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Ministerial Ordinance on the Specifications and Standards of Feeds and 
Feed Additives. 
(Ordinance No. 35 of July 24th, 1976 of the Ministry of Agriculture and Forestry) 
Partially Amendment: Ordinance No. 88 of November 26th, 2002  

of the Ministry of Agriculture, Forestry and Fisheries (MAFF) 
Ordinance No. 50 of May 26th, 2003 of MAFF 
Ordinance No. 64 of June 27th, 2003 of MAFF 
Ordinance No. 67 of June 30th, 2003 of MAFF 
Ordinance No. 4 of January 15th, 2004 of MAFF 
Ordinance No. 79 of October 12th, 2004 of MAFF 
Ordinance No. 82 of October 27th, 2004 of MAFF 
Ordinance No. 15 of February 28th, 2005 of MAFF 
Ordinance No. 49 of May 22nd, 2006 of MAFF 
Ordinance No. 74 of September 1st, 2006 of MAFF 
Ordinance No. 28 of March 30th, 2007 of MAFF 
Ordinance No. 39 of May 28th, 2008 of MAFF 
Ordinance No. 55 of August 29th, 2008 of MAFF 
Ordinance No. 72 of November 14th, 2008 of MAFF 
Ordinance No. 40 of June 23rd, 2009 of MAFF 
Ordinance No. 9 of February 4th, 2010 of MAFF 
Ordinance No. 40 of May 31st, 2010 of MAFF 
Ordinance No. 57 of November 22nd, 2012 of MAFF 
Ordinance No. 17 of March 25th, 2013 of MAFF 
Ordinance No. 60 of September 2nd, 2013 of MAFF 
Ordinance No. 1 of January 8th, 2014 of MAFF 
Ordinance No. 6 of February 6th, 2014 of MAFF 
Ordinance No. 36 of June 11th, 2014 of MAFF 
Ordinance No. 44 of July 23rd, 2014 of MAFF 
Ordinance No. 17 of March 26th, 2015 of MAFF 

                                    Ordinance No. 63 of July 6th, 2015 of MAFF 
Ordinance No. 65 of July 26th, 2015 of MAFF 
Ordinance No. 81 of November 26th, 2015 of MAFF  
Ordinance No. 82 of December 7th, 2015 of MAFF  
Ordinance No. 84 of December 18th, 2015 of MAFF 
Ordinance No. 15 of March 23rd, 2016 of MAFF 
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Ordinance No. 33 of April 18th, 2016 of MAFF  
Ordinance No. 60 of September 20th, 2016 of MAFF  
Ordinance No. 7 of January 26th, 2017 of MAFF 
Ordinance No. 70 of December 28th, 2017 of MAFF  
Ordinance No. 25 of April 2nd, 2018 of MAFF 
Ordinance No. 43 of July 2nd, 2018 of MAFF 
Ordinance No. 69 of October 19th, 2018 of MAFF  
Ordinance No. 82 of December 27th, 2018 of MAFF  

Article 1 

The specifications for ingredients as well as standards for methods of manufacture, etc., and 

labeling of feeds provided for in Article 3, paragraph 1 of  the Act on  Safety Assurance and Quality 

Improvement of  Feeds (hereinafter “Feed Safety Act”) are as stipulated in Table 1. 

 

Article 2 

The specifications for ingredients as well as standards for methods of manufacture, etc., and 

labeling of feed additives provided for in Article 3, paragraph 1of  the Feed Safety Act are as stipulated 

in Table 2. 
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Appended table 1 (Re: Art. 1) 

1. Specifications for ingredients, standards for methods of manufacture, use and 
storage, and standards for labeling of feeds in general 

(1)  Specifications for ingredients of feeds in general 

A. Feeds shall not include antibacterial substances (except those designated as feed additives). 

B. Feeds other than those set forth in the Targeted feeds column of the following Table and feeds 

fed to quails (except those laying eggs) shall not contain the feed additives set forth in the 

Table. 

C. The quantities of feed additives that may be contained in the feeds set forth in the following 

Table are shown in the Table: 
Targeted feeds Chickens 

(except 
broilers) 

Broilers Pigs Cattle 

Name of feed additive Unit  Infant chicks 
/ Middle- 

aged chicks 

Early 
stage 

Late 
stage 

Suck-ling 
stage 

Piglet 
stage 

Suck-ling 
stage 

Young 
age stage 

Fattening 
stage 

Zinc bacitracin 10,000 16.8-168 16.8-168 16.8-168 42-420 16.8-168 42-420 16.8-168  
Avilamycin g (potency) 2.5-10 2.5-10 2.5-10 10-40 5-40    
Alkyltrimethylammonium 
calcium oxytetracycline 

g (potency) 5-55 5-55  5-70  20-50 20-50  

          
Enramycin g (potency) 1-10 1-10 1-10 2.5-20 2.5-20    
Chlortetracycline g (potency) 10-55 10-55    10-50 10-50  
Salinomycin sodium g (potency) 50 50 50    15 15 
Senduramicin sodium g (potency) 25 25 25      
Narasin g (potency) 80 80 80      
Nosiheptide g (potency) 2.5-10 2.5-10 2.5-10 2.5-20 2.5-20    
Bicozamycin g (potency) 5-20 5-20 5-20 5-20 5-20    
Flavophospholipol g (potency) 1-5 1-5 1-5 2-10 2.5-5    
Monensin sodium g (potency) 80 80 80   30 30 30 
Lasalocid sodium g (potency) 75 75 75     33 
Tylosin phosphate g (potency)    11-44     
Amprolium plus 
ethopabate 

g Ampr. 
40-250 
Etho. 
2.56-16 

 
40-250 
 
2.56-16 

 
40-250 
 
2.56-16 

     

Amprolium plus 
ethopabate and 
sulfaquinoxaline 

g Ampr. 
100 
Etho. 
5 
Sulf. 
60 

 
100 
 
5 
 
60 

 
100 
 
5 
 
60 

     

Morantel citrate g    30 30    
Nicarbazin g  100       
Halofuginone polystyrene 
calcium sulfonate 

g 40 40 40      
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Notes: 

1. Targeted feeds are the following: 
Chickens (except broilers) Infant chicks Feed for chickens up to around 4 weeks after hatching 

Middle-aged chicks Feed for chickens between around 4 and 10 weeks after 
hatching 

Broilers Early stage Feed for broilers up to around 3 weeks after hatching 
Late stage Feed for broilers between around 3 weeks after hatching 

and 7 days before slaughter for human consumption 
Pigs Suckling stage Feed for pigs up to a body weight of around 30 kg 

Piglet stage Feed for pigs between a body weight of around 30 kg 
and 70 kg (except those in breeding (only a body wight 
of around between 60 kg and 120 kg: the same shall 
apply hereinafter)) 

Cattle Suckling stage Feed for cattle up to around 3 months old (only  mainly 
formula feed except manufactured mainly dried 
skimmilk for breeding of cattle after sucking stage 
including monensin sodium) 

Young age stage Feed for cattle between around 3 months and 6 months 
old 

Fattening stage Feed for fattening cattle from around 6 months old 
(except those in milking) 

2. The quantity of feed additives that may be contained in the targeted feeds is the quantity of  

active ingredients per ton of feeds. 

 
D. The content of formic acid (except the content that is contained in calcium formate or 

potassium diformate) in feeds (except raw materials or ingredients used to manufacture feeds) 

shall be no more than 0.5 % of formic acid. 

E. The contents of propionic acid, calcium propionate and sodium propionate in feeds, in the 

case of silage (products that are prepared by the lactic fermentation of grass, including grass 

dried for lower water content, in a silo or any other appropriate type of container), shall be no 

more than 1.0 % of propionic acid, or, in the case of other feeds (except raw materials or 

ingredients used to manufacture feeds), shall be no more than 0.3 % of propionic acid. 

F. The content of ethoxyquin, dibutylated hydroxytoluene and butylated hyroxyanisole in feeds 

(except raw materials or ingredients used to manufacture feeds) shall be no more than 150 g 

per ton of feeds as the total of their respective active ingredients. 

G. (a) Feeds, other than for fish and crustaceans shall not contain the feed additive astaxanthin. 

 (b) The content of the feed additive astaxanthin in feeds shall be no more than 100 g per ton 

of feeds in the case of feed for fish, and no more than 200 g per ton of feeds in the case of feed 

for crustaceans. 

H. The content of fumaric acid in feeds (except raw materials or ingredients used to manufacture 

feeds) shall be no more than 2.0 % of fumaric acid. 
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I. (a) Feeds, other than for chickens shall not contain the feed additive 

β-apo-8'-carotensyre-ethylester.  

(b) The content of the feed additive β-apo-8'-carotensyre-ethylester in feeds shall be no more 

than 80 g per ton of feed. 

J. (a) Feeds, other than for chickens, fish in the Salmonidae family, and crustaceans shall not 

contain the feed additive canthaxanthin.  

(b) The content of the feed additive canthaxanthin in feeds shall be no more than 8 g per ton of 

feeds in the case of feed for chickens, and no more than 80 g per ton of feeds in the case of feed 

for fish in the Salmonidae family and crustaceans. 

K. The content of sodium gluconate acid in feeds (except raw materials or ingredients used to 

manufacture feeds) shall be no more than 1.0 %. 

L. If feeds that contain organisms obtained using recombinant-DNA techniques (meaning 

techniques in which recombinant-DNA (meaning DNA prepared by cleavage and 

recombination of  DNA using enzymes or others; the same shall be applied hereinafter) are 

transferred to living cells for proliferation, except the following techniques; the same shall be 

also applied hereinafter) are to be produced, such feeds shall undergo examination procedure 

for safety assessment made by the Minister of Agriculture, Forestry and Fisheries, except for 

the case provided by whom as safe:  

(a) The technique where the recombinant-DNA transfected into living cells is composed only 

DNA of a microorganism belonging to the same taxonomic species as the living cells.  

(b) The technique where which the genetic composition of living cells transfected by 

recombinant-DNA is equivalent to the genetic composition of microorganisms present in 

nature. 

M. If feeds are to be produced using organisms obtained using recombinant-DNA techniques, 

such organisms shall undergo examination procedures for safety assessment made by the 

Minister of Agriculture, Forestry and Fisheries. 

N. Substances that are ingredients of the agricultural chemicals listed in Column No. 1 below 

(agricultural chemicals stipulated in Article 1 (2), paragraph 1 of the Agricultural Chemicals 

Regulation Act (Act No. 82 of 1948), the same shall apply hereinafter), including substances 

generated from these chemicals by a chemical reaction, the same shall apply hereinafter, shall 

not be contained in the feed ingredients listed in Column 2 at levels exceeding the amount 

listed in Column 3: 
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Column  1 Column 2 Column 3 
γ-BHC Grass 0.4 mg/kg 
2,4-D Oats grain 

Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.05 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
260 mg/kg 

BHC (as total of α-BHC, β-BHC, 
γ-BHC and δ-BHC) 

Grass 0.02 mg/kg 

DDT (including DDD and DDE) Grass 0.1 mg/kg 
Acephate Corn grain 

Grass 
0.5 mg/kg 
3 mg/kg 

Atrazine Oats grain 
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

0.02 mg/kg 
0.02 mg/kg 
0.3 mg/kg 
0.2 mg/kg 
0.02 mg/kg 
0.02 mg/kg 
15 mg/kg 

Alachlor Oats grain 
Corn grain 
Sorghum grain 
Grass 

0.1 mg/kg 
0.02 mg/kg 
0.05 mg/kg 
0.05 mg/kg 

Aldicarb Oats grain 
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Grass 

0.2 mg/kg 
0.02 mg/kg 
0.02 mg/kg 
0.05 mg/kg 
0.2 mg/kg 
1 mg/kg 

Aldrin, Dieldrin (as total) Grass 0.02 mg/kg 
Isofenphos Corn grain 0.02 mg/kg 
Imazapic Wheat grain 

Soybeans 
Soybean meal 
Corn grain 
Grass 

0.05 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.01 mg/kg 
3 mg/kg 

Imazapyr Wheat grain 
Soybeans 
Soybean meal 
Corn grain 
Grass 

0.05 mg/kg 
5 mg/kg 
7 mg/kg 
0.05 mg/kg 
30 mg/kg 

Imidacloprid Oats grain 
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

0.05 mg/kg 
0.05 mg/kg 
0.05 mg/kg 
0.05 mg/kg 
0.05 mg/kg 
0.05 mg/kg 
0.5 mg/kg 

Ethion Grass 20 mg/kg 
Endrin Grass 0.01 mg/kg 
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Column  1 Column 2 Column 3 
Cartap, Thiocyclam,  
Bensultap (as total) 

Oats grain 
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

0.2 mg/kg 
0.2 mg/kg 
0.2 mg/kg 
0.2 mg/kg 
0.2 mg/kg 
0.2 mg/kg 
0.7 mg/kg 

Carbaryl Oats grain 
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

10 mg/kg 
5 mg/kg 
2 mg/kg 
0.1 mg/kg 
10 mg/kg 
5 mg/kg 
250 mg/kg 

Carbendazim, Thiophanate, 
Thiophanate-methyl,  
Benomyl (as total) 

Oats grain 
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

0.6 mg/kg 
0.6 mg/kg 
0.6 mg/kg 
0.7 mg/kg 
0.6 mg/kg 
0.6 mg/kg 
10 mg/kg 

Carbofuran Oats grain 
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

0.1 mg/kg 
0.2 mg/kg 
0.2 mg/kg 
0.05 mg/kg 
0.1 mg/kg 
0.1 mg/kg 
13 mg/kg 

Captan Corn grain 10 mg/kg 
Glyphosate Oats grain 

Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

20 mg/kg 
20 mg/kg 
5 mg/kg 
1 mg/kg 
20 mg/kg 
0.2 mg/kg 
120 mg/kg 

Glufosinate Barley grain 
Wheat grain 
Corn grain 

0.5 mg/kg 
0.2 mg/kg 
0.1 mg/kg 

Chlorpyrifos Oats grain 
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

0.75 mg/kg 
0.2 mg/kg 
0.5 mg/kg 
0.1 mg/kg 
0.75 mg/kg 
0.01 mg/kg 
13 mg/kg 
 

Chlorpyrifos-methyl Oats grain 
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 

10 mg/kg 
6 mg/kg 
10 mg/kg 
7 mg/kg 
10 mg/kg 
7 mg/kg 
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Column  1 Column 2 Column 3 
Chlorfenvinphos Wheat grain 

Corn grain 
0.05 mg/kg 
0.05 mg/kg 

Chlorpropham Barley grain 
Wheat grain 
Corn grain 
Rye grain 

0.05 mg/kg 
0.05 mg/kg 
0.05 mg/kg 
0.05 mg/kg 

Chlorobenzilate Corn grain 0.02 mg/kg 
Cyanazine Oats grain 

Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

0.01 mg/kg 
0.05 mg/kg 
0.1 mg/kg 
0.1 mg/kg 
0.01 mg/kg 
0.01 mg/kg 
0.01 mg/kg 

Dicamba Oats grain 
Barley grain 
Wheat grain 
Soybeans 
Soy bean meal 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

3 mg/kg 
7 mg/kg 
2 mg/kg 
10 mg/kg 
10 mg/kg 
0.5 mg/kg 
4 mg/kg 
0.1 mg/kg 
200 mg/kg 

Dichlorvos, Naled (as total) Oats grain 
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

0.2 mg/kg 
0.2 mg/kg 
0.2 mg/kg 
0.2 mg/kg 
0.2 mg/kg 
0.2 mg/kg 
10 mg/kg 

Diquat Oats grain 
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

2 mg/kg 
5 mg/kg 
2 mg/kg 
0.05 mg/kg 
2 mg/kg 
0.03 mg/kg 
100 mg/kg 

Cyhalothrin Oats grain 
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

0.2 mg/kg 
0.2 mg/kg 
0.05 mg/kg 
0.04 mg/kg 
0.2 mg/kg 
0.02 mg/kg 
0.6 mg/kg 
 
 

Cyfluthrin Oats grain 
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

2 mg/kg 
2 mg/kg 
2 mg/kg 
2 mg/kg 
2 mg/kg 
2 mg/kg 
3 mg/kg 
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Column  1 Column 2 Column 3 
Simazine Corn grain 

Grass 
0.3 mg/kg 
9 mg/kg 

Dimethoate Oats grain 
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

0.2 mg/kg 
0.04 mg/kg 
0.05 mg/kg 
1 mg/kg 
0.2 mg/kg 
0.2 mg/kg 
2 mg/kg 

Diazinon Oats grain 
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

0.1 mg/kg 
0.1 mg/kg 
0.1 mg/kg 
0.02 mg/kg 
0.1 mg/kg 
0.1 mg/kg 
10 mg/kg 

Thiabendazole Oats grain 
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

0.05 mg/kg 
0.05 mg/kg 
0.5 mg/kg 
0.05 mg/kg 
0.05 mg/kg 
0.05 mg/kg 
10 mg/kg 

Deltamethrin, Tralomethrin (as total) Oats grain 
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

1 mg/kg 
1 mg/kg 
1 mg/kg 
1 mg/kg 
1 mg/kg 
1 mg/kg 
5 mg/kg 

Terbufos Oats grain 
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

0.05 mg/kg 
0.01 mg/kg 
0.01 mg/kg 
0.01 mg/kg 
0.05 mg/kg 
0.005 mg/kg 
1 mg/kg 

Tricyclazole Oats grain 
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

0.02 mg/kg 
0.02 mg/kg 
0.02 mg/kg 
0.02 mg/kg 
0.02 mg/kg 
0.02 mg/kg 
5 mg/kg 
 
 

Ethylene dibromide (EDB) Oats grain 
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 

0.01 mg/kg 
0.01 mg/kg 
0.1 mg/kg 
0.01 mg/kg 
0.01 mg/kg 
0.01 mg/kg 
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Column  1 Column 2 Column 3 
Paraquat Oats grain 

Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

0.5 mg/kg 
0.05 mg/kg 
0.05 mg/kg 
0.1 mg/kg 
0.5 mg/kg 
0.05 mg/kg 
5 mg/kg 

Parathion Oats grain 
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

0.08 mg/kg 
0.5 mg/kg 
0.3 mg/kg 
0.3 mg/kg 
0.08 mg/kg 
0.05 mg/kg 
5 mg/kg 

Piperonyl butoxide Oats grain 
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 

24 mg/kg 
24 mg/kg 
24 mg/kg 
24 mg/kg 
24 mg/kg 
24 mg/kg 

Pirimifos-methyl Oats grain 
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 

1 mg/kg 
1 mg/kg 
1 mg/kg 
1 mg/kg 
1 mg/kg 
1 mg/kg 

Fipronil Grass 0.2 mg/kg 
Fenitrothion Oats grain 

Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

1 mg/kg 
5 mg/kg 
10 mg/kg 
1 mg/kg 
1 mg/kg 
1 mg/kg 
10 mg/kg 

Fenobucarb Oats grain 
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 

0.3 mg/kg 
0.3 mg/kg 
0.3 mg/kg 
0.3 mg/kg 
0.3 mg/kg 
0.3 mg/kg 

Phenthoate Oats grain 
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 

0.4 mg/kg 
0.4 mg/kg 
0.4 mg/kg 
0.4 mg/kg 
0.4 mg/kg 
0.4 mg/kg 

Fenvalerate Grass 13 mg/kg 
Fenpropathrin Grass 20 mg/kg 
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Column  1 Column 2 Column 3 
Bromoxynil Oats grain 

Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

0.2 mg/kg 
0.2 mg/kg 
0.2 mg/kg 
0.2 mg/kg 
0.2 mg/kg 
0.2 mg/kg 
0.1 mg/kg 

Heptachlor Grass 0.02 mg/kg 
Permethrin Oats grain 

Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

2 mg/kg 
2 mg/kg 
2 mg/kg 
2 mg/kg 
2 mg/kg 
2 mg/kg 
55 mg/kg 

Bentazone Oats grain 
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

0.2 mg/kg 
0.2 mg/kg 
0.2 mg/kg 
0.2 mg/kg 
0.2 mg/kg 
0.2 mg/kg 
3 mg/kg 

Pendimethalin Oats grain 
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

0.1 mg/kg 
0.2 mg/kg 
0.2 mg/kg 
0.2 mg/kg 
0.1 mg/kg 
0.2 mg/kg 
15 mg/kg 

Phosmet Oats grain 
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

0.05 mg/kg 
0.05 mg/kg 
0.05 mg/kg 
0.05 mg/kg 
0.05 mg/kg 
0.05 mg/kg 
40 mg/kg 

Phorate  Oats grain 
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

0.05 mg/kg 
0.05 mg/kg 
0.05 mg/kg 
0.05 mg/kg 
0.05 mg/kg 
0.05 mg/kg 
1.5 mg/kg 

Malathion Oats grain 
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

2 mg/kg 
2 mg/kg 
8 mg/kg 
2 mg/kg 
2 mg/kg 
2 mg/kg 
135 mg/kg 
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Column  1 Column 2 Column 3 
Methidathion Oats grain 

Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 
Grass 

0.2 mg/kg 
0.02 mg/kg 
0.02 mg/kg 
0.1 mg/kg 
0.2 mg/kg 
0.02 mg/kg 
12 mg/kg 

Methoprene Oats grain  
Barley grain 
Wheat grain 
Corn grain 
Sorghum grain 
Rye grain 

5 mg/kg 
5 mg/kg 
5 mg/kg 
5 mg/kg 
5 mg/kg 
5 mg/kg 

Note: 
1.  The feed ingredients in Column 2 refer to the plant parts listed below: 
(1)  Oats grain, barley grain and sorghum grain: threshed seeds 
(2)  Wheat grain and rye grain: unpolished grain 
(3)  Soybean: seeds 
(4)  Corn grain: seeds after removing the husk, silk and cob 
(5)  Grass: stems, leaves and unthreshed seeds 
2.  Grass include grass dried for lower water content and silage (products that are prepared by the 

lactic fermentation of grass, including grass dried for lower water content, in a silo or any other 
appropriate type of container). 

3.  When the feed ingredient in Column 2 is grass and the water content of the ingredient in the feed 
concerned exceeds 10 %, the amount of water exceeding 10 % is to be subtracted from the amount 
of the feed ingredient to calculate the residue level of the substance that is an ingredient of the 
agricultural chemical listed in Column 1 in the ingredients of the feed concerned. 

 

O. Substances that are ingredients of the agricultural chemicals listed in Column 1 below shall 

not be contained in feeds for livestock animals, etc. listed in Column 2 (livestock animals, etc. 

stipulated in Article 2, Paragraph 1 of the Feed Safety Act, hereinafter referred as) at levels 

exceeding the amount listed in Column 3: 
Column  1 Column  2 Column  3 

γ-BHC Cattle, sheep, goat and deer 
Pig 
Chicken and quail 

0.4 mg/kg 
0.05 mg/kg 
0.05 mg/kg 

BHC  (as total of α-BHC, β-BHC, 
γ-BHC and δ-BHC) 

Cattle, sheep, goat and deer 
Pig 
Chicken and quail 

0.005 mg/kg 
0.005 mg/kg 
0.005 mg/kg 

DDT (including DDD and DDE) Cattle, sheep, goat and deer 
Pig 
Chicken and quail 

0.1 mg/kg 
0.1 mg/kg 
0.1 mg/kg 

Aldrin, Dieldrin (as total) Cattle, sheep, goat and deer 
Pig 
Chicken and quail 

0.02 mg/kg 
0.02 mg/kg 
0.02 mg/kg 

Endrin Cattle, sheep, goat and deer 
Pig 
Chicken and quail 

0.01 mg/kg 
0.01 mg/kg 
0.01 mg/kg 
 
 



Provisional Translation from Japanese Original 

 13 

Column  1 Column  2 Column  3 
Fipronil Cattle, sheep, goat and deer 

Pig 
Chicken and quail 

0.02 mg/kg 
0.02 mg/kg 
0.01 mg/kg 

Fenvalerate Cattle, sheep, goat and deer 
Pig 
Chicken and quail 

8 mg/kg 
4 mg/kg 
0.5 mg/kg 

Heptachlor Cattle, sheep, goat and deer 
Pig 
Chicken and quail 

0.02 mg/kg 
0.02 mg/kg 
0.02 mg/kg 

 

P. The content of calcium formate in feeds (except raw materials or ingredients used to 

manufacture feeds) shall be no more than 1.5 % of aclcium formate. 

Q. The content of potassium diformate in feeds (except raw materials or ingredients used to 

manufacture feeds) shall be no more than 1.8 % of potassium diformate. 

R. The content of 25-hydroxycholecalciferol in feeds (except raw materials or ingredients used 

to manufacture feeds, the same hereinafter) shall be no more than  50 mg per ton of feed for 

pigs and/ or 80 mg per ton of feed for chickens. 

(2) Standards for methods of manufacture of feeds in general 

A. Raw materials or ingredients that contain harmful substances or are contaminated with 

pathogenic microbes, or are suspected of either of these, shall not be used. 

B. When using feeds or feed additives whose ingredients are governed by specifications as raw 

materials or ingredients, those that comply with said specifications (or, in the case of those 

requiring testing under Article 5 paragraph 1 of the Feed Safety Act, only those that have 

passed said testing) may be used. 

C. No more than one feed additive appearing in the same Group of the following Table may be 

used in the same feed: 
Group 1 Amprolium plus ethopabate, Amprolium plus ethopabate and sulfaquinoxaline, 

Salinomycin sodium, Senduramicin sodium, Nicarbazin, Narasin, Halofuginone 
polystyrene calcium sulfonate, Monensin sodium, Lasalocid sodium 

Group 2 Morantel citrate 
Group 3 Zinc bacitracin, Avilamycin, Alkyltrimethylammonium calcium oxytetracycline, 

Chlortetracycline, Enramycin, Nosiheptide, Flavophospholipol, Tylosin phosphate 

Group 4 Alkyltrimethylammonium calcium oxytetracycline, Chlortetracycline, Bicozamycin 
 

D. Formic acid shall not be used in feeds (including raw materials or ingredients used to 

manufacture feeds) other than for cattle, pigs, chickens and quails. 

E. Propylene glycol shall not be used in feeds other than for pigs up to a body weight of around 

30 kg and cattle up to around 3 months old. 
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F. Fumaric acid shall not be used in feeds (including raw materials or ingredients used to 

manufacture feeds) other than for pigs up to a body weight of around 70 kg (except those in 

breeding). 

G. The feed additives set forth in the left-hand column of the following Table shall not be used in 

feeds other than the targeted feeds (including raw materials or ingredients used to manufacture 

feeds) set forth in the right-hand column of the Table: 
Name of feed additive Targeted feeds 

Enterococcus faecalis (Only when used in a mixture with 
Clostridium butyricum (No. 2) preparation and Bacillus subtilis 
(No. 4) preparation) 

For cattle, pigs, chickens and quails. 

Enterococcus faecium (No. 1) (Only when used in a mixture with 
Lactobacillus acidophilus (No. 1) preparation) 

For cattle, chickens and quails 

Enterococcus faecium (No. 2) (Only when used in a mixture with 
Lactobacillus acidophilus (No. 6) preparation) 

For pigs 

Enterococcus faecium (No. 3) For cattle, pigs, chickens and quails. 
Enterococcus faecium (No. 4) (Only when used in a mixture with 
Bifidobacterium thermophilum (No. 2) preparation and 
Lactobacillus acidophilus (No. 5) preparation) 

For cattle and pigs 

Clostridium butyricum (No. 1) For cattle, pigs, chickens and quails. 
Bacillus coagulans For pigs 
Bacillus subtilis (No. 1) For cattle, pigs, chickens and quails. 
Bacillus subtilis (No. 2) For cattle, pigs, chickens and quails. 
Bacillus subtilis (No. 3) For cattle, pigs, chickens and quails. 
Bacillus subtilis (No. 5) For pigs and chickens. 
Bacillus cereus For cattle, pigs, chickens, quails and 

aquacultured fishery species  (meaning 
those set forth in Article 1 (4) of the 
Enforcement Order for the Act on  Safety 
Assurance and Quality Improvement of 
Feeds, the same shall apply hereinafter.) 

Bacillus badius For pigs 
Bifidobacterium thermophilum (No. 1) (Only when used in a 
mixture with Lactobacillus salivarius preparation) 

For chickens and quails. 

Bifidobacterium thermophilum (No. 3) For cattle and pigs 
Bifidobacterium thermophilum (No. 4) For cattle 
Bifidobacterium pseudolongum (No. 1) For pigs 
Bifidobacterium pseudolongum (No. 2) For cattle and pigs 
Lactobacillus acidophilus (No. 2) For chickens and quails. 
Lactobacillus acidophilus (No. 3) For cattle 
Lactobacillus acidophilus (No. 4) For pigs 
Lactobacillus acidophilus (No. 5) For cattle and pigs 
Lactobacillus acidophilus (No. 6) For pigs 
  

H. (a) When using two or more raw materials or ingredients in manufacturing, the feeds made 

from these as raw materials or ingredients shall be made homogeneous. 

(b) When using feed additives, the feeds shall be manufactured using a method that does not 

compromise the effects of said feed additive. 
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I. Sodium gluconate shall not be used in feeds (including raw materials or ingredients used to 

manufacture feeds) other than for pigs up to a body weight of around 70 kg (except those in 

breeding). 

J. When manufacturing feeds using organisms obtained through recombinant-DNA techniques, 

the feeds shall be manufactured using a method confirmed by the Minister of Agriculture, 

Forestry and Fisheries as complying with the standards stipulated by the Minister of 

Agriculture, Forestry and Fisheries. 

K. Calcium gluconate shall not be used in feeds (including raw materials or ingredients used to 

manufacture feeds) other than for cattle, sheep, goats and deer (hereinafter referred as “cattle, 

etc.”). 

L. Calcium formate shall not be used in feeds (including raw materials or ingredients used to 

manufacture feeds) other than for pigs up to a body weight of around 70 kg (except those in 

breeding). 

M. Potassium diformate shall not be used in feeds (including raw materials or ingredients used to 

manufacture feeds) other than for pigs up to a body weight of around 70 kg (except those in 

breeding). 

N. 25-hydroxycholecalciferol shall not be used in feeds (including raw material or ingredients 

used to manufacture feeds) other than for pigs and chickens. 

O. Fitaze (No.2 (3)) shall not be used in feeds (including raw material and ingredients used to 

manufacture feeds) other than for pigs and chickens. 

P. L-carnitine shall not be use in feeds (including raw material and ingredients used to 

manufacture feeds) other than for breeding pigs (only up to a body weight of around 120 kg).   

Q. Alkaline protease (No.3) shall not be used in feeds (including raw material or ingredients 

used to manufacture feeds) other than for chickens. 

 

(3) Standards for methods of use of feeds in general 

A. Feeds that contain harmful substances or are contaminated with pathogenic microbes, or are 

suspected of either of these, shall not be used. 

B. (a) Feeds for which targeted livestock animals, etc. (meaning livestock animals, etc., for 

which said feeds may be used; the same shall also apply hereinafter) is labeled on the basis of 

labeling standards shall not be used for livestock animals, etc., other than said livestock 

animals, etc.  

(b) Targeted feeds set forth in the Table in (1) C., when including feed additives set forth in the 

same Table, shall not be used for milking cattle, laying chickens or quails, or cattle (except 

fattening cattle up to around 6 months old), pigs, chickens or quails during the 7 days 
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preceding slaughter for human consumption.  

(c) Feeds made from cottonseed oil meal as a raw material shall not be used for aquacultured 

fishery species. 

C. Feeds labeled with precautions for use based on labeling standards shall be used in conformity 

with said precautions for use. 

D. Feeds that contain more than one feed additive from the same Group in the Table in (2) C. 

shall not be used. 

E. Feeds that contain feed additives in the Table in (2) C. shall not be used in conjunction with 

feeds that contain other feed additives in the Group in which said feed additive is included. 

F. Efforts shall be made to record the following details in register books when storing feeds after 

use:  

(a) The date on which the feed was used.  

(b) The place where the feed was used.  

(c) The type of livestock animals, etc., for which the feed was used.  

(d) The name of the feed.  

(e) The quantity of the feed used.  

(f) The date on which the feed was received and the name or title of the other party. 

 

(4) Standards for methods of storage of feeds in general 

A. Feeds shall not be stored in places that contain harmful substances or are contaminated with 

pathogenic microbes, or are suspected of either of these, or stored using containers or 

wrapping materials that contain harmful substances or are contaminated with pathogenic 

microbes, or are suspected of either of these. 

B. Feeds labeled with precautions for storage based on labeling standards shall be stored in 

conformity with said precautions for storage. 

 

(5) Standards for labeling of feeds in general 

A. Feeds for export or experimental research shall be labeled with the letters “輸出用” (“For 

Export”) or “試験研究用” (“For Experimental Research”). 

B. Feeds (only when containing feed additives) shall be labeled with the following details:  

(a) The name of the feed.  

(b) The year and month of manufacture (import).  

(c) The name or title and the address of the manufacturer (importer).  

(d) The name and location of the manufacturing premises (or the name of the import source 
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country if imported).  

(e) In the case of feeds for which targeted livestock animals, etc., are stipulated in the Table in 

(1) C., in (1) G. (a), I. (a) and J. (a), in (2) D.-F., in the Table in (2) G., and in (2) I., and K.-Q., 

the targeted livestock animals, etc.  

(f) In the case of feed that contains feed additives, the name and quantity of the feed additive it 

contains.  

(g) In the case of feeds provided for in (3) b. (2), the gist provided for in (3) b. (2).  

(h) In the case of feed for cattle in the fattening stage that contains salinomycin sodium, 

monensin sodium or lasalocid sodium, the following letters:  

“使用上の注意” (“Precautions for use”) 

“1 生後おおむね 6 月を超えた肥育牛（搾乳中のものを除く。）以外には使用し

ないこと（特に馬に給与すると障害を起こしやすいので注意すること。）。” 

(“1 Not to be used except for fattening cattle (except those in milking) more than around 6 

months old (particular caution shall be exercised when feeding to horses, as this feed is 

prone to cause disorders in horses).”) 

“2 新たにこの飼料の給与を開始しようとする場合は、給与量を段階的に増加さ

せていくこと。” 

(“2 When wishing to start using this feed, the quantity used shall be increased in stages.”) 

(i) In the case of feed for cattle in the young age stage that contains salinomycin sodium or 

monensin sodium, the following letters:  

“使用上の注意” (“Precautions for use”) 

“1 生後おおむね 3 月を超え 6 月以内の幼令牛以外には使用しないこと（特に馬

に給与すると障害を起こしやすいので注意すること。）。” 

(“1 Not to be used except for cattle in the young age stage between around 3 and 6 months 

old (particular caution shall be exercised when feeding to horses, as this feed is prone to 

cause disorders in horses).”) 

“2 新たにこの飼料の給与を開始しようとする場合は、給与量を段階的に増加さ

せていくこと。” 

(“2  When wishing to start using this feed, the quantity used shall be increased in stages.”) 

(j) In the case of feed for cattle in the suckling stage that contains monensin sodium, the 

following letters:  

“使用上の注意” (“Precautions  for use”)  

“1 生後おおむね３月以内の牛以外には使用しないこと（特に馬に給与すると障

害を起こしやすいので注意すること。）。 

(“1   Not to be used except for cattle with in around 3 months old (particular caution shall 

be exercised when feeding to horses, as this feed is prone to cause disorders in horses).”) 
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2 新たにこの飼料の給与を開始しようとする場合は、給与量を段階的に増加さ

せていくこと。 

(“2  When wishing to start using this feed, the quantity used shall be increased in stages.”) 

(k) In the case of feed for broilers in the early stage that contains nicarbazin, the following 

letters:  

“使用上の注意” (“Precautions  for use”)  

“ふ化後おおむね 8 週間以内に出荷するブロイラーに使用する場合は、この飼料

を給与した場所と異なる場所で、当該ブロイラーを食用を目的としてと殺する前

7 日間以上飼養すること。”  

(“When used for broilers shipped up to around 8 weeks after hatching, the broilers shall 

be reared for at least 7 days before slaughter for human consumption in a place other than 

that where the feed was consumed.”) 

(Notes) 

1 .When the Minister of Agriculture, Forestry and Fisheries has designated feed additives 

under the provisions of  Article 2, paragraph 3 of the Feed SafetyAct, the names of said 

feed additives shall be used when labeling feed additives, provided, however, that feed 

additives set forth in the left-hand column of the following Table may be labeled using 

the names set forth in the corresponding right-hand column of the Table:  
Feed additive Name 

L-ascorbic acid Vitamin C 
Calcium L-ascorbate Vitamin C 
Sodium calcium L-Ascorbic acid-2-phosphate ester Vitamin C 
Magnesium L-ascorbate-2-phosphate ester  Vitamin C 
Acetomenaphthone Vitamin K4 
Aminoacetic acid Glycine 
Amylase  Starch-degrading enzyme 
DL-alanine  Alanine 
Alkaline protease Proteolytic enzyme 
Alkyltrimethylammonium calcium oxytetracycline Oxytetracycline quaternary ammonium salt 
Sodium alginate Thickener 
Ergocalciferol Vitamin D3 
Choline hydrochloride Choline 
Dibenzoyl thiamine hydrochloride  Vitamin B1 
Thiamin hydrochloride Vitamin B1 
Pyridoxine hydrochloride  Vitamin B6 
L-lysine hydrochloride  Lysine 
Enterococcus faecalis  Lactic acid bacteria 
Enterococcus faecium Lactic acid bacteria 
Sodium caseinate Thickener 
Sodium carboxymethylcellulose  Thickener 
Xylanase Cellulolytic enzyme  
Enzyme complex (xylanase and pectinase)  Cellulolytic and pectolytic enzyme 
Glycerin fatty acid ester Emulsifier 
Monosodium L-glutamate Monosodium glutamate 
Clostridium butyricum Butyric acid bacteria  
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Feed additive Name 
Cholecalciferol  Vitamin D3 
dl-alpha-tocopherol acetate Vitamin E 
Acid protease Proteolytic enzyme 
Cyanocobalamin  Vitamin B11 
Dibutylhydroxytoluene BHT 
Thiamine mononitrate Vitamin B1 
Sucrose fatty acid ester Emulsifier 
Cellulase  Cellulolytic enzyme  
Enzyme complex (cellulase, protease and pectinase)  Cellulolytic, proteolytic and pectolytic enzyme 
Sorbitan fatty acid ester Emulsifier 
Neutral protease Proteolytic enzyme 
2-deamino-2-hydroxymethionine  Methionine hydroxy analog 
Zinc bis(2-hydroxy-4-methylthio butyrate  Methionine hydroxy analog zinc 
DL-tryptophan  Tryptophan 
L-tryptophan Tryptophan 
L-threonine Threonine  
Bacillus subtilis Grass bacillus 
Calcium D-pantothenate Pantothenic acid 
Calcium DL-pantothenate Pantothenic acid 
d-biotin  Biotin 
Vitamin A powder Vitamin A 
Vitamin A oil Vitamin A 
Vitamin D powder Vitamin D 
Vitamin D oil Vitamin D 
Vitamin E powder Vitamin E 
Bifidobacterium thermophilum Bifidobacteria 
Bifidobacterium pseudolongum Bifidobacteria  
Butylhydroxyanisol BHA 
Propylene glycol  Thickener 
Sodium polyacrylate Thickener 
Polyoxyethylene glycerin fatty acid ester  Emulsifier 
Polyoxyethylene sorbitan fatty acid ester Emulsifier 
DL-methionine Methionine 
Menadione dimethylpyrimidinol bisulfite Vitamin K3 
Menadione sodium bisulfite Vitamin K3 
Lactase  Lactose-degrading enzyme 
Lactobacillus acidophilus  Lactic acid bacteria 
Lactobacillus salivarius Lactic acid bacteria 
Lipase Lipolytic enzyme 
Riboflavin  Vitamin B2 
Riboflavin tetrabutyrate Vitamin B2 
Zinc sulfate (dried)  Zinc sulfate 
Zinc sulfate (crystal) Zinc sulfate 
Cobalt sulfate (dried)  Cobalt sulfate  
Cobalt sulfate (crystal) Cobalt sulfate  
Ferrous sulfate (dried)  Ferrous sulfate  
Copper sulfate (dried)  Copper sulfate 
Copper sulfate (crystal)  Copper sulfate 
Sodium sulfate (dried)  Sodium sulfate 
Magnesium sulfate (dried)  Magnesium sulfate 
Magnesium sulfate (crystal)  Magnesium sulfate 
L-Lysine sulfate Lysine 
Dibasic potassium phosphate (dried)  Dibasic potassium phosphate 
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Feed additive Name 
Dibasic sodium phosphate (dried) Dibasic sodium phosphate  
Potassium dihydrogen phosphate (dried) Potassium dihydrogen phosphate 
Sodium dihydrogen phosphate (dried)  Sodium dihydrogen phosphate 
Sodium dihydrogen phosphate (crystal)  Sodium dihydrogen phosphate 

 

2. Labeling of quantities of feed additives shall be as follows: 

(1) For feed additives set forth in the Table in (1) C., labeling shall be based on the units 

set forth in said Table. 

(2) For propionic acid, calcium propionate and sodium propionate, the content ratio of 

propionic acid shall be labeled as a percentage, for formic acid the content ratio of 

formic acid shall be labeled as a percentage, and for fumaric acid the content ratio of 

fumaric acid shall be labeled as a percentage. 

(3) For ethoxyquin, dibutylated hydroxytoluene and butylated hyroxyanisole (only 

when present in raw materials or ingredients used to manufacture feeds), the content 

ratio of the total active ingredients of each shall be labeled as a percentage. 

(4) For other feed additives, labeling of quantity shall not be required. 

3. When selling only to the manufacturers of feeds or feed additives, the letters “製造業者

専用” (“Exclusively for manufacturers”) shall be labeled, subject to the approval of the 

Minister of Agriculture, Forestry and Fisheries, and some of the details to be labeled in 

accordance with the above may be omitted. 

C. Labeling shall be carried out in compliance with the standards for labeling based on the 

provisions of Article 32, paragraph 1 of the Feed Safety Act. 

 

2. Specifications for ingredients and methods of manufacture, etc., of animal-derived 
proteins or feeds made from animal-derived proteins as raw materials 

(1) Specifications for ingredients of animal-derived proteins or feeds made from 
animal-derived proteins as raw materials 

Feeds for livestock animals, etc. shall not contain animal-derived protein (meaning 

mammal-derived proteins (meaning proteins derived from mammals, except milk and dairy 

products; the same shall apply hereinafter), poultry-derived proteins (meaning proteins derived 

from poultry, except eggs and egg products; the same shall apply hereinafter), or fish- and 

shellfish-derived proteins (meaning proteins derived from fish or shellfish; the same shall also 

apply hereinafter). However feeds for livestock animals, etc. listed in Colum 1 in the following 

table shall contain each animal-derived  proteins listed in Colum 2 in the Table: 
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Column 1 Column 2 
Cattles 1. Gelatin and collagen that fall under any of the following (a) through (e) 

and that have been confirmed by the Minister of Agriculture, Forestry  
and Fisheries as having been manufactured in a process completely 
separated from the process for manufacturing other proteins (hereinafter 
referred as “confirmed gelatin, etc. ”) 

 (1) Those that derive from skin of mammals (in the case of ruminant are 
only cattle, sheep and goat) 

 (2) Those that derive from bone of mammals (except ruminant) which 
have been treated under all of the following processes or higher than 
these processes. 

   a. Degreasing  
   b. Acid demineralization 
   c. Acid treatment or Alkaline treatment 
   d. Filtration 
   e. Sterlizarion over 4 seconds at more than 138℃ 
(3) Those that derive from the bone of cattle (except the skull and the 

spinal column (including dorsal root ganglion, except transverse 
thoracic vertebrae, transverse lumbar vertebrae, ala sacralis and 
coccygeal vertebrae)) which have been treated under all of the 
following (2), a through e, process or higher than these processes. 

(4) Those that derived from the bone of sheep and goat (except the skull 
and the spinal column) which have been treated under all of the 
following (2), a through e, process or higher than these processes. 

(5) Those that derive from poultry, fish and shell fish. 
Pigs,chickens and 
quails  

1. Confirmed gelatin, etc. 
2. Pig (including boar: the same shall apply in this table)- and 

horse-derived blood meal and blood plasma proteins that have been 
confirmed by the Minister of Agriculture, Forestry and Fisheries as 
having been manufactured in a process completely separated from the 
process for manufacturing other proteins (hereinafter referred as 
“confirmed pig blood meal, etc.”) 

3. Pig-derived meat and bone meal, hydrolyzed proteins and steamed bone 
meal that have been confirmed by the Minister of Agriculture, Forestry 
and Fisheries as having been manufactured in a process completely 
separated from the process for manufacturing other proteins 
(hereinafter referred as “confirmed pig meat and bone meal, etc.”)  

4. Meat and bone meal, hydrolyzed proteins, steamed bone, blood meal 
and blood plasma proteins meal manufactured with the mixture of raw 
materials derived from pigs and poultry at the raw material 
introduction stage during the manufacturing process that have been 
confirmed by the Minister of Agriculture, Forestry and Fisheries as 
having been manufactured in a process completely separated from the 
process for manufacturing proteins derived from animals other than 
pigs and poultry (hereinafter referred as “confirmed raw material 
mixed meat and bone meal, etc.”)  

5. Poultry-derived proteins, which are chicken meal, feather meal, blood 
meal or blood plasma proteins that have been confirmed by the 
Minister of Agriculture, Forestry and Fisheries as having been 
manufactured in a process completely separated from the process for 
manufacturing other proteins (hereinafter referred as “confirmed 
chicken meal, etc.”)  
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6. Poultry-derived proteins, which are hydrolyzed proteins and steamed 
bone meal derived from poultry that have been confirmed by the 
Minister of Agriculture, Forestry and Fisheries as having been 
manufactured in a process completely separated from the process for 
manufacturing other proteins (hereinafter referred as “confirmed 
poultry hydrolyzed proteins, etc.”)  

7. Fish- or shellfish-derived proteins, that have been confirmed by the 
Minister of Agriculture, Forestry and Fisheries as having been 
manufactured in a process completely separated from the process for 
manufacturing mammal- and poultry-derived proteins (except 
confirmed gelatin, etc) (hereinafter referred as “confirmed fish- and 
shellfish-derived  proteins”).  

8. Animal-derived proteins which are contained in the food waste, etc. 
(meaning food waste, etc. stipulated in Article 2, paragraph 2 of the 
Feed Safety Act for Promotion of Recycling and Related Activities for 
Treatment of Cyclical Food Resources (Act No. 116 of 2000); the 
same shall apply in the row of Aquacultured fishery species.) and 
which have been designated by the Minister of Agriculture, Forestry 
and Fisheries  

Aquacultured 
fishery species  

1. Confirmed gelatin, etc. 
2. Confirmed pig blood meal, etc. 
3. Confirmed pig meat and bone meal, etc.  
4. Confirmed raw material mixed meat and bone meal, etc.  
5. Confirmed chicken meal, etc.  
6. Confirmed poultry hydrolyzed proteins, etc.  
7. Confirmed fish- and shellfish-derived proteins  
8. Cattle-, pig-, sheep- goat- horse- and poutly-derived blood meal and 

blood plasma proteins (only those that are not mixed with the spinal 
column (including dorsal root ganglion, except transverse cervical 
vertebrae , transverse thoracic vertebrae, transverse lumbar vertebrae, 
spinous cervical vertebrae, spinous thoracic vertebrae, spinous lumbar 
vertebrae , ala sacralis, median sacral crest  and coccygeal vertebrae; 
the same shall apply hereinafter.) of cattle more than 30 months old 
(refers to cattle that has passed the 30 months from the date of birth) 
and portions of cattle that have not undergone testing under Article 14, 
paragraph 1 to 3 of the Abattoir Act (Act No. 114 of 1953) (hereinafter 
referred as “spinal column, etc. of cattle”) and portions of sheep or goat 
have not undergo testing and appendened table 1 of the Ordinance for 
Enforcement of the Abattoir Act (Act No.44 of 1953)(hereinafter 
referred as portion of sheep and goat)) that have been confirmed by the 
Minister of Agriculture, Forestry and Fisheries as having been 
manufactured in a process completely separated from the process for 
manufacturing other proteins (hereinafter referred as “confirmed cattle 
blood meal, etc.”)  

9. Cattle- pig- sheep- goat- horse- and poultry-derived meat and bone 
meal, hydrolyzed proteins and steamed bone meal (only those that are 
not mixed with the spinal colomn, etc. of cattle and portions of sheep 
and goat) that have been confirmed by the Minister of Agriculture, 
Forestry and Fisheries as having been manufactured in a process 
completely separated from the process for manufacturing other 
animal-derived proteins (hereinafter referred as “confirmed cattle meat 
and bone meal, etc.”)  
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10. Animal-derived proteins which are contained in the food waste, etc. 
and which have been designated by the Minister of Agriculture, 
Forestry and Fisheries  

Honeybees  1. Confirmed gelatin, etc.  
2. Confirmed pig blood meal, etc. 
3. Confirmed chicken meal, etc.  
4. Confirmed fish- and shellfish-derived proteins  

 

(2) Standards for methods of manufacture of animal-derived proteins or feeds 
made from animal-derived proteins as raw materials 

A. Animal-derived proteins shall not be used in feeds (including raw materials or ingredients 

used for the manufacture of feeds) for livestock animals, etc., except in the case where 

animal-derived proteins listed in Column 2 of the Table in (1) . are used in feeds for the 

livestock animals, etc. listed in Column 1 of the Table. 

B. Feeds (including raw materials or ingredients used for the manufacture of feeds) for cattle, 

etc., shall be manufactured in a process that is completely separated from the process for 

manufacturing feeds (including raw materials or ingredients used for the manufacture of 

feeds) that contains animal-derived proteins (except confirmed gelatin, etc). 

C. Feeds for aquacultured fishery species containing confirmed cattle blood meal, etc. or 

confirmed cattle meat and bone meal, etc. shall be manufactured in a process that have been 

confirmed by the Minister of Agriculture, Forestry and Fisheries as having been separated 

from the process for manufacturing feeds that do not contain confirmed cattle blood meal, etc. 

and confirmed cattle meat and bone meal, etc. 

 

(3) Standards for methods of use of animal-derived proteins or feeds made from 
animal-derived proteins as raw materials 

Feeds that contain animal-derived proteins shall not be used for livestock animals, etc., except 

in the case where feeds containing animal-derived proteins listed in Column 2 of the Table in (1) . 

are used for the livestock animals, etc. listed in Column 1 of the Table. 

 

(4) Standards for methods of storage of animal-derived proteins or feeds made 
from animal-derived proteins as raw materials 

Feeds that contain animal-derived proteins shall be stored in such a way that they cannot be 

mixed with feeds (including raw materials or ingredients used for the manufacture of feeds) for 

livestock animals, etc., except in the case where feeds for the livestock animals, etc. listed in 
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Column 1 of the Table, containing animal-derived proteins listed in Column 2 of the Table in (1) . 

are stored. 

 

(5) Standards for labeling of animal-derived proteins or feeds made from 
animal-derived proteins as raw materials 

A. Confirmed pig blood meal, etc., confirmed pig meat and bone meal, etc., confirmed chicken 

meal, etc., confirmed poultry hydrolyzed proteins, etc., confirmed fish- and shellfish-derived 

proteins, confirmed raw material mixed meat and bone meal, etc., confirmed cattle blood meal, 

etc. and confirmed cattle meat and bone meal, etc. or feeds made from these as raw materials, 

shall be labeled with the following details: 

(a) The name of the feed. 

(b) The year and month of manufacture (import). 

(c) The name or title and the address of the manufacturer (importer). 

(d) The name and location of the manufacturing premises (or the name of the import source 

country if imported). 

B. Confirmed pig blood meal, etc., confirmed pig meat and bone meal, etc., confirmed chicken 

meal, etc., confirmed poultry hydrolyzed proteins, etc., confirmed fish- and shellfish-derived 

proteins and confirmed raw material mixed meat and bone meal, etc. or feeds made from these 

as raw materials (except those that contain confirmed cattle blood meal, etc. or confirmed 

cattle meat and bone meal, etc.), shall be labeled with the following letters: 

“使用上及び保存上の注意” (“Precautions for use and storage”) 

“1 この飼料は、牛、めん羊、山羊及びしかには使用しないこと（牛、めん羊、山

羊又はしかに使用した場合は処罰の対象となるので注意すること。）。” 

(“1 This feed is not to be used for cattle, sheep, goats or deer (please note that penalties may 

apply if used for cattle, sheep, goats or deer).”) 

“2 この飼料は、牛、めん羊、山羊及びしかを対象とする飼料（飼料を製造するた

めの原料又は材料を含む。）に混入しないよう保存すること。” 

(“2 This feed shall be stored in such a way that it cannot be mixed with feed (including raw 

materials or ingredients used for the manufacture of feeds) for cattle, sheep, goats or deer.”) 

C. Confirmed cattle blood meal, etc. and confirmed cattle meat and bone meal, etc. or feeds for 

aquacultured fishery species manufactured in a process having been confirmed under the 

provision of (2) c. shall be labeled with the following letters: 

“使用上及び保存上の注意” (“Precautions for use and storage”) 
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“1 この飼料は、牛、めん羊、山羊、しか、豚、鶏及びうずらには使用しないこと

（牛、めん羊、山羊、しか、豚、鶏又はうずらに使用した場合は処罰の対象とな

るので注意すること。）。” 

(“1 This feed is not to be used for cattle, sheep, goats, deer, pig, chicken or quail (please note 

that penalties may apply if used for cattle, sheep, goats, deer, pig, chicken or quail).”) 

“2 この飼料は、牛、めん羊、山羊、しか、豚、鶏及びうずらを対象とする飼料（飼

料を製造するための原料又は材料を含む。）に混入しないよう保存すること。” 

(“2 This feed shall be stored in such a way that it cannot be mixed with feed (including raw 

materials or ingredients used for the manufacture of feeds) for cattle, sheep, goats, deer, pig, 

chicken or quail.”) 

 

3. Specifications for ingredients and standards for methods of use, etc., of peanut oil 
meal or feeds made from peanut oil meal as a raw material 

(1) Specifications for ingredients of peanut oil meal or feeds made from peanut oil 
meal as a raw material 

A. The content of aflatoxin B1 in peanut oil meal shall not exceed 1 mg/kg. The method of 

quantifying aflatoxin B1 in this case shall be in accordance with either Quantification Method 

A or Quantification Method B below: 

 Quantification Method A (omitted) 

 Quantification Method B (omitted) 

B. The types of feeds for which peanut oil meal may be used as a raw material, and the 

proportion of admixture thereof, are as shown in the following Table: 
Type of feeds Proportion of 

admixture 
Feed for chickens (except infant chicks and broilers in the early stage) 4 % or less 
Feed for pigs (except those in the suckling stage) 4 % or less 
Feed for milking cattle 2 % or less 
Feed for cattle (except those in the suckling stage and milking cattle) 4 % or less 
Note: Milking cattle are cows more than 18 months old that are provided for milking. The 

same shall also apply in 4 (1) B. 

 

(2) Standards for methods of use of peanut oil meal 

Peanut oil meal shall not be used in isolation. 
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(3) Standards for labeling of peanut oil meal or feeds made from peanut oil meal as 
a raw material 

A. Peanut oil meal or feeds made from peanut oil meal as a raw material shall be labeled with the 

following details: 

(a) The name of the feed. 

(b) The year and month of manufacture (import). 

(c) The name or title and the address of the manufacturer (importer). 

(d) The name and location of the manufacturing premises (or the name of the import source 

country if imported). 

B. Feeds made from peanut oil meal as a raw material shall be labeled with the following details: 

(a) The type of targeted livestock animals, etc. 

(b) The proportion of admixture of peanut oil meal. 

 

4. Specifications for ingredients and standards for methods of manufacture, etc., of 
urea and diureido isobutane, or feeds made from these as raw materials 

(1) Specifications for ingredients of urea and diureido isobutane, or feeds made 
from these as raw materials 

A. The specifications for ingredients of urea and diureido isobutane are as shown in the 

following Table: 
Substance 

Property 
Urea Diureido isobutane 

Purity 97 % or more 93 % or more 
Moisture 0.5 % or less 2.0 % or less 
Biuret 1.0 % or less - 
Urea - 3.0 % or less 
Heavy metals 10 mg/kg or less 10 mg/kg or less 

The method of testing urea and diureido isobutane in this case shall be as shown below. 

 Method of testing urea (omitted) 

 Method of testing diureido isobutene (omitted) 

B. The types of feeds for which urea or diureido isobutane may be used as raw materials and the 

proportion of admixture thereof shall be as shown in the following Table: 

Raw material Type of feeds Proportion of 
admixture 

Urea Feed for cattle (only those more than 6 months old) 2.0 % or less 
Diureido isobutane Feed for cattle (only non-milking cattle more than 6 months 

old) 
1.5 % or less 
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(2) Standards for methods of manufacture of urea and diureido isobutane, or feeds 
containing these 

A. Urea  

shall be manufactured by reacting ammonia and carbon dioxide at high temperature and high 

pressure. In this case, no catalysts, anti-hardening agents or other substances shall be used 

during the manufacturing process. 

B. Diureido isobutene  

shall be manufactured by reacting urea and isobutyl aldehyde using acidic sulfate solutions. In 

this case, no catalysts other than sulfuric acid, and no neutralizers other than sodium 

hydroxide shall be used during the manufacturing process. The particle diameter of the 

product shall be such that it can pass through an 840 μm mesh strainer. 

C. Feeds made from urea or diureido isobutane as raw materials 

Urea and diureido isobutane shall not be used as raw materials in the same feeds. 

 

(3) Standards for methods of use of urea and diureido isobutane 

Urea and diureido isobutane shall not be used alone. 

 

(4) Standards for methods of storage of urea and diureido isobutane 

Urea and diureido isobutane shall not be stored in locations with high humidity. 

 

(5) Standards for labeling of urea and diureido isobutane, or feeds made from these 
as raw materials 

A. Urea and diureido isobutane, or feeds made from these as raw materials, shall be labeled with 

the following details: 

(a) The name of the feed. 

(b) The year and month of manufacture (import). 

(c) The name or title and the address of the manufacturer (importer). 

(d) The name and location of the manufacturing premises (or the name of the import source 

country if imported). 

B. Urea and diureido isobutane shall be labeled with the following details:  

(a) The letters “飼料用” (“For Feeds”). 

(b) The purity. 
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C. Feeds made from urea or diureido isobutane as raw materials shall be labeled with the 

following details:  

(a) The type of targeted livestock animals, etc. 

(b) The proportion of admixture of urea or diureido isobutane. 

(c) Precautions for use. 

(d) Precautions for storage. 

Notes: 

1. Precautions for use shall consist of the following letters (for feeds made from urea as a raw 

material: 1) to 4), for feeds made from diureido isobutane as a raw material: 1) to 3)): 

“1) この飼料と他の飼料を併用する場合は、たん白質が過剰とならないよう配慮

すること。” 

(“1) When using this feed in conjunction with other feeds, care shall be taken to prevent 

excessive protein.”) 

“2) 新たにこの飼料を給与する場合は、最低 3 週間の期間をかけて、給与量を徐々

に増加させていくこと。” 

(“2) When using this feed for the first time, the quantity used shall be increased in stages 

for a period of at least 3 weeks.”) 

“3) 生粕類と混合してこの飼料を給与すると、尿素が急激に分解され、家畜に生

理上の障害をきたすおそれがあるので注意すること。” 

(“3) When using this feed in admixture with wet by-products, caution shall be exercised as 

the urea could rapidly decompose and cause physiological disorders in livestock.”) 

“4) 高泌乳牛に給与する場合は、当該乳牛の特性、健康状態等を勘案し、適量の

使用を行うよう特に注意すること。” 

(“4) When feeding to high-lactating dairy cattle, particular caution shall be exercised to 

ensure that appropriate quantities are used, in consideration of the characteristics, state 

of health, and other aspects of said dairy cattle.”) 

2. Precautions for storage shall contain the following letters. 

“保存に当たつては、吸湿等による品質の低下をきたさないよう配慮すること。” 

(“When storing, care shall be taken to prevent a loss of quality due to moisture 

absorption, etc.”) 
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5. Specifications for ingredients and standards for methods of manufacture, etc., of 
animal fats and oils or feeds made from animal fats and oils as raw materials 

(1) Specifications for ingredients of animal fats and oils or feeds made from animal 
fats and oils as raw materials 

A. The content ratio of insoluble impurities in animal fats and oils (meaning fats and oils 

manufactured from domestic animals, birds, or fish or shellfish as raw materials, except those 

manufactured only from fish or shellfish as raw materials in a process completely separated 

from the process for manufacturing mammal-derived proteins and poultry-derived proteins 

(except confirmed gelatin, etc); the same shall also apply hereinafter) shall be no more than 

0.15%. The method of testing insoluble impurities in this case shall be as follows:  

Weigh the sample approximately 20 g  accurately note 1), add 200 mL of petroleum ether, 

special class and dissolve the sample.  Pass note 2) it through a glass filter (G3) note 3), of which 

weight is known, and wash well the residue on the filter with 200 mL of petroleum ether, 

special class.  Dry the residue with the glass filter for an hour at 105 1˚, leave in a desiccator 

(silica gel) to cool for 30 minutes, and then weigh accurately. Insoluble impurity is calculated 

by the following formula. 

Insoluble impurity (%) = W3−W2W1 × 100 

W1: Weight of the sample (g) 

W2: Weight of the glass filter (g) 

W3: Weight of the glass filter with residue (g) 

Note 1. Dissolve sufficiently oil and fat of the sample in warm water in advance. Shake and 

mix well, pipette and put in a beaker. 

Note 2. Since a portion of oil and fat solidifies for some beef tallow, weight and 

immediately add petroleum ether. Following complete dissolution of oil and fat, filtrate 

within 10 minutes.  When the sample is hard to filtrate, suction filtration should be 

applied to. 

Note 3. Dry for an hour at 105 1˚, leave in a desiccator (silica gel) to cool for 30 minutes, 

and then weigh accurately. 

B. Formula feed as milk replacer for the growth of calves and others in the suckling stage 

(meaning formula feed fed for the growth of calves and others in the suckling stage (meaning 

cattle, sheep, goats and deer up to 3 months old) that is made from skimmed milk powder as 

its principal raw material; the same shall also apply hereinafter) shall not contain animal fats 

or oils (except those made only from fats extracted from meat for human consumption as a 
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raw material, whose content ratio of insoluble impurities is no more than 0.02% (hereinafter 

“specified animal fats and oils”)). 

C. Feed for cattle, etc. (except formula feed as milk replacer for the growth of calves and others 

in the suckling stage; the same shall also apply hereinafter) shall not contain animal fats or oils 

(except specified animal fats and oils, and fats and oils that are manufactured in a process that 

has been confirmed by the Minister of Agriculture, Forestry and Fisheries as not allowing 

mixture with the spinal column, etc. of cattle, and that do not contain ruminant-derived animal 

fats or oils (meaning animal fats or oils derived from ruminants, except specified animal fats 

and oils; the same shall also apply hereinafter)). 

D. Feed for livestock animals, etc. (except cattle, etc.) shall not contain animal fats or oils 

(except confirmed animal fats and oils and specified animal fats and oils). 

 

(2) Standards for methods of manufacture of animal fats and oils or feeds made 
from animal fats and oils as raw materials 

A. Animal fats and oils (except specified animal fats and oils) shall not be used in formula feed 

as milk replacer for the growth of calves and others in the suckling stage (including raw 

materials and ingredients used for the manufacture of formula feed as milk replacer for the 

growth of calves and others in the suckling stage). 

B. Animal fats and oils (except confirmed animal fats and oils that do not contain 

ruminant-derived animal fats or oils, and specified animal fats and oils) shall not be used in 

feed for cattle, etc. 

C. Animal fats and oils (except confirmed animal fats and oils and specified animal fats and oils) 

shall not be used in feed for livestock animals, etc. (except cattle, etc.). 

 

(3) Standards for methods of use of animal fats and oils or feeds made from animal 
fats and oils as raw materials 

A. Feeds that contain animal fats and oils (except confirmed animal fats and oils that do not 

contain ruminant-derived animal fats or oils, and specified animal fats and oils) shall not be 

used for cattle, etc. 

B. Feeds that contain animal fats and oils (except confirmed animal fats and oils and specified 

animal fats and oils) shall not be used for livestock animals, etc. (except cattle, etc.). 
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(4) Standards for methods of storage of animal fats and oils or feeds made from 
animal fats and oils as raw materials 

A. Feeds that contain animal fats and oils (except specified animal fats and oils) shall be stored in 

such a way that they cannot be mixed with formula feed as a milk replacer for the growth of 

calves and others in the suckling stage (including raw materials and ingredients used for the 

manufacture of formula feed as a milk replacer for the growth of calves and others in the 

suckling stage). 

B. Feeds that contain animal fats and oils (except confirmed animal fats and oils that do not 

contain ruminant-derived animal fats or oils, and specified animal fats and oils) shall be stored 

in such a way that they cannot be mixed with feed (including raw materials and ingredients 

used for the manufacture of feeds) used for cattle, etc. 

C. Feeds that contain animal fats and oils (except confirmed animal fats and oils and specified 

animal fats and oils) shall be stored in such a way that they cannot be mixed with feed 

(including raw materials and ingredients used for the manufacture of feeds) used for livestock 

animal, etc. (except cattle, etc.). 

 

(5) Standards for labeling of animal fats and oils or feeds made from animal fats 
and oils as raw materials 

A. Animal fats and oils or feeds made from animal fats and oils as raw materials shall be labeled 

with the following details: 

(a) The name of the feed. 

(b) The year and month of manufacture (import). 

(c) The name or title and the address of the manufacturer (importer). 

(d) The name and location of the manufacturing premises (or the name of the import source 

country if imported). 

B. Animal fats and oils or powdered fats and oils made from animal fats and oils as raw materials 

(meaning fats and oils that are coated with casein, etc., and powdered) shall be labeled with 

the quantity of insoluble impurities contained in the animal fats and oils. 

C. Feeds that contain confirmed animal fats and oils shall be labeled to the effect that they are 

feeds that contain confirmed animal fats and oils. 

D. Feeds that contain confirmed animal fats and oils (only when containing ruminant-derived 

animal fats or oils) or specified animal fats and oils shall be labeled with the target livestock 

animals, etc. 

E. Feeds that contain confirmed animal fats and oils (only when containing ruminant-derived 

animal fats or oils) or specified animal fats and oils shall be labeled with the following letters: 
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“使用上及び保存上の注意” (“Precautions for use and storage”) 

“1 この飼料は、牛、めん羊、山羊及びしかには使用しないこと（牛、めん羊、山

羊又はしかに使用した場合は処罰の対象となるので注意すること。）。” 

(“1 This feed is not to be used for cattle, sheep, goats or deer (please note that penalties may 

apply if used for cattle, sheep, goats or deer).”) 

“2 この飼料は、牛、めん羊、山羊及びしかを対象とする飼料（飼料を製造するた

めの原料又は材料を含む。）に混入しないよう保存すること。” 

(“2 This feed shall be stored in such a way that it cannot be mixed with feed (including raw 

materials or ingredients used for the manufacture of feeds) for cattle, sheep, goats or deer.”) 
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Appended Table 2 (Re: Art. 2) 

1. General Rules for Feed Additives 

(1) Propriety of feed additive is evaluated by a prescription of standard components for each feed 

additive, and standards for manufacturing method or others (Hereinafter referred to as "the 

monographs"), and general rules and general testing methods for feed additive (Hereinafter 

referred to as “general testing method”). However, Smell and taste of physical and chemical 

properties, crystal form, solubility, solution, stability, absorption, freezing point, refractive index, 

optical rotation, viscosity, specific gravity and melting point are subjected to reference, and do 

not indicate a criterion of adequacy. In addition, in order to increase validity and stability of feed 

additive, stabilizers, lubricants, bonds, wetting agents, emulsifiers, coatings, dispersants, 

disintegrators, preservatives and solubilizers specified in the monographs are utilized. 

(2) Those with a molecular formula (  ) next to material names mean chemical pure substance. 

(3) For units of the main measurement, I use the following symbols. 
Meter M  Centimeter cm 
Millimeter mm  Micrometer μm 
Nanometer nm  Square Centimeter cm2 
Liter L  Milliliter mL 
Microliter μL  Ton t (1,000 kg) 
Kilogram Kg  Gram g 
Milligram mg  Microgram μg 
Kilopascal kPa  Mol mol 
Micromol μmol  Mol per liter mol/L 
Celsius Scale °C    

(4) % is used to indicate mass percentage. However, to indicate the substance content (g) as 100 

mL of solution, w/v% is used, to indicate the substance as content (mL) of 100 mL of solution, 

w/w% is used, and to indicate the substance content (mL) as 100 g of solution, v/w% is used. 

(5) The amount of antibiotic and enzyme are indicated with titer in antibiotic and enzymatic 

activity unit in enzyme. 

(6) The standard temperature is 20 °C, Normal temperature is 15~25 °C, room temperature is 

1~30 °C, lukewarm temperature is 30~40 °C. Cool place is under 15 °C except otherwise 

specified. Cold water is under 10 °C, lukewarm water is 30~40 °C, warm water is 60~70 °C, 

hot water is 100 °C. Heating in or on a water bath describes to heat by using boiled water bath 

or steam bath at about 100  °C except otherwise specified. 

(7) Testing water for feed additive is purified water except otherwise specified. 
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(8) For measuring drop numbers, when dropping of 20 of purified water, a device is utilized such 

that the mass becomes 0.90 g~1.10 g. 

(9) To make n decimal place by organizing numbers, round the value of (n + 1) digit. 

(10) Atomic weight is assumed by the international atomic weight table in 2007. The molecular 

weight is organized up to two decimal places after being calculated according to this table. 

(11) Reduced pressure is below 2.0 kPa except otherwise specified. 

(12) To indicate liquid as acidic, alkaline, or neutra, except otherwise specified, tests are 

performed by using litmus paper. To show specifically the liquid, a pH value is used. 

(13) Those listed as "solution" to the next name of the solute and that the solvent names are not 

particularly described indicate water solution. 

(14) Those indicated the strength of solution as "(1 → 3)", "(1 → 10)" and "(1 → 100)", etc show 

the percentage in the case of 3 mL, 10 mL, 100 mL each as a whole amount by melting 1 g of 

solid and 1 mL of liquid in solvent. In addition, a mixture of 1 volume and 10 volumes of 

liquid indicates "(1:10)", and a mixture of 5 volumes, 3 volumes and 1 volume indicate 

"(5:3:1)". 

(15) Testing of feed additive is performed at room temperature except otherwise specified, and 

observed right after the performance. However, the evaluation having some influences of 

temperature is based on the conditions under the standard temperature. 

(16) Those described white or almost white indicate “white”, and colorless or almost white 

indicates “colorless” in the section of physics and chemistry. In order to test the color tone, 

except otherwise specified, solid feed additives is observed by placing 1 g of feed additive on 

white paper or on a watch glass on white paper, and liquid feed additive is observed by placing 

in colorless test tube of 15 mm inside diameter and using 30 mm liquid layer on white 

background. To test clear nature of the liquid feed additive, the method described above is 

utilized by using a background of black or white. To observe fluorescence of the liquid feed 

additive, black background is used, not by white background. 

(17) In the section of physics and chemistry, those described "no odor or odorless" indicates no 

odor or little odor. In order to test the odor, solid or liquid feed additives are performed by 

taking 1 g into a beaker of 100 mL, except otherwise specified. 

(18) In the section of physics and chemistry, terms that refer to the solubility are as follows. 

Except otherwise specified, after solid feed additive is powdered and contained in solvent, the 

solubility refers to the solubility within 30 minutes, when the powders are shaken vigorously 

for 30 seconds every five minutes at 20  ± 5 °C. 
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Terms  Solvent amount required dissolving in 1 g or 1 mL 

of solute 

Easy to extremely dissolve                                                   less than 1 mL 

Easy to dissolve   more than 1 mL  less than 10 mL 

Easy to slightly dissolve  more than 10 mL  less than 30 mL 

Hard to slightly dissolve  more than 30 mL  less than 100 mL 

Hard to dissolve   more than 100 mL  less than 1,000 mL 

Hard to extremely dissolve  more than 1,000 mL less than 10,000 mL 

Hardly to dissolve  more than 10,000 mL 

(19) In the test of feed additive, the feed additive dissolved and mixed by the solvent means to 

melt or mix clearly. However, there is no problem even if dust or fibers are recognized. 

(20) A confirmation test is a test performed to confirm feed additive or principal components 

contained in feed additive. 

(21) Purity test is performed in order to test inclusion in feed additive, and is a prescribed purity 

test for feed additive with other test items of the monographs. The types and the quantities for 

the inclusion usually are prescribed. The inclusions for this test are defined as contaminants in 

which being expected while producing or saving the feed additive or harmful contaminants of, 

for example, heavy metals, arsenic or others. In addition, this test is performed when using 

and adding foreign materials are expected.  

(22) "Clear", "almost clear", "delicately slight cloudness", or "slightly cloudness" and "opacity" 

are prescribed as following standards. 

Turbidity Standard Stock Solution: Create 50 mL by adding water into 14.1 mL of 0.1 mol/L 

hydrochloric acid. 1 mL of this solution contains Cl 1 mg. 

Turbidity Standard Solution: Create 1,000 mL by adding water into 10 mL of turbidity 

standard stock solution. 1 mL of this solution contains Cl 0.01 mg. 

A. Clear: Create 20 mL by adding water into 0.2 mL of the turbidity standard solution, and 

add 1 mL (1 → 3) nitric acid, 0.2 mL of 2 w/v% dextrin solution and 1 mL of 2 w/v% silver 

nitrate solution. And less turbidity is defined when it is left for 15 minutes. However, little 

contamination of foreign substances such as floating substances or others must not almost 

found. 

B. Almost Clear: Create 20 mL by adding water into 0.5 mL of the turbidity standard solution, 

and add 1 mL (1 → 3) of nitric acid, 0.2 mL of 2 w/v% dextrin solution, and 1 mL of 2 

w/v% silver nitrate solution. And turbidity is defined when it is left for 15 minutes.  

However, little contamination of foreign substances such as floating substances or others 

are not found. 
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C. Delicately Slight cloudness: Create 20 mL by adding water into 1.2 mL of the turbidity 

standard solution, and add 1 mL (1 → 3) of nitric acid, 0.2 mL of 2 w/v% dextrin solution, 

and 1 mL of 2 w/v% silver nitrate solution. And turbidity is defined when it is left for 15 

minutes. 

D. Slightly Cloudness: Create 20 mL by adding water 6 mL of into the turbidity standard 

solution, and add 1 mL (1 → 3) of nitric acid, 0.2 mL of 2 w/v% dextrin solution, and 1 mL 

of 2 w/v% silver nitrate solution 1 mL. And turbidity is defined when it is left for 15 

minutes. 

E. Opacity: Create 20 mL by adding water into 0.2 mL of the turbidity standard stock solution, 

and add 1 mL (1 → 3) nitric acid, 0.2 mL of 2 w/v% dextrin solution, and 1 mL of 2 w/v% 

silver nitrate solution. And turbidity is defined when it is left for 15 minutes.  

(23) A constant weight by heating strong and drying is the case of which, except otherwise 

specified, weight difference between before and after of heating subsequently for one hour or 

further is under less 0.10 % of mass of the residue in which strongly heated or dried material 

weighted previously. However, if the weight difference is 0.5 mg or less by using chemical 

scales, 0.05 mg or less by using semicro chemical scales, and 0.005 mg or less by using micro 

chemical scales, the weight difference is determined as the constant weight. 

(24) Quantification method is a test method to measure composition of feed additive, contents of 

component, or containing units by a physical, chemical or biological process. 

(25) Those with "about" in sample subjected to given quantity or collection amount of standard 

refers to a range of ±10 % of the amount listed. In addition, simply “dry” in standard or sample 

is heated under the same conditions as in the chapter of dryness loss of standard or in the 

monographs. Simply “Heat strength” in sample is defined under the same conditions as the 

chapter of heat loss in the monographs. 

(26) For values of ingredient contents obtained by quantitative methods in the monographs, % 

and more is simply shown, and 101.0 % is shown as the upper limit in the case of the upper 

limit is not indicated. Also, in the section of content, for example, to prescribe as "Containing 

pure substance corresponding 90 % to 110 % of the labeled amount" is to prepare to contain 

100 % of chemically pure substance or the corresponding, quantify this, and indicates within 

the range of the above-mentioned. And to prescribe as “Comprising 85 % to 125 % of label 

potency” is to prepare to keep the label potency valid period, quantify this, and indicates 

within the range of the above-mentioned. 

(27) In the alternative to the test method specified in general tests and prescribed tests in the 

monographs, it is possible to use the method if there is a precision and accuracy more than the 

method above prescribed. However, final evaluation is performed by using the prescribed 

method in the case of suspicious results. 
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(28) A container is intended to contain feed additive, and including those for which are used as a 

part of the configuration of containers such as stoppers, covers, or others. 

(29) A capped container, in daily handlings or normal storage conditions, means a container that 

can prevent solid foreign substance from mixing, and protect contents of feed additive to 

prevent loss.  If the capped container is prescribed, an airtight container or a sealed container 

can be utilized. 

(30) In an airtight container, in daily handlings or normal storage conditions, means a container 

that can prevent foreign substances of solid or liquid, or water from mixing, and protect 

contents of feed additive to prevent loss, construction in air, deliquescence and evaporation.  

If the airtight container is prescribed, a sealed container can be utilized. 

(31) A sealed container, in daily handlings or normal storage conditions, means a container with 

impossibilities of gas or microbial invasion. 

(32) A container protected from light means a container that is packed or wrapped to prevent 

transmission of light. 

2. Standard prescribed components of feed additive 

In the case of including feed additive that is manufactured by using organisms obtained by 

recombinant DNA technology, for their safety, as prescribed by the Minister of Agriculture, 

Forestry and Fisheries, the feed additive needs to be confirmed with Minister of Agriculture, 

Forestry and Fisheries. 

 

3. Basics of general production method for feed additive 

(1) A. In the case of determining prescribed feed additive as raw materials regarding standard 

component, that fits the standard concerned (When a certification test of Article 5, paragraph 1 

of the Act is required, limited to those that passed the test.) needs to be used.  

B. The formulation of a raw material for producing drug substance that does not meet a standard 

for component is not defined as a raw material for feed additive. 

(2) Feed additive must not be produced by using two or more feed additives in identical articles of a 

table C of (2) of 1 in a separate table 1. 

(3) In the case of producing feed additive by using feed additive of two or more, the effect of each 

feed additive must not be inhibited, and also, a quantitative test for each component of the feed 

additive, a confirmation test or others must be prevented from becoming difficult. 

(4) Liquid feed additive, other than those prescribed in the monographs must not be produced. 

(5) Those used for preparation of feed additive such as excipient materials, diluting materials and 

others must satisfy all of the following requirements. 
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A. Do not contain harmful substances or not contaminated by pathogenic microorganisms, and 

that there are no doubt of these. 

B. Do not inhibit the effect of the feed additive. 

C. The quantitative test of feed additive components, the confirmation test, and others are not 

difficult. 

D. Calcium lignosulfonate and Sodium lignosulfonate must meet all of the following 

requirements. 

(a)  Calisium Lignosulfonate: pulp solution obtained during a production of pulp from wood, 

and brown powder obtained by performing boiled pressurized steam and drying of those in 

that calcium hydrogen sulphite being added. 

Sulfonic acid sulfur  5.0 % or less 

Calcium   7.0 % or less 

Consistency of solution in 50 % 3,000 centipoise or less 

Lead    1 mg/kg or less 

Reducing sugar   30.0 % or less 

Loss on drying   10.0 % or less 

Residue on ignition  20.0 % or less 

(b)  Sodium Lignosulfonate: pulp solution obtained during a production of pulp from wood, 

and brown powder obtained by performing boiled pressurized steam and drying of those in 

that sodium hydrogen sulphite being added. 

Sulfonic acid sulfur  5.0 % or less 

Sodium   10.0 % or less 

Consistency of solution in 50 % 3,000 centipoise or less 

Lead    1 mg/kg or less 

Reducing sugar   30.0 % or less 

Loss on drying   10.0 % or less 

Residue on ignition  20.0 % or less 

 

(6) Excipient material and diluted material (Hereinafter referred to as "excipient substances") are 

used as listed below, and others used for producing feed additive prescribed in the monographs.  

However, the liquid feed additive other than those prescribed in the monographs must not be 

used.  

Gum arabic, albumin, Cellulose, Kaolin, Casein, Gluten Activity, Carrageenan, Caramel, 

Carnauba Wax, Hydrated Silicon Dioxide, Hydrated Amorphous Silicon Oxide, Liver Powder, 

Agar, Xanthan Gum, Chitosan, Soybean Flour, Guar Gum, Glycerin, Glucomannan, Gluten , 

Gluten Meal, Silicic Acid, Calcium Silicate, Magnesium Silicate, Light Anhydrous Silicic Acid, 
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Light Liquid Paraffin, Diatomaceous Earth, Hydrogenated Oils, Higher Saturated Fatty Acids, 

Flour, Wheat Middlings, Rice Bran, Rice Bran Oil Cake, Corn Grits, Corn Gluten Feed, Corn 

Cob Meal, Corn Starch, Shiitakehoda Wood Powder, Distillers Grains, Distillers Grain Soluble, 

Fatty Acids, Fatty Acid Calcium, Salt, Vegetable Oil, Calcium Stearate, Zeolite , Gelatin, 

Cellulose, Soybean Mill Run, Sorbitol, Defatted Fish Meal, Skim Milk Powder, Calcium 

Carbonate, Soybean Meal, Soybean Hulls, Soy Flour, Tamarind Seed Polysaccharide, Talc, 

Sodium Carbonate, Dextran, Dextrin, Natural Aluminum Silicate, Starch, α-starch, Animal Fats, 

Corn Flour, Torakantogamu, Torula Yeast, Lactose, Concentrated Soy Protein, Maltose, White 

Sugar, Vermiculite, Baker's Yeast, Brewer's Yeast, Furcellaran, Bran, Glucose, Pullulan, Pectin, 

Modified Food Starch, Bentonite, Potato Pulp, White Fish Meal, D-mannitol, Silicic Anhydride, 

Anhydrous Tricalcium Silicates, Rice Hulls, Rice Hull Powder, Calcium Lignosulfonate, 

Sodium Lignosulfonate, Liquid Paraffin, Calcium Hydrogen Phosphate, Calcium Phosphate, 

Calcium Dihydrogen Phosphate, Lecithin, Locust Bean Gum 

(7) In the case of using the ingredients or the materials of two or more, the feed additive prepared by 

the ingredients or the materials must be made to be as homogeneous. 

(8) In the case of producing feed additive by using a microorganism obtained by recombinant DNA 

techniques, it must be prepared in a manner to obtain a confirmation from the Minister of 

Agriculture based on the Minister of Agriculture, Forestry and Fisheries. 

 

4. Standard of a general storage method for feed additive  

(1) Those that contain hazardous substances or are contaminated by pathogenic microorganisms 

must not be stored where they are suspected.  Also, those that contain hazardous substances or 

are contaminated by pathogenic microorganisms must not be stored by using suspected 

packaging materials or containers. 

(2) Feed additive indicated with attention in preservation based on the standard of indicating, it 

must be preserved by following the attention in the preservation listed. 

 

5. Standard of a general indication for feed additive  

(1) The feed additive for export or research purposes, letters of “for export” or “for research 

purposes” are required to indicate. 

(2) Feed additive must indicate the following items. 

A. Names of feed additive (general names or brand names). 

B. Letters of "feed additive". 

C. Manufacturing numbers or serial numbers. 
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D. Names and addresses of sellers or manufacture (import) suppliers. 

E. Names and locations of manufacturing sites (importing country names and manufacturer’s 

names for those relating to import). 

F. Names of active ingredients, contents, excipients, and others. (However, names of the active 

ingredients and the contents are not required to indicate in flavoring, and in terms of the 

contents of feed additive (except the flavoring) which are not defined as assay in the 

monographs, the content rate of preparation for drug substance is indicated with mass 

percentage. 

G. Manufacturing dates (import) and expiring periods (however, indication of expiring periods 

is limited according to the definition in the monographs.). 

H. Feed types and amount that can be used. 

I. Notes in the preservation. 

Notes 

1. The attention in the preservation to preserve by the following standards for the preservation 

method being specified for feed additive must be indicated. 

2. In the case of selling feed or feed additive to only manufacturers, and it is possible to 

indicate letters of " for exclusive use for manufacturers " by receiving an approval from the 

Minister of Agriculture, Forestry and Fisheries, and omit the indication of the matters 

above partially. 

(3) The indications need to be performed according to the indication standards based on the 

provisions of Article 32, paragraph 1 of the Act. 
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6. General Tests for Feed Additives 

General Tests includes common methods for the tests and other articles related to them. Unless 

otherwise specified, liquid chromatography, chloride determination, flame coloration, gas 

chromatography, loss on drying determination, ultravioletvisible spectrophotometry, congealing 

point determination, loss on ignition determination, residue on ignition determination, refractive 

index determination, atomic absorption spectrophotometry, antibacterial determination, microbial 

assay for antibiotics, digestion determination, 1,4-dioxane determination, heavy metals 

determination, water determination, microbial identification, microbial enumeration, infrared 

spectrophotometry, optical rotation determination, crude fat determination, crude fiber 

determination, nitrogen determination, qualitative test, lead limit determination, bioautography, thin-

layer chromatography, pH determination, specific gravity determination, arsenic limit determination, 

vitamin A assay, vitamin D assay, boiling point and distilling range determination, melting point 

determination, sulfate limit determination, readily carbonizable substances test, and filter paper 

chromatography are performed as directed in the corresponding articles under the General Tests. 

 

(1) Liquid chromatography 

Liquid chromatography is a method to develop a mixture injected into a column prepared with a 

suitable stationary phase by passing a liquid as a mobile phase through the column with pump, in 

order to separate the mixture into its components by making use of the difference of retention 

capacity against the stationary phase, and to determine the components. This method can be 

applied to a liquid or soluble sample, and is used for identification, purity test, and quantitative 

determination. 

A mixture injected into the column is distributed between the mobile phase and the stationary 

phase with a characteristic ratio for each component. The ratio k' represents the mass distribution 

ratio. 

k' = amount of compound in the stationary phase
amount of compound in the mobile phase  

Between the mass distribution ratio and the retention time tR (time between the sample injection 

time and the top of the peak), because there is a relationship to the next, in the same column, the 

retention time for a compound on a column has a characteristic value under fixed chromatographic 

conditions of column temperature, components of the mobile phase and flow rate. 

tR = 1 + k'  t0 
t0: time measured from the time of injection of a compound with k' = 0 to the time of elution 

at the peak maximum 

Apparatus: 
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Basically, the apparatus required for the liquid chromatographic procedure consists of a 

pumping system for mobile phase, a sample injection port, a column, a detector, and a recorder. A 

column is maintained at a constant temperature by a thermostat, if necessary. The pumping system 

is serves to deliver the mobile phase into the column and connecting tube at a constant flow rate. 

The column is a tube of 2~8 mm in diameter and 10~100 mm in length, in which a packing 

material for liquid chromatography of particle size 3~50 µm is uniformly packed. 

Unless otherwise specified, resolution, RS, defined in the following equation, is specified in 

each monograph. 

RS = 
2( tR1  -  tR2)

1.67(Wh1 + Wh2) 

t R1, t R2: Retention times of two compounds used for the measurement of resolution. 

Wh1, Wh2: Peak widths at half peak height. 

Usually, the detector is used to detect a property of the samples which is different from that of 

the mobile phase, and may be an ultraviolet or visible spectrophotometer, differential 

refractometer, fluorometric detector, etc. The output signal is proportional to the concentration of 

samples at amounts of less than a few μg. The recorder is used to record the output signals of the 

detector. 

Procedure: 

Fix the detector, column and mobile phase to the apparatus, and adjust the flow rate and the 

column temperature to the values described in the operating conditions specified in the individual 

monograph. Inject a volume of the sample solution specified in the individual monograph with a 

microsyringe or the sample valve into the column through the sample injection port. The separated 

components are detected by the detector, and recorded by the recorder as a chromatogram. 

Identification is performed by confirming identity of the retention time, or by confirming that the 

peak shape is unchanged after mixing the standard sample. Quantitative determination is usually 

performed by using internal standard method, in the case of that an appropriate internal standard 

substances is not obtained, it is performed by using absolute calibration curve method. 

A. Internal standard method 

In the internal standard method, choose a chemically stable compound as an internal standard 

which shows a retention time close to that of the compound to be assayed, and whose peak is 

well separated from all other peaks in the chromatogram. Prepare several kinds of standard 

solutions containing a fixed amount of the internal standard and several graded amounts of the 

authentic specimen specified in the individual monograph. Based on the chromatogram 

obtained by injection of a fixed volume of individual standard solutions, calculate the ratio of 

peak area of peak height of the authentic specimen to that of the internal standard, and prepare a 

calibration curve by plotting these ratios on the ordinate against the amount of the authentic 
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specimen or the ratio of the amount of the authentic specimen to that of the internal standard on 

the abscissa. The calibration curve is usually obtained as a straight line passing through the 

origin. Then, prepare a sample solution containing the internal standard in the same amount as 

in the standard solutions used for the preparation of the calibration curve according to the 

method specified in the individual monograph, perform the liquid chromatography under the 

same operating conditions as for the preparation of the calibration curve, calculate the ratio of 

the peak area or peak height of the objective compound to that of the internal standard, and read 

the amount of the compound from the calibration curve. 

B. Absolute calibration curve method 

Prepare standard solutions with several graded amounts of the authentic specimen, and inject 

accurately a fixed volume of these standard solutions. With the chromatogram obtained, prepare 

a calibration curve by plotting the peak areas or peak heights on the ordinate against the amount 

of the authentic specimen on the abscissa. The calibration curve is generally obtained as a 

straight line passing through the origin. Then, prepare a sample solution according to the 

method specified in the individual monograph, perform the liquid chromatography under the 

same conditions as for the preparation of the calibration curve, measure the peak area or peak 

height of the objective compound, and read the amount of the compound from the calibration 

curve. 

Generally, the following methods are used. 

A. Peak height measuring method 

Measure the distance between the maximum of the peak and the intersecting point of a 

perpendicular line from the maximum of the peak to the horizontal axis of recording paper with 

a tangent linking the baselines on both sides of the peak. 

B. Peak area measuring method 

(a) Width at half-height method: Multiply the peak width at the half-height by the peak height. 

(b) Automatic integration method: Measure the signals from the detector as the peak area using 

a data processing system. 

 

(2) Chloride Limit Test 

Chloride Limit Test is a limit test for chloride contained in samples. 

In each monograph, the permissible limit for chloride (as Cl) is described in parentheses. 

Procedure: 

Unless otherwise specified, proceed as follows. 

Transfer the quantity of the sample, directed in the monograph, to a Nessler tube, and dissolve 

it in a proper volume of water to make 40 mL. Add 6 mL of dilute nitric acid and water to make 
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50 mL, and use this solution as the sample solution. Measure the volume of 0.01 mol/L 

hydrochloric acid directed in the monograph, to another Nessler tube, add 6 mL of dilute nitric 

acid and water to make 50 mL, and use this solution as the control solution. When the sample 

solution is not clear, filter both solutions by using the same procedure.  

Add 1 mL of silver nitrate test solution to the sample solution and to the control solution, mix 

well, and allow to stand for 5 minutes protecting from light. Compare the opalescence 

developed in both solutions against a black background by viewing downward or 

transversely.  

The opalescence developed in the test solution is not more than that of the control solution. 

 

(3) Flame Coloration Test 

Flame Coloration Test is a method to detect an element, by means of the property that the 

element changes the colorless flame of a Bunsen burner to its characteristic color. 

Procedure: 

The platinum wire used for Flame Coloration Test is about 0.8 mm in diameter, and the end 

part of it is straight. In the case of solid sample, make the sample into a gruel by adding a small 

quantity of hydrochloric acid, apply a little of the gruel to the 5 mm end of the platinum wire, and 

test by putting the end part in a colorless flame, keeping the platinum wire horizontal. In the case 

of a liquid sample, immerse the end of the platinum wire into the sample to about 5 mm in length, 

remove from the sample gently, and perform the test in the same manner as for the solid sample. 

The description, “Flame coloration persists”, in a monograph, indicates that the reaction persists 

for about 4 seconds. 

 

(4) Gas Chromatography 

Gas Chromatography is a method to develop a mixture injected into a column prepared with a 

suitable stationary phase by passing a gas (carrier gas) as a mobile phase through the column, in 

order to separate the mixture into its components, and to determine the components. This method 

can be applied to a gaseous or vaporizable sample, and is used for identification, purity test, and 

quantitative determination. 

In the case of using absorbed carriers with appropriate particle size as the stationary phase, is 

called gas-solid chromatography. In the case of using inert carrier with appropriate particle size 

coated with a liquid phase or the capillary whose inner wall is coated with a liquid phase, is called 

gas-liquid chromatography. 

Apparatus: 
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Basically, the apparatus required for the gas chromatographic procedure consists of a carrier 

gas-introducing port, a sample injection port, a column, a column oven, a detector and a recorder. 

Procedure: 

Unless otherwise specified, proceed by the following method. 

Fix the column, detector and the column temperature, and adjust the flow rate to the values 

described in the operating conditions specified in the individual monograph. 

Inject a volume of the sample solution or the standard solution specified in the individual 

monograph with the sample injector into the column system through the sample injection port. 

The separated components are detected by the detector, and recorded by the recorder as a 

chromatogram. 

A peak position of the components on the chromatogram is expressed in the retention time 

(time measured from the time of injection of a compound to be determined to the time of elution 

at the peak maximum), or the retention volume (the retention time × the flow rate of carrier gas). 

The retention time and the retention volume for a compound on a column have a characteristic 

value under fixed chromatographic conditions. The identification of the sample components can 

be determined by this method. In addition, assay is proceeded by using the peak area, the peak 

height and etc., of the components on the chromatogram. 

Assay is usually proceeded by any of the following methods. 

A. Internal standard method 

Prepare standard solutions containing a fixed amount of the internal standard and several 

graded amounts of the authentic specimen specified in the individual monograph. Based on the 

chromatogram obtained by injection of a fixed volume of individual standard solutions, 

calculate the ratio of peak area or peak height of the authentic specimen to that of the internal 

standard, and prepare a calibration curve by plotting these ratios on the ordinate against the 

amount of the authentic specimen or the ratio of the amount of the authentic specimen to that of 

the internal standard on the abscissa. 

Then, prepare a sample solution containing the internal standard in the same amount as in the 

standard solutions used for the preparation of the calibration curve according to the method 

specified in the individual monograph, perform the liquid chromatography under the same 

operating conditions as for the preparation of the calibration curve, calculate the ratio of the 

peak area or peak height of the objective compound to that of the internal standard, and read the 

amount of the compound from the calibration curve. 

In the internal standard method, choose a chemically stable compound as an internal standard 

which shows a retention time close to that of the compound to be assayed, and whose peak is 

well separated from all other peaks in the chromatogram. 

B. Absolute calibration curve method 



Provisional Translation from Japanese Original 

46 
 

Prepare standard solutions with several graded amounts of the authentic specimen, and inject 

accurately a fixed volume of these standard solutions. With the chromatogram obtained, prepare 

a calibration curve by plotting the peak areas or peak heights on the ordinate against the amount 

of the authentic specimen on the abscissa. Then, prepare a sample solution according to the 

method specified in the individual monograph, perform the liquid chromatography under the 

same conditions as for the preparation of the calibration curve, and read the amount of the 

compound from the calibration curve. In this method, all procedures must be carried out under a 

strictly constant condition. 

C. Peak area percentage method 

The peak area percentage method is a method to calculate the proportion of the components 

from the ratio of the peak area of each component to the sum of the peak areas of every peak 

recorded in the chromatogram. In order to obtain accurate results in evaluating the proportion of 

the components, it is necessary to correct the area of each component based on its relative 

response factor to the principal component. 

The peak area percentage method is usually proceeded by any of the following methods. Peak 

height measuring method 

A. Peak height measuring method  

Measure the distance between the maximum of the peak and the intersecting point of a 

perpendicular line from the maximum of the peak to a tangent linking the baselines on both 

sides of the peak. 

B. Peak area measuring method 

(a) Width at half-height method: Multiply the peak width at the half-height by the peak height. 

(b) Automatic integration method: Measure the peak area by using a digital integrator, etc. 

 

(5) Loss on Drying Test 

Loss on Drying Test is a method to measure the loss in mass of the sample, when dried under 

the conditions specified in each monograph. This method is applied to determine the amount of 

water, all or a part of water of crystallization, or volatile matter in the sample, which is removed 

during the drying. 

The description, for example, “not more than 1.0 % (1 g, 105 °C, 4 hours)” in a monograph, 

indicates that the loss in mass is not more than 10 mg per 1 g of the substance in the test in which 

about 1 g of the substance is weighed down to the degree of 0.1 mg and recorded its value, and 

dried at 105 °C for 4 hours, and ”not more than 0.5 % (1 g, in vacuum, phosphorus (V) oxide, 4 

hours)”, indicates that the loss in mass is not more than 5 mg per 1 g of the substance in the test in 
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which about 1 g of the substance is weighed down to the degree of 0.1 mg, transferred into a 

desiccator (phosphorus (V) oxide), and dried in vacuum for 4 hours. 

Procedure: 

Weigh a weighing bottle, that has been dried for 30 minutes according to the method specified 

in the monograph, down to the degree of 0.1 mg, and recorded the value. Take the sample within 

the range of ±10 % of the amount directed in the monograph, transfer into the weighing bottle, 

and, unless otherwise specified, spread the sample so that the layer is not thicker than 5 mm, then 

weigh it down to the degree of 0.1 mg, and record the value. Place the loaded bottle in a drying 

chamber, and dry under the conditions specified in the monograph. When the size of the sample is 

large, convert it to small particles having a size not larger than 2 mm in diameter by quick 

crushing, and use the crushed sample for the test. After drying, remove from the drying chamber, 

and reweigh down to the degree of 0.1 mg. When the sample is dried by heating, the temperature 

is within the range of ±2 °C of that directed in the monograph, and, after drying the bottle, the 

sample is allowed to cool in a desiccator (silica gel), weigh it down to the degree of 0.1 mg, and 

record the value. If the sample melts at a temperature lower than that specified in the monograph, 

expose the sample for 1 to 2 hours to a temperature between 5 °C and 10 °C below the melting 

temperature, dry under the conditions specified in the monograph. Use a desiccant specified in the 

monograph, and renew frequently. 

 

(6) Spectrophotometry 

Spectrophotometry is a method to measure the degree of absorption of light between the 

constant narrow wavelength ranges. When monochromatic light passes through a substance in the 

solution, the ratio of transmitted light intensity I to incident light intensity I0 is called 

transmittance t transmittance expressed in the percentage is called percent transmission T, and 

common logarithm of the reciprocal of transmittance is called absorbance A. 

t = I
I0

          T = I
I0

 × 100 = 100 t        A = log I0

I  = - log t = 2 - log T 

When a light beam passes through a substance in the solution, the absorbance by the sample 

differs depending on the wavelength of the light. So, an absorption spectrum is obtained by 

determining the absorbances of a light beam at various wavelengths and by graphically plotting 

the relation between absorbance and wavelength. From the absorption spectrum, it is possible to 

determine the wavelength of maximum absorption λmax and that of minimum absorption λmin.  

The absorption spectrum of a substance in the solution is characteristic, depending on its 

chemical structure. Therefore, it is possible to identify a substance, or determine its purity by 

determining the wavelengths of maximum absorption or minimum absorption, or by measuring 
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the ratio of absorbances at two specified wavelengths. For the purpose of assay, the absorbance by 

a sample solution with a certain concentration is measured at the wavelength of the maximum 

absorption. 

The absorbance A is proportional to the concentration c of a substance in the solution and the 

length l of the layer of the solution through which light passes. 

A = kcl 

The absorbance, calculated on the basis that l is 1 cm and c is 1 w/v%, is called specific 

absorbance E1cm
1% , and the absorbance, calculated on the basis that l is 1 cm and c is 1 mol/L, is 

called molar absorption coefficient ε. The molar absorbance coefficient at the maximum 

absorption is expressed as εmax.  

E1cm
1%  = 

A
c (%) × l         ε = 

A
c (mol) × l 

l: Length of the layer of the solution (cm) 

A: Absorbance value 

c (%): Concentration of the sample in the solution (w/v%) 

c (mol): Molar concentration of the sample in the solution (mol/L) 

Apparatus: 

A photoelectric spectrophotometer is used for the measurement of absorbance. As the light 

source, a tungsten lump for visible range and a hydrogen discharge lamp or a deuterium discharge 

lamp for ultraviolet range, is used. Unless otherwise specified, a cell with a path length of 1 cm, 

made of quartz for ultraviolet range and of quartz or glass for visible range, is used. 

Procedure: 

Adjust the wavelength dial to the directed wavelength, and adjust the dark current to zero, place 

the cell containing the sample solution in the light path, open the shutter, and adjust the 

absorbance to zero. For the control solution, unless otherwise specified, blank solvent is used. 

Then perform the measurement with the cell containing the sample solution, and read the 

absorbance at measuring wavelength. In the case of directing the measuring wavelength range, 

perform the measurement according to it. 

Special consideration is needed with the absorption of solvents in the ultraviolet range; use a 

solvent which does not disturb accurate measurement. The calibration of the wavelength and the 

absorbance dial is carried out as follows. 

The wavelength dial is usually calibrated by the use of the wavelength such as 239.95 nm, 

253.65 nm, 302.15 nm, 313.16 nm, 334.15 nm, 365.48 nm, 404.66 nm, 435.83 nm or 546.10 nm 

for a quartz mercury arc lamp or a glass mercury arc lamp, or 486.13 nm or 656.28 nm for a 

hydrogen discharge lamp, or 486.02 nm or 656.10 nm for a deuterium discharge lamp.  
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The absorbance dial is calibrated by the use of the solution which is prepared by dissolving 

potassium dichromate (standard reagent) in 0.005 mol/L sulfuric acid to make 0.006 v/w% 

potassium dichromate. E1cm
1%  of this solution is 125.2, 145.6, 48.9 and 107.0 for the wavelength 

of 235 nm (minimum), 257 nm (maximum), 313 nm (minimum) and 350 nm (maximum), 

respectively. 

 

(7) Congealing Point Determination 

Congealing point is a temperature which becomes constant when the procedure is run as 

follows.  

Apparatus: 

Use the apparatus illustrated in figure. 

A. Cylinder: It is made of glass, and painted with 

silicone oil on both sides of the wall to prevent 

clouding. 

B. Sample Container: A hard glass test tube, which 

is painted with silicone oil to prevent clouding, 

except at the region of the wall in contact with 

the sample.  

Insert it into cylinder A, and fix with cork 

stopper.  

C. A marked line 

D. Bath: It is made of glass. 

E. Stirring rod: It is made of glass, 3 mm in 

diameter, the lower end part of it is bent to make 

a loop, about 18 mm in diameter.  

F. Thermometer: No. 4 ~ No. 6. 

G. Thermometer: No.1 or No. 2. 

H. Auxiliary thermometer: Use the thermometer 

No.1, the mercury bulb is located in the center 

of between the top of the sample and the reading 

of thermometer F (congealing point).  

Bath Liquid: 

Heating liquid: Water, glycerin, tricresyl phosphate, vegetable oil, and sulfuric acid, etc., are 

available. 

Number unit : mm 
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If the sample is solid at room temperature, in addition to figure, provide a heating bath. The 

shape, the material, etc., are available.   

Cooling liquid: Use the followings according to the congealing point. 

Not less than 80 °C: Glycerin, tricresyl phosphate, vegetable oil, etc., are available. 

80 °C ~ 0 °C: Water or ice. 

0 °C ~ −10 °C: Crushed ice and sodium chloride, or methyl alcohol and dry ice. 

Procedure: 

A. In case of the solid sample at room temperature 

Place the dried sample in the clean and dried sample container B to adjust the level of the 

surface of the liquid to the marked line C when the sample is melting, and carefully heat to a 

temperature not higher than 20 °C above the expected congealing point. After melting the 

sample completely, remove it from the bath, insert the thermometer F, the auxiliary 

thermometer H and the stirring rod as shown in figure, fix with the cork, immerse in a cooling 

bath with cooling liquid at a temperature about 5 °C below the expected congealing point. 

Move vertically the stirring rod, after cooling the sample to about 5 °C above the expected 

congealing point, move vertically the stirrer at the rate of about 20 to 30 strokes per minute, and 

observe the thermometer readings at 30 second intervals.  

The temperature falls gradually at first, Discontinue stirring, when an appreciable amount of 

crystals has formed and the temperature is constant or has begun to rise. Observe the 

thermometer readings at 10 second intervals, read the maximum temperature (reading of F and 

H), that is constant for one minute after a rise of temperature. The constant point is calculated 

according to the following equation. 
T = t + 0.00016 (t - t') n 

T: Congealing point (°C) 

t: Reading of the thermometer (°C) 

t': Reading of the auxiliary thermometer (°C) 

n: Frequency of the outside the liquid of a thermometer mercury line (°C) 

B. In the case of the liquid sample at room temperature 

Place the dried sample in the clean and dried container B to adjust the level of the surface of 

the liquid to the marked line C. Insert the thermometer F, the auxiliary thermometer H and the 

stirring rod as shown in the figure, fix with the cork, immerse in a cooling bath with cooling 

liquid at a temperature about 5 °C to 10 °C below the expected congealing point. Proceed in the 

same manner as for the solid sample. 
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(8) Loss on Ignition Test 

Loss on Ignition Test is a method to measure the loss in mass when the sample is ignited under 

the conditions specified in each monograph. This method is usually applied to inorganic articles 

which lose a part of the components or impurities during ignition. The description, for example, 

“40.0 % ~ 52.0 % (1 g, 450 °C ~ 550 °C, 3 hours)” in a monographs, indicates that the loss in 

mass is 400 to 520 mg per g of the substance in the test in which about 1 g of the substance is 

weighed down to the degree of 1 mg and recorded the value, and ignited between 450 °C and 

550 °C for 3 hours. 

Procedure: 

Previously ignite a crucible or a dish of platinum, quartz or porcelain to constant mass, at the 

temperature directed in the monograph, weigh it to three decimal places and record the value after 

cooling. 

Take the sample within the range of ± 10 % of the amount directed in the monograph, transfer 

into the above ignited container, and weigh it to three decimal places and record the value. Ignite 

under the conditions directed in the monograph, and cool, reweigh down to the degree of 1 mg, 

and record the value. A desiccator (silica gel) is used for cooling. 

 

(9) Residue on Ignition Test 

The residue on Ignition Test is a method to measure the amount of residual substances not 

volatilized from the sample when the sample is ignited according to the procedure described 

below. This test is usually used for determining the content of inorganic impurities in an organic 

substance. In some cases, it is used for determining the amount of inorganic substances contained 

as the components in an organic substance, or impurities in an inorganic substance volatilized 

while hot. The description, for example, “not more than 0.1 % (1 g) ”, in the monograph, indicates 

that the mass of the residue is not more than 1 mg per 1 g of the substance in the test in which 

about 1 g of the substance is weighed down to the degree of 0.1 mg and recorded the value, and 

ignited by the procedure described below, and “after drying” indicates that the sample is tested 

after being dried under the conditions specified in the test for Loss on drying.  

Procedure: 

Ignite previously a crucible of platinum, quartz or porcelain between 450 °C and 550 °C until it 

becomes a constant mass. Cool the crucible, weigh down to the degree of 0.1 mg and record the 

value. 

Take the sample within the range of ± 10 % of the amount directed in the monograph, transfer 

into the above ignited container, and weigh to one decimal place and record the value. Moisten the 

sample with a small amount of sulfuric acid, then heat gently at a temperature as low as 
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practicable until the sample is thoroughly charred or evaporated. After cooling, moisten the 

residue with a small amount of sulfuric acid, heat gently until white fumes are no longer devolved, 

and ignite between 450 °C and 550 °C until the residue is completely incinerated. Cool, weigh 

down to the degree of 0.1 mg and record the value. A desiccator (silica gel) is used for cooling. In 

the case of the residue on ignition specified in the monograph is prescribed as not more than % or 

not more than mg, and the amount of residue obtained exceeds the above value, or in the case of 

the residue on ignition prescribed within a certain range, repeat the ignition until it becomes a 

constant mass.  

 

(10) Refractive Index Determination 

Refractive index of substance is the ratio of velocity of the light in vacuum to that of substance, 

and is equal to the ratio of sine of the angle of incidence of the light to the substance, to that of the 

angle of refraction. Generally, the refractive index is influenced by the wavelength of the light and 

the temperature.  

The refractive index is given in the value relative to the air, and the D line of the sodium 

spectrum is used for irradiation. When the measurement is carried out at t °C, this value is 

expressed as nD
t . 

Procedure 

For the measurement of refractive index, usually the Abbé refractometer is used at a 

temperature in the range of ± 0.2 °C of that directed in the monograph. 

 

(11) Atomic Absorption Spectrophotometry 

Atomic Absorption Spectrophotometry is a method to determine the amount (the concentration) 

of an element in a sample specimen being examined, by utilizing the phenomenon that atoms 

being in the ground state absorb the light of specific wavelength when the light passes through an 

atomic vapor layer. 

Apparatus: 

Usually, the apparatus consists of a light source, a sample atomizer, a spectroscope, a 

photometer and a recording system. Some are equipped with a background compensation system. 

As a light source, usually a hollow cathode lamp specified for each element is used and sometimes 

a discharge lamp is also used. There are two types of sample atomizer: the flame type and the 

flameless type (the electrothermal type, and the cold-vapor type). The flame-less type is classified 

into two subtypes, which differ in the reduction-vaporization method and the thermal-vaporization 

method. The flame type is composed of a burner and a gas-flow regulator, the electrothermal type 

is composed of an electric furnace and a power source, and the cold-vapor type is composed of a 
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mercury generator and an absorption cell. For a spectroscope, a grating for light diffraction or an 

interference filter can be used. A photometer is composed of the detector and the signal processing 

system. A recording system is composed of a display and a recording device. A background 

compensation system is employed for the correction of atmospheric effects on the measuring 

system. Several principles can be utilized for background compensation, using continuous 

spectrum sources, the Zeeman splitted spectrum, the nonresonance spectrum, or self-inversion 

phenomena. 

Procedure: 

Unless otherwise specified, proceed by any of the following methods.  

A. Frame type 

Fit the specific light source to the lamp housing and switch on the instrument. After lighting 

the lamp and selecting the analytical wavelength specified in the monograph, set an appropriate 

electric current and slit-width. Next, a mixture of a combustible gas and a supporting gas is 

ignited and the gas flow rate and/or pressure should be adjusted to optimum conditions. The 

zero adjustment of the detecting system must be done through nebulizing the blank solvent into 

the flame. After setting up the measuring system, the sample solution prepared by the specified 

procedure is introduced into the flame and the absorbance is measured.   

B. Frameless type (Electrothermal type) 

Fit the specific light source to the lamp housing and switch on the instrument. After lighting 

the lamp and selecting the analytical wavelength specified in the monograph, set an appropriate 

electric current and slit-width. Further, a suitable amount of the sample solution or standard 

solution as directed separately in the monograph is injected into the heated furnace with an 

appropriate inert gas, set an electric furnace to the appropriate temperature, electric current, and 

heating program, the sample is dried and ashed, and the absorbance is measured. 

C. Frameless type (Cold-vapor type) 

Fit the mercury lamp to the lamp housing and switch on the instrument. After lighting the 

lamp and selecting the analytical wavelength specified in the monograph, set an appropriate 

electric current and a slit-width. In the reduction-vaporization method, place the sample 

solution or standard solution into the closed vessel, reduce to the element by adding a proper 

reducing reagent, and vaporize. In the thermal-vaporization method, the sample specimen is 

heated and vaporized, measure the absorbance of the generated atomic mercury vapor. 

Usually, proceed by any of the following methods. In the determination, the possibility of 

interference for various reasons and the background effect must be considered and avoided if 

possible. 

A. Calibration curve method 
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Prepare standard solutions at more than 3 concentration levels, measure the specific 

absorption due to these standard solutions, and prepare the calibration curve of the atomic 

absorption against the concentration. Then measure the atomic absorption due to the sample 

specimen, in which the concentration of the element to be determined should be adjusted to be 

within the concentration range of the standard solutions, and determine the amount or the 

concentration of the element to be examined using the calibration curve.  

B. Standard addition method 

To equal volumes of more than 3 sample solutions, prepared as directed in the monograph, 

add a measured quantity of the standard solutions to produce a series of solutions containing 

increasing amounts of the element to be examined, and further add a solvent to make up a 

constant volume. Measure the atomic absorption for the respective solutions, and plot the 

obtained values on a graph with the added amount or the concentration on the abscissa and the 

absorbance on the ordinate. Extrapolate the linear plot obtained by linking the data points, and 

determine the amount or the concentration of the element to be examined from the distance 

between the origin and the point where the plot intersects with the abscissa. This method is 

available only when the calibration curve obtained by Method A. is confirmed to be linear and 

to pass through the origin. 

C. Internal Standard Method 

Prepare a series of standard solutions of the element to be determined, each containing a 

definite amount of the internal standard element directed in the monograph. For these standard 

solutions, measure the atomic absorption due to the standard element and the internal standard 

element separately at the respective wavelengths under the same operating conditions, and 

obtain the ratio of absorbance by the standard element to that by the internal standard element. 

Prepare a calibration curve for the element to be determined, with the amount or the 

concentration of the standard element on the abscissa and the above-mentioned ratio of the 

absorbance on the ordinate. Then prepare sample solutions, adding the same amount of the 

internal standard element as contained in the standard solutions. Measure the ratio of the 

absorbance due to the element to be determined to that due to the internal standard element 

under the same conditions as employed for preparing the calibration curve, and determine the 

amount or the concentration of the element being examined by using the calibration curve. 

Note: Reagents, test solutions, and gases used in this test should not interfere in any process of the 

measurement. 

 

(12)-(14) 

In preparation 
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(15) 1, 4-Dioxane Limit Test 

1,4-Dioxane Limit Test is a limit test of the quantity of 1,4-dioxane contained as impurities in 

the emulsifying agents. 

Apparatus: 

Use the apparatus illustrated in figure.   

 

A: Manometer 

B: Two-way stopcock 

C: Three-way stopcock 

D: Concentrator (quartz, measure exactly 0.9 mL or more of distillate, and put a mark in order 

to dilute to exactly 2.0 mL.)       

E: Round-bottomed flask  

F: Vacuum trap 

Procedure: 

Weigh 20 g of the sample to two decimal places, record the value, and place in a round-

bottomed flask E. In the case where the sample is in semisolid or waxy, heat on a water bath to 

effect a liquid, place in the round-bottomed flask E. In the case where the sample is in crystalline, 

add 1.5 mL of water, in the case where the sample is in semisolid or waxy, add 1.0 mL of water.  

If the water content of the sample is large, adjust the absolute quantity of water to 1.0 to 1.5 mL. 

Mix well the sample and water with a magnetic stirrer, immerse the flask E in an ice bath, and 

cool for about 1 minute. Then, wind ribbon heater in round a connecting tube between the flask E 

and the concentrator D, and carry out electrophoresis at about 10 to 15 V. Attach the flask E and 

the concentrator D to the distillation apparatus, and apply silicone grease for high vacuum to each 

Vaccum 
pump 

50 mL 
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joint. Immerse the vacuum trap F in the dewar flask filled with liquid nitrogen, close the cock B, 

then open the cock C and start operating the vacuum pump. Immerse the flask E in a dry ice-

methanol bath for about 10 minutes, when the degree of vacuum becomes not exceeding 0.007 

kPa, open the cock B for 20 seconds, then close again. Remove a dry ice-methanol bath, allow to 

stand for 1 minute under room temperature, and immerse for about 5 minutes in a water bath at 20 

to 25 °C. Increase the temperature up to 35 to 40 °C (most of the sample dissolves.), dissolve the 

sample completely with a magnetic stirrer, cool in an ice water for 2 minutes. Then, replace a 

water with a dry ice-methanol bath, immerse for about 10 minutes, freeze the contents, open the 

cock B for 20 seconds, and close again.  Remove a dry ice-methanol bath, immerse in a water 

bath, increase the temperature up to 45 to 50 °C, and stir until the sample completely dissolves. If 

the concentrates are recognized in the connecting tube between the flask E and the concentrator D, 

heat until the concentrates disappears by slowly raising the voltage of the ribbon heater. Immerse 

the concentrator D in the dewar flask filled with liquid nitrogen slowly and carefully not to 

damage while stirring the sample. After the beginning of distillation and generation of ice in the 

concentrator D, raise gradually the dewar flask to maintain the surface of liquid nitrogen slightly 

below the surface of the ice. When the water freezes up to the neck of the concentrator D, or when 

raising the surface of liquid nitrogen to the mark of 2.0 mL of the concentrator D, remove the 

dewar flask and melt ice under room temperature. After melting the ice, repeat warming and 

cooling continuously until the amount of distilled water becomes not less than 0.9 mL. Cool the 

concentrator D for 2 minutes again to freeze the contents, release by opening the cock C, stop 

operating the vacuum pump, and open the cock B. Remove the concentrator D, stopper, and melt 

the ice under room temperature. To the concentrator D add water to make exactly 2.0 mL, stir 

uniformly, and use this solution as the sample solution. Perform the test with the sample solution 

and standard solution for 1,4-dioxane limit test as directed under Gas Chromatography method 

according to the following conditions, and calculate the height of each peak. 

Operating Conditions: 

Detector: A hydrogen flame-ionization detector. 

Column: with a glass or a stainless steel column about 3 mm in inside diameter and about 2.0 m 

in length, packed with 149 to 177 µm porous acrylonitrile-divinylbenzene copolymer for gas 

chromatography, or equivalent. 

Column temperature: 140 to 150 °C in constant. 

Carrier gas and flow rate: Adjust the flow rate of nitrogen so that the retention time of dioxane 

is about 40 minutes. 

Preparation of standard solution for 1,4-dioxane limit test: 

Weigh 1.000 g (0.9995~1.0004 g) of dioxane, dissolve in water, place in a 100 mL volumetric 

flask, and add water to make exactly 100 mL. Measure 1 mL of this solution with a transfer pipet, 
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place in a 100 mL volumetric flask, and add water to make exactly 100 mL. Preserve in a cool 

place, and use within a week. 

 

(16) Heavy Metals Limit Test 

Heavy Metals Limit Test is a limit test of the quantity of heavy metals contained as impurities 

in samples. The heavy metals are the metallic inclusions that are darkened with sodium sulfide test 

solution in acidic solution, as their quantity is expressed in terms of the quantity of lead (Pb). 

In each monograph, the permissible limit for heavy metals (as Pb) is described in terms of 

mg/kg in parentheses. 

Procedure: 

Unless otherwise specified, sample solutions and control solutions are prepared as directed in 

the following.    

A. Method 1 

Place an amount of the sample, directed in the monograph, in a Nessler tube. Dissolve in 

water to make 40 mL. Add 2 mL of dilute acetic acid and water to make 50 mL, and designate 

it as the sample solution. 

The control solution is prepared by placing the volume of standard lead solution directed in 

the monograph, in a Nessler tube, and adding 2 mL of dilute acetic acid and water to make 50 

mL.  

B. Method 2 

Place an amount of the sample, directed in the monograph, in a quartz or porcelain crucible, 

cover loosely with a lid, and carbonize by gentle ignition. After cooling, add 2 mL of nitric acid 

and 5 drops of sulfuric acid, heat cautiously until white fumes are no longer evolved, and 

incinerate by ignition between 500 °C and 600 °C. Cool, add 2 mL of hydrochloric acid, 

evaporate to dryness on a water bath, moisten the residue with 3 drops of hydrochloric acid, add 

10 mL of hot water, and warm for 2 minutes. Then add 1 drop of phenolphthalein test solution, 

add ammonia test solution dropwise until the solution develops a pale red color, add 2 mL of 

dilute acetic acid, filter if necessary, and wash with 10 mL of water. Transfer the filtrate and 

washings to a Nessler tube, and add water to make 50 mL. Designate it as the sample solution. 

The control solution is prepared as follows: Evaporate a mixture of 2 mL of nitric acid, 5 

drops of sulfuric acid and 2 mL of hydrochloric acid on a water bath, further evaporate to 

dryness on a sand bath, and moisten the residue with 3 drops of hydrochloric acid. Hereinafter, 

proceed as directed in the sample solution, then add the volume of standard lead solution 

directed in the monograph and water to make 50 mL. 

C. Method 3 
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Place an amount of the sample, directed in the monograph, in a quartz or porcelain crucible, 

heat cautiously, gently at first, and then incinerate by ignition. After cooling, add 1 mL of aqua 

regia, evaporate to dryness on a water bath, moisten the residue with 3 drops of hydrochloric 

acid, add 10 mL of hot water, and warm for 2 minutes. Add 1 drop of phenolphthalein test 

solution, add ammonia test solution dropwise until the solution develops a pale red color, add 2 

mL of dilute acetic acid, filter if necessary, wash with 10 mL of water, transfer the filtrate and 

washings to a Nessler tube, and add water to make 50 mL. Designate it as the sample solution. 

The control solution is prepared as follows: Evaporate 1 mL of aqua regia to dryness on a 

water bath. Hereinafter, proceed as directed for the test solution, and add the volume of 

standard lead solution directed in the monograph and water to make 50 mL. 

Add 1 drop of sodium sulfide test solution to each of the sample solution and the control 

solution, mix thoroughly, and allow to stand for 5 minutes. Then compare the colors of both 

solutions by viewing the tubes downward or transversely against a white background. 

The sample solution has no more color than the control solution. 

 

(17) Water Determination (Karl Fischer Method) 

Water Determination is a method to determine water content in sample materials, utilizing the 

fact that water reacts with iodine and sulfur dioxide quantitatively in the presence of methanol and 

pyridine. The reaction proceeds in the manner shown in the following equation: 

H2O + I2 + SO2 + 3C5H5N = 2(C5H5N+H)I- + C5H5N·SO3 

C5H5N·SO3 + CH3OH = (C5H5N+H)O-SO2·OCH3 

Apparatus: 

Generally, the apparatus consists of two of automatic burette, a titration flask (250 mL), a 

stirrer, and equipment for amperometric titration at constant voltage or potentiometric titration at 

constant current. 

The Karl Fischer test solution for water determination is extremely hygroscopic, so the 

apparatus should be designed to be protected from atmospheric moisture. Desiccants such as silica 

gel or calcium chloride (for water determination) are used for moisture protection. 

Reagents and test solutions: 

Methanol for Karl Fischer: Add 5 g (4.5~5.4 g) of magnesium powder to 1,000 mL of methanol, 

attach a reflux condenser connected a water absorbing tube (calcium chloride for water 

determination), and heat, add 0.1 g (0.05~0.14 g) of mercury (II) chloride to enhance the 

reaction if necessary. After the evolution of gas is stopped, distill the methanol protecting if 

from moisture, and preserve protecting from moisture. The water content of methanol for Karl 

Fischer should be not more than 0.5 mg per 1 mL. 
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Pyridine for Karl Fischer: Add potassium hydroxide or barium oxide to pyridine, stopper tightly, 

and allow to stand for several days. Distill and preserve the purified and dried pyridine, 

protecting it from moisture. The water content of this pyridine should not be more than 1 mg 

per mL. 

Karl Fischer test solution: 

Preparation: Dissolve 63 g (62.5~63.4 g) of iodine in 100 mL of pyridine for Karl Fisher, cool the 

solution in ice bath, and pass dried sulfur dioxide gas through this solution until the mass 

increase of the solution reaches 32.3 g. Then make up to 500 mL by adding methanol for Karl 

Fisher, and allow to stand for more than 24 hours before use. Standardize before use since this 

solution changes over time, preserve in a cold place, protecting it from light and moisture. 

Standardization: According to the procedure described below, take 25 mL of methanol for Karl 

Fischer in a dried titration flask, and titrate the solvent with a Karl Fischer test solution to meke 

the inside of the flask anhydrous. Then, weigh about 50 mg of water to one decimal place, put 

in the titration flask within 30 seconds, and titrate the water dissolved in the solvent with a Karl 

Fischer test solution to the end point, under vigorous stirring. Calculate the water equivalence 

factor, f (mg/mL), corresponding to the amount of water (H2O) in mg per mL of the Karl 

Fischer test solution by using the following equation: 

f = 
Amount of water taken (H2O) (mg)

Volume of Karl Fisher test solution consumed for titration of water (H2O) (mL) 

Standard water-methanol solution: Preparation: Take 500 mL of methanol for Karl Fischer in a 

dried 1,000 mL volumetric flask, add 2.0 mL of water, and adjust with the methanol for Karl 

Fisher to make 1,000 mL. Standardization of standard water-methanol solution is proceeded by 

following standardization of Karl Fischer test solution. Preserve in a cold place, protecting it 

from light and moisture.  

Standardization: According to the procedure described below, take 25 mL of methanol for Karl 

Fischer in a dried titration flask, and titrate the water contaminated with Karl Fisher test 

solution to make the content of the flask anhydrous. Then, add 10 mL of Karl Fischer test 

solution with a transfer pipet to this solution in the flask, and titrate it with the prepared 

standard water-methanol solution to the end point. Calculate the water concentration in the 

standard water-methanol solution, f' (mg/mL), by using the following equation: 

f' = 
f × 10

Volume of the standard water-methanol solution consumed for the titration (mL) 

Procedure: 

As a rule, the titration of water with Karl Fischer test solution should be performed at the same 

temperature as that which the standardization was done, with protection from moisture. The 

apparatus is equipped with a variable resistor in the circuit, and this resistor is manipulated so as 
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to maintain a constant current (5~10 µA) between two platinum electrodes immersed in the 

solution to be titrated. During titration with Karl Fischer test solution, the needle of the 

microammeter in the circuit varies noticeably, but returns to the original value within several 

seconds. At the end of a titration, the changing of the needle of the microammeter (50~150 µA) 

and persists for longer than 30 seconds. When this electric state has been attained, it is designated 

as the end point of titration. In the case of back titration, the needle of the microammeter is out of 

scale during excessive presence of Karl Fischer test solution, and it returns rapidly to the original 

position when the titration system has reached the end point. Potentiometer with magic eye tube 

are available instead of microammeters. 

Unless otherwise specified, the titration of water with Karl Fischer test solution is performed by 

either one of the following methods. Usually, the end point of the titration can be observed more 

clearly in the back titration method, compared with the direct titration method. 

A. Direct titration 

Unless otherwise specified, proceed by the following method. 

Take 25 mL of methanol for Karl Fischer in a dried titration flask, and titrate the water 

contaminated with Karl Fischer test solution to make the content of the flask anhydrous. Weigh 

a quantity of sample specimen containing 10 to 50 mg of water to three significant digits, 

record the value, transfer it into the titration flask within 30 seconds, dissolve by stirring, and 

titrate the solution to be examined with Karl Fischer test solution to the end point while stirring 

vigorously. In the case of an insoluble sample specimen, powder the sample quickly, weigh, 

and transfer it into the titration vessel within 30 seconds. After stirring for 5 to 30 minutes, with 

protection from moisture, perform the titration under vigorous stirring. 

Water (H2O) % = Volume of Karl Fischer test solution consumed for titration (mL) × f
Amount of sample (mg)  × 100 

B. Reverse Titration 

Unless otherwise specified, proceed by the following method. 

Take 25 mL of methanol for Karl Fischer in a dried titration flask, and titrate the water 

contaminated with Karl Fischer test solution to make the content of the flask anhydrous. Weigh 

a quantity of sample specimen containing 10 to 50 mg of water to three significant digits, 

record the value, transfer it into the titration flask within 30 seconds, add an excessive and 

definite volume of Karl Fisher test solution, dissolve by stirring, and titrate the solution to be 

examined with standard water-methanol solution to the end point while stirring vigorously. In 

the case of an insoluble sample specimen, powder the sample quickly, weigh, and transfer it 

into the titration vessel within 30 seconds. After stirring for 5 to 30 minutes, with protection 

from moisture, perform the titration under vigorous stirring. 
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Water (H2O) % = 

[Volume of Karl Fisher test solution added (mL)] × f
-[Volume of the standard water-methanol solution consumed for titration (mL)] × f'

Amount of sample (mg)  × 100 

 

(18)-(19) 

In preparation 

 

(20) Infrared Spectrophotometry 

Infrared Spectrophotometry is a method of measurement of the extent, at various wave 

numbers, of absorption of infrared radiation when it passes through a layer of a substance. In the 

graphic representation of infrared spectra, the plot usually shows units of wave numbers as the 

abscissa and units of transmittance or absorbance as the ordinate. Since the wave number and the 

respective intensity of an absorption maximum depend on the chemical structure of a substance, 

this measurement can be used to identify or determine a substance. 

Apparatus: 

Double beam-type infrared spectrophotometers are available. 

Adjust the instruments according to the instruction manual of each individual instrument, 

proceed the measurement. A liner relation of the transmittance should be between 20 % and 80 % 

within 1 % in deviation, the repeatability of transmittance should be within ± 0.5 % by measuring 

twice repeatedly, and the reproducibility of wave number should be within ± 5 cm−1 at about 

3,000 cm−1, within ± 1 cm−1 at about 1,000 cm−1. Correct the wavenumber scale by using 

absorption band of 3,060 cm−1, 1,601 cm−1, 1,029 cm−1, and 907 cm−1 etc., of polystyrene films. 

Procedure: 

Prepare the specimen for the measurement according to one of the following procedures so that 

the transmittance of most of the absorption bands is in the range of 20 % to 80 %. Single crystals 

of sodium chloride, potassium bromide, thallium bromo-iodide etc. are available for the optical 

plate. 

A. Potassium bromide disk method 

Powder 1 to 2 mg of solid sample in an agate mortar, titrate rapidly 100 to 200 mg of 

potassium bromide for infrared spectrophotometry with precautions against moisture 

absorption, place in a suitable die (disk-forming container), press the mixture under reduced 

pressure not exceeding 0.67 kPa in a die with pressure applied to the die of 5,000 to 10,000 kg 

per cm2 for 5 to 8 minutes, and examine its absorption spectrum. 

B. Solution method 
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Place the sample solution prepared by the method directed in each monograph in a fixed cell 

for liquid, and usually measure the spectrum by placing the solvent used for preparing the 

sample solution in the reference beam. The thickness of the fixed cell is usually 0.1 mm or 0.5 

mm. 

C. Paste method 

Powder a solid specimen in an agate mortar, titrate the specimen with liquid paraffin to give 

a homogeneous paste, place the plate upon another optical plate with precautions against 

intrusion of air, bubbles in the film, and examine its absorption spectrum. 

D. Liquid film method 

Examine 1 to 2 drops of a liquid specimen as a thin film held between two optical plates. 

When the absorption intensity is not sufficient, place spacers of aluminum foil, etc., between 

the two optical plates to make a thicker liquid film. 

E. Film method 

Examine a thin film just as it is or a prepared thin film as directed in each monograph. 

F. Gas sampling method 

Put a sample gas in a gas cell previously evacuated under the pressure directed in the 

monograph, and examine its absorption spectrum. The path length of the gas cell is usually 5 to 

10 cm, but, if necessary, may exceed 1 m. 

G. ATR method 

Place a specimen in close contact with an attenuated total reflectance (ATR) prism, and 

examine its reflectance spectrum. 

 

(21) Optical Rotation Determination 

Optical rotation determination is a method to measure a degree of rotation of polarized plane by 

the polarimeter when a polarized light passes through the optically active substance or its solution 

The optical rotation αx
t  means optical rotation when it is measured at t °C by using specific 

monochromatic light x (expressed by wavelength of light or the specific beam name), 

dextrorotatory is expressed by placing plus sign (+), levorotatory is expressed by placing minus 

sign (−) before the figure of the angular rotation. 

Specific optical rotation [α]x
t  is calculated by the following equation.  

[α]x
t  = 

100α
lc  

t: The temperature (°C) of measurement 

x: The wavelength (nm) of the specific monochromatic light. (In the case of the D line, it is 

describe as D.) 
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α: The angle, in degrees, of rotation of the plane of the polarized light. 

l: The thickness of the layer of sample solution, i.e., the length of the polarimeter tube (mm). 

c: Sample concentration in g/mL. When an intact liquid sample is used for the direct 

measurement without dilution by an appropriate solvent, c equals to its density (g/mL). 

However, unless otherwise specified, the specific gravity may be used instead of the density. 

Procedure: 

Unless otherwise specified, the measurement is generally performed at 20 °C, using a 100 mm 

tube, and D line of sodium lump as the light source. 

 

(22) Crude Fat Determination 

In preparation 

 

(23) Crude Fiber Determination 

In preparation 

 

(24) Nitrogen Determination 

Nitrogen Determination is a method to determine the ammonia in an organic substance in which 

the nitrogen is converted into ammonium sulfate by decomposition of the organic substance with 

sulfuric acid.  

The description of, for example, "5.0~7.0 % (Kjeldahl Method)" in the monograph, indicate 

that the quantity of nitrogen is 50~70 mg per 1 g of this product when the test is performed in the 

following manner: weigh a quantity of the sample corresponding to about 20 to 30 mg of nitrogen 

to three significant digits, record the value, and determining nitrogen in the following Kjeldahl 

Method. 

Kjeldahl Method 

Apparatus: 

Use hard glass apparatus as illustrated in figure. It is thoroughly constructed of hard glass, and 

ground glass surfaces may be used for joints. All rubber parts used in the apparatus should be 

boiled for 10 to 30 minutes in 1 mol/L sodium hydroxide test solution and for 30 to 60 minutes in 

water, and finally after washed thoroughly with water before use. 
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A: Kjeldahl flask 

B: Glass tube 

C: Funnel for addition of alkali solution 

D and E: Rubber tubing with a clamp 

F: Spray trap 

G: Distilling tube 

H: Condenser tube 

J: Absorption flask 

Procedure: 

Unless otherwise specified, proceed by the following method. 

Weigh a quantity of the sample corresponding to 20 to 30 mg of nitrogen (N) to three 

significant digits, record the value, and place in the Kjeldahl flask A. Add 5 g (4.5~5.4 g) of 

potassium sulfate powder, 0.5 g (0.45~0.54 g) of copper (II) sulfate, and 20 mL of sulfuric acid. 

Incline the flask at about 45°, heat gently until effervescence ceases, raise the temperature to boil, 

the solution changes a blue and clear, and heat again for 1 to 2 hours. 

After cooling, add gradually sufficient water, cool the solution, and connect the flask to the 

distillation apparatus washed beforehand by passing steam through it. 
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To the absorption J add 20 mL of boric acid solution (1→25), 3 drops of bromocresol green-

methyl red test solution add sufficient water to immerse the lower end of the condenser tube H. 

Add 85 mL of sodium hydroxide solution (2→5) in small portions through the funnel C, rinse the 

funnel with a small quantity of water, close the clamp attached to the rubber tubing D, shake the 

Kjeldahl flask gently and mix the solution, then begin the distillation with steam, and continue 

until the distillate measures about 120 mL. Remove the absorption flask from the lower end of the 

condenser tube H, continue the distillation for a while, rinsing the end part of the condenser tube 

with a small quantity of water, and titrate the distillate with 0.05 mol/L sulfuric acid until the color 

of the solution changes from green through pale grayish blue to pale grayish red-purple. 

Perform a blank determination in the same manner, and make any necessary correction. 

1 mL of 0.05 mol/L Sulfuric acid = 1.401 mg of N 

Semimicro-Kjeldahl Method 

Apparatus: 

Use the apparatus illustrated in figure. It is thoroughly constructed of hard glass, and ground 

glass surfaces may be used for joints. All rubber parts used in the apparatus should be boiled for 

10 to 30 minutes in 1 mol/L sodium hydroxide test solution and for 30 to 60 minutes in water, and 

finally washed thoroughly with water before use.  

 
A: Kjeldahl flask 

Number unit : mm 
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B: Steam generator, containing water, to which 2 to 3 drops of sulfuric acid and fragments of 

boiling chips for preventing bumping have been added. 

C: Spray stap 

D: Water supply funnel 

E: Steam tube 

F: Funnel for addition of alkali solution to flask A 

G: Rubber tubing with a clamp  

H: A small hole having a diameter approximately equal to that of the delivery tube 

J: Condenser, the lower end of which is cut beveled. 

K: Absorption flask 

Procedure: 

Unless otherwise specified, proceed by the following method. 

Weigh or pipet a quantity of the sample corresponding to 2 to 3 mg of nitrogen (N: 14.01) to 

three significant digits, record the value, or measure with transfer pipet, and place in the Kjeldahl 

flask A. Separately, mix and powder 10 g (9.5~10.4 g) of potassium sulfate and 1 g (0.5~1.4 g) of 

copper sulfate, add 1 g (0.5~1.4 g) of this powder to the flask, wash down any adhering sample 

from the neck of the flask with a small quantity of water, further. Add 7 mL of sulfuric acid, 

allowing it to flow down the inside wall of the flask. 

Then, while shaking the flask, add cautiously 1 mL of strong hydrogen peroxide water drop by 

drop along the inside wall of the flask. Heat the flask until the solution changes through a blue and 

clear, and the inside of the flask is free from carboneceous material. If necessary, add a small 

quantity of strong hydrogen peroxide water after cooling, and heat again. After cooling, add 

cautiously 20 mL of water, cool the solution. 

Connect the flask to the distillation apparatus washed beforehand by passing steam through it. 

To the absorption flask add 15 mL of boric acid solution (1→25), 3 drops of bromocresol green-

methyl red test solution and add sufficient water to immerse the lower end of the condenser tube J. 

Add 30 mL of sodium hydroxide solution (2→5) through the funnel F, rinse cautiously the funnel 

with 10 mL of water, close the clamp attached to the rubber tubing G within 30 seconds, then 

begin the distillation with steam, and continue until the distillate measures 80 to 100 mL. Remove 

the absorption flask from the lower end of the condenser J, rinsing the end part with a small 

quantity of water, and titrate the distillate with 0.005 mol/L sulfuric acid until the color of the 

solution changes from green through pale grayish blue to pale greyish red-purple. 

Perform a blank determination in the same manner, and make any necessary correction. 

1 mL of 0.005 mol/L sulfuric acid = 0.1401 mg of N 
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(25) Qualitative Tests 

Qualitative Tests are applied to the identification of the sample and done generally with 

quantities 2 to 5 mL of the test solution. 

Zinc Salt: 

A. Neutral to alkaline solutions of zinc salts yield a whitish precipitation with ammonium 

sulfide test solution or sodium sulfide test solution. The separated precipitation does not 

dissolve in dilute acetic acid but dissolves upon subsequent addition of dilute hydrochloric 

acid. 

B. Solutions of zinc salts yield a white precipitation with potassium hexacyanoferrate (II) test 

solution. When dilute hydrochloric acid is added to a portion of the suspension, the 

precipitate does not dissolve. When 1 mol/L sodium hydroxide test solution is added to 

another portion, the precipitate dissolves. 

C. Acidic solutions of zinc salts with phosphoric acid yield a pale purple precipitation, when 1 

drop of copper (II) sulfate solution (1→1000) and 2 mL of mercury (II) ammonium 

thiocyanate test solution are added. 

Aluminum Salt: 

A. Solutions of aluminum salts, when treated with ammonium chlorine test solution and 

ammonia test solution, yield a gelatinous, white precipitate which does not dissolve in an 

excess of ammonia test solution. 

B. Solutions of aluminum salts, when treated with 1 mol/L sodium hydroxide test solution, 

yield a gelatinous, white precipitate which dissolves in an excess of the reagent. 

C. Solutions of aluminum salts, when treated with sodium sulfide test solution, yield a 

gelatinous, white precipitate which dissolves in an excess of the reagent. 

D. Add ammonia test solution to solutions of aluminum salts until with a gelatinous, white 

precipitate is produced. The color of the precipitate changes to red upon addition of 5 drops 

of alizarin red S test solution. 

Ammonium Salt: 

When heated with an excess of 1 mol/L sodium hydroxide test solution, ammonium salts 

evolve the odor of ammonia. This gas changes moistened red litmus paper into blue. 

Chloride: 

A. Solutions of chlorides evolves an odor of chlorine, when mixed with sulfuric acid and 

potassium permanganate, and heated. The gas evolved turns moistened potassium iodide 

starch paper blue. 

B. Solutions of chlorides yield a white precipitate with silver nitrate test solution. When dilute 

nitric acid is added to a portion of the separated precipitate, it does not dissolve. When an 

excess of ammonia test solution is added to another portion, the precipitate dissolves. 
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Potassium Salt: 

A. When the Flame Coloration Test is applied to potassium salts, a pale purple color develops. 

When it gives a yellow color, a red–purple color can be seen through cobalt glass. 

B. Neutral solutions of potassium salt yield a white crystalline precipitate with sodium 

hydrogen tartarate test solution. The formation of the precipitate is accelerated by rubbing the 

inside wall of test tube with a glass rod. The separated precipitate dissolves upon addition of 

any of ammonia test solution, 1 mol/L sodium hydroxide test solution or sodium carbonate 

test solution. 

C. Acidic solutions of potassium salts in acetic acid yield a yellow precipitate with sodium 

hexanitrocobaltate (III) test solution. 

D. Potassium salts do not evolve the odor of ammonia, when an excess of 1 mol/L sodium 

hydroxide test solution is added and warmed (discrimination from ammonium salts). 

Calcium Salt: 

A. When the Flame Coloration Test is applied to calcium salt, a yellow-red color develops. 

B. Solutions of calcium salts yield a white precipitate with ammonium carbonate test 

solution. 

C. Solutions of calcium salts yield a white precipitate with ammonium oxalate test solution. The 

separated precipitate does not dissolve in dilute acetic acid, but dissolves in dilute 

hydrochloric acid. 

D. Neutral solutions of calcium salts produces no precipitate, when mixed with 10 drops of 

potassium chromate test solution and heated (discrimination from strontium salts). 

Citrate: 

A. Solutions of citrate yield a white precipitate with potassium permanganate test solution when 

an excess of mercury (II) sulfate is added and boiled. The separated precipitate dissolves in 

sodium chloride test solution. 

B. Neutral solutions of citrates, when mixed with an equal volume of dilute sulfuric acid and 

two-thirds volume of potassium permanganate test solution, heated until the color of 

permanganate is discharged, and then treated dropwise with bromine test solution to one-

tenth of the total volume, yield a white precipitate. 

C. Neutral solutions of citrates, when boiled with an excess of calcium chloride test solution, 

yield a white crystalline precipitate. When 1 mol/L sodium hydroxide test solution is added 

to a portion of the separated precipitate, it does not dissolve. When dilute hydrochloric acid is 

added to another portion, the precipitate dissolves. 

Succinate: 

Solutions of succinate adjusted to pH 6 to 7 yield a brown precipitate when 1 mL of iron (III) 

chloride is added. 
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Acetate: 

A. When warmed with sulfuric acid (1→2), acetates evolves the odor of acetic acid. 

B. When an acetate is warmed with sulfuric acid and a small quantity of ethanol, the odor of 

ethyl acetate is evolved. 

C. Neutral solutions of acetate produces a red-brown color with iron (III) chloride test solution, 

and a red-brown precipitate when boiled. The precipitate dissolves and the color of the 

solution turns changes to yellow upon addition of hydrochloric acid. 

Tartrate: 

A. Neutral tartrate solutions yield a white precipitate with silver nitrate test solution. When 

nitric acid is added to a portion of the separated precipitate, it dissolves. When ammonia test 

solution is added to another portion and warmed, the precipitate dissolves and metallic silver 

is deposited gradually on the inside wall of the test tube, forming a mirror. 

B. Solutions of tartrates exhibit a red-purple to purple color, when 2 drops of acetic acid, 1 drop 

of iron (II) sulfate test solution, 2 to 3 drops of hydrogen peroxide test solution and an excess 

of 1 mol/L sodium hydroxide test solution are added. 

C. When a solution, prepared by mixing 2 to 3 drops of a solution of resorcinol (1→50) and 2 

to 3 drops of a solution of potassium bromide (1→10) with 5 mL of sulfuric acid, is added to 

2 to 3 drops of solutions of tartrates, and then heated for 5 to 10 minutes on a water bath, a 

deep blue color is produced. The solution exhibits a red color when poured to an excess of 

water after cooling. 

Nitrate: 

A. Solutions of nitrates, when mixed with an equal volume of sulfuric acid, the mixture is 

cooled, and iron (II) sulfate test solution is superimposed, a dark–brown ring is produced at 

the junction of the two liquids. 

B. Solutions of nitrates exhibits a blue color with diphenylamine test solution. 

C. When potassium permanganate test solution is added to acidic solutions of nitrate in sulfuric 

acid, the red–purple color of the reagent does not fade (discrimination from nitrite). 

Carbonate: 

A. Carbonates effervesce upon addition of dilute hydrochloric acid, generating a gas, which 

produces a white precipitate within 30 seconds, when passed into calcium hydroxide test 

solution (common with bicarbonate). 

B. Solutions of carbonates yield with magnesium sulfate test solution a white precipitate, which 

dissolves by addition of dilute acetic acid. 

C. Cold solutions of carbonates exhibits a red color with 1 drop of phenolphthalein test solution 

(discrimination from bicarbonates). 

Bicarbonate: 
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A. Bicarbonates effervesce upon addition of dilute hydrochloric acid, generating a gas, which 

produces a white precipitate within 30 seconds, when passed into calcium hydroxide test 

solution (common with carbonate). 

B. Solutions of bicarbonates produce no precipitate with magnesium sulfate test solution, but 

produce a white precipitate when boiled subsequently. 

C. Cold solutions of bicarbonates remain unchanged or exhibits only a slightly red color upon 

addition of 1 drop of phenolphthalein test solution (discrimination from carbonates). 

Ferrous Salt: 

A. Slightly acidic solutions of ferrous salt yield with pottasium hexacyanoferrate (III) test 

solution a blue precipitate, which does not dissolve in dilute hydrochloric acid subsequently 

added. 

B. Solutions of ferrous salts yield with 1 mol/L sodium hydroxide test solution a greenish gray, 

gelatinous precipitate, which changes to black with sodium sulfide test solution. The 

separated precipitate, dissolves in dilute hydrochloric acid. 

C. Neutral or slightly acidic solutions of ferrous salts exhibit an intense red color upon dropwise 

addition of o-phenanthroline in ethanol (1→50). 

Ferric Salt: 

A. Slightly acidic solutions of ferric salts yield with pottasium hexacyanoferrate (II) test 

solution a blue precipitate, which does not dissolve in dilute hydrochloric acid subsequently 

added. 

B. Solutions of ferric salts yield with 1 mol/L sodium hydroxide test solution a gelatinous, red-

brown precipitate, which changes to black upon addition of sodium sulfide test solution. The 

separated precipitate dissolves in dilute hydrochloric acid, yielding a white turbidity. 

C. Neutral or slightly acidic solutions of ferric salts exhibits red color upon dropwise addition 

of ammonium thiocyanate. When hydrochloric acid is added to this mixture, the color does 

not disappear, which disappears in mercury (II) chloride solution subsequently added. 

Cupric Salt: 

A. When a well-polished iron plate is immersed in acidic solution of cupric salts in 

hydrochloric acid, a red metallic film appears on its surface. 

B. Solutions of cupric salts produce a pale blue precipitate with a small quantity of ammonia 

test solution. The precipitate dissolves in an excess of the reagent, yielding a deep 

bluecolored solution. 

C. Solutions of cupric salts yield a red-brown precipitate with potassium hexacyanoferrate (II) 

test solution. When dilute nitric acid is added to a portion of the suspension, the precipitate 

does not dissolve. When ammonia test solution is added to another portion, the precipitate 

dissolves, yielding a deep bluecolored solution. 
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D. Solutions of cupric salts produce a black precipitate with sodium sulfide test solution. When 

dilute hydrochloric acid, dilute sulfuric acid or 1 mol/L sodium hydroxide test solution is 

added to a portion of the separated precipitate, it does not dissolve. When hot dilute nitric 

acid or potassium cyanide test solution is added to another portion, the precipitate dissolves.   

Sodium Salt: 

A. When the Flame Colorlation Test is applied to sodium salts, a yellow color develops. 

B. Concentrated, neutral or slightly alkaline solutions sodium salts yield a white, crystalline 

precipitate with potassium pyroantimonate test solution. The formation of the precipitate is 

accelerated by rubbing the inside wall of the test tube with a glass rod. 

Lactate: 

Acidic solutions of lactate in sulfuric acid, when heated with potassium permanganate test 

solution, evolve the odor of acetaldehyde. 

Aromatic amines, primary 

Acidic solutions of primary aromatic amines, when cooled in ice, mixes with 3 drops of 

sodium nitrite test solution under agitation, allow to stand for 2 minutes, mixed well with 1 mL 

of ammonium sulfamate test solution, allow to stand for 1 minute, and then mixed with 1 mL of 

N-(1-naphthyl)-N'-diethylethylenediamine oxalate test solution, exhibit red-purple color. 

Magnesium Salt: 

A. Solutions of magnesium salts with ammonium carbonate test solution yield a white 

precipitate, which dissolves in ammonium chloride test solution. A white, crystalline 

precipitate is reproduced by subsequent addition of sodium hydrogen phosphate test solution. 

B. Solutions of magnesium salts yield with 1 mol/L sodium hydroxide test solution a white, 

gelatinous precipitate. When excess 1 mol/L sodium hydroxide test solution is added to one 

portion of the suspension, the precipitate does not dissolve. When iodine test solution is 

added to another portion, the precipitate develops a dark–brown color. 

Manganese Salt: 

A. Solutions of manganese salt yield a white precipitate with ammonia test solution. When 

silver nitrate test solution is added to a portion of suspension, the precipitate changes to 

black. When another portion is allowed to stand, the upper part of the precipitate exhibits a 

brownish color. 

B. Acidic solutions of manganese salts in dilute nitric acidic exhibits a red–purple color with a 

small quantity of powdered bismuth sodium trioxide. 

Iodide: 

A. Solutions of iodides yield a yellow precipitate with silver nitrate test solution. When dilute 

nitric acid is added to one portion of the suspension, and strong ammonia water to another 

portion, the precipitates do not dissolve in either of these reagents. 
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B. Acidic solutions of iodides exhibit a yellow-brown color with 1 to 2 drops of sodium nitrite 

test solution and then yield a black-purple precipitate. The solutions exhibit a deep blue color 

with starch test solution subsequently added. 

Sulfate: 

A. Solutions of sulfates yield with barium chloride test solution a white precipitate, which does 

not dissolve upon addition of dilute nitric acid. 

B. Neutral solution of sulfates yield with lead (II) acetate test solution a white precipitate, 

which dissolves upon subsequent addition of ammonium acetate test solution. 

C. When an equal volume of dilute hydrochloric acid is added, solutions of sulfates yield no 

white turbidity (discrimination from thiosulfates), and do not evolve the odor of sulfur 

dioxide (discrimination from sulfites). 

Phosphate (Positive Phosphate): 

A. Neutral solutions of phosphates yield with silver nitrate test solution a yellow precipitate, 

which dissolves upon addition of dilute nitric acid or ammonia test solution. 

B. Acidic solutions in dilute nitric acid of phosphates yield a yellow precipitate with 

ammonium molybdate test solution on warming. The precipitate dissolves upon subsequent 

addition of 1 mol/L sodium hydroxide test solution or ammonia test solution. 

C. Neutral or ammonia-alkaline solutions of phosphates yield with magnesia test solution a 

white, crystalline precipitate, which dissolves upon subsequent addition of diluted 

hydrochloric acid. 

 

(26) Lead Limit Test 

Lead Limit Test is a limit test for lead contained in samples. 

A. Dithizone Method 

Reagents · Test solutions: 

Ammonium citrate solution: Dissolve 45 g (44.5~45.4 g) of ammonium citrate in water to 

make 100 mL. 

Sodium sulfite solution: Dissolve 15 g (14.5~15.4 g) of sodium sulfite in water to make 100 

mL.  Prepare before use.   

Potassium cyanide solution: Dissolve 10 g (9.5~10.4 g) of potassium cyanide in water to 

make 100 mL. 

Dilute potassium cyanide solution: To 10 mL of potassium cyanide solution add water to 

make 100 mL. Prepare before use. 

Dithizone-benzene solution: Dissolve 0.05 g (0.045~0.054 g) of triturated dithizone in 100 

mL of chloroform, transfer to a separator, and extract with 3 portions of 100 mL of strong 
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ammonia water (1→100). Combine the ammonia water extracts, and wash with 3 portions 

of 200 mL of benzene. To the water layer add dilute hydrochloric acid to make slightly 

acidic, extract 2 portions of 200 mL of benzene. Combine the benzene extracts, add 

benzene to make about 1,000 mL, and use this solution as the stock solution. Dilute the 

stock solution with benzene and prepare 10 times diluted solution, and use this solution as 

the sample solution. Determine the absorbance A of the sample solution at the wavelength 

of maximum absorption at about 620 nm around and in a layer of 10 mm in length, using 

benzene as the blank. Measure 20,000/(70.6 × A) mL of the stock solution, transfer to a 

1,000 mL volumetric flask, and add benzene to make exactly 1,000 mL. 1,000 mL of this 

solution contains 20 mg of dithizone (C13H12N4S). Prepare before use. 

Lead standard solution for dithizone: Measure 10 mL of lead standard solution with transfer 

pipet, transfer to a 100 mL of volumetric flask, add nitric acid (1→100) to make exactly 

100 mL. 1 mL of this solution contains 0.001 mg of lead (Pb). Prepare before use. 

Procedure: 

Measure the amount specified in individual monograph of the sample solution and the 

blank solution obtained in the same manner as for the sample solution, add 2 mL of 

ammonium citrate solution and 2 drops of methyl red test solution, add strong ammonia 

water dropwise until the solution exhibits a yellow color, and add water to make 100 mL. To 

this solution add 10 mL of potassium cyanide solution and 10 mL of sodium sulfite solution, 

shake well, and heat the mixture on a water bath for 10 to 15 minutes. Cool, add 1.5 mL of 

strong ammonia water, transfer to a separator, add 10 mL of dithizone-benzene solution with 

transfer pipet, shake vigorously for 1 minute, and remove the water layer. Add 40 mL of 

dilute potassium cyanide solution, shake vigorously for 30 seconds, allow to stand, and 

separate the benzene layer, and determine the absorbance AT and AB of this solution at the 

wavelengths of maximum absorption at about 525 nm in a layer of 10 mm in length, using 

benzene as the blank. Determine the absorbance AS and A0 of 10 mL of lead standard 

solution for dithizone and 10 mL of water in the same manner as for the sample solution. 

Amount ( μg g⁄ ) of lead (Pb) =  

10 ×  
AT - AB

AS - A0
 × 

Total volume of the sample solution (mL)
Volume of the sample solution taken (mL)  × 

1
Mass of the sample (g) 

Note: Reagent and test solutions used in the test should contain little or no lead. Use the glassware 

which has been washed well with hydrochloric acid (1→2) and then with water. 

B. Atomic Absorption Spectrophotometry 

Procedure: 

(a) Method 1 

Preparation of sample solutions and standard solutions:  
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Unless otherwise specified, sample solutions are prepared as follows. 

Place the amount of sample specified in the monograph in a crucible of platinum or quartz, 

moisten with a small amount of sulfuric acid, then heat gently at a temperature as low as 

practicable until the sample is almost incinerated, cool, add 1 mL of sulfuric acid, and heat 

gently and ignite at 450 °C to 550 °C until the sample is completely incinerated. Dissolve the 

residue in a small quantity of nitric acid (1→150), transfer to a 10 mL volumetric flask, and 

add nitric acid (1→150) to make exactly 10 mL, then use this solution as the sample solution. 

Unless otherwise specified, measure 1.0 mL of lead standard solution with transfer pipet, 

transfer to a 10 mL volumetric flask, add nitric acid (1→150) to make exactly 10 mL, then 

use as the standard solution. 

Test: 

Unless otherwise specified, determine the absorbance of standard solutions and sample 

solutions according to Atomic Absorption Spectrophotometry (frame type) under the 

following conditions: the absorbance of the sample solution should be not more than that of 

the standard solution. 

Operating Conditions: 

Lamp: Lead hollow-cathode lamp 

Wavelength: 283.3 nm 

Supporting gas: Air 

Combustible gas: Acetylene 

(b) Method 2 

Preparation of sample solutions: 

Unless otherwise specified, sample solutions are prepared as follows. 

Weigh the amount of sample specified in the monograph, place in a 

polytetrafluoroethylene digestion vessel, dissolve the sample in 0.5 mL of nitric acid, close it 

hermetically, and heat at 150 °C for 5 hours. Cool, transfer to a 5 mL volumetric flask, and 

add water to make exactly 5 mL, use this solution as the sample solution. 

Test: 

Unless otherwise specified, proceed as follows. 

Prepare not less than 3 sample solutions, proceed the test according to standard addition 

method of Atomic Absorption Spectrophotometry (Frameless type (Electrothermal type)) 

under the following conditions. The standard solution is prepared by adding water to an 

appropriate amount of lead standard solution measured with transfer pipet. To the solution 

for measurement add an equal volume of paradium (II) nitrate test solution, mix well. 

Measure 10 mL of nitric acid with transfer pipet, transfer to a 100 mL volumetric flask, add 
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water to make exactly 100 mL, and perform a blank determination using this solution, make 

any necessary correction. 

Operating Conditions: 

Lamp: Lead hollow-cathode lamp 

Wavelength: 283.3 nm 

Drying temperature: 110 °C 

Incineration temperature: 600 °C 

Temperature of sample atomizer: 2,100 °C 

 

(27)-(28) 

In preparation 

 

(29) pH Determination 

In preparation 

 

(30) Determination of Specific Gravity 

The specific gravity means the ratio of the mass of a sample specimen to that of an equal 

volume of standard substance. 

The specific gravity, d tt', means the ratio of the mass of the sample specimen at t' °C to that of 
an equal volume of water (H2O) at t °C. Unless otherwise specified, the measurement is to be 

performed by Method 1 and method 2. When the specified value is accompanied with the term 

"about" in the monograph, Method 3 is available. 

Procedure: 

A. Method 1: Measurement method by using specific gravity bottle 

A pycnometer is a glass vessel with a capacity of usually 10 mL to 100 mL, having a ground-

glass stopper fitted with a thermometer, and a side inlet-tube with a marked line and a ground-

glass cap. Weigh a pycnometer, previously cleaned and dried, to determine its mass W. Remove 

the stopper and the cap. Fill the pycnometer with the sample solution, keeping them at a slightly 

lower temperature by 1 to 3 °C than the specified temperature t' °C, and stopper them, taking 

care not to leave bubbles. Raise the temperature gradually, and when the thermometer shows 

the specified temperature, remove the portion of the sample solution above the marked line 

through the side tube, cap the side tube, and wipe the outside surface thoroughly. Measure the 

mass W1 of the pycnometer filled with the sample solution. Perform the same procedure, using 

the same pycnometer containing water, and not the mass W2 at the specified temperature t °C. 
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d t
t' = 

W1 - W
W2 - W 

B. Method 2: Measurement using a Sprengel-Ostwald pycnometer 

Sprengel-Ostwald pycnometer is a glass vessel with a capacity of usually 1 mL to 10 mL. As 

shown in figure, both ends are thick-walled fine tubes (inside diameter: 1–1.5 mm, outer 

diameter: 3–4 mm), one of which, tube A, has a line C marked on it. Determine the mass of a 

pycnometer, W, previously clean and dried, by hanging it on the arm of a chemical balance 

with a platinum or aluminum wire D. Immerse the fine tube B in the sample solution, which is 

at a lower temperature by 3to 5 °C than the specified temperature t' °C. Attach rubber tubing or 

a ground-glass tube to the end of A, and suck up the sample solution until the meniscus is above 

the marked line C, taking care to prevent bubble formation. Immerse the pycnometer in a water 

bath kept at the specified temperature t' °C for about 15 minutes, and then, by attaching a piece 

of filter paper to the end of B, adjust the level of the sample solution to the marked line C. Take 

the pycnometer out of the water bath, wipe thoroughly the outside surface and determine the 

mass W1. By use of the same pycnometer, perform the same procedure for the standard solution 

of water. Weigh the pycnometer containing water at the specified temperature t °C, and note the 

mass W2. Calculate the specific gravity d , according to the equation described in method 1. 

 

 

C. Method 3: Measurement using a hydrometer 

Clean a hydrometer with ethanol or diethyl ether. Stir the sample well with a glass rod, and 

float the hydrometer in the well. When the temperature is adjusted to the specified temperature 



Provisional Translation from Japanese Original 

77 
 

t' °C and the hydrometer comes to a standstill, read the specific gravity dt
t' at the upper brim of 

the meniscus. If specific instructions for reading the meniscus are supplied with the hydrometer, 

the reading must be in accordance with the instructions. 

 

(31) Arsenic Limit Test 

Arsenic Limit Test is a limit test for arsenic contained in samples. The limit is expressed in 

terms of arsenic trioxide (As2O3). 

In each monograph, the permissible limit for arsenic trioxide (as As2O3) is described in terms of 

mg/kg in the parentheses. 

Apparatus A: 

Use the apparatus illustrated in Fig. 1. 

 
Fig. 1 

A: Generating bottle (capacity up to shoulder: approximately 70 mL)  

B: Exit tube 

C: Glass Tube (inside diameter: 5.6 mm, the tip of the part to be inserted in the absorber tube D 

is drawn out to 1 mm in diameter) 

(Inner 
diameter) 

(Inner 
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D: Absorber tube (inside diameter: 10 mm) 

E: Small perforation 

F: Glass wool (about 0.2 g) 

G: Mark of 5 mL 

H and J: Rubber stoppers 

L: Mark of 40 mL 

Place glass wool F in the exit tube B up to about 30 mm in height, moisten the glass wool 

uniformly with a mixture of an equal volume of lead (II) acetate test and water, and apply 

gentle suction to the lower end to remove the excess of the mixture. Insert the tube vertically 

into the center of the rubber stopper H, and attach the tube to the generator bottle A so that the 

small perforation E in the lower end of B extends slightly below. At the upper end of B, attach 

the rubber stopper J to hold the tube C vertically. Make the lower end to the exit tube of C level 

with that of the rubber stopper J. 

Apparatus B: 

Use the apparatus illustrated in Fig. 2. 



Provisional Translation from Japanese Original 

79 
 

 
Fig. 2 

 

A: Generating bottle (capacity up to shoulder: approximately 70 mL) 

B: Exit tube 

C and D: Brown glass tube (inside diameter: 5.5 mm, joint each ground-glass connection part at 

18 mm in outside diameter) 

E: Small perforation 

F: Glass wool (about 0.2 g) 

G: Mercury (II) bromide paper (18 mm × 18 mm) 

H and J: Rubber stoppers 

K: Clip 

L: Mark of 40 mL 

Number unit : mm 

(Inner 
diameter) 

(Inner 
diameter) 
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Place glass wool F in the exit tube B up to about 30 mm in height, moisten the glass wool 

uniformly with a mixture of an equal volume of lead (II) acetate test solution and water, and apply 

gentle suction to the lower end to remove the excess of the mixture. Insert the tube vertically into 

the center of the rubber stopper H, and attach the tube to the generator bottle A so that the small 

perforation E in the lower end of B extends slightly below. At the upper end of B, attach the 

rubber stopper J to hold the tube C vertically. Make the lower end to the exit tube of C level with 

that of the rubber stopper J. Place mercury (II) bromide paper G between the fitting surface of C 

and D before use, fix C and D with the clip K. 

Procedure: 

Preparation of the test solution, unless otherwise specified, is proceeded as directed in the 

following. 

A. Method 1 

Weigh the amount of the sample directed in the monograph, add 5 mL of water, dissolve by 

warming if necessary, and designate this solution as the test solution. 

B. Method 2 

Weigh the amount of the sample directed in the monograph, add 5 mL of water, and add 1 

mL of sulfuric acid except in the cases that the samples are inorganic acid. Add 10 mL of 

sulfurous acid solution, transfer to a small beaker, and evaporate the mixture on a water bath 

until it is free from sulfurous acid and is reduced to about 2 mL in volume. Dilute with water to 

make 5 mL, and designate it as the test solution. 

C. Method 3 

Weigh the amount of the sample directed in the monograph, and place it in a crucible of 

platinum, quartz or porcelain. Add 10 mL of a solution of magnesium nitrate hexahydrate in 

ethanol (1→50), ignite the ethanol, and heat gradually to incinerate. If carbonized material still 

remains by this procedure, moisten with a small quantity of nitric acid, and ignite again to 

incinerate. After cooling, add 3 mL of hydrochloric acid, heat on a water bath to dissolve the 

residue, and designate it as the test solution. 

The tests for the test solution, unless otherwise specified, is proceeded as directed in following.  

A. Methods using an apparatus A 

Place the test solution in the generator bottle A, and if necessary, wash down the solution in 

the bottle with a small quantity of water. Add one drop of bromophenol blue test solution, and 

after neutralizing with ammonia test solution, strong ammonia solution, or dilute hydrochloric 

acid, add 5 mL of hydrochloric acid (1→2) and 5 mL of potassium iodide test solution, and 

allow to stand for 2 to 3 minutes. Add 5 mL of acidic tin (II) chloride test solution and allow to 

stand for 10 minutes at room temperature. Then add water to make 40 mL, add 2 g (1.5~2.4 g) 

of arsenic-free zinc, and connect the rubber stopper H fitted with B and C with the generator 
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bottle A within 30 seconds. Transfer 5 mL of the absorbing solution for hydrogen arsenic to the 

absorber tube D, insert the tip of C to the bottom of the absorber tube D, then immerse the 

generator bottle A up to shoulder in water maintained at 25 °C, and allow to stand for 1 hour. 

Disconnect the absorber tube, add pyridine to make 5 mL, if necessary, and observe the color of 

the absorption solution: the color produced is not more intense than the standard color. Carry 

out the preparation of the standard color at the same time. 

B. Methods using an apparatus B 

Place the solution in the generator bottle A, and if necessary, wash down the solution in the 

bottle with a small quantity of water. Add one drop of methyl orange test solution, and after 

neutralizing with ammonia test solution, strong ammonia solution or dilute hydrochloric acid, 

add 5 mL of hydrochloric acid (1→2) and 5 mL of potassium iodide test solution, and allow to 

stand for 2 to 3 minutes. Add 5 mL of acidic tin (II) chloride test solution and allow to stand for 

10 minutes at room temperature. Then add water to make 40 mL, add 2 g (1.5~2.4 g) of arsenic-

free zinc, and connect the rubber stopper H fitted with B, C, D and G with the generator bottle 

A within 30 seconds. Immerse the generator bottle A up to shoulder in water maintained at 

25 °C, allow to stand for 1 hour, and observe the color of the mercury (II) bromide paper: the 

color produced is not more intense than the standard color. Carry out the preparation of the 

standard color at the same time. 

Preparation of standard color: 

Unless otherwise specified, preparation of standard color is proceeded as directed in the 

following. 

Measure accurately 2 mL of standard arsenic solution in the generator bottle A. Add 5 mL of 

hydrochloric acid (1→2) and 5 mL of potassium iodide test solution, and allow to stand for 2 to 3 

minutes. Add 5 mL of acidic tin (II) chloride test solution, allow to stand at room temperature for 

10 minutes, and then proceed as directed above. The color produced corresponds to 0.002 mg of 

arsenic trioxide (As2O3) and used as the standard. 

Preparation of standard solutions: 

Unless otherwise specified, preparation of standard solutions is proceeded as directed in the 

following. 

Standard arsenic stock solution: Weigh 100 mg (99.5~100.4 mg) of finely powdered arsenic 

trioxide dried at 105 °C for 4 hours, and add 5 mL of sodium hydroxide solution (1→5) to 

dissolve. Add dilute sulfuric acid to neutralize, transfer to a 1,000 mL of volumetric flask, add 

further 10 mL of dilute sulfuric acid, and add freshly boiled and cooled water to make exactly 

1,000 mL. 

Standard arsenic solution: Measure 10 mL of standard arsenic stock solution with transfer pipet, 

transfer to a 1,000 mL volumetric flask, add 10 mL of dilute sulfuric acid, and add freshly 
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boiled and cooled water to make exactly 1,000 mL. Each mL of this solution contains 0.001 mg 

of arsenic trioxide (As2O3). Prepare standard arsenic solution just before use, and preserve in a 

glass-stoppered bottle. 

Note: Apparatus, reagents and test solutions used in the test should contain little or no arsenic. If 

necessary, perform a blank determination. 

 

(32) Vitamin A Assay 

Vitamin A assay is a method to determine vitamin A in crude material for preparation of 

vitamin A oil, that of vitamin A powder and other vitamin A in feed additives using the 

ultraviolet-visible spectrophotometry. When any substance that would interfere with assay, it is 

necessary to perform appropriate pretreatments. One Vitamin A Unit (equal to 1 vitamin A I.U.) is 

equivalent to 0.3 μg of vitamin A (all-trans vitamin A alcohol). 

Reagents: 

Isopropanol: Determine the absorbances (10 mm), using water as the control solution: not more 

than 0.05 at 300 nm, and not more than 0.01 at 320 to 350 nm. If necessary, purify by 

distillation. 

Diethyl ether: Distill before use, and remove 10 % each of the first and last. 

Procedure: 

All proceeded should be carried out quickly and care should be taken as far as possible to avoid 

exposure to air and other oxidants by using light-resistant containers. Unless otherwise specified 

in the monographs, apply Method 1, but if the assay conditions required for Method 1 are not 

suitable, apply method 2. 

A. Method 1 

Weigh about 0.5 g of the sample to three decimal placces, record the result, dissolve in 

isopropanol, transfer to a 250 mL volumetric flask, and add isopropanol to make exactly 250 

mL. Dilute exactly this solution with isopropanol so that the absorbances becomes about 0.5 at 

326 nm (10 mm), and use this solution as the sample solution. Determine the absorption 

spectrum to obtain the wavelength of the maximum absorption and the absorbances at 300 nm, 

310 nm, 320 nm, 326 nm, 330 nm, 340 nm and 350 nm (10 mm). When the maximum 

absorption lies between 325 nm and 328 nm, and the ratios of each absorbance to the 

absorbance at 326 nm are within the range of ±0.030 of the values of the table, the potency of 

vitamin A in units per g of the sample is calculated from the following equation. 

d t
t' = 

W1 - W
W2 - W 

Units of Vitamin A  in 1 g = E1cm
1%  (326 nm) × 1,900 
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E1cm
1%  (326 nm) = 

A
W  × V

100 

V: Total volume (mL) of the sample solution 

W: Amount (g) of sample in V mL of the sample solution 

Perform the following identification to confirm retinol palmitate and retinol acetate. 

Weigh the amount containing 15,000 units of vitamin A in the sample, reference standard of 

retinol acetate for thin-layer chromatography and reference standard of retinol palmitate for 

thin-layer chromatography, dissolve in 5 mL of petroleum ether respectively, and use these 

solution as the sample solution and standard solutions. Perform the test according to thin-layer 

chromatography. Spot 5 μL each of the sample solution and standard solution on a plate 

prepared with silica gel for thin-layer chromatography. Develop the plate with benzene to a 

distance of about 10 cm, and air-dry the plate. Spray antimony (III) chloride test solution to this 

plate, and read and compare the corresponding position of the major spot developing blue 

obtained from the sample and reference standard. 

Determine the absorbances by applying Method 1, however, when the wavelength of 

maximum absorption does not lie between 325 nm to 328 nm, or when the absorbance ratio is 

not within the range of ±0.030 of the values in table, apply Method 2. 

 

Table 

λ (nm) Retinol Acetate Palmitic Acid Retinol 

300 

310 

320 

326 

330 

340 

350 

0.578 

0.815 

0.948 

1.000 

0.972 

0.786 

0.523 

0.590 

0.825 

0.950 

1.000 

0.981 

0.795 

0.527 

 

B. Method 2 

Unless otherwise specified, weigh a sample containing not less than 500 Units of vitamin A, 

and not more than 1 g of fat, to three significant digits, record the value, transfer to a flask, and 

add 30 mL of aldehyde-free ethanol and 1 mL of a solution of pyrogallol in ethanol (1→10). 

Then, add 3 mL of a solution of potassium hydroxide (9→10), attach a reflux condenser, and 

heat on a water bath for 30 minutes to saponify. Cool quickly to ordinary temperature, add 30 

mL of water, transfer to a separator A, wash the flask with 10 mL of water and then 40 mL of 

diethyl ether, transfer the washings to the separator A, shake well, and allow to stand. Transfer 
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the water layer so obtained to a separator B, wash the flask with 30 mL of diethyl ether, add the 

washing to the separator B, and extract by shaking. Transfer the water layer to a flask, add the 

diethyl ether layer to the separator A, transfer the water layer in the flask to the separator B, add 

30 mL of diethyl ether, and extract by shaking. Transfer the diethyl ether layer so obtained to 

the separator A, add 10 mL of water, allow the separator A to stand after gentle turning 

upsidedown 2 or 3 times, and remove the water layer. Wash the content of the separator A with 

three 50 mL portions of water with increasingly vigorous shaking as the washing proceeds. 

Further wash with 50 mL portions of water until the washing no longer shows a pink color with 

phenolphthalein test solution, and allow to stand for 10 minutes. Remove remaining water as far 

as possible, transfer the diethyl ether to an Erlenmeyer flask, wash the separator with two 10 

mL portions of diethyl ether, add 5 g (4.5~5.4 g) of anhydrous sodium sulfate to the flask, mix 

by shaking, and transfer the diethyl ether to a round-bottomed flask by decantation. Wash the 

remaining sodium sulfate in the flask with two or more 10 mL portions of diethyl ether, and 

transfer the washings to the flask. Evaporate the diethyl ether in a water bath at 45 °C while 

swirling the flask, using an aspirator, to about 1 mL, add isopropanol within 30 seconds to 

make a solution exactly containing 6 to 10 vitamin A Units per mL, and designate the solution 

as the sample solution. Determine the absorbances, A1, A2, and A3 at 310 nm, 325 nm and 334 

nm respectively (10 mm). 

Units of vitamin A in 1 g of the sample = E1cm
1%  (325 nm) × 1,830 

E1cm
1%  (325 nm) = 

A2

W  × 
V

100  × f 

f = 6.815 - 2.555 × 
A1

A  - 4.260 × 
A3

A2
 

f: Correction Factor 

V: Total volume (mL) of the sample solution 

W: Amount (g) of sample in V mL of the sample solution 

 

(33) Vitamin D Assay 

Vitamin D assay is a method to determine vitamin D in crude material for preparation of 

vitamin D3 oil, that of vitamin D powder and other vitamin D in feed additives using gas 

chromatography. This assay is applied when the mass ratio of vitamin E (dl-α-tocopherol acetate) 

to vitamin D is not more than 2,500. Regarding vitamin D powder preparation, weigh an amount 

containing 8,000 vitamin D I. U. to three significant digits, record the value, add 20 mL of sodium 

ascorbate solution (1→20), attach a condenser, make this solution slimy or milky in a water bath, 

perform the test using this solution as the sample. In the case where sterols are mixed together, 
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perform the removing-sterin treatment with siliceous earth-digitonin column. Evaporate the 50 mL 

of benzene layer which is obtained by saponification and extraction of the sample under a reduced 

pressure, add 3 mL of n-hexane to the residue to dissolve. Transfer this solution into a siliceous 

earth-digitonin column, add further n-hexane, downflow at a flow rate of 0.5 mL/min, and collect 

about 30 mL of the eluate. Evaporate the solvent of this eluate, to the residue add 1.0 mL of 

acetone with transfer pipet to dissolve, perform the following tests by using this solution as the 

sample solution for thin layer chromatography below. 

One vitamin D I. U. is equivalent to 0.025 µg of vitamin D3. 

Reagents · Test solution: 

Aldehyde-free ethanol: To 1 L of ethanol [Special class] add 5 mL of 50 % potassium hydroxide 

solution and 5 g (4.5~5.4 g) of zinc powder, reflux for about 2 hours, distill, and collect the 

distillate discarding both the first and the last 10 %. 

n-Hexane [Special class]: Determine the absorbances using water as the control solution (10 mm), 

use not more than E1cm
1%  = 0.3 at a wavelength of 240 nm to 250 nm. 

Benzene: Distill benzene [Special class] before use, and collect the distillate discarding both the 

first and the last 10 %. 

Acetone: Add potassium permanganate to acetone [Special class] in small portions, and shake. 

When the mixture keeps its purple color after standing for 2 to 3 days, distill, and dehydrate 

with freshly ignited anhydrous potassium carbonate. Distil by using a fractionating column 

under protection from moisture, and collect the fraction distilling at 56 °C. 

Silica gel: For thin-layer chromatography (with fluorescent indicator) 

Stigmasterol acetate: Dissolve 0.54 g (0.535~0.544 g) of stigmasterol [Special class] in 4.8 mL of 

pyridine, add 1.2 mL of glacial acetic acid, warm in a water bath at 60 to 70 °C for 1 hour, and 

allow to stand overnight at room temperature. Pour this mixture into water, filter to obtain the 

precipitate, wash this precipitate with water, recrystallize with ethanol (melting point: 

143~145 °C).  

Use the reagents, except the above reagents, that meet the corresponding requirements of special 

class of the Japan Industrial Standards (JIS). 

Reference Standards · Standard Solutions: 

Vitamin D2 reference standard, Ergocalciferol in Japanese Pharmacopoeia: When determine the 

absorbances at 265 nm, use vitamine D2 reference standard which is not less than E1cm
1%  = 465 

(0.01 g, ethanol, 1,000 mL). 

Vitamin D3 reference standard, Cholecalciferol in Japanese Pharmacopoeia: When determine the 

absorbances at 265 nm, use vitamin D3 reference standard which is not less than E1cm
1%  = 470 

(0.01 g, ethanol, 1,000 mL). 
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Vitamin D·pre-D solution: Dissolve 5 mg (4.5 ~5.4 mg) of vitamin D reference standard in 10 mL 

of ethylene dichloride, and reflux for 30 minutes in a water bath. Prepare before use. 

Internal standard solution, Solution A: Weigh 0.050 g (0.0495~0.0504 g) of stigmasterol acetate, 

add acetone to dissolve, transfer in a 100 mL volumetric flask, and add acetone to make exactly 

100 mL. Preserve in a cool and dark place. 

Solution B: Measure 10 mL of solution A with transfer pipet, transfer to a 100 mL volumetric 

flask, and add acetone to make exactly 100 mL. Prepare before use. 

Vitamin D standard solution: Dissolve 0.040 g (0.0395~0.0404 g) of vitamin D in acetone, 

transfer to a 100 mL volumetric flask, and add acetate to make 100 mL. Measure 10 mL of this 

solution with transfer pipet, place in a 100 mL volumetric flask, add 10 mL of the internal 

standard solution A with transfer pipet, add acetone to make exactly 100 mL, and use this 

solution as vitamin D standard solution. Prepare before use. 

Preparation of siliceous earth-digitonin column: 

Add 10 mL of water to 600 mg (599.5~600.4 mg) of digitonin, warm to dissolve, allow to stand 

for about 1 hour. Add 5 mL of this solution to 10 g (9.5~10.4 g) of siliceous earth for 

chromatography, mix homogeneously, pour 3 g (2.5~3.4 g) of this mixture into a brown glass 

tube (10 mm × 300 mm) with n-hexane, and draw off most of the n-hexane. 

Procedure: 

All procedures should be carried out quickly with light-resistant containers. 

Weigh the amount of the sample containing 8,000 vitamin D I.U. to three significant digits, 

record the value, transfer in a flask, and add 50 mL of aldehyde-free ethanol and 20 mL of 

pyrogallol in ethanol (2→10). Add 8 mL of potassium hydroxide solution (9 →10), attach a reflux 

condenser, heat for 30 minutes in a water bath for saponification. Cool quickly to a room 

temperature, add 100 mL of benzene with transfer pipet, shake well, transfer to a separator. Add 

40 mL of potassium hydroxide test solution, shake vigorously for 15 seconds, allow to stand, and 

remove the water layer. 

To the benzene layer add 40 mL of potassium hydroxide solution (3→100), shake and allow to 

stand, remove the water layer. To the benzene layer add 40 mL of water, allow the separator to 

stand after gentle turning upsidedown 2 to 3 times, and remove the water layer. Wash the content 

of the separator with 40 mL portions of water with increasingly vigorous shaking as the washing 

proceed. Further wash with 40 mL portions of water until the washing no longer shows pink color 

with phenolphthalein test solution, remove remaining water as far as possible. Put dried round 

filter paper with cut (diameter: 9 cm) in the separator, and shake until the benzene layer becomes 

clear.  

Measure 50 mL of the benzene layer with transfer pipet, place in a 100 mL Erlenmeyer flask 

with a glass stopper, and evaporate the benzene in a water bath at 40 °C while swirling the flask, 
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using an aspirator. Add 1.0 mL of acetone to the residue with transfer pipet, shake well to 

dissolve, use this solution as the sample solution for thin-layer chromatography. Measure 0.2 mL 

of this sample solution with transfer pipet or micropipette, spot on a plate prepared with silica gel 

for thin-layer chromatography (with fluorescent indicator). Separately, spot vitamin D·pre-D 

solution on the corner of the same plate. Then, develop the plate with a mixture of n-hexane-ethyl 

acetate (4 : 1) to a distance of 15 cm, and air-dry the plate. Examine under ultraviolet light (DWL 

254 nm), take off the spots of vitamin D and pre D obtained with a stainless steel micro spatula 

within 5 minutes, and transfer in a 50 mL beaker.  

Extract with 6 portions of 5 mL of acetone, and filter into a 50 mL round-bottomed with a filter 

paper. Wash the filter paper with a small quantity of acetone, and mix the washings with the 

filtrate. Evaporate the acetone extract in a water bath at 40 °C while swirling the flask, using an 

aspirator. Cool quickly to a room temperature, add 0.50 mL of the internal standard solution B to 

the residue with transfer pipet or micropipette to dissolve, and use this solution as the sample 

solution. 

Perform a test according to Gas chromatography method under the following conditions, obtain 

the peak area of both pyro-D and stigmasterol acetate by Width at half-height method, and 

determine the area ratio. 

Vitamin D I. U. in 1 g of the sample = S × 

the ratio of the peak area of pyro D to internal standard substance in the sample solution
the ratio of the peak area of pyro D to internal standard substance in standard solution  × V × 

1
W 

S: Vitamin D I. U. in 0.5 mL of standard solution (1 mL of standard solution contains 1,600 of 

vitamin D I. U.) 

V: The dilution number (In the case above: 2 × 5 = 10) 

W: The number of gram in the sample solution. 

The operating conditions are as follows. 

Detector: A hydrogen flame-ionization detector 

Separation column: Glass column, 4 mm in inside diameter and 1.5 m in length (1.5 % methyl 

phenyl silicone-AW-DMCS, 80~100 mesh) 

Temperature: 225 °C in the separation column, 250 °C in the injection port and 300 °C in the 

detector.   

Injection volume of sample: 5 μL 

Carrier gas and flow rate: Nitrogen, adjust the flow rate of nitrogen so that internal standard 

substance appears in about 40 to 60 minutes later. 
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(34) Boiling Point and Distilling Range Test 

The boiling point and distilling range are determined by Method 1 or Method 2 as described 

herein, unless otherwise specified. Boiling point is the temperature shown between when the first 

5 drops of distillate leave the tip of condenser and when the last liquid evaporates from the bottom 

of the flask. Distilling range test is done to determine the volume of distillate which has been 

collected in the range of temperature directed in the monograph.   

Method 1: This method is applied to a sample for which the permissible range of boiling 

temperature is smaller than 5 °C.  

Apparatus: 

Use the apparatus illustrated in figure. 

 

A: Distilling flask  

B: Thermometer with an immersion line 

C: Immersion line 

D: Cork stopper 

E: Condenser 

F: Adapter 

G: Volumetric cylinder (25 mL, graduated to 0.1 mL) 

Number unit : mm 

(Inner 
diameter) 

(Inner 
diameter) 

(Inner 
diameter) 

A
bo

ut
 3

50
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Procedure: 

Measure 25 mL of the sample, whose temperature is previous noted, using measuring 

volumetric cylinder G graduated in 0.1 mL, and transfer it to a distillation flask A of 50 to 60 mL 

capacity. Use this cylinder as a receiver for the distillate without rinsing out any of the adhering 

liquid. Put boiling tips into the distilling flask A, insert a thermometer B with an immersion line 

so that its immersion line C is on a level with the lower end of cork stopper D and the upper end 

of its mercury bulb is located in the center of the delivery tube, and connect condenser E with the 

distilling flask A and adapter F with the condenser E. Insert the open end of F in to the mouth of 

cylinder G (receiver) so that air can pass through slightly. Use a hood with a height sufficient to 

shield A, and heat A with a suitable heat source. Unless otherwise specified, distill the liquid 

sample by the application of heat, at a rate of 4 to 5 mL per a minute of distillate in the case of 

liquids whose boiling temperature to be determined is lower than 200 °C and a rate of 3 to 4 mL 

per minute in the case of liquids whose boiling temperature is 200 °C or over. For the distilling 

range test, bring the temperature of distillate to the temperature at which the volume was 

originally measured, and measure the volume of distillate. 

Liquid that begin to distil below 80 °C are cooled to between 10 and 15 °C before measuring 

the volume, and the receiving cylinder is kept immersed in ice up to a point 25 mm from the top 

during the distillation. 

Collect the observed temperature for any variation in the barometric pressure from the normal 

(100 kPa), by allowing 0.1 degree for each 0.36 kPa of variation, adding if the pressure is lower, 

or subtracting if higher than 100 kPa.  

Method 2: This method is applied to the sample for which the permissible range of boiling 

temperature is 5 °C or more. 

Apparatus: 

The same apparatus as described in Method 1 is used. However, use a 200 mL distilling flask A 

with a neck 18 to 24 mm in inside diameter having a delivery tube 5 to 6 mm in inside diameter. 

Procedure 

Measure 100 mL of the sample, whose temperature is previously noted, using a volumetric 

cylinder graduated in 1 mL, and carry out the distillation in the same manner as in Method 1. 

 

(35) Melting Point Determination 

Melting point is a temperature measured by the following methods. When the range of melting 

point of a substance is specified, the melting point of the substance may be within the range. 
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The testing method may be divided into the following two methods according to physical and 

chemical properties of feed additives. Unless otherwise specified, measurement is performed by 

Method 1. 

Procedure: 

A. Method 1 

This method is applied to those substances of which can be pulverized. 

Pulverize the sample to a fine powder, and unless otherwise specified, dry in a desiccator 

(silica gel) for 24 hours. When it is specified to do the test after drying, dry the sample under 

the conditions specified in the monograph before measurement. Place the sample in a dried 

capillary tube H, and pack it tightly so as to form a layer about 2.5~3.5 mm high by dropping a 

capillary repeatedly, with the closed end of H down, through a glass tube, about 700 mm long, 

held vertically on a glass or porous plate. 

Heat bath fluid B until the temperature rises to about 10 °C below the expected melting point, 

place the thermometer D in the bath with the immersion line at the same level as meniscus of 

the bath fluid, and insert capillary tube H into a coil spring G so that the packed sample is 

placed in a position corresponding to the center of the mercury bulb of the thermometer D. 

Continue heating to raise the temperature at a rate of approximately 3 °C per minute until the 

temperature rises to 5 °C below the expected melting point, then carefully regulate the rate of 

temperature increase to 1 °C per minute. 

Read the thermometer indication of the instantaneous temperature at which the sample 

liquefies completely and no solid is detectable in the capillary, and designate the indicated 

temperature as the melting point of the sample specimen. Use apparatus illustrated in figure. 

Use bath fluid, thermometer with an immersion line and capillary tube specified in the 

following. 

Bath fluid: Usually use clear silicone oil having a viscosity of 50 to 100 mm2/s at an ordinary 

temperature. 

Thermometer with an immersion line: For melting points lower than 50 °C, use a thermometer 

Type 1; for 40 to 100 °C, Type 2; for 90 to 150 °C, Type 3; for 140 to 200 °C, Type 4; for 

190 to 250 °C, Type 5; for 240 to 320 °C, Type 6. 

Capillary tube: Use a hard glass capillary tube 120 mm long, 0.8 to 1.2 mm in inside diameter 

and 0.2 to 0.3 mm thick, with one end closed.                                                
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A: Heating vessel of hard glass                                                           

B: Bath fluid 

C: Polytetrafluoroethylene stopper 

D: Thermometer with an immersion line 

E: Thermometer-fastening spring 

F: Vent for adjustment of the bath fluid volume 

G: Coil spring 

H: capillary tube 

J: Spring for fastening polytetrafluoroethylene stopper 

                                                                                                                 

B. Method 2 

This method is applied to substances such as fats, fatty acid, paraffins or waxes and 

something insoluble in water and unavailable readily pulverized. 

Carefully melt the sample at as low temperature as possible, and taking care to prevent 

bubbles, introduce it into a capillary tube (opened both edge, described in Method 1) to a height 

of about 10 mm. Allow the capillary containing the sample to stand for 24 hours at below 

Immersion 
line 

Number unit : mm 
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10 °C, or for at least 1 hour in contact with ice, holding the capillary so that the sample can not 

flow out. Then attach the capillary to the thermometer by means of a rubber band so that the 

absorbed sample is located at a position corresponding to the center of mercury bulb, and put it 

in a water-containing beaker to such a position that the lower edge of the sample is located 30 

mm below the water surface. Heat the beaker with constant stirring until the temperature rises 

to 5 °C below the expected melting point. Then regulate the rate of temperature increase to 1 °C 

per minute. The temperature at which the sample begins floating in the capillary is taken as the 

melting point of the sample specimen. 

 

(36) Sulfate Limit Test  

Sulfate Limit Test is a limit test for sulfate contained in samples. 

In each monograph, the permissible limit for sulfate (as SO4) is described in terms of 

percentage (%) in parentheses. 

Procedure: 

Unless otherwise specified, proceed by the following method. 

Transfer the quantity of the sample, directed in the monograph, to a Nessler tube, dissolve it in 

sufficient water, and add water to make 40 mL. Add 1 mL of dilute hydrochloric acid and water to 

make 50 mL, and use this solution as the sample solution. Transfer the volume of 0.005 mol/L 

sulfuric acid, directed in the monograph, to another Nessler tube, add 1 mL of dilute hydrochloric 

acid and water to make 50 mL, and use this solution as the control solution. When the sample 

solution is not clear, filter both solutions according to the same procedure. 

Add 2 mL of barium chloride test solution to the sample solution and to the control solution, 

mix well, and allow to stand for 10 minutes. Compare the turbidity produced in both solutions 

against a black background by viewing downward or transversely. 

The turbidity produced in the sample solution should not be thicker than that of the control 

solution. 

 

(37) Readily Carbonizable Substances Test 

Readily Carbonizable Substances Test is a method to examine the minute impurities contained 

in samples, which are readily colored by addition of sulfuric acid. 

Procedure: 

Before use, wash the Nessler tubes thoroughly with sulfuric acid for readily carbonizable 

substances. Unless otherwise specified, proceed as follows. When the sample is solid, place 5 mL 

of sulfuric acid for readily carbonizable substances in a Nessler tube, to which add a quantity of 

the finely powdered sample, little by little, as directed in the monograph, and dissolve it 
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completely by stirring with a glass rod. When the sample is liquid, transfer a volume of the 

sample, as directed in the monograph, to a Nessler tube, add 5 mL of sulfuric acid for readily 

carbonizable substances, and mix by shaking. If the temperature of the content of tube rises, cool 

the content; maintain it at the standard temperature, if the reaction may be affected by the 

temperature. Allow to stand for 15 minutes, and compare the color of the liquid with that of the 

matching fluid in the Nessler tube specified in the monograph, by viewing transversely against a 

white background. 

 

(38) Paper Chromatography 

Paper Chromatography is a method to separate each ingredient by developing a mixture in a 

mobile phase, using a filter paper, and is applied for Identification, purity test, etc. of substances. 

Procedure: 

Unless otherwise specified, proceed by the following method. 

Designate a line about 50 mm distant from the bottom of rectangular filter paper as the starting 

line (width: 20 – 30 mm, length: 400 mm), spot the directed volumes of the sample solution in the 

monograph using micropipettes or capillaries at the center on this line, and air-dry. Suspend this 

filter paper in the container 500 mm in height in which has been placed the developing solvent 

and saturated with its vapor, avoiding contact with the inside wall, the developing solvent is 

placed up to 10 mm in height from the bottom beforehand, seal the container. Develop it at 

ordinary temperature. 

When the solvent front has ascended from the starting line to the distance direction in the 

monograph, remove the paper from the container. Put a mark at the solvent front within 30 

seconds. After air-drying, observe the location, color, etc., of each spot by the method specified in 

the monograph. Calculate the Rf value by using the following equation: 

Rf = 
distance from the starting line to the center of the spot

distance from the starting  line to the solvent front  
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7  Regulations of reference standards, reagents, test solutions, standard solutions 
for volumetric analysis, Matching fluids for color, measuring instruments, 
appliances, filter papers, sterilization and Bertrand’s saccharine assay table, which 
is used for standard of general tests for feed additives and compositional 
standards and standards for manufacturing method, etc. of feed additives. 

(1) Reference standards 

Reference standards are prepared to constant purity or biological activity, used for measuring 

biological and physicochemical characteristics of feed additives. 

p-Aminobenzoyl glutamic acid: C11H14N2O3 [Japanese Pharmacopoeia reference standard] 

Amprolium: C14H19ClN4·HCl: Amprolium is prepared by weighing crude material for 

manufacturing amprolium, recrystallizing with glacial acetic acid, washing with acetone, 

dissolving in water with warming, adding isopropanol to recrystallize, and washing with 

acetone. 

Physical and chemical properties: 

A. A white crystalline powder, having no odor. 

B. Melting Point 248 °C (with decomposition) 

Identification: 

A. Determine the absorption spectrum of amprolium in 0.1 mol/L hydrochloric acid 

(1→100,000): it exhibits a maximum between 244 nm and 248 nm and between 260 nm 

and 264 nm. Separately, determine the maximal absorbances, A1 and A2, between 244 nm 

and 248 nm and between 260 nm and 264 nm, respectively: the ratio of A1/A2 is between 

1.04 and 1.06. 

B. A solution of amprolium (1→50) responds to the Qualitative Tests for chloride. 

Purity: Related substances Weigh 0.10 g (0.095~0.104 g) of amprolium, dissolve in 10 mL of 

methanol. Spot 10 μL of this solution on the plate prepared with silica gel for thin layer 

chromatography. Develop the plate with a mixture of water, butanol and glacial acetic acid 

(5 : 4 : 1) to a distance of about 10 cm, air-dry the plate. Spray evenly Drangendorff’s test 

solution, then sulfuric acid (1→2): only one orange spot with an Rf value of about 0.4 

appears, and no spot other than the principal spot. 

Loss on drying: Not more than 0.5 % (1 g, in vacuum, 100 °C, 2 hours). 

Residue on ignition: Not more than 0.10 % (1 g). 

Notes: Preserve in tight, light-resistant containers. 

Ascorbic acid: C6H8O6 [Japanese Pharmacopoeia reference standard] 

L-Ascorbic acid 2-organophosphate tris cyclohexylammonium: C6H6O9P·3[CH2(CH2)4CHNH3] 
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Content: It contains not less than 98.0 % of L-ascorbic acid 2-organophosphate tris 

cyclohexylammonium (C6H6O9P·3[CH2 (CH2)4CHNH3]). 

Physical and chemical properties: White powder. 

Identification: Determine as directed in the potassium bromine disk method under Infrared 

Spectrophotometry: it exhibits absorption at the wavenumbers of 2,939 cm−1, 2,859 cm−1, 1,719 

cm−1, 1,586 cm−1, 1,448 cm−1, 1,389 cm−1 and 974 cm−1. 

Purity: Dissolve 0.01 g (0.005~0.014 g) of L-ascorbic acid 2-organophosphate tris 

cyclohexylammonium in 20 mL of water, and use this solution as the sample solution. 

Perform the test with 20 µL of the test solution as directed under Liquid Chromatography 

according to the following conditions, and determine each peak area by automatic integration 

method: the total area of the peaks other than the peak of L-ascorbic acid 2-organophosphate 

tris cyclohexyl ammonium is not more than 2.0 %. 

Operating conditions: 

Detector: An ultraviolet absorption photometer (wavelength: 250 nm) 

Column: A stainless steel column 4.6 mm in inside diameter and 150 mm in length, 

packed with octadecylsilanized silica gel for liquid chromatography (5 µm in particle 

diameter). 

Column temperature: A constant temperature of about 25 °C. 

Mobile phase: Dissolve 13.6 g (13.55~13.64 g) of potassium dihydrogen phosphate and 

4.0 mL of tetrabutylammonium hydroxide test solution in 950 mL of water, adjust the 

pH at 6.0 with 2 mol/L sodium hydroxide test solution, and add water to make 1,000 

mL. Add 50 mL of acetonitrile to 950 mL of this solution, and mix. 

Flow rate: 1.0 mL/min 

Time span of measurement: 6 times as long as the retention time of L-ascorbic acid 2-

organophosphate tris cyclohexylammonium. 

Loss on drying: Not more than 0.5 % (0.1 g, silica gel, 24 hours). 

Assay: Weigh 11 mg of L-ascorbic acid 2-organophosphate tris cyclohexylammonium to one 

decimal place, record the value, add 0.1 mol/L of hydrochloric acid to dissolve, transfer to a 

100 mL volumetric flask, add 0.1 mol/L hydrochloric acid to make exactly 100 mL. Measure 

2.0 mL of this solution with transfer pipet, transfer to a 100 mL volumetric flask, add 0.1 

mol/L hydrochloric acid-sodium carbonate buffer solution (pH 10) to make exactly 100 mL, 

and use this solution as the sample solution. Determine the absorbance, A, of the sample 

solution of maximum absorption at about 263 nm, using 0.1 mol/L hydrochloric acid- sodium 

carbonate buffer solution (pH 10) as the blank.  

Amount (mg)of L-ascorbic acid 2-organophosphate tris cyclohexyammonum =  
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A
279.5  × 50,000 

L-ascorbic acid 2-phospate ester magnesium decahydrate: (C6H6O9P)2Mg3·10H2O 

Content: It contents not less than 98.0 %. 

Physical and chemical properties: White powder, and having a slightly characteristic odor. 

Identification: 

A. To 2 mg (1.5~2.4 mg) of L-ascorbic acid 2-phospate ester magnesium decahydrate add 

0.1 mol/L hydorochloric alcid to make 100 mL. Determine the absorption spectrum of this 

solution: it exhibits a maximum between 235 nm and 239 nm. 

B. To 5 mL of an aqueous solution of L-ascorbic acid 2-phospate ester magnesium 

decahydrate (1→50) add 1 drop of ferric chloride test solution: a red-brown color is 

developed. 

C. To 0.1 g (0.05~0.14 g) of L-ascorbic acid 2-phospate ester magnesium decahydrate add 2 

mL of sulfuric acid and 15 mL of hydrogen peroxide water, heat until the volume of the 

solution becomes to 5 mL, cool, and add water to make 50 mL. To 1 mL of this solution 

add 1 mL of 3 mol/L sulfuric acid, 1 mL of ammonium molybdate test solution and 1 mL 

of amidol-sodium bisulfite: a blue color is developed. 

D. To 0.5 g (0.45~0.54 g) of L-ascorbic acid 2-phospate ester magnesium decahydrate add 2 

mL of sulfuric acid and 30 mL of hydrogen peroxide water, heat until the volume of this 

solution becomes to 5 mL, cool, and add water to make 20 mL. Neutralize the solution 

with 1 mol/L sodium hydroxide test solution: the solution responds to the Qualitative Test 

for magnesium salt. 

Purity: 

A. Clarity and Color of Solution: Dissolve 1.0 g (0.95~1.04 g) of L-ascorbic acid 2-phospate 

ester magnesium decahydrate in 10 mL of water: the solution is not more intensely colored 

than matching fluid J, and clear. 

B. Related substances: Dissolve 0.01 g (0.005~0.014 g) of L-ascorbic acid 2-phospate ester 

magnesium decahydrate in 1 mL of water, and spot 10 µL of this solution on the place 5 

cm away from the bottom of No. 3 filter paper for chromatography, and air-dry the filter 

paper. Then develop with a mixture of 5 g (4.5 ~5.4 g) of trichloroacetic acid and 95 mL 

of a mixture of isopropanol and water (75 : 20) to a distance of about 30 cm, and air-dry 

the filter paper. Spray evenly the solution prepared by dissolving 0.5 g (0.45 ~0.54 g) of 

ferric chloride in ethanol to make 100 mL on the filter paper: only one red-brown spot with 

an Rf value of about 0.5 appears, and no spot other than the principal spot. 

Water: Weigh 1.6 g of L-ascorbic acid 2-phospate ester magnesium decahydrate to two decimal 

places, record the value, dissolve in a mixture of methanol and sulfuric acid (70 : 1), transfer 
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to a 50 mL volumetric flask, and add the mixture of methanol and sulfuric acid to make 

exactly 50 mL, and use this solution as the sample solution. Weigh the mass of the sample 

solution to two decimal places, and record the value. Measure 1 mL of the sample solution 

with a transfer pipet, and determine water content as directed under Karl-Fisher method. 

Separately, determine water content with 1 mL of a mixture of methanol and sulfuric acid 

(70 : 1) weighed to two decimal places and recorded its value. Calculate the water content of 

L-ascorbic acid 2-phospate ester magnesium decahydrate by the following equation: it is 

between 23.0 % and 24.5 %. 

The amount of water of L-ascorbic acid 2-phospate ester magnesium decahydrate (%) =  

50 × S - B × (W1 - W2) / W3

W1 × 10  

S: Amount (mg) of water in 1 mL of sample solution. 

B: Amount (mg) of water in 1 mL of a mixture of methanol and sulfuric acid (70 : 1) 

weighed to two decimal places and recorded the value. 

W1: Amount (g) of sample.  

W2: Mass (g) of 50 mL of sample solution. 

W3: Mass (g) of 1 mL of a mixture of methanol and sulfuric acid (70 : 1) used for 

determination of B. 

Assay: Weigh 0.2 g of L-ascorbic acid 2-phospate ester magnesium decahydrate to three 

decimal places and record the value, and dissolve in water. Transfer to a 100 mL volumetric 

flask, add water to make 100 mL, use this solution as the sample stock solution. Measure 25 

mL of this solution with transfer pipet, transfer to a reaction flask, add 1 mL of sulfuric acid 

(1 → 3) and 5 mL of potassium peroxodisulfate (2→25), stopper tightly, sterilize mixture in 

an autoclave at 121 °C for 30 minutes. Cool, transfer to a 100 mL volumetric flask, add water 

to make exactly 100 mL. Measure 2.5 mL of this solution with transfer pipet, add 1 mL of 

sodium hydrogen sulfite solution (1→20), shake, add 15 mL of ammonium molybdate-

potassium antimonyl tartrate sesquihydrate-ascorbic acid test solution, shake, transfer to a 

200 mL volumetric flask, and add water to make exactly 200 mL. Use this solution as the 

sample solution. To the sample solution add ammonium molybdate-potassium antimonyl 

tartrate sesquihydrate-ascorbic acid test solution, allow to stand exactly 30 minutes, 

determine the absorbance, AT1, at 710 nm of this solution. Measure 25 mL of the sample 

stock solution with transfer pipet, transfer to a 100 mL volumetric flask, add water to make 

exactly 100 mL, measure 2.5 mL of this solution with transfer pipet, add 1 mL of sodium 

bisulfite solution (1→20), shake, proceed in the same manner as the sample solution, 

determine the absorbance, AT2, at 710 nm of this solution. Separately, weigh about 0.1 g of 

potassium dihydorogen phosphate to three decimal places and record the value, add water to 
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dissolve, transfer to a 500 mL volumetric flask, add water to make exactly 500 mL. Measure 

2.5 mL of this solution with transfer pipet, add 1 mL of sodium hydrogen sulfite solution 

(1→20), and shake. Proceed in the same manner as the sample solution, and determine the 

absorbance, AS, at 710 nm of this solution. 

Amount (mg) of L-ascorbic acid 2-phosphate ester magnesium = W × 
4
5  × 

AT1 - AT2

AS
 ×  

379.61
136.09  × 1,000 

W: Amount (g) of potassium dihydrogen phosphate 

Cyanocobaramin: C63H88CoN14O14P [Japanese Pharmacopoeia reference standard] 

Ethopabate: C12H15NO4 Ethopabate is prepared by weighing crude material for manufacturing 

ethopabate, recrystallizing with methanol. 

Physical and chemical properties: A white to slightly yellowish white crystalline powder, 

having no odor. 

Identification: Determine the absorption spectrum of ethopabate in methanol (1→125,000): it 

exhibits a maximum between 266 nm and 270 nm, between 297 nm and 301 nm, a minimum 

between 236 nm and 240 nm and between 285 nm and 289 nm.  

Purity: 

A. Melting point Melting point of ethopabate should be between 147 and 151 °C. 

B. Related substances Weigh 0.010 g (0.0095~0.0104 g) of ethopabate, dissolve 1.0 mL of 

methanol, spot 10 µL of this solution on the plate prepared with silica gel for thin layer 

chromatography. Develop the plate with a mixture of diethyl ether, benzene and 

chloroform (10 : 9 : 1) to a distance of about 10 cm, air-dry the plate. To 10 g of sodium 

nitrate add 20 mL of hydrochloric chloride, evolve the nitrous acid vapors in a container, 

and allow the plate to stand in the container. Separately, dissolve 0.05 g (0.045~0.054 g) of 

chromotropic acid and 40 g (39.5~40.4 g) of sodium acetate in water to make 100 mL. 

Splay evenly this solution to the plate: only one red-purple spot with an Rf value of about 

0.5 appears, and no spot other than the principal spot.  

Loss on drying: Not more than 0.5 % (1 g, in vacuum, 100 °C, 2 hours). 

Residue on ignition: Not more than 0.10 % (1 g). 

Note: Preserve in tight, light-resistant containers. 

Folic acid: C19H19N7O6 [Japanese Pharmacopoeia reference standard] 

Methyl 4-acetamid-2-hydroxybenzonate: C10H11NO4 

Content: Methyl 4-acetamid-2-hydroxybenzonate, when dried at 105 °C for 2 hours, contains 

not less than 98.0 % of methyl 4-acetamid-2-hydroxybenzonate (C10H11NO4).  

Physical and chemical properties: A white crystalline powder, having no odor.  



Provisional Translation from Japanese Original 

99 
 

Identification: 

A. Determine the absorption spectrum of a solution of methyl 4-acetamid-2-

hydroxybenzonate in methanol (1→125,000): it exhibits a maximum between 211 nm and 

215 nm, between 272 nm and 276 nm and between 305 nm and 309 nm, and a minimum 

between 237 nm and 241 nm and between 291 nm and 295 nm. 

B. Determine the infrared absorption spectrum of methyl 4-acetamid-2-hydroxybenzonate 

dried at 105 °C for 2 hours as directed in the potassium bromine disk method under 

Infrared Spectrophotometry: it exhibits absorption at the wavenumbers of 3,300 cm−1, 1,680 

cm−1, 1,615 cm−1, 1,320 cm−1 and 1,275 cm−1. 

Purity: 

A. Melting point Melting point of methyl 4-acetamid-2-hydroxybenzonate should be between 

151 °C and 153 °C. 

B. Related substances Wight 0.01 g (0.005~0.014 g) of methyl 4-acetamid-2-

hydroxybenzonate, dissolve in 0.1 mL of methanol, spot 10 µL of this solution on the plate 

prepared with silica gel for thin layer chromatography. Develop the plate with a mixture of 

diethyl ether, benzene and chloroform (50 : 35 : 15) to a distance of about 10 cm, and air-

dry the plate. Spray evenly Drangendorff’s test solution, then sulfuric acid (1→2): only 

one orange spot with an Rf value of about 0.3 appears, and no spot other than the principal 

spot. 

Loss on drying: Not more than 1.0 % (1 g, 105 °C, 2 hours). 

Residue on ignition: Not more than 0.10 % (1 g). 

Assay: Dry methyl 4-acetamid-2-hydroxybenzonate at 105 °C for 2 hours, weigh 0.045 g to 

four decimal places, and record the value. Proceed as directed in Nitrogen Determination.  

1 mL of 0.01 mol/L sulfuric acid = 4.184 mg of C10H11NO4 
Notes: Preserve in tight, light-resistant containers. 

Methyl 4-amino-2-ethoxybenzoate: C10H13NO3 

Content: Methyl 4-amino-2-ethoxybenzoate, when dried in a desiccator (with silica gel) for 3 

hours, contains not less than 98.0 % of methyl 4-amino-2-ethoxybenzoate (C10H13NO3). 

Physical and chemical properties:  

A. A grayish-brown crystalline powder, and having no odor.   

B. Melting point 99~101°C (with decomposition) 

Identification: 

A. Determine the absorption spectrum of methyl 4-amino-2-ethoxybenzoate in methanol 

(1→125,000): it exhibits a maximum between 208 nm and 212 nm, between 232 nm and 236 

nm, between 277 nm and 281 nm and between 300 and 304 nm and a minimum between 222 

nm and 226 nm, between 250 nm and 254 nm and between 287 nm and 291 nm. 
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B. Dry methyl 4-amino-2-ethoxybenzoate in a desiccator (with silica gel) for 3 hours, determine 

the infrared absorption spectrum as directed in the potassium bromine disk method under 

Infrared Spectrophotometry: it exhibits absorption at the wavenumbers of 3,400 cm−1, 1,695 

cm−1, 1,610 cm−1 and 1,255 cm−1. 

Purity: Relate substances; Weigh 0.01 g (0.0095~0.0104 g) of methyl 4-amino-2-

ethoxybenzoate, dissolve in 1.0 mL of methanol, spot 10 µL of this solution on the plate 

prepared with silica gel for thin layer chromatography. Develop the plate with a mixture of 

diethyl ether, benzene and chloroform (50 : 35 : 15) to a distance of about 10 cm, and air-dry 

the plate. Spray evenly Drangendorff’s test solution, then sulfuric acid (1→2): only one 

orange spot with an Rf value of about 0.5 appears, and no spot other than the principal spot. 

Loss on drying: Not more than 3.0 % (1 g, silica gel, 3 hours). 

Residue on ignition: Not more than 0.10 % (1 g). 

Assay: Dry methyl 4-amino-2-ethoxybenzoate in a desiccator with silica gel for 3 hours, weigh 

about 0.04 g to four decimal places and record the value. Proceed as directed in Nitrogen 

Determination. 

1 mL of 0.01 mol/L sulfuric acid = 3.904 mg of C10H13NO3 

Notes: Preserve in tight, light-resistant containers.  

Morantel citrate monohydrate: C12H16N2S·C6H8O7·H2O Morantel citrate monohydrate is prepared 

by weighing crude material for manufacturing morantel citrate monohydrate, recrystallaizing 

twice with water avoiding light. 

Physical and chemical properties: 

A. Pale yellow crystalline powder, slightly bitter, and having characteristic odor. 

B. Soluble in Methanol, slightly soluble in water and in ethanol, practically insoluble in ethyl 

acetate and in benzene. 

C. The pH of aqueous solution (1→200) of morantel citrate monohydrate is between 3.5 and 

4.3. 

D. Melting Point 117~120 °C 

Identification: 

A. Dissolve 0.1 g (0.05~0.14 g) of morantel citrate monohydrate in 30 mL of water. To 0.5 

mL of this solution add 3 mL of p-dimethylaminobenzaldehyde-ferric chloride test 

solution: a red-purple color is developed. 

B. Dissolve 0.01 g (0.005~0.014 g) of morantel citrate monohydrate in 2 mL of water, and 

add 1 drop of potassium permanganate test solution: the color of the solution disappears 

within 30 seconds. 

C. To 5 mg (4.5~5.4 mg) of morantel citrate monohydrate add 2 mL of citric acid in acetic 

anhydride (0.5→100), heat in a water bath: a red to red-purple color is developed. 
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D. Dissolve 0.01 g (0.005~0.014 g) of morantel citrate monohydrate in 0.01 mol/L 

hydrochloric acid-methanol test solution to make 1,000 mL. Determine the absorption 

spectrum of this solution: it exhibits a maximum between 322 nm and 327 nm. 

E. Dissolve 0.02 g (0.015~0.024 g) of morantel citrate monohydrate in 4 mL of water, 

neutralize this solution with dilute sodium hydroxide: responds to the Qualitative Tests for 

citrate. 

Purity: 

A. Clarity and color of solution: Dissolve 0.5 g (0.45~0.54 g) of morantel citrate 

monohydrate in 10 mL of methanol: the solution should be yellow, clear. 

B. cis-Isomer: Dissolve 0.2 g (0.15~0.24 g) of morantel citrate monohydrate in methanol, 

transfer to a 10 mL brown volumetric flask, add methanol to make exactly 10 mL, use this 

solution as the sample solution. Measure 1 mL of this solution with transfer pipet, transfer 

to a 10 mL brown volumetric flask, add methanol to make 10 mL, and use this solution as 

the control solution for cis-Isomer. Separately, weigh 0.1 g (0.05~0.14 g) of anhydrous 

citric acid, add methanol to dissolve, transfer to a 100 mL of volumetric flask, add 

methanol to make exactly 100 mL, use this solution as citric acid solution. Spot 5 µL each 

of the sample solution, the control solution for cis-isomer and citric acid solution on the 

plate prepared with silica gel for thin layer chromatography. Develop the plate in a dark 

place with a mixture of methyl isobuthyl ketone, formic acid and water (2 : 1 : 1) to a 

distance of about 10 cm, dry the plate at 100 °C for 15 minutes. Place the plate in a 

chamber filled with iodine vapor, no spot other than morantel and citric acid from the 

sample solution, and are not more intense than the spot from the control solution for cis-

isomer (not more than 1 %). 

Water: 3.7~4.7 % (0.5 g) 

Residue on ignition: Not more than 0.15 % (1.0 g). 

Nicarbazin: C13H10N4O5·C6H8N2O Nicarbazin is prepared by weighing crude material for 

manufacturing nicarbazin, recrystallizing with a mixture of dioxane, acetone and water (5 : 4 : 

1). 

Physical and chemical properties: 

A. A yellowish powder, odorless, or having a slightly characteristic odor. 

B. Melting point about 260 °C (with decomposition) 

Identification: 

A. To 15 mL of nicarbazin in anhydrous ethanol (1→15,000) add 5 mL of sulfanilc acid test 

solution (2→125) and freshly prepared 5 mL of sodium nitrite test solution (1→100), 

stopper tightly, heat at 65 °C for 10 minutes: a red color is developed. 
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B. To 15 mL of nicarbazin in anhydrous ethanol (1→15,000) add 5 mL of potassium 

hydroxide in ethanol (1→100): a yellow color is developed. 

Purity: Relate substances; Weigh 10 mg (9.5~10.4 mg) of nicarbazin, dissolve in 1.0 mL of 

dimethylformamide, spot 5 µL of this solution on the plate prepared with cellulose for thin-

layer chromatography (with fluorescent). Develop the plate with a mixture of chloroform, 

diethyl ether and methanol (10 : 9 : 1) to a distance of about 10 cm, air-dry the plate. 

Examine under ultraviolet light (main wavelength: 254 nm): only one spot with an Rf value 

of about 0.3 appears, and no spot other than the principal spot. 

Loss on drying: Not more than 0.5 % (1 g, in vacuum, phosphorus (V) oxide, 110 °C, 1 hour). 

Residue on ignition: Not more than 0.10 % (1 g). 

Note: Preserve in tight, light-resistant containers. 

Pyridoxine hydrochloride: C8H11NO3·HCl [Japanese Pharmacopoeia reference standard] 

Retinol Acetate, for thin-layer chromatography: C22H32O2 [Retinol acetate for thin-layer 

chromatography, Japanese Pharmacopoeia reference standard] 

Retinol palmitate, for thin-layer chromatography: C36H60O2 [Retinol palmitate for thin layer 

chromatography, Japanese Pharmacopoeia reference standard] 

Riboflavin: C17H20N4O6 [Japanese Pharmacopoeia reference standard] 

Sulfaquinoxaline: C14H12N4O2S Sulfaquinoxaline is prepared by weighing crude material for 

manufacturing sulfaquinoxaline, recrystallizing with ethanol. 

Physical and chemical properties: 

A. Pale yellow fine crystals, having no odor. 

B. Slightly soluble in acetone, very slightly soluble in ethanol, and practically insoluble in 

water. 

C. Sulfaquinoxaline dissolves in 1 mol/L sodium hydroxide test solution and sodium 

carbonate test solution. 

D. It is colored to dark color by light. 

Identification: Weigh 0.02 g (0.015~0.024 g) of sulfaquinoxaline, add 5 mL of water, drop 1 

mol/L sodium hydroxide test solution while stirring to dissolve, add 2 to 3 drops of copper 

sulfate test solution: a yellow-green precipitate is formed. 

Purity: 

A. Melting point Melting point of sulfaquinoxaline should be between 245 and 247 °C (with 

decomposition). 

B. Relate substances: Weigh 0.10 g (0.095~0.104 g) of sulfaquinoxaline, add 20 mL of acetone, 

warm and dissolve, spot 20 µL of this solution on the plate prepared with silica gel for thin 

layer chromatography. Develop the plate with a mixture of isopropanol, butyl acetate, 

water, and strong ammonium solution (10 : 6 : 3 : 1) to a distance of about 10 cm, air-dry 
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the plate. To 10 g (9.5~10.4 g) of sodium nitrite and 20 mL of hydrochloric acid, evolve 

the nitrous acid vapors in a container, allow the plate to stand in the container. Separately, 

0.05 g (0.045~0.054 g) of chromotropic acid and 40 g (39.5~40.4 g) of sodium acetate in 

water to make 100 mL. Splay evenly this solution to the plate: only one red-purple spot 

with an Rf value of about 0.5 appears, and no spot other than the principal spot. 

Loss on drying: Not more than 0.5 % (1 g, 105 °C, 4 hours). 

Residue on ignition: Not more than 0.10 % (1 g). 

Note: Preserve in tight, light-resistant containers. 

Thiamine chloride hydrochloride: C12H17ClN4OS·HCl [Japanese Pharmacopoeia reference 

standard] 

Tyrosine: C9H11NO3 [Japanese Pharmacopoeia reference standard] 
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(2) Reagents · Test Solutions 

Reagents are the substances used in the tests of feed additives. The reagents that are described 

as “Standard Reagent for volumetric analysis”, “Special grade”, “First grade”, “Arsenic-free”, etc. 

in square brackets meet the corresponding requirements of the Japan Industrial Standards (JIS). 

The tests for them are performed according to the test methods of JIS. In the case where the 

reagent name in the “Ministerial Ordinance on the Specifications and Standards of Feeds and 

Feed Additives” differs from that of JIS, the JIS name is given in the brackets. The reagent for 

which a monograph's title is given in the brackets meet the requirements of the corresponding 

monograph. In the case of the reagent that are described merely as test items, the corresponding 

test method of “Ministerial Ordinance on the Specifications and Standards of Feeds and Feed 

Additives” is applied.  

Test solutions are the solutions prepared for use in the test of feed additives. 

Absorbent cotton: [Japanese Pharmacopoeia] 

Absorbing solution for hydrogen arsenide: Dissolve 0.50 g (0.495~0.504 g) of silver 

diethyldithiocarbamate in pyridine to make 100 mL. Preserve in a glass-stoppered bottle 

protected from light and in a cool place. 

Acetic acid: CH3COOH [Japanese Pharmacopoeia] (5 mol/L) 

Acetic acid test solution, 6 mol/L: To 36 g (35.5~36.4 g) of glacial acetic acid add water to make 

100 mL. 

Acetic acid test solution, 0.2 mol/L: To 12 g (11.5~12.4 g) of glacial acetic acid add water to 

make 1,000 mL. 

Acetic acid, anhydrous: Specified in an item of anhydrous acetic acid. 

Acetic acid, dilute: Dilute 6 g (5.5~6.4 g) of glacial acetic acid to make 100 mL (1 mol/L). 

Acetic acid, glacial: CH3COOH [Acetic acid (Glacial acetic acid) (99~100 %), Special grade] 

Acetic acid, glacial, for nonaqueous titration: Add 5 g (4.5~5.4 g) of chromium trioxide to 1 L 

of glacial acetic acid, and allow to stand for overnight. Filter and distill. Add 20 g (19.5~20.4 

g) of acetic anhydride to the fraction distilling at more than 115 °C, and distill again. Collect 

the fraction distilling at 117~118 °C. 

Acetic acid-ammonium acetate buffer solution, pH 4.8: Dissolve 77 g (76.5~77.4 g) of 

ammonium acetate in 200 mL of water, add 57 mL of glacial acetic acid, then add water to 

make 1,000 mL. 

Acetic acid-ethanol test solution: To 1 mL of glacial acetic acid add 9 mL of water and 10 mL 

of ethanol, and mix. 

Acetic acid-hydrochloric acid buffer solution, 0.1 mol/L, for digestion test: To 0.1 mol/L of 

sodium acetate add 0.1 mol/L of hydrochloric acid test solution to adjust the specified pH. 
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Acetic acid-hydrochloric acid buffer solution, 0.25 mol/L, for digestion test: Dissolve 34.02 g 

(34.015~34.024 g) of sodium acetate in water, adjust the pH to 5.5 with hydrochloric acid, and 

add water to make 1,000 mL. 

Acetic acid-lithium acetate buffer solution: To 407 g (406.5~407.4 g) of lithium acetate and 

200 mL of acetic acid add water to make 2,000 mL. 

Acetic acid-sodium acetate buffer solution, 1 mol/L, for digestion test: To sodium acetate test 

solution add dilute acetic acid to adjust the specified pH. 

Acetic acid-sodium acetate buffer solution, 0.2 mol/L, for digestion test: To 0.2 mol/L sodium 

acetate test solution add 0.2 mol/L acetic acid test solution to adjust the specified pH. 

Acetic acid-sodium acetate buffer solution (0.1 mol/L), for digestion test: To 0.2 mol/L 

sodium acetate test solution add 0.2 mol/L acetic acid test solution to adjust the specified pH, 

and add water to make exactly 2 times volumes. 

Acetic acid-sodium acetate buffer solution, 0.01 mol/L, for digestion test: To 0.2 mol/L 

sodium acetate test solution add 0.2 mol/L acetic acid test solution to adjust the specified pH, 

and add water to make exactly 20 times volumes. 

Acetic acid and sodium acetate buffer solution, 0.005 mol/L, for digestion test: To 0.2 mol/L 

sodium acetate test solution add 0.2 mol/L acetic acid test solution to adjust the specified pH, 

and add water to make exactly 40 times volumes. 

Acetic acid-sodium acetate buffer solution, pH 5.0: To 140 mL of sodium acetate test solution 

add 60 mL of dilute acetic acid, and add water to make 1,000 mL. 

Acetic anhydride: (CH3CO)2O [Special grade] 

Acetic anhydride-pyridine test solution: To 25 g (24.5~25.4 g) of acetic anhydride add 

anhydride pyridine to make 100 mL. Prepare before use. 

Acetone: CH3COCH3 [Special grade] Acetone for Vitamin D assay is specified in an item of 

Vitamin D assay in the paragraph of General tests. 

Acetone for non-aqueous titration: To acetone add potassium phosphate permanganate in small 

portions, and shake. When the mixture keeps its purple color after standing for 2 to 3 days, 

distil, and dehydrate with freshly ignited anhydrous potassium carbonate. Distil by using a 

fractionating column under protein from moisture, and collect the fraction distilling at 56 °C. 

Acetonitrile: CH3CN [Special grade] 

Acetylene: C2H2 [Dissolved acetylene] Not less than 98 %. 

Acidic stannous chloride test solution: Specified in an item of Stannous chloride test solution, 

acidic. 

Acid-potassium chloride test solution: To 250 g (249.5~250.4 g) of potassium chloride add 

water to make 1,000 mL, and add 8.5 mL of hydrochloric acid. 

Activated carbon: [Japanese Pharmacopoeia] 
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Adenine sulfate: (C5H5N5)2·H2SO4 White crystals, slightly soluble in water and in ethanol. 

Clarity and color of solution: To 0.2 g (0.15~0.24 g) of adenine sulfate add 20 mL of water, 

warm to dissolve: the solution is clear and colorless. 

Absorbances: Weigh accurately 0.1 g of adenine sulfate to three decimal places, record the 

value, dissolve in potassium chloride-hydrochloric acid buffer solution to make 10,000 mL. 

Determine the absorbances of this solution at 262 nm: E1cm
1%  = 638~668. 

Water: 6.7~11.1 % (0.3 g) 

Residue on ignition: Not more than 0.5 % (10 g). 

Agar: [Japanese Pharmacopoeia] 

Aldehyde-free ethanol: Specified in an item of Ethanol, aldehyde-free. Aldehyde-free ethanol for 

vitamin D assay is specified in an item of Vitamin D assay in the paragraph of General tests. 

Alizarine red S: C14H5O2(OH)2SO3Na·H2O [Alizarine red S (Sodium Alizarin sulfonate), Special 

grade] 

Color change: pH 3.7 (yellow) to pH 5.2 (orange red) 

Alizarine red S test solution: Dissolve 0.1 g (0.05~0.14 g) of alizarine red S in water to make 

100 mL. Filter if necessary. 

Alizarine yellow GG: C13H8N3NaO5 [Special grade] 

Color change: pH 10.0 (yellow) to pH 12.0 (brown) 

Alizarine yellow GG test solution: Dissolve 0.1 g (0.05~0.14 g) of alizarine yellow GG in 100 

mL of ethanol, filter if necessary. 

Alizarine yellow GG-thymolphthalein test solution: To 10 mL of alizarine yellow GG add 20 

mL of thymolphthalein test solution, and mix. 

Alkaline blue tetrazolium test solution: Specified in an item of Blue tetrazolium test solution, 

alkaline. 

Alkaline copper test solution A: Dissolve 71 g (70.5~71.4 g) of sodium hydrogen phosphate and 

40 g (39.5~40.4 g) of potassium sodium tartrate in 650 mL of water, to this solution add 100 

mL of 1 mol/L sodium hydroxide test solution, and add 80 mL of copper sulfate (10→100) in 

small portions while stirring gently. Dissolve 180 g (179.5~180.4 g) of anhydrous sodium 

carbonate in this solution, add 25 mL of potassium iodate solution (3.6→100), and add water to 

make 1,000 mL. Allow to stand for 2 to 3 days at 25 °C to 35 °C, filter and remove precipitate, 

preserve at 25 °C to 35 °C. 

Alkaline copper test solution B: Dissolve 4.0 g (3.95~4.04 g) of copper sulfate, 24 g (23.5~24.4 

g) of anhydrous sodium carbonate, 16 g (15.5~16.4 g) of sodium hydrogen carbonate, 180 g 

(179.5~180.4 g) of anhydrous sodium sulfate and 12 g (11.5~12.4 g) of potassium sodium 

tartrate in water to make 900 mL. Boil this solution for 10 minutes, cool, add water to make 
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1,000 mL, allow to stand for 1 week in tightly stoppered containers, and filter with glass filter 

(G3). Store protected from light. 

Alkaline fuchsin: [Special grade] 

Alkaline fuchsin test solution: Dissolve 10 g (9.5~10.4 g) of alkaline fuchsin to 100 mL of 

ethanol and allow to stand at 37 °C overnight.  

Aluminium: Al [Special grade] 

Amidol: (NH2)2C6H3OH·2HCl Pale yellowish brown to greyish yellow-green crystalline powder. 

Clarity and color of solution: Dissolve 1.0 g (0.95~1.04 g) of amidol in 20 mL of water: the 

solution is clear. 

Content: Not less than 98 %.  

Amidol-disodium bisulfite test solution: Dissolve 0.4 g (0.35~0.44 g) of amidol and 8 g 

(7.5~8.4 g) of disodium bisulfite in water to make 40 mL. Prepared before use. 

4-Amino antipyline: C11H13N3O [Special grade] 

p-Amino benzoic acid: NH2C6H4COOH [Special grade] 

Aminopyline: C13H17N3O Colorless or white crystals, or white crystalline powder. Odorless, and 

having a slight bitter taste. 

Melting point: 107~109 °C 

Loss on drying: Not more than 0.5 % (1 g, silica gel, 4 hours). 

Residue on ignition: Not more than 0.10 % (1 g). 

Store protected from light. 

Ammonia methanol test solution: To 10 mL of strong ammonia water add 190 mL of methanol. 

Ammonia test solution: To 400 mL of strong ammonia water add water to make 1,000 mL 

(10 %). 

Ammonia water: [Japanese Pharmacopoeia] 

Ammonia water, 25 %: NH4OH [Ammonia water, Special grade, Specific gravity 0.91] 

Ammonia water, strong: NH4OH [Ammonia water, Special grade, Specific gravity 0.90] 

Ammonia-ammonium chloride buffer solution, pH 10.7: Dissolve 67.5 g (67.45~67.54 g) of 

ammonium chloride, add 570 mL of strong ammonia water ,and add water to make 1,000 mL. 

Ammonium acetate: CH3COONH4 [Special grade] 

Ammonium acetate test solution: Dissolve 10 g (9.5~10.4 g) of ammonium acetate in water to 

make 100 mL. 

Ammonium amidosulfate: NH4OSO2NH2 [First grade] 

Ammonium amidosulfate test solution: Dissolve 1 g (0.5~1.4 g) of ammonium amidosulfate 

add water to make 40 mL. 

Ammonium carbonate: [Special grade] 
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Ammonium carbonate test solution: To 20 g (19.5~20.4 g) of ammonium carbonate and 20 mL 

of ammonium test solution add water to make 100 mL. 

Ammonium chloride: NH4Cl [Special grade] 

Ammonium chloride test solution: Dissolve 10.5 g (10.45~10.54 g) of Ammonium Chloride in 

water to make 100 mL (2 mol/L). 

Ammonium citrate: C6H14N2O7 [Diammonium hydrogen citrate, Special grade] 

Ammonium iron (II) hexahydrate: FeSO4·(NH4)2SO4·6H2O [Ferrous ammonium sulfate 

(Mohr's Salt), Special grade] 

Ammonium iron (II) tetracosahydrate: Fe2 (SO4)3·(NH4)2SO4·24H2O [Ferrous ammonium 

sulfate (iron alum), Special grade] 

Ammonium molybdate test solution: Dissolve 21.2 g (21.15~21.24 g) of ammonium molybdate 

tetrahydrate in water to make 200 mL (10 %). Prepare before use. 

Ammonium molybdate tetrahydrate: (NH4)6Mo7O24·4H2O [Special grade] 

Ammonium molybdate-pottassium antimonyl tartrate sesquihydrate-ascorbic acid test 
solution: Dissolve 6 g (5.5~6.4 g) of ammonium molybdate and 0.24 g (0.235~0.244 g) of 

pottassium antimonyl titrate sesquihydrate in 300 mL of water, add 120 mL of sulfuric acid 

(2→3), add water to make 1,000 mL. Separately, dissolve 14.4 g (14.35~14.44 g) of ascorbic 

acid in 200 mL of water, mix both solutions. Prepare before use. 

Ammonium oxalate: (NH4)2C2O4·H2O [Special grade] 

Ammonium oxalate test solution: To 3.5 g (3.45~3.54 g) of ammonium oxalate add water to 

make 100 mL (0.25 mol/L). 

Ammonium oxalate test solution, 0.07 mol/L: Dissolve 0.8 g (0.75~0.84 g) of ammonium 

oxalate in 80 mL of water. 

Ammonium persulfate: (NH4)2S2O8 [Special grade] 

Ammonium sulfate: (NH4)2SO4 [Special grade] 

Ammonium sulfate test solution: [Ammonium sulfate solution (colorless), First grade] Filled 

full and keep it in small light-resistant containers in well-filled. 

Ammonium thiocyanate: NH4SCN [Special grade] 

Ammonium thiocyanate test solution: Dissolve 8 g (7.5~8.4 g) of ammonium thiocyanate in 

water to make 100 mL (1 mol/L). 

Ammonium thiocyanate-cobalt nitrate test solution: Dissolve 17.4 g (17.35~17.44 g) of 

ammonium thiocyanateand 2.8 g (2.75~2.84 g) of cobalt nitrate in water to make 100 mL. 

Ammonium vanadate (V): NH4VO3 [Special grade] 

Amygdalin: C20H27NO11 Soluble in water, slightly soluble in ethanol, particularly insoluble in 

diethyl ether. 

pH: The pH of aqueous solution (1→100) of amygdalin should be 4.5 to 6.5. 
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Melting point: 210~222 °C 

Optical rotation: [α]D
20= -39° ~ -43° 

Loss on drying: Not more than 5 %. 

Residue on ignition: Not more than 0.1 %. 

Amyl alcohol, iso: (CH3)2CH2CH2CHOH [Special grade] 

Anhydrous citric acid: Specified in an item of Citric acid, anhydrous. 

Anhydrous copper sulfate: Specified in an item of Copper sulfate, anhydrous. 

Anhydrous disodium hydrogen phosphate: Specified in an item of Disodium hydrogen 

phosphate, anhydrous. 

Anhydrous ethanol: Specified in an item of Ethanol, anhydrous. 

Anhydrous potassium carbonate: Specified in an item of Potassium carbonate, anhydrous. 

Anhydrous pyridine: Specified in an item of Pyridine, anhydrous. 

Anhydrous silicic acid: SiO2 [Special grade] 

Anhydrous sodium acetate: Specified in an item of Sodium acetate, anhydrous. 

Anhydrous sodium carbonate: Specified in an item of Sodium carbonate, anhydrous. 

Anhydrous sodium hydrogen phosphate for pH determination: Specified in an item of sodium 

hydrogen phosphate, anhydrous, for pH determination. 

Anhydrous sodium sulfate: Specified in an item of Sodium sulfate, anhydrous. 

Anhydrous toluene: Specified in an item of Toluene, anhydrous. 

Aniline: C6H5NH2 [Special grade] 

Anthrone: C14H10O [Special grade] 

Anthrone test solution: Dissolve 35 mg (34.5~35.4mg) of anthrone in 100 mL of sulfuric acid. 

Antibiotic solution for probiotic test: Dissolve 0.025 g (0.0245~0.0254 g) of chloramphenicol 

in 1 mL of methanol, transfer this solution to 100 mL flask with sterilized water. Add 125,000 

units of polymixin B sulfate, then add sterilized water to make 100 mL. Store not exceeding 

5 °C, and use within 1 month. 

Antimony (III) chloride: SbCl3 [Special grade] 
Antimony (III) chloride test solution: Wash chloroform with an equal volume of water 2 to 3 

times, add fleshly ignited and cooled potassium carbonate, and allow to stand overnight in a 

well-closed container protected from light. Separate chloroform layer, and distill it, preferably 

with protection from light. With this chloroform, wash the surface of Antimony (III) chloride 

until the rinsing solution becomes clear, add the chloroform to this antimony (III) chloride to 

make saturated solution, and place in light resistant, glass-stoppered bottles. Prepare before use. 

Antimony (III) potassium tartrate: K(SbO)C4H4O6·1/2H2O [Potassium antimonyl tartarate, 

Special grade] 

Aqua regia: Add 1 volume of nitric acid to 3 volumes of hydrochloric acid. Prepare before use. 
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Arabinose: C5H10O5 

Optical rotation: [α]D
20= -103°~ -105° 

Heavy metal: Not more than 10 μg/g. 

Water: Not more than 0.5 %.  

Arsenic trioxide (standard reagent): [Standard reagent for volumetric analysis] 

Arsenic-free zinc: Specified in an item of Arsenic-free, zinc. 

Arsenic-molybdate test solution: To 50 g (49.5~50.4 g ) of ammonium molybdate add 900 mL 

of water, warm to dissolve, cool, pipet 42 mL of sulfuric acid. Then add 50 mL of sodium 

arsenate heptahydrate test solution and add water to make 1,000 mL. Allow to stand at 37 °C 

for 24 hours. 

Ascorbic acid: C6H8O6 [Japanese Pharmacopoeia] 

Barbital buffer solution: Dissolve 15 g (14.5~15.4 g) of barbital sodium in 700 mL of water, 

adjust the pH to 7.6 with dilute hydrochloric acid, and filter. 

Barbital sodium: C8H11N2NaO3 White, odorless, crystals or crystalline powder, having a bitter 

taste. Freely soluble in water, slightly soluble in ethanol, and practically insoluble in diethyl ether. 

pH: The pH of an aqueous solution of barbital sodium (1→200) is between 9.9 and 10.3. 

Loss on drying: Not more than 1.0 % (1 g, 105 °C, 4 hours). 

Content: Not less than 98.5 %. 

Assay: Weigh about 0.5 g of barbital sodium to three decimal places, record the value, 

previously dried at 105 °C for 4 hours, transfer to a separator, add 20 mL of water to 

dissolve, add 5 mL of ethanol and 10 mL of dilute hydrochloric acid, and extract with 50 mL 

of chloroform. Then extract with three 25 mL portions of chloroform, combine the total 

extract, wash with two 5 mL portions of water, and extract the washings with 10 mL 

portions of chloroform. Combine the chloroform extracts, and filter into a concial flask. 

Wash the filter paper with three 5 mL portions of chloroform, combine the filtrate and the 

washings, add 10 mL of ethanol, and titrate with 0.1 mol/L potassium hydroxide-ethanol 

solution until the color of the solution changes from yellow to purple through light blue 

(indicator: 2 mL of alizarin yellow GG-thymolphtalein test solution). Perform a blank 

determination in same the manner. 

1 mL of 0.1 mol/L potassium hydroxide-ethanol solution = 20.62 mg of C8H11N2NaO3 

Barium chloride dihydrate: BaCl2·2H2O [Special grade] 

Barium chloride test solution: To 12 g (11.5~12.4 g) of barium chloride dihydrate to make 100 

mL (0.5 mol/L). 

Barium hydroxide octahydrate: Ba(OH)2·8H2O[Special grade] Preserve in tightly stoppered 

bottles. 

Barium oxide: BaO [For dry] 
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Benzalkonium chloride: Benzalkonium chloride [Japanese Pharmacopoeia] 

Benzen for pesticide residue analysis: Benzen, for pesticide residue analysis 

Benzene: C6H6 [Special grade] Benzene for vitamin D determination is specified in an item of 

Vitamin D assay in the paragraph of General tests. 

Benzene, for pesticide residue testing 
Benzoic acid (standard reagent): C6H5COOH [Standard reagent for volumetric analysis] 

Bertrand's test solution A: Dissolve 40 g (39.5~40.4 g) of crystals of copper sulfate in water to 

make 1,000 mL. Keep this solution in a glass-stoppered bottle in well-filled. 

Bertrand's test solution B: Dissolve 200 g (199.5~200.4 g) of potassium sodium tartrate and 150 

g (149.5~150.4 g) of sodium hydroxide in water to make 1,000 mL. Preserve with rubber 

stoppers. 

Bertrand's test solution C: Dissolve 50 g (49.5~50.4 g) ferric sulfate (not to reduce potassium 

permanganate) in an appreciate quantity of water, add 200 mL of sulfuric acid, and add water 

to make 1,000 mL.  

Bertrand's test solution D: Dissolve 5 g (4.5~5.4 g) of potassium permanganate in water to 

make 1,000 mL. 

Standardization: Dissolve 0.25 g (0.245~0.254 g) of ammonium oxalate in 100 mL water, add 

2 mL of sulfuric acid, and warm between 60 °C and 70 °C. Titrate potassium permanganate 

solution. 1 mL of this solution correspond to Cu 0.2238/a g as titration amount is a mL. 

d-Biotin for assay: Specified in an item of d-Biotin, for assay. 

d-Biotin, for assay: A crude material for manufacturing d-biotin. Contains not less than 99.0 % 

of d-biotin (C10H16N2O3S) for assay. 

Bismuth sodium trioxide: NaBiO3 [Special grade] 

Bismuth subnitrate: [Japanese Pharmacopoeia] 

Blue tetrazolium: C40H32Cl2N8O2 [3,3'-Dianisole-bis-[4,4'-(3,5-diphenyl)] tetrazorium chloride] 

Light yellow crystals. Freely soluble in methanol, in ethanol and in chloroform, slightly soluble 

in water, and practically insoluble in acetone and in diethyl ether. 

Melting point: 245 °C (with decomposition) 

Molar absorbance coefficient: Not less than 60,000 (252 nm, methanol). 

Blue tetrazolium test solution, alkaline: To 1 volume of a solution of blue tetrazolium in 

methanol (1→200) add 3 volumes of a solution of sodium hydroxide in methanol (3→25). 

Prepare before use. 

Borax: Specified in an item of Sodium borate decahydrate. 

Boric acid: H3BO3 [Special grade] 

Bovine serum albumen: White to light yellow-brown powder albumin obtained from bovine 

serum by fractionation by alcohol. 
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Purity: Not less than 96 %. 

Bromine: Br2 [Special grade] Bromine is a dark red-brown liquid. It has a strong irritating 

property and a caustic nature. It is slightly soluble in water, freely soluble in ethanol and in 

diethyl ether. 

Bromine test solution: Prepare by saturating water with bromine as follows: transfer 2 to 3 mL 

of bromine to a glass-stoppered bottle, the stopper of which should be lubricated with 

petrolatum, add 100 mL of cold water, insert the stopper and shake. Protect from light, 

preferably in a cold place. 

Bromocresol green: C21H14Br4O5S [Special grade] Color change: pH 3.8 (yellow) to pH 5.4 

(blue). 

Bromocresol green test solution: Dissolve 0.05 g (0.045~0.054 g) of bromocresol green in 100 

mL of ethanol. Filter if necessary. 

Bromocresol green-methyl orange test solution: To 80 mL of bromocresol green-ethanol 

solution (1→1,000) add 20 mL of mrthyl orange-ethanol solution (1→1,000). 

Bromocresol green-methyl red test solution: Dissolve 0.15 g (0.145~0.154 g) of bromocresol 

green and 0.1 g (0.05~0.14 g) of methyl red in 180 mL of anhydrous ethanol, and add water to 

make 200 mL. 

Bromocresol purple test solution: Dissolve 1.6 g (1.55~1.64 g) bromocresol purple in 100 mL 

of ethanol, and adjust the pH to 7.5 (blue-purple color) with 2 mol/L sodium hydroxide. 

Bromophenol blue: C19H10Br4O5S [Special grade] Color change: pH 3.0 (yellow) to 4.6 (blue 

purple). 

Bromophenol blue test solution: Dissolve 0.1 g (0.05~0.14 g) of bromophenol blue in dilute 

ethanol to make 100 mL. Filter if necessary. 

Ｎ-Bromosuccinimide: (CH2CO)2NBr [Special grade] A white crystalline powder, soluble in 

acetone, slightly soluble in water and in glacial acetic acid, very slightly soluble in carbon 

tetrachloride. 

Melting point: Around 175 °C. 

Bromothymol blue: C27H28Br2O5S [Special grade] Color change: pH 6.0 (yellow) to 7.6 (blue). 

Bromothymol blue test solution: Dissolve 0.1 g (0.05~0.14 g) of bromothymol blue in 100 mL 

of dilute ethanol. Filter if necessary. 

Bromothymol blue-sodium carbonate test solution: Dissolve 0.15 g (0.145~0.154 g) of 

bromothymol blue and 0.15 g (0.145~0.154 g) of anhydrous sodium carbonate in water to make 

100 mL. 

n-Butanol: CH3(CH2)2CH2OH [n-Butyl alcohol (n-butanol), Special grade] 

Butanol, iso: (CH3)2CHCH2OH [Isobutyl alcohol (isobutanol), Special grade] 

Butanol, sec: CH3CH2CH(OH)CH3 [Secondary butyl alcohol, First grade] 
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n-Butyl acetate: CH3COOCH2CH2CH2CH3 [Special grade] 

2-Butyl parahydroxybenzoate:HOC6H4CO2CH2CH(CH3)2 White to light yellowish white 

crystalline powder, odorless or slightly characteristic odor. 

Clarity and color of solution: Dissolve 0.5 g (0.45 – 0.54 g) of butyl parahydroxybenzoate in 

10 mL of acetonitrile: the solution is colorless to pale yellow and clear and no foreign 

inorganic matters. 

Melting point: 59~61 °C 

Butyl parahydroxybenzoate: HOC6H4CO2CH2CH2CH2CH3 [Japanese Pharmacopoeia] 

Butyric acid: CH3CH2CH2COOH [Special grade] 

Caffeine: C8H10N4O2·H2O [Japanese Pharmacopoeia] 

Calcium chloride dihydrate: CaCl2·2H2O [Calcium chloride (dihydrate), Special grade] 

Calcium chloride test solution: To 7.5 g (7.45~7.54 g) of calcium chloride add water to make 

100 mL (0.5 mol/L) 

Calcium chloride, for water determination: CaCl2 [For water determination, grade 1~3] 

Calcium hydroxide: Ca(OH)2 [First grade] 

Calcium hydroxide for pH determination: [Calcium hydroxide, First grade] Use the saturated 

calcium hydroxide solution (pH 12.45 at 25 °C) obtained at 23 °C to 27 °C. 

Calcium hydroxide for pH determination: Specified in an item of calcium hydroxide, for pH 

measurement. 

Calcium hydroxide test solution: To 3 g (2.5~3.4 g) of calcium hydroxide add 1,000 mL of cold 

distilled water, and occasionally shake the mixture vigorously for 1 hour. Allow to stand, and 

use the supernatant liquid (0.04 mol/L). 

Calcium pantothenate: Ca(C9H16NO3)2 [Japanese Pharmacopoeia] 

Carbon dioxide: CO2 [Japanese Pharmacopoeia] 

Carbon disulfide: CS2 [Special grade] 

Carbon tetrachloride: CCl4 [Special grade] 

Casamino acid: Powder by proper treatment after hydrolyze vitamin-free casein after 

hydrolyzing by hydrochloric acid. This is white to light yellow powder, has specific odor. 

Casein peptone: Specified in an item of Casein, peptone. 

Casein test solution: To 0.1 g (0.05~0.14 g) of milk casein add 30 mL of water, disperse the 

casein well, add 1 mL of Sodium Hydroxide (1→10) to dissolve, and add water to make 50 

mL. Prepare before use. 

Casein, milk: Casein occurs as a white or almost white powder. 

Clarity and color of solution: Add 100 mL of 0.05 mol/L lactic acid test solution to 0.6 g 

(0.55~0.64 g) of milk casein: the solution has a faint, or is clear. 
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Absorbance: Weigh 0.6 g of milk casein to three decimal places, record the value, and dissolve 

in 0.05 mol/L of lactic acid test solution to make 100 mL. Determine the absorbances of this 

solution in 400 nm E1 cm
0.6% ≤ 0.4. 

Catechol: C6H4(OH)2 [First grade] 

Cellobiose: C12H22O11 

Optical rotation: [α]D
20= +34°~ +35° 

Heavy metal: Not more than 10 μg/g. 

Water: Not more than 0.5 %. 

Cellulose powder for thin-layer chromatography: Cellulose powder prepared for thin-layer 

chromatography, high quality. 

Cellulose powder for thin-layer chromatography (with fluorescent indicator): To cellulose 

powder for thin-layer chromatography add fluorescent indicator. 

Cellulose powder for thin-layer chromatography (with fluorescent indicator): Specified in an 

item of Cellulose powder (with fluorescent indicator), for thin-layer chromatography. 

Ceric ammonium sulfate tetrahydrate: Ce(SO4)2·2(NH4)2SO4·4H2O [Special grade] 

Chloramine: C7H7ClNNaO2S·3H2O [Chloramine T, Special grade] 

Chloramine test solution: Dissolve 1 g (0.5~1.4 g) of chloramine in water to make 100 mL. 

Prepare before use. 

Chloramphenicol: C11H12Cl2N2O5 [Japanese Pharmacopoeia] 

Chloride: Proceed with 0.20 g (0.195~0.204 g) of iron (III) perchloride according to the 

Chloride, and perform the test: the amount of chloride is not more than that of equivalent to 

0.40 mL of 0.001 mol/L hydrochloric acid (not more than 0.071 %). 

Chlorine: Cl2 A yellow green gas, having a suffocating odor. It is heavier than air and, dissolves 

in water. Prepared from chlorinated lime with hydrochloric Acid. Chlorine from a metal 

cylinder may be used. 

Chloroform: CHCl3   [Special grade] 

Chloroform, ethanol-free: Mix 20 mL of chloroform and 20 mL of water, gently shake for 3 

minutes, separate the chloroform layer, wash the layer again with two 20 mL of portions water, 

and filter it through dry filter paper. To the filtrate add 5 g (4.5~5.4 g) of anhydrous sodium 

sulfate, shake well for 5 minutes, allow the mixture to stand for 2 hours, and filter through dry 

paper. Prepare before use. 

p-Chlorophenol: ClC6H4OH p-Chlorophenol occurs as white or slightly red crystals or  

crystalline masses, has specific odor. It is very soluble in ethanol, in chloroform, in diethyl 

ether and in glycerol, sparingly soluble in water. 

Melting Point: Around 43 °C. 

Content: Not less than 99 %. 
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Assay: Weigh 0.2 g of p-chlorophenol to three decimal places, record the value, add water to 

dissolve, transfer to a 100 mL volumetric flask, and add water to make exactly 100 mL. 

Measure exactly 25 mL of this solution with transfer pipet, transfer into an iodine pot, add 

exactly 20 mL of 0.05 mol/L bromine solution with transfer pipet, and then 5 mL of 

hydrochloric acid, stopper within 30 seconds, shake occasionally for 30 minutes, and allow 

to stand for 15 minutes. Add 5 mL of potassium iodide (1→5), stopper within 30 seconds, 

shake well, and titrate with 0.1 mol/L sodium thiosulfate. (Indicator: 1 mL of starch test 

solution). Perform a blank determination in the same manner. 

1 mL of bromine solution (0.05 mol/L) = 3.214 mg of C6H5ClO 

Chromium (VI) oxide: CrO3 [Chromium trioxide (chromic anhydride), Special grade] 

Chromotropic acid: (HO)2C10H4(SO3Na)2 [Chromotropic acid (disodium salt), Special grade]  

Store protected from light. 

Chromotropic acid test solution: Dissolve 0.05g (0.045~0.054 g) of Chromotropic acid in the 

solution prepared by cautiously adding 68 mL of sulfuric acid to 30 mL of water, cooling then 

adding water to make 100 mL. Store protected from light. 

Citrate buffer solution: Dissolve 21.0 g (20.95~21.04 g) of citric acid and 8.4 g (8.35~8.44 g) of 

sodium hydroxide in 700 mL of water, adjust the pH to 1.3 with hydrochloric acid, add water to 

make 1,000 mL. 

Citrate buffer solution, for digestion test: To 0.1 mol/L hydrochloric acid test solution add 0.1 

mol/L disodium citrate to adjust the specified pH. 

0.2 mol/L Citrate buffer solution, pH 5.2: Dissolve 59.6 g (59.55~59.64 g) of sodium citrate 

and 21.8 g (21.75~21.84 g) of citric acid in 750 mL of water, if necessary use citric acid 

solution (1→50) or sodium citrate solution (1→100) to adjust the pH to 5.2, then add water to 

make 1,000 mL. 

Citrate test solution, 1 mol/L: Dissolve 12 g (11.5~12.4 g) of citrate in water to make 100 mL. 

Citric acid: C6H8O7·H2O [Special grade] 

Citric acid, anhydrous: C6H8O7 [Japanese Pharmacopoeia] 

Cobalt (II) nitrate hexahydrate: Co(NO3)2·6H2O [Special grade] 

Cobalt (II) sulfate heptahydrate: CoSO4·7H2O [Special grade] 

Concentrated potassium iodide test solution: Specified in an item of Potassium iodide, 

concentrated. 

Copper (II) chloride dihydrate: CuCl2·2H2O [Special grade] 

Copper (II) sulfate pentahydrate: CuSO4·5H2O [Special grade] 

Copper (II) sulfate, anhydrous: CuSO4 [Copper sulfate (anhydrous), First grade] 

Copper sulfate test solution: Dissolve 12.5 g (12.45~12.54 g) of copper sulfate in water to make 

100 mL (0.5 mol/L). 
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Copper sulfate-ammonium test solution: Dissolve 0.4 g (0.35~0.44 g) of copper sulfate in 50 

mL of a mixture (2 : 3) of ammonium test solution and citric acid solution (1→5). 

m-Cresol: CH3C6H4OH [First grade] 

p-Cresol: C6H4 (OH)CH3 [Special grade] 

Crystal violet: [Special grade] 

Crystal violet-glacial acetic acid test solution: Dissolve 50 mg (49.5~50.4 mg) of crystal violet 

in 100 mL of glacial acetic acid. 

Cyanogen bromide test solution: To 100 mL of ice-cold water add 1 mL of bromine, shake 

vigorously, and add ice-cold potassium cyanide test solution dropwise until the color of 

bromine just disappears. Prepare this test solution in a draft chamber before use. On handling 

this solution, be careful not to inhale its vapors, which are very toxic. 

Cyanogen bromide test solution, for dibenzoyl thiamine assay: To 100 mL of ice-cold water 

add 2 mL of bromine, shake vigorously, and add ice-cold potassium thiocyanate test solution 

dropwise until the color of bromine just disappears. Prepare this test solution in a draft chamber 

before use and store in a cool place. Use within one month. On handling this solution, be 

careful not to inhale its vapors, which are very toxic. 

Cyanogen bromide test solution for dibenzoyl thiamine assay: Specified in an item of 

Cyanogen bromide test solution, for dibenzoyl thiamine assay. 

β-Cyclodextrin: (C6H10O5)7 β-Cyclodextrin occurs as white crystalline powder. 
Loss on drying: Not more than 12.0 % (1 g, 105 °C, 3 hours). 

Residue on ignition: Not more than 8.2 % (1 g). 

β-Cyclodextrin buffer solution: To 5.5 g (5.45~5.54 g) of β-cyclodextrin add No. 3 buffer 

solution described in Microbial assay for antibiotics in the paragraph of General tests to make 

1,000 mL. 

Cyclohexane: C6H12 [Special grade] 

Cyclohexanone: C6H10O [Special grade] 

Cysteine hydrochloride: HSCH2CH(NH2)COOH·HCl [Special grade] 

L-Cysteine hydrochloride monohydrate: HSCH2CH(NH2)COOH·HCl·H2O [Special grade] 

L-Cystine: HOOC(NH2)CHCH2SSCH2CH(NH2)COOH [Special grade] 

DEAE-sephadex A-25 for chromatography: Specified in an item of DEAE-sephadex A-25, for 

chromatography. 

DEAE-sephadex A-25, for chromatography: DEAE-sephadex for chromatography (water 

regain 2.5). 

Diatomaceous earth for chromatography: Specified in an item of Diatomaceous earth and for 

chromatography. 
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Diazobenzenesulufonic acid test solution: Weigh 0.9 g (0.85~0.94 g) of sulfanilic acid, 

previously dried at 105 °C for 3 hours, dissolve it in 10 mL of diluted hydrochloric acid by 

heating, and add water to make 100 mL. Measure 3.0 mL of this solution, add 25 mL of sodium 

nitrite test solution, and allow to stand for 5 minutes while cooling with ice. Then add 5 mL of 

sodium nitrite test solution, and water to make 100 mL, allow to stand in ice water for 15 

minutes. Prepare before use. 

2,6-dibromoquinone chlorimide: O : C6H2Br2 : NCl [Special grade] 

2,6-Dichlor phenol indophenol sodium test solution for titration: Specified in an item of 2,6-

Dichlor phenol indophenol sodium test solution, for titration. 

2,6-Dichloroindophenol sodium: C12H6Cl2NNaO2 [Special grade] 

2,6-Dichloroindophenol sodium test solution: To 0.1g (0.05~0.14 g) of 2,6-dichloroindophenol 

sodium add 100 mL of water, warm, and filter. Use within 3 days. 

2,6-Dichloroindophenol sodium test solution, for titration: Dissolve 0.042 g (0.0415~0.0424 

g) of sodium hydrogen carbonate in 50 mL of water, then dissolve 0.05 g (0.045~0.054 g) of 

2,6-dichloroindophenol sodium, add water to make 200 mL, and filter. Prepare before use. 

Dichloromethane: CH2Cl2 [Special grade] 

Diethyl ether: C2H5OC2H5 [Ethyl Ether, Special grade] 

N,N-Diethyl-N'-1-naphthylethylenediamine oxalate: C18H24N2O4·1/2H2O [N-(1-Naphthyl)-N'-

diethylethylenediamine oxalate, Special grade] Store protected from light . 

N,N-Diethyl-N'-1-naphthylethylenediamine oxalate test solution: Dissolve 1 g (0.5~1.4 g) of 

N,N-diethyl-N’-1-naphthylethylenediamine oxalate in water to make 1,000 mL. 

Digest of serum: A yellow powder. 

Loss on drying: Not more than 5 % (1 g, 85 °C, 1 hour). 

Solubility: Adjust the pH at 7.0 of the solution (1→100) and sterilize in an autoclave at 121 °C 

for 15 minutes: no insoluble substance in the solution. 

pH: Sterilize this solution (1→100) in an autoclave at 121 °C for 15 minutes: the pH of this 

solution should be 5.5 to 7.0.  

Digitonin: C55H90O29 Digitonin occurs as white crystalline powder and slightly soluble in water. 

It dissolves in warm ethanol and in glacial acetic acid, and does not dissolve in chloroform and 

in diethyl ether.  

Clarity and color of solution: Dissolve 0.5 g (0.45~0.54 g) of digitonin in 20 mL warm ethanol: 

the solution is clear and colorless. 

Melting point: Around 230 °C (with decomposition). 

Optical rotation: [α]D
20= -47° to -49° (1 g, 75 % acetic acid, 10 mL, 100 mm). 

Loss on drying: Not more than 6 % (105 °C). 

Residue on ignition: Not more than 0.3 %. 
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Dilute 2,4-dinitrochlorobenzene test solution: Specified in an item of 2,4-Dinitrochlorobenzene 

test solution, dilute. 

Dilute acetic acid: Specified in an item of Acetic acid, dilute. 

Dilute ethanol: Specified in an item of Ethanol, dilute. 

Dilute hydrochloric acid: Specified in an item of Hydrochloric acid, dilute. 

Dilute iron (III) chloride test solution: Specified in an item of Iron (III) chloride, dilute. 

Dilute nitric acid: Specified in an item of Nitric acid, dilute. 

Dilute sodium hydroxide test solution: Specified in an item of Sodium hydroxide test solution, 

dilute. 

Dilute sodium hydroxide-ethanol test solution: Specified in an item of Sodium hydroxide-

ethanol test solution, dilute. 

Dilute sulfuric acid: Specified in an item of Sulfuric acid, dilute. 

Dimethylamine hydrochloride: (CH3)2NH·HCl White crystals, it is deliquescent, and is very 

soluble in water.  

Melting point: 170~172 °C 

p-Dimethylaminobenzaldehyde: (CH3)2N·C6H4CHO [Special grade] 

p-Dimethylaminobenzaldehyde-ethanol-sulfuric acid test solution: Dissolve 1.5g (1.45~1.54 

g) of p-dimethylaminobenzaldehyde in 50 mL of anhydrous ethanol, add 0.5 mL of sulfuric 

acid, and add anhydrous ethanol to make 100 mL. Prepare before use. 

p-Dimethylaminobenzaldehyde-ferric chloride test solution: Dissolve 125 mg (124.5~125.4 

mg) of p-dimethylaminobenzaldehyde in a cold mixture of 65 mL of sulfuric acid and 35 mL of 

water, then add 0.05 mL of ferric chloride test solution. Use within 7 days. 

p-Dimethylaminocinnamaldehyde: C11H13NO Orange, crystals or crystalline powder, having a 

characteristic odor. Freely soluble in diluted hydrochloric acid, sparingly soluble in ethanol and 

diethyl ether, and practically insoluble in water. 

Clarity and color of solution: Dissolve 0.2 g (0.15~0.24 g) of p-dimethylaminocinnamaldehyde 

in 20 mL of ethanol: the solution is clear. 

Melting Point: 140~142 °C 

Loss on drying: Not more than 0.5 % (1 g, 105 °C, 2 hours). 

Residue on ignition: Not more than 0.10 % (1 g). 

Nitrogen content: 7.8~8.1 % (105 °C, 2 hours, After drying, Nitrogen determination). 

p-Dimethylaminocinnamaldehyde test solution: Before use, add 1 mL of glacial acetic acid to 

10 mL of a solution of p-dimethylaminocinnamaldehyde (1→2,000) in ethanol.  

Dimethylformamide: HCON(CH3)2 [N,N-dimethylformamide, Special grade] 

Dimethylsulfoxide: CH3SOCH3 [Special grade] 

3,5-Dinitrobenzyl chloride: (NO2)2C6H3COCl [Special grade] 
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2,4-Dinitrochlorobenzene: C6H3(NO2)2Cl [Special grade] 

2,4-Dinitrochlorobenzene test solution: Dissolve 0.01 g (0.005~0.014 g) of 2,4- 

dinitrochlorobenzene in benzene for pesticide residue analysis, transfer to a 100 mL volumetric 

flask, add benzene for pesticide residue analysis to make exactly 100 mL. Measure 1 mL of this 

solution with transfer pipet, place in a 100 mL volumetric flask, add benzene for pesticide 

residue analysis to make exactly 100 mL. 

2,4-Dinitrochlorobenzene test solution, dilute: Measure 10 mL of 2,4-dinitrochlorobenzene test 

solution with transfer pipet, transfer to a 100 mL volumetric flask, and add benzene for 

pesticide residue to make exactly 100 mL. 

3,5-Dinitrosalicylic acid: (NO2)2C6H2(OH)COOH 3,5-Dinitrosalicylic acid occurs as pale yellow 

to pale yellow-brown powder or crystalline powder. It is freely soluble in ethanol and in 

acetone, slightly soluble in water.  

Clarity and color of solution: To 1 g (0.5~1.4 g) of 3,5-dinitrosalicylic acid add 20 mL of 

ethanol: the solution is clear.   

Melting point: 171~175 °C 

Identification: Weigh 1 mg (0.5~1.4 mg) of 3,5-dinitrosalicylic acid, determine the infrared 

absorption spectrum of it as directed in the potassium bromide disk method under Infrared 

spectrophotometry, it exhibits absorption at the wave numbers of about 3,100 cm−1, 1,680 

cm−1,1,600 cm−1, 1,540 cm−1, 1,340 cm−1, 1,220 cm−1, 1,160 cm−1, 1,090 cm−1, 900 cm−1, 810 

cm−1, 740 cm−1 and 710 cm−1. 

Content: Not less than 98 %. 

Assay: Weigh 0.4 g of 3,5-dinitrosalicylic acid to three decimal places, record the value, add 

10 mL of ethanol and 20 mL of water, and titrate with 0.1mol/L sodium hydroxide (the 

potentiometric titration). 

1 mL of 0.1 mol/L sodium hydroxide = 0.02281 g of (NO2)2C6H2(OH)COOH 

3,5-Dinitrosalicylic acid test solution: To 20.0 g (19.95~20.04 g) of 3,5-dinitrosalycilic acid add 

800 mL of water, and suspend. To this solution add 300 mL of sodium hydroxide test solution 

for digestion test in small portions while stirring. Warm this solution in a water bath at not 

exceeding 48 °C, and stir until it becomes clear. To this solution add 600 g (599.5~600.4 g) of 

sodium potassium tartrate in small portions, and stir until it becomes clear. If necessary, warm 

this solution in a water bath not exceeding 48 °C, and stir. Then, add water to make 2,000 mL, 

filter with glass filter (G3), and preserve in light-resistant containers. Use within 180 days. 

1,4-Dioxane: C4H8O2 [Special grade] 

2,7-Dioxynaphthalene: C10H6(OH)2  (2,7-Dihydroxynaphthalene) 2,7-Dioxynaphthalene occurs 

white needle crystals or crystalline powder. It is freely soluble in ethanol and in diethyl ether, 

and slightly soluble in water. 
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Melting point: 190 °C 

2,7-Dioxynaphthalene test solution: Dissolve 0.025 g (0.0245~0.0254 g) of 2,7-

dihydroxynaphthalene in 1,000 mL of methanol, to 90 mL of this solution add 5 mL of 

potassium ferricyanide solution (1→500) and 5 mL of potassium cyanide solution (1→100), 

mix, and allow to stand for 30 minutes. Separately, to 15 mL of sodium hydroxide solution 

(2.25→200) add methanol to make 200 mL. Add 100 mL of this solution to the above. Filter 

before use, and use within 75 minutes.   

Diphenylamine: (C6H5)2NH [Special grade]  

Diphenylamine test solution: Dissolve 1 g (0.5~1.4 g) of diphenylamine in 100 mL of sulfuric 

acid. Use the colorless solution. 

Diphenylcarbazone: C6H5NHNHCON NC6H5 [Special grade] 

Diphenylcarbazone test solution: Dissolve 1 g (0.5~1.4 g) of diphenylcarbazone in ethanol to 

make 1,000 mL. 

Diphenylthiocarbazone: C6H5NHNHCSN: NC6H5 [Dithizone, Special grade] 

Dipotassium hydrogen phosphate: K2HPO4 [Dibasic potassium phosphate, Special grade] 

0.15 mol/L Dipotassium hydrogen phosphate test solution: Dissolve 26.13 g (26.125~26.134 

g) of dipotassium hydrogen phosphate in water to make 1,000 mL.  

α,α′-Dipyridyl: C10H8N2 [Special grade] 

α,α′-Dipyridyl test solution: To 0.25 g (0.245~0.254 g) of α,α′-dipyridyl to make 100 mL. 

Prepare before use. 

Disodium 1-nitroso-2-naphthol-3,6-disulfonate: C10H5NNa2O8S2 [Disodium 1-nitroso-2- 

naphthol-3,6-disulfonate (nitroso R salt), Special grade] 

Disodium citrate: C6H6Na2O7·1 (1/2) H2O [Special grade] 

Disodium citrate test solution, 0.1 mol/L: To 26.3 g (26.25~26.34 g) of disodium citrate add 

water to make 1,000 mL. 

Disodium dihydrogen ethylenediamine tetraacetate dihydrate: C10H14N2Na2O8·2H2O [Special 

grade] 

Disodium hydrogen phosphate dodecahydrate: Na2HPO4·12H2O [Disodium phosphate (12 

hydrate), Special grade] 

Disodium hydrogen phosphate test solution: Dissolve 12 g (11.5~12.4 g) of disodium hydrogen 

phosphate in water to make 100 mL (1 mol/L).   

Disodium hydrogen phosphate test solution, 0.1 mol/L: Dissolve 14.2 g (14.15~14.24 g) of 

anhydrous disodium hydrogen phosphate in water to make 1,000 mL. 

Disodium hydrogen phosphate test solution, 0.05 mol/L: Dissolve 7.1 g (7.05~7.14 g) of 

anhydrous disodium hydrogen phosphate in water to make 1,000 mL. 
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Disodium hydrogen phosphate test solution, 0.02 mol/L: Dissolve 2.84 g (2.835~2.844 g) of 

anhydrous disodium hydrogen phosphate in water to make 1,000 mL. 

Disodium hydrogen phosphate, anhydrous: Na2HPO4 [Disodium phosphate (anhydrous), 

Special grade] 

Disodium hydrogen phosphate, anhydrous, for pH determination: Na2HPO4 [Disodium 

phosphate (anhydrous), For pH determination] 

Distilled water: Use purified water.  

Dithizone: C6H5NHNHCSN : NC6H5 [Dithizone (diphenyithiocarbazone), Special grade] 

Dithizone test solution: Dissolve 25 mg (24.5~25.4 mg) of dithizone in ethanol to make 100 mL. 

Prepare before use. 

Dragendorff's test solution: Dissolve 0.85 g (0.845~0.854 g) of bismuth subnitrate in 10 mL of 

glacial acetate and 40 mL of water (Solution A). Dissolve 8 g (7.5~8.4 g) of potassium iodide 

in 20 mL of water (Solution B). Immediately before use, mix equal volumes of solution A and 

solution B and glacial acetic acid. Store solution A and solution B in light-resistant containers. 

Dragendorff's test solution, for spraying: Add 20 mL of acetic acid (1→5) to 4 mL of mixture 

of equal volumes of solution A and solution B of Dragendorff's test solution. Prepare before 

use. 

Drangendorff's test solution for spraying: Specified in an item of Drangendorff's test solution, 

for spraying. 

Ephichlorohydrin: C3H5OCl [Special grade] 

Eriochrome black T: C20H12N3NaO7S [Eriochrome black T, (1-(1-hydrooxy-2-naphthylazo)-5-

nitro-4-naphtol-sodium sulfate), Special grade] 

Eriochrome black T test solution: Dissolve 0.5 g (0.45~0.54 g) of eriochrome black T and 4.5 g 

(4.45~4.54 g) of hydroxylamine hydrochloride in 100 mL of ethanol. Preserve in light-

resistance containers. 

Eriochrome black T-sodium chloride indicator: Mix 0.1 g (0.05~0.14 g) of eriochrome black T 

with 10 g (9.5~10.4 g) of sodium chloride, and triturate until the mixture becomes 

homogenous. 

Esterase suspension: Suspend the esterase which is separated from culture filtrate of 

Streptomyces rochei var. volubilis in ammonium sulfate solution (423→1,000). It contains not 

less than 1.0 unit/mL. One unit is equivalent to the amount of enzyme that produces 1 μmol of 

4-nitrophenol from 4-nytrophenyl acetate at 25 °C, pH 7.0 per minute. Store not exceeding 

6 °C. Dilute with an appropriate amount of water, filter with membrane filter (0.45 μm), and 

dilute with water to make 0.035 unit/mL of esterase suspension, prepare before use. 

Ethanol: C2H5OH [Ethyl alcohol (95 v/v%), Special grade] 
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Ethanol, aldehyde-free: Transfer 1 L of ethanol to a glass-stoppered bottle, add the solution 

prepared by dissolving 2.5 g (2.45~2.54 g) of lead (II) acetate trihydrate in 5 mL of water, and 

mix well. Separately, dissolve 5 g (4.5~5.4 g) of potassium hydroxide in 25 mL of warm 

ethanol, cool, and add this solution gently, without stirring, to the first solution. After 1 hour, 

shake this mixture vigorously, allow to stand overnight, decant the supernatant liquid, and 

distill. For ethanol, aldehyde-free used to assay vitamin D, is defined in an item of Vitamin D 

assay in the paragraph of General tests. 

Ethanol, anhydrous: C2H5OH [Ethyl alcohol (not less than 99.5 v/v%), Special grade] 

Ethanol, chloroform-free: Specified in an item of Chloroform, ethanol-free. 

Ethanol, dilute: Add water to an equal volume of ethanol to have C2H5OH 47.45~50.00 v/v% 

content. 

Ethoxyquin for assay: Specified in an item of Ethoxyquin, for assay. 

Ethoxyquin, for assay: A crude material for manufacturing ethoxyquin: It contains not less than 

98.0 % ethoxyquin (C14H19NO). 

Ethyl acetate: CH3COOC2H5 [Special grade] 

Ethyl cyanoacetate: NCCH2COOC2H5 [First grade] 

Ethylene dichloride: Specified in an item of Vitamin D assay in the paragraph of General tests. 

Ethylene dichloride: C2H2Cl2 [Special grade] 

Ethylene glycol: HOCH2CH2OH [Ethylene glycol (glycol), Special grade] 

Ethylene glycol for Karl Fisher's Method: Specified in an item of Ethylene glycol, for Karl 

Fisher's Method. 

Ethylene glycol, for Karl Fischer's Method: Distil ethylene glycol, and collect the fraction 

distilling at 195~198 °C. Water of 1 mL of this product is not more than 1.0 mg. 

Ethylene glycol monomethyl ether: HOCH2CH2OCH3 [Ethylene glycol monomethyl ether 

(methyl cellosolve), Special grade] 

Extract liquid from bovine heart: Mince bovine cardiac muscle which is removed fat, tendon 

and blood vessel, add water, allow to stand for 24 hours at not exceeding 4 °C, warm in water 

bath at 50 °C for several hours, and boil, or allow to stand at 100 °C for several minutes with 

steam. Cool, filter with cloth then with filter paper. 

Fehling's solution-reducing substance: Dissolve 0.5 g (0.45~0.54 g) of Fehling's solution-

reducing substance in 10 mL of water, add 5 mL of Fehling's solution, boil for 3 minutes, allow 

to stand for 30 minutes: A color of the solution does not change. 

Fehling's test solution 
The copper solution: Dissolve 34.66 g (34.655~34.664 g) of copper (II) sulfate pentahydrate in 

water to make 500 mL. Keep this solution in a glass-stoppered bottles in well-filled. 
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The alkaline tartrate solution: Dissolve 173 g (172.5~173.4 g) of potassium sodium tartrate 

tetrahydrate and 50 g (49.5~50.4 g) of sodium hydroxide in water to make 500 mL. Preserve 

this solution in a polyethylene container. 

Before use, mix equal volumes of both solutions. 
Ferrous ammonium sulfate test solution: Dissolve 8 g (7.5~8.4 g) of ferrous ammonium sulfate 

in water to make 100 mL. 

Fluorescein: C20H12O5 [Special grade] 

Fluorescein-ethanol test solution: Dissolve 50 mg (49.5~50.4 mg) of fluorescein in ethanol to 

make 100 mL. 

Folin's test solution: Place 20 g (19.5~20.4 g) of sodium tungstate (VI) dihydrate, 5 g (4.5~5.4 g) 

of disodium molybdate (VI) dihydrate and about 140 mL of water in a 300 mL volumetric 

flask, add 10 mL of diluted phosphoric acid (17→20) and 20 mL of hydrochloric acid, and boil 

gently using a reflex condenser with ground glass joints for 10 hours. To the mixture add 30 

mL of lithium sulfate monohydrate and 10 mL of water, and then add a very small quantity of 

bromine to change the deep green color of the solution to yellow. Remove the excess bromine 

by boiling for 15 minutes without a condenser, and cool. Add water to make 200 mL, and filter 

through a glass filter. Store free from dust. Use this solution as the stock solution, and dilute 

with water to the directed concentration before use. 

Formaldehyde solution: HCHO [Special grade] 

Formalin: Specified in an item of Formaldehyde solution. 

Formalin-magnesium carbonate test solution: Add magnesium carbonate to formalin, shake 

well, saturate and filter, add water to make 4 volumes. 

Formic acid: HCOOH [Special grade] 

Glacial acetic acid: Specified in an item of Acetic acid, glacial. 

Glacial acetic acid for nonaqueous titration: Specified in an item of Acetic acid, glacial, for 

nonaqueous titration. 

Glacial acetic acid for nonaqueous titration: Specified in an item of Acetic acid, glacial, for 

nonaqueous titration. 

Glass Fiber: [Glass Wool, Special grade] 

β-Glucan: β-Glucan is polysaccharide which exists on cell wall of barley, wheat and yeast, and 

produces D-glucose by hydrolysis. Use 200,000 molecular weight one which is obtained from 

barley. 

Glucose: C6H12O6 [Japanese Pharmacopoeia] 

Glycerin: C3H8O3 [Concentrated Glycerol, Japanese Pharmacopoeia] 



Provisional Translation from Japanese Original 
 

124 
 

Guanine hydrochloride: C5H5N5O·HCl Guanine hydrochloride occurs as white crystals or a 

white crystalline powder. It is soluble in dilute hydrochloric acid, practically insoluble in water 

and in ethanol. 

Clarity and Color of solution: Dissolve 0.2 g (0.15~0.24 g) of Guanine hydrochloride in 20 mL 

of hydrochloric by warming: the solution is clear and colorless. 

Water: Not more than 5.0 % (1 g). 

Content: Not less than 94 %. 

Halofuginone hydrobromide: C16H18Br2ClN3O3 Halofuginone hydrobromide occurs as a white 

to greyish white powder. 

Content: Not less than 98.0 %. 

Purity: Dissolve 0.020 g (0.0195~0.0204 g) of halofuginone hydrobromide in 10 mL of a 

mixture of chloroform, methanol and water (3 : 3 : 0.5). Spot 10 μL of this solution on a plate 

of silica gel for thin-layer chromatography (with fluorescent indicator). Develop the plate 

with a mixture of chloroform, methanol and ammonium (75 : 25 : 1) to a distance of about 

15 cm, and air-dry the plate. Examine under ultraviolet light (DWL 254 nm): only one spot 

appears at an Rf value of about 0.3 and no spot other than the principal spot. 

Assay: Dry halofuginone hydrobromide, weigh 0.3 g to three decimal places, record the value. 

Add 60 mL of methanol and 10 mL of mercuric acetate test solution, and titrate with 0.1 

mol/L of perchloric acid (potentiometric titration). Perform a blank determination and make 

any necessary correction. 

1 mL of 0.1 mol/L perchloric acid = 49.56 mg of C16H18Br2ClN3O3 

Halofuginone hydrobromide (cis-isomer): C16H18Br2ClN3O3 Halofuginone hydrobromide (cis- 

isomer) occurs as a white to greyish white powder. 

Content: Not less than 98 %. 

Purity: Dissolve 0.020 g (0.0195~0.0204 g) of halofuginone hydrobromide (cis-isomer) in 10 

mL of a mixture of chloroform, methanol and water (3 : 3 : 0.5). Spot 10 μL of this solution 

on a plate of silica gel for thin-layer chromatography (with fluorescent indicator). Develop 

the plate with a mixture of chloroform, methanol and ammonium (75 : 25 : 1) to a distance 

of 15 cm, and air-dry the plate. Examine under ultraviolet light (DWL 254 nm): only one spot 

appears at an Rf value of 0.5 and no spot other than the principal spot. 

Assay: Dryhalofuginone hydrobromide (cis-isomer), weigh 0.3 g to three decimal places, 

record the value. Add 60 mL of methanol and 10 mL of mercuric acetate, and titrate with 0.1 

mol/L of perchloric acid (Potentiometric titration). Perform a blank determination and make 

any necessary correction. 

1 mL of 0.1 mol/L perchloric acid = 49.56 mg of C16H18Br2ClN3O3 



Provisional Translation from Japanese Original 
 

125 
 

Hen's egg-york liquid: Separate egg-york from hen's egg aseptically, and dilute with the same 

amount of water. Prepare before use. 

Hexane: C6H14 [n-Hexane, Special grade] n-Hexane for vitamin D assay is specified in an item of 

Vitamin D assay in the paragraph of General tests. 

n-Hexane, for ultraviolet-visible spectrophotometry: [n-Hexane, Special grade] Read 

absorbance of hexane for ultraviolet-visible spectrophotometry, using as the blank as directed 

under Ultraviolet-visible Spectrophotometry: its value is not more than 0.10 at 220 nm, not 

more than 0.02 at 260 nm. It exhibits no characteristic absorption between 260 nm and 350 nm. 

Hooker's staining solution: Mix 0.037 mol/L methylrosaniline chloride-ethanol test solution and 

0.07 mol/L ammonium oxalate test solution, allow to stand for one night, and filter. Preserve in 

light-resistant containers. 

Horse defibernated blood: Collect the blood from horse by applying aseptic manipulation, 

defibernate with sterile glass beads within 30 seconds. 

Storage temperature: 2~6 °C 

Expiry date: 2 weeks after the production date. 

Hydrochloric acid: HCl [Special grade] Not less than 35 %. 

Hydrochloric acid test solution, 8 mol/L: To 720 mL of hydrochloric acid add water to make 

1,000 mL. 

Hydrochloric acid test solution, 6 mol/L: To 540 mL of hydrochloric acid add water to make 

1,000 mL. 

Hydrochloric acid test solution, 2.5 mol/L: To 225 mL of hydrochloric acid add water to make 

1,000 mL. 

Hydrochloric acid test solution, 2 mol/L: To 180 mL of hydrochloric acid add water to make 

1,000 mL. 

Hydrochloric acid test solution, 1 mol/L: To 90 mL of hydrochloric acid add water to make 

1,000 mL. 

Hydrochloric acid test solution, 0.5 mol/L: To 45 mL of hydrochloric acid add to make 1,000 

mL. 

Hydrochloric acid test solution, 0.2 mol/L: To 200 mL of 1 mol/L hydrochloric acid add water 

to make 1,000 mL. 

Hydrochloric acid test solution, 0.1 mol/L: To 100 mL of 1 mol/L hydrochloric acid add water 

to make 1,000 mL. 

Hydrochloric acid test solution, 0.001 mol/L: To 10 mL of 0.1 mol/L hydrochloric acid add 

water to make 1,000 mL. 

Hydrochloric acid, dilute: To 23.6 mL of hydrochloric acid add water to make 100 mL (10 %). 
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0.1 mol/L Hydrochloric acid-methanol test solution: To 9.0 mL of hydrochloric acid add 

methanol to make 1,000 mL. 

0.01 mol/L Hydrochloric acid-methanol test solution: To 10 mL of 1 mol/L hydrochloric acid 

add methanol to make 1,000 mL. 

Hydrofluoric acid: HF [Special grade] It contains not less than 46.0 % of HF. 

Hydrogen: H2 [Reference materials, Third grade] 

Hydrogen peroxide test solution: Add 9 volumes of water to 1 volume of strong hydrogen 

peroxide (3 %). Prepare before use. 

Hydrogen peroxide water, strong: H2O2 [Hydrogen peroxide solution (30 %), Special grade] 

  Contains not less than 30 w/v% of H2O2. Protect from light and store at a cool place. 

Hydrogen sulfide: H2S Colorless poisonous gas, heavier than air. It dissolves in water. Prepare 

by treating iron (II) sulfide with diluted sulfuric acid or diluted hydrochloric acid. Other 

sulfides yielding hydrogen sulfides with dilute acids may be used. 

Hydroxy semduramicin sodium: C45H75O17Na A white crystalline powder. 

Purity: Dissolve 1 g (0.5~1.4 g) of hydroxy semduramicin sodium in 1 mL of methanol, spot 5 

μL of this solution on a plate of silica gel for thin-layer chromatography. Develop the plate 

10 cm with a mixture of ethyl acetate and glacial acetic acid (4 : 1) as developing  solvent, 

and air-dry the plate. To this plate spray vanillin-sulfuric acid-ethanol test solution, heat at 

105 °C for 10 minutes: only one red-brown spot at an Rf value of 0.5, no spots other than the 

principal spot. 

25-Hydroxycholecalciferol: Contains not less than 97.0 % of C27H44O2·H2O. 

Hydroxylammonium chloride: NH2OH·HCl [Special grade] 

2-Hydroxy-m-toluic acid: CH3C6H3(OH)COOH A white to slightly red crystalline powder. It is 

freely soluble in ethanol, slightly soluble in water. 

Melting point: 163~170 °C 

Hypophosphorous acid: H3PO2 [First grade] It contains 30 % to 32 % of H3PO2. 

Iodine: I2 [Special grade] 

Iodine test solution: Dissolve 14 g (13.5~14.4 g) of iodine in 100 mL of potassium iodide 

solution (2→5), add 1 mL of dilute hydrochloric acid, and dilute with water to make 1,000 mL 

(0.05 mol/L). Preserve protected from light. 

Iodine-acetone test solution: Triturate 10 g (9.5~10.4 g) of iodine and 6 g (5.5~6.4 g) of 

potassium iodide, dissolve in 10 mL of water, add 90 % ethanol to make 100 mL. Pipet 3.5 mL 

of this solution, add acetone to make 100 mL. 

Iodine-Lugol's solution: Triturate 5 g (4.5~5.4 g) of iodine and 10 g (9.5~10.4 g) of potassium 

iodide, and dissolve in water to make 100 mL. Dilute 5 times with water before use.  

Iron (II) sulfate heptahydrate: FeSO4·7H2O [Special grade] 
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Iron (II) sulfate test solution: Dissolve 8 g (7.5~8.4 g) of iron (II) sulfate heptahydrate in 100 

mL of freshly boiled and cooled water. Prepare before use. 

Iron (II) sulfide: FeS [First grade] 

Iron (III) chloride hexahydrate: FeCl3·6H2O [Special grade] 

Iron (III) chloride -hydrochloric acid test solution: Dissolve 10 g (9.5~10.4 g) of iron (III) 

chloride in 0.1 mol/L of hydrochloric acid to make 100 mL. 

Iron (III) chloride test solution: Dissolve 9 g (8.5~9.4 g) of iron (III) chloride in water to make 

100 mL (0.5 mol/L).  

Iron (III) chloride test solution, dilute: To 2 mL of ferric chloride test solution add water to 

make 100 mL. Prepare before use. 

Iron (III) perchloride: Fe(ClO4)3 Iron (III) perchloride occurs as light grey to light brown 

crystals, deliquescent. It is very soluble in water. 

Clarity and color of solution: The solution (1→20) is clear and colorless. 

Iron (III) perchloride test solution: Dissolve 3 g (2.5~3.4 g) of Iron (III) perchloride in water to 

make 500 mL, filter. 

Iron (III) sulfate n-hydrate: Fe2 (SO4)3·nH2O [Special grade] 

Isoamyl acetate: CH3COOCH2CH2CH(CH3)2 [Special grade] 

Isoamyl alcohol: Specified in an item of Amyl alcohol, iso. 

Isobutanol: Specified in an item of butanol, iso. 

Isooctane: (CH3)3CCH2CH(CH3)2 [Japanese Pharmacopoeia] 

Isopropanol: Specified in an item of propanol, iso. 

Karl Fisher's test solution: Specified in an item of Water Determination in the paragraph of 

General tests. 

Lactic acid: C3H6O3 [Special grade] 

Lactic acid buffer solution, 0.1 mol/L, for digestion test: Dissolve 9.01 g (9.005~9.014 g) of 

lactic acid in water to make 900 mL. To this solution add dilute sodium hydroxide test solution 

to adjust the specific pH, and add water to make 1,000 mL. 

Lactic acid test solution, 1 mol/L: To 90.1 g (90.05~90.14 g) of lactic acid add water to make 

1,000 mL. 

Lactic acid test solution, 0.05 mol/L: To 4.5 g (4.45~4.54 g) of lactic acid add water to make 

1,000 mL. 

Lactose monohydrate: C12H22O11·H2O [Japanese Pharmacopoeia] 

Lanthanum-alizarin complexone test solution: 10 % aqueous solution prepared by diluting 

hexamethylenetetramine-hydrogen phthalate buffer solution in which dissolved alizarin 

complexone and lanthanum salts. 

Lead (II) nitrate: Pb(NO3)2 [Special grade] 
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Lead (II) oxide: PbO [Special grade] 

Lead acetate: Pb (CH3COO)2·3H2O [Special grade] 

Lead acetate test solution: Dissolve 9.5 g (9.45~9.54 g) of lead acetate in fleshly boiled and 

cooled water to make 100 mL. Preserve in tightly stoppered bottles (0.25 mol/L). 

Lead subacetate test solution: Place the yellowish mixture obtained by triturating 3 g (2.5~3.4 

g) of lead (II) acetate and 1 g (0.5~1.4 g) of lead (II) oxide with 0.5 mL of water in a beaker, 

and heat on a water bath, covering with a watch glass, until it shows a homogeneous, white to 

reddish white color. Then add 9.5 mL of hot water in a small portions, cover it again with a 

watch glass, and set it aside. Decant the supernatant liquid, and adjust the specific gravity to 

1.23 to 1.24 (15 °C) by adding water. Preserve in tightly stoppered bottles. 

Lily's staining solution: Mix 20 mL of 0.25 mol/L methylrosaniline chloride-ethanol test 

solution and 80 mL of ammonium oxalate solution (1→100), and dissolve. Prepare before use. 

Liquid paraffin: Specified in an item of Paraffin, liquid. 

Lithium acetate dihydrate: CH3COOLi·2H2O [For amino acid analysis] 

Lithium chloride monohydrate: LiCl·H2O [For amino acid analysis] 

Lithium citrate buffer solution: To 6.9 g (6.85~6.94 g) of lithium citrate, 1.3 g (1.25~1.34 g) of 

lithium chloride, 8.8 g (8.75~8.84 g) of citric acid, 4.0 mL of hydrochloric acid, 40.0 mL of 

ethanol, 2.5 mL of thiodiethylene glycol and 0.1 mL of octanoic acid add water to make 1,000 

mL. Adjust the pH to 2.98 with hydrochloric acid and 5 mol/L of lithium hydroxide. 

Lithium citrate tetrahydrate: Li3C6H5O7·4H2O [For amino acid analysis]  

Lithium hydroxide: LiOH [Special grade] 

Lithium sulfate monohydrate: Li2SO4·H2O [Special grade] 

Litmus paper, red: [Litmus paper, Red litmus paper] 

Liver extract: Liver extract occurs a dark brown powder or particles. 

Loss on drying: Not more than 6 % (1 g, 85 °C, 1 hour). 

Solubility: Adjust the pH of liver extract solution (1→1,000) to 7.0, sterilization this solution 

in an autoclave at 121 °C for 15 minutes: no insoluble substance in the solution. 

Lugol's solution: Triturate 1 g (0.5~1.4 g) of iodine and 2 g (1.5~2.4 g) of potassium iodide, add 

300 mL of water in small portions while stirring, and dissolve. 

Lysine hydrochloride: C6H14N2O2·HCl [Japanese Pharmacopoeia] 

Magnesia test solution: Dissolve 5.5 g (5.45~5.54 g) of magnesium chloride hexahydrate and 7 g 

(6.5~7.4 g) of ammonium chloride in 65 mL of water, add 35 mL of ammonia test solution, 

allow the mixture to stand for a few days in tightly stoppered bottles, and filter. If the solution 

is not clear, filter before use. 

Magnesium carbonate: [Japanese Pharmacopoeia] 

Magnesium chloride hexahydrate: MgCl2·6H2O [Special grade] 
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Magnesium chloride test solution: To 3.75 g (3.745~3.754 g) of magnesium oxide add 8 mol/L 

of hydrochloric acid in a small portions to make 100 mL. 

Magnesium nitrate hexahydratae: Mg(NO3)2·6H2O [Special grade] 

Magnesium nitrate test solution: To 3.75 g (3.745~3.754 g) of magnesium nitrate add 30 mL of 

water, add 10 mL of nitric acid in small portions and dissolve. Allow to cool, add water to 

make 50 mL. 

Magnesium oxide: MgO [Special grade] 

Magnesium powder: Mg [Special grade] 

Magnesium sulfate heptahydrate: MgSO4·7H2O [Special grade] 

Magnesium sulfate test solution: Dissolve 12 g (11.5~12.4 g) of magnesium sulfate in water to 

make 100 mL (0.5 mol/L).  

Malachite green oxalate: C52H54N4O12 [Japanese Pharmacopoeia] 

Maleic acid: (CHCOOH)2 [Special grade] 

Manganese (II) sulfate n-hydrate: MnSO4·nH2O [Special grade] 

Marcury(II) acetate test solution for nonaqueous titration: Specified in an item of mercury 

(II)  acetate test solution, for nonaqueous titration. 

Mcilvaine buffer solution, for digestion test: Dissolve 21.02 g (21.015~21.024 g) of citric 

acid in water to make 1,000 mL. Adjust specific pH with dibasic sodium phosphoric test 

solution.  

Meat extract: Concentrated extract manufactured from low fat meat. Boil or warm low fat meat 

in water, and concentrate the obtained meat soup until it has become thick paste under reduced 

pressure. It is possible to use similar commercial products which have following chemical and 

physical properties or confirm the standards, if these products does not give problem for test. 

Physical and chemical property: Meat extract occurs as a yellow-brown to dark brown paste, 

slightly acidic, and having a meat-like odor. 

Clarity and color of solution: Mix well, to 25 g (24.5~25.4 g) of meat extract add water to 

make 250 mL, shake well, and use this solution as the sample solution: It dissolves in water, 

forming a clear solution, or with a turbidity, and no precipitate is observable. 

Total solid material: Heat 10 mL of the sample solution in a porcelain dish at 100 °C to 110 °C 

for 16 hours: the mass of the residue is not less than 650 mg. 

Residue on ignition: Ignite the above residue by the Residue on Ignition Test: not more than 

30 % of the mass of total solid material. 

Salt equivalent: Add about 50 mL of water to above obtained residue on ignition, and shake 

well. Transfer to a 100 mL volumetric flask, add 2 to 4 drops of nitric acid and 10 mL of 0.1 

mol/L silver nitrate with transfer pipet, and add water to make 100 mL. Shake well and 

filter, and remove the first of 10 mL of filtrate, measure next 50 mL of filtrate, add 1 mL of 
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ferric ammonium sulfate test solution, and titrate with 0.1 mol/L ammonium thiocyanate: the 

ammount of sodium chloride is not exceeding 6 % of that of total solid material.  

 1 mL of 0.1 mol/L silver nitrate solution = 5.844 mg of NaCl 

Nitrate: Measure 10 mL of test solution, add 1.5 g (1.45~1.54 g) of activated carbon. Boil the 

solution for 1 minute, add water to make 10 mL, and filter. Add three drops of 

diphenylamine to filtrate: it does not exhibits blue color. 

Ammonia nitrogen: To 100 mL of test solution add 5 g (4.5~5.4 g) of barium carbonate and 

100 mL of water. Then bigin the distillation with steam, and continue until the distillate 

measures 100 mL in the flask filled with 50 mL of 0.05 mol/L sulfuric acid. Add 1 to 3 

drops of methyl red to the distillate and titrate with 0.1 mol/L sodium hydroxide solution: 

The total amount of ammonia nitrogen is not exceeding 0.35 % of total solid material. 

1 mL of 0.05 mol/L sulfuric acid = 1.703 mg of NH3 

Melezitose monohydrate: C18H32O16·H2O 

Clarity and color of solution: Dissolve 1 g (0.5~1.4 g) of melezitose in 20 mL of water: the 

solution is clear, or having a faint. 

Residue on ignition: Not more than 0.2 %. 

Water 2.5~4.5 % 

Melibiose: C12H22O11·H2O 

Optical rotation: [ ] = +141.2°~ + 141.8° 
Water: 3.5~5.5 % 

Membrane filter (0.45 μm): Porous film filter with 0.45 μm in pore size, consists of cellulose 

derivatives.  

Membrane filter (0.8 μm): Porous film filter with 0.8 μm in pore size, consists of cellulose 

derivatives.  

Menadione dimethylpyrimidinol bisulfite for assay: Specified in an item of Menadione 

dimethylpyrimidinol bisulfite, for assay. 

Menadione dimethylpyrimidinol bisulfite, for assay: A crude material for manufacturing 

menadione dimethylpyrimidinol bisulfite. It contains not less than 94.5 % of menadione 

dimethylpyrimidinol bisulfite (C17H18N2O6S). 

Menadione sodium bisulfite for assay: Specified in an item of Menadione sodium bisulfite, for 

assay. 

Menadione sodium hydrogen sulfite, for assay: A crude material for manufacturing menadione 

sodium hydrogen sulfite. It contains not less than 93.5 % of menadione sodium hydrogensulfite 

(C11H8O2·NaHSO3). 

Mercuric acetate: Hg(CH3COO)2 [Special grade] 
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Mercuric acetate test solution, for nonaqueous titration: To 5 g (4.5~5.4 g) of mercuric acetate 

add glacial acetic acid for nonaqueous titration to make 100 mL. 

Mercuric bromide: HgBr2 [Special grade] 

Mercuric bromide paper: To 5 g (4.5~5.4 g) of mercuric bromide add 100 mL of ethanol, and 

melt by gentle heating. Immerse a filter paper for chromatography (W: 4 cm × L: 10 cm) in this 

solution for 1 hour in a dark place. Hang a piece of filter paper taking care not to touch the 

places using for the test with fingers. Allow to dry spontaneously while the paper is suspended 

on a rod. After dry, cut off the upper side and lower side of the paper to make 20 mm2, then cut 

off the corners. Protect from light and store in a dark place. 

Mercuric nitrate test solution: Dissolve 40 g (39.5~40.4 g) of mercuric oxide yellow in a 

mixture of 32 mL of nitric acid and 15 mL of water (2 mol/L). Preserve in a glass-stoppered 

bottle protected from light. 

Mercury (II) ammonium tiocyanate test solution: Dissolve 30 g (29.5~30.4 g) of ammonium 

thiocyanate and 27 g (26.5~27.4 g) of mercury (II) chloride in water to make 1,000 mL. 

Mercury (II) chloride: HgCl2 [Special grade] 

Mercury (II) chloride test solution: Dissolve 6.5 g (6.45~6.54 g) of mercury (II) chloride in 

water to make 100 mL (0.25 mol/L). 

Mercury (II) oxide, yellow: HgO [Mercury (II) oxide (yellow), Special grade] Store protected 

from light. 

Mercury (II) sulfate test solution: To 5 g (4.5~5.4 g) of mercury (II) oxide yellow add 40 mL of 

water, add 20 mL of sulfuric acid slowly while stirring, add 40 mL of water, and stir until 

mercury (II) oxide dissolves.  

Metallic sodium: Specified in an item of Sodium, metal. 

Metaphosphate acid-acetic acid test solution: To 15 g (14.5~15.4 g) of metaphosphate acid and 

40 mL of gracial acetate acid add water to make 500 mL. Store in a cool place, use within 2 

days. 

Metaphosphoric acid: HPO3 [Special grade] 

Methanol: CH3OH [Methyl alcohol (methanol), Special grade] 

Methanol for Karl Fisher's Method: Specified in an item of Water Determination in the 

paragraph of General tests. 

DL-Methionine for assay: Specified in an item of DL-Methionine, for assay. 

DL-Methionine, for assay: A crude material for manufacturing DL-methionine. Previously dried, 

it contains not less than 99 % of DL-methionine (C5H11NO2S). 

Methyl cellosolve: Specified in an item of Ethyleneglycol monomethyl ether. 

Methyl ethyl ketone: CH3COC2H5 [Special grade] 

Methyl isobutyl ketone: CH3COCH2CH(CH3)2 [Special grade] 
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Methyl orange: C14H14N3NaO3S [Special grade] Color change: pH 3.1 (red) to pH 4.4 (orange-

yellow). 

Methyl orange test solution: Dissolve 0.1 g (0.05~0.14 g) of methyl orange in 100 mL of water. 

Filter if necessary. 

Methyl orange-xylenecyanol FF test solution: Dissolve 1 g (0.5~1.4 g) of methyl orange and 

1.4 g (1.35~1.44 g) of xylene cyanol FF in 500 mL of dilute ethanol. 

Methyl red: C15H15N3O2 [Special grade] Color change: pH 4.2 (red) to pH 6.2 (yellow). 

Methyl red test solution: Dissolve 0.1 g (0.05~0.14 g) of methyl red in 100 mL of ethanol. Filter 

if necessary. 

Methylene blue n-hydrate: C15H18ClN3S·nH2O [Methylene blue (dihydrate, trihydrate, 

tetrahydrate), Special grade] 

Methylrosanilinium chloride: C25H30ClN3 [Japanese Pharmacopoeia] 

Methylrosanilinium chloride test solution: Dissolve 0.1 g (0.05~0.14 g) of methylrosanilinium 

chloride in 10 mL of glacial acetic acid. 

Methylrosanilinium chloride-ethanol test solution, 0.25 mol/L: Dissolve 10 g (9.5~10.4 g) of 

methylrosanilinium chloride in ethanol to make 100 mL. 

Methylrosanilinium chloride-ethanol test solution, 0.037 mol/L: Dissolve 0.3 g (0.25~0.34 g) 

of methylrosanilinium chloride in ethanol to make 20 mL. 

Meyer's test solution: Dissolve 1.358 g (1.3575~1.3584 g) of mercury (II) chrolide in 60 mL of 

water. Separately, dissolve 5 g (4.5~5.4 g) of potassium iodide in 10 mL of water. Mix both 

solutions, and add water to make 100 mL. 

Milk casein: Specified in an item of Casein, milk. 

Murexide: C8H8N6O6 Red-purple crystals, having a metallic luster. The wavelength of absorption 

maximum is 520 nm. A red-purple color develops in aqueous solutions, a dark blue color 

develops in alkali solutions. 

Murexide indicator: Prepared by mixing 0.2 to 0.4 g of murexide and 100 g (99.5~100.4 g) of 

potassium sulfate [Special grade] and grinding to get homogenous. 

N-1-Naphthylethylenediamine dihydrochloride: [Special grade] 

α-Naphtol: C10H7OH [Special grade] Store protected from light. 

α-Naphtolbenzein: C27H20O3 [Special grade] α-Naphtolbenzein occurs as a red-brown powder. It 

is insoluble in water, and dissolves in ethanol, in benzene, in diethyl ether and in glacial acetic 

acid. The solution shows yellow-red color under acidic conditions and shows green color under 

alkaline conditions. 

α-Naphtolbenzein test solution: Dissolve 0.2 g (0.15~0.24 g) of α-naphtolbenzein in glacial 

acetic acid to make 100 mL. 
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Clarity and color of solution: Dissolve 0.1 g (0.05~0.14 g) of α-naphtolbenzein in 100 mL of 

ethanol: the solution is red in color and clear. 

Sensitivity: Add 100 mL of freshly boiled and cooled water cooled to 0.2 mL of α-

naphtolbenzein in ethanol (1→1,000), and add 0.1 mL of 0.1 mol/L sodium hydroxide: a 

green color develops. Add subsequently 0.2 mL of 0.1 mol/L hydrochloric acid: the color of 

the solution changes to yellow-red. 

Nessler's test solution: Dissolve 10 g (9.5~10.4 g) of potassium iodide in 10 mL of water, and 

add mercury (II) chloride saturated solution dropwise while stirring until the red precipitant 

remains. Dissolve 30 g (29.5~30.4 g) of potassium hydroxide in water to make 60 mL. Add this 

solution to the above solution, then add 1 mL of mercury (II) chloride saturated solution and 

water to make 200 mL. After sedimentation of precipitant, use the supernatant. To 100 mL of 

ammonium chloride solution (1→300,000) add 2 mL of this solution: the solution: yellow-

brown color develops within 30 seconds. 

Nicotinic acid: C6H5NO2 [Japanese Pharmacopoeia] 

Ninhydrin for amino acid analysis: C9H6O4 [For amino acid analysis] 

Ninhydrin for analyzing amino acid: Specified in Nynhidrin, for amino acid analysis. 

Ninhydrin monohydrate: C9H4O3·H2O [Ninhydrin (triketohydrindene hydrate), Special grade] 

Ninhydrin test solution: Dissolve 0.2 g (0.15~0.24 g) of ninhydrin in water to make 10 mL. 

Prepare before use. 
Ninhydrin test solution for amino acid analysis: Specified in an item of Nynhidrin reagent, for 

amino acid analysis. 
Ninhydrin test solution, for amino acid analysis: Mix 30 g (29.5~30.4 g) of ninhydrin for 

amino acid analysis, 134 mg (133.5~134.4 mg) of boron sodium hydroxide, 800 mL of acetic 

acid buffer solution and 1,200 mL of methylcellosolve, and dissolve under nitrogen gas. 

Preserve in refrigerator.  

Ninhydrin test solution for assay: Specified in an item of Ninhydrin, for assay. 

Ninhydrin test solution, for assay: To 5 g (4.5~5.4 g) of ninhydrin, 6.7 g (6.65~6.74 g) of cupric 

chloride, 125 mL of citric acid and 375 mL of methylcellosolve add water to make 1,000 mL. It 

is stable for 2 weeks after preparation. 

Ninhydrin-ascorbic acid test solution: To 0.25 g (0.245~0.254 g) of ninhydrin and 0.01 g 

(0.005~0.014 g) of ascorbic acid add water to make 50 mL. Prepare before use. 

Ninhydrin-butanol test solution: Dissolve 0.3 g (0.25~0.34 g) of ninhydrin in 100 mL of n-

butanol, and add 3 mL of glacial acetic acid. 

Nitric acid: HNO3 [Special grade, Specific gravity: around 1.42] 

Nitric acid, dilute: To 10.5 mL of nitric acid add water to make 100 mL (10 %). 

p-Nitroaniline: O2NC6H4NH2 [First grade] 
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Nitrobenzene: C6H5NO2 [Special grade] 

Nitrogen gas: N2 [Nitrogen, Japanese Pharmacopoeia] 

4-Nitrophenyl acetate: CH3COOC6H4NO2 4-Nitrophenyl acetate occurs as a white to light 

yellow crystalline powder. 

Melting point: 77~80 °C 

Molar absorbance coefficient: Weigh 200 mg of 4-nitrophenyl acetate, the value shall be 

recorded to 3 significant digits, dissolve in methanol, transfer into a 100 mL volumetric 

flask, add methanol to make exactly 100 mL. Transfer exactly 10 mL of this solution into a 

100 mL of volumetric flask with transfer pipet, add methanol to make exactly 100 mL. 

Then, transfer exactly 5 mL of this solution into a volumetric flask with transfer pipet, add 

methanol to make exactly 100 mL. Determine the absorbances at 268 nm of this solution 

using methanol as the blank: the molar absorbance coefficient of 4-nitrophenyl acetate is 

9,200~9,600. 

o-Nitrophenyl-β-D-galactopyranoside: C12H15NO8 White crystalline powder, odorless. It is 

sparingly soluble in water, slightly soluble in ethanol. 

Melting point: 193~194 °C 

Optical rotation: Weigh 1.0 g of disodium 1-nitroso-2-naphtol-3,6-disulfonate to two decimal 

places, record the value, and add water to dissolve. Transfer to a 100 mL volumetric flask, 

add water to make exactly 100 mL. Optical rotation of this solution is[ ]D
18= - 51.9° (100 

mm). 

Residue on ignition: Not more than 0.05 % (2 g).  

5-Nitroso-8-oxyquinoline: C9H5NOHNO 5-Nitroso-8-oxyquinoline occurs as a dark greyish 

green crystalline powder. 

Melting point: 245 °C (with decomposition) 

Clarity and color of solution: Dissolve 0.1 g (0.05~0.14 g) of 5-nitroso-8-oxyquinoline in 100 

mL of sulfuric acid: the solution is clear. 

Sensitivity: Evaporate to dryness 0.05 mL of resorcin-ethanol solution (1→1,000) in a crucible 

on the water bath. After cooling, add 0.05 mL of 5-nitroso-8-oxyquinoline-sulfuric acid 

solution (1→1,000), and heat: the solution becomes red-violet.   

α-Nitroso-β-naphthol: C10HnNO2 [Special grade] 

α-Nitroso-β-naphthol test solution, strong: To 1 g (0.5~1.4 g) of α-nitroso-β-naphthol add 25 

mL of glacial acetic acid, warm to dissolve. Add 25 mL of water and warm to dissolve again. 

Then, add 25 mL of water, allow to stand for 1 hour, and filter.  

NN Indicator: Mix 0.5 g (0.45~0.54 g) of 2-oxy-1-(2'-oxy-4'-sulfo-1'-napthylazo)-3-naphtoic 

acid with 50 g (49.5~50.4 g) of anhydrous sodium sulfate, and triturate until the mixture 

becomes homogenous. 
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L-Norleucine: C6H13NO2 [For amino acid analysis] 

L-Norleucine test solution: To 16 mg (15.5~16.4 mg) of L-norleucine add 1 mol/L of 

hydrochloric acid to make 50 mL. 

Octadecylsilanized silica gel for liquid chromatography: [Japanese Pharmacopoeia] 

Octanoic acid: CH3(CH2)6COOH [For amino acid analysis] 

Olive oil: [Japanese Pharmacopoeia] 

2-Oxy-1-(2′-oxy-4′-sulfo-1′-naphthylazo)-3-naphithoic acid: C21H14N2O7S [2-Hydroxy-1-(2′-

hydroxy-4′-sulfo-1′-naphthylazo)-3-naphithoic acid, Special grade] 

8-Oxyquinoline: C9H6NOH [8-Quinolinol, Special grade] 

8-Oxyquinoline test solution: Dissolve 20 mg (19.5~20.4 mg) of 8-oxyquinoline in 100 mL of 

sodium hydroxide (13→100). 

Pancreatic digest of casein: Obtained by enzymatic hydrolysis of casein with pancreatin. A 

greyish yellow powder, and having a characteristic odor. It is soluble in water, and develops 

pale yellow. 

pH: 9.5~7.0 (2 % aqueous solution) 

Nitrogen content: Not more than 10 %. 

Amino nitrogen values / total nitrogen content determined by Van Slyke method (%): 

0.25~0.50 

Tryptophan content: Not more than 1.5 % (Determined by microbiological assay.). 

Loss on drying: Not more than 7 %. 

Residue on ignition: Not more than 15 %. 

Papaic digest of soybean: The protein of soybean digested by enzymic hydrosis with papain. Use 

appropriate commercial products. 

Papaic digest of liver: The protein of liver of bull digested by enzymic hydrosis with papain. Use 

appropriate commercial products. 

Paraffin, liquid: [Light masses liquid paraffin, Japanese Pharmacopoeia] 

Pectin: Pectin is acidic polysaccharide characteristic of non-lignified tissue on plant body. The 

parts of the structure of pectin acid is methyl-esterified. Colorless, odorless, no taste, 

amorphous material. Preserve 5 °C or below. 

Peptone, animal tissue: Reddish yellow to brown powder, having a characteristic odor but not 

putrescent odor. It dissolves in water, and develops yellow-brown color, weakly acidic 

solution. It is insoluble in ethanol and in diethyl ether. 

Nitrogen content: 14.0~16.5 % 

Loss on drying: Not more than 7 %. 

Residue on Ignition: Not more than 5 % (0.5 g). 
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Coagulable protein: On heating a solution of animal tissue peptone (1→70) to boiling: no 

precipitate is produced. 

Proteose: To 5 mL of the aqueous of animal tissue peptone add 20 mL of zinc sulfate solution 

(50→35): light precipitate is produced. 

Peptone, casein: Grayish yellow powder, and having a characteristic odor but not putrescent 

odor. It dissolves in water, but not in ethanol and in diethyl ether. 

Degree of digestion: 

(1) Dissolve 1 g (0.5~1.4 g) of casein peptone in 10 mL of water, use this solution as the 

sample solution. Overlay 1 mL of the sample solution with 0.5 mL of a mixture of 10 mL 

of dilute ethanol and 1 mL of glacial acetic acid: no ring or precipitate forms at the 

junction of the two liquids, and no shaking, no turbidity results. 

(2) Mix 1 mL of the sample solution with 4 mL of saturated solutions of zinc sulfate 

heptahydrate: a small quantity of precipitate is produced (proteoses).  

(3) Filter the mixture of (2), and to 1 mL of the filtrate add 3 mL of water and 4 drops of 

bromine test solution: a red-purple color is produced. 

Loss on drying: Not more than 7.0 % (0.5 g, 105 °C, constant mass). 

Residue on ignition: Not more than 15.0 % (0.5 g). 

Nitrogen content: Not less than 10.0 % (105 °C, constant mass, determine nitrogen content 

following nitrogen determination after drying at 105 °C). 

Perchloric acid: HClO4 [Special grade, Specific gravity about 1.67] Contains 70~72 % of HClO4. 

Periodic acid: HIO4 [Metaperiodate, Special grade]   

Periodic acid test solution: Dissolve 2.5 g (2.45~2.54 g) of periodic acid in water to make 100 

mL, then add 400 mL of glacial acetic acid. Store protected from light. 

Petroleum benzine: [Special grade] 

Petroleum ether: [Special class] 

o-Phenanthroline monohydrate: C12H8N2·H2O [Special grade] 

o-Phenanthroline test solution: Dissolve 0.15 g (0.145~0.154 g) of o-phenanthroline in 10 mL 

of a freshly prepared iron (II) sulfate heptahydrate solution (37→2,500) and 1 mL of dilute 

sulfuric acid. Preserve in tightly stoppered containers. 

Phenol: C6H5OH [Japanese Pharmacopoeia] 

Phenolphthalein: C20H14O4 [Special grade] Color change: pH 8.3 (colorless) to pH 10.0 (pale 

red) 

Phenolphthalein test solution: Dissolve 1 g (0.5~1.4 g) of phenolphthalein in 100 mL of ethanol. 

Phenylhydrazine: C6H5NHNH2 [Special grade] 

Phloroglucin dihydrate: C6H3(OH)3·2H2O [Special grade] 
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Phloroglucin-hydrochloric acid test solution: Dissolve 0.1 g (0.05~0.14 g) of phloroglucin in 1 

mL of ethanol, and add 9 mL of hydrochloric acid, mix well. Storage in a dark place. 

Phosphate buffer solution, 0.1 mol/L, for digestion test: To 0.1 mol/L potassium dihydorogen 

phosphate test solution add 0.1 mol/L dipotassium hydrogen phosphate, and adjust specified 

pH. 

Phosphate buffer solution, 0.02 mol/L, for digestion test: To 0.02 mol/L potassium 

dihydorogen phosphate test solution add 0.02 mol/L dipotassium hydrogen phosphate, and 

adjust the specified pH. 

Phosphate buffer solution, pH 2.0: Dissolve 31.2 g (31.15~31.24 g) of disodium hydrogen 

phosphate in water to make 1,000 mL, adjust the pH with phosphoric acid (1→50) to 2.0. 

Phosphate buffer solution, pH 3.5: Dissolve 7.8 g (7.75~7.84 g) of disodium hydrogen 

phosphate in water to make 1,000 mL, and adjust the pH with phosphoric acid (3→500) to 3.5. 

Phosphate buffer solution, pH 7.0: Mix 50 mL of 0.2 mol/L potassium dihydrogen phosphate 

test solution and 29.54 mL of sodium hydroxide test solution, add water to make 200 mL.  

Phosphate buffer solution, pH 7.5: Dissolve 22.2 g (22.15~22.24 g) of potassium dihydrogen 

phosphate and 177.8 g (177.75~177.84 g) of dipotassium hydrogen phosphate in water to make 

1,000 mL. 

Phosphate buffer solution, pH 8.0: Dissolve 3.06 g (3.055~3.064 g) of potassium dihydrogen 

phosphate in 450 mL of water, adjust the pH with 1 mol/L sodium hydroxide to 8.0, then add 

water to make 500 mL. 

Phosphate-sodium hydrogen carbonate buffer solution: Dissolve 16.73 g (16.725~16.734 g) of 

dipotassium hydrogen phosphate, 0.523 g (0.5225~0.5234 g) of potassium dihydrogen 

phosphate and 20.0g (19.95~20.04 g) sodium hydrogen carbonate in water to make 1,000 mL. 

Phosphomolybdic acid n-hydrate: P2O5·24MoO3·H2O [Special grade] 

Phosphoric acid: H3PO4 [Special grade] 

Phosphoric acid-acetic acid-boric acid-sodium hydroxide buffer solution: Dissolve 3.92 g 

(3.915~3.924 g) of phosphoric acid, 2.4 g (2.35~2.44 g) of acetic acid and 2.48 g (2.475~2.484 

g) of boric acid in 1,000 mL of water. To 40 mL of this solution add 28 mL of 0.2 mol/L 

sodium hydroxide test solution, adjust the pH to 9.2. To 30 mL of this solution add 70 mL of 

ethanol, and mix well. 

Phosphorus pentoxide: P2O5 [Special grade] 

Phosphotungstic acid n-hydrate: P2O5·24WO3·nH2O [Special grade] 

Phosphotungstic acid test solution: Dissolve 1 g (0.5~1.4 g) of phosphotungstic acid in water to 

make 100 mL. 
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Phosporus staining test solution: Dissolve 1.12 g (1.115~1.124 g) ammonium vanadate in 300 

mL of water, add 250 mL of nitric acid. To this solution add the aqueous solution in which is 

dissolved 27 g (26.5~27.4 g) of ammonium molybdate, and add water to make 1,000 mL. 

Physiological saline: [Japanese Pharmacopoeia] 

Phytic acid sodium salt hydrate: C6H6O24P6Na12·xH2O [Content: not less than 90 %.] 

Picric acid: HOC6H2 (NO2)3 [2,4,6-Trinitrophenol (picric acid), Special grade] Preserve in tightly 

stoppered bottle and remote from fire, in a cool place. 

Picric acid test solution: Dissolve 1 g (0.5~1.4 g) of picric acid in 100 mL of hot water, cool, and 

filter if necessary. 

Picric acid-toluene test solution: Dissolve 0.20 g (0.195~0.204 g) of picric acid in toluene to 

make 1,000 mL. 

Polymixin B sulfate: [Japanese Pharmacopoeia] 

Polysorbate 20: C58H114O26 A mixture of sorbitol and sorbitol anhydride, partially esterified with 

lauric acid, and condensation polymer of 20 molecules of ethyleneoxide. Pale yellow to yellow 

liquid, having a characteristic odor. Specific gravity: 1.1. Viscosity (25 °C): 300~500 mPa·S. 

Polysorbate 80: [Japanese Pharmacopoeia] 

Polyvinyl alcohol: (-CH2CHOH-)n White to pale yellow, granules or powder. It is freely soluble 

in water, slightly soluble in hot water, practically insoluble in ethanol and in ethyl ether. 

Clarity and color of solution: Add 100 mL of water to 0.5 g (0.45~0.54 g) of polyvinyl alcohol, 

and shake well: the solution is clear. 

Saponification value: 78~82 mol% 

Weigh 0.5 g of polyvinyl alcohol to three decimal places, record the value, transfer to a 300 

mL glass-stoppered concial flask, add 100 mL of water, allow to stand not less than 12 hours to 

dissolve. Add exactly 25 mL of 0.2 mol/L sodium hydroxide test solution with transfer pipet, 

allow to stand at ordinary temperature for 2 hours. Add exactly 25 mL of 0.1 mol/L sulfuric 

acid test solution with transfer pipet, shake well, titrate with 0.1 mol/L sodium hydroxide test 

solution (indicator: 2 drops of phenolphthalein test solution) until a red color of the solution 

disappears, the amount of 0.1 mol/L sodium hydroxide test solution consumed in the reaction 

is designated as a mL. Perform a blank determination in the same manner, the amount of 0.1 

mol/L sodium hydroxide test solution consumed in the blank test is designated as b mL. 

saponification value (mol/%) = 100 -  
44.05A

60.05 - 0.42A  A(%)  
= 0.6005 × (a-b) f

amount (g) of polyvinyl alcohol taken 

f: Molarity factor of 0.1 mol/L sodium hydroxide test solution 
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Polyvinyl alcohol test solution: Suspend 20.0 g (19.95~20.04 g) of polyvinyl alcohol in 800 mL 

of water, heat for 1 hour at 75~80 °C while stirring. Cool, filter if necessary, add water to make 

1,000 mL. 

Porous styrene-divinylbenzene copolymer: Porous styrene-divinylbenzene copolymer prepared 

for liquid chlomatpgraphy, high quality. 

Potassium Bromate: KBrO3 [Special grade] 

Potassium bromate-potassium bromide test solution: Dissolve 1.4 g (1.35~1.44 g) of 

potassium bromate and 8.1 g (8.05~8.14 g) of potassium bromide in water to make 100 mL. 

Potassium bromide: KBr [Special grade] 

Potassium bromide for infrared spectroscopy: Specified in an item of Potassium bromide, for 

infrared spectroscopy. 

Potassium bromide, for infrared spectrophotometry: Crush homocrystals of potassium 

bromide or potassium bromide [Special grade], collect a powder passed through a No. 200 (74 

μm) sieve, and dry at 120 °C for 10 hours or at 500 °C for 5 hours. Prepare tablets with this 

powder, and determine the infrared absorption spectrum: any abnormal absorption does not 

appear.  

Potassium carbonate: K2CO3 [Potassium carbonate (anhydrous), Special grade] 

Potassium chromate: K2CrO4 [Special grade]  

Potassium chromate test solution: To 10 g (9.5~10.4 g) of potassium chromate add water to 

make 100 mL. 

Potassium cyanide: KCN [Special grade] 

Potassium cyanide test solution: Dissolve 1 g (0.5~1.4 g) of potassium cyanide in water to make 

10 mL. Prepare before use. 

Potassium dichromate: K2Cr2O7 [Special grade] 

Potassium dichromate (standard reagent): K2Cr2O7 [Standard reagent for volumetric analysis] 

Potassium dihydrogen phosphate: KH2PO4 [Monobasic potassium phosphate, Special grade] 

0.2 mol/L Potassium dihydrogen phosphate for buffer solution: Specified in an item of 

Potassium dihydrogen phosphate, for buffer solution.  

Potassium dihydrogen phosphate for pH determination: Specified in an item of Potassium 

dihydrogen phosphate, for pH determination. 

Potassium dihydrogen phosphate test solution, 0.1 mol/L: Dissolve 13.61 g (13.605~13.614 g) 

of potassium dihydrogen phosphate in water to make 1,000 mL. 

Potassium dihydrogen phosphate test solution, 0.02 mol/L: Dissolve 2.72 g (2.715~2.724 g) of 

potassium dihydrogen phosphate in water to make 1,000 mL. 
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0.2 mol/L Potassium dihydrogen phosphate test solution, for buffer solution: [Potassium 

dihydrogen phosphate, For pH determination] Dissolve 27.22 g (27.215~27.224 g) of 

potassium dihydrogen phosphate in water to make 1,000 mL.  

Potassium dihydrogen phosphate, for pH determination: KH2PO4 [Monobasic potassium 

phosphate, For pH determination] 

Potassium hexacyanoferrate (II) test solution: Dissolve 1 g (0.5~1.4 g) of potassium 

ferrocyanide in 10 mL of water (0.25 mol/L). Prepare before use. 

Potassium hexacyanoferrate (II) trihydrate: K4Fe(CN)6·3H2O [Potassium ferrocyanide (yellow 

prussiate of potash), Special grade] 

Potassium hexacyanoferrate (III): K3Fe(CN)6 [Potassium hexacyanoferrate (red prussiate of 

potash), Special grade] 

Potassium hexacyanoferrate test solution: Dissolve 1 g (0.5~1.4 g) of potassium 

hexacyanoferrate in 10 mL of water (0.33 mol/L). Prepare before use. 

Potassium hydrogen phthalate for pH determination: Specified in an item of potassium 

hydrogen phthalate, for pH determination. 

Potassium hydrogen phthalate, (standard reagent): C6H4(COOK)(COOH) [Standard reagent 

for volumetric analysis] 

Potassium hydrogen phthalate, for pH determination: C6H4(COOK)(COOH) [For pH 

determination] 

Potassium hydrogen sulfate: KHSO4 [Potassium hydrogen sulfate (acidic potassium sulfate), 

Special grade] 

Potassium hydroxide: KOH [Special grade] Potassium hydroxide contains not less than 85.0 % 

of KOH. 

Potassium hydroxide test solution: Dissolve 6.5 g (6.45~6.54 g) of potassium hydroxide in 

water to make 100 mL (1 mol/L). Preserve in polyethylene bottles. 

Potassium hydroxide-ethanol test solution: Dissolve 10 g (9.5~10.4 g) of potassium hydroxide 

in ethanol to make 100 mL. Prepare before use. 

Potassium hydroxide-ethanol test solution, dilute: Dissolve 35 g (34.5~35.4 g) of potassium 

hydroxide in 20 mL of water, and add ethanol to make 1,000 mL (0.5 mol/L). Preserve in 

tightly stoppered bottles. 

Potassium iodate: KIO3 [Special grade] 

Potassium iodate (standard reagent): KIO3 [Standard reagent for volumetric analysis] 

Potassium iodide: KI [Special grade] 

Potassium iodide test solution: Dissolve 16.5 g (16.45~16.54 g) of potassium iodide in water to 

make 100 mL (1 mol/L). Store protected from light. Prepare before use. 
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Potassium iodide test solution, concentrated: Dissolve 30 g (29.5~30.4 g) of potassium iodide 

in 70 mL of water. Store protected from light. Prepare before use. 

Potassium iodide-starch paper: Impregnate filter paper with freshly prepared potassium iodide-

starch test solution, and dry in a clean room. Store in a glass-stoppered bottle, protect from light 

and moisture.  

Potassium iodide-starch tests solution: Dissolve 0.5 g (0.45~0.54 g) of potassium iodide in 100 

mL of freshly prepared starch test solution. Prepare before use. 

Potassium periodate: KIO4 [Special grade] 

Potassium permanganate: KMnO4 [Special grade] 

Potassium permanganate test solution: Dissolve 3.3 g (3.25~3.34 g) of potassium 

permanganate in water to make 1,000 mL (0.02 mol/L). 

Potassium peroxodisultate: K2S2O8 [Special grade] 

Potassium sodium tartrate tetrahydrate: KNaC4H4O6·4H2O [Potassium sodium tartrate 

(Rochelle salt (Seignette salt)), Special grade] 

Potassium sulfate: K2SO4 [Special grade] 

 Potassium tetraoxalate for pH determination: Specified in an item of Potassium tetraoxalate, 

for pH determination. 

Potassium tetraoxalate, for pH determination: KH3(C2O4)2·2H2O [For pH determination] 

Potassium thiocyanate: KSCN [Special grade] 

Potassium thiocyanate test solution: Dissolve 1 g (0.5~1.4 g) of potassium thiocyanate in water 

to make 10 mL. 

Potassium iodate-starch paper: Impregnate filter paper for assay in the mixture of equal 

volumes of 0.2 % KIO3 solution and starch test solution, and air-dry in a dark place. Protect 

from light, and preserve in tightly stoppered containers. 

Pottasium chloride: KCl [Special grade] 

Pottasium chloride-hydrochloric acid buffer solution: To a mixture of 250 mL of potassium 

chloride solution (3→20) and 53 mL of hydrochloric acid (2 mol/L) add water to make 1,000 

mL. 

Pottassium pyroantimonate: K2H2Sb2O7·4H2O [First grade] 

Potato starch: [Japanese Pharmacopoeia] 

Pottassium pyroantimonate test solution: To 2 g (1.5~2.4 g) of pyroantimonate add 100 mL of 

water, boil for 5 minutes, cool within 30 seconds. To this solution add 10 mL of potassium 

hydroxide solution (3→20). Allow to stand for 1 day, filter. 

n-Propanol: CH3CH2CH2OH [n-Propyl alcohol (n-propanol), Special grade] 

Propanol, iso: (CH3)2CHOH [Isopropyl alcohol (isopropanol), Special grade] 

Proteose peptone: Light yellow powder or particles. 
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Loss on drying: Not more than 3 % (1 g, 85 °C, 1 hour). 

Solubility: Sterlize the solution (1→100) in an autoclave at 121 °C for 15 minutes: no 

insoluble substance in the solution. 

pH: Sterlize the solution (1→100) in a autoclave at 121 °C for 15 minutes: the pH of the 

solution should be between 6.5 and 7.5. 

Purified porous styrene-divinylbenzene copolymer resin: Immerse porous styrene-divinyl 

benzene copolymer to 20 times amount of methanol for 30 minutes, stirring, and discard 

supernatant, then treat by 20 times amount of water, 10 times amount of acetone, 10 times 

amount of mixture of methanol-0.2 mol/L hydrochloric acid test solution (7 : 3), 20 times of 

water and methanol (1→2) in a sequential order, and immerse into methanol (1→2) before use. 

Purified water: Purified water is prepared from Water by distillation or ion exchange. 

Physical and chemical property: Purified water is clear and colorless liquid, having no odor 

and taste. 

Acidity or alkalinity: pH 5~7. 

Chloride: To 50 mL of purified water add 3 drops of nitric acid and 0.5 mL of silver nitrate test 

solution: the solution remains unchanged. 

Sulfate: To 50 mL of purified water add 0.5 mL barium chloride test solution: the solution 

remains unchanged. 

Ammonium salt: To 50 mL of purified water add 0.5 mL of Nessler's reagent: the solution 

remains unchanged. 

Heavy metal: To 40 mL of purified water add 1 mL of diluted acetic acid and 10 mL of freshly 

prepared hydrogen sulfide test solution, and allow to stand for 10 minutes: the color of the 

solution should not be deeper than that of 50 mL of purified water added 1 mL of diluted 

acetic acid. 

Potassium permanganate-reducing substances: To 100 mL of purified water add 10 mL of 

dilute sulfuric acid, and boiled, add 0.1 mL of 0.02 mol/L potassium permanganate, and 

boiled for 10 minutes again: the color of the solution does not disappear. 

Residue on evaporation: Evaporate to dryness 100 mL of purified water in water bath, and dry 

at 100 °C until its weight becomes constant: the residue is not more than 1 mg. 

Pyridine: C5H5N [Special grade] 

Pyridine for Karl Fisher's Method: Specified in an item of Water Determination in the 

paragraph of General tests. 

Pyridine, anhydrous: C5H5N To 100 mL of pyridine add 10 g (9.5~10.4 g) of sodium hydroxide, 

allow to stand for 24 hours, decant the supernatant liquid, and distillate. 

Pyridine, for Karl-fischer's Method: Specified in an item of Water determination in the 

paragraph of General tests. 
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Pyridoxine hydrochloride: C8H11NO3·HCl [Japanese Pharmacopoeia] 

Pyrogallol: C6H3(OH)3 [Special grade] 

Pyrole: C4H5N [Special grade] 

Quinaldine red: (C21H23N2I) Quinaldine red occurs as a crystalline powder. It is soluble in 

ethanol. The wavelength of absorption maximum of this ethanol solution (0.005→1,000) 

appears in 526 nm. Absorbance on the wavelength of absorption maximum is not less than 0.5. 

Quinaldine red test solution: Dissolve 0.1 g (0.05~0.14 g) of quinaldine red in acetic acid to 

make 100 mL. Prepare before use. 

Raffinose pentahydrate: C18H32O16·5H2O 

Optical rotation: [α]D
20 = +122° ~ +124° 

Heavy metal: Not more than 10 μg/g. 

Water: 14~16 % 

Red litmus paper: Specified in an item of Litmus paper, red. 

Reinecke salt: NH4 [Cr(NH3)2(SCN)4] H2O [First grade] 

Reinecke salt test solution: To 0.5 g (0.45~0.54 g) of reinecke salt add 20 mL of water, shake 

frequently for 1 hour, then filter. Use within 48 hours.  

Resorcin: C6H4(OH)2 [Special grade] 

Riboflavin: C17H20N4O6 [Japanese Pharmacopoeia] 

Safranine: Safranine occurs as a nearly black powder or small masses, and sparingly soluble in 

water and in ethanol. 

Clarity and color of solution: To 0.1 g (0.05~0.14 g) of safranine add 100 mL of water, heat in 

a water bath to dissolve: the solution is nearly clear. 

Absorbance: Weigh 0.1 g of safranine to three decimal places, record the value, add water to 

dissolve, transfer to a 100 mL volumetric flask, add water to make exactly 100 mL, and use 

this solution as the sample stock solution. Dilute the sample stock solution with water and 

prepare exactly 200 times diluted solution, and use this solution as sample solution. etermine 

the absorbances at 517 nm: the measuring result is given in 0.45~0.65.  

Loss on drying: Not more than 5 % (1 g, 105 °C, 4 hours). 

Residue on ignition: Not more than 1.0 %. 

Salt: NaCl [Sodium chloride, White] 

Silica gel: An amorphous, partly hydrated silicic acid occurring in glassy granules of various 

sizes. When used as a desiccant, it is frequently coated with a substance that changes color 

when the capacity to absorb water is exhausted. Such colored products may be regenerated by 

being heated at 110 °C until the gel assumes the original color. 

Loss on ignition: Not more than 6 % ( 2 g, 950 ± 50 °C). 

Water absorption: Not less than 31 %. 
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Weigh 10 g of silica gel to three decimal places, record the value. Allow to stand for 
24 hours in a closed container in which the atmosphere is maintained at 80 % relative 
humidity with sulfuric acid having a specific gravity of 1.19. Weigh again, and 
calculate the increase in mass. 
Silica gel for liquid chromatography: Specified in an item of Silica gel for liquid 

chromatography. 

Silica gel for thin-layer chromatography: Specified in an item of Silica gel, for thin-layer 

chromatography. 

Silica gel for thin-layer chromatography (with fluorescent indicator): Specified in an item of 

Silica gel (with fluorescent indicator), for thin-layer chromatography. 

Silica gel with fluorescent indicator, for thin-layer chromatography: To Silica gel for thin-

layer chromatography add fluorescent indicator. 

Silica gel, for liquid chromatography: High quality porous silica gel prepared for liquid 

chromatography. 

Silica gel, for thin-layer chromatography: High quality silica gel prepared for thin-layer 

chromatography. 

Siliceous earth, for chromatography: White or grey white color, use high quality one. 

Silicone emulsions: Silicone emulsions are milky white liquid which disperse the silicone 

compounds in water with emulsifier. It is miscible with water. 

pH: 2~5 (25 °C) 

Residue on evaporation residue: Not less than 11.5 % (1 g, 105 °C, 2 hours). 

Silicone oil: Colorless clear liquid, having no odor. Use silicone oil having a viscosity in the 

range of 50 to 100 mm2/s at an ordinary temperature. 

Silver N,N-diethyldithiocarbamate: C5H10AgNS2 [Japanese Pharmacopoeia] 

Silver nitrate: AgNO3 [Special grade] 

Silver nitrate test solution: To 17.5 g (17.45~17.54 g) of silver nitrate add water to make 1,000 

mL (0.1 mol/L). Preserve in light-resistant containers. 

Sodium acetate test solution: To 13.6 g (13.55~13.64 g) of sodium acetate add water to make 

100 mL (1 mol/L) 

Sodium acetate test solution, 0.2 mol/L: Dissolve 27.2 g (27.15~27.24 g) of sodium acetate in 

water to make 1,000 mL. 

Sodium acetate test solution, 0.1 mol/L: To 100 mL of sodium acetate test solution add water to 

make 1,000 mL. 

Sodium acetate trihydrate: CH3COONa·3H2O [Special grade] 

Sodium acetate, anhydrous: CH3COONa [Sodium acetate (anhydrous), Special grade] 

Sodium Alizarinesulfonate: C14H5O2(OH)2SO3Na·H2O [Special grade] 
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Sodium arsenate heptahydrate: Na2HAsO4·7H2O [Special grade] 

Sodium arsenate heptahydrate test solution: Dissolve 6.0 g (5.95~6.04 g) of sodium arsenate 

heptahydrate in water to make 50 mL.  

Sodium ascorbate: C6H7NaO6 [Special grade] 

Sodium borate decahydrate: Na2B4O7·10H2O [Sodium borate (borax), Special grade] 

Sodium borate for pH determination: Specified in at the item of sodium borate, for pH 

determination. 

Sodium borate, for pH determination: [Sodium borate (borax), for pH determination] 

Sodium borohydride: NaBH4 White to greyish white, crystals, powder or masses. It is freely 

soluble in water, and very slightly soluble in diethyl ether. Decomposed at 400 °C, having an 

inflammability and a hygroscopicity. Should be stored remote from fire. 

Sodium borohydride test solution: Dissolve 4.0 g (3.95~4.04 g) of sodium borohydride in 

sodium hydroxide test solution to make 100 mL. 

Sodium bromide: NaBr [Special grade] 

n-Sodium butyrate: CH3CH2CH2COONa White to practically white powder. 

Clarity and color of solution: The solution (1→20) is clear or having a faint. 

Content: Not less than 90 %. 

Sodium carbonate (standard reagent): Na2CO3 [Standard reagent for volumetric analysis] 

Sodium carbonate decahydrate: Na2CO3·10H2O [Special grade] 

Sodium carbonate for pH determination: Specified in an item of Sodium carbonate, for pH 

determination. 

Sodium carbonate test solution: Dissolve 10.5 g (10.45~10.54 g) of anhydrous sodium 

carbonate in water to make 100 mL (1 mol/L). 

Sodium carbonate test solution, 0.55 mol/L: Dissolve 58.3 g (58.25~58.34 g) of anhydrous 

sodium carbonate in water to make 1,000 mL. 

Sodium carbonate, anhydrous: Na2CO3 [Sodium carbonate (anhydrous), Special grade] 

Sodium carbonate, for pH determination: Na2CO3 [Sodium carbonate (anhydrous), for pH 

determination] 

Sodium carboxymethyl cellulose: [Japanese Pharmacopoeia] Degree of substitution should be 

0.62 to 0.68. 

Sodium chloride: NaCl [Special grade] 

Sodium chloride (standard reagent): NaCl [Standard reagent for volumetric analysis] 

Sodium chloride test solution: Dissolve 10 g (9.5~10.4 g) of sodium chloride in water to make 

100 mL. 

Sodium chloride-sodium hydroxide test solution: To 100 g (99.5~100.4 g) of sodium chloride 

add 40 mL of 2.5 mol/L sodium hydroxide and water to make 1,000 mL. 
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Sodium citrate buffer solution: To 980 g (979.5~980.4 g) of sodium citrate add 3,500 mL of 

water, 700 mL of hydrochloric acid and 5 mL of octanoic acid. Adjust the pH to 2.2 with 1 

mol/L hydrochloric acid, add water to make 5,000 mL. To 500 mL of this solution add 500 mL 

of 20 v/v% thiodiethylene solution and 3,500 mL water, adjust the pH to 2.2 with 1 mol/L 

hydrochloric acid, add water to make 5,000 mL. 

Sodium citrate dihydrate: Na3C6H5O7·2H2O [Special grade] 

Sodium dihydrogen phosphate test solution, pH 4.5: Dissolve 15.6 g (15.55~15.64 g) of 

sodium dihydrogen phosphate in water to make 1,000 mL. If necessary, add 1 mol/L sodium 

hydroxide test solution or phosphoric acid (1→10) to adjust the pH to 4.5.  

Sodium fluoride: NaF [Special grade] 

Sodium fluoride (standard reagent): NaF [Standard reagent for volumetric analysis] 

Sodium formate for assay: Specified in an item of Sodium formate, for assay. 

Sodium formate, for assay: HCOONa [Special grade] 

Sodium hexanitrocobaltate (III): Na3Co(NO2)6 [Special grade] 

Sodium hexanitrocobaltate (III) test solution: To 10 g (9.5~10.4 g) of sodium 

hexanitrocobaltate (III) add water to make 50 mL, and filter if necessary. Prepare before use. 

Sodium hydrogen carbonate: NaHCO3 [Sodium hydrogen carbonate (sodium bicarbonate), 

Special grade] 

Sodium hydrogen carbonate for pH determination: Specified in an item of Sodium hydrogen 

carbonate, for pH determination. 

Sodium hydrogen carbonate, for pH determination: NaHCO3 [Sodium hydrogen carbonate 

(sodium bicarbonate), for pH determination] 

Sodium hydrogen carbonate-methanol test solution: Dissolve 0.25 g (0.245~0.254 g) of 

sodium hydrogen carbonate in methanol to make 1,000 mL, and filter. 

Sodium hydrogen carbonate-sodium hydroxide buffer solution (pH 9.0): Dissolve 84.0 g 

(83.95~84.04 g) of sodium hydrogen carbonate in water to make 900 mL. To this solution add 

sodium hydroxide solution (3→10) to adjust pH at 9.0, and add water to make 1,000 mL.  

Sodium hydrogen sulfite: NaHSO3 [Special grade] 

Sodium hydrogen tartrate monohydrate: NaHC4H4O6·H2O [Special grade] 

Sodium hydrogen tartrate monohydrate test solution: Dissolve 1 g (0.5~1.4 g) of sodium 

bitartrate in water to make 10 mL (0.5 mol/L). Prepare before use. 

Sodium hydrosulfite: Na2S2O4 [Sodium hydrosulfite (hydrosulfite), First grade] 

Sodium hydroxide: NaOH [Special grade] Sodium hydroxide contains not less than 95.0 % of 

NaOH. 
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5 % Sodium hydroxide in methanol test solution: Dissolve 5 g (4.5~5.4 g) of sodium 

hydroxide in 5 mL of water, add methanol to make 100 mL. Allow to stand, and use the 

supernatant. 

Sodium hydroxide test solution, 2.5 mol/L: Dissolve 107 g (106.5~107.4 g) of sodium 

hydroxide add water to make 1,000 mL. Preserve in polyethylene bottles. 

Sodium hydroxide test solution, 2 mol/L: Dissolve 86 g (85.5~86.4 g) of sodium hydroxide add 

water to make 1,000 mL. Preserve in polyethylene bottles. 

Sodium hydroxide test solution, 1 mol/L: Dissolve 4.3 g (4.25~4.34 g) of sodium hydroxide add 

water to make 100 mL. Preserve in polyethylene bottles. 

Sodium hydroxide test solution, 0.5 mol/L: Dissolve 22 g (21.5~22.4 g) of sodium hydroxide 

add water to make 1,000 mL. Preserve in polyethylene bottles. 

Sodium hydroxide test solution, 0.2 mol/L: To 200 mL of 1 mol/L sodium hydroxide test 

solution add water to make 1,000 mL. Preserve in polyethylene bottles. 

Sodium hydroxide test solution, 0.05 mol/L: To 50 mL of 1 mol/L sodium hydroxide test 

solution add water to make 1,000 mL. Preserve in polyethylene bottles. 

Sodium hydroxide test solution, dilute: Dissolve 4.3 g (4.25~4.34 g) of sodium hydroxide in 

freshly boiled and cooled water to make 1,000 mL (0.1 mol/L). Prepare before use.  

Sodium hydroxide test solution, for digestion test: Dissolve 32.0 g (31.95~32.04 g) of sodium 

hydroxide in water to make 300 mL. Preserve in polyethylene bottles. 

0.1 mol/L Sodium hydroxide-methanol test solution: Dissolve 4.5 g (4.45~4.54 g) of sodium 

hydroxide in methanol to make 1,000 mL. Filter with glass filter. 

0.05 mol/L Sodium hydroxide-methanol test solution: To 50 mL of 0.1 mol/L sodium 

hydroxide-methanol test solution add methanol to make 100 mL. 

Sodium hypochlorite test solution: Prepare the solution by passing chlorine into 1 mol/L sodium 

hydroxide while cooling with ice, so as to contain 5 % of sodium hypochlorite (NaClO: 74.44). 

Prepare before use. 

Sodium hypochlorite test solution, for ammonium limit test: Clear, colorless or pale green-

yellow solution prepared by passing chlorine into sodium hydroxide or sodium carbonate 

decahydrate solution. 

Content: Not less than 4.2 g/dL as sodium hypochlorite (NaClO: 74.44) 

Assay: Measure 10 mL of sodium hypochlorite test solution for ammonium limit test with 

transfer pipet, transfer into a 100 mL volumetric flask, and add water to make exactly 100 

mL. Transfer exactly 10 mL of this solution into a stoppered flask with transfer pipet, add 90 

mL of water, then add 2 g (1.5~2.4 g) of potassium iodide and 6 mL of acetic acid (1→2), 

stopper tightly, shake well, and allow to stand in a dark place for 5 minutes. Titrate the free 
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iodine with 0.1 mol/L sodium thiosulfate solution (Indicator, 3 mL of starch test solution). 

Perform a blank determination in the same manner, and make any necessary correction.  

1 mL of 0.1 mol/L sodium thiosulfate solution = 3.722 mg of NaClO 

Sodium molybdate (VI) dihydrate: Na2MoO4·2H2O [Special grade] 

Sodium nitrite: NaNO2 [Special grade] 

Sodium nitrite test solution: Dissolve 10 g (9.5~10.4 g) of sodium nitrite in water to make 100 

mL. Prepare before use. 

Sodium nitroprusside: Na2Fe(CN)5NO·2H2O [Special grade] 

Sodium nitroprusside test solution: Dissolve 1 g (0.5~1.4 g) of sodium nitroprusside in 20 mL 

of water. Prepare before use. 

Sodium oxalate (standard reagent): C2O4Na2 [Standard reagent for volumetric analysis] 

Sodium pentacyanoammine ferroate (II): Specified in an item of Sodium pentacyanoammine 

ferroate (II) n-hydrate.  

Sodium pentacyanoammine ferroate (II) n-hydrate: Na3[Fe(CN)5NH3]·nH2O [First grade] 

Sodium periodate: NaIO4 [Special grade] 

Sodium periodate test solution: Dissolve 25 g (24.5~25.4 g) of sodium metaperiodate in water 

to make 100 mL. 

Sodium picrate monohydrate: (NO2)3C6H2ONa·H2O [Special grade] 

Sodium picrate test solution: To 0.4 g (0.35~0.44 g) of sodium picrate monohydrate and 4 g 

(3.5~4.4 g) of sodium hydroxide add water to make 1,000 mL. 

Sodium propionate for assay: C2H5COONa White crystals or a crystalline powder or particles.  

Odorless or slightly characteristic odor. 

Clarity and color of solution: To 1.0 g (0.5~1.4 g) of sodium propionate add 20 mL of water: 

the solution is colorless, and having a faint. 

Loss on drying: Not more than 0.5 % (1 g, 110 °C, 3 hours). 

Content: Not less than 99 %. 

Sodium propionate for assay: Specified in an item of Sodium propionate, for assay. 

Sodium sulfate, anhydrous: Na2SO4 [Sodium sulfate (anhydrous), Special grade] 

Sodium sulfide ennehydrate: Na2S·9H2O [Special grade] 

Sodium sulfide test solution: Prepare according to either of the following methods. 

(1) Dissolve 5 g (4.5~5.4 g) of sodium sulfide in a mixture of 10 mL of water and 30 mL of 

glycerin. 

(2) Dissolve 5 g (4.5~5.4 g) of sodium hydroxide in a mixture of 30 mL of water and 90 mL of 

glycerin, saturate a half volume of this solution with hydrogen sulfide, while cooling, and 

mix with the remaining half. Preserve in well-filled, light-resistant bottles. Use within 3 

months. 
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Sodium sulfite heptahydrate: Na2SO3·7H2O [Special grade] 

Sodium thioglycolate: HSCH2COONa [Japanese Pharmacopoeia] 

Sodium thiosulfate pentahydrate: Na2S2O3·5H2O [Special grade] 

Sodium tungstate (VI) dihydrate: Na2WO4·2H2O [Special grade] 

Sodium, metal: Na [Sodium, Special grade] 

Soluble starch: [Special grade] 

Soluble starch test solution: Triturate 1 g (0.5~1.4 g) of soluble starch in 10 mL of cooled water, 

pour gradually into 90 mL of boiled water while constantly stirring, boil gently for 3 minutes, 

and cool. Prepare before use. 

Soy peptone: Soy peptone occurs as a pale yellow powder. 

Loss on drying: Not more than 5 % (1 g, 85 °C, 1 hour). 

Solubility: Sterilize soy peptone solution (1→100) in an autoclave at 121 °C for 15 minutes: no 

insoluble substance in the solution. 

pH: Sterilize soy peptone solution (1→100) in an autoclave at 121 °C for 15 minutes: the pH 

of this solution should be 7.0 to 7.5. 

Starch: [Special grade] 

Starch test solution: Triturate 1 g (0.5~1.4 g) of starch in 10 mL of cold water, pour gradually 

into 200 mL of boiled water while constantly stirring, boil until the solution has become 

translucent, allow to stand, use supernatant liquid. Prepare before use.  

Stigmasterol: C29H48O [Special grade] 

Stigmasterol acetate: Specified in an item of Vitamin D assay in the paragraph of General tests. 

Strong ammonia water: Specified in an item of Ammonia water, strong. 

Strong hydrogen peroxide water: Specified in at the item of Hydrogen peroxide water, strong. 

Strongly acidic cation exchange resins: Prepared for high performance liquid chromatography 

composed with styrene-divinylbenzene copolymer which is introduced sulfonate group (degree 

of cross-linking: 8 %). 

Strontium nitrate: Sr(NO3)2 [Strontium nitrate (anhydrous), Special grade] 

Sulfamic acid (standard reagent): HOSO2NH2 [Standard reagent for volumetric analysis] 

Sulfanilamide: H2NC6H4SO2NH2 [Special grade] 

Sulfanilamide test solution: Dissolve 1 g (0.5~1.4 g) of sulfanilamide add ethanol to make 100 

mL. To this solution add 100 mL of 0.5 mol/L sulfuric acid to make 200 mL. Prepare before 

use. 

Sulfanilic acid: H2NC6H4SO3H [Special grade] 

Sulfanilic acid test solution: To 4 g (3.5~4.4 g) of sulfanilic acid add dilute sulfuric acid to make 

250 mL. 
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Sulfate acid, for readily carbonizable substances: To sulfuric acid, the content of which 

previously been determined by the following method, add water cautiously, and adjust the final 

concentration to 94.5 % to 95.5 % of sulfuric acid (H2SO4). When the concentration is changed 

owing to absorption of water during storage, prepare freshly. 

Assay: Weigh about 2 g of sulfuric acid to two decimals places, record the value, put in a 

glass-stoppered flask rapidly, add 30 mL of water, cool, and titrate the solution with 1 mol/L 

sodium hydroxide solution (indicator: 2 to 3 drops of bromthymol blue test solution)  

1 mL of 1 mol/L sodium hydroxide solution = 49.04 mg of H2SO4 

Sulfuric acid: H2SO4 [Special grade] It contains not less than 95.0 % of H2SO4. 

Sulfuric acid for readily carbonizable substances: Specified in an item of Sulfate acid, for 

readily carbonizable substances. 

Sulfuric acid test solution, 3 mol/L: Add 180 mL of sulfuric acid in 1,000 mL of water slowly 

while stirring, then allow to cool. 

Sulfuric acid test solution, 2.5 mol/L: Add 150 mL of sulfuric acid in 1,000 mL of water slowly 

while stirring, then allow to cool. 

Sulfuric acid test solution, 2 mol/L: Add 120 mL of sulfuric acid in 1,000 mL of water slowly 

while stirring, then allow to cool. 

Sulfuric acid test solution, 0.5 mol/L: Add 30 mL of sulfuric acid in 1,000 mL of water slowly 

while stirring, then allow to cool. 

Sulfuric acid test solution, 0.2 mol/L: Add 12 mL of sulfuric acid in 1,000 mL of water slowly 

while stirring, then allow to cool. 

Sulfuric acid test solution, 0.1 mol/L: Add 6 mL of sulfuric acid in 1,000 mL of water slowly 

while stirring, then allow to cool. 

Sulfuric acid, dilute: Cautiously add 5.7 mL of sulfuric acid to 10 mL of water, cool, and 

dilute with water to make 100 mL (10 %) . 

Tetrabutylammonium hydroxide test solution: [Japanese Pharmacopoeia] 

Tetrahydrofuran: C4H8O [Special grade] 

Thiamine chloride hydrochloride: C12H17ClN4OS·HCl [Japanese Pharmacopoeia] 

Thiodiethylene glycol: S(CH2CH2OH)2 [β-Thiodiglycol, Japanese Pharmacopoeia] 

Thionyl chloride: SOCl2 [Special grade] 

Thymol: CH3C6H3(OH)CH(CH3)2 [Japanese Pharmacopoeia] 

Thymol blue: C27H30O5S [Special grade] Color change: Acidic side pH 1.2 (red) to 2.8 (yellow), 

Alkali side pH 8.0 (yellow) to pH 9.6 (blue) 

Thymol blue test solution: Dissolve 0.1 g (0.05~0.14 g) of thymol blue in ethanol to make 100 

mL. Filter if necessary. 
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Thymol blue-dimethylformamide test solution: Dissolve 0.1 g (0.05~0.14 g) of thymol blue in 

dimethylformamide to make 100 mL. 

Thymolphthalein: C28H30O4 [Special grade] Color change: pH 9.3 (colorless) to pH 10.5 (blue). 

Thymolphthalein test solution: Dissolve 0.1 g (0.05~0.14 g) of thymolphthalein in ethanol to 

make 100 mL. Filter if necesarry. 

Thymol-sulfuric acid test solution: Dissolve 0.5 g (0.45~0.54 g) of thymol in 5 mL of sulfuric 

acid, and add ethanol to make 100 mL. 

Tin (II) chloride dihydrate: SnCl2·2H2O [Special grade] 

Tin (II) chloride test solution, acidic: Dissolve 8 g (7.5~8.4 g) of tin (II) chloride dihydrate in 

500 mL of hydrochloric acid. Storage in a glass-stoppered bottle and use within 3 months. 

dl-α-Tocopherol acetete for assay: Specified in an item of dl-α-Tocopherol acetete, for assay. 

dl-α-Tocopherol acetate, for assay: A crude material for manufacturing dl-α-tocopherol acetate. 

Not less than 98 % of dl-α-tocopherol acetate for assay. 

Toluene: C6H5CH3 [Special grade] 

o-Toluene sulfonamide: C7H9NO2S o-Toluene sulfonamide occurs as colorless crystals or a 

white crystalline powder. 

Melting point: 157~160 °C 

Purity: p-Toluene sulfonamide Proceed with o-toluene sulfonamide-ethyl acetate (1→5,000) 

solution according to gas chromatography method under operation condition of purify test 

No. 6 of a crude material for manufacturing saccharin sodium: no other peak than o-toluene 

sulfonamide appears. 

Toluene, anhydrous: C6H5CH3 To 500 mL of toluene add 10 g (9.5~10.4 g) of anhydrous sodium 

sulfate, allow to stand for 12 hours, remove sodium sulfate. 

Trichloroacetic acid: CCl3COOH [Special grade] 

Trichloroacetic acid test solution A: Dissolve 7.20 g (7.195~7.204 g) of trichloroacetic acid in 

water to make 100 mL. 

Trichloroacetic acid test solution B: Dissolve 1.80 g (1.795~1.804 g) of trichloroacetic acid and 

1.80 g (1.795~1.804 g) of anhydrous sodium acetate in 5.5 mL of 6 mol/L acetic acid and 

water, add water to make 100 mL. 

Triethylamine: (C2H5)3N [Japanese Pharmacopoeia] 

Trimethylamine hydrochloride: (CH3)3N·HCl [Special grade] 

Triphenylchloromethane: (C6H5)3CCl [Triphenylchloromethane (trityl chloride), Special grade] 

Trypsin: Prepare with pancreas of bovine. 

Degree of digestion: To 0.01 g (0.005~0.014 g) of trypsin add water to make 500 mL, and use 

this solution as the sample solution. To 2 mL of this solution add 5 mL of casein test 
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solution and 3 mL of water, mix and allow to stand at 40 °C for 1 hour, and add three drops 

of acetic acid-ethanol test solution: no precipitate in the solution. 

DL-Tryptophan: C11H12N2O2 DL-Tryptophan occurs as a white to slightly brown crystalline 

powder. It is freely soluble in diluted hydrochloric acid, slightly soluble in water, and very 

slightly soluble in ethanol. 

Clarity and color of solution: To 1 g (0.5~1.4 g) of DL-tryptophan add 20 mL of water, 

dissolve with the aid of heat: the solution is clear. 

Chloride: Not more than 0.02 %. 

Sulfate: Not more than 0.03 %. 

Loss on drying: Not more than 0.3 % (1 g, 105 °C, 3 hours). 

Residue on ignition: Not more than 0.05 % (1 g). 

Nitrogen content: 13.4~13.8 % (Determined by Nitrogen determination) 

Tryptose: Mixture of casein peptone and proteose peptone. 

Uracil: C4H4N2O2 [First grade] 

Vanillin: C6H3CHO(OCH3)OH White crystals, having characteristic odor and taste. 

Melting point: 81~83 °C 

Loss on drying: Not more than 1.0 % (1 g, Silica gel, for 4 hours). 

Residue on ignition: Not more than 0.05 % (1 g). 

Store protected from light. 
Vanillin-hydrochloric acid test solution: Dissolve 10 mg (9.5~10.4 mg) of vanillin in 1 mL of 

ethanol, add 1 mL of water and 6 mL of hydrochloric acid. Prepare before use. 

Vanillin-sulfuric acid-ethanol color developing test solution: Dissolve 3 g (2.5~3.4 g) of 

vanillin in anhydride ethanol to make 100 mL, to this solution add 3 mL of sulfuric acid. 

Vanillin-sulfuric acid-ethanol test solution: Dissolve 3 g (2.5~3.4 g) of vanillin in anhydride 

ethanol to make 100 mL, to this solution add 0.5 mL sulfuric acid. 

Weak carbol-fuchsin solution: To 100 mL of phenol (5→100) add 10 mL of basic fuchsin 

solution, and dilute with water 10 to 20 times. Prepare before use. 

Weakly acidic cation exchange resins: Prepared for liquid chromathography composed with 

methacrylic acid divinylbenzene copolymer, high quality. 

Weakly acidic cation exchange resins column: Disperse weakly acid cation exchange resins in 

0.5 mol/L of sulfuric acid and allow to stand for 3 hours. Wash with water until the washings 

become neutral, and add lithium hydroxide to keep the pH between 7 and 8 while stirring. After 

the pH value has become stable, allow to stand overnight. Wash with water not less than 5 

times, and adjust the pH at 7.0 with phosphoric acid (1→25), then preserve. Packed with 

weakly acidic cation exchange resins to a column 1 cm in inside diameter until 10 cm in height. 

Wash with not less than 25 mL of water just before loading test solution. 
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Xylan: Xylan is a complicated polysaccharide obtained by alkaline extraction of vegetable fiber, 

and produces xylose by hydrolysis. Preserve not exceeding 5 °C. 

Xylene cyanol FF: C25H27N2NaO7S2 [First grade] 

Xylose: C5H10O5 Xylose occurs as white to light brown color crystalline powder or powder. 

Clarity and color of solution: Dissolve 1 g (0.5~1.4 g) of xylose in 20 mL of water: the solution 

is clear and colorless. 

Optical rotation: Weigh 20 g of xylose to one decimal place, record the value, add water to 

dissolve, transfer to a 100 mL volumetric, add water to make exactly 100 mL: the specific 

optical rotation [ ]D
20of this solution in a 100 mm cell is between +18.0 and +20.0°. 

Loss on drying: Not more than 0.3 % (1 g, 105 °C, 2 hours). 

Residue on ignition: Not more than 0.1 % (1 g). 

Yeast extract: A peptone-like substance which represents all the soluble product of yeast ells 

(Saccharomyces) prepared under optimum conditions, clarified, and dried by evaporation to a 

powder. 1 g of yeast extract represents not less than 7.5 g of yeast. A reddish yellow to brown 

powder, having a characteristic but not putrescent odor. Soluble in water, forming a yellow to 

brown solution, having a slight acidic reaction. It contains no added carbohydrate. 

Coagulable protein: On heating a solution of yeast extract (1→20) to boiling, no precipitate is 

produced.  

Chloride: (calculated as NaCl) Not more than 5 %. 

Loss on drying: Nor more than 5.0 % (0.5 g, 105 °C, Constant mass). 

Residue on ignition: Not more than 15.0 % (0.5 g). 

Nitrogen content: 7.2~9.5 % (105 °C, Constant mass, After drying, Determine nitrogen content 

following nitrogen determination.). 

Yellow mercury (II) oxide: Specified in an item of Mercury (II) oxide, yellow. 

Zinc (standard reagent): Zn [Standard reagent for volumetric analysis] 

Zinc acetate dihydrate: Zn(CH3COO)2·2H2O  [Special grade] 

Zinc dust: Zn [Special grade] 

Zinc iodide-starch paper: Impregnate the filter paper for volumetric analysis with freshly 

prepared zinc iodide-starch test solution, and dry it in the clean room. Preserve in a glass-

stoppered bottle, protected from light and moisture. 

Zinc iodide-starch test solution: To 100 mL of boiling water add a solution of 0.75 g 

(0.745~0.754 g) of potassium iodide in 5 mL of water, a solution of 2 g (1.5~2.4 g) of zinc 

chloride in 10 mL of water and a smooth suspension of 5 g (4.5~5.4 g) of starch in 30 mL of 

water, with stirring. Continue to boil for 2 minutes, then cool. Preserve in tightly stoppered 

bottles, in a cool place. 
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Sensitivity: Dip a glass rod into a mixture of 1 mL of 0.1 mol/L sodium nitride solution, 500 

mL of water and 10 mL of hydrochloric acid, and touch on zinc iodide-starch test solution: 

an apparently blue color appears. 

Zinc sulfate heptahydrate: ZnSO4·7H2O [Special grade] 

Zinc, Arsenic-free: Zn [Arsenic-free] Use granules of about 800 μm. 

 

(3)-(9) 

In preparation 
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8. Compositional standards of each feed additives and standards of manufacturing 
methods, etc. 

 

(1)-(6) 

In preparation 

 

(7) Dibutylhydroxytoluene 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it contains 98.5 % or over of 

dibuthylhydroxytoluene (C15H24O) 

Physical and chemical properties: 

i. This product is colorless crystals or white crystalline powder or blocks, with no odor or 

a slight, specific odor, and with no taste. 

ii. This product is easy to extremely dissolve in acetone, easy to dissolve in ethanol, and 

hardly dissolves in water. 

Confirmation test: 

i. When 5 mg (4.5~5.4 mg) of this product is added with 1~2 drops of a solution of 5-

nitroso-8-oxyquinoline in sulfuric acid (1→100), it dissolves while becoming yellow, 

and then the color of the solution changes to red-brown. 

ii. When 1 mL of a solution of this product in ethanol (1→30) is added with 3~4 drops of 

dilute ferric chloride test solution, the resulting solution gives no color, and it is 

subsequently added with small crystals of α-α'-dipyridyl, it is red. However, a dilute 

ferric chloride test solution which gives no color in a blank test shall be used. 

Purity test: 

i. Melting point: The melting point of this product shall be 69.5~71.5 °C. 

ii. Freezing point: The solidifying point of this product shall be 69.0 °C or over. 

iii. Clarity and color of solution: When 1.0 g (0.95~1.04 g) of this product is added with 

10 mL of ethanol to be dissolved, the resulting solution shall be colorless and clear. 

iv. Sulfate: 0.5 g (0.45~0.54 g) of this product is weighed, added with 30 mL of water, 

heated in a water bath for 5 minutes with occasional shaking, allowed to cool, filtered, 

and added with 1 mL of dilute hydrochloric acid and water to make 50 mL. This is 

used as a sample solution. When sulfate is tested, using a control solution prepared 
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with 0.2 mL of 0.05 mol/L sulfuric acid by the sulfate test method, the turbidity of the 

sample solution shall not be higher than that of the control solution (0.019 % or less). 

v. Heavy metal: When 0.5 g (0.45~0.54 g) of this product is weighed, dissolved with 35 

mL of acetone, added with 2 mL of diluted acetic acid and water to make 50 mL, and 

added with 2 drops of sodium sulfide test solution, the color of the resulting solution 

shall not be darker than that of a solution in which 35 mL of acetone is added with 2 

mL of lead standard solution, 2 mL of diluted acetic acid and water to make 50 mL 

and added with 2 drops of sodium sulfide test solution (40 mg/kg or less). 

vi. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample solution 

by Method No. 3 of the arsenic test method. For the sample solution, when the arsenic 

test is performed by the method using device A, the color of absorbing solution shall 

not be darker than the standard color (2 mg/kg or less). 

vii. p-cresol: 1.0 g (0.95~1.04 g) of this product is weighed, added with 10 mL of water 

and 1 mL of strong ammonia solution, heated in a water bath for 3 minutes with 

occasional shaking, is allowed to cool and is filtered. The residue on the filter paper is 

washed with a little water. The washings and the filtrate are mixed and added with 

water to make 100 mL. This solution is used as a sample solution. When 3 mL of the 

sample solution is measured, transferred to a Nessler tube, added with 1 mL of a 

solution of phosphomolybdic acid in ethanol (1→20) and 0.2 mL of ammonia test 

solution, shaken up, added with water to make 50 mL, and allowed to stand for 10 

minutes, the color of the resulting solution shall not be darker than that of a solution 

prepared with 3 mL of p-cresol solution (1→100,000) by the same procedure for the 

preparation of the sample solution. 

Water content: 0.20 % or less (direct titration) 

Ignition Residue: 0.05 % or less (2 g) 

Assay: The amount required for testing of this product is weighed to three significant digits, 

and tested by the freezing point measurement method. 

Amount of dibutylhydroxytoluene (C15H24O) (%) = 1.6976T - 18.5822 

T: Freezing point 

(b) Standard of storage method 

It shall be stored in a lightproof capped container. 

B. Preparation (Part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of 

dibutylhydroxytoluene are applied mutatis mutandis. 

(b) Standard of storage method 
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The standard of storage method of the raw material for manufacturing of 

dibutylhydroxytoluene is applied mutatis mutandis. 

C. Preparation (Part 2) 
(a) Compositional standards 

This product is powder of the mixture of the raw material for manufacturing of 

dibutylhydroxytoluene and fillers. 

Content: When this product is determined, it contains dibuthylhydroxytoluene (C15H24O) 

corresponding to 90~110 % of the amount on the label. 

Confirmation test: The confirmation test of the raw material for manufacturing of 

dibutylhydroxytoluene is applied mutatis mutandis. 

Ignition Residue: 2.4 % or less (1 g) 

Assay: The assay of the raw material for manufacturing of dibutylhydroxytoluene is applied 

mutatis mutandis. 

Amount of dibutylhydroxytoluene (C15H24O) (%) = 1.6976T - 18.5822 - R 

T: Freezing point 

R: Ignition Residue (%) 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of 

dibutylhydroxytoluene is applied mutatis mutandis. 

 

(8) Sucrose fatty acid ester 

A. Raw material for manufacturing 
(a) Compositional standards 

This product is an ester of fatty acids derived from animal fat and plant oil and sucrose. 

Physical and chemical properties: This product is white to yellow-brown powder or blocks 

or colorless to slightly yellow viscous resinoids with no odor or a slight, specific odor. 

Confirmation test: 

i. 1 g (0.5~1.4 g) of this product is added with 25 mL of potassium hydroxide-ethanol test 

solution, and heated with a reflux condenser in a water bath for an hour. This solution 

is added with 50 mL of water and distilled until approximately 30 mL of the residue 

liquid. After cooling, the residue liquid is added with 10 mL of dilute hydrochloric 

acid, shaken up well, saturated with sodium chloride, extracted twice with 30 mL each 

of ether. The ether layer is collected, washed with 20 mL of saturated sodium chloride 

solution, and dehydrated with 2 g (1.5~2.4 g) of anhydrous sodium sulfate, and ether is 
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distilled away and then sufficiently removed by blowing air. When the residue is 

cooled to 10 °C, oil drops or a colorless to pale yellow-brown solid is deposited. 

ii. 2 mL of the aqueous layer, which is separated from the ether layer in the test i., is 

measured, transferred to a test tube, warmed in a water bath to remove ether, then 

allowed to cool. When 1 mL of anthrone test solution is added slowly along the wall of 

the tube to the solution to form a layer, the boundary surface is blue to green.  

Purity test: 

i. Acid value: Approximately 3 g of this product is weighed to the digits of 0.01 g and the 

value is recorded. It is dissolved in 60 mL of a mixture of isopropanol and water (2:1) 

and titrated with 0.1 mol/L of potassium hydroxide solution (indicator: 1 mL of 

phenolphthalein test solution). Separately, a blank test is performed in the same way. 

The acid value calculated by the following equation shall be 6 or less. 

 Acid value = 
Consumed volume of 0.1 mol/L of potassium hydroxide solution mL  × 5.611

Amount of sample weighed (g)  

ii. Dimethylformamide: Approximately 10 g of this product is weighed to the digits of 

0.1 g and the value is recorded. It is placed in a 200 mL flask, added with 100 mL of a 

test solution of 5 % sodium hydroxide in methanol. On the flask a reflux condenser 

is placed, and then a condenser is connected to the reflux condenser. The head of the 

condenser is previously immersed in 10 mL of a solution of hydrochloric acid in 

methanol (1→100) in a receiver. The flask is heated in a water bath for 30 minutes. 

Then, the water in the reflux condenser is removed and solution is distilled to collect 

50 mL of distillate. The distillate is concentrated to almost dryness in a water bath and 

the residue is dissolved with 10 mL of water and transferred to a separatory funnel. 

The receiver is washed three times with 10 mL each of water. The washings are mixed 

in the solution in the separatory funnel. This solution is added with 10 mL of a mixture 

of carbon disulfide and chloroform (1:20) and 5 mL of aqueous ammonia solution 

(1→3) and vigorously shaken up for 20 minutes. It is added with 1 mL of copper 

sulfate-ammonia test solution, vigorously shaken up for 1 minute, added with 5 mL of 

acetic acid solution (1→3) and then vigorously shaken up for 1 minute. The lower 

layer is collected and dehydrated with anhydrous sodium sulfate. This solution is used 

as a sample solution. The color of this solution shall not be darker than that of a 

solution prepared in the way in which 10 mL of dimethylamine hydrochloride standard 

solution is measured and placed in a separatory funnel, added with 30 mL of water and 

added with 10 mL of a mixture of carbon disulfide and chloroform (1:20) and 

hereinafter the above mentioned procedure is performed (1 mg/kg or less). 
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iii. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by Method No. 2 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 2.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less) 

iv. Arsenic: 0.5 g (0.45~0.54 g) of this product is weighed to prepare a sample solution 

by Method No. 3 of the arsenic test method. For the sample solution, when the arsenic 

test is performed by the method using device A, the color of absorbing solution shall 

not be darker than the standard color (4 mg/kg or less). 

v. Free sucrose: Approximately 2 g of this product is weighed to the digits of 0.01 g and 

the value is recorded. It is added with 40 mL of n-butanol and warmed on a water bath 

to be dissolved and extracted twice with 20 mL each of sodium chloride solution 

(1→20). The extracts are mixed together, added with 2 mL of dilute hydrochloric acid, 

and heated in a water bath for 30 minutes, then allowed to cool, added with 2~3 drops 

of phenolphthalein test solution, neutralized with 1 mol/L sodium hydroxide test 

solution, and added with water to make 100 mL. This solution is used as a sample 

solution. 20 mL of this sample solution is measured, added with 20 mL of Bertrand’s 

test solution A and 20 mL of Bertrand’s test solution B, gently boiled for 3 minutes, 

and allowed to stand to precipitate cuprous oxide. At this time, the supernatant shall be 

indigo blue. Then, the supernatant is filtered with a glass filter. The precipitation in the 

flask is dissolved with 20 mL of Bertrand’s test solution C, is filtered with the same 

glass filter as mentioned before, and washed with water. The mixture of washings and 

the filtrate is titrated with Bertrand’s test solution D. When by the following equation 

the content of free sugar is determined using the amount of copper calculated from the 

obtained titer and the amount of invert sugar specified in the Table of Bertrand’s 

determination of sugar, it shall be 10 % or less. 

Content of free sugar = Amount of invert sugar (mg) × 0.95 × 5
Amount of the sample weighed (mg)  × 100 (%) 

Water content: Approximately 500 mg of this product is weighed to the digits of 1 mg and 

the value is recorded. The amount of water obtained in the test by the back titration 

method of the water determination method (Karl Fischer method) shall be 4 % or less. 

However, the test solution is measured, transferred to a dry titration flask, added with 10 

mL of methanol for Karl Fischer, added with a certain volume of Karl Fischer test 

solution to make it have an excess of approximately 10 mL. The flask is sealed with a 

stopper. The solution is stirred for 20 minutes, and then titrated with water-methanol 
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standard solution with vigorously stirring. Separately, a blank test is performed in the 

same way and corrections are made. 

Ignition Residue: 1.5 % or less (1 g) 

(b) Standard of storage method 

It shall be stored in a lightproof capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of sucrose fatty acid 

ester are applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of sucrose fatty 

acid ester is applied mutatis mutandis. 

 

(9) Sorbitan fatty acid ester 

A. Raw material for manufacturing 
(a) Compositional standards 

This product is an ester of fatty acids derived from animal fat and plant oil and sorbitan. 

Physical and chemical properties: This product is white to yellow-brown liquid, powder, 

flakes, particles, or waxy blocks. 

Confirmation test:  

i. When 0.5 g (0.45~0.54 g) of this product is added with 5 mL of absolute ethanol, 

heated to be dissolved, added with 5 mL of dilute sulfuric acid, heated in a water bath 

for 30 minutes, and cooled, oil drops or a white to yellow-white solid is deposited. 

When the oil drops or solid is separated, added with 5 mL of ether and shaken up, it 

dissolves. 

ii. When 2 mL of the remaining solution after the separation of fat and oil or solid in i.is 

measured, added with 2 mL of newly prepared catechol solution (1→10), shaken up, 

and added with 5 mL of sulfuric acid and shaken up, the resulting solution is red to 

red-brown. 

Purity test: 

i. Acid value: Approximately 5 g of this product is weighed to the digits of 0.01 g and the 

value is recorded. It is dissolved with 100 mL of a mixture of ethanol and ether (1:1) 

by warming, allowed to cool, added with 1 mL of phenolphthalein test solution, and 

titrated with 0.1 mol/L potassium hydroxide-ethanol solution. Separately, a blank test 



Provisional Translation from Japanese Original 
 

161 
 

is performed in the same way. The acid value calculated by the following equation 

shall be 15 or less. 

Acid value =  
consumed volume of 0.1 mol/L of potassium hydroxide-ethanol solution (mL)

 × 5.611
Amount of the sample weighed (g)   

ii. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by Method No. 2 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 2.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less) 

iii. Arsenic: 0.5 g (0.45~0.54 g) of this product is weighed to prepare a sample solution 

by Method No. 3 of the arsenic test method. For the sample solution, when the arsenic 

test is performed by the method using device A, the color of absorbing solution shall 

not be darker than the standard color (4 mg/kg or less). 

Ignition Residue: 1.5 % or less (1 g) 

(b) Standard of storage method 

It shall be stored in a lightproof capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of sorbitan fatty acid 

ester are applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of sorbitan fatty 

acid ester is applied mutatis mutandis. 

 

(10) Butylated hydroxyanisole  

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it contains 99.0 % or over of butylated 

hydroxyanisole (C11H16O2) 

Physical and chemical properties:  

i. This product is white or slightly yellow-brown granules, blocks, or powder, with a 

slight, specific odor and with an acrid taste. 

ii. This product is easy to extremely dissolve in ethanol or acetone and hard to extremely 

dissolve in water. 
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Confirmation test:  

i. When 2~3 mL of a solution of this product in ethanol (1→100) is shaken up with 2~3 

drops of sodium borate solution (1→50) and small crystals of 2,6-

dibromquinonechloroimide, the color of the resulting solution is livid. 

ii. When 1 mL of a solution of this product in ethanol (1→30) is added with 3~4 drops of 

dilute ferric chloride test solution, the resulting solution gives no color, and it is 

subsequently added with small crystals of α-α'-dipyridyl, it is red. However, a dilute 

ferric chloride test solution which gives no color in a blank test shall be used. 

Purity test: 

i. Melting point: The melting point of this product shall be 62~65 °C. 

ii. Clarity and color of solution: When 0.5 g (0.45~0.54 g) of this product is dissolved 

with 10 mL of ethanol, the solution shall be colorless and clear. 

iii. Sulfate: 0.5 g (0.45~0.54 g) of this product is weighed, dissolved with 35 mL of 

acetone, added with 1 mL of dilute hydrochloric acid and water to make 50 mL. This 

is used as a sample solution. 0.2 mL of 0.005 mol/L sulfuric acid is added with 35 mL 

of acetone, 1 mL of dilute hydrochloric acid and water to make 50 mL by the sulfate 

test method. This is used as a control solution. When sulfate is tested, using the control 

solution, the turbidity of the sample solution shall not be higher than that of the control 

solution (0.019 % or less). 

iv. Heavy metal: When 0.5 g (0.45~0.54 g) of this product is weighed, dissolved with 35 

mL of acetone, added with 2 mL of diluted acetic acid and water to make 50 mL. This 

is used as a sample solution. The color of the sample solution shall not be darker than 

that of a solution in which 35 mL of acetone is added with 2 mL of lead standard 

solution, 2 mL of diluted acetic acid and water to make 50 mL (40 mg/kg or less). 

v. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample solution by 

Method No. 3 of the arsenic test method. For the sample solution, when the arsenic test 

is performed by the method using device A, the color of absorbing solution shall not 

be darker than the standard color (2 mg/kg or less). 

vi. Para hydroxyanisole: 1.0 g (0.95~1.04 g) of this product is weighed and dissolved 

with 20 mL of a mixture of ether and petroleum benzin (1:1). This solution is added 

with 10 mL of water and 1 mL of 1 mol/L sodium hydroxide test solution, shaken up, 

and allowed to stand. Of the top and bottom layers, the bottom layer is collected. It is 

added with 20 mL of a mixture of ether and petroleum benzin (1:1), shaken up, and 

allowed to stand, and the bottom layer is collected and added with water to make 500 

mL. 1 mL of this solution is transferred to a Nessler tube and added with 2 mL of 1 

mol/L sodium hydroxide test solution, 5 mL of boric acid solution (3→100) and water 
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to make 30 mL. When this is added with 5 mL of 4-aminoantipyrine solution 

(1→1,000), shaken up, then added with 1 mL of potassium ferricyanide solution 

(1→100), shaken up, added with water to make 50 mL and allowed to stand for 15 

minutes, the color of the resulting solution shall not be darker than that of a solution 

prepared by which 0.6 mL of the color control stock solution of cobalt chloride is 

added with water to make 50 mL (approximately 0.5 % or less). 

Water content: 0.30 % or less (direct titration) 

Ignition Residue: 0.05 % or less (2 g) 

Assay: Approximately 0.3 g of this product is weighed to the digits of 0.001 g and the value 

is recorded. It is dissolved with 50 mL of acetone, added with 50 mL of water and 20 mL 

of dilute sulfuric acid, and titrated with 0.1 mol/L ceric ammonium sulfate solution 

(indicator: 0.2 mL of o-phenanthroline test solution). A blank test is performed in the 

same way and corrections are made. 

0.1 mol/L ceric ammonium sulfate solution 1 mL = 9.012 mg C11H16O2 

 (b) Standard of storage method 

It shall be stored in a lightproof capped container. 

B. Preparation (Part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of butylated 

hydroxyanisole are applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of butylated 

hydroxyanisole is applied mutatis mutandis. 

 

(11)-(15) 

In preparation 

 

(16) Polyoxyethylene glycerol fatty acid ester 

A. Raw material for manufacturing 
(a) Compositional standards 

This product is a polyoxyethylene adduct of an ester of fatter acids derived from animal 

fat and plant oil and glycerin. 

Physical and chemical properties: This product is a white to yellow-brown liquid, 

semiliquid, or waxy blocks, with no odor or a slight, specific odor. 

Confirmation test: 
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i. When 0.5 g (0.45~0.54 g) of this product is added with 5 mL of absolute ethanol, 

heated to dissolve, added with 5 mL of dilute sulfuric acid, heated in a water bath for 

30 minutes, and then cooled, oil drops or a white to yellow-white solid is deposited. 

When the oil drops or solid is separated, added with 5 mL of ether and shaken up, it 

dissolves. 

ii. When 1 g (0.5~1.4 g) of this product is added with 20 mL of water, warmed, shaken 

up well, added with 10 mL of ammonium thiocyanate-cobalt nitrate test solution, 

shaken up well, added with 10 mL of chloroform, shaken up, and allowed to stand, the 

chloroform layer is blue. 

Purity test: 

i. Acid value: Approximately 5 g of this product is weighed to the digits of 0.01 g and the 

value is recorded. It is added with 100 mL of a solution of ethanol and ether (1:1), 

warmed to dissolve, allowed to cool, added with 1 mL of phenolphthalein test solution, 

and titrated with 0.1 mol/L potassium hydroxide-ethanol solution. Separately, a blank 

test is performed in the same way. The acid value calculated by the following equation 

shall be 6 or less. 

Acid value  

=  
Consumed volume of 0.1 mol/L 

potassium hydroxide-ethanol solution (mL) × 5.611
Amount of the sample weighed (g)  

ii. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by Method No. 2 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 2.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). 

iii. Arsenic: 0.5 g (0.45~0.54 g) of this product is weighed and a sample solution is 

prepared by Method No. 3 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of absorbing solution shall not be darker than 

the standard color (4 mg/kg or less). 

iv. 1,4-Dioxane: The peak height of this product obtained from the test by the 1,4-

Dioxane test method shall not be higher than that of 0.2 mL of the measurement 

standard solution of 1,4-Dioxane (10 mg/kg or less). 

Ignition residue: 1.5 % or less (1 g) 

(b) Standard of storage method 

It shall be stored in a lightproof sealed container. 

B. Preparation 
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(a) Compositional standards 

 The compositional standards of the raw material for manufacturing of polyoxyethylene 

glycerolin fatty acid ester are applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of polyoxyethylene 

glycerolin fatty acid ester is applied mutatis mutandis. 

 

(17) Polyoxyethylene sorbitan fatty acid ester 

A. Raw material for manufacturing 
(a) Compositional standards 

This is a polyoxyethylene adduct of an ester of fatter acids derived from animal fat and 

plant oil and sorbitan. 

Physical and chemical properties: This product is a yellow to brown liquid, semiliquid or 

waxy blocks. 

Confirmation test: 

i. When 0.5 g (0.45~0.54 g) of this product is added with 5 mL of absolute ethanol, 

heated to dissolve, added with 5 mL of dilute sulfuric acid, heated in a water bath for 

30 minutes, and then cooled, oil drops or a white to yellow-white solid is deposited. 

When the oil drops or solid is separated, added with 5 mL of ether and shaken up, it 

dissolves. 

ii. When 1 g (0.95~1.04 g) of this product is added with 20 mL of water, warmed, shaken 

up well, allowed to cool, added with 10 mL of ammonium thiocyanate-cobalt nitrate 

test solution, shaken up well, added with 10 mL of chloroform, shaken up, and allowed 

to stand, the chloroform layer is blue. 

Purity test: 

i. Acid value: Approximately 5 g of this product is weighed to the digits of 0.01 g and the 

value is recorded. It is added with 100 mL of a solution of ethanol and ether (1:1), 

warmed to dissolve, allowed to cool, added with 1 mL of phenolphthalein test solution, 

and titrated with 0.1 mol/L potassium hydroxide-ethanol solution. Separately, a blank 

test is performed in the same way. The acid value calculated by the following equation 

shall be 6 or less. 

Acid value 

=  
Consumed volume of 0.1 mol/L

 potassium hydroxide-ethanol solution (mL) × 5.611
Amount of the sample weighed (g)  
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ii. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by Method No. 2 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 2.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). 

iii. Arsenic: 0.5 g (0.45~0.54 g) of this product is weighed and a sample solution is 

prepared by Method No. 3 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of absorbing solution shall not be darker than 

the standard color (4 mg/kg or less). 

iv. 1,4-Dioxane: Approximately 5 g of this product is weighed and the peak height of this 

product obtained from the test by the 1,4-Dioxane test method shall not be higher than 

that of 0.2 mL of the measurement standard solution of 1,4-Dioxane (10 mg/kg or 

less). 

Ignition residue: 1.5 % or less (1 g) 

(b) Standard of storage method 

It shall be stored in a lightproof sealed container. 

B. Preparation 
(a) Compositional standards 

 The compositional standards of the raw material for manufacturing of polyoxyethylene 

sorbitan fatty acid ester are applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of polyoxyethylene 

sorbitan fatty acid ester is applied mutatis mutandis. 

 

(18) L-ascorbic acid 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is dried in a desiccator (silica gel) for 24 hours and determined, 

it contains 99.9 % or more of L-ascorbic acid (C6H8O6). 

Physical and chemical properties: 

i. This product is white crystals or crystalline powder with no odor and with a sour taste. 

ii. This product is easy to dissolve in water, hard to slightly dissolve in ethanol, and 

hardly dissolves in ether, chloroform, benzene, or petroleum ether. 

iii. The pH of the solution of this product in water (1→50) is 2.4~2.8. 

iv. Melting point: About 190 °C (decomposition) 
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Confirmation test: 

i. 5 mL each of a solution of this product in water (1→50) is measured. When 1 drop of 

potassium permanganate test solution is added to the solution and when 1~2 drops of 

2,6-dichlorophenolindophenol sodium  test solution is added to it, the color of the 

both test solutions disappears within 30 seconds. 

ii. 0.1 g (0.05~0.14 g) of this product is dissolved in 100 mL of metaphosphoric acid 

solution (1→50) and 5 mL of this solution is measured. Iodine test solution is dropped 

in the solution until it is slightly yellow and then a drop of copper sulfate solution 

(1→1,000) and a drop of pyrrole are added to it. When the resulting solution is 

warmed in a water bath at 50 °C for 5 minutes, it is blue. 

Purity test: 

i. Specific rotation: Approximately 2.5 g of this product is weighed to the digits of 0.01 g 

and the value is recorded. It is dissolved in water to make 25 mL. The optical  

rotation of this solution shall be [α]D
20 = +20.5° ~ +21.5°. 

ii. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by Method No. 1 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 2.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). 

Loss on drying: 0.20 % or less (1 g, silica gel, 24 hours) 

Ignition residue: 0.10 % or less (1 g) 

Assay: This product is dried in a desiccator (silica gel) for 24 hours, approximately 0.2 g of 

it weighed to the digits of 0.001 g, and the value is recorded. It is dissolved with 50 mL of 

metaphosphoric acid solution (1→50) and titrated with 0.1 mol/L iodine solution 

(indicator: 1 mL of starch test solution). 

0.05 mol/L iodine solution 1 mL = 8.806 mg C6H8O6 

(b) Standard of storage method 

It shall be stored in a lightproof tightly sealed container. 

B. Preparation (Part 1) 
(a) Compositional standards 

 The compositional standards of the raw material for manufacturing of L-ascorbic acid 

are applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of L-ascorbic acid 

is applied mutatis mutandis. 

C. Preparation (Part 2) 
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(a) Compositional standards 

This product is powder or particles of the mixture of the raw material for manufacturing 

of L-ascorbic acid and carrier. 

Content: When this product is determined, it contains L-ascorbic acid (C6H8O 6) 

corresponding to 90~120 % of the amount on the label. 

Confirmation test: 

i. According to the amount of this product on the label, the amount containing 1 g of the 

raw material for manufacturing of L-ascorbic acid is weighed, added with 50 mL of 

water and for a preparation containing hydrogenated oils, higher saturated fatty acids, 

fatty acids, vegetable oil or animal fats added with 15 mL of chloroform, shaken up, 

and allowed to stand. The aqueous layer is filtered to prepare a sample solution and 5 

mL of this solution is measured. The confirmation test i. of the raw material for 

manufacturing of L-ascorbic acid is hereinafter applied mutatis mutandis. 

ii. 1 mL of the test solution i. is added with 19 mL of metaphosphoric acid solution 

(1→50) to mix them. 5 mL of this solution is measured and the confirmation test ii.  
of the raw material for manufacturing of L-ascorbic acid is hereinafter applied mutatis 

mutandis. 

Assay: Method No. 1 is used for a preparation containing hydrogenated oils, higher 

saturated fatty acids, fatty acids, vegetable oil or animal fats and Method No. 2 is used for 

others. 

Method No. 1: The amount of this product containing approximately 0.1 g of L-ascorbic 

acid (C6H8O6) is weighed to three significant digits and the value is recorded. It is 

added with 50 mL of chloroform, shaken up, and filtered using a glass filter (G4). The 

residue on the filter is washed three times with 20 mL each of chloroform. When the 

chloroform odor on the residue disappears, the residue is filtered by extracting with 

190 mL of metaphosphoric acid-acetic acid test solution. The filtrate is placed in a 200 

mL volumetric flask, added with metaphosphoric acid-acetic acid test solution to the 

graduation line to make 200 mL. This is used a sample solution. 2 mL of the sample 

solution is measured using a volumetric pipette, added with 8 mL of metaphosphoric 

acid-acetic acid test solution and 2 mL of hydrogen peroxide test solution, shaken up, 

and titrated with 2,6-dichlorophenolindophenol sodium solution for titration until pink 

color of the solution persists for 5 seconds. A blank test is performed in the same way 

and corrections are made. 

2,6-dichlorophenolindophenol sodium test solution for titration 1 mL = A mg C6H8O6 

A: Amount of L-ascorbic acid (C6H8O6) corresponding to 1 mL of 2,6-

dichlorophenolindophenol sodium test solution for titration 
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The reference standard of L-ascorbic acid is dried in a desiccator (silica gel) for 24 

hours. Approximately 0.05 g of it is weighed to the digits of 0.1 mg and the value is 

recorded. It is dissolved with metaphosphoric acid-acetic acid test solution and 

transferred to a 100 mL volumetric flask, and further added with metaphosphoric 

acid-acetic acid test solution to the graduation line to make 100 mL, and hereinafter 

subjected to the same procedure for the sample solution to obtain A. 
Method No. 2: The amount of this product containing approximately 0.1 g of L-ascorbic 

acid (C6H8O6) is weighed to three significant digits and the value is recorded. It is 

added with 150 mL of metaphosphoric acid-acetic acid test solution, vigorously 

shaken up and filtered. The residue on the filter is washed twice with 15 mL each of 

metaphosphoric acid-acetic acid test solution. The filtrate and the washings are mixed, 

the mixture is placed in a 200 mL volumetric flask and added with metaphosphoric 

acid-acetic acid test solution to the graduation line to make 200 mL, and hereinafter 

the method No. 1 is applied mutatis mutandis. 

(b) Standard of storage method 

It shall be stored in a lightproof sealed container. 

 

(19) Calcium L-ascorbate 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it contains 98.0 % or more of Calcium L-

ascorbate (C12H14CaO12·2H2O). 

Physical and chemical properties: 

i. This product is white to yellowish-white crystal powder with no odor. 

ii. This product is easy to dissolve in water, and hardly dissolves in acetone, ether or 

methanol. 

Confirmation test: 

i. When 2 ml of the solution of this product in water (1→100) is measured and added 

with 4 mL of 0.1 mol/L hydrochloric acid, 5~6 drops of sodium nitroprusside test 

solution and 2 drops of 1 mol/L sodium hydroxide test solution, the resulting solution 

is blue within 30 seconds. 

ii. 0.1 g (0.05~0.14 g) of this product is dissolved with 100 mL of metaphosphoric acid 

solution (1→50). When iodine test solution is dropped in 5 mL of this solution until 

the solution is slightly yellow, added with a drop of copper sulfate solution (1→1,000) 

and a drop of pyrrole, heated at 50 °C for 5 minutes, it is blue to blue-green. 
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iii. The solution of this product in water (1→10) gives the qualitative reaction of calcium 

salt. 

Purity test: 

i. Specific rotation: Approximately 2.5 g of this product is weighed to the digits of 0.01 g 

and the value is recorded. It is dissolved in water to make 100 mL. The rotation of this 

solution shall be [α]D
20 = +95° ~ +97°. 

ii. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by Method No. 2 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 2.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). 

iii. Arsenic: 0.5 g (0.45~0.54 g) of this product is weighed and a sample solution is 

prepared by Method No. 1 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of absorbing solution shall not be darker than 

the standard color (4 mg/kg or less). 

Ignition residue: 30.0~33.0 % (1 g) 

Assay: Approximately 0.2 g of this product is weighed to the digits of 0.001 g and the value 

is recorded. It is dissolved with 50 mL of metaphosphoric acid solution (1→50) and 

titrated with 0.05 mol/L iodine solution (indicator: 1 mL of starch test solution). 

0.05 mol/L iodine solution 1 mL = 10.66 mg C12H14CaO12·2H2O 

(b) Standard of storage method 

It shall be stored in a lightproof tightly sealed container. 

B. Preparation (Part 1) 
(a) Compositional standards 

 The compositional standards of the raw material for manufacturing of calcium L-

ascorbate are applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of calcium L-

ascorbate is applied mutatis mutandis. 

C. Preparation (Part 2) 
(a) Compositional standards 

This product is powder or particles of the mixture of the raw material for manufacturing 

of calcium L-ascorbate and carrier. 

Content: When this product is determined, it contains calcium L-ascorbate 

(C12H14CaO12·2H2O) corresponding to 90~120 % of the amount on the label. 

Confirmation test: 
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i. According to the amount of this product on the label, the amount containing 0.15 g of 

the raw material for manufacturing of calcium L-ascorbate is weighed and added with 

15 mL of water, and for a preparation containing hydrogenated oils, higher saturated 

fatty acids, fatty acids, vegetable oil or animal fats added with 5 mL of chloroform, is 

shaken up and allowed to stand. The aqueous layer is filtered to prepare a sample 

solution. 2 mL of this solution is measured and the confirmation test i. of the raw 
material for manufacturing of calcium L-ascorbate is hereinafter applied mutatis 
mutandis. 

ii. 1 mL of the sample solution i. is added with 9 mL of metaphosphoric acid solution 

(1→50) to mix them. 5 mL of the solution is measured and the confirmation test ii. for 

the raw material for manufacturing of calcium L-ascorbate is hereinafter applied 

mutatis mutandis. 

Assay: Method No. 1 is used for a preparation containing hydrogenated oils, higher 

saturated fatty acids, fatty acids, vegetable oil or animal fats and Method No. 2 is used for 

others. 

Method No. 1: The amount of this product containing approximately 0.1 g of calcium L-

ascorbate (C12H14CaO12·2H2O) is weighed to three significant digits and the value is 

recorded. It is added with 50 mL of chloroform, shaken up, and filtered using a glass 

filter (G4). The residue on the filter is washed three times with 20 mL each of 

chloroform. When the chloroform odor on the residue disappears, the residue is 

filtered by extracting with approximately 190 mL of metaphosphoric acid-acetic acid 

test solution. The filtrate is placed in a 200 mL volumetric flask, added with 

metaphosphoric acid-acetic acid test solution to the graduation line to make 200 mL. 

This is used as a sample solution. 2 mL of the sample solution is measured using a 

volumetric pipette, added with 8 mL of metaphosphoric acid-acetic acid test solution 

and 2 mL of hydrogen peroxide test solution, shaken up, and titrated with 2,6-

dichlorophenolindophenol sodium solution for titration until a pink color of the 

solution persists for 5 seconds. A blank test is performed in the same way and 

corrections are made. 

2,6-dichlorophenolindophenol sodium test solution for titration 1 mL = (A × 1.210) 

mg C12H14CaO12·2H2O 

A: Amount (mg) of L-ascorbic acid (C6H8O6) corresponding to 1 mL of 2,6-

dichlorophenolindophenol sodium test solution for titration 

The reference standard of L-ascorbic acid is dried in a desiccator (silica gel) for 24 

hours. Approximately 0.05 g of it is weighed to the digits of 0.1 mg and the value is 

recorded. It is dissolved with metaphosphoric acid-acetic acid test solution and 
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transferred to a 100 mL volumetric flask, and added with metaphosphoric acid-acetic 

acid test solution to the graduation line to make 100 mL, and hereinafter subjected to 
the same procedure for the sample solution to obtain A 

Method No. 2: The amount of this product containing approximately 0.1 g of calcium L-

ascorbate (C12H14CaO12·2H2O) is weighed to three significant digits and the value is 

recorded. It is added with 150 mL of metaphosphoric acid-acetic acid test solution, 

vigorously shaken up and filtered. The residue on the filter is washed twice with 15 

mL each of metaphosphoric acid-acetic acid test solution. The filtrate and the washings 

are mixed, the mixture is placed in a 200 mL volumetric flask and added with 

metaphosphoric acid-acetic acid test solution to the graduation line to make 200 mL, 

and hereinafter the method No. 1 is applied mutatis mutandis. 

(b) Standard of storage method 

It shall be stored in a lightproof sealed container. 

 

(20) Sodium L-ascorbate 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is dried in a vacuum desiccator (silica gel) for 24 hours and 

determined, it contains 99.0 % or more of sodium L-ascorbate (C6H7NaO6). 

Physical and chemical properties: 

i. This product is white to yellowish-white crystal powder with no odor. 

ii. This product is easy to dissolve in water, and hardly dissolves in ethanol. 

Confirmation test: 

i. When 5 mL of a solution of this product in water (1→50) is added with 1-2 drops of 

2,6-dichlorophenolindophenol sodium test solution, the color of the test solution 

disappears within 30 seconds. 

ii. 0.1 g (0.05~0.14 g) of this product is dissolved in 100 mL of metaphosphoric acid 

solution (1→50). When 5 mL of this solution is dropped with iodine test solution until 

the solution is slightly yellow, added with a drop of copper sulfate solution (1→1,000) 

and a drop of pyrrole and warmed at 50 °C for 5 minutes, it is blue to blue-green. 

iii. The solution of this product in water (1→10) gives the qualitative reaction of sodium 

salt. 

Purity test: 
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i. Specific rotation: Approximately 2.5 g of this product is weighed to the digits of 0.01 g 

and the value is recorded. It is dissolved in water to make 25 mL. The rotation of this 

solution shall be [α]D
20 = +103.0° ~ +108.0°. 

ii. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by Method No. 1 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 2.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). 

iii. Arsenic: 0.5 g (0.45~0.54 g) of this product is weighed and a sample solution is 

prepared by Method No. 1 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of absorbing solution shall not be darker than 

the standard color (4 mg/kg or less). 

Loss on drying: 0.50 % or less (1 g, reduced pressure, silica gel, 24 hours) 

Assay: This product is dried in a vacuum desiccator (silica gel) for 24 hours, and 

approximately 0.2 g of it is weighed to the digits of 0.001 g, and the value is recorded. 

When it is dissolved with 50 mL of metaphosphoric acid solution (1→50) and titrated 

with 0.05 mol/L iodine solution (indicator: 1 mL starch test solution). 

0.05 mol/L iodine solution 1 mL = 9.906 mg C6H7NaO6 

(b) Standard of storage method 

It shall be stored in a lightproof tightly sealed container. 

B. Preparation 
(a) Compositional standards 

 The compositional standards of the raw material for manufacturing of sodium L-

ascorbiate are applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of sodium L-

ascorbiate is applied mutatis mutandis. 

 

(21) Sodium-calcium-L-ascorbic acid-2-phosphate ester 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it contains 60.0 % or more of sodium calcium L-

ascorbic acid-2-phosphate ester ((C6H6O9P) 2 Na4 Ca). 

Physical and chemical properties: This product is white to grayish brown powder. 

Confirmation test: 



Provisional Translation from Japanese Original 
 

174 
 

i. 2 mg (1.5~2.4 mg) of this product is added with 0.1 mol/L hydrochloric acid solution 

to make 100 mL. In the measurement of the absorption spectrum of this solution, the 

absorption maximum is at the wavelength of 235~239 nm. 

ii. 90 mg (89.5~90.4 mg) of this product is weighed, stirred with 20 mL of water, and 

centrifuged for 5 minutes at 3,000 rpm. The supernatant is used as a sample solution. 

Separately, 5 mg (4.5~5.4 mg) of the reference standard of L-ascorbic acid-2-

phosphate ester tris cyclohexylammonium is weighed and dissolved with 1 mL of 

water to prepare a standard solution. 5 µL each of the sample and standard solution is 

spotted on a thin layer plate prepared using cellulose powder thin-layer 

chromatography (with a fluorescent agent). Then, they are developed to 10 cm with the 

developing solvent, a mixture of absolute ethanol, water and ammonia solution 

(20:10:3), and the thin layer plate is air dried. When it is irradiated with ultraviolet 

light (dominant wavelength: 254 nm), the spots obtained from the sample and standard 

solutions are dark blue and their Rf values are equal. 

Purity test: 

pH: The pH of the solution of this product in water (1→50) is 7.5~9.5. 

Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed and a sample solution is prepared 

by Method No. 3 of the arsenic test method. The arsenic test is performed by the 

method using device A. The color of absorbing solution shall not be darker than the 

standard color (2 mg/kg or less). 

Loss on drying: 9.0 % or less (1 g, 105 °C, 4 hours) 

Assay: 0.25 g of this product is weighed to the digits of 0.001 g and the value is recorded. It 

is added with 40 mL of water, subjected to ultrasonic vibration for 1 minute, transferred 

to a 50 mL volumetric flask, added with water to the graduation line to make 50 mL. 5.0 

mL of this solution measured using a volumetric pipette is transferred to a 50 mL 

volumetric flask and added with water to the graduation line to make 50 mL. This is used 

as a sample solution. 20 µL of this solution is tested by the liquid chromatography under 

the following conditions. The peak height or area of L-ascorbic acid-2-phosphate ester is 

measured from the obtained chromatogram. The concentration of L-ascorbic acid-2-

phosphate ester is obtained from a calibration curve separately prepared. Then, its content 

is calculated using the following equation. 

Amount of sodium -calcium -L-ascorbic acidate-2-phosphate ester (%)  

= C × 
50
W  × 

319.10
553.63 

C: Concentration of L-ascorbic acid-2-phosphate ester (mg/mL) 

W: Amount of this product weighed (g) 
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Operating condition: 

Detector: Ultraviolet spectrophotometer (measurement wavelength: 250 nm) 

Column: A stainless tube (inner diameter: 4.6 mm, length: 150 mm) is filled with particle 

size 5 µm of octadecyl-silylated silica gel for liquid chromatography. 

Column temperature: Constant temperature around 25 °C 

Mobile phase: 13.6 g (13.55~13.64 g) of potassium dihydrogenphosphate and 4.0 mL of 

tetrabutylammonium hydroxide test solution are dissolved in 950 mL of water, the pH 

of the solution is adjusted to 6.0 using 2 mol/L sodium hydroxide test solution, and 

then water is added to make 1,000 mL. 950 mL of this solution is added with 50 mL of 

acetonitrile to mix them. 

Flow rate: The flow rate is adjusted so that the retention time of L-ascorbic acid-2-

phosphate ester is approximately 5 minutes.  

Preparation of calibration curve: 

Approximately 0.1 g of the reference standard of L-ascorbic acid-2-phosphate ester tris 

cyclohexylammonium is weighed to the digits of 0.001 g and the value is recorded. It is 

dissolved with water, transferred to a 20 mL volumetric flask, added with water to the 

graduation line to make 20 mL. This is used as a standard stock solution. 1 mL of this 

solution contains 5 mg of L-ascorbic acid-2-phosphate ester tris cyclohexylammonium 

(C24H48N3O9P). In use, a certain volume of the standard stock solution is diluted with water 

so that 1 mL of it contains 0.2 mg, 0.4 mg, 0.6 mg or 0.8 mg. This is used as a standard 

solution. 20 µL each of these standard solutions is hereinafter tested by the liquid 

chromatography as the same is the case in the sample solution. The peak height or area of L-

ascorbic acid-2-phosphate ester is measured from the obtained chromatogram and the 

calibration curve is prepared. 

(b) Standard of storage method 

It shall be stored in a lightproof tightly sealed container. 

B. Preparation 
(a) Compositional standards 

 The compositional standards of the raw material for manufacturing of sodium-calcium-

L-ascorbic acid-2-phosphate ester are applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of sodium-

calcium-L-ascorbic acid-2-phosphate ester is applied mutatis mutandis. 
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(22) L-ascorbic acid-2-phosphate ester magnesium 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it contains 93.0 % or more of L-ascorbic acid-2-

phosphate ester magnesium ((C6H6O9P)2Mg3·10H2O). 

Physical and chemical properties: 

i. This product is white to slightly yellow powder with a slight, specific odor.  

ii. This product is easy to dissolve in water and hardly dissolves in acetone or methanol. 

iii. The pH of the solution of this product in water (1→50) is 7.5~8.5. 

Confirmation test: 

i. 2 mg (1.5~2.4 mg) of this product is added with 0.1 mol/L of hydrochloric acid test 

solution to make 100 mL. In the measurement of the absorption spectrum of this 

product, the absorption maximum is at the wavelength of 235~239 nm. 

ii. When 5 mL of a solution of this product in water (1→50) is added with a drop of 

ferric chloride test solution, the resulting solution is red-brown. 

iii. 0.1 g (0.05~0.14 g) of this product is added with 2 mL of sulfuric acid and 15 mL of 

hydrogen peroxide solution, heated until it is approximately 5 mL, cooled, and then is 

added with water to make 50 mL. When 1 mL of this solution is added with 1 mL of 3 

mol/L of sulfuric acid, 1 mL of ammonium molybdate test solution, and 1 mL of 

amidol-sodium bisulfite test solution, the resulting solution turns blue. 

iv. 0.5 g (0.45~0.54 g) of this product is added with 2 mL of sulfuric acid and 30 mL of 

hydrogen peroxide solution and heated until it is approximately 5 mL. When it allowed 

to cool, added with 20 mL of water, and neutralized with 1 mol/L sodium hydroxide 

test solution, the resulting solution gives the qualitative reaction of magnesium salt. 

Purity test: 

i. Clarity and color of solution: When 1.0 g (0.95~1.04 g) of this product is dissolved 

with 10 mL of water, the solution shall not be darker than the control solution for color 

J, and should be almost clear. 

ii. Specific rotation: Approximately 1.0 g of this product is weighed to the digits of 0.01 

g and the value is recorded. It is dissolved in water to make 50 mL. The rotation of this 

solution shall be [α]D
20 = +44° ~ +50°. 

iii. Chloride: 0.05 g (0.045~0.054 g) of this product is weighed to prepare a sample 

solution by the chloride test method. A control solution is prepared using 0.5 mL of 

0.01 mol/L hydrochloric acid. When chloride is tested using these samples and control 

solutions, the turbidity of the sample solution shall not be higher than that of the 

control solution (0.35 % or less). 
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iv. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by Method No. 2 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 2.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). 

v. Arsenic: 0.2 g (0.15~0.24 g) of this product is weighed and a sample solution is 

prepared by Method No. 1 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of absorbing solution shall not be darker than 

the standard color (4 mg/kg or less). 

Water content: Approximately 1.6 g of this product is weighed to the digits of 0.01 g and 

the value is recorded. It is placed to a 50 mL volumetric flask, dissolved with a mixture of 

methanol and sulfuric acid (70:1), added with more mixture of methanol and sulfuric acid 

(70:1) to the graduation line to make 50 mL. This is used as a sample solution. The mass 

of the solution is weighed to three significant digits and the value is recorded. 1 mL of 

this sample solution is measured using a volumetric pipette and water content is 

determined by the direct titration method, the Karl Fischer method. Separately, the mass 

of approximately 1 mL of a mixture of methanol and sulfuric acid (70:1) is weighed to 

three significant digits and the value is recorded. The water content of this mixture is 

determined in the same way. The water content of this product determined using the 

following equation shall be 22.0~28.0 %.  

Water content of this product (%) 
50 × S - B × ( w2 - w1 ) / w3

w1 × 10  

S: Water content in 1 mL of the test solution (mg) 

B: Water content in approximately 1 mL of a mixture of methanol and sulfuric acid 

(70:1), the mass of which is weighed to three significant digits and the value is 

recorded (mg) 

W1: Amount of this product weighed (g) 

W2: Mass of 50 mL of the sample solution (g) 

W3: Mass of approximately 1 mL of a mixture of methanol and sulfuric acid (70:1) 

used for the measurement of B (g) 

Assay: Approximately 0.3 g each of this product and approximately 0.50 g of maleic acid as 

an internal standard is weighed to the digits of 0.001 g and the value is recorded. They are 

dissolved with water to make 100 mL to prepare a sample solution. 20 µL of this solution 

is tested by the liquid chromatography under the following conditions. The peak areas SA1 

and SM1 of L-ascorbic acid-2-phosphate ester magnesium and maleic acid, respectively, 

are measured from the obtained chromatogram. Separately, the peak areas SA2 and SM2 of 
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the reference standard of L-ascorbic acid-2-phosphate ester magnesium and maleic acid, 

respectively, are measured by the same procedure. 

Content of L-ascorbic acid-2-phosphate ester magnesium ((C6H6O9P)2Mg3·10H2O) (%) = 

(SA1/WA1) × (WM1/SM1) × (WA2/WM2) × (SM2/SA2) × 100 

WA1: Amount of this product weighed (g) 

WM1: Collected amount of maleic acid related to this product (g) 

WA2: Collected amount of the reference standard of L-ascorbic acid-2-phosphate ester 

magnesium (g) 

WM2: Collected amount of maleic acid related to the reference standard of L-ascorbic 

acid-2-phosphate ester magnesium (g) 

Operating condition: 

Detector: Ultraviolet spectrophotometer (measurement wavelength: 257 nm) 

Column: A stainless tube (inner diameter: 8 mm, length: 250 mm) is filled with the gel of 

polyvinyl alcohol cross-linked with epichlorohydrin, as a packing material (exclusion 

limit molecular weight (pullulan) is 1.8 × 103). 

Column temperature: 40 °C 

Mobile phase: A solution for which 7.10 g (7.095~7.104 g) of anhydrous sodium sulfate 

and 5.76 g (5.755~5.764 g) are dissolved in water to make 1,000 mL. 

Flow rate: 0.7 mL per minute 

(b) Standard of storage method 

It shall be stored in a lightproof tightly sealed container. 

B. Preparation 
(a) Compositional standards 

 The compositional standards of the raw material for manufacturing of L-ascorbic acid-2-

phosphate ester magnesium are applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of L-ascorbic acid-

2-phosphate ester magnesium is applied mutatis mutandis. 

 

(23) Astaxanthin 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it contains 97.0~102.0 % of astaxanthin 

(C40H52O4). 
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Physical and chemical properties: This product is reddish violet to dark purple, crystalline 

powder with a slight, specific odor. 

Confirmation test: 

i. When 0.5 mL of a solution of this product in chloroform (1→10,000) is added with 1 

mL of antimony trichloride test solution, the resulting solution is bluish purple within 

30 seconds. 

ii. In the measurement of the absorption spectrum of the sample solution obtained by the 

assay using chloroform as a control, the absorption maximum is at the wavelengths of 

487~491 nm. 

Purity test: 

i. Clarity and color of solution: When 0.01 g (0.005~0.014 g) of this product is dissolved 

with 10 mL of chloroform, the resulting solution shall be red and clear. 

ii. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by Method No. 2 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 2.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). 

iii. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed and a sample solution is 

prepared by Method No. 1 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of absorbing solution shall not be darker than 

the standard color (2 mg/kg or less). 

Loss on drying: 0.5 % or less (0.5 g, 105 °C, 4 hours) 

Ignition residue: 0.10 % or less (0.5 g) 

Assay: Approximately 0.035 g of this product is weighed to the digits of 0.1 mg and the 

value is recorded. It is dissolved with chloroform, transferred to a 200 mL volumetric 

flask, and added with more chloroform to the graduation line to make 200 mL. 5 mL of 

this solution is measured using a volumetric pipette and put in a 50 mL volumetric flask 

and added with chloroform to the graduation line to make 50 mL. Then, 5 mL of this 

solution is measured using a volumetric pipette and put in a 50 mL volumetric flask and 

added with chloroform to the graduation line to make 50 mL. This is used as a sample 

solution. The absorbance A of this solution is measured at a wavelength of nearly 489 nm 

using chloroform as a control. 

Amount of astaxanthin (C40H52O4) (mg) = A
1,975  × 200,000 

(b) Standard of storage method 
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It shall be put in a lightproof hermetically sealed container with inert gas replaced with 

air and stored. 

B. Preparation  (Part 1) 
(a) Compositional standards 

This product is particles of the mixture of the raw material for manufacturing of 

Astaxanthin and carrier. 

Content: When this product is determined, it contains Astaxanthin (C40H52O4) 

corresponding to 90~120 % of the amount on the label. 

Confirmation test: 

i. According to the amount of this product on the label, the amount containing 1 mg of 

the raw material for manufacturing of astaxanthin is weighed, added with 1 mL of 

warmed water at 60 °C, and sonicated in a water bath at 60 °C for approximately 5 

minutes. It is allowed to cool, added with 10 mL of chloroform and shaken up well. 1 

mL of the chloroform layer is collected and added with 1 mL of antimony trichloride 

test solution. The resulting solution is bluish-purple within 30 seconds. 

ii. In the measurement of the absorption spectrum of the sample solution obtained by the 

assay using chloroform as a control, the absorption maximum is at the wavelengths of 

485~489 nm. 

iii. 20 mL of the supernatant obtained by the assay is collected and the solvent is distilled 

away under reduced pressure. The residue is added with 0.5 mL of chloroform and 10 

µL of this solution is spotted on a thin layer plate prepared using silica gel for thin-

layer chromatography. Then it is developed approximately 15 cm with the developing 

solvent, a mixture of cyclohexane and dioxane (3:2) in a dark place. When the thin 

layer is air dried in a dark place, red spots are observed at the Rf value of 

approximately 0.4.  

Assay: The amount of this product containing approximately 5 mg of astaxanthin 

(C40H52O4) is weighed to three significant digits and the value is recorded. It is added 

with approximately 5 mL of warmed water at 60 °C, and sonicated in a water bath at 

60 °C for approximately 5 minutes until the particles disappear. It is allowed to cool, 

transferred to a 200 mL volumetric flask, added with 100 mL of absolute ethanol, shaken 

up well, then added with chloroform to the graduation line to make 200 mL. 

Approximately 40 mL of this solution is measured and centrifuged for 5 minutes at 3,000 

rpm. 5 mL of the supernatant is measured using a volumetric pipette and the solvent is 

distilled away in a water bath at 50 °C under nitrogen stream. The residue is dissolved 

with chloroform by 5-minute sonication, transferred to a 50 mL volumetric flask and 

added with chloroform to the graduation line to make 50 mL. This is used as a sample 
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solution. The absorbance A of this solution is measured at a wavelength of nearly 487 nm 

using chloroform as a control. 

Amount of astaxanthin (C40H52O4) (mg) = A
1,830  × 200,000 

(b) Standard of storage method 

It shall be stored in a lightproof tightly sealed container. 

C. Preparation  (Part 2: liquid) 
(a) Compositional standards 

This product is suspension of the mixture of the preparation (Part 1), in which the raw 

material for manufacturing of astaxanthin is mixed with edible starch, mixed with vegetable 

oil, light anhydrous silicic acid, glycerine fatty acid ester or polyoxyethylene sorbitan fatty 

acid ester. 

Content: When this product is determined, it contains astaxanthin (C40H52O4) corresponding 

to 90~120 % of the amount on the label. 

Confirmation test: The confirmation test of the preparation (Part 1) of astaxanthin is applied 

mutatis mutandis. 

Assay: The assay of the preparation (Part 1) of astaxanthin is applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the preparation (Part 1) of astaxanthin is applied 

mutatis mutandis. 

(c) Standards of the label 

The following words shall be written on the immediate container or the immediate 

wrapper of this product. 

Valid period: 3 months from the day of the manufacture 

“有効期間 製造の日から３か月” 

 

(24) Acetomenaphthone 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined following 3-hour drying at 80 °C, it contains 

98.0 % or more of astaxanthin (C15H14O4). 

Physical and chemical properties: This product is white crystalline powder with no odor or a 

slight acetic acid odor. 

Confirmation test: 
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i. 0.03 g (0.025~0.034 g) of this product is dissolved with 2 mL of glacial acetic acid, 

added with 2 mL of dilute hydrochloric acid, and heated in a water bath for 5 minutes. 

It is allowed to cool, added with a drop of strong hydrogen peroxide solution, warmed 

for a while, shaken up, added with 2 mL of water and 3 mL of chloroform, and shaken 

up, and then the chloroform layer is yellow. 

ii. 1 mL of the chloroform layer of i. is measured and warmed to evaporate chloroform. 

When the residue is dissolved with 1 mL of ethanol, added with 1 mL of ammonia test 

solution, shaken up, and added with 3 drops of ethyl cyanoacetate, the resulting 

solution is purple-blue. When 1 mL of sodium hydroxide solution (1→3) is added to 

this solution, the solution turns to green, and then to brownish. 

iii. 0.2 g (0.15~0.24 g) of this product is added with 3 mL of 1 mol/L sodium hydroxide 

test solution, heated for several minutes, allowed to cool, and neutralized with dilute 

sulfuric acid. The generated precipitation is filtered. The filtrate gives the qualitative 

reaction of acetate. 

Purity test: 

i. Melting point: The melting point of this product shall be 112~115 °C. 

ii. Zinc: 1.0 g (0.95~1.04 g) of this product is weighed, added with 10 mL of dilute 

hydrochloric acid, heated until acetomenaphthone becomes oily, cooled within 30 

seconds, and filtered. The filter paper is washed with 30 mL of boiling water. When 

the mixture of the filtrate and the washings are added with water to make 50 mL, 

added with 1.0 mL of potassium ferrocyanide test solution, shaken up, and allowed to 

stand for 5 minutes, the turbidity of this solution shall be lower than or equal to that 

shown when 5.0 mL of zinc reference standard is added with 10 mL of dilute 

hydrochloric acid and subjected hereinafter to the same procedure for the sample 

solution (50 mg/kg or less). 

Loss on drying: 0.5 % or less (1 g, 80 °C, 3 hours) 

Ignition residue: 0.10 % or less (1 g) 

Assay: This product is dried at 80 °C for 3 hours, approximately 0.25 g of it is weighed to 

the digits of 0.001 g, and the value is recorded. It is placed in a 150 mL saponification 

flask, dissolved with 20 mL of glacial acetic acid, added with 15 mL of dilute 

hydrochloric acid, boiled for 15 minutes with a reflux condenser, and water-cooled. 

Within 30 seconds after the water-cooling, it is titrated with 0.1 mol/L ceric ammonium 

sulfate solution (indicator: 3 drops of o-phenanthroline test solution). A blank test is 

performed in the same way and corrections are made. 

0.1 mol/L ceric ammonium sulfate solution 1 mL = 12.91 mg C15H14O4 

(b) Standard of storage method 
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It shall be stored in a lightproof tightly sealed container. 

B. Preparation 
(a) Compositional standards 

 The compositional standards of the raw material for manufacturing of 

acetomenaphthone are applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of 

acetomenaphthone is applied mutatis mutandis. 

 

(25)-(35) 

In preparation 

 

(36) L-Lysine Monohydrochloride 

L-lysine monohydrochloride (Part 1) 
A. Raw material for manufacturing 

(a) Compositional standards 

Content: When this product is determined after dried at 105 °C for 3 hours, it contains 

98.5 % or more of L-lysine monohydrochloride (C6H14N2O2·HCl). 

Physical and chemical properties: 

i. This product is white to light brown powder with no odor or a slight, specific odor. 

ii. This product is easy to dissolve in water and extremely hard to dissolve in ethanol. 

iii. The pH of a solution (1→10) of this product is 5.0~6.0. 

Confirmation test: 

i. When 5 mL of a solution of this product in water (1→1,000) is added with 1 mL of 

ninhydrin test solution, heated for 3 minutes, added with 20 mL of water, and allowed 

to stand for 15 minutes, the resulting solution is reddish violet. 

ii. A solution of this product in water (1→10) gives the qualitative reaction of chloride. 

iii. 0.1 g (0.05~0.14 g) each of this product and Japanese pharmacopeia lysine 

hydrochloride is weighed and dissolved with 10 mL of water. They are used as sample 

and standard solutions. These solutions are tested by the thin layer chromatography. 5 

µL each of the sample and standard solutions is spotted on a thin layer plate prepared 

using silica gel for thin-layer chromatography. Then it is developed approximately 10 

cm with the developing solvent, a mixture of n-propanol and strong ammonia solution 

(67:33) and the thin layer is air dried. When it is sprayed with a solution of ninhydrin 



Provisional Translation from Japanese Original 
 

184 
 

in acetone (1→50) and dried at 80 °C for 5 minutes, the spots obtained from the 

sample and standard solutions are purple and their Rf values are equal. 

Purity test: 

i. Specific rotation: This product is dried at 105 °C for 3 hours. Approximately 4 g of it is 

weighed to the digits of 0.01 g and the value is recorded. It is dissolved in hydrochloric 

acid (13→25) to make 50 mL and as appropriate filtered using a membrane filter (0.45 

µm). The rotation of this solution measured at a layer length 100 mm shall be 

[α]D
20 = +18.0 ~ +21.5°. 

ii. Ammonium salt: The purity test iii. for the raw material for manufacturing of 

aminoacetic acid is applied mutatis mutandis. In this case, “0.1 g” and “1 mL” shall be 

replaced by “0.05 g” and “0.5 mL”, respectively (0.04 % or less). 

iii. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by Method No. 2 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 3.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (30 mg/kg or less). 

iv. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed and a sample solution is 

prepared by Method No. 1 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of absorbing solution shall not be darker than 

the standard color (2 mg/kg or less). 

Loss on drying: 1.0 % or less (1 g, 105 °C, 3 hours) 

Ignition residue: 0.3 % or less (1 g) 

Assay: This product is dried at 105 °C for 3 hours. Approximately 0.2 g of it is weighed to 

the digits of 0.001 g and the value is recorded. It is added with 10 mL of mercuric acetate 

test solution for nonaqueous titration, warmed to dissolve, allowed to cool, added with 50 

mL of glacial acetic acid for nonaqueous titration, and titrated with 0.1 mol/L perchloric 

acid (indicator: 10 drops of α-naphtholbenzein test solution). In this case, the end point of 

the titration is the point at which the color of the solution changes from orange to yellow-

green. A blank test is performed in the same way and corrections are made. 

0.1 mol/L perchloric acid 1 mL = 9.133 mg C6H14N2O2∙HCl 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation (Part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of L-lysine 

monohydrochloride (part 1) are applied mutatis mutandis.  
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(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of L-lysine 

monohydrochloride (part 1) is applied mutatis mutandis. 

C. Preparation (Part 2) 
(a) Compositional standards 

This product is powder or particles of the mixture of the raw material for manufacturing 

of L-lysine monohydrochloride (part 1) and excipient. 

Content: When this product is determined, it contains L-lysine monohydrochloride 

(C6H14N2O2∙HCl) corresponding to 90~110 % of the amount on the label. 

Confirmation test: 

i. According to the amount of this product on the label, the amount containing 0.1 g of 

raw material for manufacturing of L-lysine monohydrochloride (Part 1) is weighed, 

added with 100 mL of water, shaken up and filtered. 5 mL of the filtrate is added with 

1 mL of ninhydrin test solution, hereinafter the confirmation test i. of the raw material 

for manufacturing of L-lysine monohydrochloride (Part 1) is applied mutatis mutandis.  

ii. According to the amount of this product on the label, the amount containing 0.1 g of 

raw material for manufacturing of L-lysine monohydrochloride (Part 1) is weighed, 

added with 10 mL of water, shaken up and filtered. The filtrate is used as a sample 

solution. Separately, 0.1 g (0.05~0.14 g) of lysine hydrochloride is weighed and added 

with 10 mL of water to prepare a standard solution. The confirmation test iii. of the 

raw material for manufacturing of L-lysine monohydrochloride (Part 1) is hereinafter 

applied mutatis mutandis.  

Assay: The amount of this product containing approximately 1.0 g of L-lysine 

monohydrochloride (C6H14N2O2∙HCl) is weighed to three significant digits and the value 

is recorded. It is dissolved with water, placed in a 500 mL volumetric flask, added with 

water to the graduation line, shaken up well to make 500 mL, and filtered using a dried 

filter paper. 20 mL of the first filtrate is removed, and 20 mL of the next filtrate is 

measured using a volumetric pipette, transferred to a 100 mL volumetric flask, added 

with water to the graduation line to make 100 mL. This is used as a sample solution. 

Separately, lysine hydrochloride is dried at 105 °C for 3 hours. Approximately 0.05 g and 

0.03 g of it are weighed to the digits of 0.1 mg and the values are recorded. Each of them 

is dissolved with water, transferred to a 100 mL volumetric flask, added with water to the 

graduation line to make 100 mL. The two solutions are used as standard solutions S and 

S'. 2 mL each of the sample solution and the standard solutions S and S' is measured 

using a volumetric pipette, transferred to a 50 mL volumetric flask, added with 4 mL of 

ninhydrin test solution for assay using a volumetric pipette, heated in a water bath for 20 
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minutes, allowed to cool, and then added with water to the graduation line to make 50 

mL. The absorbances AT, AS and AS at the maximum wavelength at around wavelength 

475 nm are measured for the sample solution and the standard solutions S and S', 

respectively. 

Amount of L-lysine monohydrochloride (C6H14N2O2∙HCl) (mg)  

= b + 
AT - AS'
AS - AS'

 × (a − b) 

  a: Standard S: Amount of L-lysine monohydrochloride in 1 mL (mg) 

  b: Standard S': Amount of L-lysine monohydrochloride in 1 mL (mg) 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of L-lysine 

monohydrochloride (part 1) is applied mutatis mutandis. 

 

L-lysine monohydrochloride (Part 2) 
A. Raw material for manufacturing 

(a) Compositional standards 

The compositional standards of the raw material for manufacturing of L-lysine 

monohydrochloride (part 1) are applied mutatis mutandis. 
(b) Standard of manufacturing method 

For manufacturing, the L-lysine producing recombinant, whose host is the strain 

belonging to Escherichia coli, is cultured. After the cultivation, the bacterial cells are heat-

treated to separate L-lysine, and dried. 

(c) Standard of storage method 

The standard of storage method of the raw material for manufacturing of L-lysine 

monohydrochloride (part 1) is applied mutatis mutandis. 

B. Preparation  
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of L-lysine 

monohydrochloride (part 2) are applied mutatis mutandis.  

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of L-lysine 

monohydrochloride (part 2) is applied mutatis mutandis. 

 

(37) L-Carnitine 

In preparation 
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(38) β-Carotene 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined after dried in a desiccator (reduced pressure, 

silica gel) for 4 hours, it contains 98.0 % or over of β-carotene (C40H56). 
Physical and chemical properties: This product is reddish violet to dark red crystals or 

crystalline powder with a slight, specific odor and taste. 

Confirmation test: 

i. 10 mL of a solution of this product in chloroform (1→1,000) is orange. When this 

solution is added with 1 mL of antimony trichloride test solution, it is blue-green. 

ii. The sample solution obtained by the assay is measured for its absorption spectrum 

using cyclohexane as a control. The absorption maximum is at wavelengths of 

454~457 nm and 481~484 nm. 

Purity test: 

i. Melting point: 176~183 °C (degradation) 

ii. Clarity and color of solution: 0.1 g (0.05~0.14 g) of this product is dissolved with 10 

mL of chloroform. The resulting solution shall be dark red and clear.  

iii. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by Method No. 2 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 2.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). 

iv. Arsenic: 0.5 g (0.45~0.54 g) of this product is weighed and a sample solution is 

prepared by Method No. 3 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of absorbing solution shall not be darker than 

the standard color (4 mg/kg or less). 

v. Absorption ratio: For the sample stock solution and the sample solution obtained by 

the assay, the absorptions A1 and A2 at the wavelengths of 340 and 362 nm of the 

sample stock solution and absorptions A3, A4 and A5 at the wavelengths of 434, 455 

and 483 of the sample solution are measured using cyclohexane as a control. A2/A1, 

(A4 × 10)/A1, A4/A3, and A4/A5 shall be 1.00 or more, 15.0 or more, 1.30~1.60, and 

1.05~1.25, respectively. 

Loss on drying: 1.0 % or less (1 g, silica gel, reduced pressure, 4 hours) 

Ignition residue: 0.10 % or less (1 g) 
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Assay: This product is dried in a desiccator (reduced pressure, silica gel) for 4 hours, 

approximately 0.04 g of it is weighed to the digits of 0.1 mg, and the value is recorded. It 

is dissolved with 10 mL of chloroform, transferred to a 100 mL volumetric flask, and 

added with cyclohexane to the graduation line to make 100 mL. 5 mL of this solution is 

weighed using a volumetric pipette into a 100 mL volumetric flask, and added with 

cyclohexane to the graduation line to make 100 mL. This is used as a sample stock 

solution. 10 mL of the sample stock solution is measured using a volumetric pipette into a 

100 mL volumetric flask, and added with cyclohexane to the graduation line to make 100 

mL. This is used as a sample solution. The absorbance A of this solution is measured at 

the maximum wavelength at around wavelength 455 nm using cyclohexane as a control. 

Amount of β-carotene (C40H56) (mg) = A
2,450  × 200,000 

(b) Standard of storage method 

It shall be stored in a lightproof capped container in which air is replaced with inert gas. 

B. Preparation 
(a) Compositional standards 

This product is particles of the mixture of the raw material for manufacturing of β-

carotene and excipient. 

Content: When this product is determined, it contains β-carotene (C40H56) corresponding to 

90~130 % of the amount on the label. 

Confirmation test: 

i. According to the amount of this product on the label, the amount containing 0.01 g of 

the raw material for manufacturing of β-carotene is weighed, added with 100 mg 

(99.5~100.4 mg) of trypsin, added with 3 mL of water, occasionally shaken up in a 

water bath at 40 °C for 5 minutes, sonicated for 10 minutes to be suspended if the 

particles remain. It is allowed to cool, added with 20 mL of chloroform, shaken up 

well, and centrifuged for 5 minutes at 3,000 rpm, and then the chloroform layer is 

orange. When 2 mL of the chloroform layer is measured, added with 0.5 mL of 

antimony trichloride test solution, and allowed to stand, the solution is blue-green. 

ii. The sample solution obtained by the assay is measured for its absorption spectrum 

using cyclohexane as a control. The absorption maximum is at wavelengths of 

454~457 nm and 481~484 nm. 

Assay: The amount of this product containing approximately 5 mg of β-carotene (C40H56) is 

weighed to three significant digits and the value is recorded. It is transferred to a 100 mL 

volumetric flask, added with 100 mg (99.5~100.4 mg) of trypsin, added with 3 mL of 

water, occasionally shaken up in a water bath at 40 °C for approximately 5 minutes. If the 
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particles remain, it is sonicated for 10 minutes to be suspended. It is allowed to cool, 

added with 30 mL of absolute ethanol, shaken up well, and added with ether to the 

graduation line to make 100 mL. This solution is shaken up well, and some of it is 

centrifuged for 5 minutes at 3,000 rpm. 2 mL of the supernatant is measured using a 

volumetric pipette and the solvent is distilled away in a water bath at 50 °C under 

nitrogen stream. The residue is dissolved with approximately 0.5 mL each of absolute 

ethanol and chloroform, transferred to a 50 mL volumetric flask, added with cyclohexane 

to the graduation line to make 50 mL. This is used as a sample solution. The absorbance 

A of the sample solution of the maximum wavelength at wavelength around 455 nm is 

measured using cyclohexane as a control. 

Amount of β-carotene (C40H56) (mg) = A
2,230  × 25,000 

(b) Standard of storage method 

It shall be stored in a lightproof airtight container. 

 

(39) Canthaxanthin 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it contains 96.0~102.0 % of canthaxanthin 

(C40H52O2). 

Physical and chemical properties: 

i. This product is reddish violet to dark reddish violet crystalline powder. 

ii. This product is easy to dissolve in chloroform and hardly dissolves in absolute ethanol, 

ether, cyclohexane and water. 

iii. This product gradually changes by oxygen and light. 

iv. Melting point: About 209 °C (degradation) 

Confirmation test: 

i. When 0.5 mL of a solution of this product in chloroform (1→10,000) is added with 1 

mL of antimony trichloride test solution, the resulting solution is dark blue. 

ii. The sample solution obtained by the assay is measured for its absorption spectrum 

using cyclohexane as a control. The absorption maximum is at wavelengths of 

470~476 nm. 

Purity test: 

i. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by Method No. 2 of the heavy metals test method. When heavy metal is tested 
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using the sample solution and a control solution prepared using 2.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). 

ii. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed and a sample solution is 

prepared by Method No. 3 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of absorbing solution shall not be darker than 

the standard color (2 mg/kg or less). 

Loss on drying: 0.5 % or less (1 g, reduced pressure, silica gel, 3 hours) 

Ignition residue: 0.1 % or less (1 g) 

Assay: Approximately 10 mg of this product is weighed to the digits of 0.1 mg and the 

value is recorded. It is dissolved with chloroform, transferred to a 200 mL volumetric 

flask, and added with chloroform to the graduation line to make 200 mL. 4 mL of this 

solution is measured using a volumetric pipette to a 100 mL volumetric flask, and added 

with cyclohexane to the graduation line to make 100 mL. This is used as a sample 

solution. The absorbance A of this solution at the maximum wavelength at around 

wavelength 473 nm is measured using cyclohexane as a control. 

Amount of canthaxanthin (C40H52O2) (mg) = A
2,200  × 50,000 

(b) Standard of storage method 

It shall be stored in a lightproof airtight container in which air is replaced with nitrogen gas. 

B. Preparation 
(a) Compositional standards 

This product is particles of the mixture of the raw material for manufacturing of 

canthaxanthin and excipient. 

Content: When this product is determined, it contains canthaxanthin (C40H52O2) 

corresponding to 90~120 % of the amount on the label. 

Confirmation test: 5 mL of the filtrate obtained by the assay is measured and the solvent is 

distilled away in a water bath at 50 °C under nitrogen stream. The residue is dissolved 

with 5 mL of chloroform to prepare a sample solution. 10 µL of this solution is spotted on 

a thin layer plate prepared using silica gel for thin-layer chromatography. Then it is 

developed approximately 15 cm with the developing solvent, a mixture of 

dichloromethane and ether (9:1) in a dark place. When the thin layer plate is air dried in a 

dark place, the canthaxanthin spot obtained from the sample solution is red and its Rf 

value is approximately 0.4. 

Assay: The amount of this product containing approximately 10 mg of canthaxanthin 

(C40H52O2) is weighed to three significant digits and the value is recorded. It is added 
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with 10 mL of water warmed at 60 °C, warmed in a water bath at 60 °C, and stirred under 

nitrogen stream to make it a complete suspension. It is allowed to cool, transferred to a 

250 mL volumetric flask and added with 100 mL of absolute ethanol. Then it is added 

with chloroform to the graduation line to make 250 mL and filtered. 20 mL of the first 

filtrate is removed, 5 mL of the next filtrate is measured using a volumetric pipette to a 

100 mL round-bottom flask, and the solvent is distilled away in a water bath at 50 °C 

under nitrogen stream. The residue is moisturized with several drops of absolute ethanol, 

added with 50 mL of cyclohexane, and allowed to stand at 50 °C for approximately 2 

minutes to dissolve completely. This solution is allowed to cool, transferred to a 100 mL 

volumetric flask, added with cyclohexane to the graduation line to make 100 mL. This is 

used as a sample solution. The absorbance A of this solution at the maximum wavelength 

at around wavelength 470 nm is measured using cyclohexane as a control. 

Amount of canthaxanthin (C40H52O2) (mg) = A
1,970  × 50,000 

(b) Standard of storage method 

It shall be stored in a lightproof airtight container. 

 

(40) Ferric Citrate 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it contains 16.5~18.5 % of iron (Fe). 

Physical and chemical properties: 

i. This product is red-brown, transparent small lamina or brown powder.  

ii. This product is slightly hard to dissolve in cold water, easy to slightly dissolve in hot 

water, and hardly dissolves in ethanol.  

iii. The pH of a solution (1→20) of this product in water is 1.0~2.0. 

iv. A solution of this product in water is gradually reduced by light to become ferrous 

citrate. 

Confirmation test: 

i. 10 mL of a solution of this product in water (1→20) gives the qualitative reaction i. of 

ferric salt.  

ii. 10 mL of a solution of this product in water (1→20) is added with 15 mL of 1 mol/L 

sodium hydroxide test solution and heated on a water bath for 10 minutes, with stirring 

well. It is allowed to cool and is filtered. 10 mL of the filtrate is neutralized with acetic 

acid. The resulting solution gives the qualitative reaction iii. of citrate. 
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Purity test: 

i. Clarity and color of solution: 1 g (0.5~1.4 g) of this product is added with 20 mL of 

water and heated in a water bath to dissolve. The resulting solution shall be almost 

clear or clear. 

ii. Lead: When 0.5 g (0.45~0.54 g) of this product is weighed and subjected to the lead 

test method (Method No. 1 of atomic absorption spectrophotometry), the content of 

lead shall be 20 mg/kg or less. 

iii. Arsenic: 0.5 g (0.45~0.54 g) of this product is weighed and a sample solution is 

prepared by Method No. 2 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of absorbing solution shall not be darker than 

the standard color (4 mg/kg or less). 

Assay: Approximately 1.0 g of this product is weighed to the digits of 0.01 g and the value 

is recorded. It is placed in a stoppered flask, added with 5 mL of hydrochloric acid and 30 

mL of water, and dissolved by heating. It is allowed to cool, added with 4.0 g (3.95~4.04 

g) of potassium iodide, tightly stoppered, allowed to stand for 15 minutes in a dark place, 

added with 100 mL of water, and titrated with 0.1 mol/L sodium thiosulfate solution 

(indicator: 1 mL of starch test solution). A blank test is performed in the same way and 

corrections are made. 

0.1 mol/L sodium thiosulfate solution 1 mL = 5.585 mg Fe 

(b) Standard of storage method 

It shall be stored in a lightproof capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of ferric citrate are 

applied mutatis mutandis.  

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of ferric citrate is 

applied mutatis mutandis. 

 

(41) Calcium gluconate 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined after dried at 80 °C for 2 hours, it contains 

98.0~104.0 % of calcium gluconate (C6H12CaO14·H2O). 

Physical and chemical properties: This product is white crystalline or particulate powder. 
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Confirmation test: 

i. A solution of this product in water (1→40) gives the qualitative reaction of calcium 

salt. 

ii. When 1 mL of a solution of this product in water (1→40) is added with a drop of 

ferric chloride test solution, the resulting solution is deep yellow. 

iii. 5 mL of a solution of this product in water (1→10) is added with 0.7 mL of acetic 

acid and 1 mL of newly distilled phenylhydrazine, heated on a water bath for 30 

minutes and allowed to cool. The inner wall is rubbed with a glass bar, and then 

crystals are deposited. The crystals are collected by filtration, dissolved with 10 mL of 

boiling water, added with a little activated charcoal, and filtered. When it is allowed to 

cool, the inner wall is rubbed with a glass bar, the deposited crystals are dried, and the 

melting point is 192~202 °C (degradation). 

Purity test: 

i. Clarity and color of solution: When 1.0 g (0.95~1.04 g) of this product is added with 20 

mL of water and dissolved by warming, the resulting solution shall be colorless and 

almost clear. 

ii. pH: The pH of a solution of this product in water (1→20) shall be 6.0~8.0. 

iii. Chloride: 0.30 g (0.295~0.304 g) of this product is weighed to prepare a sample 

solution by the chloride test method. A control solution is prepared using 0.60 mL of 

0.01 mol/L hydrochloric acid. When chloride is tested using these samples and control 

solutions, the turbidity of the sample solution shall not be higher than that of the 

control solution (0.071 % or less). 

iv. Sulfate: 0.50 g (0.495~0.504 g) of this product is weighed to prepare a sample 

solution by the sulfate test method. A control solution is prepared using 0.50 mL of 

0.005 mol/L sulfate. When sulfate is tested using these samples and control solutions, 

the turbidity of the sample solution shall not be higher than that of the control solution 

(0.048 % or less). 

v. Heavy metal: 2.0 g (1.95~2.04 g) of this product is weighed to prepare a sample 

solution by Method No. 2 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 2.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (10 mg/kg or less). 

vi. Arsenic: 0.50 g (0.495~0.504 g) of this product is weighed, added with 5 mL of water, 

and dissolved by warming. The resulting solution is added with 5 mL of sulfuric acid 

(3→50) and 1 mL of bromine test solution and heat-concentrated on a water bath to 

make 5 mL. This is used as a sample solution. For the sample solution the arsenic test 
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is performed using the method using device A. The color of absorbing solution shall 

not be darker than the standard color (4 mg/kg or less).  

vii. Sucrose or reducing sugar: 0.50 g (0.495~0.504 g) of this product is weighed, added 

with 10 mL of water and 2 mL of hydrochloric acid (1→4) and boiled for 2 minutes. It 

is allowed to cool, added with 5 mL of anhydrous sodium carbonate solution (1→8), 

allowed to stand for 5 minutes, and added with water to make 20 mL. When 5 mL of 

this solution is measured, added with 2 mL of Fehling's test solution, boiled for a 

minute, orange-yellow to red precipitation shall not be generated within 30 seconds. 

Loss on drying: 0.50 % or less (1 g, 80 °C, 2 hours) 

Assay: This product is dried at 80 °C for 2 hours. Approximately 0.4 g of it is weighed to 

the digits of 0.001 g and the value is recorded. It is dissolved with 100 mL of water, 

added with 10 mL of potassium hydroxide solution (1→10), allowed to stand for 

approximately a minute, added with 0.1 g of NN indicator, and titrated with 0.05 mol/L 

ethylene-diamine-tetraacetic acid disodium solution within 30 seconds. In this case, the 

end point of the titration is the point at which the red color of the solution completely 

disappears and changes to blue. 

0.05 mol/L ethylene-diamine-tetraacetic acid disodium solution 1 mL  

= 22.42 mg C6H12CaO14·H2O 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of calcium gluconate 

are applied mutatis mutandis.  

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of calcium 

gluconate is applied mutatis mutandis. 

 

(42) Monosodium L-glutamate 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined after dried at 100 °C for 5 hours, it contains 

99.0 % or over of monosodium L-glutamate (C5H8NNaO4·H2O). 

Physical and chemical properties: 
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i. This product is colorless to white pillar crystals or white crystalline powder with a 

specific taste. 

ii. The pH of a solution of this product in water (1→10) is 6.7~7.2. 

Confirmation test: 

i. 5 mL of a solution of this product in water (1→1,000) is added with 1 mL of ninhydrin 

test solution and heated for 3 minutes. The resulting solution is purple. 

ii. A solution of this product in water (1→10) gives the qualitative reaction of sodium 

salt. 

Purity test: 

i. Specific rotation: Approximately 5 g of this product is weighed to the digits of 0.01 g, 

and the value is recorded. It is dissolved in 2.5 mol/L hydrochloric acid test solution to 

make 50 mL. The rotation of this solution measured at a path length 100 mm shall be 

[α]D
20 = +24.8 ~ +25.3° 

ii. Clarity and color of solution: 1.0 g (0.95~1.04 g) of this product is dissolved in 10 mL 

of water. The resulting solution shall be colorless and clear. 

iii. Chloride: 0.10 g (0.095~0.104 g) of this product is weighed to prepare a sample 

solution by the chloride test method. A control solution is prepared using 0.2 mL of 

0.01 mol/L hydrochloric acid. When chloride is tested using these samples and control 

solutions, the turbidity of the sample solution shall not be higher than that of the 

control solution (0.071 % or less). 

iv. Ammonium salt: The purity test iii. for the raw material for manufacturing of 

aminoacetic acid is applied mutatis mutandis (0.02 % or less). 

v. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by Method No. 1 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 1.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (10 mg/kg or less). 

vi. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed and a sample solution is 

prepared by Method No. 1 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of absorbing solution shall not be darker than 

the standard color (2 mg/kg or less). 

Loss on drying: 0.5 % or less (1 g, 100 °C, 5 hours) 

Assay: This product is dried at 100 °C for 5 hours, approximately 0.15 g of it is weighed to 

the digits of 0.001 g, and the value is recorded. It is dissolved in 3 mL of formic acid, 

added with 50 mL of glacial acetic acid for nonaqueous titration, and titrated with 0.1 

mol/L perchloric acid (indicator: 0.5 mL of α-naphtholbenzein test solution). In this case, 
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the end point of the titration is the point at which the color of the solution changes from 

brown to green. A blank test is performed in the same way and corrections are made. 

0.1 mol/L perchloric acid 1 mL = 9.357 mg C5H8NNaO4·H2O 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of monosodium L-

glutamate are applied mutatis mutandis.  

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of monosodium L-

glutamate is applied mutatis mutandis. 

 

(43) Iron and Sodium Succinate Citrate 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it contains 10.0~11.0 % of iron (Fe). 

Physical and chemical properties: 

i. This product is blue-white to green-whitish powder with no odor. 

ii. This product is easy to slightly dissolve in water and hardly dissolves in ethanol. 

iii. This product is stable against heat but gradually oxidized by light and becomes 

brown. 

Confirmation test: 

i. A solution of this product in water (1→100) gives the qualitative reaction of ferrous 

salt. 

ii. When 5 mL of a solution of this product in water (1→100) is added with 2 mL of 

strong ammonia solution, the resulting solution is red-brown and precipitation is not 

generated. 

iii. The residue obtained by the ashing of 3.0 g (2.95~3.04 g) of this product gives the 

qualitative reaction of sodium salt. 

iv. 0.5 g (0.45~0.54 g) of this product is added with 5 mL of water and 10 mL of 

potassium hydroxide test solution and heated on a water bath for 10 minutes with 

sufficient stirring. It is allowed to cool and is filtered. 10 mL of the filtrate is measured 

and neutralized with acetic acid. The resulting solution gives the qualitative reaction 

iii. of citrate. 
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v. 0.2 mL of the solution neutralized with acetic acid in iv. is measured into a porcelain 

pot, added with a drop of dilute hydrochloric acid to make it acidic, and evaporated to 

dryness. The residue is added with 5 drops of thionyl chloride and heated to almost 

dryness. Then, it is added with 5 drops of saturated ethanol solution of hydroxylamine 

hydrochloride and is further added with dilute potassium hydroxide-ethanol test 

solution to make it alkaline. It is boiled for approximately 30 seconds, added with a 

drop of dilute hydrochloric acid to make it acidic, and added with a drop of ferric 

chloride test solution. The resulting solution is dark purple. 

Purity test: 

i. Clarity and color of solution: 1.0 g (0.95~1.04 g) of this product is added with 10 mL 

of water and dissolved by warming. The resulting solution shall be dark green-brown 

and clear. 

ii. Lead: 2.0 g (1.95~2.04 g) of this product is weighed, added with 4 mL of nitric acid 

and 30 mL of water, boiled for 10 minutes, allowed to cool, transferred to a 50 mL 

volumetric flask, and added with water to the graduation line to make 50 mL. 25 mL 

of this solution is measured using a volumetric pipette, and this is used as a sample 

solution. When lead is tested using the lead test method (dithizone method) for the 

sample solution, the amount shall be 10 mg/kg or less. 

iii. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed and a sample solution is 

prepared by Method No. 2 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of absorbing solution shall not be darker than 

the standard color (2 mg/kg or less). 

iv. Ferric salt: 2.0 g (1.95~2.04 g) of this product is placed in a stoppered flask, dissolved 

with 5 mL of hydrochloric acid and 30 mL of water, added with 4.0 g (3.95~4.04 g) of 

potassium iodide. The flask is closed with a stopper and placed for 15 minutes in a 

dark place. When the solution is added with 2 mL of starch test solution and shaken up 

well, it gives color, but the color shall disappear when it is added with 1 mL of 0.1 

mol/L sodium thiosulfate. 

Assay: Approximately 1.0 g of this product is weighed to the digits of 0.01 g and the value 

is recorded. It is placed in an iodine bottle, added with 25 mL of dilute sulfuric acid and 2 

mL of nitric acid, boiled for 10 minutes, allowed to cool, added with 20 mL of water and 

4.0 g (3.95~4.04 g) of potassium iodide. The iodine bottle is closed with a stopper and 

placed in a dark place for 15 minutes. Then the solution is added with 100 mL of water 

and titrated with 0.1 mol/L sodium thiosulfate solution (indicator: 3 mL of starch test 

solution). A blank test is performed in the same way and corrections are made. 

0.1 mol/L sodium thiosulfate solution 1 mL = 5.585 mg Fe 
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(b) Standard of storage method 

It shall be stored in a lightproof capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of iron and sodium 

succinate citrate are applied mutatis mutandis.  

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of iron and sodium 

succinate citrate is applied mutatis mutandis. 

 

(44) Cholecalciferol 

A. Raw material for manufacturing 
(a) Compositional standards 

Physical and chemical properties: 

i. This product is white crystals with no odor. 

ii. This product is easy to dissolve in ethanol or chloroform and easy to slightly dissolve 

in fatty oil and hardly dissolves in water. 

iii. This product changes by air or light.  

Confirmation test: The confirmation test for the raw material for manufacturing of 

ergocalciferol is applied mutatis mutandis. In this case, “147~149 °C” shall be replaced 

by “133~135 °C”. 

Purity test: 

i. Absorbance: The purity test i. of the raw material for manufacturing of ergocalciferol is 

applied mutatis mutandis. In this case, “445~485” shall be replaced by “450~490”. 

ii. Specific rotation: The purity test ii. of the raw material for manufacturing of 

ergocalciferol is applied mutatis mutandis. In this case, “0.3 g” and “+102 ~ +107°” 

shall be replaced by “0.1 g” and “+103 ~ +112°”. 

iii. Melting point: The purity test iii. of the raw material for manufacturing of 

ergocalciferol is applied mutatis mutandis. In this case, “115~118 °C” shall be 

replaced by “84~88 °C”. 

iv. 7-dehydrocholesterol: When 0.01 g (0.0095~0.0104 g) of this product is dissolved 

with 2.0 mL of absolute ethanol (9→10), added with a solution of 0.02 g 

(0.0195~0.0204 g) of digitonin in 2.0 mL of absolute ethanol (9→10), and is allowed 

to stand for 18 hours, precipitation shall not be generated. 

(b) Standard of storage method 
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It shall be stored in a lightproof capped container in which air is replaced with nitrogen 

gas. This product shall be stored at a cool place. 

B. Preparation (Part 1 liquid) 
(a) Compositional standards 

This product is oil liquid or water-soluble liquid of the mixture of the raw material for 

manufacturing of cholecalciferol and hydrogenated oils, higher saturated fatty acids, fatty 

acids, vegetable oil or animal fats. 

Content: When this product is determined, it contains cholecalciferol (C27H44O) 

corresponding to 90~130 % of the amount on the label. 

Confirmation test: The confirmation test of the raw material for manufacturing of vitamin D 

powder are applied mutatis mutandis. 

Assay: The test is performed by vitamin D determination method. 

(b) Standard of storage method 

This product shall be stored in a lightproof sealed container in which air is replaced with 

nitrogen and shall be stored at a cool place. 

C. Preparation (Part 2 powder) 
(a) Compositional standards 

This product is powder or particles of the mixture of the raw material for manufacturing 

of cholecalciferol and excipient. 

Content: When this product is determined, it contains cholecalciferol (C27H44O) 

corresponding to 90~130 % of the amount on the label. 

Confirmation test: The confirmation test of the raw material for manufacturing of vitamin D 

powder are applied mutatis mutandis. 

Assay: The test is performed by vitamin D determination method. 

(b) Standard of storage method 

It shall be stored in a lightproof capped container. 

 

(45) dl-α-Tocopherol Acetate 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it contains 96.0 % or over of dl-α-tocopherol 

acetate (C31H52O3). 

Physical and chemical properties: 

i. This is colorless to yellow, clear, viscous fluid with no odor. 

ii. This product is miscible with acetone, ether, chloroform, or vegetable oil. 
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iii. This product is easy to dissolve in ethanol and hardly dissolves in water. 

iv. This product is not rotatory. 

v. This product changes by air and light. 

Confirmation test: When 10 mL of the sample solution obtained by the assay is added with 

2 mL of nitric acid and heated at 75 °C for 15 minutes, the resulting solution is red to 

orange. 

Purity test: 

i. Clarity and color of solution: 0.1 g (0.05~0.14 g) of this product is dissolved with 

absolute ethanol to make 10 mL. The resulting solution is clear and its color shall not 

be darker than that of a solution prepared by which 0.5 mL of the color control stock 

solution of ferric chloride is added with 0.5 mol/L hydrochloric acid test solution to 

make 100 mL. 

ii. Absorbance: 0.01 g of this product is weighed to the digits of 0.1 mg and the value is 

recorded. It is dissolved in absolute ethanol to make 100 mL. The absorbance of this 

solution measured at a wavelength of 284 nm shall be E1 cm
1%  = 41.0~45.0.  

iii. Refractive index: The refractive index, nD
20, of this product shall be 1.494~1.499. 

iv. Specific gravity: The specific gravity, d20
20, of this product shall be 0.952~0.966. 

v. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by Method No. 2 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 2.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). 

vi. Free-α-tocopherol: Approximately 1 g of this product is weighed to the digits of 0.01 

g and the value is recorded. It is dissolved with 100 mL of a solution of sulfuric acid in 

ethanol (3→200), added with 20 mL of water and titrated with 0.01 mol/L ceric 

ammonium sulfate with sufficient stirring (indicator: 2 drops of diphenylamine test 

solution). A blank test is performed in the same way and corrections are made. The 

amount of free-α-tocopherol shall be 0.5 % or less. In this case, it must be noted that 

the assay is applied mutatis mutandis for the procedure. 

0.01 mol/L ceric ammonium sulfate solution 1 mL = 2.154 mg C9H50O2 

Assay: Approximately 0.25 g of this product is weighed to the digits of 0.001 g and the 

value is recorded. It is placed in a 100 mL brown round-bottom flask, dissolved with 25 

mL of absolute ethanol, added with 20 mL of a solution of sulfuric acid in ethanol 

(3→20), boiled for 3 hours with a reflux condenser. It is allowed to cool, transferred to a 

200 mL brown volumetric flask, added with absolute ethanol to the graduation line to 

make 200 mL. This is used as a sample solution. 50 mL of the sample solution is 
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measured using a volumetric pipette, added with 50 mL of a solution of sulfuric acid in 

ethanol (3→20) and 20 mL of water, and titrated with 0.01 mol/L ceric ammonium 

sulfate with sufficient stirring (indicator: 2 drops of diphenylamine test solution). In this 

case, the procedure shall be performed away from direct sunlight in a place as dark as 

possible. The dropping rate shall be 25 drops per 10 seconds and the end point of the 

titration is the point at which the blue-violet color of the solution is maintained for 10 

seconds. A blank test is performed in the same way and corrections are made.  

0.01 mol/L ceric ammonium sulfate solution 1 mL = 2.364 mg C31H52O3 

(b) Standard of storage method 

It shall be stored in a lightproof airtight container. 

B. Preparation (Part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of dl-α-tocopherol 

acetate are applied mutatis mutandis.  

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of dl-α-tocopherol 

acetate is applied mutatis mutandis. 

C. Preparation (Part 2 liquid) 
(a) Compositional standards 

This product is oil liquid or water-soluble liquid of the mixture of the raw material for 

manufacturing of dl-α-tocopherol acetate and hydrogenated oils, higher saturated fatty acids, 

fatty acids, vegetable oil or animal fats. 

Content: When this product is determined, it contains dl-α-tocopherol acetate (C31H52O3) 

corresponding to 90~120 % of the amount on the label. 

Confirmation test: The confirmation test of the raw material for manufacturing of vitamin E 

powder is applied mutatis mutandis. 

Assay: The determination method of the raw material for manufacturing of vitamin E 

powder is applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of dl-α-tocopherol 

acetate is applied mutatis mutandis. 

D. Preparation (Part 3: powder) 
(a) Compositional standards 

This product is powder or particles of the mixture of the raw material for manufacturing 

of dl-α-tocopherol acetate and excipient. 
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Content: When this product is determined, it contains dl-α-tocopherol acetate (C31H52O3) 

corresponding to 90~120 % of the amount on the label. 

Confirmation test: The confirmation test of the raw material for manufacturing of vitamin E 

powder is applied mutatis mutandis. 

Assay: The determination method of the raw material for manufacturing of vitamin E 

powder is applied mutatis mutandis. 

(b) Standard of storage method 

It shall be stored in a lightproof capped container. 

 

(46) Magnesium oxide 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is ignited at 1,000 °C for 30 minutes and then determined, it 

contains 96.0 % or more of magnesium oxide (MgO). 

Physical and chemical properties: 

i. This product is white or whitish powder with no odor. 

ii. This product is slightly dissolved in water resulting in weak alkaline. 

iii. This product is easy to dissolve in dilute hydrochloric acid. 

Confirmation test: A solution of 1 g (0.5~1.4 g) of this product in 25 mL of hydrochloric 

acid (1→4) gives the qualitative reaction of magnesium salt. 

Purity test: 

i. Water-soluble matter: 2.0 g (1.95~2.04 g) of this product is weighed, added with 100 

mL of water, heated in a water bath for 5 minutes, and filtered within 30 seconds. 

After cooling, 25 mL of the filtrate is measured, evaporated to dryness in a water bath, 

and dried at 105 °C for an hour, and then the amount of the residue is 10 mg or less 

(2 % or less). 

ii. Hydrochloric acid-insoluble matter: 2.0 g (1.95~2.04 g) of this product is weighed, 

added with 75 mL of water, added by dropping hydrochloric acid until it no longer 

dissolves while shaking it up, and is boiled for 5 minutes. It is allowed to cool and is 

filtered. When the residue on the filter paper is washed with water until the washings 

does not give the reaction of chloride and ignited together with the filter paper at 

1,000 °C for 30 minutes, the amount of the residue is 20 mg or less (1 % or less). 

iii. Free alkali: When 50 mL of the filtrate in i. is measured, added with 2 drops of methyl 

red test solution, and is further added with 2.0 mL of 0.05 mol/L sulfuric acid, the red 

color of the solution does not disappear. 
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iv. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed, dissolved with 25 mL of 

hydrochloric acid (1→4), and concentrated in a water bath. At almost the end of 

evaporation, the residue is stirred well to make it fine powder. It is dissolved with 20 

mL of water, evaporated to dryness in the same way, and dissolved with 20 mL of 

water. As appropriate it is filtered, and added with 2 mL of acetic acid (1→20) and 

water to make 50 mL. This is used as a sample solution. A control solution is prepared 

with 2.0 mL of lead standard solution by Method No. 2 of the heavy metals test 

method and the test for heavy metal is performed. The color of the sample solution 

shall not be darker than that of the control solution (20 mg/kg or less). 

v. Calcium oxide: 50 mL of solution A of the assay is measured, added with water to 

make 300 mL, added with 10 mL of potassium hydroxide solution (1→10), allowed to 

stand for a minute, and titrated with 0.01 mol/L ethylenediaminetetraacetic acid 

disodium solution (indicator: approximately 0.1 g of NN indicator) using a 

microburette, and its consumed volume shall be b mL. The end shall be the time when 

the color of the sample solution, reddish violet, is completely consumed and changed 

to blue. The content calculated using the following equation is 1.5 % or less.  

Amount of calcium oxide (CaO) (%) = b (mL) × 0.5608
Amount of the sample weighed (g) 

vi. Arsenic: 0.5 g (0.45~0.54 g) of this product is weighed and dissolved with 10 mL of 

hydrochloric acid (1→4) to prepare a sample solution. For the sample solution, when 

the arsenic test is performed by the method using device A, the color of absorbing 

solution shall not be darker than the standard color (4 mg/kg or less). 

Loss on ignition: 10.0 % or less (1 g, 1,000 °C, 30 minutes) 

Assay: This product is dried at 1,000 °C for 30 minutes, approximately 0.5 g it is weighed to 

the digits of 0.001 g, and the value is recorded. It is moisturized with 5 mL of water, 

added with 10 mL of hydrochloric acid and 10 mL of perchloric acid, covered with a 

watch glass, gradually heated. After concentrated white smoke starts to be generated, it is 

heated for another 10 minutes. It is allowed to cool, added with approximately 50 mL of 

warm water and 5 mL of hydrochloric acid (1→2), heated a little, and filtered within 30 

seconds. The filtrate is transferred to a 500 mL volumetric flask and added with water to 

make 500 mL. This is used as solution A. 10 ml of solution A is measured using a 

volumetric pipette, added with water to make 100 mL, added with 5 mL of pH 10.7 

ammonia-ammonium chloride buffer and 2 drops of eriochrome black T test solution, and 

titrated with 0.01 mol/L ethylenediaminetetraacetic acid disodium solution within 30 

seconds, and the consumed volume, a mL, is determined. The end shall be the time when 
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the color of the sample solution changes from red to blue. The content is calculated using 

the consumed volume, obtained in the purity test v., b mL, by the following equation. 

Amount of  magnesium oxide (MgO) (%) = (a - 0.2b) × 2.0152
Amount of the sample weighed (g) 

(b) Standard of storage method 

It shall be stored in an airtight container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of magnesium oxide 

are applied mutatis mutandis.  

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of magnesium 

oxide is applied mutatis mutandis. 

 

(47) Cyanocobalamin 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: By the determination, this product contains 95.0 % or more of cyanocobalamin 

(C63H88CoN14O14P) on the dried basis. 

Physical and chemical properties: 

i. This product is dark red crystals or powder.  

ii. This product is hard to lightly dissolve in water, hard to dissolve in ethanol, and hardly 

dissolves in acetone, ether, and chloroform. 

iii. This product is hygroscopic. 

Confirmation test: 

i. In the measurement of the absorption spectrum of sample solution of this product 

prepared for the assay, the absorption maximum was shown at the wavelengths of 

277~279 nm, 360~362 nm, and 548~552 nm. When the absorbance at absorption 

maximum each is defined as A1, A2, and A3, A1/A2 and A3/A2 are 0.53~0.59 and 

0.29~0.32, respectively. 

ii. 1 mg (0.5~1.4 mg) of this product is mixed with 0.05 g (0.045~0.054 g) of potassium 

acid sulfate, then ignited and melted. After cooling, the melt is crushed with a glass 

bar, added with 3 mL of water, dissolved by boiling, added with a drop of 

phenolphthalein test solution, and added with 1 mol/L sodium hydroxide test solution 

by dropping until the solution becomes pale red. Then, it is added with 0.5 g 
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(0.45~0.54 g) of sodium acetate, 0.5 mL of diluted acetic acid, and 0.5 mL of 1-

nitroso-2-naphthol-3, 6-disulfonic acid disodium solution (1→500). The resulting 

solution becomes red to orange-red within 30 seconds. The red color of the solution 

does not disappear even when it is added with 0.5 mL more of hydrochloric acid and 

boiled for a minute.  

iii. 5 mg (4.5~5.4 mg) of this product is placed in a 50 mL distilling flask, dissolved with 

5 mL of water, and added with 2.5 mL of hypophosphorous acid. The flask is put with 

a short condenser and the tip of the condenser immersed in 1 mL of a sodium 

hydroxide solution (1→50) in a test tube. Then it is gently boiled for 10 minutes and 

distilled until the volume of distillate liquid reaches 1 mL. The solution in the test tube 

is added with 4 drops of saturated solution of ammonium ferrous sulfate, gently shaken 

up, added with 30 mg (25~34 mg) of sodium fluoride, heated until boiling, within 30 

seconds added with sulfuric acid (1→7) by dropping until the solution becomes clear, 

and added with 3~5 drops more of sulfuric acid (1→7). The resulting solution is blue 

to blue-green. 

Purity test: Pseudocyanocobalamin: 1.0 mg (0.95~1.04 mg) of this product is dissolved with 

20 mL of water, transferred to a separatory funnel, added with 5 mL of a mixture of m-

cresol and carbon tetrachloride (1:1), vigorously shaken up for a minute, and allowed to 

stand. The bottom layer is transferred to another separatory funnel, added with 5 ml of 

sulfuric acid (1→7) and then is vigorously shaken up. As appropriate, it is centrifuged, 

and then the color of the supernatant shall be colorless, or shall not be darker than that of 

a solution prepared by which 0.6 mL of 0.02 mol/L potassium permanganate solution is 

added with water to make 1 L. 

Loss on drying: 12 % or less (0.05 g, reduced pressure, 0.67 kPa or less, phosphorus 

pentaoxide, 100 °C, 4 hours) 

Assay: Approximately 0.02 g each of this product and the reference standard of 

cyanocobalamin (the loss on drying is previously measured in the same way for this 

product) is weighed to the digits of 0.1 mg, and the values are recorded. Each of them is 

dissolved with water, transferred to a 1 L volumetric flask, added with water to the 

graduation line to make 1 L. They are used as sample and standard solutions. The 

absorbance, AT and AS at a wavelength of 361 nm of sample and standard solutions, 

respectively, are measured. 

Amount of cyanocobalamin (C63H88CoN14O14P) (mg) =  

Amount of the reference standard of cyanocobalamin on the dried basis (mg) × 
AT

AS
 

(b) Standard of storage method 
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It shall be stored in a lightproof airtight container. 

B. Preparation 
(a) Compositional standards 

This product is powder or particles of the mixture of the raw material for manufacturing 

of cyanocobalamin and excipient. 

Content: When this product is determined, it contains cyanocobalamin (C63H88CoN14O14P) 

corresponding to 90~120 % of the amount on the label. 

Confirmation test: This product is made into powder. The residue obtained by pretreatment 

by Method No. 1 of the assay for cyanocobalamin is placed in a centrifugal precipitation 

tube for that which is granulated and coated with hydrogenated oils, higher saturated fatty 

acids, fatty acids, vegetable oil or animal fats. For others, the amount containing 2 mg of 

the raw material for manufacturing of cyanocobalamin is placed in a centrifugal 

precipitation tube. It is added with 5 mL of water, vigorously shaken up for 10 minutes, 

and centrifuged for 5 minutes. The supernatant is used as a sample solution. Separately, 2 

mg (1.5~2.4 mg) of the reference standard of cyanocobalamin is weighed, dissolved with 

5 mL of water to prepare a standard solution. 5 µL each of the sample and standard 

solutions is spotted on a thin layer plate prepared using silica gel for thin-layer 

chromatography. Then it is developed approximately 12 cm with the developing solvent, 

a mixture of methanol and water (19:1). When the thin layer plate is air dried, the spots 

obtained from the sample and standard solutions are red and their Rf values are equal. 

Assay: This product is made into powder and used as a sample. Method No. 2 is used for the 

content of cyanocobalamin on the label is 0.1 % or less, and Method No. 1 for others. 

Provided, however that in the measurement of the absorption spectrum at wavelengths of 

300~600 nm of the sample solution obtained by Method No. 1 using water as a control, 

when the absorption maximum is not at wavelengths of 360~362 nm or 548~552 nm, or 

when the ratio of absorbances A1 and A2, A1/A2, is not within 0.29~0.32, Method No. 2 is 

used. 

Method No. 1: For that which is granulated and coated with hydrogenated oils, higher 

saturated fatty acids, fatty acids, vegetable oil or animal fats, the amount of this 

product containing approximately 2 mg of cyanocobalamin (C63H88CoN14O14P) is 

weighed to three significant digits and the value is recorded. It is added with 50 mL of 

chloroform, shaken up, and filtered using a glass filter (G4). The residue on the filter is 

washed and filtered three times with 20 mL of chloroform, and air dried until the 

chloroform odor on the residue disappears. The residue is extracted and filtered while 

adding 80 mL of water. The filtrate is placed in a 100 mL volumetric flask and added 

with water to the graduation line to make 100 mL. This is used as a sample solution. 
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For others, the amount of this product containing approximately 2 mg of 

cyanocobalamin (C63H88CoN14O14P) is weighed to three significant digits and the 

value is recorded. It is placed in a 100 mL volumetric flask, added with 80 mL of 

water, shaken up well, added with more water to the graduation line to make 100 mL. 

It is centrifuged for approximately 10 minutes at 3,000 rpm as appropriate, and 

filtered. The first filtrate 20 mL is removed and the next filtrate is used as a sample 

solution.  

Separately, approximately 0.02 g of the reference standard of cyanocobalamin (the 

loss on drying is previously measured in the same way for the raw material for 

manufacturing of cyanocobalamin) is weighed to the digits of 0.1 mg and the value is 

recorded. It is dissolved with water, transferred to a 1 L volumetric flask, and added 

with more water to the graduation line to make 1 L. This is used as a standard 

solution.  

For each of them the assay of the raw material for manufacturing of cyanocobalamin is 

hereinafter applied mutatis mutandis. 

Amount of cyanocobalamin (C63H88CoN14O14P) (mg)  

= Amount of the reference standard of cyanocobalamin on the dried basis (mg) 

 × 
AT

AS
 × 

1
10  

Method No. 2: The amount of this product containing approximately 2.5 mg of 

cyanocobalamin (C63H88CoN14O14P) is weighed to three significant digits and the 

value is recorded. It is added with 10 mL of water using a volumetric pipette, 

vigorously shaken up for 10 minutes, and centrifuged for 10 minutes at 2,700 rpm. 3 

mL of the supernatant is measured using a volumetric pipette, added with 250 mg 

(249.5~250.4 mg) of DEAE-Sephadex A-25, allowed to stand for 30 minutes with 

occasional shaking-up, and filtered using a membrane filter (0.8 µm). 400 µL of the 

filtrate is measured using a micropipette, and spotted in a band shape at the height of 

approximately 2 cm from the lower end of a layer plate prepared using silica gel for 

thin-layer chromatography. Simultaneously, 5 µL of the standard solution of 

cyanocobalamin (1→2,500) is spotted on the left side of the thin layer not to be 

overlapped with the spot of the sample. Then, it is developed approximately 12 cm 

with the developing solvent, a mixture of methanol and water (19:1) and the thin layer 

plate is air dried. It is confirmed that the locations of the red spots of cyanocobalamin 

obtained from the standard solution and the sample are consistent with each other, and 

then the area at 1 cm up and down from the center of the band like spot obtained from 

the sample is scraped and placed in a glass column (inner diameter: 1 cm, length: 20 
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cm) previously added with 5 mL of a mixture of methanol and water (19:1). The red 

color of cyanocobalamin is completely eluted using 50 mL of a mixture of methanol 

and water (19:1). The eluate is collected, distilled using an aspirator in a water bath at 

60 °C under reduced pressure with shaking. The residue is dissolved with water, 

transferred to a 5 mL volumetric flask, added with water to the graduation line to make 

5 mL and filtered using a membrane filter (0.8 µm). The filtrate is used as a sample 

solution. 1 g (0.5~1.4 g) of silica gel for thin-layer chromatography is weighed, placed 

in a glass column previously added with 5 mL of a mixture of methanol and water 

(19:1) and washed with 50 mL of a mixture of methanol and water (19:1). The 

washings are collected, diluted using an aspirator in a water bath at 60 °C under 

reduced pressure with shaking, added with water to make 5 mL, and filtered using a 

membrane filter (0.8 µm). The filtrate is used as a blank test solution. Separately, 

approximately 0.02 g of the reference standard of cyanocobalamin (the loss on drying 

is previously measured in the same way for the raw material for manufacturing of 

cyanocobalamin) is weighed to the digits of 0.1 mg and the value is recorded. It is 

dissolved with water, transferred to a 1 L volumetric flask, and added with more water 

to the graduation line to make 1 L. This is used as a standard solution. The 

absorbances, AT, AB, and AS, at the maximum wavelength at around wavelength 361 

nm for the sample solution, the blank test solution, and the standard solution are 

measured, using water as a control. 

Amount of cyanocobalamin (C63H88CoN14O14P) (mg) 

= Amount of the reference standard of cyanocobalamin on the dried basis (mg)  

× 
AT - AB

AS
 × 

1
8 

(b) Standard of storage method 

It shall be stored in a lightproof capped container. 

 

(48) Thiamine Mononitrate 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined after dried at 105 °C for 2 hours, it contains 

98.0~102.0 % of thiamine mononitrate (C12H17N5O4S) 

Physical and chemical properties: 

i. This product is white to slightly yellow-white crystals or crystalline powder with no 

odor or a slight, specific odor. 
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ii. This product is slightly hard to dissolve in water, extremely hard to dissolve in 

ethanol, and hardly dissolves in chloroform. 

iii. Melting point: About 193 °C (degradation) 

Confirmation test: 

i. The confirmation tests i., ii. and iii. for the raw material for manufacturing of thiamine 

hydrochloride are applied mutatis mutandis.  

ii. A solution of this product in water (1→50) gives the qualitative reactions i. and ii. of 

nitrate. 

Purity test: 

i. pH: 1.0 g (0.95~1.04 g) of this product is dissolved with water to make 100 mL. The 

pH of this solution shall be 6.5~8.0. 

ii. Chloride: 0.20 g (0.195~0.204 g) of this product is weighed to prepare a sample 

solution by the chloride test method. A control solution is prepared using 0.3 mL of 

0.01 mol/L hydrochloric acid. When chloride is tested using these sample and control 

solutions, the turbidity of the sample solution shall not be higher than that of the 

control solution (0.053 % or less). 

iii. Sulfate: 1.5 g (1.45~1.54 g) of this product is dissolved with 30 mL of water and 2 

mL of dilute hydrochloric acid and added with water to make 50 mL. This is used as a 

sample solution. 0.35 mL of 0.005 mol/L sulfuric acid is added with 2 mL of dilute 

hydrochloric acid and water to make 50 mL. This is used as a control solution. When 

sulfate is tested using these solutions, the turbidity of the sample solution shall not be 

higher than that of the control solution (0.011 % or less). 

iv. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed and a sample solution is 

prepared by Method No. 1 of the heavy metals test method. A control solution is 

prepared using 2.0 mL of lead standard solution. When heavy metal is tested using 

these solutions, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). Provided, however, that the sample shall be 

warmed to dissolve. 

Loss on drying: 1.0 % or less (0.5 g, 105 °C, 2 hours) 

Ignition residue: 0.20 % or less (1 g) 

Assay: This product and the reference standard of thiamine hydrochloride is dried at 105 °C 

for 2 hours each. The assay for the raw material for manufacturing of thiamine 

hydrochloride is hereinafter applied mutatis mutandis.  

Amount of thiamine nitrate (C12H17N5O4S) (mg)  

 =Amount of the reference standard of thiamine hydrochloride (mg)   
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× 
AT - AT'

AS - AS'
 × 0.9706 

(b) Standard of storage method 

It shall be stored in a lightproof airtight container. 

B. Preparation (part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of thiamine 

mononitrate are applied mutatis mutandis.  

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of thiamine 

mononitrate is applied mutatis mutandis. 

C. Preparation (part 2) 
(a) Compositional standards 

This product is powder or particles of the mixture of the raw material for manufacturing 

of thiamine mononitrate and excipient. 

Content: When this product is determined, it contains thiamine mononitrate (C12H17N5O4S) 

corresponding to 90~110 % of the amount on the label. 

Confirmation test: 

i. According to the amount of this product on the label, the amount containing 0.02 g of 

the raw material for manufacturing of thiamine mononitrate is added with 50 mL of 

water and 10 mL of diluted acetic acid, and for a preparation containing hydrogenated 

oils, higher saturated fatty acids, fatty acids, vegetable oil or animal fat, added with 20 

mL of chloroform, shaken up, and allowed to stand, and the aqueous layer is filtered. 

When 10 mL of the first filtrate is removed, and 5 mL of the next filtrate is measured 

and added with 2~3 drops of Mayer's test solution, yellowish white precipitation or 

opacity is generated. 

ii. 1 mL of the filtrate of i. is measured and added with water to make 20 mL. 5 mL of 

this solution is measured and the confirmation test iii. for the raw material for 

manufacturing of thiamine mononitrate is hereinafter applied mutatis mutandis.  

Assay: Method No. 1 is used for a preparation containing hydrogenated oils, higher 

saturated fatty acids, fatty acids, vegetable oil or animal fats and Method No. 2 is used for 

others. 

Method No. 1: The amount of this product containing approximately 0.02 g of thiamine 

mononitrate (C12H17N5O4S) is weighed to three significant digits and the value is 

recorded. It is added with 50 mL of chloroform, shaken up, and filtered using a glass 

filter (G4). The residue on the filter is washed three times with 20 mL each of 
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chloroform. When the chloroform odor on the residue disappears, the residue is 

filtered while extracting with approximately 190 mL of warmed 0.1 mol/L 

hydrochloric acid test solution, and allowed to cool. The filtrate is transferred to a 200 

mL volumetric flask and added with 0.1 mol/L hydrochloric acid test solution to the 

graduation line to make 200 mL. 2 mL of this solution is measured using a volumetric 

pipette to a 100 mL volumetric flask and added with 0.001 mol/L hydrochloric acid 

test solution to the graduation line to make 100 mL. This is used as a sample solution. 

Separately, the reference standard of thiamine hydrochloride is dried at 105 °C for 2 

hours, approximately 0.1 g of it is weighed to the digits of 0.001 g, and the value is 

recorded. It is dissolved with 0.1 mol/L hydrochloric acid test solution, transferred to a 

1 L volumetric flask, and is added with 0.1 mol/L hydrochloric acid test solution to the 

graduation line to make 1 L. 2 mL of this solution is measured using a volumetric 

pipette to a 100 mL volumetric flask and is added with 0.001 mol/L hydrochloric acid 

test solution to the graduation line to make 100 mL. This is used as a standard solution. 

2 mL each of the sample solutions is measured using a volumetric pipette into 

stoppered centrifugal precipitation tubes T and T' and added with 3 mL each of acidic 

potassium chloride test solution. The stoppered centrifugal precipitation tube T is 

added with 3 mL of cyanogen bromide test solution, shaken up, added with 2 mL of 

sodium hydroxide solution (3→10) within 30 seconds, shaken up, added with 15 mL 

of isobutanol using a volumetric pipette, tightly stoppered, and vigorously shaken up 

for 2 minutes. The stoppered centrifugal precipitation tube T' is added with 2 mL of 

sodium hydroxide solution (3→10), shaken up, added with 3 mL of cyanogen bromide 

test solution, shaken up, added with 15 mL of isobutanol using a volumetric pipette, 

tightly stoppered, and vigorously shaken up for 2 minutes. Separately, 2 mL of the 

standard solution is measured using a volumetric pipette into stoppered centrifugal 

precipitation tubes S and S' and is subjected to the same procedure of the sample 

solution. Each centrifugal precipitation tube is centrifuged for 2 minutes at a slow 

speed. Then each isobutanol layer is collected into another tubes, as appropriate 

gradually added with 1~2 g of anhydrous sodium sulfate, gently shaken up, and 

allowed to stand. The clear isobutanol solution is collected. As for each isobutanol 

solution, the fluorescence intensities FT, FT', FS, and FS' are measured at an excitation 

wavelength of approximately 370 nm and a fluorescence wavelength of approximately 

440 nm.  

Amount of thiamine mononitrate (C12H17N5O4S) (mg)  

= Amount of the reference standard of thiamine hydrochloride (mg)  
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 × 
FT - FT'

FS - FS'
 × 0.1941 

Method No. 2: The amount of this product containing approximately 0.02 g of thiamine 

mononitrate (C12H17N5O4S) is weighed to three significant digits and the value is 

recorded. It is added with 150 mL of warmed 0.1 mol/L hydrochloric acid test 

solution, shaken up, and filtered. The residue on the filter is washed twice with 20 mL 

each of 0.1 mol/L hydrochloric acid test solution. The filtrate and the washings are 

collected together into a 200 mL volumetric flask and added with 0.1 mol/L 

hydrochloric acid test solution to the graduation line to make 200 mL. 2 mL of this 

solution is measured using a volumetric pipette into a 100 mL volumetric flask, added 

with 0.001 mol/L hydrochloric acid test solution to the graduation line to make 100 

mL. This is used as a sample solution. Hereinafter the Method No. 1 is applied mutatis 

mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of thiamine 

mononitrate is applied mutatis mutandis. 

 

(49) Aluminum Hydroxide 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it contains 33.0~36.0 % of Aluminum (Al). 

Physical and chemical properties: 

i. This product is white powder with no odor.  

ii. This product hardly dissolves in water or ethanol. 

iii. This product almost dissolves in dilute hydrochloric acid or 1 mol/L of sodium 

hydroxide test solution.  

Confirmation test: 0.2 g (0.15~0.24 g) of this product is added with 20 mL of dilute 

hydrochloric acid, warmed, and filtered. The resulting filtrate gives the qualitative 

reaction of aluminum salt. 

 Purity test: 

i. Heavy metal: 2.0 g (1.95~2.04 g) of this product is weighed, added with 8 mL of 

hydrochloric acid and 5 mL of water, shaken up well, gently heated until boiling, and 

evaporated to dryness on a water bath. The residue is added with 30 mL of water, 

shaken up well by heating, allowed to cool, and filtered. The filtrate is dropped with 2 

mL of diluted acetic acid and 5 mL of ammonia test solution, warmed while stirring 
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until the solution becomes transparent, allowed to cool, added with water to make 50 

mL. This is used as a sample solution. 2.0 mL of lead standard solution is added with 8 

mL of hydrochloric acid and 5 mL of water, evaporated to dryness on a water bath, 

and subjected to the same procedure as the sample. This is used as a control solution. 

When the test for heavy metal is performed using these sample and control solutions, 

the color of the sample solution shall not be darker than that of the control solution (10 

mg/kg or less). 

ii. Arsenic: 0.8 g (0.75~0.84 g) of this product is weighed and added with 10 mL of dilute 

sulfuric acid, gently heated while shaking until boiling, allowed to cool and filtered. 

2.5 mL of filtrate is added with water to make 5 mL, which is used as a sample 

solution. When the sample solution is tested for arsenic performed using device A, the 

color of the absorbing solution shall not be darker than the standard color (10 mg/kg or 

less). 

Assay: Approximately 2.0 g of this product is weighed to the digits of 0.01 g and the value 

is recorded. It is added with 15 mL of hydrochloric acid, heated on a water bath for 30 

minutes while shaking up, transferred to a 500 mL volumetric flask and allowed to cool, 

and added with water to make 500 mL. 20 mL of this solution is measured using a 

volumetric pipette, added with 30 mL of 0.05 mol/L ethylenediaminetetraacetic acid 

disodium solution using a volumetric pipette, added with 20 mL of pH 4.8 acetic acid-

ammonium acetate buffer, boiled for 5 minutes, allowed to cool and added with 55 mL of 

ethanol, and titrated with 0.05 mol/L zinc acetate solution (indicator: 2 mL of dithizone 

test solution). In this case, the end of titration is the time when the color of the solution 

changes from pale dark green to pale red. A blank test is performed in the same way. 

0.05 mol/L ethylenediaminetetraacetic acid disodium solution 1 mL = 1.349 mg Al 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of aluminum 

hydroxide are applied mutatis mutandis.  

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of aluminum 

hydroxide is applied mutatis mutandis. 
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(50) Taurine 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined after dried at 105 °C for 2 hours, it contains 

99.0~101.0 % of taurine (C2H7NO3S). 

Physical and chemical properties: 

i. This product is colorless or white crystals or white crystalline powder. 

ii. This product is slightly easy to dissolve in water and hardly dissolves in absolute 

ethanol. 

iii. 1.0 g (0.95~1.04 g) of this product is dissolved in 20 mL of newly boiled and cooled 

water. The pH of the resulting solution is 4.1~5.6. 

Confirmation test: This product is tested by the potassium bromide disk method of the 

infrared absorption spectroscopy and the spectrum of this product is compared with 

reference spectrum of this product. Both spectra show absorption with the similar 

intensity at the same wavenumber. 
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Purity test: 

i. Clarity and color of solution: 1.0 g (0.95~1.04 g) of this product is dissolved with 20 

mL of water. The resulting solution shall be colorless and clear. 

ii. Chloride: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample solution 

by the chloride test method. A control solution is prepared using 0.3 mL of 0.01 mol/L 

hydrochloric acid. When chloride is tested using these sample and control solutions, 

the turbidity of the sample solution shall not be higher than that of the control solution 

(0.011 % or less). 

iii. Sulfate: 2.0 g (1.95~2.04 g) of this product is weighed to prepare a sample solution by 

the sulfate test method. A control solution is prepared using 0.4 mL of 0.005 mol/L 

sulfuric acid. When sulfate is tested using these sample and control solutions, the 

turbidity of the sample solution shall not be higher than that of the control solution 

(0.010 % or less). 

iv. Ammonium salt 

A device described in Figure is used.  

 

 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Operation procedures 

(Approx. 500 mL) 

(Approx. 100 mL) 

Figures are described in mm. 

A: Distilling flask 
B: Spray strip 
C: Small hole 
D: Condenser 
E: Back-flow stopper 
F: Receiver (measuring cylinder) 
G: Cock 
H and J: Rubber stopper 
K: Rubber tube 
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Preparation of sample and standard solutions: 0.25 g (0.245~0.254 g) of this product is 

placed in distilling flask A, dissolved with 140 mL of water, added with 2 g (1.5~2.4 

g) of magnesium oxide, and distilled to collect 60 mL of distillate. 20 mL of boric acid 

solution (1→200) as an absorbing solution is put in a receiver F (measuring cylinder). 

The bottom edge of the condenser is immersed in the absorbing solution and the 

heating temperature is adjusted to provide a distillation rate of 5~7 mL/min. The 

bottom edge of the condenser is lifted from the surface of the solution and washed with 

a little amount of water and water is added into the receiver to make 100 mL. This is 

used as a sample solution. For preparation of a standard solution, 5.0 mL of 

ammonium standard solution is put in distilling flask A, and is hereinafter subjected to 

the same procedure of preparation as the sample solution. 

Tests of sample and standard solutions: 30 mL each of the sample and standard solutions 

is transferred to each Nessler tube, added with 6.0 mL of phenol-sodium nitroprusside 

test solution to mix them. Then, it is added with 4 mL of sodium hypochlorite-sodium 

hydroxide test solution and water to make 50 mL, mixed, and allowed to stand for 60 

minutes. Each Nessler tubes are observed from above or the side using a white 

background to compare the colors of these solutions. The color of the sample solution 

shall not be darker than that of the standard solution (0.02 % or less). 

Preparation of phenol-sodium nitroprusside test solution: 5 g (4.5~5.4 g) of phenol 

and 25 mg (24.5~25.4 mg) of sodium nitroprusside are dissolved in water to make 

500 mL. It is stored in a cool, dark place.  

Preparation of sodium hypochlorite-sodium hydroxide test solution: The volume of 

sodium hypochlorite test solution for the ammonia test containing 1.05 g of sodium 

hypochlorite is dissolved with 15 g (14.5~15.4 g) of sodium hydroxide and water to 

make 1 L. It is prepared at time of use.  

v. Heavy metal: 2.0 g (1.95~2.04 g) of this product is weighed to prepare a sample 

solution by Method No. 1 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 2.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (10 mg/kg or less). 

vi. Analog: 1.0 g (0.95~1.04 g) of this product is dissolved in 50 mL of water to prepare a 

sample solution. 1 mL of this sample solution is measured using a volumetric pipette, 

transferred to a 50 mL volumetric flask, and added with water to the graduation line to 

make 50 mL. 1 mL of this solution is measured using a volumetric pipette and added 

with water to make 10 mL. This is used as a standard solution. 5 µL each of the sample 

and standard solutions is spotted on a thin layer plate prepared using silica gel for thin-
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layer chromatography. Then it is developed approximately 10 cm with the developing 

solvent, a mixed solution of water, absolute ethanol, n-butanol, and glacial acetic acid 

(150:150:100:1), and the thin layer is air dried. When it is evenly sprayed with 

ninhydrin-butanol test solution and heated at 105 °C for 5 minutes, the number of the 

spots other than the main spot obtained from the sample solution is one or less, and the 

color of such spots is not darker than that obtained from the standard solution.  

Loss on drying: 0.20 % or less (1 g, 105 °C, 2 hours) 

Ignition residue: 0.1 % or less (1 g) 

Assay: This product is dried at 105 °C for 2 hours. Approximately 0.2 g of it is weighed to 

the digits of 0.001 g and the value is recorded. It is dissolved with 50 mL of water, added 

with 5 mL of formalin, and titrated with 0.1 mol/L sodium hydroxide solution 

(potentiometric titration). A blank test is performed in the same way and corrections are 

made. 

0.1 mol/L sodium hydroxide solution 1 mL = 12.52 mg C2H7NO3S 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of taurine are applied 

mutatis mutandis.  

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of taurine is 

applied mutatis mutandis. 

 

(51) Zinc Carbonate 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: This product is basic zinc carbonate. When this product is determined, it contains 

57.0~60.0 % of zinc (Zn). 

Physical and chemical properties: 
i. This product is white powder with no odor. 

ii. This product dissolves in dilute hydrochloric acid or ammonia test solution and hardly 

dissolves in water or ethanol.  

Confirmation test: 
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 i. A solution of this product in dilute hydrochloric acid (1→10) gives the qualitative 

reaction of salt. 

ii. This product gives the qualitative reaction i. of carbonate. 

Purity test: 

i. Clarity and color of solution: When 2.0 g (1.95~2.04 g) of this product is dissolved 

with 10 mL of water and 30 mL of dilute sulfuric acid, the resulting solution shall be 

colorless and clear. 

ii. Heavy metal: 2.0 g (1.95~2.04 g) of this product is added with 10 mL of water and 10 

mL of hydrochloric acid (47→100), dissolved while warming, allowed to cool and is 

added with 3 mL of ammonia solution (4→5). Then, the precipitation is dissolved with 

hydrochloric acid (47→100) and added with water to make 40 mL. This is used as a 

sample solution. 15 mL of this sample solution is measured, added with 30 mL of 

potassium cyanide test solution and water to make 50 mL, added with 0.5 mL of 

sodium sulfide and allowed to stand for 5 minutes. The color of the resulting solution 

shall not be darker than that of a solution prepared with the way in which 5 mL of the 

sample solution is added with 1.5 mL of lead standard solution, 30 mL of potassium 

cyanide test solution and water to make 50 mL, added with 0.5 mL of sodium sulfide 

test solution, and allowed to stand for 5 minutes (30 mg/kg or less). 

iii. Arsenic: 0.40 g (0.395~0.404 g) of this product is weighed and dissolved with 5 mL 

of dilute hydrochloric acid to prepare a sample solution. For the sample solution, when 

arsenic test is performed by the arsenic test method using device B, the color of 

mercuric bromide paper shall not be darker than the standard color (5 mg/kg or less). 

Loss on drying: 3.0 % or less (1 g, 105 °C, 2 hours) 

Assay: Approximately 1.5 g of this product is weighed to the digits of 0.01 g and the value 

is recorded. It is dissolved with 10 mL of water and 10 mL of hydrochloric acid (1→2), 

transferred to a 100 mL volumetric flask, and added with water to the graduation line to 

make 100 mL. 10 mL of this solution is measured using a volumetric pipette, added with 

80 mL of water, and added with sodium hydroxide solution (1→50) until slight 

precipitation is generated. Then it is added with 5 mL of pH 10.7 ammonia-ammonium 

chloride buffer and titrated with 0.05 mol/L ethylene-diamine-tetraacetic acid disodium 

solution (indicator: 0.04 g (0.035~0.044 g) of eriochrome black T-sodium chloride 

indicator). 

0.05 mol/L ethylene-diamine-tetraacetic acid disodium solution 1 mL = 3.269 mg Zn 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
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(a) Compositional standards 

The compositional standards of the raw material for manufacturing of zinc carbonate are 

applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of zinc carbonate is 

applied mutatis mutandis. 

 

(52) Cobaltous Carbonate 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: This product is basic cobaltous carbonate. When it is determined, it contains 

47.0~52.0 % of cobalt (Co). 

Physical and chemical properties: 

i. This product is pale red or dark purple powder with no odor. 

ii. This product dissolves in dilute hydrochloric acid and hardly dissolves in water or 

ethanol.  

Confirmation test: 

i. When 1.0 g (0.95~1.04 g) of this product is dissolved with 10 mL of dilute 

hydrochloric acid and added with 1 mL of α-nitroso-β-naphthol test solution, red-

brown precipitation is generated.  

ii. This product gives the qualitative reaction i. of carbonate. 

Purity test: 

i, Clarity and color of solution: When 2.0 g (1.95~2.04 g) of this product is dissolved 

with 10 mL of water and 30 mL of dilute hydrochloric acid, the resulting solution shall 

be reddish violet and clear.  

ii. Lead: 1.0 g (0.95~1.04 g) of this product is weighed, dissolved with nitric acid 

(1→150), transferred to a 20 mL volumetric flask, and added with nitric acid (1→150) 

to the graduation line to make 20 mL. This is used as a sample solution. When lead is 

tested by the lead test method (Method 1 of Atomic Absorption Spectrophotometry) 

for the sample solution, the amount shall be 30 mg/kg or less. 

iii. Arsenic: 0.40 g (0.395~0.404 g) of this product is weighed and dissolved with 5 mL 

of dilute hydrochloric acid to prepare a sample solution. For the sample solution, when 

arsenic test is performed by the arsenic test method using device B, the color of 

mercuric bromide paper shall not be darker than the standard color (5 mg/kg or less). 

Loss on drying: 3.0 % or less (1 g, 70 °C, 2 hours) 
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Assay: Approximately 1.0 g of this product is weighed to the digits of 0.01 g and the value 

is recorded. It is dissolved with 10 mL of water and 5 mL of hydrochloric acid (1→2), 

transferred to a 250 mL volumetric flask, added with water to the graduation line to make 

250 mL. 10 mL of this solution is measured using a volumetric pipette, added with 100 

mL of water, and titrated with 0.01 mol/L ethylene-diamine-tetraacetic acid disodium 

solution, while adjusting to pH 8.0 with ammonia test solution (indicator: 0.20 g 

(0.195~0.204 g) of murexide indicator).  

0.01 mol/L ethylene-diamine-tetraacetic acid disodium solution 1 mL = 0.5893 mg Co 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of cobaltous 

carbonate are applied mutatis mutandis.  

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of cobaltous 

carbonate is applied mutatis mutandis. 

 

(53) Sodium Bicarbonate 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is dried in a desiccator (silica gel) for 4 hours and determined, it 

contains 99.0 % or more of sodium bicarbonate (NaHCO3).  

Physical and chemical properties: 

i. This product is white crystals or crystalline powder with no odor. 

ii. This product is easy to slightly dissolve in water and hardly dissolves in ethanol. 

iii. This product is gradually degraded in wet air. 

Confirmation test: A solution of this product in water (1→30) gives the qualitative reactions 

of sodium salt and bicarbonate. 

Purity test: 

i. Clarity and color of solution: 1.0 g (0.95~1.04 g) of this product is dissolved with 20 

mL of water. The resulting solution shall be colorless and clear. 

ii. Chloride: 0.40 g (0.395~0.404 g) of this product is weighed, added with 4 mL of dilute 

nitric acid, heated until boiling, allowed to cool, and is added with 6 mL of dilute nitric 

acid and water to make 50 mL. This is used as a sample solution. When chloride is 
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tested by the chloride test method using a control solution prepared with 0.4 mL of 

0.01 mol/L hydrochloric acid, the opacity of the sample solution shall not be higher 

than that of the control solution (0.040 % or less). 

iii. Carbonate: 1.0 g (0.95~1.04 g) of this product is weighed, added with 20 mL of newly 

boiled and cooled water, extremely gently shaken at 15 °C or under to dissolve, and 

added with 2.0 mL of 0.1 mol/L hydrochloric acid and 2 drops of phenolphthalein test 

solution. The resulting solution shall not be red within 30 seconds. 

iv. Ammonium salt: When 1.0 g (0.95~1.04 g) of this product is weighed and heated, the 

generated gas shall not change moist red litmus paper to blue. 

v. Heavy metal: 4.0 g (3.95~4.04 g) of this product is weighed, added with 5 mL of water 

and 4.5 mL of hydrochloric acid, and evaporated to dryness on a water bath. The 

residue is dissolved with 2 mL of diluted acetic acid, 35 mL of water and a drop of 

ammonia test solution, and added with more water to make 50 mL. This is used as a 

sample solution. 4.5 mL of hydrochloric acid is evaporated to dryness and added with 

2 mL of diluted acetic acid, 4.0 mL of lead standard solution and water to make 50 

mL. This is used as a control solution. When these sample and control solutions are 

tested for heavy metal, the color of the sample solution shall not be darker than that of 

the control solution (10 mg/kg or less). 

vi. Arsenic: 0.70 g (0.695~0.704 g) of this product is weighed, added with 3 mL of water 

and 2 mL of hydrochloric acid to prepare a sample solution. When the sample solution 

is tested for arsenic by the method using device A, the color of the absorbing solution 

shall not be darker than the standard color (2.8 mg/kg or less). 

Assay: This product is dried in a desiccator (silica gel) for 4 hours, approximately 2.0 g of it 

is weighed to the digits of 0.01 g, and the value is recorded. It is dissolved with 25 mL of 

water and titrated with 0.5 mol/L sulfuric acid. When the color of the solution changes 

blue to yellow-green, it is carefully boiled, allowed to cool, and titrated until the color 

changes to greenish yellow (indicator: 2 drops of bromcresol green test solution). A blank 

test is performed in the same way and corrections are made. 

0.5 mol/L sulfuric acid 1 mL = 84.01 mg NaHCO3 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of sodium bicarbonate 

are applied mutatis mutandis. 

(b) Standard of storage method 
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The standard of storage method of the raw material for manufacturing of sodium 

bicarbonate is applied mutatis mutandis. 

 

(54) Magnesium Carbonate 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: This product is hydrous basic magnesium carbonate or hydrous magnesium 

orthocarbonate. When it is determined, it contains 40.0~43.5 % of magnesium oxide 

(MgO). 

Physical and chemical properties: 

i. This product is white powder with no odor. 

ii. This product hardly dissolves in water or ethanol. 

iii. This product bubbles and dissolves in dilute hydrochloric acid. 

iv. A saturated solution of this product is alkaline. 

Confirmation test: 

i. 1 g (0.5~1.4 g) of this product is dissolved with 10 mL of dilute hydrochloric acid, 

boiled, allowed to cool, and neutralized with 1 mol/L sodium hydroxide test solution 

(filtered, as appropriate). The resulting solution gives the qualitative reaction of 

magnesium salt. 

ii. This product gives the qualitative reaction i. of carbonate. 

Purity test: 

i. Clarity and color of solution: 1.0 g (0.95~1.04 g) of this product is dissolved in 10 mL 

of hydrochloric acid (2→3) and added with 10 mL of water. The resulting solution 

shall be almost clear. 

ii. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed, moistened with 4.0 mL of 

water, dissolved with 10 mL of dilute hydrochloric acid, and evaporated to dryness on 

a water bath. The residue is dissolved with 35 mL of water, 2 mL of diluted acetic 

acid, and a drop of ammonia test solution, and added with more water to make 50 mL. 

This is used as a sample solution. 10 mL of dilute hydrochloric acid is evaporated to 

dryness on a water bath and added with 2 mL of diluted acetic acid, 3.0 mL of lead 

standard solution and water to make 50 mL. This is used as a control solution. When 

these sample and control solutions are tested for heavy metal, the color of the sample 

solution shall not be darker than that of the control solution (30 mg/kg or less). 

iii. Arsenic: 0.40 g (0.395~0.404 g) of this product is weighed, moistened with 1.5 mL of 

water, dissolved with 3.5 mL of hydrochloric acid (1→4) to prepare a sample solution. 
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When the arsenic test is performed by the method using device A for the sample 

solution, the color of absorbing solution shall not be darker than the standard color (5 

mg/kg or less). 

Loss on drying: 3.0 % or less (1 g, 105 °C, 2 hours) 

Assay: Approximately 1 g of this product is weighed to the digits of 0.01 g and the value is 

recorded. It is dissolved with 30 mL of 0.5 mol/L sulfuric acid and excess sulfuric acid is 

titrated with 1 mol/L sodium hydroxide solution (indicator: 2~3 drops of bromphenol 

blue test solution). A blank test is performed in the same way. 

 0.5 mol/L sulfuric acid 1 mL = 20.15 mg MgO 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of magnesium 

carbonate are applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of magnesium 

carbonate is applied mutatis mutandis. 

 

(55) Manganese Carbonate 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: This is basic manganese carbonate. When it is determined, it contains 42.8~44.7 % 

of manganese (Mn). 

Physical and chemical properties: 

i. This product is light brown powder with no odor. 

ii. This product dissolves in hydrochloric acid and hardly dissolves in water. 

Confirmation test: 

i. 1.0 g (0.95~1.04 g) of this product is dissolved with a small amount of dilute 

hydrochloric acid, added with 1 mol/L sodium hydroxide test solution to make it 

neutral. The resulting solution gives the qualitative reaction of manganese salt.  

ii. This product gives the qualitative reaction i. of carbonate. 

Purity test: 
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i. Clarity and color of solution: When 1.0 g (0.95~1.04 g) of this product is dissolved 

with 20 mL of water, 2 mL of concentrated hydrochloric acid, and a drop of hydrogen 

peroxide water (3→100), the resulting solution shall be clear. 

ii. Lead: 2.0 g (1.95~2.04 g) of this product is weighed, dissolved with 40 mL of dilute 

hydrochloric acid, transferred to a 100 mL volumetric flask, added with water to the 

graduation line to make 100 mL. 25 mL of this solution is measured using a 

volumetric pipette and this is used as a sample solution. When this sample solution is 

tested for lead by the lead test method (dithizone method), the amount of lead shall be 

20 mg/kg or less.  

iii. Arsenic: 0.40 g (0.395~0.404 g) of this product is weighed and dissolved with 5 mL 

of dilute hydrochloric acid to prepare a sample solution. For the sample solution, when 

the arsenic test is performed by the method using device B, the color of absorbing 

solution shall not be darker than the standard color (5 mg/kg or less). 

Loss on drying: 3.0 % or less (1 g, 70 °C, 2 hours) 

Assay: Approximately 0.1 g of this product is weighed to the digits of 1 mg and the value is 

recorded. It is added with 10 mL of dilute hydrochloric acid, dissolved by warming, 

allowed to cool, transferred to a 100 mL volumetric flask, and added with water to the 

graduation line to make 100 mL. 20 mL of this solution is measured using a volumetric 

pipette, added with 80 mL of water, 5 mL of 0.1 mol/L magnesium-

ethylenediaminetetraacetic acid disodium solution, and 0.1 g (0.05~0.14 g) of 

hydroxylamine hydrochloride, adjusted to pH 6.0~8.0 with dilute sodium hydroxide 

solution while shaking up well, added with 1 mL of potassium cyanide solution (1→20) 

and 2 mL of pH 10.7 ammonia-ammonium chloride buffer, and titrated with 0.01 mol/L 

ethylenediaminetetraacetic acid disodium solution (indicator: 0.04 g (0.035~0.044 g) of 

eriochrome black T-sodium chloride indicator). A blank test is performed in the same 

way and corrections are made.  

0.01 mol/L ethylenediaminetetraacetic acid disodium solution 1 mL = 0.5494 mg Mn 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of manganese 

carbonate are applied mutatis mutandis.  

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of manganese 

carbonate is applied mutatis mutandis. 
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(56) 2-deamino-2-hydroxymethionine 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it contains 88.0 % or more of 2-deamino-2-

hydroxymethionine (2-hydroxy-4-metylthio butyric acid, C5H10O3S). 

Physical and chemical properties: 

i. This product is brown, slightly viscous liquid with a specific odor. 

ii. This product is miscible in water, ether or chloroform, and extremely easy to dissolve 

in ethanol. 

iii. The pH of this product is 1.0 or less. 

Confirmation test: 

i. 25 mg (24.5~25.4 mg) of this product is added with 1 mL of sulfuric acid saturated 

with anhydrous copper sulfate. The resulting solution is yellow. 

ii. 5 mg (4.5~5.4 mg) of this product is dissolved with 5 mL of water, added with 2 mL 

of 1 mol/L sodium hydroxide test solution, shaken up well, added with 0.3 mL of 

sodium nitroprusside test solution, shaken up well again, allowed to stand at 35~40 °C 

for 10 minutes, cooled with ice for 2 minutes, added with 2 mL of dilute hydrochloric 

acid and mixed. The resulting solution is red. 

iii. 25 mg (24.5~25.4 mg) of this product is added with 2 mL of a solution in which 1 mg 

(0.5~1.4 mg) of 2,7-dioxynaphthalene is dissolved in 10 mL of sulfuric acid, and is 

warmed on a water bath at 90 °C for 2 minutes. The resulting solution emits yellow-

green fluorescence. 

Purity test: 

i. Sulfate: 0.025 g (0.0245~0.0254 g) of this product is weighed to prepare a sample 

solution by the sulfate test method. A control solution is prepared using 0.5 mL of 

0.005 mol/L sulfate. When sulfate is tested using these sample and control solutions, 

the turbidity of the sample solution shall not be higher than that of the control solution 

(0.96 % or less). 

ii. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by Method No. 2 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 2.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). 
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iii. Arsenic: 1 g (0.5~1.4 g) of this product is weighed and a sample solution is prepared 

by Method No. 1 of the arsenic test method. The arsenic test is performed by the 

method using device A. The color of absorbing solution shall not be darker than the 

standard color (2 mg/kg or less). 

Content of water: 10.0~12.5 % (Direct titration). 

Assay: Approximately 0.20 g of this product is weighed to the digits of 1 mg and the value 

is recorded. It is dissolved with 50 mL of a mixed solution of glacial acetic acid, 

hydrochloric acid, and water (40:10:3), and titrated with 0.05 mol/L bromine solution 

(Potentiometric titration). 

A platinum electrode and a double junction electrode is used as a indicating electrode and 

a reference electrode, respectively. 

0.05 mol/L bromine solution 1 mL = 7.510 mg C5H10O3S 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of 2-deamino-2-

hydroxymethionine are applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of 2-deamino-2-

hydroxymethionine is applied mutatis mutandis. 

(c) Standard of labeling 

The following words shall be described on the immediate container or the immediate 

wrapper of this product. 

Precaution for use: This feed additive requires careful handling due to its low pH. 

 

(57) Zn bis (2-hydroxy-4-metylthio butyrate) 

In preparation 

 

(58) DL-Tryptophan 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined after dried at 105 °C for 3 hours, it contains 

98.5 % or more of DL-tryptophan (C11H12N2O2). 

Physical and chemical properties: 
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i. This product is white to pale yellow powder with no odor or a slight specific odor. 

ii. This product is hard to dissolve in water, extremely hard to dissolve in ethanol and 

hardly dissolves in ether. 

iii. This product dissolves in dilute hydrochloric acid or 1 mol/L sodium hydroxide test 

solution. 

iv. The pH of a solution (1→500) of this product is 5.5~7.0. 

Confirmation test: 

i. A solution of this product in water (1→500) does not have an optical rotation. 

ii. 0.1 g (0.05~0.14 g) of this product is added with 50 mL of water, dissolved by heating 

and is allowed to cool. When 10 mL of the resulting solution is added with 5 mL of p-

dimethylaminobenzaldehyde-ferric chloride test solution and 2 mL of dilute 

hydrochloric acid, heated in a water bath for 5 minutes, it is reddish violet to blue-

violet. 

Purity test: 

i. Chloride: 0.09 g (0.085~0.094 g) of this product is weighed to prepare a sample 

solution by the chloride test method. A control solution is prepared using 0.5 mL of 

0.01 mol/L hydrochloric acid. When chloride is tested using these samples and control 

solutions, the turbidity of the sample solution shall not be higher than that of the 

control solution (0.20 % or less). 

ii. Ammonium salt: The purity test iii. for the raw material for manufacturing of 

aminoacetic acid is applied mutatis mutandis. In this case, “0.1 g” shall be replaced by 

“0.05 g” (0.04 % or less). 

iii. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by Method No. 2 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 2.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). 

iv. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed and a sample solution is 

prepared by Method No. 3 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of absorbing solution shall not be darker than 

the standard color (2 mg/kg or less). 

Loss on drying: 1.0 % or less (1 g, 105 °C, 3 hours) 

Ignition residue: 0.5 % or less (1 g) 

Assay: This product is dried at 105 °C for 3 hours. Approximately 0.3 g of it is weighed to 

the digits of 0.001 g and the value is recorded. It is dissolved in 3 mL of formic acid, 

added with 50 mL of glacial acetic acid for nonaqueous titration, and titrated with 0.1 
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mol/L perchloric acid (indicator: 10 drops of α-naphtholbenzein test solution). In this 

case, the end of titration is the time when the color of the solution changes from brown to 

green. A blank test is performed in the same way and corrections are made. 

0.1 mol/L perchloric acid 1 mL = 20.42 mg C11H12N2O2 

(b) Standard of storage method 

It shall be stored in a lightproof capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of DL-tryptophan are 

applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of DL-tryptophan 

is applied mutatis mutandis. 

 

(59) L-Tryptophan 

L-Tryptophan (Part 1) 
A. Raw material for manufacturing 

(a) Compositional standards 

Content: When this product is determined after dried at 105 °C for 3 hours, it contains 

97.0 % or more of L-tryptophan (C11H12N2O2). 

Physical and chemical properties: 

i. This product is white to pale yellow powder with no odor or a slight specific odor. 

ii. This product is hard to dissolve in water, extremely hard to dissolve in ethanol, and 

hardly dissolves in ether. 

iii. This product dissolves in dilute hydrochloric acid or 1 mol/L sodium hydroxide test 

solution. 

iv. The pH of a solution (1→500) of this product is 4.5~7.0. 

Confirmation test: 

i. A solution of this product in water (1→100) shows levorotation, which changes to 

dextrorotation when the solution is added with sodium hydroxide solution (1→5) to 

make it alkaline. 

ii. The confirmation test ii, of the raw material for manufacturing of DL-tryptophan is 

applied mutatis mutandis. 

Purity test: 
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i. Specific rotation: This product is dried at 105 °C for 3 hours. Approximately 0.5 g of it 

is weighed to the digits of 0.001 g and the value is recorded. It is added with 

approximately 40 mL of water, dissolved by heating, allowed to cool, added with 

water to make 50 mL, and if necessary filtered with a membrane filter (0.45 µm). The 

rotation of this solution shall be [α]D
20 = -28.4 ~ -33.0°. 

ii. Chloride: The purity test i. of the raw material for manufacturing of DL-tryptophan is 

applied mutatis mutandis (0.20 % or less). 

iii. Ammonium salt: The purity test ii. of the raw material for manufacturing of DL-

tryptophan is applied mutatis mutandis (0.2 % or less). 

iv. Heavy metal: The purity test iii. of the raw material for manufacturing of DL-

tryptophan is applied mutatis mutandis (20 mg/kg or less). 

v. Arsenic: The purity test iv. of the raw material for manufacturing of DL-tryptophan is 

applied mutatis mutandis (2 mg/kg or less). 

Loss on drying: 1.0 % or less (1 g, 105 °C, 3 hours) 

Ignition residue: 1.0 % or less (1 g) 

Assay: The assay of the raw material for manufacturing of DL-tryptophan is applied mutatis 

mutandis. 

(b) Standard of storage method 

It shall be stored in a lightproof capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of L-tryptophan (part 

1) are applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of L-tryptophan 

(part 1) is applied mutatis mutandis. 

 

L-Tryptophan (Part 2) 
A. Raw material for manufacturing 

(a) Compositional standards 

The compositional standards of the raw material for manufacturing of L-tryptophan (part 

1) are applied mutatis mutandis. 

(b) Standard of manufacturing method 

For manufacturing, the L-tryptophan producing strain of Escherichia coli is cultured. 

After the cultivation the bacterial cells are heat-treated to separate L-tryptophan, and dried. 

(c) Standard of storage method 



Provisional Translation from Japanese Original 
 

230 
 

The standard of storage method of the raw material for manufacturing of L-tryptophan 

(part 1) is applied mutatis mutandis. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of L-tryptophan (part 

2) are applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of L-tryptophan 

(part 2) is applied mutatis mutandis. 

 

(60) L-Threonine 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined after dried at 105 °C for 3 hours, it contains 

98.5 % or more of L-threonine (C4H9NO3). 

Physical and chemical properties: 

i. This product is white to light yellowish brown crystals or crystalline powder with no 

odor or a slight specific odor. 

ii. The pH of a solution (1→20) of this product is 5.0~6.5. 

Confirmation test: 

i. 5 mL of a solution of this product in water (1→1,000) is added with 1 mL of ninhydrin 

test solution and heated for 3 minutes. The resulting solution is reddish violet to 

purple. 

ii. When 5 mL of a solution of this product in water (1→10) is added with 5 mL of 

saturated potassium periodate and heated, a gas with an ammonia odor is produced. 

This gas changes moist red litmus paper to blue. 

Purity test: 

i. Specific rotation: This product is dried at 105 °C for 3 hours. Approximately 3 g of it is 

weighed to the digits of 0.01 g and the value is recorded. It is dissolved in water to 

make 50 mL, and filtered as appropriate. The rotation of this solution shall be 

[α]D
20 = -26.0 ~ -29.0°. 

ii. Chloride: 0.09 g (0.085~0.094 g) of this product is weighed to prepare a sample 

solution by the chloride test method. A control solution is prepared using 0.5 mL of 

0.01 mol/L hydrochloric acid. When chloride is tested using these samples and control 
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solutions, the turbidity of the sample solution shall not be higher than that of the 

control solution (0.20 % or less). 

iii. Ammonium salt: The purity test iii. for the raw material for manufacturing of 

aminoacetic acid is applied mutatis mutandis. In this case, “0.1 g” shall be replaced by 

“0.02 g” (0.10 % or less). 

iv. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by Method No. 2 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 2.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). 

v. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed and a sample solution is 

prepared by Method No. 1 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of absorbing solution shall not be darker than 

the standard color (2 mg/kg or less). 

Loss on drying: 0.5 % or less (1 g, 105 °C, 3 hours) 

Ignition residue: 0.5 % or less (1 g) 

Assay: This product is dried at 105 °C for 3 hours. Approximately 0.2 g of it is weighed to 

the digits of 0.001 g and the value is recorded. It is dissolved in 3 mL of formic acid, 

added with 50 mL of glacial acetic acid for nonaqueous titration, and titrated with 0.1 

mol/L perchloric acid (potentiometric titration). The end of titration using an indicator (1 

mL of crystal violet-glacial acetic acid test solution) is the time when the color of the 

solution changes from purple through blue to green. A blank test is performed in the same 

way and corrections are made. 

0.1 mol/L perchloric acid 1 mL = 11.91 mg C4H9NO3 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of L- threonine are 

applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of L- threonine is 

applied mutatis mutandis. 
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(61) Ferrous DL-Threonine 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is dried in a desiccator (reduced pressure, silica gel) for 4 hours 

and determined, it contains 58.0~67.0 % of DL-threonine (C4H9NO3) and 13.6~15.7 % of 

ferrous iron [Fe (Ⅱ)]. 

Physical and chemical properties: 

i. This product is pale yellow to light brown powder with a slight specific odor. 

ii. This product dissolves in dilute hydrochloric acid, and hardly dissolves in water, 

ethanol or acetone. 

Confirmation test: 

i. A solution of 0.1 g (0.05~0.14 g) of this product in 10 mL of dilute hydrochloric acid 

gives the qualitative reaction of ferrous salt.  

ii. 0.1 g (0.05~0.14 g) of this product is added with 5 ml of 1 mol/L hydrochloric acid 

test solution and boiled until aldehyde odor is eliminated. It is allowed to cool, added 

with ammonia test solution to make it alkaline, and filtered. Filter paper is immersed in 

the filtrate and then air-dried. When it is evenly sprayed with a solution of ninhydrin in 

water-saturated n-butanol (1→500) and heated at 100 °C for 10 minutes, it is purple. 

Purity test: 

i. Lead: 1.0 g (0.95~1.04 g) of this product is weighed and added with 20 mL of water 

and 5 mL of nitric acid (1→3) and gently boiled for 5 minutes. It is allowed to cool, 

transferred to a 50 mL volumetric flask and added with water to make 50 mL. 25 mL 

of this solution is measured using a volumetric pipette to prepare a sample solution. 

When this sample solution is tested for lead by the lead test method (dithizone 

method), the amount of lead shall be 20 mg/kg or less. 

ii. Arsenic: 0.40 g (0.395~0.404 g) of this product is weighed and dissolved with 2 mL of 

dilute hydrochloric acid and 3 mL of water to prepare a sample solution. When this 

sample solution is tested for arsenic by the method using device A, the color of the 

absorbing solution shall not be darker than the standard color (5 mg/kg or less). 

Loss on drying: 1.0 % or less (0.5 g, silica gel, reduced pressure, 4 hours) 

Assay: 

i. DL-threonine: This product is dried in a desiccator (reduced pressure, silica gel) for 4 

hours, approximately 0.3 g of it is weighed to the digits of 0.001 g, and the value is 

recorded. It is added with 50 mL of water and heated on a water bath for 

approximately 3 hours until the specific odor is eliminated. It is allowed to cool, added 

with 10 mL of formalin previously neutralized with 0.1 mol/L sodium hydroxide 
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solution using phenolphthalein test solution by a volumetric pipette, and titrated with 

0.1 mol/L sodium hydroxide solution (potentiometric titration). A blank test is 

performed in the same manner and corrections are made. 

0.1 mol/L sodium hydroxide solution 1 mL = 11.91 mg C4H9NO3 

ii. Ferrous iron: This product is dried in a desiccator (reduced pressure, silica gel) for 4 

hours, approximately 0.6 g of it is weighed to the digits of 0.001 g, and the value is 

recorded. It is dissolved with 10 mL of 0.5 mol/L sulfuric acid, and titrated with 0.1 

mol/L ceric ammonium sulfate solution (indicator: 3 drops of o-phenanthroline test 

solution). A blank test is performed in the same manner and corrections are made. 

0.1 mol/L ceric ammonium sulfate solution 1 mL = 5.585 mg Fe 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of ferrous DL- 

threonine are applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of ferrous DL- 

threonine is applied mutatis mutandis. 

 

(62) Nicotinic Acid 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined after dried at 105 °C for 1 hour, it contains 

99.0 % or more of nicotinic acid (C6H5NO2). 

Physical and chemical properties: 

i. This product is white to pale yellow white crystals or crystalline powder with no odor 

or a slight specific odor and with a slight sour taste. 

ii. This product is slightly hard to dissolve in water, hard to dissolve in ethanol, and 

extremely hard to dissolve in ether. 

iii. This product dissolves in 1 mol/L sodium hydroxide test solution or sodium carbonate 

test solution. 

iv. The pH of a solution (1→100) of this product is 3.0~4.0. 

Confirmation test: 
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 i. 5 mg (4.5~5.4 mg) of this product is mixed with 0.01 g (0.005~0.014 g) of 2,4-

dinitrochlorobenzene, melted by gentle heating for 5~6 seconds, allowed to cool, and 

added with 4 mL of potassium hydroxide-ethanol test solution. The resulting solution 

is dark red. 

ii. 2 mL of a solution of this product in water (1→1,000) is added with 1 mL of cyanogen 

bromide test solution and 1 mL of aniline solution (1→40). The resulting solution is 

yellow. 

iii. 0.02 g (0.015~0.024 g) of this product is dissolved with water to make 1 L. In the 

measurement of the absorption spectrum of this solution, the absorption maximum and 

minimum are at the wavelengths of 261~263 nm and 235~239 nm, respectively. When 

the absorbances at the absorption maximum and minimum are A1 and A2, respectively, 

A2/A1 is 0.35~0.39. 

Purity test: 

i. Melting point: The melting point of this product shall be 234~238 °C 

ii. Chloride: 0.5 g (0.45~0.54 g) of this product is weighed to prepare a sample solution 

by the chloride test method. A control solution is prepared using 0.30 mL of 0.01 

mol/L hydrochloric acid. When chloride is tested using these sample and control 

solutions, the opacity of the sample solution shall not be higher than that of the control 

solution (0.021 % or less). 

iii. Sulfate: 1.0 g (0.95~1.04 g) of this product is weighed, dissolved with 3 mL of dilute 

hydrochloric acid and water to make 50 mL. The resulting solution is used as a sample 

solution. 0.40 mL of 0.005 mol/L sulfuric acid is added with 3 mL of dilute 

hydrochloric acid and water to make 50 mL. This is used as a control solution. When 

sulfate is tested using these solutions, the opacity of the sample solution shall not be 

higher than that of the control solution (0.019 % or less). 

iv. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by Method No. 2 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 2.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). 

Loss on drying: 0.5 % or less (1 g, 105 °C, 1 hour) 

Ignition residue: 0.10 % or less (1 g) 

Assay: This product is dried at 105 °C for 1 hour, approximately 0.3 g of it is weighed to the 

digits of 0.001 g, and the value is recorded. It is dissolved with 50 mL of water and 

titrated with 0.1 mol/L sodium hydroxide solution (indicator: 5 drops of phenolphthalein 

test solution). 
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0.1 mol/L sodium hydroxide solution 1 mL = 12.31 mg C6H5NO2 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of nicotinic acid are 

applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of nicotinic acid is 

applied mutatis mutandis. 

 

(63) Nicotinamide 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is dried in a desiccator (reduced pressure, silica gel) for 4 hours 

and determined, it contains 98.5 % or more of nicotinamide (C6H6N2O). 

Physical and chemical properties: 

i. This product is white to pale yellow white crystals or crystalline powder with no odor 

or a slight specific odor and with a bitter taste. 

ii. This product is easy to dissolve in water, ethanol or glycerin, and hard to dissolve in 

ether. 

iii. The melting point of this product is 124~131 °C. 

Confirmation test: 

i. 5 mg (4.5~5.4 mg) of this product is mixed with 0.01 g (0.005~0.014 g) of 2,4-

dinitrochlorobenzene, melted by gentle heating for 5~6 seconds, allowed to cool, and 

added with 4 mL of potassium hydroxide-ethanol test solution. The resulting solution 

is red. 

ii. 1 mg (0.5~1.4 mg) of this product is dissolved with 100 mL of pH 7.0 phosphate 

buffer. 2 mL of this solution is added with 1 mL of cyanogen bromide test solution, 

heated at 80 °C for 7 minutes, rapidly cooled, added with 5 mL of 1 mol/L sodium 

hydroxide solution, and allowed to stand for 30 minutes. When the resulting solution is 

observed under ultraviolet light at a wavelength of 365 nm, it emits blue fluorescence. 

iii. When 0.02 g (0.015~0.024 g) of this product is added with 5 mL of 1 mol/L sodium 

hydroxide solution and carefully boiled, the produced gas changes moist red litmus 

paper to blue. 
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iv. 0.02 g (0.015~0.024 g) of this product is dissolved with water to make 1 L. In the 

measurement of the absorption spectrum of this solution, the absorption maximum and 

minimum are at the wavelengths of 261~263 nm and 243~247 nm, respectively. When 

the absorbances at the absorption maximum and minimum are A1 and A2, respectively, 

A2/A1 is 0.63~0.67. 

Purity test: 

i. pH: The pH of a solution of this product in water (1→10) shall be 5.0~7.5. 

ii. Chloride: 0.5 g (0.45~0.54 g) of this product is weighed to prepare a sample solution 

by the chloride test method. A control solution is prepared using 0.30 mL of 0.01 

mol/L hydrochloric acid. When chloride is tested using these sample and control 

solutions, the opacity of the sample solution shall not be higher than that of the control 

solution (0.021 % or less). 

iii. Sulfate: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample solution by 

the sulfate test method. A control solution is prepared using 0.40 mL of 0.005 mol/L 

sulfuric acid. When sulfate is tested using these sample and control solutions, the 

opacity of the sample solution shall not be higher than that of the control solution 

(0.019 % or less). 

iv. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by Method No. 1 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 3.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (30 mg/kg or less). 

v. Readily carbonizable substances: When 0.2 g (0.15~0.24 g) of this product is weighed 

and conducted readily carbonizable substances test, its color shall not be darker than 

that of the control solution A.  

Loss on drying: 0.5 % or less (1 g, reduced pressure, silica gel, 4 hours) 

Ignition residue: 0.80 % or less (1 g) 

Assay: This product is dried in a desiccator (reduced pressure, silica gel) for 4 hours, 

approximately 0.3 g of it is weighed to the digits of 0.001 g, and the value is recorded. It 

is added with 20 mL of glacial acetic acid for nonaqueous titration, and heated if 

necessary to dissolve, allowed to cool, added with 100 mL of benzene, and titrated with 

0.1 mol/L perchloric acid (indicator: 2 drops of methylrosanilinium chloride test 

solution).  In this case, the end of titration is the time when the color of the solution 

changes from purple through blue to blue-green. A blank test is performed in the same 

manner and corrections are made. 

0.1 mol/L perchloric acid 1 mL = 12.21 mg C6H6N2O 
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(b) Standard of storage method 

It shall be stored in an airtight container. 

B. Preparation (Part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of nicotinamide are 

applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of nicotinamide is 

applied mutatis mutandis. 

C. Preparation (Part 2) 
(a) Compositional standards 

This product is powder or particles of the mixture of the raw material for manufacturing 

of nicotinamide and excipient. 

Content: When this product is determined, it contains nicotinamide (C6H6N2O) 

corresponding to 90~110 % of the amount on the label. 

Confirmation test: 

i. According to the amount of this product on the label, the amount containing 5 mg of 

the raw material for manufacturing of nicotinamide is mixed with 0.01 g (0.005~0.014 

g) of 2,4-dinitrochlorobenzene, and the confirmation test i. of the raw material for 

manufacturing of nicotinamide is hereinafter applied mutatis mutandis. 

ii. According to the amount of this product on the label, the amount containing 1 mg of 

the raw material for manufacturing of nicotinamide is added with 100 mL of pH 7.0 

phosphate buffer, allowed to stand for 15 minutes with occasional shaking, and 

filtered. 2 mL of this solution is added with 1 mL of cyanogen bromide test solution 

and the confirmation test ii. of the raw material for manufacturing of nicotinamide is 

hereinafter applied mutatis mutandis. 

iii. According to the amount of this product on the label, the amount containing 0.02 g of 

the raw material for manufacturing of nicotinamide is added with 5 mL of 1 mol/L 

sodium hydroxide solution, and the confirmation test iii. of the raw material for 

manufacturing of nicotinamide is hereinafter applied mutatis mutandis. 

iv. According to the amount of this product on the label, the amount containing 0.02 g of 

the raw material for manufacturing of nicotinamide is weighed, added with 1 L of 

water, allowed to stand for 15 minutes with occasional shaking, and filtered. To the 

resulting solution, the confirmation test iv. of the raw material for manufacturing of 

nicotinamide is hereinafter applied. 
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Assay: This product is determined using the device for the nitrogen determination method 

(Semimicro-Kjeldahl Method). 

The amount of this product containing approximately 0.03 g of nicotinamide (C6H6N2O) 

is weighed to three significant digits and the value is recorded. It is placed in a Kjeldahl 

flask, washed with 50 mL of water, and added with 20 mL of sodium hydroxide solution 

(35→100). The flask is connected to a distillation device. 15 mL of boric acid solution 

(1→25) and 3 drops of bromcresol green-methyl red test solution are put in a receiver and 

then an appropriate amount of water is added in it. The bottom edge of the condenser is 

immersed in this solution. It is distilled through steam until the volume of distillate liquid 

reaches 80~100 mL. The bottom edge of the condenser is lifted from the surface of the 

solution and washed with a little water. The resulting mixed solution is titrated with 0.005 

mol/L sulfuric acid. In this case, the end of titration is the time when the color of the 

solution changes from green through light blue gray to light reddish violet gray. A blank test 

is performed in the same manner and corrections are made. 

0.005 mol/L sulfuric acid 1 mL = 1.221 mg C6H6N2O 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of nicotinamide is 

applied mutatis mutandis. 

 

(64) Calcium Lactate 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined after dried at 120 °C for 4 hours, it contains 

98.0 % or more of calcium lactate (C6H10CaO6). 

Physical and chemical properties: 

i. This product is white powder with no odor. 

ii. This product dissolves in water and hardly dissolves in ethyl alcohol. 

iii. This product is slightly weathered in air at room temperature and becomes anhydride 

at 120 °C. 

iv. The pH of a solution (1→20) of this product is 6~7. 

Confirmation test: A solution of this product in water (1→20) gives the qualitative reactions 

of calcium salt and lactate. 

Purity test: 

i. Clarity and color of solution: 1.0 g (0.95~1.04 g) of this product is added with 20 mL 

of water and dissolved by warming. The resulting solution shall be colorless and clear. 
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ii. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed and added with 2 mL of 

diluted acetic acid and approximately 35 mL of water, dissolved by warming, allowed 

to cool, and added with water to make 50 mL. This is used as a sample solution. A 

control solution is prepared using 2.0 mL of lead standard solution. When heavy metal 

is tested using these solutions, the color of the sample solution shall not be darker than 

that of the control solution (20 mg/kg and less). 

iii. Arsenic: 0.50 g (0.495~0.504 g) of this product is weighed and dissolved with 2 mL 

of water and 3 mL of hydrochloric acid to prepare a sample solution. When arsenic is 

tested using the sample solution by the method using device A, the color of the 

absorbing solution shall not be darker than the standard color (4 mg/kg or less). 

iv. Volatile fatty acid: When 0.5 g (0.45~0.54 g) of this product is weighed, added with 1 

mL of sulfuric acid, and warmed, the resulting solution shall not emit a fatty acid-like 

odor.  

Loss on drying: 25.0~30.0 % (2 g, 120 °C, 4 hours) 

Assay: This product is dried at 120 °C for 4 hours, approximately 1.0 g of it is weighed to 

the digits of 0.01 g, and the value is recorded. It is dissolved in 20 mL of dilute 

hydrochloric acid, transferred to a 100 mL volumetric flask, and added with water to the 

graduation line to make 100 mL. 10 mL of the resulting solution is measured using a 

volumetric pipette. It is added with 15 mL of potassium hydroxide (1→10), 3 mL of 

potassium cyanide solution (1→20), and 100 mL of water, allowed to stand for 

approximately 1 minute, added with approximately 0.1 g of NN indicator, and titrated 

with 0.05 mol/L ethylenediaminetetraacetic acid disodium solution within 30 seconds. In 

this case, the end of titration is the time when the red color of the solution completely 

disappears and turns to blue. A blank test is performed in the same manner and 

corrections are made. 

0.05 mol/L ethylenediaminetetraacetic acid disodium solution 1 mL 

= 10.91 mg C6H10CaO6 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation (Part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of calcium lactate are 

applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of calcium lactate 

is applied mutatis mutandis. 
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C. Preparation (Part 2) 
(a) Compositional standards 

This product is powder of the mixture of the raw material for manufacturing of calcium 

lactate and excipient. 

Content: When this product is determined, it contains calcium lactate (C6H10CaO6) 

corresponding to 90~110 % of the amount on the label. 

Confirmation test: According to the amount of this product on the label, the amount 

containing 1.0 g of the raw material for manufacturing of calcium lactate is weighed, 

added with 20 mL of water, shaken up well, and filtered. To the filtrate, the confirmation 

test for the raw material for manufacturing of calcium lactate is applied mutatis mutandis. 

Assay: The amount of this product containing approximately 1.0 g of calcium lactate 

(C6H10CaO6) is weighed and the value is recorded. It is added with 20 mL of dilute 

hydrochloric acid, shaken up well, and filtered. The residue on the filter paper is washed 

three times with 20 mL of water each time. The mixture of the filtrate and the washings 

are transferred to a 100 mL volumetric flask and added with water to the graduation line 

to make 100 mL. 10 mL of the solution is measured using a volumetric pipette, added 

with 15 mL of potassium hydroxide solution (1→10), 3 mL of potassium cyanide 

solution (1→20) and 100 mL of water, allowed to stand for approximately 1 minute, and 

added with approximately 0.1 g of NN indicator, and hereinafter the assay for the raw 

material for manufacturing of calcium lactate is applied mutatis mutandis. 

0.05 mol/L ethylenediaminetetraacetic acid disodium solution 1 mL 

= 10.91 mg C6H10CaO6 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of calcium lactate 

is applied mutatis mutandis. 

 

(65) P-Aminobenzoic acid 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined after dried at 105 °C for 2 hours, it contains 

98.5 % or more of p-aminobenzoic acid (C7H7NO2). 

Physical and chemical properties: 

i. This product is white to pale yellow crystals or crystalline powder with no odor. 

ii. This product is easy to dissolve in ethanol, easy to slightly dissolve in warm glycerin, 

slightly hard to dissolve in ether, and hard to dissolve in water or chloroform. 
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iii. This product is easy to dissolve in 1 mol/L sodium hydroxide test solution or sodium 

carbonate test solution and slightly hard to dissolve in dilute hydrochloric acid. 

iv. This product gradually turns to dark color by light or air. 

Confirmation test: 

i. 0.01 g (0.005~0.014 g) of this product is dissolved with 2 mL of dilute hydrochloric 

acid and 3 mL of water. The resulting solution gives the qualitative reaction of 

aromatic primary amine. 

ii. When 0.5 g (0.45~0.54 g) of this product is dissolved with 1 mL of 1 mol/L sodium 

hydroxide test solution and 1 mL of water and added with 0.5 mL of potassium iodide 

test solution, 0.5 mL of dilute hydrochloric acid and 0.5 mL of sodium hypochlorite 

test solution, brown precipitation is generated. 

Purity test: 

i. Melting point: The melting point of this product must be 186~189 °C 

ii. Chloride: 0.5 g (0.45~0.54 g) of this product is weighed, added with 30 mL of water 

and 10 mL of dilute nitric acid, dissolved by warming, and is added with water to 

make 50 mL. This is used as a sample solution. By the chloride test method, a control 

solution is prepared using 0.7 mL of 0.01 mol/L hydrochloric acid. When chloride is 

tested, the opacity of the sample solution shall not be higher than that of the control 

solution (0.05 % or less). 

iii. Sulfate: 0.20 g (0.195~0.204 g) of this product is weighed, added with 30 mL of 

water, dissolved by warming, allowed to cool, and is added with 1 mL of dilute 

hydrochloric acid and water to make 50 mL. This is used as a sample solution. A 

control solution is prepared using 1.0 mL of 0.005 mol/L sulfuric acid. When sulfate is 

tested, the opacity of the sample solution shall not be higher than that of the control 

solution (0.24 % or less). 

iv. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by Method No. 2 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 2.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). 

Loss on drying: 0.3 % or less (1 g, 105 °C, 2 hours) 

Ignition residue: 0.2 % or less (1 g) 

Assay: This product is dried at 105 °C for 2 hours, approximately 0.3 g of it is weighed to 

the digits of 0.001 g, and the value is recorded. It is dissolved with 5 mL of ethanol and 

60 mL of water and titrated with 0.1 mol/L sodium hydroxide solution (indicator: 2 drops 
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of phenolphthalein test solution). A blank test is performed in the same manner and 

corrections are made. 

0.1 mol/L sodium hydroxide solution 1 mL = 13.71 mg C7H7NO2 

(b) Standard of storage method 

It shall be stored in a lightproof airtight container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of p-aminobenzoic 

acid are applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of p-aminobenzoic 

acid is applied mutatis mutandis. 

 

(66) L-Valine 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined after dried at 105 °C for 3 hours, it contains 

98.0 % or more of L-valine (C5H11NO2). 

Physical and chemical properties: 

i. This product is grayish white to grayish yellow brown crystals or crystalline powder 

with a specific odor. 

ii. The pH of a solution or aqueous suspension of this product (1→30) is 5.0~7.0. 

Confirmation test: 

i. 5 mL of a solution of this product in water (1→5,000) is added with 1 mL of ninhydrin 

test solution and heated for 3 minutes. The resulting solution is blue-violet to purple. 

ii. When 0.3 g (0.25~0.34 g) of this product is added with 10 mL of water, dissolved by 

warming, added with 10 drops of dilute hydrochloric acid and 2 mL of sodium nitrite 

test solution, it bubbles and generates colorless gas. 

Purity test: 

i. Specific rotation: This product is dried at 105 °C for 3 hours, approximately 4 g it is 

weighed to the digits of 0.01 g, and the value is recorded. It is dissolved in 6 mol/L 

hydrochloric acid test solution to make 50 mL, and filtered with a membrane filter 

(0.45 µm). The rotation of this solution shall be [α]D
20 = +26.5 ~ +30.5°. 

ii. Ammonium salt: The purity test iii. of the raw material for manufacturing of 

aminoacetic acid is applied mutatis mutandis. In this case, “0.1 g” and “2 mL of 
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ammonium standard solution” shall be replaced by “0.02 g” and “3 mL of ammonium 

standard solution,” respectively (0.15 % or less). 

iii. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by Method No. 2 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 2.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). 

iv. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed into a decomposition flask, 

added with 10 mL of nitric acid and 5 mL of sulfuric acid, and gently heated. If the 

solution is still brown, it is allowed to cool, added with 1~2 mL of nitric acid and 

heated. This procedure is repeated until the solution becomes colorless to slightly 

yellow. It is allowed to cool, added with 0.5 mL of perchloric acid, and heated until 

white smoke emerges. It is allowed to cool, added with 15 mL of saturated ammonium 

oxalate solution and again heated until white smoke emerges. It is allowed to cool and 

added with water to make approximately 10 mL. This is used as a sample solution and 

arsenic is tested by the method using device A. The resulting color of the absorbing 

solution shall not be darker than the standard color (2 mg/kg or less). 

Loss on drying: 1.0 % or less (1 g, 105 °C, 3 hours) 

Ignition residue: 1.0 % or less (1 g) 

Assay: This product is dried at 105 °C for 3 hours, approximately 0.25 g of it is weighed to 

the digits of 0.001 g, and the value is recorded. It is dissolved in 3 mL of formic acid, 

added with 50 mL of glacial acetic acid for nonaqueous titration, and titrated with 0.1 

mol/L perchloric acid (indicator: 1 mL of α-naphtholbenzein test solution). In this case, 

the end of titration is the time when the color of the solution changes from orange-yellow 

through yellowish green to green. A blank test is performed in the same way and 

corrections are made. 

0.1 mol/L perchloric acid 1 mL = 11.72 mg C5H11NO2 

(b) Standard of storage method 

It shall be stored in a lightproof capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of L-valine are 

applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of L-valine is 

applied mutatis mutandis. 
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(67) Calcium D-Pantothenate 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is dried at 105 °C for 4 hours and determined, it contains 

5.7~6.0 % of nitrogen (N) and 8.2~8.6 % of calcium (Ca). 

Physical and chemical properties: 

i. This product is white powder with no odor and with a bitter taste. 

ii. This product is easy to dissolve in water, slightly hard to dissolve in glycerin, 

extremely hard to dissolve in ethanol, and hardly dissolves in ether and chloroform. 

iii. The pH of a solution of this product in water (1→20) is 7.0~9.0. 

iv. A solution of this product in water (1→20) has an optical rotation. 

v. This product is hygroscopic. 

Confirmation test: 

i. 0.05 g (0.045~0.054 g) of this product is dissolved with 5 mL of 1 mol/L sodium 

hydroxide test solution and filtered. When the filtrate is added with a drop of copper 

sulfate test solution, the resulting solution is dark blue. 

ii. 0.05 g (0.045~0.054 g) of this product is dissolved with 5 mL of 1 mol/L sodium 

hydroxide test solution, boiled for 1 minute, allowed to cool, added with hydrochloric 

acid (1→10) to make the solution pH 3 to 4, and added with 2 drops of ferric chloride 

test solution. The resulting solution is yellow. 

iii. A solution of this product in water (1→10) gives the qualitative reactions of calcium 

salt. 

Purity test: 

i. Specific rotation: This product is dried at 105 °C for 4 hours, approximately 1 g of it is 

weighed to the digits of 0.1 g, and the value is recorded. It is dissolved in water to 

make 20 mL. The rotation of this solution shall be [α]D
20 = +25.0 ~ +28.5°. 

ii. Clarity and color of solution: 1.0 g (0.95~1.04 g) of this product is dissolved with 20 

mL of water. The resulting solution shall be colorless and clear. 

iii. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by Method No. 1 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 2.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). 
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iv. Alkaloid: 0.05 g (0.045~0.054 g) of this product is dissolved with 5 mL of water, 1 

mL of dilute hydrochloric acid and 2 drops of Mayer's test solution, and allowed to 

stand for 1 minute. The resulting solution shall not produce opacity. 

Loss on drying: 5.0 % or less (1 g, 105 °C, 4 hours) 

Assay: 

i. Nitrogen: This product is dried at 105 °C for 4 hours, approximately 0.05 g of it is 

weighed to the digits of 0.01 mg, and the value is recorded. The test is performed by 

the nitrogen determination method (Semimicro-Kjeldahl Method). 

ii. Calcium: This product is dried at 105 °C for 4 hours, approximately 0.4 g of it is 

weighed to the digits of 0.001 g, and the value is recorded. It is added with 30 mL of 

water, dissolved by warming, allowed to cool, added with 25 mL of 0.05 mol/L 

ethylenediaminetetraacetic acid disodium solution using a volumetric pipette, added 

with 10 mL of pH 10.7 ammonia-ammonium chloride buffer and 0.04 g (0.035~0.044 

g) of eriochrome black T-sodium chloride indicator, and an excess amount of 

ethylenediaminetetraacetic acid disodium is titrated with 0.05 mol/L magnesium 

chloride solution. In this case, the end of titration is the time when the color of the 

solution changes from blue-violet to reddish violet. A blank test is performed in the 

same way. 

0.05 mol/L ethylenediaminetetraacetic acid disodium solution 1 mL = 2.004 mg Ca 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of calcium D-

pantothenate are applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of calcium D-

pantothenate is applied mutatis mutandis. 

 

(68) Calcium DL-Pantothenate 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is dried at 105 °C for 4 hours and determined, it contains 

5.7~6.0 % of nitrogen (N) and 8.2~8.6 % of calcium (Ca). 

Physical and chemical properties: 
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i. This product is white powder with no odor and with a bitter taste. 

ii. This product is easy to dissolve in water, slightly hard to dissolve in glycerin, 

extremely hard to dissolve in ethanol, and hardly dissolves in ether and chloroform. 

iii. The pH of a solution of this product in water (1→20) is 7.0~9.0. 

iv. A solution of this product in water (1→20) does not have an optical rotation. 

v. This product is hygroscopic. 

Confirmation test: The confirmation test of the raw material for manufacturing of calcium 

D-pantothenate is applied mutatis mutandis. 

Purity test: 

i. Clarity and color of solution: The purity test ii, of the raw material for manufacturing 

of calcium D-pantothenate is applied mutatis mutandis. 

ii. Heavy metal: The purity test iii, of the raw material for manufacturing of calcium D-

pantothenate is applied mutatis mutandis (20 mg/kg or less). 

Loss on drying: 5.0 % or less (1 g, 105 °C, 4 hours) 

Assay: The assay of the raw material for manufacturing of calcium D-pantothenate is 

applied mutatis mutandis. 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation (Part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of calcium DL-

pantothenate are applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of calcium DL-

pantothenate is applied mutatis mutandis. 

C. Preparation (Part 2) 
(a) Compositional standards 

This product is powder of the mixture of the raw material for manufacturing of calcium 

DL-pantothenate and excipient. 

Content: When this product is determined, it contains nitrogen (N) and calcium (Ca) 

corresponding to calcium DL-pantothenate (C18H32CaN2O5) corresponding to 90~110 % 

of the amount on the label. 

Confirmation test: 

i. According to the amount of this product on the label, the amount containing 0.05 g of 

the raw material for manufacturing of calcium DL-pantothenate is weighed and the 
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confirmation test i. for the raw material for manufacturing of calcium D-pantothenate 

is applied mutatis mutandis. 

ii. According to the amount of this product on the label, the amount containing 0.05 g of 

the raw material for manufacturing of calcium DL-pantothenate is weighed, added 

with 5 mL of sodium hydroxide test solution, shaken up well, and filtered. To the 

filtrate, the confirmation test ii. for the raw material for manufacturing of calcium D-

pantothenate is applied mutatis mutandis. 

iii. According to the amount of this product on the label, the amount containing 1.0 g of 

the raw material for manufacturing of calcium DL-pantothenate is weighed, added 

with water to make 10 mL, shaken up well, and filtered. To the filtrate, the 

confirmation test iii. for the raw material for manufacturing of calcium D-pantothenate 

is applied mutatis mutandis. 

Assay: 

i. Nitrogen: The amount of this product containing approximately 0.05 g of calcium DL-

pantothenate (C18H32CaN2O5) is weighed to three significant digits and the value is 

recorded. The determination of nitrogen for the raw material for manufacturing of 

calcium D-pantothenate is applied mutatis mutandis. 

ii. Calcium: The amount of this product containing approximately 0.4 g of calcium DL-

pantothenate (C18H32CaN2O5) is weighed to three significant digits and the value is 

recorded. It is added with 10 mL of water, warmed, shaken up well, and filtered. The 

residue on the filter paper is washed twice with 10 mL of water each time. To the 

mixture of the filtrate and the washings, the determination of calcium of the raw 

material for manufacturing of calcium D-pantothenate is applied mutatis mutandis. 

0.05 mol/L ethylenediaminetetraacetic acid disodium = 2.004 mg Ca 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of calcium DL-

pantothenate is applied mutatis mutandis. 

 

(69) d-Biotin 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined after dried at 105 °C for 4 hours, it contains 

98.0 % or more of d-biotin (C10H16N2O3S). 

Physical and chemical properties: 

i. This product is white to pale yellow powder with no odor. 
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ii. This product is hard to dissolve in water, extremely hard to dissolve in ethanol, and 

hardly dissolves in acetone, ether, and chloroform. 

iii. Melting point: 228~232 °C (degradation) 

Confirmation test: 

i. 5 mg (4.5~5.4 mg) of this product is added with 5 mL of dilute sodium hydroxide test 

solution and then added with 3 drops of potassium permanganate test solution. The 

resulting solution changes from reddish violet through blue to verdigris color. 

ii. 5 mL of a solution of this product in ethanol (1→10,000) is added with 1 mL of a 

solution of sulfuric acid in ethanol (2→100), then added with 1 mL of p-

dimethylaminocinnamaldehyde, and is allowed to stand for an hour. The resulting 

solution is orange-red. 

Purity test: 

i. Specific rotation: 0.5 g of this product is weighed to the digits of 0.001 g and the value 

is recorded. It is dissolved in dilute sodium hydroxide test solution to make 50 mL. 

The rotation of this solution measured at a layer length of 100 mm shall be [α]D
20 = 

 +90 ~ +94°. 

ii. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by Method No. 2 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 2.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). 

iii. Arsenic: 0.5 g (0.45~0.54 g) of this product is weighed and a sample solution is 

prepared by Method No. 3 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of absorbing solution shall not be darker than 

the standard color (4 mg/kg or less). 

Loss on drying: 0.5 % or less (0.5 g, 105 °C, 4 hours) 

Ignition residue: 0.1 % or less (0.5 g) 

Assay: This product is dried at 105 °C for 4 hours, approximately 0.4 g of it is weighed to 

the digits of 0.001 g, and the value is recorded. It is added with 10 mL of 

dimethylformamide and heated on a water bath to dissolve. It is cooled down to room 

temperature, added with 30 mL of absolute ethanol, shaken up well, and titrated with 0.1 

mol/L of sodium methoxide solution (indicator: 0.4 mL of thymol blue test solution). 

This time, the end of titration is the time when the color of the solution changes from 

yellow to verdigris color. A blank test is performed in the same manner and corrections 

are made. 

0.1 mol/L of sodium methoxide solution 1 mL = 24.43 mg C10H16N2O3S 
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(b) Standard of storage method 

It shall be stored in a lightproof airtight container. 

B. Preparation 
(a) Compositional standards 

This product is powder or particles of the mixture of the raw material for manufacturing 

of d-biotin and excipient. 

Content: When this product is determined, it contains d-biotin (C10H16N2O3S) 

corresponding to 90~120 % of the amount on the label. 

Conformation test: This product is powdered. According to the amount on the label, the 

amount of the product containing 4 mg of the raw material for manufacturing of d-biotin 

is weighed, added with 1 mL of dimethylformamide, shaken up, added with 20 mL of 

ethanol, warmed for 10 minutes, and filtered. 5 mL of the filtrate is added with 1 mL of 

absolute ethanol solution (2→100), then added with 1 mL of a solution of p-

dimethylaminocinnamaldehyde in absolute ethanol (2→1,000), and allowed to stand for 

an hour. The resulting solution is orange-red. 

Assay: This product is powdered to prepare a sample. Method No. 2 is used for a 

preparation diluted with dextrin or those added with organic acids including sorbic acid 

as a preservative, and Method No. 1 is used for others. 

Method No. 1: The amount of this product containing approximately 3 mg of d-biotin 

(C10H16N2O3S) is weighed to three significant digits and the value is recorded. It is 

placed in a flask and added with 30 mL of absolute ethanol. The flask is attached to a 

reflux condenser and heated in a bath for 45 minutes. Then, it is cooled down to room 

temperature and transferred to a 50 mL volumetric flask. The flask is washed with 10 

mL of absolute ethanol and the washings are transferred to the volumetric flask. 

Absolute ethanol is added to the graduation line to make 50 mL and the resulting 

solution is filtered. 20 mL of the first filtrate is removed and the next filtrate is used as 

a sample solution. Separately, approximately 6 mg of d-biotin for assay is weighed to 

the digits of 0.01 mg and the value is recorded. It is dissolved with absolute ethanol, 

transferred to a 100 mL volumetric flask and added with more absolute ethanol to the 

gradation line to make 100 mL. This is used as a standard solution. 2 mL each of the 

sample and standard solutions is measured using a volumetric pipette and placed in a 

20 mL volumetric flask, and added with 2 mL of a solution of sulfuric acid in absolute 

ethanol (2→100) and 2 mL of a solution of p-dimethylaminocinnamaldehyde in 

absolute ethanol (2→1,000) using a volumetric pipette. It is added with more absolute 

ethanol to the graduation line to make 20 mL, shaken up, and allowed to stand for 1 

hour. Separately, 2 mL of absolute ethanol is measured, and subjected to the same 
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procedure to prepare a control solution. The absorbances of AT and AS at the maximum 

wavelength around 530 nm are measured. 

Amount of d-biotin (C10H16N2O3S) (mg)  

= Amount of d-biotin for assay (mg) × 
AT

AS
 × 

1
2 

Method No. 2: The amount of this product containing approximately 1 mg of d-biotin 

(C10H16N2O3S) is weighed to three significant digits and the value is recorded. It is 

added with 30 mL of ammonia solution (8→40), added with 150 mL of sodium 

thiosulfate solution (2→1,000) within 30 seconds, allowed to stand for 30 minutes 

with occasional shaking. Then it is transferred to a 1 L volumetric flask, added with 

water to the graduation line to make 1 L, and filtered. 50 mL of the filtrate is measured 

using a volumetric pipette, adjusted with 0.1 mol/L hydrochloric acid test solution to 

make the solution pH 9.0, transferred to a 100 mL volumetric flask, and added with 

water to make 100 mL. This is used as a sample solution. Separately, approximately 10 

mg of d-biotin for assay is weighed to the digits of 0.1 mg and the value is recorded. It 

is dissolved with 1 mL of ammonia solution (8→40), transferred to a 100 mL 

volumetric flask, and added with water to the graduation line to make 100 mL. This is 

used as a standard stock solution. 1 mL of the standard stock solution is measured 

using a volumetric pipette, transferred to a 200 mL volumetric flask, and added with 

water to the graduation line to make 200 mL. This is used as a standard solution 

(prepared at time of use). The sample and standard solutions are tested by the 

microbioassay under the following conditions. 

Culture media: 

i. Agar medium for storing test strain 

Yeast extract: 20 g 

Glucose: 10 g 

Peptone: 5 g 

Polysorbate 80: 0.1 g 

Potassium dihydrogenphosphate: 2 g 

Agar: 10 g 

The materials mentioned above are weighed, added with water to make 1 L, and 

sterilized. The pH shall be 6.7. 

ii. Medium for enrichment of test strain 

Yeast extract: 20 g 

Glucose: 10 g 

Peptone, casein: 5 g 



Provisional Translation from Japanese Original 
 

251 
 

Polysorbate 80: 0.1 g 

Potassium dihydrogenphosphate: 2 g 

The materials mentioned above are weighed, added with water to make 1 L, and 

sterilized. The pH shall be 6.7. 

iii. Basal medium for determination 

Glucose: 40 g 

Sodium acetate: 20 g 

Casamino acid: 14 g 

L-cystine: 400 mg 

DL-tryptophan: 200 mg 

Uracil: 20 mg 

Guanine hydrochloride: 20 mg 

Adenine sulfate: 20 mg 

Thiamine hydrochloride: 0.8 mg 

Pyridoxine hydrochloride: 0.8 mg 

Nicotinic acid: 0.4 mg 

Calcium pantothenate: 0.4 mg 

Riboflavin: 0.4 mg 

p-aminobenzoate: 0.2 mg 

Dibasic potassium phosphate: 1 g 

Potassium dihydrogenphosphate: 1 g 

Magnesium sulfate: 400 mg 

Ferrous sulfate: 20 mg 

Manganese sulfate: 20 mg 

The materials mentioned above are weighed, added with water to make 500 mL and 

sterilized and the pH shall be 6.7 to 6.9. Separately, an agar solution (3→100) is prepared 

and sterilized. These solutions are mixed in equal amounts in heating, and stored in a 

water bath at 45 °C. 

Preparation of test strain and test strain culture: 

Lactobacillus plantarum ATCC 8014 is used as a test strain. 5 mL of agar medium for 

storing test strain is added in a test tube to prepare a slant medium. The test strain in the test 

tube is subcultured at about monthly intervals (37 °C, 18~24 hours) and stored at 4~8 °C. 

This stored test strain is added with 5 mL of sterile physiological saline to make the 

bacterial cells uniformly suspended. 0.5~1.0 mL of it is inoculated into 30 mL of a medium 

for enrichment of test strain and cultivated at 37 °C for 18~20 hours. After the cultivation, it 

is centrifuged to make the bacterial cells precipitated and the supernatant fluid is removed. 
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The precipitated bacterial cells are added with 30 mL of sterile physiological saline, shaken 

up, and centrifuged again. This procedure is performed once again and then the bacterial 

cells are uniformly suspended in 5 mL of sterile physiological saline. This is used as a test 

strain culture. 

Procedures: 

80 mL of the basal medium for determination is added with 4 mL of the test strain culture 

to mix them. The mixture is poured into a sterile plate (20 × 20 cm) preheated at 50 °C to 

prepare a uniform plate medium. Six sets of discs, provided that a set has 8 discs with a 

diameter of 6 mm, are prepared and each of them is called SL, SM, SH, UL, UM and UH. 5, 10 

and 20 µL of the standard solution are spotted on the discs SL, SM and SH, respectively, and 

5, 10 and 20 µL of the sample solution are spotted on the discs UL, UM and UH, respectively. 

One each of the discs of each set is placed on the plate medium at intervals of 3 cm or more. 

A total of 8 plate media are prepared in this way, and cultured at 37 °C for 16~20 hours. 

Calculation method: 

The diameters of the growth obtained from the discs of the plate culture, SL, SM, SH, UL, 

UM and UH are measured to 0.1 mm. Each of them is called y1, y2, y3, y4, y5 and y6. y1, y2, y3, 

y4, y5 and y6 of each plate medium are summed, and each of them is called Y1, Y2, Y3, Y4, 

Y5 and Y6. 

Amount of d-biotin (C10H16N2O3S) (mg)  
= Amount of reference standard of d-biotin (mg) × antilogM × 

1
10 

M = -0.4013 
 YA  YB  

YA = Y1 + Y2 + Y3 − Y4 − Y5 − Y6 

YB = − Y1 + Y3 − Y4 + Y6 

Where, VA, VB, VC and S2 are calculated using the following equation,  VA 
 S2 , 

VB
S2  and 

 VC
S2 , each of them shall be 4.05 or less. If the value is exceeded, the experiment shall 

be repeated under improved experimental conditions until the value is obtained. 

VA = 
(Y1 - 2Y2 + Y3 + Y4 - 2Y5 + Y6)2

96  

VB = (- Y  + Y3 + Y  - Y6)2

32  

VC = 
(Y1 - 2Y2 + Y3 - Y4 + 2Y5 - Y6)2

96  
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S2 = ST - SD
42  

ST = Σy2 - ( Σy )2

42  (Σy2: y1, y2, y3, y4, y5 and y6 each of each set is squared, and the 

obtained values are summed.) 

SD = ( YA )2

48  + ( YB )2

32 + VA+ VB + VC  

(b) Standard of storage method 

It shall be stored in a lightproof capped container. 

 

(70) Vitamin A Powder 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it is 200,000 vitamin A international unit or more 

per 1 gram and contains vitamin A (retinol) corresponding to 90~130 % of the unit on the 

label. 

Physical and chemical properties: 

i. This product is pale yellow to red-brown powder with no odor or a specific odor. 

ii. Degradation of this product is promoted by air or light. 

Confirmation test: 2 mL of isopropanol solution obtained in the section of Assay is 

measured and isopropanol is distilled away under reduced pressure. The residue is 

dissolved with 1 mL of chloroform, and added with 3 mL of antimony trichloride test 

solution. The resulting solution is blue within 30 seconds but the color disappears within 

30 seconds. 

Purity test: 

i. Rancidity: This product shall not emit an unpleasant odor. 

ii. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed. The residue obtained 

according to the ignition residue test method is added with 1 mL of hydrochloric acid 

and 0.2 mL of nitric acid, evaporated to dryness on a water bath, added with 1 mL of 

dilute hydrochloric acid and 15 mL of water, heated to dissolve, allowed to cool, added 

with a drop of phenolphthalein test solution, added with ammonia test solution by 

dropping until the solution becomes slightly red, added with 2 mL of diluted acetic 

acid, filtered as appropriate, and washed with 10 mL of water. The filtrate and the 

washings are put in a Nessler tube and added with water to make 50 mL. This is used 

as a sample solution. The sample solution is added with 2 drops of sodium sulfide test 
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solution and allowed to stand for 5 minutes. The color of this solution shall not be 

darker than that of a solution prepared in the procedure in which 5.0 mL of lead 

standard solution is added with 2 mL of diluted acetic acid and water to make 50 mL, 

added with 2 drops of sodium sulfide test solution and allowed to stand for 5 minutes 

(50 mg/kg or less). 

iii. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed into a decomposition flask, 

added with 20 mL of nitric acid, weakly heated until the content becomes fluid. It is 

allowed to cool, added with 5 mL of sulfuric acid, and heated until white smoke 

emerges. When the solution is still brown, it is allowed to cool and added with 5 mL of 

nitric acid and heated. This procedure is repeated until the solution is colorless to pale 

yellow. It is allowed to cool, added with 15 mL of saturated ammonium oxalate 

solution and heated until white smoke emerges. It is allowed to cool and added with 

water to make 25 mL. 5 mL of this solution is measured and used as a sample solution. 

When arsenic is tested using the sample solution by the method using device A, the 

color of the absorbing solution shall not be darker than the standard color. In this case, 

the standard color is prepared by way in which 4.0 mL of arsenic standard solution is 

measured into a decomposition flask, added with 20 mL of nitric acid, and hereinafter 

subjected to the same procedures for the sample solution (4 mg/kg or less). 

Loss on drying: 5.0 % or less (1 g, reduced pressure, silica gel, 4 hours) 

Assay: Approximately 0.1 g of this product is weighed to the digits of 0.001 g and the value 

is recorded. It is placed in a flask, added with 2 mL of water, warmed for a while with 

shaking, and tested by Method No. 2 of the vitamin A assay. 

(b) Standard of manufacturing method 

For manufacturing, the raw material for manufacturing of vitamin A oil, retinol acetate, 

or retinol palmitate is powdered or coated and granulated using appropriate base materials. 

(c) Standard of storage method 

It shall be stored in a lightproof capped container. 

B. Preparation (Part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of vitamin A powder 

are applied mutatis mutandis.  

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of vitamin A 

powder is applied mutatis mutandis. 

C. Preparation (Part 2) 
(a) Compositional standards 
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This product is powder or particles of mixture of the raw material for manufacturing of 

vitamin A powder and excipients. 

Content: When this product is determined, it contains vitamin A (retinol) corresponding to 

90~130 % of the amount on the label. 

Confirmation test: The confirmation test of the raw material for manufacturing of vitamin A 

powder is applied mutatis mutandis. 

Assay: The assay of the raw material for manufacturing of vitamin A powder is applied 

mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of vitamin A 

powder is applied mutatis mutandis. 

 

(71) Vitamin A Oil 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it is 30,000 vitamin A international unit or more 

per 1 gram and contains vitamin A (retinol) corresponding to 90~120 % of the unit on the 

label. 

Physical and chemical properties: 

i. This product is yellow to yellow-brown, clear or slightly opacified oil liquid with no 

odor or a slight specific odor. 

ii. Degradation of this product is promoted by air or light. 

Confirmation test: This product is dissolved in chloroform to prepare a solution containing 

30 vitamin A international unit per 1 mL according to the unit on the label. When 1 mL 

of this solution is measured, added with 3 mL of antimony trichloride test solution, the 

resulting solution is blue within 30 seconds but the color disappears within 30 seconds. 

Purity test: 

i. Ultraviolet absorption spectrum: This product shall be fit for the conditions which can 

be measured by Method No. 1 of the vitamin A assay. Or, the f value shall be 0.85 or 

more when it is measured by Method No. 2 of the vitamin A assay. 

ii. Acid: 1.2 g (1.15~1.24 g) of this product is weighed and added with 30 mL of a mixed 

solution of neutralized ethanol and ether (1:1), gently boiled for 10 minutes with a 

reflux condenser, allowed to cool, added with 5 drops of phenolphthalein test solution 

and 0.60 mL of 0.1 mol/L sodium hydroxide solution. The resulting solution shall be 

red. 
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iii. Rancid: When this product is warmed, it shall not emit an unpleasant rancid odor. 

Assay: Test is performed by Vitamin A quantification method. 

(b) Standard of manufacturing method 

It is manufactured from fatty oil from fresh livers or pyloric appendages of aquatic 

animals, or manufactured by the procedure in which the fatty oil, its concentrate, or fatty 

acid ester of vitamin A is added with cod liver oil or vegetable oil. 

(c) Standard of storage method 

This product shall be stored in a lightproof airtight container. The container shall be 

almost full of this product or the air in the container shall be replaced by N2. 

B. Preparation (Part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of vitamin A oil are 

applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of vitamin A oil is 

applied mutatis mutandis. 

C. Preparation (Part 2 Liquid) 
(a) Compositional standards 

This product is oil liquid or water-soluble liquid of the mixture of the raw material for 

manufacturing of vitamin A oil and hydrogenated oils, higher saturated fatty acids, fatty 

acids, vegetable oil or animal fats. 

Content: When this product is determined, it contains vitamin A (retinol) corresponding to 

90~130 % of the amount on the label. 

Confirmation test: The confirmation test of the raw material for manufacturing of vitamin A 

powder is applied mutatis mutandis. 

Assay: The assay of the raw material for manufacturing of vitamin A powder is applied 

mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of vitamin A oil is 

applied mutatis mutandis. 

D. Preparation (Part 3 Powder) 
(a) Compositional standards 

This product is powder or particles of mixture of the raw material for manufacturing of 

vitamin A oil and fillers. 

Content: When this product is determined, it contains vitamin A (retinol) corresponding to 

90~130 % of the amount on the label. 
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Confirmation test: The confirmation test of the raw material for manufacturing of vitamin A 

powder is applied mutatis mutandis. 

Assay: The assay of the raw material for manufacturing of vitamin A powder is applied 

mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of vitamin A 

powder is applied mutatis mutandis. 

 

(72) Vitamin D Powder  

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it is 100,000 vitamin D international unit or more 

per 1 gram and contains cholecalciferol (C27H44O) or ergocalciferol (C28H44O) 

corresponding to 90~130 % of the unit on the label. 

Physical and chemical properties: 

i. This product is grayish white to red-brown powder with little odor. 

ii. Degradation of this product is promoted by air or light. 

Confirmation test: 

i. When 10 µL of the sample solution for thin-layer chromatography obtained by the 

vitamin D assay is measured, spotted in parallel with solutions containing vitamin D 

and previtamin D on the same thin-layer plate, developed, and irradiated with 

ultraviolet light (dominant wavelength: 254 nm), the spots of vitamin D and 

previtamin D are dark purple and their Rf values are equal. 

ii. Peak retention times of vitamin D with low retention time and isopiro vitamin D and 

stigmasterol acetate, which are with high retention times, are determined from the 

chromatograms from gas chromatography of the sample and standard solutions 

obtained by the vitamin D assay. Their relative retentions to that of stigmasterol 

acetate are equal. 

Purity test: 

i. Rancid: This product shall not emit an unpleasant odor. 

ii. Heavy metal: The purity test ii. for the raw material for manufacturing vitamin A 

powder is applied mutatis mutandis (50 mg/kg or less). 

iii. Arsenic: The purity test iii. for the raw material for manufacturing vitamin A powder 

is applied mutatis mutandis (4 mg/kg or less). 

Loss on drying: 7.0 % or less (1 g, reduced pressure, silica gel, 4 hours) 
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Assay: Test is performed by Vitamin D quantification method. 

(b) Standard of manufacturing method 

For manufacturing, the raw material for manufacturing of cholecalciferol, the raw 

material for manufacturing of ergocalciferol or solutions of them in edible vegetable oil, or 

vitamin D3 oil is powdered, or coated and granulated using appropriate base materials. 

(c) Standard of storage method 

It shall be stored in a lightproof capped container. 

B. Preparation (Part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of vitamin D powder 

are applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of vitamin D 

powder is applied mutatis mutandis. 

C. Preparation (Part 2) 
(a) Compositional standards 

This product is powder or particles of mixture of the raw material for manufacturing of 

vitamin D powder and fillers. 

Content: When this product is determined, it contains cholecalciferol (C27H44O) or  

ergocalciferol (C28H44O) corresponding to 90~130 % of the amount on the label. 

Confirmation test: The confirmation test of the raw material for manufacturing of vitamin D 

powder is applied mutatis mutandis. 

Assay: Test is performed by Vitamin D quantification method. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of vitamin D 

powder is applied mutatis mutandis. 

 

(73) Vitamin D3 Oil 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it is 200,000 vitamin D international unit or more 

per 1 gram and contains cholecalciferol (C27H44O) corresponding to 90~130 % of the unit 

on the label. 

Physical and chemical properties: 
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i. This product is pale yellow to red-brown, clear or slightly opacified viscous oil liquid 

or waxy blocks with no odor or a slight specific odor. 

ii. Degradation of this product is promoted by air or light. 

Confirmation test: The confirmation test of the raw material for manufacturing of vitamin D 

powder is applied mutatis mutandis. 

Purity test: 

i. Acid: The purity test ii. for the raw material for manufacturing vitamin A oil is applied 

mutatis mutandis. 

ii. Rancidity: When this product is warmed, it shall not emit an unpleasant rancid odor. 

Assay: Test is performed by Vitamin D quantification method. 

(b) Standard of manufacturing method 

For manufacturing, vitamin D3 is added with edible vegetable oil. 

(c) Standard of storage method 

This product shall be stored in a lightproof airtight container. The container shall be 

almost full of this product or the air in the container shall be replaced by N2. 

B. Preparation (Part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of vitamin D3 oil are 

applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of vitamin D3 oil is 

applied mutatis mutandis. 

C. Preparation (Part 2 Liquid) 
(a) Compositional standards 

This product is oil liquid or water-soluble liquid of the mixture of the raw material for 

manufacturing of vitamin D3 oil and hydrogenated oils, higher saturated fatty acids, fatty 

acids, vegetable oil or animal fats. 

Content: When this product is determined, it contains cholecalciferol (C27H44O) 

corresponding to 90~130 % of the amount on the label. 

Confirmation test: The confirmation test of the raw material for manufacturing of vitamin D 

powder is applied mutatis mutandis. 

Assay: Test is performed by Vitamin D quantification method. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of vitamin D3 oil is 

applied mutatis mutandis. 

D. Preparation (Part 3 Powder) 
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(a) Compositional standards 

This product is powder or particles of mixture of the raw material for manufacturing of 

vitamin D3 oil and excipients. 

Content: When this product is determined, it contains cholecalciferol (C27H44O) 

corresponding to 90~130 % of the amount on the label. 

Confirmation test: The confirmation test of the raw material for manufacturing of vitamin D 

powder is applied mutatis mutandis. 

Assay: Test is performed by Vitamin D quantification method. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of vitamin D 

powder is applied mutatis mutandis. 

 

(74) Vitamin E Powder 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it contains 100 mg or more of dl-α-tocopheryl 

acetate per 1 gram and contains dl-α-tocopheryl acetate (C31H52O3) corresponding to 

95~120 % of the unit on the label. 

Physical and chemical properties: 

i. This product is yellowish white to brown powder with little odor. 

ii. Degradation of this product is promoted by air or light. 

Confirmation test: 10 mL of the sample solution obtained by the assay method is measured, 

added with 2 mL of nitric acid and heated at 75 °C for 15 minutes. The resulting solution 

is red to orange. 

Purity test: 

i. Rancid: This product shall not emit an unpleasant odor. 

ii. Heavy metal: 

Method No. 1: The purity test ii. for the raw material for manufacturing of vitamin A 

powder is applied mutatis mutandis. However, the residue on ignition of this product 

is added with 1 mL of hydrochloric acid and 0.2 mL of nitric acid, evaporated to 

dryness on a water bath. Then it is added with 1 mL of dilute hydrochloric acid and 15 

mL of water, dissolved by heating. If there are insoluble matters, Method No. 2 shall 

be applied (50 mg/kg or less). 

Method No. 2: 1.0 g (0.95~1.04 g) of this product is weighed into a platinum pot with 

a loose lid and weakly heated to be carbonized. It is allowed to cool, added with 2 mL 



Provisional Translation from Japanese Original 
 

261 
 

of nitric acid and 5 drops of sulfuric acid, carefully heated until white smoke emerges, 

and ignited at 500~600 °C to be converted into ashes. After cooling, the residue is 

moisturized with water, added with 6 mL of hydrofluoric acid and 3 drops of sulfuric 

acid, evaporated to dryness, and ignited for 5 minutes. It is allowed to cool, added 

with 2 mL of hydrochloric acid, evaporated to dryness on a water bath, moisturized 

with 3 drops of hydrochloric acid, added with 10 mL of boiling water, and heated for 2 

minutes to dissolve. It is allowed to cool, added with a drop of phenolphthalein test 

solution, added with ammonia test solution by dropping until the solution becomes 

slightly red, added with 2 mL of diluted acetic acid, filtered as appropriate, and 

washed with 10 mL of water. The filtrate and the washings are transferred to a Nessler 

tube and added with water to make 50 mL. This is used as a sample solution. When 

this sample solution is added with 2 drops of sodium sulfide test solution, and allowed 

to stand for 5 minutes, the color of the solution shall not be darker than that of the 

solution prepared by the following procedure: 2 mL of nitric acid, 8 drops of sulfuric 

acid, 2 mL of hydrochloric acid, 6 mL of hydrofluoric acid, and 2 mL of diluted acetic 

acid are evaporated on a water bath, and then evaporated to dryness on a sand bath. 

Then, the residue is moisturized with 3 drops of hydrochloric acid, added with 10 mL 

of boiling water, and hereinafter subjected to the preparation method of the sample 

solution, added with 5.0 mL of lead standard solution and water to make 50 mL, added 

with 2 drops of sodium sulfide test solution and allowed to stand for 5 minutes (50 

mg/kg or less). 

iii. Arsenic: The purity test iii. for the raw material for manufacturing of vitamin A 

powder is applied mutatis mutandis (4 mg/kg or less). 

Loss on drying: 7.0 % or less (1 g, reduced pressure, silica gel, 4 hours) 

Assay: The amount of this product containing approximately 0.02 g of dl-α-tocopheryl 

acetate is weighed to three significant digits and the value is recorded. It is saponified by 

the vitamin A assay, extracted, and dehydrated. The ether extract is evaporated with 

shaking in water at 45 °C using an aspirator. The residue is dissolved in ethanol within 30 

seconds, transferred to a 100 mL volumetric flask, and added with ethanol to the 

graduation line to make 100 mL. 5 mL of this solution is measured using a volumetric 

pipette, transferred to a 50 mL volumetric flask, and added with ethanol to the graduation 

line to make 50 mL. This is used as a sample solution. Separately, approximately 0.02 g 

of dl-α-tocopheryl acetate for assay is weighed to the digits of 0.1 mg, the value is 

recorded, and it is subjected to the preparation procedure of the sample solution to 

prepare a standard solution. 10 mL each of the sample and standard solutions is measured 

using a volumetric pipette, transferred to a 25 mL volumetric flask, added with 1 mL of 
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dilute ferric chloride test solution and 1 mL of α-α'-dipyridyl test solution, and added with 

ethanol to the graduation line to make 25 mL. Separately, 10 mL of ethanol is measured 

using a volumetric pipette, and subjected to the same procedures. The resulting solution is 

used as a control solution, and the absorbance of AT and AS at a wavelength 520 nm is 

measured. 

Amount of dl-α-tocopheryl acetate (C31H52O3) (mg)  

= Amount of dl-α-tocopheryl acetate for assay (mg) × 
AT
AS

 

(b) Standard of manufacturing method 

For manufacturing, the raw material for manufacturing of dl-α-tocopheryl acetate is 

powdered or coated and granulated using appropriate base materials. 

(c) Standard of storage method 

It shall be stored in a lightproof capped container. 

B. Preparation (Part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of vitamin E powder 

are applied mutatis mutandis.  

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of vitamin E 

powder is applied mutatis mutandis. 

C. Preparation (Part 2) 
(a) Compositional standards 

This product is powder or particles of mixture of the raw material for manufacturing of 

vitamin E powder and fillers. 

Content: When this product is determined, it contains dl-α-tocopheryl acetate (C31H52O3) 

corresponding to 90~120 % of the amount on the label. 

Confirmation test: The confirmation test of the raw material for manufacturing of vitamin E 

powder is applied mutatis mutandis. 

Assay: The assay of the raw material for manufacturing of vitamin E powder is applied 

mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of vitamin E 

powder is applied mutatis mutandis. 
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(75) 25-Hydroxycholecalciferol 

In preparation 

 

(76) Ferrous fumarate 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it contains 96.5 % or more of ferrous fumarate 

(C4H2FeO4). 

Physical and chemical properties: 

i. This product is red-yellow or red-brown powder with no odor. 

ii. This product is hard to dissolve in water and hardly dissolves in ethanol. 

iii. This product is decomposed by hydrochloric acid to deposit fumaric acid. 

Confirmation test: 

i. 0.5 g (0.45~0.54 g) of this product is added with 100 mL of 0.1 mol/L hydrochloric 

acid test solution, dissolved by warming, and filtered. The filtrate gives the qualitative 

reaction i. of ferrous salt. 

ii. 2.0 g (1.95~2.04 g) of this product is added with 25 mL of dilute hydrochloric acid, 

warmed on a water bath for 15 minutes, allowed to stand, and filtered. The residue is 

washed several times using hydrochloric acid (1→100), and dried at 100 °C for 30 

minutes. 0.05 g (0.045~0.054 g) of it is weighed, added with 3 mg (2.5~3.4 mg) and 1 

mL of sulfuric acid, shaken up, and heated at 120~130 °C for 5 minutes. It is allowed 

to cool, added with water to make 5 ml, gradually added with sodium hydroxide 

solution (2→5) by dropping while cooling to make it alkaline, and added with water to 

make 10 mL. When this solution is irradiated with ultraviolet light (365 nm), it emits 

green fluorescence. 

Purity test: 

i. Lead: When 1.0 g (0.95~1.04 g) of this product is weighed and subjected to the lead 

test method (Method No. 1 of atomic absorption spectrophotometry) its amount shall 

be 10 mg/kg or less. 

ii. Arsenic: 0.40 g (0.395~0.404 g) of this product is weighed, added with 15 mL of 

dilute sulfuric acid, gently heated. When the sample solution is tested for arsenic by 

the method using device A, the color of the absorbing solution shall not be darker than 

the standard color (5 mg/kg or less) 

Loss on drying: Less than 1.0 % (1 g, 105 °C, 2 hours) 
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Assay: 0.5 g of this product is weighed to the digits of 0.001 g and the value is recorded. It 

is placed in a 300 mL stoppered flask, added with 25 mL of hydrochloric acid (2→5), 

boiled, added with a solution of 5.6 g (5.55~5.64 g) of stannous chloride in 50 mL of 

hydrochloric acid (3→10) by dropping until the color of yellow disappears, and added 

with 2 more drops. The resulting solution is quenched down to room temperature, added 

with 10 mL of mercuric chloride solution (1→20), allowed to stand for 5 minutes, added 

with 200 mL of water, 25 mL of sulfuric acid (1→2) and 4 mL of phosphoric acid, and 

titrated with 0.1 mol/L ceric ammonium sulfate solution (indicator: 2 drops of o-

phenanthroline test solution). 

0.1 mol/L ceric ammonium sulfate solution 1 mL = 16.99 mg C4H2FeO4 

(b) Standard of storage method 

It shall be stored in a lightproof capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of ferrous fumarate 

are applied mutatis mutandis. 
(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of ferrous fumarate 

is applied mutatis mutandis. 

 

(77) Peptide zinc 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it contains 5.5~8.5 % of nitrogen (N) and 

10.0~13.0 % of zinc (Zn) at dry-matter conversion. 

Physical and chemical properties: 

i. This product is pale yellow to brown powder with a specific odor. 

ii. This product hardly dissolves in water or ethanol. 

Confirmation test: 

i. 0.5 g (0.45~0.54 g) of this product is weighed, added with 25 mL of 0.5 mol/L 

hydrochloric acid test solution, and warmed in a water bath at 60 °C for 3 minutes 

while gently shaking. It is allowed to cool, added with 25 mL of 0.5 mol/L 

hydrochloric acid test solution and shaken up. 10 mL of this solution is measured, 

added with 10 mL of trichloroacetic acid solution (1→10), shaken up, and allowed to 

stand for 10 minutes. This solution is filtered using filter paper and the filtrate is used 
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as a sample solution. 1 mL of the sample solution is measured, added with 1 mL of 

pyridine, 1 mL of ascorbic acid solution (1→2,000), 1 mL of ninhydrin solution 

(1→100), and heated on a water bath for 2 minutes. The resulting solution is blue-

violet. 

ii. 1 mL of the sample solution obtained in i. is measured and added with 1~2 drops of 

pyridine and 1 mL of potassium thiocyanate test solution. White precipitation is 

formed in the resulting solution. 

iii. When the infrared absorption spectrum of this product is measured using the 

potassium bromide disk method of the infrared absorption spectroscopy, absorptions 

are observed at around wavelengths around 3,300~3,600 cm−1 and 1,640~1,660 cm−1. 

Purity test: 

i. Lead: 1.0 g (0.95~1.04 g) of this product is weighed, added with 3 mL of nitric acid 

and 5 mL of perchloric acid, evaporated to dryness, allowed to cool, added with 5 mL 

of dilute hydrochloric acid, and warmed on a water bath to dissolve. It is allowed to 

cool, added with 5 mL of water, mixed, and filtered using filter paper. The residue is 

washed with 5 mL of water. The filtrate and the washings are mixed, transferred to a 

25 mL volumetric flask, and added with water to the graduation line to make 25 mL. 

This is used as a sample solution. Separately, 4 mL of lead standard solution is 

measured using a volumetric pipette, transferred to a 50 mL volumetric flask, and 

added with water to the graduation line to make 50 mL. 10 mL of this solution is 

measured using a volumetric pipette, transferred to a 25 mL volumetric flask, and 

added with 5 mL of dilute hydrochloric acid and water to the graduation line to make 

25 mL. This is used as a standard solution. When the sample and standard solutions are 

measured by the atomic absorption spectrophotometry (flame type) under the 

following conditions, the absorbance of the sample solution shall be lower than that of 

the standard solution (20 mg/kg or less). 

Gas to be used: Flammable gas, acetylene 

             Combustion-supporting gas, air 

Lamp: Lead hollow cathode lamp 

Wavelength: 217.0 nm 

ii. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed and the sample solution is 

prepared by method No. 3 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of the absorbing solution shall not be darker 

than the standard color (2 mg/kg or less) 

Loss on drying: Less than 12.0 % (0.5 g, 110 °C, 1 hours) 
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Rate of hydrolysis: Approximately 1 g of this product is weighed to the digits of 0.01 g and 

the value is recorded. It is added with 30 mL of 0.5 mol/L hydrochloric acid test solution, 

warmed in a water bath at 60 °C for 30 minutes with occasional shaking. It is allowed to 

cool, and transferred to a 50 mL volumetric flask, added with 10 mL of trichloroacetic 

acid solution (1→10), vigorously shaken up, added with 0.5 mol/L hydrochloric acid test 

solution to the graduation line to make 50 mL. Approximately 20 mL of this solution is 

measured, centrifuged for 10 minutes at 3,000 rpm. 5 mL of the supernatant fluid 

obtained is measured using a volumetric pipette, transferred to a 25 mL volumetric flask, 

and added with water to the graduation line to make 25 mL. 4 mL of this solution is 

measured using a volumetric pipette, transferred to a Kjeldahl flask, added with 10 mL of 

sulfuric acid along the sulfuric acid of the flask. The test is hereinafter performed by the 

nitrogen determination method (Semimicro-Kjeldahl Method). Based on the rate of 

hydrolysis obtained here (A%), and total nitrogen (B%) obtained in the section of Assay, 

the rate of hydrolysis determined by the following equation shall be 30 % or more. 

Rate of hydrolysis (%) = A
B  × 100 

Assay: 

i. Total nitrogen: Approximately 0.03 g of this product is weighed to the digits of 0.1 mg 

and the value is recorded. It is placed in a Kjeldahl flask and the test is hereinafter 

performed by the nitrogen determination method (Semimicro-Kjeldahl Method). 

0.005 mol/L sulfuric acid 1 mL = 0.1401 mg N 

ii. Zinc: Approximately 0.2 g of this product is measured to the digits of 0.001 g and the 

value is recorded. It is placed in a Kjeldahl flask, added with 5 mL of nitric acid and 

10 mL of perchloric acid and heated until the residue reaches approximately 2 mL. It is 

allowed to cool, added with 2 mL of hydrochloric acid and heated on a water bath to 

dissolve. It is allowed to cool, transferred to a 100 mL volumetric flask, and added 

with more water to the graduation line to make 100 mL. This solution is filtered using 

filter paper. 10 mL of the first filtrate is discarded, 10 mL of the next filtrate is 

measured using a volumetric pipette, transferred to a 100 mL volumetric flask, and 

added with water to make 100 mL. Then, 5 mL of this solution is measured using a 

volumetric pipette, transferred to a 100 mL volumetric flask and added with water to 

the graduation line to make 100 mL. This is used as a sample solution. Separately, 5 

mL of nitric acid and 10 mL of perchloric acid are placed in a Kjeldahl flask and 

heated until the residue reaches approximately 2 mL. It is allowed to cool, added with 

2 mL of hydrochloric acid, transferred to a 100 mL volumetric flask, and added with 

water to the graduation line to make 100 mL. 10 mL of this solution is measured using 
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a volumetric pipette, transferred to a 100 mL volumetric flask, and added with water to 

the graduation line to make 100 mL. This is used as a blank test stock solution. 5 mL 

of this solution is measured using a volumetric pipette, transferred to a 100 mL 

volumetric flask, and added with water to the graduation line to make 100 mL. This is 

used as a blank test solution. Separately, 5, 10, 15 and 20 mL each of zinc standard 

solutions is measured using a volumetric pipette, transferred to a 100 mL volumetric 

flask, 5 mL of the blank test stock solution is added using a volumetric pipette, and 

added with water to the graduation line to make 100 mL. The resulting solutions are 

called the standard solution 1, 2, 3 and 4, respectively. The sample solution, the 

standard solutions 1, 2, 3 and 4, and the blank test solution are determined by the 

atomic absorption spectrophotometry (flame type) under the following conditions. A 

calibration curve is prepared from the absorbances of the standard solution 1, 2, 3 and 

4, and the blank test solution and the content of zinc in the sample is calculated. 

Gas to be used: Flammable gas, acetylene 

             Combustion-supporting gas, air 

Lamp: Zinc hollow cathode lamp 

Wavelength: 213.9 nm 

Content of zinc (%) 

Concentration of zine in the sample solution obtained 

 = 
from the calibration curve (µg/mL) 
collected amount of the sample (mg)  × 2,000 

(b) Standard of storage method 

It shall be stored in capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of peptide zinc are 

applied mutatis mutandis. 
(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of peptide zinc is 

applied mutatis mutandis. 

 

(78) Peptide iron 

A. Raw material for manufacturing 
(a) Compositional standards 
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Content: When this product is determined, it contains 7.0~10.5 % of nitrogen (N) and 

10.0~13.0 % of iron (Fe) at dry-matter conversion. 

Physical and chemical properties: 

i. This product is brown to greenish brown powder or particles with a specific odor. 

ii. This product hardly dissolves in water and ethanol. 

Confirmation test: 

i. This product is powdered as appropriate. 0.05 g (0.045~0.054 g) of this product is 

weighed, added with 25 mL of 0.5 mol/L hydrochloric acid test solution, warmed in a 

water bath at 60 °C for 3 minutes while gently shaking. It is allowed to cool, added 

with 25 mL of 0.5 mol/L hydrochloric acid test solution, and shaken up. 10 mL of this 

solution is measured, added with 10 mL of trichloroacetic acid solution (1→10), 

shaken up, and allowed to stand for 10 minutes. This solution is filtered by filer paper 

and the filtrate is used as a sample solution. 1 mL of the sample solution is measured, 

added with 1 mL of pyridine, 1 mL of ascorbic acid solution (1→2,000) and 1 mL of 

ninhydrin solution (1→100), and heated on a water bath for 2 minutes. The resulting 

solution is blue-violet. 

ii. 1 mL of the sample solution obtained in i. is measured, added with 1 mL of 

hydroxylamine hydrochloride solution (1→50), allowed to stand for 10 minutes, 

dissolved with 2 mL of a solution prepared by the way in which 0.25 g of o-

phenanthroline is dissolved with pH 5.0 acetic acid-sodium acetate buffer to make 100 

mL. The resulting solution is red to red-orange. 

Purity test: 

i. Lead: 1.0 g (0.95~1.04 g) of this product is weighed. When lead is tested by the lead 

test method (Method No. 1 of the atomic absorption spectrophotometry), the amount 

of lead shall be 10 mg/kg or less. 

ii. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed and the sample solution is 

prepared by method No. 3 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of the absorbing solution shall not be darker 

than the standard color (2 mg/kg or less) 

Loss on drying: Less than 13.0 % (0.5 g, 110 °C, 8 hours) 

Rate of hydrolysis: This product is powdered as appropriate. Approximately 1 g of this 

product is weighed to the digits of 0.01 g and the value is recorded. It is added with 30 

mL of 0.5 mol/L hydrochloric acid and warmed in a water bath at 60 °C for 30 minutes 

while gently shaking. It is allowed to cool, transferred to a 50 mL volumetric flask, added 

with 10 mL of trichloroacetic acid solution (1→10), vigorously shaken up, and added 

with 0.5 mol/L hydrochloric acid to the graduation line to make 50 mL. Approximately 
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20 mL of this solution is measured, and centrifuged for 5 minutes at 4,000 rpm. 5 mL of 

the supernatant fluid obtained is measured using a volumetric pipette, transferred to a 25 

mL volumetric flask and added with water to the graduation line to make 25 mL. 4 mL of 

this solution is measured using a volumetric pipette, transferred to a Kjeldahl flask, and 

added with 7 mL of sulfuric acid along the inner wall of the flask. The test is hereinafter 

performed by the nitrogen determination method. Based on the rate of hydrolysis of the 

dry-matter obtained here (A%), and total nitrogen (B%) obtain in the section of Assay, 

the rate of hydrolysis determined by the following equation shall be 30 % or more. 

Rate of hydrolysis (%) = A
B  × 100 

Assay: 

i. Total nitrogen: This product is powdered as appropriate. Approximately 0.03 g of this 

product is weighed to the digits of 0.1 mg and the value is recorded. It is placed in a 

Kjeldahl flask. The test is hereinafter performed by the nitrogen determination method. 

0.005 mol/L sulfuric acid 1 mL = 0.1401 mg N 

ii. Iron: This product is powdered as appropriate. Approximately 0.2 g of this product is 

weighed to the digits of 0.001 g and the value is recorded. It is placed in a Kjeldahl 

flask, added with 3 mL of nitric acid and 5 mL of perchloric acid, and heated until the 

residual liquid reaches approximately 1 mL (about 2 hours). After cooling, the residual 

liquid is added with 2 mL of hydrochloric acid and heated on a water bath to dissolve. 

It is allowed to cool, transferred to a 100 mL volumetric flask and added with water to 

the graduation line to make 100 mL. This solution is filtered by filter paper. 10 mL of 

the first filtrate is discarded, 10 mL of the next filtrate is measured using a volumetric 

pipette, transferred to a 100 mL volumetric flask, and added with water to make 100 

mL. Then, 5 mL of this solution is measured using a volumetric pipette, transferred to 

a 100 mL volumetric flask and added with water to the graduation line to make 100 

mL. This is used as a sample solution. Separately, 3 mL of nitric acid and 5 mL of 

perchloric acid are placed in a Kjeldahl flask and heated until the residue reaches 

approximately 1 mL. It is allowed to cool, added with 2 mL of hydrochloric acid, 

transferred to a 100 mL volumetric flask, and added with water to the graduation line 

to make 100 mL. 10 mL of this solution is measured using a volumetric pipette, 

transferred to a 100 mL volumetric flask, and added with water to the graduation line 

to make 100 mL. This is used as a blank test stock solution. 5 mL of this solution is 

measured using a volumetric pipette, transferred to a 100 mL volumetric flask, and 

added with water to the graduation line to make 100 mL. This is used as a blank test 

solution. Separately, 5, 10, 15 and 20 mL each of iron standard solutions is measured 
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using a volumetric pipette, transferred to a 100 mL volumetric flask, 5 mL of the blank 

test stock solution is added using a volumetric pipette, and added with water to the 

graduation line to make 100 mL. The resulting solutions are called the standard 

solution 1, 2, 3 and 4, respectively. The sample solution, the standard solutions 1, 2, 3 

and 4, and the blank test solution are determined by the atomic absorption 

spectrophotometry (flame type) under the following conditions. A calibration curve is 

prepared from the absorbances of the standard solution 1, 2, 3 and 4 and the content of 

iron in the sample (mg/kg) is calculated. 

Gas to be used: Flammable gas, acetylene 

             Combustion-supporting gas, air 

Lamp: Iron hollow cathode lamp 

Wavelength: 248.3 nm 

Content of iron (%) 

 = 
Amount of iron from the calibration curve (mg/kg) 

collected amount of the sample (mg)  × 2,000 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of peptide iron are 

applied mutatis mutandis. 
(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of peptide iron is 

applied mutatis mutandis. 

 

(79) Peptide copper 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it contains 5.5~8.5 % of nitrogen (N) and 

10.0~13.0 % of copper (Cu) at dry-matter conversion. 

Physical and chemical properties: 

i. This product is blue-green powder with a specific odor. 

ii. This product hardly dissolves in water or ethanol. 

Confirmation test: 
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i. The confirmation test i. of the raw material for manufacturing of peptide zinc is applied 

mutatis mutandis. 

ii. When 1 mL of the sample solution obtained in i. is measured, added with 1 mL of 

potassium ferrocyanide test solution, red-brown precipitation is formed in the resulting 

solution. 

iii. When the infrared absorption spectrum of this product is measured using the 

potassium bromide disk method of the infrared absorption spectroscopy, absorptions 

are observed at around wavelengths around 3,300~3,600 cm−1 and 1,630~1,650 cm−1. 

Purity test: 

i. Lead: The purity test i. of the raw material for manufacturing of peptide zinc is applied 

mutatis mutandis (20 mg/kg or less). 

ii. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed and the sample solution is 

prepared by method No. 3 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of the absorbing solution shall not be darker 

than the standard color (2 mg/kg or less) 

Loss on drying: Less than 12.0 % (0.5 g, 110 °C, 1 hour) 

Assay: 

i. Total nitrogen: Approximately 0.03 g of this product is weighed to the digits of 0.1 mg 

and the value is recorded. It is placed in a Kjeldahl flask. The test is hereinafter 

performed by the nitrogen determination method. 

0.005 mol/L sulfuric acid 1 mL = 0.1401 mg N 

ii. Copper: Approximately 0.2 g of this product is weighed to the digits of 0.001 g and 

the value is recorded. It is placed in a Kjeldahl flask, added with 5 mL of nitric acid 

and 10 mL of perchloric acid and heated until the residual liquid reaches 

approximately 2 mL. After cooling, it is added with 2 mL of hydrochloric acid, and is 

heated on a water bath to dissolve. It is allowed to cool, transferred to a 100 mL 

volumetric flask, and added with water to the graduation line to make 100 mL. This 

solution is filtered by filter paper. 10 mL of the first filtrate is discarded, 10 mL of the 

next filtrate is measured using a volumetric pipette, transferred to a 100 mL volumetric 

flask, and added with water to make 100 mL. Then, 5 mL of this solution is measured 

using a volumetric pipette, transferred to a 100 mL volumetric flask and added with 

water to the graduation line to make 100 mL. This is used as a sample solution. 

Separately, 5 mL of nitric acid and 10 mL of perchloric acid are placed in a Kjeldahl 

flask and heated until the residue reaches approximately 2 mL. It is allowed to cool, 

transferred to a 100 mL volumetric flask, added with 2 mL of hydrochloric acid, and 

added with water to the graduation line to make 100 mL. 10 mL of this solution is 
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measured using a volumetric pipette, transferred to a 100 mL volumetric flask, and 

added with water to the graduation line to make 100 mL. This is used as a blank test 

stock solution. 5 mL of this solution is measured using a volumetric pipette, 

transferred to a 100 mL volumetric flask, and added with water to the graduation line 

to make 100 mL. This is used as a blank test solution. Separately, 2, 4, 6 and 8 mL 

each of copper standard solutions is measured using a volumetric pipette, transferred to 

a 100 mL volumetric flask, 5 mL of the blank test stock solution is added using a 

volumetric pipette, and added with water to the graduation line to make 100 mL. The 

resulting solutions are called the standard solution 1, 2, 3 and 4, respectively. The 

sample solution, the standard solutions 1, 2, 3 and 4, and the blank test solution are 

determined by the atomic absorption spectrophotometry (flame type) under the 

following conditions. A calibration curve is prepared from the absorbances of the 

standard solution 1, 2, 3 and 4 and the blank test solution and the content of copper in 

the sample is calculated. 

Gas to be used: Flammable gas, acetylene 

Combustion-supporting gas, air 

Lamp: Copper hollow cathode lamp 

Wavelength: 324.7 nm 

Content of copper (%) 

 = 

Concentration of copper in the sample solution obtained 
from the calibration curve (µg/mL)  
collected amount of the sample (mg)  × 2,000 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of peptide copper are 

applied mutatis mutandis. 
(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of peptide copper 

is applied mutatis mutandis. 

 

(80) Peptide manganese 

A. Raw material for manufacturing 
(a) Compositional standards 
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Content: When this product is determined, it contains 5.5~8.5 % of nitrogen (N) and 

10.0~13.0 % of manganese (Mn) at dry-matter conversion. 

Physical and chemical properties: 

i. This product is pale yellow to brown powder with a specific odor. 

ii. This product hardly dissolves in water or ethanol. 

Confirmation test: 

i. The confirmation test i. of the raw material for manufacturing of peptide zinc is applied 

mutatis mutandis. 

ii. When 1 mL of the sample solution obtained in i. is measured, added with 5 mL of 

ammonia test solution and 5 mL of silver nitrate test solution, white precipitation is 

formed in the solution. The generated precipitation gradually turns black. 

iii. When the infrared absorption spectrum of this product is measured using the 

potassium bromide disk method of the infrared absorption spectroscopy, absorptions 

are observed at around wavelengths around 3,300~3,600 cm−1 and 1,630~1,650 cm−1. 

Purity test: 

i. Lead: The purity test i. of the raw material for manufacturing of peptide zinc is applied 

mutatis mutandis (20 mg/kg or less). 

ii. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed and the sample solution is 

prepared by method No. 3 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of the absorbing solution shall not be darker 

than the standard color (2 mg/kg or less) 

Loss on drying: Less than 12.0 % (0.5 g, 110 °C, 1 hour) 

Rate of hydrolysis: The rate of hydrolysis of the raw material for manufacturing of peptide 

zinc is applied mutatis mutandis 

Assay: 

i. Total nitrogen: Approximately 0.03 g of this product is weighed to the digits of 0.1 mg 

and the value is recorded. It is placed in a Kjeldahl flask. The test is hereinafter 

performed by the nitrogen determination method. 

0.005 mol/L sulfuric acid 1 mL = 0.1401 mg N 

ii. Manganese: Approximately 0.2 g of this product is weighed to the digits of 0.001 g 

and the value is recorded. It is placed in a Kjeldahl flask, added with 5 mL of nitric 

acid and 10 mL of perchloric acid and heated until the residual liquid reaches 

approximately 2 mL. After cooling, it is added with 2 mL of hydrochloric acid, and 

heated on a water bath to dissolve. It is allowed to cool, transferred to a 100 mL 

volumetric flask, and added with water to the graduation line to make 100 mL. This 

solution is filtered by filter paper. 10 mL of the first filtrate is discarded, 10 mL of the 
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next filtrate is measured using a volumetric pipette, transferred to a 100 mL volumetric 

flask, and added with water to make 100 mL. Then, 5 mL of this solution is measured 

using a volumetric pipette, transferred to a 100 mL volumetric flask and added with 

water to the graduation line to make 100 mL. This is used as a sample solution. 

Separately, 5 mL of nitric acid and 10 mL of perchloric acid are placed in a Kjeldahl 

flask and heated until the residue reaches approximately 2 mL. It is allowed to cool, 

transferred to a 100 mL volumetric flask, added with 2 mL of hydrochloric acid, and 

added with water to the graduation line to make 100 mL. 10 mL of this solution is 

measured using a volumetric pipette, transferred to a 100 mL volumetric flask, and 

added with water to the graduation line to make 100 mL. This is used as a blank test 

stock solution. 5 mL of this solution is measured using a volumetric pipette, 

transferred to a 100 mL volumetric flask, and added with water to the graduation line 

to make 100 mL. This is used as a blank test solution. Separately, 5, 10, 15 and 20 mL 

each of manganese standard solutions is measured using a volumetric pipette, 

transferred to a 100 mL volumetric flask, 5 mL of the blank test stock solution is added 

using a volumetric pipette, and added with water to the graduation line to make 100 

mL. The resulting solutions are called the standard solution 1, 2, 3 and 4, respectively. 

The sample solution, the standard solutions 1, 2, 3 and 4, and the blank test solution 

are determined by the atomic absorption spectrophotometry (flame type) under the 

following conditions. A calibration curve is prepared from the absorbances of the 

standard solution 1, 2, 3 and 4 and the blank test solution and the content of 

manganese in the sample is calculated. 

Gas to be used: Flammable gas, acetylene 

             Combustion-supporting gas, air 

Lamp: Manganese hollow cathode lamp 

Wavelength: 279.5 nm 

Content of manganese (%) 

 = 

Concentration of manganese in the sample solution obtained 
from the calibration curve (µg/mL)  
collected amount of the sample (mg)  × 2,000 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of peptide manganese 

are applied mutatis mutandis. 
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(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of peptide 

manganese is applied mutatis mutandis. 

 

(81) DL-methionine 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined following a 4-hour drying at 105 °C, it contains 

98.5 % or more of DL-methionine (C5H11NO2S) 

Physical and chemical properties: 

i. This product is white to pale-yellow crystals or crystalline powder with a specific odor 

and with slight sweetness. 

ii. This product is hard to lightly dissolve in water, hard to extremely dissolve in ethanol, 

and hardly dissolves in ether. 

iii. This product dissolves in dilute hydrochloric acid or 1 mol/L sodium hydroxide test 

solution. 

iv. The pH of a solution of this product in water (1→100) is 5.2 to 6.1 

v. A solution of this product in water (1→100) does not have an optical rotation. 

Confirmation test: 

i. 25 mg (24.5~25.4 mg) of this product is added with 1 mL of sulfuric acid saturated 

with anhydrous copper sulfate. The resulting solution is yellow. 

ii. 5 mg (4.5~5.4 mg) of this product is dissolved with 5 mL of water, added with 2 mL 

of 1 mol/L sodium hydroxide test solution, shaken up well, added with 0.3 mL of 

sodium nitroprusside test solution, shaken up well again, allowed to stand at 35~40 °C 

for 10 minutes, cooled with ice for 2 minutes, added with 2 mL of dilute hydrochloric 

acid and shaken up. The resulting solution is red. 

Purity test: 

i. Clarity and color of solution: 0.5 g (0.45~0.54 g) of this product is dissolved with 20 

mL of water. The resulting solution shall be colorless and almost clear. 

ii. Chloride: When chloride is tested using a sample solution prepared with 0.09 g 

(0.085~0.094 g) of this product by the chloride test method and a control solution 

prepared with 0.5 mL of 0.01 mol/L hydrochloric acid, the turbidity of the sample 

solution shall not be higher than that of the control solution (0.20 % or less). 

iii. Sulfate: When sulfate is tested using a sample solution prepared with 0.08 g 

(0.075~0.084 g) of this product by the sulfate test method and a control solution 



Provisional Translation from Japanese Original 
 

276 
 

prepared with 0.5 mL of 0.005 mol/L sulfuric acid, the turbidity of the sample solution 

shall not be higher than that of the control solution (0.30 % or less). 

iv. Heavy metals: 1.0 g (0.95~1.04 g) of this product is weighed and a sample solution is 

prepared by Method No. 1 of the heavy metals test method. A control solution is 

prepared using 2.0 mL of lead standard solution. When heavy metal is tested using 

these solutions, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). 

v. Arsenic: 1.0 g (0.95~1.04 g) of this product is placed in a 100 mL decomposition flask, 

and is added with 5 mL of nitric acid and 2 mL of sulfuric acid. A small funnel is 

placed on the mouth of the flask and the solution is carefully heated until white smoke 

emerges. It is allowed to cool, added with 2 mL each of nitric acid twice, heated, 

added with 2 mL each of hydrogen peroxide solution several times, and heated until 

the solution reaches colorless to slightly yellow. It is allowed to cool, added with 2 mL 

of saturated ammonium oxalate and again heated until white smoke emerges. It is 

allowed to cool and added with water to make 5 mL. This is used as a sample solution. 

When arsenic is tested by the method using device A, the color of the absorbing 

solution shall not be darker than the standard color (2 mg/kg or less). 

Loss on drying: Less than 0.5 % (1 g 105 °C, 4 hours) 

Ignition residue: Less than 0.5 % (1 g) 

Assay: This product is dried at 105 °C for 4 hours, approximately 0.3 g of it is weighed to 

the digits of 0.001 g, and the value is recorded. It is placed in a stoppered flask, added 

with 100 mL of water, 5 g (4.5~5.4 g) of dibasic potassium phosphate, 2 g (1.5~2.4 g) of 

potassium dihydrogenphosphate and 2 g (1.5~2.4 g) of potassium iodide, and shaken up 

to dissolve. It is added with 50 mL of 0.1 mol/L iodine solution using a volumetric 

pipetted, tightly stoppered, shaken up well, and allowed to stand for 30 minutes, and an 

excess amount of iodide is titrated with 0.1 mol/L sodium thiosulfate solution (indicator: 

1 mL of starch test solution). A blank test is performed in the same manner. 

0.1 mol/L iodine solution 1 mL = 7.461 mg C5H11NO2S 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation (Part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of DL-methionine are 

applied mutatis mutandis. 
(b) Standard of storage method 
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The standard of storage method of the raw material for manufacturing of DL-methionine 

is applied mutatis mutandis. 

C. Preparation (Part 2) 
(a) Compositional standards 

This product is particles in which the raw material for manufacturing of DL-methionine is 

added with ethyl cellulose and sodium stearate as appropriate, and mixed with fillers. 

Content: When this product is determined, it contains DL-methionine (C5H11NO2S) 

corresponding to 90~110 % of the amount on the label. 

Confirmation test: 

i. According to the amount of this product on the label, the amount containing 25 mg of 

the raw material for manufacturing of DL-methionine is weighed, and the confirmation 

test i. for the raw material for manufacturing of DL-methionine is hereinafter applied 

mutatis mutandis. 

ii. According to the amount of this product on the label, the amount containing 5 mg of 

the raw material for manufacturing of DL-methionine is weighed, added with 1 mL of 

a mixed solution of n-hexane and isopropanol (1:1), and shaken up. This solution is 

added with 5 mL of water, shaken up, and allowed to stand. The aqueous layer is 

filtered and the confirmation test ii. for the raw material for manufacturing of DL-

methionine is hereinafter applied to the filtrate mutatis mutandis. 

A preparation containing fatty acid calcium is powdered. Then, according to the 

amount of this product on the label, the amount containing 5 mg of the raw material 

for manufacturing of DL-methionine is weighed, added with 5 mL of water, shaken 

up, and the confirmation test ii. for the raw material for manufacturing of DL-

methionine is hereinafter applied mutatis mutandis. 

Assay: Method No. 1 is used for a preparation containing fatty acid calcium and Method 

No. 2 is used for the others. 

Method No. 1: This product is powdered, the amount of it containing approximately 0.03 

g of DL-methionine (C5H11NO2S) is weighed to three significant digits and the value is 

recorded. It is added with 70 mL of hydrochloric acid (9→250), heated at 

approximately 90 °C for 30 minutes while stirring to dissolve, allowed to cool, and 

filtered. 100 mL of the filtrate is transferred to a 100 mL volumetric flask, added with 

hydrochloric acid (9→250) to the graduation line to make 100 mL. 2 mL of this 

solution is measured using a volumetric pipette and added with 2 mL of hydrochloric 

acid (9→250) and 12 mL of water using a volumetric pipette. This is used as a sample 

solution. Separately, 0.030 g of dried DL-methionine for assay is weighed to the digits 

of 0.1 mg and the value is recorded. It is dissolved with hydrochloric acid (9→250), 
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transferred to a 100 mL volumetric flask, and added with more hydrochloric acid 

(9→250) to the graduation line to make 100 mL. 2 mL of this solution is measured 

using a volumetric pipette and added with 2 mL of hydrochloric acid (9→250) and 12 

mL of water using a volumetric pipette. This is used as a standard solution. Separately, 

2 mL of hydrochloric acid (9→250) is measured using a volumetric pipette and added 

with 6 mL of water using a volumetric pipette. This is used as a blank test solution. 

Then, 2 mL each of the sample, standard and blank test solutions is measured using a 

volumetric pipette, transferred to a 25 mL volumetric flask, added with 1 mL of newly 

prepared ninhydrin ascorbate test solution and 1 mL of pyridine using a volumetric 

pipette, and shaken up. Then, it is heated in a water bath for 25 minutes, allowed to 

cool, and added with water to the graduation line to make 25 ml. The absorbances, the 

sample and standard solutions, AT and AS respectively, at a wavelength 570 nm are 

measured using the blank test solution as a control solution. 

Amount of DL-methionine (C5H11NO2S) (mg)  

=  Amount of DL-methionine for assay (mg) × 
AT

AS
 

Method No. 2: This product is powdered, the amount of it containing approximately 0.03 

g of DL-methionine (C5H11NO2S) is weighed to three significant digits, and the value 

is recorded. It is added with 15 mL of a mixed solution of n-hexane and isopropanol 

(1:1), stirred to dissolve, added with 70 mL of hydrochloric acid (9→250) and 

extracted while vigorously stirring. This solution is transferred to a separatory funnel 

while filtering with absorbent cotton and the container is washed with 5 mL of a mixed 

solution of n-hexane and isopropanol (1:1) and 15 mL of hydrochloric acid (9→250). 

The washings are poured into the absorbent cotton and these filtrates are mixed. The 

resulting solution is shaken up and the aqueous layer is transferred to a 100 mL 

volumetric flask and added with hydrochloric acid (9→250) to the graduation line to 

make 100 mL. 2 mL of this solution is measured using a volumetric pipette, added 

with 2 mL of hydrochloric acid (9→250) and 12 mL of water using a volumetric 

pipette. This is used as a sample solution and Method No. 1 is hereinafter applied 

mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of DL-methionine 

is applied mutatis mutandis. 

(c) Standard of the label 
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As for a preparation for cattle, which is coated for degradation less in the rumen but more 

in the abomasum, the following words shall be written on the immediate container or the 

immediate wrapper of this product. 

Precautions for use: Since this product is covered for degradation less in the rumen of the 

cattle but more in the abomasum, use it with attention to the amino-acid balance. 

 

(82) Menadione dimethylpyrimidinol bisulfite 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it contains 94.0 % or more of menadione 

dimethylpymidinol bisulfite (C17H18N2O6S) at dehydration product conversion. 

Physical and chemical properties: 

i. This product is white to pale yellow-brown crystalline powder with no odor and with a 

slightly bitter taste. 

ii. This product is hard to lightly dissolve in water and hard to extremely dissolve in 

ethanol, acetone, and ether. 

Confirmation test: 

i. 1 mL of a solution of this product in water (1→500) is added with 10 mL of ammonia 

test solution and 1 mL of isopropanol, shaken up, added with a drop of ethyl 

cyanoacetate, and shaken up. The resulting solution is blue-violet. 

ii. 5 mL of a solution of this product in water (1→500) is added with 5 mL of ethanol and 

5 mL of a solution of sulfanilic acid in 0.2 mol/L sulfuric acid (1.6→100), shaken up, 

added with 2 mL of sodium nitrite solution (5→100), shaken up, and heated on a water 

bath for 5 minutes. The resulting solution is reddish violet. 

Purity test: 

i. Heavy metals 1.0 g (0.95~1.04 g) of this product is weighed and a sample solution is 

prepared by Method No. 3 of the heavy metals test method. A control solution is 

prepared using 2.0 mL of lead standard solution. When heavy metal is tested using 

these solutions, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). 

ii. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed and a sample solution is 

prepared by Method No. 3 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of absorbing solution shall not be darker than 

the standard color (2 mg/kg or less). 
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iii. 2-methyl-1, 4-naphthohydroquinone-3-sulfonate: When 0.10 g (0.095~0.104 g) of this 

product is dissolved with 5 mL of water, and added with 2 drops of o-phenanthroline 

test solution, precipitation shall not be generated. 

Water content: Less than 1.0 % (1 g) 

Ignition residue: Less than 0.20 % (1 g) 

Assay: Approximately 0.3 g of this product is weighed to the digits of 0.001 g and the value 

is recorded. It is dissolved with 30 mL of water, added with 30 mL of chloroform, and 

then added with 2 mL of 1 mol/L of sodium hydroxide test solution, and within 30 

seconds vigorous shaking of the resulting solution is started and then maintained for 15 

seconds. The solution is added with 2 mL more of 1 mol/L sodium hydroxide test 

solution, within 30 seconds vigorous shaking is started and maintained for 15 seconds, 

and again 2 mL of 1 mol/L sodium hydroxide test solution is added, and within 30 

seconds vigorous shaking is started and maintained for 90 seconds. Then it is allowed to 

stand and the chloroform layer is fractionated. The aqueous layer is extracted twice with 

30 mL of chloroform each time. The mixture of all chloroform extracts is washed with 20 

mL of water, filtered with pre-chloroform-moisturized filter paper, and washed with 5 mL 

of chloroform. The filtrate and the washings are mixed and transferred to a 200 mL flask, 

and the chloroform is evaporated on a water bath. Then, it is evaporated to dryness while 

injecting nitrogen at room temperature. The residue is dissolved with 20 mL of glacial 

acetic acid and 15 mL of dilute hydrochloric acid, added with 3 g (2.5~3.4 g) of zinc 

powder, attached with a Bunsen valve, frequently shaken up, allowed to stand in a dark 

place for an hour, and filtered using a cotton plug. The flask is washed five times with 20 

mL each time with newly boiled and cooled water. The filtrate and the washings are 

mixed and titrated with 0.1 mol/L ceric ammonium sulfate solution within 30 seconds 

(indicator: 2 drops of o-phenanthroline test solution). A blank test is performed in the 

same manner and corrections are made. 

0.1 mol/L ceric ammonium sulfate solution 1 mL = 18.92 mg C17H18N2O6S 

(b) Standard of storage method 

It shall be stored in a lightproof airtight container. 

B. Preparation (Part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of menadione 

dimethylpymidinol bisulfite are applied mutatis mutandis. 
(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of menadione 

dimethylpymidinol bisulfite is applied mutatis mutandis. 
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C. Preparation (Part 2) 
(a) Compositional standards 

This product is powder or particles of the mixture of the raw material for manufacturing 

of menadione dimethylpymidinol bisulfite and fillers. 

Content: When this product is determined, it contains menadione dimethylpymidinol 

bisulfite (C17H18N2O6S) corresponding to 90~110 % of the amount on the label. 

Confirmation test: 

i. According to the amount of this product on the label, the amount containing 0.03 g of 

the raw material for manufacturing of menadione dimethylpyrimidinol bisulfite is 

weighed, added with 15 mL of water, and for a preparation containing hydrogenated 

oils, higher saturated fatty acids, fatty acids, vegetable oil or animal fats added with 5 

mL of chloroform, shaken up, and allowed to stand. The aqueous layer is filtered to 

prepare a sample solution and 1 mL of this solution is measured. The confirmation test 

i. of the raw material for manufacturing of menadione dimethylpyrimidinol bisulfite is 

hereinafter applied mutatis mutandis. 

ii. 5 mL of the sample solution in i. is measured and confirmation test ii. of the raw 

material for manufacturing of menadione dimethylpyrimidinol bisulfite is hereinafter 

applied mutatis mutandis. 

Assay: Method No. 1 is used for a preparation containing hydrogenated oils, higher 

saturated fatty acids, fatty acids, vegetable oil or animal fats and Method No. 2 is used for 

the others. 

Method No. 1: The amount of this product containing approximately 0.1 g of menadione 

dimethylpyrimidinol bisulfite (C17H18N2O6S) is weighed to three significant digits and 

the value is recorded. It is added with 50 mL of chloroform, shaken up, and filtered 

using a glass filter (G4). The residue on the filter is washed three times with 20 mL of 

chloroform each time. When the chloroform odor on the residue disappears, the 

residue is filtered by extracting with approximately 80 mL of warm water. The filtrate 

is placed in a 100 mL volumetric flask, allowed to cool, and added with water to the 

graduation line to make 100 mL. This is used as a sample solution. Separately, 

approximately 0.1 g of menadione dimethylpyrimidinol bisulfite for assay is weighed 

to the digits of 0.001 g and the value is recorded. It is dissolved with water, transferred 

to a 100 mL volumetric flask, added with more water to the graduation line and 

dissolved to make 100 mL. This is used as a standard solution. 5 mL each of the 

sample solution is measured into 100 mL brown volumetric flasks T and T' using a 

volumetric pipette. Each of them is added with 80 mL of water, mixed well, added 

with 2 mL of a mixed solution of strong ammonia solution and isopropanol (1:1) and 
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shaken up well. Within 30 seconds, the resulting solution in T is added with 3 mL of a 

solution of ethyl cyanoacetate in isopropanol (3→20), shaken up, and then within 30 

seconds, added with water to the graduation line to make 100 mL. The resulting 

solution in T' is added with water to the graduation line to make 100 mL. Separately, 5 

mL each of the standard solution is measured into 100 mL brown volumetric flasks S 

and S' using a volumetric pipette, and the same procedure as for the sample solution is 

performed. They are allowed to stand for 5 minutes. For each solution, absorbances, 

AT, AT', As and AS' at the maximum wavelength around 565 nm are measured using 

water as a control. 

Amount of menadione dimethylpyrimidinol bisulfite (C17H18N2O6S) (mg) 
= Amount of menadione dimethylpyrimidinol bisulfite for assay (C17H18N2O6S) (mg) 

× 
AT - AT'

AS - AS'
 × 1

2 

Method No. 2: The amount of this product containing approximately 0.1 g of menadione 

dimethylpyrimidinol bisulfite (C17H18N2O6S) is weighed to three significant digits and 

the value is recorded. It is added with 60 mL of water, vigorously shaken up, and 

filtered. The residue on the paper filter is washed twice with 10 mL of water each time. 

The filtrate and the washings are mixed and transferred to a 100 mL volumetric flask 

to make 100 mL. This is used as a sample solution and Method No. 1 is hereinafter 

applied mutatis mutandis. 

(b) Standard of storage method 

It shall be stored in a lightproof capped container. 

 

(83) Menadione sodium bisulfite 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it contains 93.0 % or more of menadione sodium 

bisulfite (C11H8O2 NaHSO3) at dehydration product conversion. 

Physical and chemical properties: 

i. This product is white to slight brown crystalline powder with no odor. 

ii. This product is easy to dissolve in water, hard to dissolve in ethanol, and hardly 

dissolves in ether or benzene. 

Confirmation test: 

i. 0.1 g (0.05~0.14 g) of this product in placed in a separatory funnel, dissolved with 10 

mL of water, added with 3 mL of 1 mol/L sodium hydroxide test solution, and 
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extracted twice with 5 mL of chloroform each time. The chloroform extracts are 

mixed, filtered with chloroform moisturized filter paper, and evaporated to dryness 

while injecting air at room temperature. When the residue is dissolved with 2 mL of 

ethanol, and again evaporated to dryness, the melting point is 104~107 °C. 

ii. When 2 mL of a solution of this product in water (1→1,000) is added with 1 mL of 

ethanol and 1 mL of ammonia test solution, shaken up, and added with 3 drops of ethyl 

cyanoacetate by dropping, the solution is purple-blue. When it is added with 1 mL of 

sodium hydroxide solution (1→3), the color of the solution turns green and then 

brownish yellow. 

iii. When 2 mL of a solution of this product in water (1→25) is added with 2~3 drops of 

dilute hydrochloric acid and heated, the generated gas changes water-moisturized 

potassium iodide-starch paper to blue. 

Purity test: 

i. Heavy metals 1.0 g (0.95~1.04 g) of this product is weighed and a sample solution is 

prepared by Method No. 2 of the heavy metals test method. A control solution is 

prepared using 2.0 mL of lead standard solution. When heavy metal is tested using 

these solutions, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). 

ii. Arsenic: 0.5 g (0.45~0.54 g) of this product is weighed and a sample solution is 

prepared by Method No. 3 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of absorbing solution shall not be darker than 

the standard color (4 mg/kg or less). 

iii. 2-methyl-1, 4-naphthohydroquinone-3-sulfonate: When 0.10 g (0.095~0.104 g) of this 

product is dissolved with 5 mL of water, and added with 2 drops of o-phenanthroline 

test solution, precipitation shall not be generated. 

Water content: 10.0~16.5 % (0.2 g) 

Assay: Approximately 0.3 g of this product is weighed to the digits of 0.001 g and the value 

is recorded. It is dissolved with 20 mL of water, added with 20 mL of chloroform, shaken 

up by adding 5 mL of sodium carbonate solution (1→2) little by little, and then more 

vigorously shaken up. The chloroform layer is fractionated. The aqueous layer is 

extracted twice with 20 mL of chloroform each time. The mixture of all chloroform 

extracts is washed with 10 mL of water, filtered with pre-chloroform-moisturized filter 

paper, and washed with chloroform. The filtrate and the washings are mixed and 

transferred to a 150 mL flask, and the chloroform is evaporated on a water bath. Then, it 

is evaporated to dryness while injecting nitrogen at room temperature. The residue is 

dissolved with 20 mL of glacial acetic acid and 15 mL of dilute hydrochloric acid, added 



Provisional Translation from Japanese Original 
 

284 
 

with 3 g (2.5~3.4 g) of zinc powder, attached with a Bunsen valve, repeatedly shaken up, 

allowed to stand in a dark place for an hour, and filtered using a cotton plug. The flask is 

washed three times with 20 mL of newly boiled and cooled water each time. The filtrate 

and the washings are mixed and titrated with 0.1 mol/L ceric ammonium sulfate solution 

within 30 seconds (indicator: 2 drops of o-phenanthroline test solution). A blank test is 

performed in the same manner and corrections are made. 

0.1 mol/L ceric ammonium sulfate solution 1 mL = 13.81 mg C11H8O2·NaHSO3 

(b) Standard of storage method 

It shall be stored in a lightproof airtight container. 

B. Preparation (Part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of menadione sodium 

bisulfite are applied mutatis mutandis. 
(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of menadione 

sodium bisulfite is applied mutatis mutandis. 

C. Preparation (Part 2) 
(a) Compositional standards 

This product is powder or particles of the mixture of the raw material for manufacturing 

of menadione sodium bisulfite and sodium bisulfite, fillers. 

Content: When this product is determined, it contains menadione dimethylpymidinol 

bisulfite (C11H8O2·NaHSO3·3H2O) corresponding to 90~130 % of the amount on the 

label. 

Confirmation test: According to the amount of this product on the label, the amount 

containing 0.1 g of the raw material for manufacturing of menadione sodium bisulfite is 

weighed, added with 100 mL of water, shaken up, and filtered. 2 mL of the filtrate is 

added with 1 mL of ethanol and 1 mL of ammonia test solution, and shaken up. The 

confirmation test ii. for the raw material for manufacturing of menadione sodium bisulfite 

is hereinafter applied mutatis mutandis. 

Assay: Method No. 1 is used for a preparation containing hydrogenated oils and Method 

No. 2 is used for the others. 

Method No. 1: The amount of this product containing approximately 0.1 g of menadione 

sodium bisulfite (C11H8O2·NaHSO3·3H2O) is weighed to three significant digits and 

the value is recorded. It is placed in a separatory funnel, added with 30 mL of water 

and 30 mL of n-hexane, and vigorously shaken up, and then the aqueous layer is 

filtered. The residue on the separatory funnel and the filter paper is washed twice with 
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10 mL of water each time, and the filtrate and the washings are mixed. The rest of the 

n-hexane layer is added with 20 mL of water and shaken up, and the aqueous layer is 

filtered. The residue on the filter paper is washed with 3 mL of water. The filtrate and 

the washings are mixed in the previously mixture of the filtrated and washings. The 

resulting solution is transferred to a 100 mL volumetric flask, and added with water to 

the graduation line to make 100 mL. This is used as a sample solution. Separately, 

approximately 0.1 g of menadione sodium bisulfite is weighed to the digits of 0.001 g 

and the value is recorded. It is dissolved with water, transferred to a 100 mL 

volumetric flask, and added with more water to the graduation line to make 100 mL. 

This is used as a standard solution. 5 mL each of the sample solutions is measured into 

100 mL brown volumetric flasks T and T', added with 80 mL of water each, mixed 

well, added with 2 mL of a mixed solution of ammonia and isopropanol (1:1), and 

shaken up. The resulting solution in T is, within 30 seconds, added with 4 mL of a 

solution of ethyl cyanoacetate in isopropanol (3→20), shaken up, and then within 30 

seconds, added with water to the graduation line to make 100 mL. The resulting 

solution in T' is, within 30 seconds, added with water to the graduation line to make 

100 mL. Separately, 5 mL each of the standard solutions is measured into 100 mL 

brown volumetric flasks S and S' using a volumetric pipette, and the same procedure 

as for the sample solution is performed. They are allowed to stand for 5 minutes. For 

each solution, absorbances, AT, AT', AS, and AS' at the maximum wavelength around 

565 nm are measured using water as a control. 

Amount of menadione sodium bisulfite (C11H8O2ꞏNaHSO3ꞏ3H2O) (mg) 

= Amount of menadione sodium bisulfite for assay (C11H8O2ꞏNaHSO3) 

 × 
AT - AT'

AS - AS'
 × 1.1957 

Method No. 2: The amount of this product containing approximately 0.1 g of menadione 

sodium bisulfite (C11H8O2 NaHSO3 3H2O) is weighed to three significant digits and 

the value is recorded. It is added with 60 mL of water, vigorously shaken up, and 

filtered. The residue on the filter paper is washed twice with 10 mL of water each time. 

The filtrate and the washings are mixed, transferred to a 100 mL volumetric flask, and 

added with water to the graduation line to make 100 mL. This is used as a sample 

solution and Method No. 1 is hereinafter applied mutatis mutandis. 

(b) Standard of storage method 

It shall be stored in a lightproof capped container. 
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(84) Potassium iodide 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined following a 4-hour drying at 105 °C, it contains 

99.0 % or more of potassium iodide (KI). 

Physical and chemical properties: 

i. This product is colorless or white crystals or white crystalline powder with no odor. 

ii. This product is easy to extremely dissolve in water, easy to dissolve in glycerin, and 

easy to slightly dissolve in ethanol. 

iii. The pH of a solution of this product in water (1→10) is 7.0~9.0. 

iv. This slightly deliquesces in moist air. 

Confirmation test: A solution of this product in water (1→20) gives the qualitative reactions 

of potassium salt and iodide. 

Purity test: 

i. Clarity and color of solution: 1.0 g (0.95~1.04 g) of this product is dissolved with 2 mL 

of water. The resulting solution shall be colorless and clear. 

ii. Heavy metals: 2.0 g (1.95~2.04 g) of this product is weighed and a sample solution is 

prepared by Method No. 1 of the heavy metals test method. A control solution is 

prepared using 2.0 mL of lead standard solution. When heavy metal is tested using 

these solutions, the color of the sample solution shall not be darker than that of the 

control solution (10 mg/kg or less). 

iii. Arsenic: 0.40 g of this product is weighed and a sample solution is prepared by 

Method No. 1 of the arsenic test method. The arsenic test is performed by the method 

using device A. The color of absorbing solution shall not be darker than the standard 

color (5 mg/kg or less). 

Loss on drying: Less than 1.0 % (2 g, 105 °C, 4 hours) 

Assay: This product is dried at 105 °C for 4 hours, approximately 0.5 g of it is weighed to 

the digits of 0.001 g, and the value is recorded. It is placed in a stoppered flask, dissolved 

with 10 mL of water, added with 35 mL of hydrochloric acid and 5 mL of chloroform, 

and titrated with 0.05 mol/L potassium iodate solution while shaking until the reddish 

violet color of the chloroform layer disappears. In this case, the end of titration is the time 

when the reddish violet color does not appear again within 5 minutes after the chloroform 

layer is decolorized. 

0.05 mol/L potassium iodate solution 1 mL = 16.60 mg KI 

(b) Standard of storage method 

It shall be stored in a lightproof capped container. 
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B. Preparation (Part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of potassium iodide 

are applied mutatis mutandis. 
(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of potassium 

iodide is applied mutatis mutandis. 

C. Preparation (Part 2) 
(a) Compositional standards 

This product is powder of the mixture of the raw material for manufacturing of potassium 

iodide and fillers. 

Content: When this product is determined, it contains potassium iodide (KI) corresponding 

to 90~110 % of the amount on the label. 

Confirmation test: According to the amount of this product on the label, the amount 

containing 1 g of the raw material for manufacturing of potassium iodide is weighed, 

added with 10 mL of water, shaken up well, and filtered. The confirmation test for the 

raw materials for manufacturing of potassium iodide is applied to the filtrate mutatis 

mutandis. 

Assay: The amount of this product containing approximately 0.5 g of potassium iodide (KI) 

is weighed to three significant digits and the value is recorded. It is added with 30 mL of 

water, shaken up well, and filtered. The residue on the filter paper is washed twice with 

10 mL of water each time. The filtrate and the washings are mixed and Assay for the raw 

material for manufacturing of potassium iodide is applied mutatis mutandis. 

0.05 mol/L potassium iodide 1 mL = 16.60 mg KI 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of potassium 

iodide is applied mutatis mutandis. 

 

(85) Folic acid 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it contains 98.0~102.0 % or more of folic acid 

(C19H19N7O6) at dehydration product conversion. 

Physical and chemical properties: 

i. This product is yellow to orange-yellow crystalline powder with no odor. 
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ii. This product hardly dissolves in water, ethanol, and other organic solvents. 

iii. This product dissolves in dilute sodium hydroxide test solution, sodium carbonate 

solution (1→100), hydrochloric acid, and sulfuric acid. The solution is yellow. 

iv. This product gradually changes by light. 

Confirmation test: 

i. 1.5 mg (1.45~1.54 mg) of this product is dissolved with dilute sodium hydroxide test 

solution to make 100 mL. This is used as a sample solution. In the measurement of the 

absorption spectrum of this solution, the absorption maximum is at the wavelengths of 

255~257 nm, 281~285 nm, and 361~369 nm. When the absorbances at the absorption 

maximum of 255~257 nm and 361~369 nm are A1 and A2, respectively, A1/A2 is 

2.80~3.00. 

ii. When 10 mL of the sample solution in i. is added with a drop of potassium 

permanganate test solution, shaken up until the solution turns blue, and observed under 

ultraviolet light within 30 seconds, it emits blue fluorescence. 

Purity test: 

i. Clarity and color of solution: 0.10 g (0.095~0.104 g) of this product is dissolved with 

10 mL of dilute sodium hydroxide test solution. The resulting solution shall be yellow 

and clear. 

ii. Free amine: p-aminobenzoyl glutamic acid reference standard is dried in a desiccator 

(reduced pressure, silica gel) for 4 hours, approximately 0.05 g of it is weighed to the 

digits of 0.1 mg, and the value is recorded. It is dissolved with absolute ethanol (2→5), 

transferred to a 100 mL volumetric flask, and added with more absolute ethanol (2→5) 

to the graduation line to make 100 mL. Then 3 mL of this solution is measured using a 

volumetric pipette, transferred to a 1 L volumetric flask, added with water to the 

graduation line to make 1 L. 4 mL of this solution is measured using a volumetric 

pipette, and the absorbance AS' of this solution is measured in the same procedures as 

for S2 solution in the assay. Based on AS' and AC obtained by the assay when the 

amount of free amine is calculated by the following equation, it shall be 1.0 % or less. 

Amount of free amine  (%) = 
AC

AS'
 × 

W'
W  

W: Amount of the sample collected by the assay, which is converted into dehydration 

product (mg) 

W′: Amount of p-aminobenzoyl glutamic acid reference standard (mg) 

Water content: 5 mL of pyridine for Karl Fischer and 20 mL of methanol for Karl Fischer 

are put in a dry titration flask, and titrated with Karl Fischer test solution by the end. 

Then, approximately 0.2 g of this product is weighed to the digits of 0.001 g and the 
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value is recorded. It is placed in a titration flask within 30 seconds, added with a certain 

volume of the excess Karl Fischer test solution, stirred for 30 minutes, and tested. The 

water content shall be 8.5 % or less. 

Ignition residue: Less than 0.5 % (1 g) 

Assay: Approximately 0.05 each of this product and folic acid reference standard (whose 

water content was previously measured in the same manner for this product) is weighed 

to the digits of 0.1 mg and the value is recorded. Each of them is added with 50 mL of 

dilute sodium hydroxide test solution, dissolved by shaking well, transferred to a 100 mL 

volumetric flask, added with more dilute sodium hydroxide test solution to the graduation 

line to make 100 mL, and called T1 and S1 solutions, respectively. 30 mL each of T1 and 

S1 solutions is measured using a volumetric pipette, transferred to a 100 mL volumetric 

flask, and added with 20 mL of dilute hydrochloric acid and water to the graduation line 

to make 100 mL. 60 mL each is added with 0.5 g (0.45~0.54 g) of zinc powder, 

repeatedly shaken up, and allowed to stand for 20 minutes. Then, each solution is filtered 

with dry filter paper. 10 ml of the first filtrate is removed, and 10 mL of the next filtrate is 

measured using a volumetric pipette, transferred to a 100 mL volumetric flask, and added 

with water to the graduation line to make 100 mL. They are called T2 and S2 solutions, 

respectively. 4 mL each of T2 and S2 solutions, is measured using a volumetric pipette, 

added with 1 mL of water, 1 mL of dilute hydrochloric acid and 1 mL of sodium nitrite 

solution (1→1,000), mixed well, allowed to stand for 2 minutes, added with 1 mL of 

ammonium sulfamate (1→200), shaken up well, and allowed to stand for 2 minutes. Each 

solution is transferred to a 20 mL volumetric flask, added with 1 mL of N-(1-naphthyl)-

N'-diethylethylenediamine oxalate (1→1,000), shaken up, allowed to stand for 10 

minutes, added with water to the graduation line to make 20 mL, and called T3 and S3 

solutions, respectively. Separately, 30 mL of the T1 solution is measured using a 

volumetric pipette, transferred to a 100 mL volumetric flask, and added with 20 mL of 

dilute hydrochloric acid and water to the graduation line to make 100 mL. 4 mL of this 

solution is measured using a volumetric pipette and subjected to the same procedure as 

for preparing T3 solution from T2 solution. The resulting solution is called C solution. 

Separately, 4 mL of water is measured and subjected to the same procedure as for 

preparing T3 solution from T2 solution. This is used as a control solution. The 

absorbances of AT, AS, and AC at a wavelength 550 nm are measured for T3, S3, and C 

solutions. AT' is one-tenth of AC reduced from AT. 

Amount of folic acid (C19H19N7O6) (mg) 

= Amount of folic acid converted into dehydration product (mg) × 
AT'

AS
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(b) Standard of storage method 

It shall be stored in a lightproof airtight container. 

B. Preparation (part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of folic acid are 

applied mutatis mutandis. 
(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of folic acid is 

applied mutatis mutandis. 

C. Preparation (part 2) 
(a) Compositional standards 

This product is powder or particles of the mixture of the raw material for manufacturing 

of folic acid and fillers. 

Content: When this product is determined, it contains folic acid (C19H19N7O6) 

corresponding to 90~115 % of the amount on the label. 

Confirmation test: According to the amount of this product on the label, the amount 

containing 1.5 mg of the raw material for manufacturing of folic acid is weighed, added 

with 100 mL of dilute sodium hydroxide test solution for a preparation containing 

hydrogenated oils, higher saturated fatty acids, fatty acids, vegetable oil or animal fats 

added with 30 mL of chloroform, shaken up, and allowed to stand. The aqueous layer is 

filtered. The first filtrate of 10 mL is discarded, and the next filtrate is used as a sample 

solution. The confirmation tests i. and ii. for the raw material for manufacturing of folic 

acid are hereinafter applied mutatis mutandis. 

Assay: Method No. 1 is used for a preparation containing hydrogenated oils, higher 

saturated fatty acids, fatty acids, vegetable oil or animal fats and Method No. 2 is used for 

the others. 

Method No. 1: The amount of this product containing approximately 0.05 g of folic acid 

(C19H19N7O6) is weighed to three significant digits and the value is recorded. It is 

added with 50 mL of chloroform, shaken up, and filtered using a glass filter (G4). The 

residue on the filter is washed three times with 20 mL of chloroform each time. When 

the chloroform odor on the residue disappears, the residue is filtered by extracting with 

approximately 90 mL of dilute sodium hydroxide test solution and the filtrate is added 

with dilute sodium hydroxide test solution to make 100 mL. This is used as a T1 

solution. Separately, approximately 0.05 g of folic acid reference standard (whose 

water content was previously measured in the same manner for the raw material for 

manufacturing of folic acid) is weighed to the digits of 0.1 mg, and the value is 
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recorded. It is dissolved with dilute sodium hydroxide test solution, transferred to a 

100 mL volumetric flask, and added with more dilute sodium hydroxide test solution 

to the graduation line to make 100 mL. This is used as a S1 solution. 30 mL each of T1 

and S1 solutions is measured using a volumetric pipette. The assay for the raw material 

for manufacturing of folic acid is hereinafter applied mutatis mutandis.  

Method No. 2: The amount of this product containing approximately 0.05 g of folic acid 

(C19H19N7O6) is weighed to three significant digits and the value is recorded. It is 

added with 50 mL of dilute sodium hydroxide test solution, frequently shaken up, 

filtered into a 100 mL volumetric flask, and washed with dilute sodium hydroxide test 

solution. The filtrate and the washings are mixed and added with more dilute sodium 

hydroxide test solution to make 100 mL. This is used as a T1 solution and Method No. 

1 is hereinafter applied mutatis mutandis. 

(b) Standard of storage method 

It shall be stored in a lightproof capped container. 

 

(86) Potassium iodate 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it contains 99.0 % or more of potassium iodate 

(KIO3). 

Physical and chemical properties: 

i. This product is white crystals or crystalline powder with no odor. 

ii. This product is easy to dissolve in water but hard to dissolve in ethanol. 

iii. The pH of a solution of this product in water (1→20) is 7.0~9.0 

Confirmation test: 

i. When 1 mL of a solution of this product in water (1→20) is added with a drop of starch 

test solution and 2 drops of hypophosphoric acid test solution (1→5), the resulting 

solution is blue. 

ii. A solution of this product in water (1→20) gives the qualitative reactions i. of 

potassium salt. 

Purity test: 

i. Clarity and color of solution: When 1.0 g (0.95~1.04 g) of this product is dissolved 

with 20 mL of water, the resulting solution shall be colorless and clear. 
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ii. Chlorate: When 1.0 g (0.95~1.04 g) of this product is placed in a porcelain dish, added 

with 2 mL of sulfuric acid, and allowed to stand for 10 minutes, chlorine odor or gas 

shall not be generated. 

iii. Heavy metal: 2.0 g (1.95~2.04 g) of this product is placed in a porcelain pot, added 

with 3 mL of hydrochloric acid (1→2), evaporated to dryness on a sand bath, added 

with 3 mL of hydrochloric acid (1→2), and again evaporated to dryness on a sand 

bath. Then, the same procedure is performed three times using 3 mL of hydrochloric 

acid each time (1→2). The residue is dissolved with 10 mL of water, added with a 

drop of phenolphthalein test solution, added with ammonia test solution by dropping 

until the solution turns slightly red, added with 2 mL of diluted acetic acid, and added 

with water to make 50 mL. This is used as a sample solution. 2.0 mL of lead standard 

solution is added with 3 mL of hydrochloric acid (1→2), evaporated to dryness on a 

sand bath, and subjected to the same procedure for preparation of the sample solution. 

This is used as a control solution. When heavy metal is tested using these solutions, the 

color of the sample solution shall not be darker than that of the control solution (10 

mg/kg and less). 

iv. Arsenic: 0.40 g (0.395~0.404 g) of this product is weighed and a sample solution is 

prepared by Method No. 2 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of absorbing solution shall not be darker than 

the standard color (5 mg/kg or less). 

Assay: Approximately 1.0 g of this product is weighed to the digits of 0.01 g and the value 

is recorded. It is dissolved with 50 mL of water, transferred to a 100 mL volumetric flask, 

and added with water to the graduation line to make 100 mL. 10 mL of this solution is 

measured using a volumetric pipette, transferred to a stoppered flask, added with 30 mL 

of water, 3 g (2.5~3.4 g) of potassium iodide and 5 mL of sulfuric acid (1→5), tightly 

stoppered within 30 seconds, allowed to stand in a dark place for 5 minutes, and titrated 

with 0.1 mol/L sodium thiosulfate solution (indicator: 1 mL of starch test solution). A 

blank test is performed in the same manner and corrections are made.  

0.1 mol/L sodium thiosulfate solution 1 mL = 3.567 mg KIO3 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of potassium iodate 

are applied mutatis mutandis. 
(b) Standard of storage method 
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The standard of storage method of the raw material for manufacturing of potassium 

iodate is applied mutatis mutandis. 

 

(87) Calcium iodate 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it contains 95.0 % or more of calcium iodate 

[Ca(IO3)2]. 

Physical and chemical properties: 

i. This product is white crystals or crystalline powder with no odor or a slightly specific 

odor. 

ii. This product is hard to dissolve in water and ethanol. 

Confirmation test: 

i. When 5 mL of a saturated solution of this product in water is added with a drop of 

starch test solution and 2 drops of hypophosphoric acid test solution (1→5), the 

resulting solution is blue. 

ii. Flame coloration test for this product moisturized with hydrochloric gives red color. 

Purity test: 

i. Clarity and color of solution: 1.0 g (0.95~1.04 g) of this product is added with 50 mL 

of 1 mol/L hydrochloric acid test solution, and dissolved on a water bath by warming. 

The resulting solution shall be colorless to pale yellow and clear. 

ii. Chlorate: The purity test ii. for the raw material for manufacturing of potassium iodate 

is applied mutatis mutandis. 

iii. Heavy metal: The purity test iii. for the raw material for manufacturing of potassium 

iodate is applied mutatis mutandis (10 mg/kg or less). 

iv. Arsenic: 0.40 g (0.395~0.404 g) of this product is weighed, added with 5 mL of 

chlorine (2→3), evaporated to dryness on a water bath, added with 5 ml of 

hydrochloric acid (2→3), and again evaporated to dryness on a water bath. This 

procedure is repeated until the color of iodine disappears, and then it is added with 5 

mL of water, and dissolved by heating on a water bath to prepare a sample solution. 

Arsenic is tested by the method using device A, the color of this sample solution shall 

not be darker than that obtained when the same procedure is performed without using 

this product, and 2.0 mL of arsenic standard solution is added and thereinafter the 

same procedure as for the sample solution is performed (5 mg/kg or less). 
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Assay: 0.1 g of this product is weighed to the digits of 0.001 g and the value is recorded. It 

is dissolved with 30 mL of water, 3 g (2.5~3.4 g) of potassium iodide, and 5 mL of 

hydrochloric acid (1→9), and titrated with 0.1 mol/L sodium thiosulfate solution 

(indicator: 1 mL of starch test solution). A blank test is performed in the same manner 

and corrections are made. 

0.1 mol/L sodium thiosulfate solution 1 mL = 3.249 mg Ca (IO3)2 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of calcium iodate are 

applied mutatis mutandis. 
(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of calcium iodate 

is applied mutatis mutandis. 

 

(88) Riboflavin 

Riboflavin (part 1) 
A. Raw material for manufacturing 

(a) Compositional standards 

Content: When this product is determined following a 2-hour drying at 105 °C, it contains 

96.0 % or more of riboflavin (C17H20N4O6). 

Physical and chemical properties: 

i. This product is yellow to orange-yellow crystals with a slightly specific odor. 

ii. This product is hard to extremely dissolve in water and hardly dissolves in ethanol, 

ether, or chloroform. 

iii. This product dissolves in 1 mol/L sodium hydroxide test solution. 

iv. A saturated solution of this product is neutral. 

v. This product decomposes by light. 

vi. Melting point: Approximately 280 °C (dissolution). 

Confirmation test: 

i. A solution of this product in water (1→100,000) is pale yellow-green and emits strong 

yellow-green fluorescence. When 5 mL of this product is added with 0.02 g 

(0.015~0.024 g) of hydrosulfite sodium, the color of the solution and the fluorescence 

disappear, but when it is shaken up in air they gradually reappear. The fluorescence of 
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the solution disappears when dilute hydrochloric acid or 1 mol/L sodium hydroxide 

test solution is added by dropping. 

ii. When 10 mL of a solution of this product in water (1→100,000) is put in a stoppered 

test tube, added with 1 mL of 1 mol/L sodium hydroxide test solution, irradiated with 

10~30 watts of fluorescent light at a distance of 20 cm at 20~40 °C for 30 minutes, 

added with 0.5 mL of acetic acid to make it acidic, added with 5 mL of chloroform, 

and shaken up well, the chloroform layer emits yellow-green fluorescence. 

iii. In the measurement of the absorption spectrum of a solution of this product in pH 7.0 

phosphate buffer (1→100,000), the absorption maximum is at the wavelengths of 

265~267 nm, 372~374 nm, and 444~446 nm. When the absorbances are called A1, A2, 

and A3, respectively, A2/A1 and A3/A1 are 0.314~0.333 and 0.364~0.388, respectively. 

Purity test: 

i. Specific rotation: This product is dried at 105 °C for 2 hours, approximately 0.1 g of it 

is weighed to the digits of 0.001 g, and the value is recorded. It is added with 4 mL of 

dilute sodium hydroxide test solution using a volumetric pipette to dissolve, added 

with 10 mL of newly boiled and cooled water, added with 4 mL of non-aldehyde 

ethanol using a volumetric pipette while shaking well, transferred to a 20 mL 

volumetric flask, and added with newly boiled and cooled water to the graduation line 

to make 20 mL. When rotation of this solution is measured within 30 minutes, it shall 

be [α]D
20 =  

-120 ~ -140°. 
ii. Lumiflavin: 0.025 g (0.0245~0.0254 g) of this product is added with 10 mL of 

chloroform without ethanol, shaken up for 5 minutes, and filtered. The color of this 

filtrate shall not be darker than that of a solution in which 4.0 mL of 0.017 mol/L 

potassium dichromate is added with water to make 1 L. 

Loss on drying: Less than 1.5 % (0.5 g, 105 °C, 2 hours) 

Ignition residue: Less than 0.30 % (1 g) 

Assay: The procedure is performed using a lightproof container away from direct sunlight. 

This product is dried at 105 °C for 2 hours, approximately 0.015 g of it is weighed to the 

digits of 0.1 mg, and the value is recorded. It is added with 800 mL of glacial acetic acid 

(1→400), dissolved by warming, allowed to stand, transferred to a 1 L volumetric flask, 

and added with water to the graduation line to make 1 L. This is used as a sample 

solution. Separately, riboflavin reference standard is dried at 105 °C for 2 hours, 

approximately 0.015 of it is weighed to the digits of 0.1 mg, and the value is recorded. It 

is transferred to a 1 L volumetric flask, added with 800 mL of glacial acetic acid 

(1→400), dissolved by warming, allowed to stand, and added with water to the 
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graduation line to 1 L. This is used as a standard solution. The absorbances of AT and AS 

of the sample and standard solutions, respectively, at a wavelength of 445 nm are 

measured using water as a control solution. Then, 5 mL each of these solutions is added 

with 0.02 g (0.015~0.024 g) of sodium hydrosulfite and shaken up to be decolorized, and 

the absorbances of AT' and AS' of these solutions are measured within 30 seconds. 

Amount of riboflavin  (C17H20N4O6) (mg) 

= Amount of riboflavin reference standard (mg) × 
AT - AT'

AS - AS'
 

(b) Standard of storage method 

It shall be stored in a lightproof airtight container. 

B. Preparation (Part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of riboflavin (part 1) 

are applied mutatis mutandis. 
(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of riboflavin (part 

1) is applied mutatis mutandis. 

C. Preparation (Part 2) 
(a) Compositional standards 

This product is powder or particles of the mixture of the raw material for manufacturing 

of riboflavin (part 1) and fillers. 

Content: When this product is determined, it contains riboflavin (C17H20N4O6) 

corresponding to 90~110 % of the amount on the label. 

Confirmation test: 

i. According to the amount of this product on the label, the amount containing 1 mg of 

the raw material for manufacturing of riboflavin (part 1) is weighed, added with 100 

mL of water, shaken up, and filtered. To the filtrate, the confirmation test i. for the raw 

material for manufacturing of riboflavin (part 1) is hereinafter applied mutatis 

mutandis. 

ii. 10 mL of the filtrate in i. is put in a stoppered test tube, the confirmation test ii. for the 

raw material for manufacturing of riboflavin (part 1) is hereinafter applied mutatis 

mutandis. 

Assay: The procedure is performed using a lightproof container away from direct sunlight. 

The amount of this product containing approximately 0.015 g of riboflavin (C17H20N4O6) 

is weighed to three significant digits and the value is recorded. It is added with 800 mL of 

glacial acetic acid (1→400), dissolved by warming, allowed to stand, transferred to a 1 L 
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volumetric flask, added with water to the graduation line to make 1 L, and filtered with 

dry filter paper. This is used as a sample solution. Separately, riboflavin reference 

standard is dried at 105 °C for 2 hours, and the assay for the raw material for 

manufacturing of riboflavin (part 1) is hereinafter applied mutatis mutandis. 

Amount of riboflavin (C17H20N4O6) (mg) 

= Amount of riboflavin reference standard (mg) × 
AT - AT'

AS - AS'
 

(b) Standard of storage method 

It shall be stored in a lightproof capped container. 

 

Riboflavin (part 2) 
A. Raw material for manufacturing 

(a) Compositional standards 

Content: When this product is determined following a 3-hour drying at 105 °C, it contains 

80.0 % or more of riboflavin (C17H20N4O6). 

Physical and chemical properties: 

i. This product is orange-yellow to yellow-brown fine particles with a specific odor. 

ii. This product is hard to extremely dissolve in water and hardly dissolves in ethanol, 

ether, or chloroform. 

iii. This product decomposes by light. 

Confirmation test: 

i. The confirmation test i. for the raw material for manufacturing of riboflavin (part 1) is 

applied mutatis mutandis. 

ii. The confirmation test ii. for the raw material for manufacturing of riboflavin (part 1) is 

applied mutatis mutandis. 

iii. In the measurement of the absorption spectrum of a solution of this product in pH 7.0 

phosphate buffer (1→100,000), the absorption maximum is at the wavelengths of 

264~268 nm, 371~375 nm, and 443~447 nm. When the absorbances are called A1, A2, 

and A3, respectively, A2/A1 and A3/A1 are 0.310~0.333 and 0.364~0.388, respectively. 

Purity test: 

i. Specific rotation: This product is dried at 105 °C for 3 hours, approximately 0.1 g of it 

is weighed to the digits of 0.001 g, and the value is recorded. It is added with 4 mL of 

dilute sodium hydroxide test solution using a volumetric pipette to dissolve, added 

with 10 mL of newly boiled and cooled water, added with 4 mL of non-aldehyde 

ethanol using a volumetric pipette while shaking well, transferred to a 20 mL 

volumetric flask, added with newly boiled and cooled water to the graduation line to 
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make 20 mL, and centrifuged. When rotation of the supernatant liquid is measured 

within 30 minutes, it shall be [α]D
20= -100 ~ -120°. 

ii. Lumiflavin: The purity test ii. for the raw material for manufacturing of riboflavin 

(part 1) is applied mutatis mutandis. 

iii. Heavy metals: 1.0 g (0.95~1.04 g) of this product is weighed and a sample solution is 

prepared by Method No. 2 of the heavy metals test method. A control solution is 

prepared using 2.0 mL of lead standard solution. When heavy metal is tested using 

these solutions, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). 

iv. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed and a sample solution is 

prepared by Method No. 3 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of absorbing solution shall not be darker than 

the standard color (2 mg/kg or less). 

Loss on drying: Less than 5.0 % (1 g, 105 °C, 3 hours) 

Ignition residue: Less than 3.0 % (1 g) 

Assay: The procedure is performed using a lightproof container away from direct sunlight. 

This product is dried at 105 °C for 3 hours, approximately 0.05 g of it is weighed to the 

digits of 0.1 mg, and the value is recorded. It is added with 500 mL of 10 w/v% saccharin 

sodium solution, stirred for 30 minutes, and centrifuges as appropriate. This is used as a 

sample stock solution. 10 mL of the sample stock solution is measured using a volumetric 

pipette, transferred to a 100 mL volumetric flask, added with water to the graduation line 

to make 100 mL, and filtered with a 0.45 µm membrane filter. This is used as a sample 

solution. 20 µL of this solution is tested by the liquid chromatography under the 

following conditions. The peak height or area of riboflavin is measured from the obtained 

chromatogram, the concentration of riboflavin is determined from a calibration curve 

separately obtained, and the content is calculated. 

Operating conditions: 

Detector: Fluorescence detector (excitation wavelength: 445 nm, fluorescence 

wavelength: 530 nm) 

Column: A stainless tube (inner diameter: approx. 4.0 mm, length: approx. 300 mm) is 

filled with 10 µm or less of octadecyl-silylated silica gel. 

Column temperature: 40 °C 

Mobile phase: Water / methanol (7:3) 

Flow rate: 0.8 mL/min. 

Preparation of calibration curve:Riboflavin reference standard is dried at 105 °C for 3 

hours, approximately 25 mg of it is weighed to the digits of 0.1 mg, and the value is 
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recorded. It is dissolved with 10 w/v% saccharin sodium solution, transferred to a 250 

mL brown stoppered Erlenmeyer flask, and added with the same solution to the 

graduation line to prepare a standard stock solution of riboflavin (1 mL of this solution 

contains 0.1 mg of riboflavin (C17H20N4O6)). In the use, a certain volume of the standard 

stock solution is accurately diluted with water to prepare the solutions containing 5, 7.5, 

and 10 µg/mL. Each solution is filtered with a 0.45 µm membrane filter to prepare a 

standard solution. 20 µL each of the standard solutions is hereinafter tested by the liquid 

chromatography as is the case in the sample solution. The peak height or area of 

riboflavin is measured from the obtained chromatogram and a calibration curve is 

prepared. 

(b) Standard of manufacturing method 

For manufacturing, the riboflavin producing strain of Ashbya gossypii is aerobically 

cultured.After the cultivation, the bacterial cells are heat-treated to separate riboflavin, and 

dried. 

(c) Standard of storage method 

It shall be stored in a lightproof airtight container. 

(d) Standard of the label 

The following words shall be described on the immediate container or the immediate 

wrapper of this product. 

Riboflavin (Feed grade) 

B. Preparation 
(a) Compositional standards 

The compositional standard of the raw material for manufacturing of riboflavin (part 2) is 

applied mutatis mutandis. 

(b) Standard of manufacturing method 

The standard of manufacturing method of the raw material for manufacturing of 

riboflavin (part 2) is applied mutatis mutandis. 

(c) Standard of storage method 

The standard of storage method of the raw material for manufacturing of riboflavin (part 

2) is applied mutatis mutandis. 

(d) Standard of the label 

The standard of the label of the raw material for manufacturing of riboflavin (part 2) is 

applied mutatis mutandis. 

 

Riboflavin (part 3) 
A. Raw material for manufacturing 
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(a) Compositional standards 

Content: When this product is determined following a 2-hour drying at 105 °C, it contains 

96.0 % or more of riboflavin (C17H20N4O6). 

Physical and chemical properties: 

i. This product is yellow to orange-yellow crystals with a slightly specific odor. 

ii. This product is hard to extremely dissolve in water and hardly dissolves in ethanol, 

ether, or chloroform. 

iii. This product dissolves in 1 mol/L sodium hydroxide test solution. 

iv. A saturated solution of this product is neutral. 

v. This product decomposes by light. 

vi. Melting point: Approximately 290 °C (dissolution) 

Confirmation test: The confirmation test of the raw material for manufacturing of riboflavin 

(part 1) is applied mutatis mutandis. 

Purity test: The purity test of the raw material for manufacturing of riboflavin (part 1) is 

applied mutatis mutandis. 

Loss on drying: Less than 1.5 % (0.5 g, 105 °C, 2 hours) 

Ignition residue: Less than 0.30 % (1 g) 

Assay: The assay of the raw material for manufacturing of riboflavin (part 1) is applied 

mutatis mutandis. 

(b) Standard of manufacturing method 

For manufacturing, the riboflavin producing recombinant, whose host is the strain 

belonging to Bacillus subtilis, is aerobically cultured. After the cultivation, the bacterial 

cells are heat-treated to separate crude crystal fractions of riboflavin. Then the crude crystals 

are purified and the obtained solid is dried. 

(c) Standard of storage method 

It shall be stored in a lightproof airtight container. 

B. Preparation (part 1) 
(a) Compositional standards 

The compositional standard of the raw material for manufacturing of riboflavin (part 3) is 

applied mutatis mutandis. 

(b) Standard of manufacturing method 

The standard of manufacturing method of the raw material for manufacturing of 

riboflavin (part 3) is applied mutatis mutandis. 

(c) Standard of storage method 

The standard of storage method of the raw material for manufacturing of riboflavin (part 

3) is applied mutatis mutandis. 



Provisional Translation from Japanese Original 
 

301 
 

C. Preparation (part 2) 
(a) Compositional standards 

This product is powder or particles of the mixture of the raw material for manufacturing 

of riboflavin (part 3) and fillers. 

Content: When this product is determined, it contains riboflavin (C17H20N4O6) 

corresponding to 90~110 % of the amount on the label. 

Confirmation test: 

i. According to the amount of this product on the label, the amount containing 1 mg of 

the raw material for manufacturing of riboflavin (part 3) is weighed, added with 100 

mL of water, shaken up, and filtered. To the filtrate, the confirmation test i. for the raw 

material for manufacturing of riboflavin (part 1) is applied mutatis mutandis. 

ii. 10 mL of the filtrate in i. is put in a stoppered test tube, and the confirmation test ii. for 

the raw material for manufacturing of riboflavin (part 1) is applied mutatis mutandis. 

Assay: The procedure is performed using a lightproof container away from direct sunlight. 

The amount of this product containing approximately 0.015 g of riboflavin (C17H20N4O6) 

is weighed to three significant digits and the value is recorded. It is added with 800 mL of 

glacial acetic acid (1→400), dissolved by warming, allowed to cool, transferred to a 1 L 

volumetric flask, added with water to the graduation line to make 1 L, and filtered with 

dry filter paper. This is used as a sample solution. Separately, riboflavin reference 

standard is dried at 105 °C for 2 hours, and the assay for the raw material for 

manufacturing of riboflavin (part 1) is hereinafter applied mutatis mutandis. 

Amount of riboflavin (C17H20N4O6) (mg) 

= Amount of riboflavin reference standard (mg) × 
AT - AT'

AS - AS'
 

(b) Standard of storage method 

It shall be stored in a lightproof capped container. 

 

(89) Riboflavin butyrate 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is dried in a desiccator (reduced pressure, silica gel) for 4 hours 

and determined, it contains 97.0~102.0 % of riboflavin butyrate (C33H44N4O10). 

Physical and chemical properties: 

i. This product is yellow-orange crystals or crystalline powder with a slight specific odor. 
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ii. This product is easy to extremely dissolve in ethanol and chloroform and hardly 

dissolves in water. 

iii. Melting point: Approximately 148 °C. 

Confirmation test: 

i. A solution of this product in ethanol (1→100,000) is pale yellow-green and emits 

strong yellow-green fluorescence. This fluorescence disappears when dilute 

hydrochloric acid or 1 mol/L sodium hydroxide test solution is added. 

ii. 0.01 g (0.005~0.014 g) of this product is weighed, dissolved with 5 mL of ethanol, 

added with 2 mL of a mixed solution of equivalent volume of hydroxylamine 

hydrochloride solution (3→20) and sodium hydroxide solution (3→20), shaken up 

well, and added with 0.8 mL of hydrochloric acid, 0.5 mL of ferric chloride test 

solution, and 5 mL of ethanol. The resulting solution is dark red-brown. 

Purity test: 

i. Clarity and color of solution: 0.10 g (0.095~0.104 g) of this product is dissolved with 

10 mL of chloroform. The resulting solution shall be clear. 

ii. Ratio of absorbance: In the measurement of the absorption spectrum of a solution of 

this solution in ethanol (1.7→100,000), the absorption maximum is at the wavelengths 

of 269~271 nm, 349~351 nm, and 444~446 nm. When the absorbances at the 

absorption maximums are called A1, A2, and A3, respectively, A1/A2, A1/A3, and, 

A2/A3 shall be 3.50~3.90, 2.47~2.77, and 0.65~0.75, respectively. 

Loss on drying: Less than 1.0 % (1 g, reduced pressure, silica gel, 4 hours) 

Ignition residue: Less than 0.5 % (1 g) 

Assay: This product is dried for 4 hours in a desiccator (reduced pressure, silica gel), 

approximately 0.04 g of it is weighed to the digits of 0.1 mg, and the value is recorded. It 

is dissolved with ethanol, transferred to a 500 mL volumetric flask, and added with 

ethanol to the graduation line to make 500 mL. 10 mL of this solution is measured using a 

volumetric pipette, transferred to a 50 mL volumetric flask, and added with ethanol to the 

graduation line to make 50 mL. This is used as a sample solution. Separately, riboflavin 

reference standard is dried at 105 °C for 3 hours, approximately 0.05 g of it is weighed to 

the digits of 0.1 mg, and the value is recorded. It is added with 4 mL of glacial acetic acid 

and 150 mL of water, dissolved by warming, allowed to cool, transferred to a 500 mL 

volumetric flask, and is added with water to the graduation line to make 500 mL. 5 mL of 

this solution is measured using a volumetric pipette, transferred to a 50 mL volumetric 

flask, and added with ethanol to the graduation line to make 50 mL. This is used as a 

standard solution. The absorbances of AT and AS of the sample and standard solutions at a 

wavelength of 445 nm are measured, using ethanol as a control solution. 
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Amount of riboflavin butyrate (C33H44N4O10) (mg) 

= Amount of riboflavin reference standard (mg) × 
AT

AS
 × 0.8725 

(b) Standard of storage method 

It shall be stored in a lightproof airtight container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of riboflavin butyrate 

are applied mutatis mutandis. 
(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of riboflavin 

butyrate is applied mutatis mutandis. 

 

(90) Zinc sulfate (dry) 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it contains 80.0 % or more of zinc sulfate (dry) 

(ZnSO4). 

Physical and chemical properties: 

i. This product is white powder with no odor. 

ii. This product is easy to dissolve in water, easy to slightly dissolve in glycerin, and 

hardly dissolves in ethanol. 

iii. The pH of a solution of this product in water (1→20) is 4.5~6.5 

iv. This product is hygroscopic. 

Confirmation test: A solution of this product in water (1→20) gives the qualitative reactions 

of zinc salt and sulfate. 

Purity test: 

i. Clarity and color of solution: 0.25 g (0.245~0.254 g) of this product is dissolved with 5 

mL of water and 1 mL of sulfuric acid (1→20). The resulting solution shall be clear. 

ii. Heavy metal: 1.0 g (0.95~1.04 g) of this product is placed in a Nessler tube, dissolved 

with 10 mL of water, added with 20 mL of potassium cyanide test solution, shaken up 

well, added with 2 drops of sodium sulfide test solution, and after 5 minutes is 

observed from above using a white paper background. Then, the color of this solution 

shall not be darker than that of a solution prepared by the procedure in which 2.0 mL 

of lead standard solution is added with 8.0 mL of water and 20 mL of potassium 
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cyanide test solution, shaken up well, and hereinafter subjected to the same procedures 

as for the sample solution (20 mg/kg or less). 

iii. Arsenic: 0.20 g (0.195~0.204 g) of this product is weighed and a sample solution is 

prepared by Method No. 1 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of absorbing solution shall not be darker than 

the standard color (10 mg/kg or less). 

Assay: Approximately 0.2 g of this product is weighed to the digits of 0.001 g and the value 

is recorded. It is dissolved with water, transferred to a 100 mL volumetric flask, and 

added with water to the graduation line to make 100 mL. 25 mL of this solution is 

measured using a volumetric pipette, added with 100 mL of water and 2 mL of pH 10.7 

ammonia-ammonium chloride buffer and titrated with 0.01 mol/L ethylene-diamine-

tetraacetic acid disodium solution (indicator: 0.04 g (0.035~0.044 g) of eriochrome black 

T-sodium chloride indicator). 

0.01 mol/L ethylene-diamine-tetraacetic acid disodium solution 1 mL 

= 1.614 mg ZnSO4 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation (part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of zinc sulfate (dry) 

are applied mutatis mutandis. 
(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of zinc sulfate 

(dry) is applied mutatis mutandis. 

C. Preparation (part 2) 
(a) Compositional standards 

This product is powder of the mixture of the raw material for manufacturing of zinc 

sulfate (dry) and fillers. 

Content: When this product is determined, it contains zinc sulfate (ZnSO4) corresponding to 

90~110 % of the amount on the label. 

Confirmation test: According to the amount of this product on the label, the amount 

containing 1 g of the raw material for manufacturing of zinc sulfate (dry) is weighed, 

added with 10 mL of water, shaken up well, and filtered. To the filtrate the confirmation 

test for the raw material for manufacturing of zinc sulfate (dry) is hereinafter applied 

mutatis mutandis. 



Provisional Translation from Japanese Original 
 

305 
 

Assay: The amount of this product containing approximately 0.2 g of zinc sulfate (ZnSO4) 

is weighed to three significant digits and the value is recorded. The assay for the raw 

material for manufacturing of zinc sulfate (dry) is hereinafter applied mutatis mutandis. 

0.01 mol/L ethylene-diamine-tetraacetic acid disodium solution 1 mL 

= 1.614 mg ZnSO4 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of zinc sulfate 

(dry) is applied mutatis mutandis. 

 

(91) Zinc sulfate (crystal) 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it contains 99.0~102.0 % of zinc sulfate 

(ZnSO4 7H2O). 

Physical and chemical properties: 

i. This product is colorless crystals or white crystalline powder with no odor. 

ii. This product is easy to extremely dissolve in water, easy to dissolve in glycerin, and 

hardly dissolves in ethanol. 

iii. The pH of a solution of this product in water (1→20) is 3.5~6.0. 

iv. This product effloresces in dry air. 

Confirmation test: A solution of this product in water (1→20) gives the qualitative reactions 

of zinc salt and sulfate. 

Purity test: 

i. Clarity and color of solution: 0.25 g (0.245~0.254 g) of this product is dissolved with 5 

mL of water. The resulting solution shall be clear. 

ii. Heavy metal: The purity test ii. for the raw material for manufacturing of zinc sulfate 

(dry) is applied mutatis mutandis. In this case, “2.0 mL” and “8.0 mL” shall be 

replaced by “1.0 mL” and “9.0 mL” respectively (10 mg/kg or less). 
iii. Arsenic: 0.40 g (0.395~0.404 g) of this product is weighed and a sample solution is 

prepared by Method No. 1 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of absorbing solution shall not be darker than 

the standard color (5 mg/kg or less). 
Assay: Approximately 0.4 g of this product is weighed to the digits of 0.001 g and the value 

is recorded. It is dissolved with water, transferred to a 100 mL volumetric flask, and 

added with water to the graduation line to make 100 mL. 25 mL of this solution is 
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measured using a volumetric pipette, added with 100 mL of water and 2 mL of pH 10.7 

ammonia-ammonium chloride buffer and titrated with 0.01 mol/L ethylene-diamine-

tetraacetic acid disodium solution (indicator: 0.04 g (0.035~0.044 g) of eriochrome black 

T-sodium chloride indicator). 

0.01 mol/L ethylene-diamine-tetraacetic acid disodium solution 1 mL 

= 2.876 mg ZnSO4 7H2O 
(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation  
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of zinc sulfate 

(crystal) are applied mutatis mutandis. 
(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of zinc sulfate 

(crystal) is applied mutatis mutandis. 

 

(92) Zinc sulfate methionine 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined following a 2-hour drying at 110 °C, it contains 

20.0~23.5 % of zinc (Zn) and 38.0~44.0 % of methionine (C5H11NO2S). 

Physical and chemical properties: 

i. This product is pale purple powder with a specific odor. 

ii. This product is hard to dissolve in water and hardly dissolves in ethanol and .methanol 

iii. The pH of a solution of this product in water (1→100) is 4.2~4.7. 

Confirmation test: 

i. When 10 mL of a solution of this product in dilute hydrochloric acid (1→10) is added 

with several drops of ammonium sulfide test solution or sodium sulfide test solution, 

gray-brown precipitation is generated. The precipitation is fractionated. It does not 

dissolve by adding diluted acetic acid but dissolves by adding dilute hydrochloric acid. 

ii. When 10 mL of a solution of this product in dilute hydrochloric acid (1→10) is added 

with several drops of potassium ferrocyanide test solution, blue-white precipitation is 

generated. It does not dissolve when dilute hydrochloric acid is added to a part of it, 

but with the addition of 1 mol/L sodium hydroxide test solution, another part of it 

dissolves. 
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iii. A solution of this product in water (1→100) gives the qualitative reaction i. of sulfate. 

iv. 0.5 g (0.45~0.54 g) of this product and 0.1 g (0.05~0.14 g) of the raw material for 

manufacturing of DL-methionine are weighed. Each of them is dissolved with 10 mL 

of water to prepare sample and standard solutions. 5 µL each of the sample and 

standard solutions is spotted on a thin layer plate prepared using silica gel for thin-

layer chromatography. Then it is developed approximately 10~15 cm with the 

developing solvent, a mixed solution of ethanol and water (63:37), and the thin layer is 

dried at 105 °C for 30 minutes. When it is evenly sprayed with a solution of ninhydrin 

in ethanol (1→200) and heated at 105 °C for 5 minutes, the spots obtained from the 

sample and standard solutions are purple, and their Rf values are equal. 

v. 1 mg (0.5~1.4 mg) of this product is weighed. When the infrared absorption spectrum 

of this product is measured using the potassium bromide disk method of the infrared 

absorption spectroscopy, absorptions are observed at around 1,640 cm−1, 1,490 cm−1, 

1,420 cm−1, 1,340 cm−1, 1,120 cm−1, 1,060 cm−1, 980 cm−1 and 610 cm−1, but not 

observed at around 2,100 cm−1. 

Purity test: 

i. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed, and ashed by ignition at 

500~600 °C. After cooling, it is added with 5 mL of hydrochloric acid (1→2) and 

evaporated to dryness on a water bath. The residue is added with 15 mL of water and 2 

drops of hydrochloric acid (1→2) and heated on a water bath for 30 minutes. Then, it 

is added with a drop of phenolphthalein test solution, added with ammonia test 

solution by dropping until the solution turns slightly red, and added with 2 mL of 

acetic acid. It is added with 30 mL of potassium cyanide test solution, stirred, and 

filtered. The filtrate and the washings are transferred to a Nessler tube and added with 

water to make 50 mL. When it is added with 2 drops of sodium sulfide test solution 

and allowed to stand for 5 minutes, the color of this solution shall not be darker than 

that of a solution prepared by the procedure in which 3.0 mL of lead standard solution 

is added with 15 mL of water and 30 mL of potassium cyanide test solution, stirred 

well, added with 2 drops of sodium sulfide test solution and allowed to stand for 5 

minutes (30 mg/kg or less). 

ii. Arsenic: 0.67 g (0.665~0.674 g) of this product is weighed and a sample solution is 

prepared by Method No. 1 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of absorbing solution shall not be darker than 

the standard color (3 mg/kg or less). 

Loss on drying: Less than 15.0 % (1 g, 110 °C, 2 hours) 

Assay 
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i. Zinc: This product is dried at 110 °C for 2 hours, approximately 0.2 g of it is weighed 

to the digits of 0.001 g, and the value is recorded. It is placed in a 100 mL volumetric 

flask, dissolved with water, and added with more water to the graduation line to make 

100 mL. 25 ml of this solution is measured using a volumetric pipette, added with 100 

mL of water and 2 mL of pH 10.7 ammonia-ammonium chloride buffer and titrated 

with 0.05 mol/L ethylene-diamine-tetraacetic acid disodium solution (indicator: 0.04 g 

(0.035~0.044 g) of eriochrome black T-sodium chloride indicator). 

0.05 mol/L ethylene-diamine-tetraacetic acid disodium solution 1 mL = 3.269 mg 

Zn 

ii. Methionine: This product is dried at 110 °C for 2 hours, approximately 0.6 g of it is 

weighed to the digits of 0.001 g, and the value is recorded. The assay for the raw 

material for manufacturing of DL-methionine is hereinafter applied mutatis mutandis. 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 

This product is powder of the mixture of the raw material for manufacturing of zinc 

methionine sulfate and fillers. 

Content: When this product is determined, it contains zinc (Zn) and methionine (C5H11NO 

2S) corresponding to 90~110 % of the amount on the label. 

Confirmation test: 

i. According to the amount of this product on the label, the amount containing 0.4 g of 

zinc (Zn) is weighed, added with 10 mL of dilute hydrochloric acid, shaken up well, 

and filtered. When the filtrate is added with several drops of ammonium sulfide or 

sodium sulfide test solution, gray precipitation is generated. The fractionated 

precipitation does not dissolve by adding diluted acetic acid but dissolves by adding 

dilute hydrochloric acid. 

ii. According to the amount of this product on the label, the amount containing 0.4 g of 

zinc (Zn) is weighed, added with 10 mL of dilute hydrochloric acid, shaken up well, 

and filtered. When the filtrate is added with several drops of potassium ferrocyanide 

test solution, pale yellow-white precipitation is generated. The precipitation does not 

dissolve when dilute hydrochloric acid is added to a part of it, but with the addition of 

1 mol/L sodium hydroxide test solution, another part of it dissolves. 

iii. According to the amount of this product on the label, the amount containing 0.4 g of 

zinc (Zn) is weighed, added with 100 mL of water, stirred, and filtered. The filtrate 

gives the qualitative reaction i. of sulfate. 
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iv. According to the amount of this product on the label, the amount containing 0.1 g of 

methionine (C5H11NO2S) is weighed. Separately, 0.1 g (0.05~0.14 g) of the raw 

material for manufacturing of methionine is weighed. Each of them is dissolved with 

10 mL of water and filtered. Both filtrates are used as sample and standard solutions. 5 

µL each of the sample and standard solutions is spotted on a thin layer plate prepared 

using silica gel for thin-layer chromatography. Then it is developed approximately 

10~15 cm with the developing solvent, a mixed solution of ethanol and water (63:37), 

and the thin layer is dried at 105 °C for approximately 30 minutes. When it is evenly 

sprayed with a solution of ninhydrin in ethanol (1→200) and heated at 105 °C for 5 

minutes, the spots obtained from the sample and standard solutions are purple, and 

their Rf values are equal. 

v. According to the amount of this product on the label, the amount containing 1 mg of 

the raw material for manufacturing of zinc sulfate methionine. When the infrared 

absorption spectrum of it is measured using the potassium bromide disk method of the 

infrared absorption spectroscopy, absorptions are observed at around 1,640 cm-1, but 

not observed at around 2,100 cm−1. 

Assay 

i. Zinc: The amount of this product containing approximately 0.02 g of zinc sulfate 

methionine is weighed to three significant digits and the value is recorded. It is added 

with hydrochloric acid (1→11), stirred for 30 minutes, filtered, transferred to a 100 

mL volumetric flask, and added with water to the graduation line to make 100 mL. 5 

mL of the filtrate is measured using a volumetric pipette, and added with 100 mL of 

hydrochloric acid (1→100) to make 100 mL. This is used as a sample solution. 

Separately, the same procedure is performed without adding this product to prepare a 

blank test solution. Then 10, 20, 30, 40 and 50 mL of lead standard solution are 

measured by a volumetric pipette and added with hydrochloric acid (1→100) to make 

100 mL, and they are called the standard solutions 1, 2, 3, 4 and 5. The sample 

solution, the standard solutions 1, 2, 3, 4 and 5, and the blank test solution are 

determined by the atomic absorption spectrophotometry. A calibration curve is 

prepared from the absorbances of the standard solutions 1, 2, 3, 4 and 5, and the 

content of zinc in the sample is calculated. 

Gas to be used: Flammable gas, acetylene 

Combustion-supporting gas, air 

Lamp: Zinc hollow cathode lamp 

Wavelength: 213.9 nm 

Content of zinc (%) 
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= 
Concentration of zinc obtained from the calibration curve (µg/mL) × 200 

Collected amount of the sample (mg)  

ii. Methionine: The amount of this product containing approximately 0.03 g of 

methionine (C5H11NO2S) is weighed to three significant digits and the value is 

recorded. It is added with 15 mL of a mixed solution of n-hexane and isopropanol 

(1:1), stirred to dissolve, added with 70 mL of hydrochloric acid (9→250), vigorously 

stirred and extracted. This solution is transferred to a separatory funnel while filtering 

with absorbent cotton and the container is washed with 5 mL of a mixed solution of n-

hexane and isopropanol (1:1) and 15 mL of hydrochloric acid (9→250). The washings 

are poured into the absorbent cotton and these filtrates are mixed. The resulting 

solution is vigorously shaken up and the aqueous layer is transferred to a 100 mL 

volumetric flask and added with hydrochloric acid (9→250) to the graduation line to 

make 100 mL. 2 mL of this solution is measured using a volumetric pipette, added 

with 2 mL of hydrochloric acid (9→250) and 12 mL of water using a volumetric 

pipette. This is used as a sample solution. Separately, 0.030 g of dry DL-methionine 

for assay is weighed to the digits of 0.1 mg and the value is recorded. It is dissolved 

with hydrochloric acid (9→250), transferred to a 100 mL volumetric flask, added with 

hydrochloric acid (9→250) to the graduation line to make 100 mL. 2 mL of this 

solution is measured using a volumetric pipette, added with 2 mL of hydrochloric acid 

(9→250) and 12 mL of water using a volumetric pipette. This is used as a standard 

solution. Separately, 2 mL of hydrochloric acid (9→250) is measured using a 

volumetric pipette, added with 6 mL of water using a volumetric pipette to prepare a 

blank test solution. Then, 2 mL each of the sample, standard, and blank test solutions 

is measured using a volumetric pipette, transferred to a 25 mL volumetric flask, added 

with 1 mL of newly prepared ninhydrin-ascorbic acid test solution and 1 mL of 

pyridine using a volumetric pipette, shaken up, heated in a water bath for 25 minutes, 

cooled with water, and added with water to the graduation line to make 25 mL. The 

blank test solution is used as a control solution, and the absorbances of AT and AS of 

sample and standard solutions at a wavelength 570 nm are measured. 

Amount of methionine (C5H11NO2S) (mg) 

= Amount of DL-methionine for assay (mg) × 
AT

AS
 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of zinc sulfate 

methionine is applied mutatis mutandis. 
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(93) Cobalt sulfate (dry) 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it contains 87.0 % or more of cobalt sulfate 

(CoSO4). 

Physical and chemical properties: 

i. This product is pale pink powder with no odor. 

ii. This product gradually dissolves in water and is hard to slightly dissolve in ethanol. 

Confirmation test: 

i. When 5 mL of a solution of this product in water (1→200) is added with 0.5 mL of 1 

mol/L sodium hydroxide test solution, blue precipitation is generated. It changes to 

brown by heating. 

ii. A solution of this product in water (1→20) gives the qualitative reaction of sulfate. 

Purity test: 

i. Clarity and color of solution: 1.0 g (0.95~1.04 g) of this product is dissolved with 20 

mL of dilute hydrochloric acid. The resulting solution shall be red and clear. 

ii. Lead: 1.0 g (0.95~1.04 g) of this product is weighed, dissolved with nitric acid 

(1→150), transferred to a 20 mL volumetric flask, and added with more nitric acid 

(1→150) to the graduation line to make 20 mL. When lead is tested, using this solution 

as a sample solution, by the lead test method (Method No. 1 of the atomic absorption 

spectrophotometry), the amount of lead shall be 20 mg/kg or less. 

iii. Arsenic: 2.0 g (1.95~2.04 g) of this product is weighed, dissolved with 50 mL of 

water and 5 mL of dilute hydrochloric acid, transferred to a 100 mL volumetric flask, 

and added with water to the graduation line to make 100 mL. 10 mL of this solution is 

measured using a volumetric pipette to prepare a sample solution. When arsenic is 

tested using the sample solution by the method using device B, the color of mercuric 

bromide paper shall not be darker than the standard color (10 mg/kg or less). 

Assay: Appropriately 0.4 g of this product is weighed to the digits of 0.001 g and the value 

is recorded. It is transferred to a 100 mL volumetric flask, dissolved with 5 mL of dilute 

hydrochloric acid and 20 mL of water, and added with more water to the graduation line 

to make 100 mL. 10 mL of this product is measured using a volumetric pipette, added 

with 100 mL of water, and titrated with 0.01 mol/L ethylenediaminetetraacetic acid 

disodium solution, while adjusting to pH 8.0 with ammonia test solution (indicator: 0.2 g 

(0.15~0.24 g) of murexide indicator). 

0.01 mol/L ethylenediaminetetraacetic acid disodium solution 1 mL 

= 1.550 mg CoSO4 
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(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation  
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of cobalt sulfate (dry) 

are applied mutatis mutandis. 
(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of cobalt sulfate 

(dry) is applied mutatis mutandis. 

 

(94) Cobalt sulfate (crystal) 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it contains 98.0~103.0 % of cobalt sulfate 

(CoSO4 7H2O). 

Physical and chemical properties: 

i. This product is glossy, dark red, transparent crystals or pink-white sandy crystals with 

no odor. 

ii. This product is easy to dissolve in water and hardly dissolves in ethanol. 

Confirmation test: 

i. When 5 mL of a solution of this product in water (1→100) is added with 0.5 mL of 1 

mol/L sodium hydroxide test solution, blue precipitation is generated. It changes to 

brown by heating.  

ii. A solution of this product in water (1→10) gives the qualitative reaction of sulfate. 

Purity test: 

i. Clarity and color of solution: 1.0 g (0.95~1.04 g) is dissolved with 20 mL of water. The 

resulting solution shall be red and clear. 

ii. Lead: 2.0 g (1.95~2.04 g) of this product is weighed and dissolved with 50 mL of 

water and 5 mL of dilute hydrochloric acid, transferred to a 100 mL volumetric flask, 

and added with water to the graduation line to make 100 mL. 50 mL of this solution is 

measured using a volumetric pipette to prepare a sample solution. When lead is tested 

using the sample solution by the lead test method (dithizone method), the amount of 

lead shall be 10 mg/kg or less. 

iii. Arsenic: 4.0 g (3.95~4.04 g) of this product is weighed, dissolved with 50 mL of 

water and 5 mL of dilute hydrochloric acid, transferred to a 100 mL volumetric flask, 
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and added with water to the graduation line to make 100 mL. 10 mL of this solution is 

measured using a volumetric pipette to make a sample solution. When arsenic is tested 

using the sample solution by the method using device B, the color of mercuric bromide 

paper shall not be darker than the standard color (5 mg/kg or less). 

Assay: Appropriately 0.5 g of this product is weighed to the digits of 0.001 g and the value 

is recorded. It is transferred to a 100 mL volumetric flask, dissolved with 50 mL of water, 

and added with more water to the graduation line to make 100 mL. 10 mL of this solution 

is measured using a volumetric pipette, added with 100 mL of water, and titrated with 

0.01 mol/L ethylenediaminetetraacetic acid disodium solution, while adjusting to pH 8.0 

with ammonia test solution (indicator: 0.2 g of murexide indicator). 

0.01 mol/L ethylenediaminetetraacetic acid disodium solution 1 mL 

= 2.811 mg CoSO4ꞏ7H2O 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation (part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of cobalt sulfate 

(crystal) are applied mutatis mutandis. 
(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of cobalt sulfate 

(crystal) is applied mutatis mutandis. 

C. Preparation (part 2) 
(a) Compositional standards 

This product is powder of the mixture of the raw material for manufacturing of and cobalt 

sulfate (crystal) fillers. 

Content: When this product is determined, it contains cobalt sulfate (CoSO4 7H2O) 

corresponding to 90~110 % of the amount on the label. 

Confirmation test: 

i. According to the amount of this product on the label, the amount containing 1 g of the 

raw material for manufacturing of cobalt sulfate (crystal) is weighed, added with 100 

mL of water, shaken up well, and filtered. To the filtrate the confirmation test i. for the 

raw material for manufacturing of cobalt sulfate (crystal) is applied mutatis mutandis. 

ii. According to the amount of this product on the label, the amount containing 1 g of the 

raw material for manufacturing of cobalt sulfate (crystal) is weighed, added with 10 

mL of water, shaken up well, and filtered. To the filtrate the confirmation test ii. for 
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the raw material for manufacturing of cobalt sulfate (crystal) is applied mutatis 

mutandis. 

Assay: The amount of this product containing approximately 0.5 g of cobalt sulfate (crystal) 

(CoSO4 7H2O) is weighed to three significant digits and the value is recorded. It is added 

with 20 mL of water, shaken up well, and filtered. The residue on the filter paper is 

washed four times with 10 mL of water each time. The filtrate and the washings are 

mixed, transferred to a 100 mL volumetric flask, and added with water to the graduation 

line to make 100 mL. The assay for the raw material for manufacturing of cobalt sulfate 

(crystal) is applied mutatis mutandis. 

0.01 mol/L ethylenediaminetetraacetic acid disodium solution 1 mL 

= 2.811 mg CoSO4 7H2O 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of cobalt sulfate 

(crystal) is applied mutatis mutandis. 

(95) Ferrous sulfate (dry) 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it contains 80.0 % or more of ferrous sulfate 

(FeSO4). 

Physical and chemical properties: 

i. This product is grayish white powder with no odor. 

ii. This product is easy to dissolve in newly boiled and cooled water, and hardly dissolves 

in ethanol. 

iii. This product is hygroscopic. 

Confirmation test: A solution of this product in water (1→50) gives the qualitative reactions 

of ferrous salt and sulfate. 

Purity test: 

i. Heavy metal: 1.0 g (0.95~1.04 g) of this product is placed in a porcelain dish, dissolved 

with 5 mL of aqua regia, and evaporated to dryness on a water bath. The residue is 

dissolved with 5 mL of 6 mol/L hydrochloric acid test solution and transferred to a 

separatory funnel. The porcelain dish is washed twice with 5 mL each of 6 mol/L 

hydrochloric acid test solution and the washings are put in the separatory funnel. The 

mixed solution is shaken up twice with 40 mL of ether, then shaken up with 20 mL of 

ether, and allowed to stand and the separated ether layer is eliminated. The aqueous 

layer is dissolved with 0.08 g (0.075~0.084 g) of hydroxylamine hydrochloride, heated 
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on a water bath for 10 minutes, allowed to cool, added with strong ammonia solution 

by adding to adjust the pH of the solution to 3 to 4, and added with water to make 50 

mL. This is used as a sample solution. 4.0 mL of the lead standard solution is put in a 

porcelain dish, added with 5 mL of aqua regia, and subjected to the same procedure as 

for the sample solution. This is used as a control solution. When heavy metal is tested 

using the control solution, the color of the sample solution shall not be darker than that 

of the standard solution. However, if precipitation is generated when the pH of the 

sample solution is adjusted to 3~4, the pH is adjusted to 1.8~2.0, and the same test is 

hereinafter performed (40 mg/kg or less). 

ii. Arsenic: 0.6 g (0.55~0.64 g) of this product is weighed and the sample solution is 

prepared by method No. 1 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of the absorbing solution shall not be darker 

than the standard color (3.3 mg/kg or less) 

Loss on drying: Less than 2.0 % (5 g, 105 °C, 2 hours) 

Assay: Approximately 0.4 g of this product is weighed to the digits of 0.001 g and the value 

is recorded. It is dissolved with 20 mL of water and 20 mL of dilute sulfuric acid, added 

with 2 mL of phosphoric acid, and titrated with 0.02 mol/L potassium permanganate 

solution within 30 seconds. 

0.02 mol/L potassium permanganate solution 1 mL = 15.19 mg FeSO4 

(b) Standard of storage method 

It shall be stored in a lightproof capped container. 

B. Preparation (part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of ferrous sulfate 

(dry) are applied mutatis mutandis. 
(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of ferrous sulfate 

(dry) is applied mutatis mutandis. 

C. Preparation (part 2) 
(a) Compositional standards 

This product is powder of the mixture of the raw material for manufacturing of and 

ferrous sulfate (dry) fillers. 

Content: When this product is determined, it contains ferrous sulfate (FeSO4) corresponding 

to 90~110 % of the amount on the label. 

Confirmation test: According to the amount of this product on the label, the amount 

containing 1 g of the raw material for manufacturing of ferrous sulfate (dry) is weighed, 
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added with 20 mL of acetone and 30 mL of water, shaken up well, and filtered. To the 

filtrate the confirmation test for the raw material for manufacturing of ferrous sulfate 

(dry) is applied mutatis mutandis. 

Assay: The amount of this product containing approximately 0.4 g of ferrous sulfate 

(FeSO4) is weighed to three significant digits and the value is recorded. It is added with 

10 mL of acetone, 20 mL of water and 20 mL of dilute sulfuric acid, shaken up well, and 

filtered. The residue is shaken up three times with 10 mL of water each time, and filtered 

using the same filter paper. The filtrates are mixed, added with 2 mL of phosphoric acid, 

and subjected to the assay for the raw material for manufacturing of ferrous sulfate (dry) 

is applied mutatis mutandis. 

0.02 mol/L potassium permanganate solution 1 mL = 15.19 mg FeSO4 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of ferrous sulfate 

(dry) is applied mutatis mutandis. 

 

(96) Copper sulfate (dry) 

A. Raw material for manufacturing  
(a) Compositional standards 

Content: When this product is determined, it contains 85.0 % or more of copper sulfate 

(CuSO4). 

Physical and chemical properties: 

i. This product is blue-white crystalline powder with no odor. 

ii. This product is easy to dissolve in water, hard to slightly dissolve in glycerin, and 

hardly dissolves in ethanol. 

iii. The pH of a solution of this product in water (1→20) is 3.0~4.5. 

iv. This product is hygroscopic. 

Confirmation test: A solution of this product in water (1→10) gives the qualitative reactions 

of cuprate and sulfate. 

Purity test: 

i. Clarity and color of solution: 1.0 g (0.95~1.04 g) of this product is dissolved with 20 

mL of water. The resulting solution shall be blue and clear. 

ii. Lead: 1.0 g (0.95~1.04 g) of this product is weighed and added with water to make 20 

mL. This is used as a sample solution. 1.0 mL of the lead standard solution is 

measured, added with water to make 20 mL. This is used as a standard solution. When 

lead is tested using these sample and standard solutions by the lead test method 
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(Method No. 1 of the atomic absorption spectrophotometry), the amount of lead shall 

not be 10 mg/kg or less. 

iii. Arsenic: 0.5 g (0.45~0.54 g) of this product is weighed, dissolved with 20 mL of 

water, added with 4 mL of glacial acetic acid and 3 g (2.5~3.4 g) of potassium iodide, 

added with 20 mL of water, shaken up, allowed to stand for 5 minutes, filtered, and 

washed with 5 mL of water. The filtrate and the washings are mixed and concentrated 

by heating until the mixed solution reaches approximately 10 mL. After cooling, it is 

dissolved with 0.4 g (0.35~0.44 g) of ascorbic acid to prepare a sample solution. When 

arsenic is tested using the sample solution by the method using device B, the color of 

the sample solution shall not be darker than that of a solution prepared in the procedure 

in which 30 mL of water is added with 4 mL of glacial acetic acid, 3 g (2.5~3.4 g) of 

potassium iodide and 5.0 mL of arsenic standard solution, allowed to stand for 5 

minutes, and hereinafter subjected to the same procedure as for the sample solution (10 

mg/kg or less). 

Assay: Approximately 0.4 g of this product is weighed to the digits of 0.001 g and the value 

is recorded. It is dissolved with 50 mL of water, and added with 4 mL of acetic acid and 3 

g (2.5~3.4 g) of potassium iodide. Then, the released iodine is titrated with 0.1 mol/L 

sodium thiosulfate solution (indicator: 1 mL of starch test solution). A blank test is 

performed in the same manner and corrections are made. 

0.1 mol/L sodium thiosulfate solution 1 mL = 15.96 mg CuSO4 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation (part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of copper sulfate (dry) 

are applied mutatis mutandis. 
(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of copper sulfate 

(dry) is applied mutatis mutandis. 

C. Preparation (part 2) 
(a) Compositional standards 

This product is powder of the mixture of the raw material for manufacturing of and 

copper sulfate (dry) fillers. 

Content: When this product is determined, it contains copper sulfate (CuSO4) corresponding 

to 90~110 % of the amount on the label. 
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Confirmation test: According to the amount of this product on the label, the amount 

containing 1 g of the raw material for manufacturing of copper sulfate (dry) is weighed, 

added with 10 mL of water, shaken up well, and filtered. To the filtrate the confirmation 

test for the raw material for manufacturing of copper sulfate (dry) is applied mutatis 

mutandis. 

Assay: The amount of this product containing approximately 0.4 g of copper sulfate 

(CuSO4) is weighed to three significant digits and the value is recorded. It is dissolved 

with 50 mL of water, or dissolved with 20 mL of water as appropriate, then filtered and 

washed with water. The filtrate and the washings are mixed to make 50 mL, and the assay 

for the raw material for manufacturing copper sulfate (dry) is hereinafter applied mutatis 

mutandis.  

0.1 mol/L sodium thiosulfate solution 1 mL = 15.96 mg CuSO4 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of copper sulfate 

(dry) is applied mutatis mutandis. 

 

(97) Copper sulfate (crystal) 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it contains 98.5 % or more of copper sulfate 

(CuSO4 5H2O). 

Physical and chemical properties: 

i. This product is blue crystals, blocks or powder with no odor. 

ii. This product is easy to dissolve in water and glycerin and hard to dissolve in ethanol. 

iii. The pH of a solution of this product in water (1→20) is 2.5~4.0. 

iv. This product is efflorescent. 

Confirmation test: A solution of this product in water (1→10) gives the qualitative reactions 

of cuprate and sulfate. 

Purity test: 

i. Clarity and color of solution: 1.0 g (0.95~1.04 g) of this product is dissolved with 20 

mL of water. The resulting solution shall be blue and clear. 

ii. Lead: 1.0 g (0.95~1.04 g) of this product is weighed and added with water to make 20 

mL. This is used as a sample solution. 1.0 mL of the lead standard solution is 

measured, added with water to make 20 mL. This is used as a standard solution. When 

lead is tested using these sample and standard solutions by the lead test method 
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(Method No. 1 of the atomic absorption spectrophotometry), the amount of lead shall 

not be 10 mg/kg or less. 

iii. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed and dissolved with water to 

make 25 mL. The purity test (3) for the raw material for manufacturing of copper 

sulfate (dry) is applied mutatis mutandis (5 mg/kg or less). 

Assay: Approximately 0.5 g of this product is weighed to the digits of 0.001 g and the value 

is recorded, and the assay for the raw material for manufacturing of copper sulfate (dry) is 

hereinafter applied mutatis mutandis.  

0.1 mol/L sodium thiosulfate 1 mL = 24.97 mg CuSO4 5H2O 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation (part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of copper sulfate 

(crystal) are applied mutatis mutandis. 
(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of copper sulfate 

(crystal) is applied mutatis mutandis. 

C. Preparation (part 2) 
(a) Compositional standards 

This product is powder of the mixture of the raw material for manufacturing of and 

copper sulfate (crystal) fillers. 

Content: When this product is determined, it contains copper sulfate (CuSO4 5H2O) 

corresponding to 90~110 % of the amount on the label. 

Confirmation test: According to the amount of this product on the label, the amount 

containing 1 g of the raw material for manufacturing of copper sulfate (crystal) is 

weighed, added with 10 mL of water, shaken up well, and filtered. To the filtrate the 

confirmation test for the raw material for manufacturing of copper sulfate (crystal) is 

applied mutatis mutandis. 

Assay: The amount of this product containing approximately 0.5 g of copper sulfate 

(CuSO4 5H2O) is weighed to three significant digits and the value is recorded. It is 

dissolved with 50 mL of water, or dissolved with 20 mL of water as appropriate, filtered, 

and washed with water. The filtrate and the washings are mixed to make 50 mL and the 

assay for the raw material for manufacturing of copper sulfate (crystal) is hereinafter 

applied mutatis mutandis. 

0.1 mol/L sodium thiosulfate 1 mL = 24.97 mg CuSO4·5H2O 
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(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of copper sulfate 

(crystal) is applied mutatis mutandis. 

 

(98) Sodium sulfate (dry) 

A. Raw material for manufacturing  
(a) Compositional standards 

Content: When this product is determined following a 4-hour drying at 105 °C, it contains 

99.0 % or more of sodium sulfate (Na2SO4). 

Physical and chemical properties: 

i. This product is white powder with no odor. 

ii. This product is easy to dissolve in water and hardly dissolves in ethanol. 

Confirmation test: A solution of this product in water (1→20) gives the qualitative reactions 

of sodium salt and sulfate. 

Purity test: 

i. Clarity and color of solution: 1.0 g (0.95~1.04 g) of this product is dissolved with 10 

mL of newly boiled and cooled water. The resulting solution shall be colorless and its 

turbidity shall be almost clear or clear.  

ii. Heavy metals: 2.0 g (1.95~2.04 g) of this product is weighed and a sample solution is 

prepared by Method No. 1 of the heavy metals test method. A control solution is 

prepared using 2.0 mL of lead standard solution. When heavy metal is tested using 

these solutions, the color of the sample solution shall not be darker than that of the 

control solution (10 mg/kg or less). 

iii. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed and a sample solution is 

prepared by Method No. 1 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of absorbing solution shall not be darker than 

the standard color (2 mg/kg or less). 

Loss on drying: Less than 11.4 % (2 g, 105 °C, 4 hours) 

Assay: This product is dried at 105 °C for 4 hours, approximately 0.4 g of it is weighed to 

the digits of 0.001 g, and the value is recorded. It is dissolved with 200 mL of water, 

added with 1 mL of hydrochloric acid, boiled, and gradually added with 8 mL of hot 

barium chloride test solution. The resulting solution is heated on a water bath for an hour 

and allowed to cool. The precipitation is collected by filtration, washed with water until 

the washings produce no opacity when silver nitrate test solution is added to the 
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washings, dried, and ignited to the constant weight. Then the mass is weighed, which is 

regarded as the amount of barium sulfate (BaSO4). 

Amount of sodium sulfate (Na2SO4) (mg) 

= Amount of barium sulfate (BaSO4) (mg) × 0.6086 
(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of sodium sulfate 

(dry) are applied mutatis mutandis. 
(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of sodium sulfate 

(dry) is applied mutatis mutandis. 

 

(99) Magnesium sulfate (dry) 

A. Raw material for manufacturing  
(a) Compositional standards 

Content: When this product is determined following a 3-hour igniting at 450 °C, it contains 

99.0 % or more of sodium sulfate (MgSO4). 

Physical and chemical properties: 

i. This product is white powder or crystalline powder with salty and bitter tastes. 

ii. This product is easy to dissolve in water, hard to dissolve in glycerin and hardly 

dissolves in ethanol. 

Confirmation test: A solution of this product in water (1→20) gives the qualitative reactions 

of magnesium salt and sulfate. 

Purity test: 

i. Clarity and color of solution: 1.0 g (0.95~1.04 g) of this product is dissolved with 10 

mL of water. The resulting solution shall be colorless and its turbidity shall be 

delicately slight cloudiness or less. 

ii. Chloride: 1.0 g (0.95~1.04 g) of this products is weighted and a sample solution is 

prepared by the chloride test method. A control solution is prepared using 0.4 mL of 

0.01 mol/L hydrochloric acid. When chloride is tested, the opacity of the sample 

solution shall not be higher than that of the control solution (0.014 % or less). 

iii. Heavy metals: 2.0 g (1.95~2.04 g) of this product is weighed and a sample solution is 

prepared by Method No. 1 of the heavy metals test method. A control solution is 



Provisional Translation from Japanese Original 
 

322 
 

prepared using 2.0 mL of lead standard solution. When heavy metal is tested using 

these solutions, the color of the sample solution shall not be darker than that of the 

control solution (10 mg/kg or less). 

iv. Arsenic: 0.5 g (0.45~0.54 g) of this product is weighed and a sample solution is 

prepared by Method No. 1 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of absorbing solution shall not be darker than 

the standard color (4 mg/kg or less). 

Ignition residue: Less than 35.0 % (1 g, 450 °C, 3 hours) 

Assay: This product is ignited at 450 °C for 3 hours, approximately 0.6 g of it is weighed to 

the digits of 0.001 g, and the value is recorded. It is dissolved with 2 mL of dilute 

hydrochloric acid and water, transferred to a 100 volumetric flask, and added with more 

water to the graduation line to make 100 mL. 25 mL of this solution is measured using a 

volumetric pipette, added with 50 mL of water, 5 mL of pH 10.7 ammonia-ammonium 

chloride buffer, and titrated with 0.05 mol/L ethylenediaminetetraacetic acid disodium 

solution (indicator: 0.04 g (0.035~0.044 g) of eriochrome black T-sodium chloride 

indicator). In this case, the end of titration is the time when the color of the solution 

changes from reddish violet to blue. A blank test is performed in the same way and 

corrections are made. 

0.05 mol/L ethylenediaminetetraacetic acid disodium solution 1 mL = 6.019 mg 

MgSO4 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of magnesium sulfate 

(dry) are applied mutatis mutandis. 
(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of magnesium 

sulfate (dry) is applied mutatis mutandis. 

 

(100) Magnesium sulfate (crystal) 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined following a 2-hour drying at 105 °C and 3-hour 

igniting at 450 °C, it contains 99.0 % or more of sodium sulfate (MgSO4). 
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Physical and chemical properties: 

i. This product is colorless pillar or needle crystals with salty and bitter tastes. 

ii. This product is easy to dissolve in water or glycerin and hard to slightly dissolve in 

ethanol. 

Confirmation test: A solution of this product in water (1→20) gives the qualitative reactions 

of magnesium salt and sulfate. 

Purity test: 

i. Clarity and color of solution: 1.0 g (0.95~1.04 g) of this product is dissolved with 10 

mL of water. The resulting solution shall be colorless and its turbidity shall be almost 

clear or clear. 

ii. Chloride: 1.0 g (0.95~1.04 g) of this products is weighted and a sample solution is 

prepared by the chloride test method. A control solution is prepared using 0.4 mL of 

0.01 mol/L hydrochloric acid. When chloride is tested, the opacity of the sample 

solution shall not be higher than that of the control solution (0.014 % or less). 

iii. Heavy metals: 2.0 g (1.95~2.04 g) of this product is weighed and a sample solution is 

prepared by Method No. 1 of the heavy metals test method. A control solution is 

prepared using 2.0 mL of lead standard solution. When heavy metal is tested using 

these solutions, the color of the sample solution shall not be darker than that of the 

control solution (10 mg/kg or less). 

iv. Arsenic: 0.5 g (0.45~0.54 g) of this product is weighed and a sample solution is 

prepared by Method No. 1 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of absorbing solution shall not be darker than 

the standard color (4 mg/kg or less). 

Ignition residue: 40.0~52.0 % (1 g, igniting at 450 °C for 3 hours after drying at 105 °C for 

2 hours) 

Assay: The compositional standards of the raw material for manufacturing of magnesium 

sulfate (dry) are applied mutatis mutandis. 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of magnesium sulfate 

(crystal) are applied mutatis mutandis. 
(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of magnesium 

sulfate (crystal) is applied mutatis mutandis. 
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(101) Manganese sulfate 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined following 2-hour igniting at 450 °C, it contains 

95.0 % or more of manganese sulfate (MnSO4). 

Physical and chemical properties: 

i. This product is pink crystals or reddish white power with no odor. 

ii. This product is easy to dissolve in water and hardly dissolves in ethanol. 

iii. The pH of a solution of this product in water (1→20) is 4.5~6.5. 

Confirmation test: A solution of this product in water (1→20) gives the qualitative reactions 

of manganese salt and sulfate. 

Purity test: 

i. Clarity and color of solution: 2.0 g (1.95~2.04 g) of this product is dissolved with 20 

mL of water and 0.5 mL of dilute hydrochloric acid. The resulting solution shall be 

clear. 

ii. Lead: 1.0 g (0.95~1.04 g) of this product is weighed, dissolved with nitric acid 

(1→150), transferred to a 20 mL volumetric flask, and added with more nitric acid 

(1→150) to the graduation line to make 20 mL. When lead is tested, using this solution 

as a sample solution, by the lead test method (Method No. 1 of the atomic absorption 

spectrophotometry), the amount of lead shall be 10 mg/kg or less. 

iii. Arsenic: 0.40 g (0.395~0.404 g) of this product is weighed and the sample solution is 

prepared by method No. 1 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of the absorbing solution shall not be darker 

than the standard color (5 mg/kg or less) 

Ignition residue: Less than 42.0 % (1 g, 450 °C, 2 hours) 

Assay: This product is ignited at 450 °C for 2 hours, approximately 0.1 g of it is weighed to 

the digits of 0.001 g, and the value is recorded. It is dissolved with 20 mL of water, 

transferred to a 100 mL volumetric flask, and added with more water to the graduation 

line to make 100 mL. 30 mL of this solution is measured using a volumetric pipette, and 

added with 70 mL of water, 5 mL of 0.1 mol/L magnesium-ethylenediaminetetraacetic 

acid disodium solution and 0.1 g (0.05~0.14 g) of hydroxylamine hydrochloride. Then the 

assay for manganese carbonate is hereinafter applied mutatis mutandis. 

0.01 mol/L ethylenediaminetetraacetic acid disodium solution 1 mL = 1.510 mg 

MnSO4 
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(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of manganese sulfate 

are applied mutatis mutandis. 
(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of manganese 

sulfate is applied mutatis mutandis. 

 

(102) L-lysine sulfate 

A. Raw material for manufacturing  
(a) Compositional standards 

Content: When this product is determined, it contains 62.5 % or more of L-lysine sulfate 

((C6H14N2O2)2 H2SO4). 

Physical and chemical properties: 

i. This product is pale brown to pale brownish-red granules with a specific odor. 

ii. A suspension of this product in water (1→10) is centrifuged. The pH of the obtained 

supernatant is 4.5~7.5. 

Confirmation test: 

i. A suspension of this product in water (1→500) is centrifuged. 5 mL of the obtained 

supernatant is added with 1 mL of ninhydrin test solution, heated for 3 minutes, added 

with 20 mL of water, and allowed to stand for 15 minutes. The resulting solution is 

reddish violet. 

ii. A suspension of this product in water (1→50) is centrifuged. The obtained supernatant 

gives the qualitative reaction i. of sulfate.  

Purity test: 

i. Heavy metals: 1.0 g (0.95~1.04 g) of this product is weighed and a sample solution is 

prepared by Method No. 2 of the heavy metals test method. A control solution is 

prepared using 2.0 mL of lead standard solution. When heavy metal is tested using 

these solutions, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). 

ii. Arsenic: 1.0 g (0.95~1.04 g) of this product is placed in a decomposition flask, added 

with 10 mL of nitric acid and 5 mL of sulfuric acid, and gently heated. If the solution 

is still brown, it is allowed to cool, then is heated with 1~2 mL of additional nitric 
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acid. This procedure is repeated until the solution becomes colorless to slightly yellow. 

It is allowed to cool, added with 0.5 mL of perchloric acid, and heated until white 

smoke emerges. It is allowed to cool, added with 15 mL of saturated ammonium 

oxalate solution and again heated until white smoke emerges. It is allowed to cool and 

added with water to make approximately 10 mL. This is used as a sample solution. 

When arsenic is tested by the method using device A, the color of the absorbing 

solution shall not be darker than the standard color (2 mg/kg or less). 

Water content: Less than 5.0 % (direct titration) 

Ignition residue: Less than 5.0 % (1 g) 

Assay: Approximately 45 mg of this product is weighed to the digits of 0.1 mg and the 

value is recorded. It is dissolved with 1 mol/L hydrochloric acid, transferred to a 50 mL 

volumetric flask, and added with another 1 mol/L hydrochloric acid to the graduation line 

to make 50 mL. 2.5 mL of this solution is measured using a volumetric pipette, 

transferred to a 50 mL volumetric flask, added with 2.5 mL of L-norleucine test solution 

using a volumetric pipette, dissolved with sodium citrate buffer (pH 2.2), added with 

more sodium citrate buffer (pH 2.2) to the graduation line to make 50 mL, and filtered 

with a membrane filter (0.45 µm). The filtrated is used as a sample solution. Separately, 

24 mg of lysine hydrochloride is weighed to the digits of 0.01 mg and the value is 

recorded. It is dissolved with 1 mol/L hydrochloric acid, transferred to a 50 mL 

volumetric flask, and added with more 1 mol/L hydrochloric acid to the graduation line to 

make 50 mL. 2.5 mL of this solution is measured using a volumetric pipette, transferred 

to a 50 mL volumetric flask, added with 2.5 mL of L-norleucine test solution using a 

volumetric pipette, dissolved with sodium citrate buffer (pH 2.2), and added with more 

sodium citrate buffer (pH 2.2) to the graduation line to make 50 mL. This is used as a 

standard solution. As for 100 µL each of the sample and standard solutions, an amino 

acid automatic analyzer is operated under the following conditions, and a test is 

performed by the internal standard method of the liquid chromatography. 

Content of L-lysine sulfate (%) = 
WS

WT
 × 

AT

AiT
 × 

AiS

AS
 × 106.89 

WT: Collected amount of the sample (mg) 

WS: Collected amount of the reference standard (mg) 

AT: Peak area of L-lysine in the sample solution 

AiT: Peak area of L-norleucine in the sample solution 

AS: Peak area of L-lysine in the standard solution 

AiS: Peak area of L-norleucine in the standard solution 

Operating conditions: 
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Detector: Visible absorption spectrometer (measurement wavelength: 570 nm) 

Column: A stainless tube (inner diameter: approx. 4.0 mm, length: approx. 120 

mm) is filled with strong acid cation exchange resin. 

Column temperature: 35 °C (0→15.3 min.) retention, 64 °C (15.3→31.0 min.) 

retention, 44 °C (31.0→44.4 min.) retention, 72 °C 

(44.4→80.0 min.) retention 

Reaction vessel temperature: Constant temperature at around 135 °C 

Mobile phase: Lithium citrate buffer 

Reaction solution: Ninhydrin test solution for amino acid analysis 

Flow rate of mobile phase: 0.50 mL/min. 

Flow rate of reaction solution: 0.30 mL/min. 

Column selection: A column to be used is selected when 100 µl of the standard 

solution is operated under the above conditions, the internal 

standard solution and L-lysine are eluted in that order, and the 

separation degree is 5 or over. 

(b) Standard of manufacturing method 

For manufacturing, the lysine producing strain of Corynebacterium glutamicum is 

aerobically cultured. After the cultivation, the bacterial cells in the culture solution are heat-

treated, dried, and made into granules. 

(c) Standard of storage method 

It shall be put in a capped container and stored in a dry cold place. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of L-lysine sulfate are 

applied mutatis mutandis. 

(b) Standard of manufacturing method 

The standard of manudacturing method of the raw material for manufacturing of L-lysine 

sulfate is applied mutatis mutandis. 

(c) Standard of storage method 

The standard of storage method of the raw material for manufacturing of L-lysine sulfate 

is applied mutatis mutandis. 

 

(103) Dipotassium hydrogen phosphate (dry) 

A. Raw material for manufacturing 
(a) Compositional standards 
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Content: When this product is determined following a 4-hour drying at 105 °C, it contains 

98.0 % or more of dibasic potassium phosphate (K2HPO4). 

Physical and chemical properties: 

i. This product is white crystals or blocks. 

ii. This product is easy to extremely dissolve in water and hard to slightly dissolve in 

ethanol. 

Confirmation test: 

i. When a solution of this product in water (1→20) is added with a drop of 

phenolphthalein test solution, it is red. 

ii. A solution of this product in water (1→20) gives the qualitative reactions of potassium 

salt and phosphate. 

Purity test: 

i. Clarity and color of solution: 1.0 g (0.95~1.04 g) of this product is dissolved with 20 

mL of water. The resulting solution shall be colorless and its turbidity shall be delicate 

slight cloudiness or less. 

ii. Primary salt and tertiary salt: When 2.0 g (1.95~2.04 g) of this product is weighed, 

added with 50 mL of water, boiled for 5 minutes, cooled down to approximately 

25 °C, and added with 3 drops of phenolphthalein test solution, it shall be red. When it 

is added with 1.8 mL of 1 mol/L hydrochloric acid, it shall be colorless. 

iii. Chloride: 1.0 g (0.95~1.04 g) of this products is weighted and a sample solution is 

prepared by the chloride test method. A control solution is prepared using 0.3 mL of 

0.01 mol/L hydrochloric acid. When chloride is tested, the opacity of the sample 

solution shall not be higher than that of the control solution (0.01 % or less). 

iv. Sulfate: 1.0 g (0.95~1.04 g) of this products is weighted and a sample solution is 

prepared by the sulfate test method. A control solution is prepared using 0.4 mL of 

0.005 mol/L sulfuric acid. When sulfate is tested, the opacity of the sample solution 

shall not be higher than that of the control solution (0.02 % or less). 

v. Carbonate: When 2.0 g (1.95~2.04 g) of this product is weighed, dissolved in 10 mL of 

newly boiled and cooled water, and added with 5 mL of dilute hydrochloric acid, it 

shall not bubble. 

vi. Heavy metals: 1.0 g (0.95~1.04 g) of this product is weighed and neutralized with 

diluted acetic acid and a sample solution is prepared by Method No. 1 of the heavy 

metals test method. A control solution is prepared using 2.0 mL of lead standard 

solution. When heavy metal is tested using these solutions, the color of the sample 

solution shall not be darker than that of the control solution (20 mg/kg or less). 
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vii. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed and the sample solution is 

prepared by method No. 1 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of the absorbing solution shall not be darker 

than the standard color (2 mg/kg or less). 

Loss on drying: Less than 5.0 % (1 g, 105 °C, 4 hours) 

Assay: This product is dried at 105 °C for 4 hours, approximately 3.0 g of it is weighed to 

the digits of 0.01 g, and the value is recorded. It is dissolved with 50 mL of water and 

titrated with 1 mol/L hydrochloric acid, maintaining it at approximately 15 °C (indicator: 

3 to 4 drops of methyl orange-xylene cyanol FF test solution). In this case, the end of 

titration is the time when the color of the solution changes from green to dark greenish 

reddish violet. A blank test is performed in the same way and corrections are made. 

1 mol/L hydrochloric acid 1 mL = 174.2 mg K2HPO4 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of dipotassium 

hydrogen phosphate (dry) are applied mutatis mutandis. 
(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of dipotassium 

hydrogen phosphate (dry) is applied mutatis mutandis. 

 

(104) Sodium hydrogen phosphate (dry) 

A. Raw material for manufacturing  
(a) Compositional standards 

Content: When this product is determined, it contains 18.0~22.0 % of phosphorus (P) and 

27.0~32.5 % of sodium (Na). 

Physical and chemical properties: 

i. This product is white or gray crystalline powder with no odor. 

ii. This product is easy to extremely dissolve in water and hardly dissolves in ethanol. 

Confirmation test: 

i. When a solution of this product in water (1→20) is added with a drop of 

phenolphthalein test solution, it is red. 

ii. A solution of this product in water (1→20) gives the qualitative reactions i. and ii. of 

sodium salt and the qualitative reaction of phosphate. 
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Purity test: 

i. Arsenic: 0.166 g (0.1655~0.1664 g) of this product is weighed and dissolved with 5mL 

of dilute hydrochloric acid and the sample solution is prepared by method No. 1 of the 

arsenic test method. The arsenic test is performed by the method using device A. The 

color of the absorbing solution shall not be darker than the standard color (12 mg/kg or 

less). 

ii. Heavy metals: 1.0 g (0.95~1.04 g) of this product is weighed, added with dilute 

hydrochloric acid heated to dissolve, allowed to cool, and added with water to make 50 

mL. This is used as a sample solution. A control solution is prepared using 5.0 mL of 

lead standard solution. When heavy metal is tested using these solutions, the color of 

the sample solution shall not be darker than that of the control solution (50 mg/kg or 

less). 

iii. Fluorine: 1.0 g (0.95~1.04 g) of this product is weighed and added with 

approximately 0.2~0.3 g of silicic acid powder, and steam distillation is performed. 

The distillate liquid is neutralized with sodium hydroxide solution (1→100) (indicator: 

methyl red test solution), transferred to a 250 mL volumetric flask, and is added with 

water to the graduation line to make 250 mL. 5 mL of this solution is measured using a 

volumetric pipette, transferred to a 25 mL volumetric flask, added with 5 mL of water, 

3 mL of lanthanum-alizarin complexone test solution and 10 mL of acetone, allowed 

to cool, and is added with water to the graduation line to make 25 mL. This is used as a 

sample solution. Separately, 5 mL of fluorine standard solution is measured using a 

volumetric pipette, added with 5 ml of water, and hereinafter subjected to the same 

procedure as for the sample solution. This is used as a standard solution. Separately, 5 

mL of water is measured and the same procedure is performed to prepare a blank test 

solution. The sample and standard solutions are separately shaken up and allowed to 

stand for 90 minutes. When using the blank test solution as a control solution, the 

absorbance is measured at the absorption maximum at a wavelength around 620 nm, 

the absorbance of the sample solution shall be that or less of the standard solution 

(0.125 % or less). 

Loss on drying: Less than 2.0 % (1 g, 105 °C, 2 hours) 

Assay: 

i. Phosphorus: Approximately 2.0 g of this product is weighed to the digits of 0.01 g and 

the value is recorded. It is added with 50 mL of dilute hydrochloric acid, dissolved by 

warming, allowed to cool, transferred to a 250 mL volumetric flask, added with water 

to the graduation line to make 250 mL, and filtered with dry filter paper. 20 mL of the 

first filtrate is eliminated and 10 mL of the next filtrate is measured using a volumetric 
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pipette, transferred to a 100 mL volumetric flask, and added with water to the 

graduation line to make 100 mL. 10 mL of this solution is measured using a 

volumetric flask, and transferred to a 100 mL volumetric flask. When it is strongly 

acidic, it is neutralized with ammonia test solution using phenolphthalein as an 

indicator and make it slightly acid by the addition of several drops of nitric acid, added 

with water to make 70 mL, and added with 20 mL of phosphorus coloring test solution 

and water to the graduation line to make 100 mL. This is used as a sample solution. 

Separately, 10 mL and 20 mL of phosphorus standard solution are measured using a 

volumetric pipette. Each of them is transferred to each 100 mL volumetric flask, added 

with water to make approximately 70 mL, added with 20 mL of phosphorus coloring 

test solution and water to the graduation line to make 100 mL, and used as the S1 and 

S2 solutions, respectively. The absorbances AT and AS for the sample solution and S2 

solution, respectively, are measured at the absorption maximum at a wavelength 

around 400~420 nm, using S1 solution as a control solution. 

Amount of phosphorus (P) (mg) = 1 (mg) + 
AT

AS
 (mg) 

ii. Sodium: Approximately 2.0 g of this product is weighed to the digits of 0.01 g and the 

value is recorded. It is added with 50 mL of dilute hydrochloric acid, dissolved by 

warming, allowed to cool, transferred to a 250 mL volumetric flask, added with water 

to the graduation line to make 250 mL, and filtered with dry filter paper. 20 mL of the 

first filtrate is eliminated. 5 mL of the next filtrate is measured using a volumetric 

pipette, transferred to a 500 mL volumetric flask, and is added with water to the 

graduation line to make 500 mL. This is used as a sample solution. Separately, 20, 25 

and 30 mL of sodium standard solutions are measured and each of them is transferred 

to a 1 L volumetric flask and is added with water to the graduation line to make 1 L. 

They are used a standard solution. For the sample and standard solutions, the intensity 

of light at a wavelength of 589 nm is measured using a flame spectrophotometer, and 

the amount of sodium (Na) in the sample solution is calculated from the calibration 

curve obtained from the standard solutions. Propane and air are used as fuel gas and 

supporting gas, respectively, of a flame spectrophotometer. 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of sodium hydrogen 

phosphate (dry) are applied mutatis mutandis. 
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(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of Sodium 

hydrogen phosphate (dry) is applied mutatis mutandis. 

 

(105) Potassium dihydrogen phosphate (dry) 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined following a 4-hour drying at 105 °C, it contains 

98.0 % or more of potassium dihydrogen phosphate (KH2PO4). 

Physical and chemical properties: 

i. This product is colorless crystals or white crystalline powder. 

ii. This product is easy to dissolve in water and hardly dissolves in ethanol. 

Confirmation test:  

i. A solution of this product in water (1→20) is acidic. 

ii. A solution of this product in water (1→20) gives the qualitative reactions of potassium 

salt and phosphate. 

Purity test: 

i. Clarity and color of solution: 1.0 g (0.95~1.04 g) of this product is dissolved with 20 

mL of water. The resulting solution shall be colorless and its turbidity shall be delicate 

slight cloudiness or less. 

ii. pH: The pH of a solution of this product in water (2.7→100) shall be 4.2~4.7. 

iii. Chloride: 1.0 g (0.95~1.04 g) of this products is weighted and a sample solution is 

prepared by the chloride test method. A control solution is prepared using 0.3 mL of 

0.01 mol/L hydrochloric acid. When chloride is tested, the opacity of the sample 

solution shall not be higher than that of the control solution (0.01 % or less). 

iv. Sulfate: 1.0 g (0.95~1.04 g) of this products is weighted and a sample solution is 

prepared by the sulfate test method. A control solution is prepared using 0.4 mL of 

0.005 mol/L sulfuric acid. When sulfate is tested, the opacity of the sample solution 

shall not be higher than that of the control solution (0.02 % or less). 

v. Heavy metals: 0.5 g (0.45~0.54 g) of this product is weighed and neutralized with 

diluted acetic acid and a sample solution is prepared by Method No. 1 of the heavy 

metals test method. A control solution is prepared using 1.0 mL of lead standard 

solution. When heavy metal is tested using these solutions, the color of the sample 

solution shall not be darker than that of the control solution (20 ppm or less). 
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vi. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed and the sample solution is 

prepared by method No. 1 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of the absorbing solution shall not be darker 

than the standard color (2 ppm or less).Loss on drying: Less than 0.5 % (1 g, 105 °C, 4 

hours) 

Assay: This product is dried at 105 °C for 4 hours, approximately 3.0 g of it is weighed to 

the digits of 0.01 g, and the value is recorded. It is dissolved with 30 mL of water, added 

with 5 g (4.5~5.4 g) of sodium chloride, dissolved by shaking well, and titrated with 1 

mol/L sodium hydroxide solution, maintaining it at approximately 15 °C (indicator: 3~4 

drops of thymol blue test solution). In this case, the end of titration is the time when the 

color of the solution changes from yellow to blue. A blank test is performed in the same 

manner and corrections are made. 

1 mol/L sodium hydroxide solution 1 mL = 136.1 mg KH2PO4 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of potassium 

dihydrogen phosphate (dry) are applied mutatis mutandis. 
(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of potassium 

dihydrogen phosphate (dry) is applied mutatis mutandis. 

 

(106) Sodium dihydrogen phosphate (dry) 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is dried and determined, it contains 98.0~102.0 % of sodium 

dihydrogen phosphate (NaH2PO4). 

Physical and chemical properties: 

i. This product is white powder or particles. 

ii. This product is easy to extremely dissolve in water and hardly dissolves in ethanol. 

Confirmation test: 

i. A solution of this product in water (1→20) is weak acid. 

ii. A solution of this product in water (1→20) gives the qualitative reactions i. and ii. of 

sodium salt and the qualitative reaction of phosphate. 
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Purity test: 

i. Clarity and color of solution: 2.0 g (1.95~2.04 g) of this product is dissolved with 20 

mL of water. The resulting solution shall be colorless and its turbidity shall be delicate 

slight cloudiness or less.  

ii. Chloride: 0.2 g (0.15~0.24 g) of this products is weighted and a sample solution is 

prepared by the chloride test method. A control solution is prepared using 0.6 mL of 

0.01 mol/L hydrochloric acid. When chloride is tested, the opacity of the sample 

solution shall not be higher than that of the control solution (0.1 % or less). 

iii. Sulfate: 0.5 g (0.45~0.54 g) of this products is weighted and a sample solution is 

prepared by the sulfate test method. A control solution is prepared using 0.5 mL of 

0.005 mol/L sulfuric acid. When sulfate is tested, the opacity of the sample solution 

shall not be higher than that of the control solution (0.048 % or less). 

iv. Heavy metals: 1.0 g (0.95~1.04 g) of this product is weighed and a sample solution is 

prepared by Method No. 1 of the heavy metals test method. A control solution is 

prepared using 2.0 mL of lead standard solution. When heavy metal is tested using 

these solutions, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). 

v. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed and the sample solution is 

prepared by method No. 1 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of the absorbing solution shall not be darker 

than the standard color (2 mg/kg or less). 

Loss on drying: Less than 2.0 % (1 g, 105 °C, 5 hours) 

Assay: This product is dried, approximately 3.0 g of it is weighed to the digits of 0.01 g, and 

the value is recorded. It is dissolved in 30 mL of water, added with 5 g (4.5~5.4 g) of 

sodium chloride, shaken up well to dissolve, and titrated with 1 mol/L sodium hydroxide 

solution maintaining it at approximately 15 °C (indicator: 3~4 drops of thymol blue test 

solution). In this case, the end of titration is the time when the color of the solution 

changes from yellow to blue. A blank test is performed in the same manner and 

corrections are made. 

1 mol/L sodium hydroxide solution 1 mL = 120.0 mg NaH2PO4 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of sodium dihydrogen 

phosphate (dry) are applied mutatis mutandis. 
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(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of sodium 

dihydrogen phosphate (dry) is applied mutatis mutandis. 

 

(107) Sodium dihydrogen phosphate (crystal) 

A. Raw material for manufacturing  
(a) Compositional standards 

Content: When this product is determined, it contains 98.0 % or more of sodium dihydrogen 

phosphate (NaH2PO4 2H2O). 

Physical and chemical properties: 

i. This product is colorless to white crystals or white crystalline powder. 

ii. This product is easy to dissolve in water and hardly dissolves in ethanol. 

Confirmation test:  

i. A solution of this product in water (1→20) is weak acid. 

ii. A solution of this product in water (1→20) gives the qualitative reactions i. and ii. of 

sodium salt and the qualitative reaction of phosphate.  

Purity test: 

i. Clarity and color of solution: 2.0 g (1.95~2.04 g) of this product is dissolved with 20 

mL of water. The resulting solution shall be colorless and its turbidity shall be delicate 

slight cloudiness or less. 

ii. Chloride: 1.0 g (0.95~1.04 g) of this products is weighted and a sample solution is 

prepared by the chloride test method. A control solution is prepared using 0.3 mL of 

0.01 mol/L hydrochloric acid. When chloride is tested, the opacity of the sample 

solution shall not be higher than that of the control solution (0.01 % or less). 

iii. Sulfate: 0.5 g (0.45~0.54 g) of this products is weighted and a sample solution is 

prepared by the sulfate test method. A control solution is prepared using 0.4 mL of 

0.005 mol/L sulfuric acid. When sulfate is tested, the opacity of the sample solution 

shall not be higher than that of the control solution (0.038 % or less). 

iv. Heavy metals: 1.0 g (0.95~1.04 g) of this product is weighed and a sample solution is 

prepared by Method No. 1 of the heavy metals test method. A control solution is 

prepared using 2.0 mL of lead standard solution. When heavy metal is tested using 

these solutions, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). 

v. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed and the sample solution is 

prepared by method No. 1 of the arsenic test method. The arsenic test is performed by 
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the method using device A. The color of the absorbing solution shall not be darker 

than the standard color (2 mg/kg or less). 

Loss on drying: 22.0~24.0 % (1 g, 40 °C, 16 hours and 105 °C, 5 hours) 

Assay: This product is dried, approximately 3.0 g of it is weighed to the digits of 0.01 g, and 

the value is recorded. It is dissolved in 70 mL of water, added with 5 g (4.5~5.4 g) of 

sodium chloride, shaken up well to dissolve, and the assay for the raw material for 

manufacturing of sodium dihydrogen phosphate (dry) is hereinafter applied mutatis 

mutandis. 

1 mol/L sodium hydroxide solution 1 mL = 156.0 mg NaH2PO4 2H2O 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of sodium dihydrogen 

phosphate (crystal) are applied mutatis mutandis. 
(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of sodium 

dihydrogen phosphate (crystal) is applied mutatis mutandis. 

 

(108) Zinc bacitracin 

A. Raw material for manufacturing 
(a) Compositional standards  

Potency: The potency test shows that 4.2 units of this product are contained in 1 mg. 

Physical and chemical properties: This product is yellowish-gray-brown to brown powder 

with a specific odor. 

Confirmation test: 

i. The amount of this product containing approximately 4,200 units of bacitracin is 

weighed, added with 100 mL of buffer No. 3, stirred for approximately 15 minutes and 

then allowed to stand. The supernatant of the mixture is a sample solution. Separately, 

the amount of working standard bacitracin containing approximately 4,200 units of 

bacitracin is weighed, added with 1 g (0.5~1.4 g) of peptone, and dissolved in 100 mL 

of No. 3 buffer. This solution is used as a standard solution. 5 µl each of the sample 

and standard solutions are spotted on a thin layer plate prepared using silica gel for 

thin-layer chromatography. Then, they are developed with the developing solvent, 

acetone (3→10), by the ascending method and the thin layer plate is air dried. The thin 
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layer plate is placed on a large flat plate medium consisting of a base layer 

(approximately 3 mm thick) and a inoculated layer (approximately 1 mm thick), 

allowed to stand for approximately 1 hour at room temperature, taken off, cultured at 

37 °C for 16 hours, and then observed. The Rf values of the inhibition zones of the 

sample and standard solutions are equal. 

Agar plate: Medium No. 1 is used for both the media of base and inoculated layers, 

and 1 % of bacterial culture is added in the inoculated layer medium.  

Preparation of bacterial culture: The bacterial culture is prepared using Micrococcus 

luteus ATCC 10240 as a test strain by the potency test method specified in General 

Tests. 

ⅱ. 5 g (4.5~5.4 g) of this product is weighed, incinerated at 550 °C for 4 hours, added 

with 10 mL of 3 mol/L hydrochloric acid test solution, covered with a watch glass, and 

then mildly heated for 10 minutes. It is allowed to cool, filtered, added with water to 

make 50 mL, and neutralized with sodium hydroxide solution (1→5) (it is filtered if 

necessary). This solution gives the qualitative reaction iii. of zinc salt. 

Purity test: 

i. pH: The pH of water suspension (1→10) of this product shall be 5.5~7.5. 

ⅱ. Lead: Approximately 10.0 of this product is weighed to the digit of 0.1 g and the value 

is recorded. It is incinerated at 550 °C for 4 hours, allowed to cool, added with 10 mL 

of hydrochloric acid (1→10), covered with a watch glass, and mildly heated for 10 

minutes. It is allowed to cool and filtered. The filtrate is transferred to a 10 mL 

volumetric flask and added with water to the marked line to make 10 mL. This is used 

as a sample solution. Separately, 5 mL of lead standard solution for dithizone is 

measured using a volumetric pipette, transferred to a 10 mL volumetric flask, and 

added with water to the marked line to make 10 mL. This is used as a standard 

solution. The absorbance AT and AS of the sample and standard solutions are measured 

at the wavelength of 283.3 nm using an atomic absorption spectrophotometer with a 

lead hollow cathode lamp and the amount of lead in the sample is calculated by the 

following formula. The amount shall be 10 mg/kg or less. 

The amount of lead (mg/kg) = 0.5 × 
AT

AS
 

iii. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed and the sample solution is 

prepared by method No. 3 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of the absorbing solution shall not be darker 

than the standard color (2 mg/kg or less). 

Loss on drying: 12.0 % or less (1 g, 0.67 kPa or less, 60 °C, 3 hours) 



Provisional Translation from Japanese Original 
 

338 
 

Ignition residue: 35.0 % or less (1 g) 

Nitrogen: 5.0~10.0 % (Kjeldahl method) 

Crude fat: 10.0 % or less 

Crude fiber: 7.0 % or less 

Potency test: 

Agar plate: No. 1 medium is used for both the media of base and inoculated layers. 

Test strain: Micrococcus luteus ATCC 10240 is used.  

Preparation of the working standard diluent: The amount of the working reference 

standard required for testing is weighed to three significant digits and the value is 

recorded. It is added with buffer No. 3 to make a constant volume at a concentration of 

approximately 100 units/mL. This is used as a diluted stock solution. The volume of 

the diluted stock solution required for testing is measured using a volumetric pipette 

and accurately diluted by adding buffer No. 3 to prepare the working standard diluent 

at a high concentration of 2 units/mL and the working standard diluent at a low 

concentration of 0.5 units/mL. 

Preparation of sample solution: The amount of this product required for testing is 

weighed to three significant digits and the value is recorded. It is added with a mixed 

solution of buffer No. 3 and pyridine (31:9), shaken or pretreated with approximately5 

mL of 1 mol/L hydrochloric acid test solution to adjust pH to 2.0 or less, and stirred 

for approximately 3 minutes. Then, it is added with a mixed solution of buffer No. 3 

and pyridine (31:9) to make a constant volume with the concentration 100 units/mL 

(estimated value) and stirred for 15~30 minutes without foaming. The solution is 

centrifuged or allowed to stand and the supernatant is used as a sample stock solution. 

The volume of the sample stock solution required for testing is measured using a 

volumetric pipette and accurately diluted by adding buffer No. 3 to prepare the sample 

solution at a high concentration of 2 units/mL (estimated value) and the sample 

solution at a low concentration of 0.5 units/mL (estimated value). 

(b) Standard of manufacturing method 

For manufacturing, the bacitracin producing strain of Bacillus licheniformis is aerobically 

cultured. Bacitracin in the culture solution after the cultivation is used as a zinc complex 

salt, and it is added with calcium carbonate as appropriate, and the culture solution is dried. 

(c) Standard of storage method 

It shall be stored in a light resistant sealed container. 

B. Preparation (Part 1) 
(a) Compositional standards 
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The compositional standards of the raw material for manufacturing of zinc bacitracin are 

applied mutatis mutandis. 

(b) Standard of manufacturing method 

The standard of manufacturing method of the raw material for manufacturing of zinc 

bacitracin is applied mutatis mutandis. 

(c) Standard of storage method 

The standard of storage method of the raw material for manufacturing of zinc bacitracin 

is applied mutatis mutandis. 

(d) Standards of the label 

The following words shall be written on the immediate container or the immediate 

wrapper of this product. 

“有効期間 製造の翌月から２年” 

Valid period: 2 years from the month following the manufacture 

C. Preparation (Part 2) 
(a) Compositional standards 

This product is pieces or powder of the mixture of the raw material for manufacturing of 

zinc bacitracin and carriers. 

Potency: The potency test shows that it contains 85~125 % of the label potency. 

Physical and chemical properties: 

i. This product is pale yellow grayish white to brown small pieces or powder with a 

specific odor. 

ⅱ. This product passes through a standard 2.00 mm mesh sieve. 

ⅲ. There is no mold in this product. 

Confirmation test: 

i. The Confirmation test i. of the raw material for manufacturing of zinc bacitracin are 

applied mutatis mutandis. 

ⅱ. According to the label potency of this product, the amount containing approximately 

21,000 units of bacitracin is weighed and incinerated at 550 °C for 4 hours. The 

confirmation test ⅱ. of the raw material for manufacturing of zinc bacitracin is 

hereinafter applied mutatis mutandis. 

Loss on drying: 15.0 % or less (1 g, 105 ℃, 3 hours) 

Potency test: 

Agar plate: The provisions of the raw materials for manufacturing of zinc bacitracin are 

applied mutatis mutandis. 

Test strain: The provisions of the raw materials for manufacturing of zinc bacitracin are 

applied mutatis mutandis. 
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Preparation of the working standard diluent: The provisions of the raw materials for 

manufacturing of zinc bacitracin are applied mutatis mutandis. 

Preparation of sample solution: According to the label potency of this product, the 

amount of this product required for testing is weighed to three significant digits and 

the value is recorded. It is added with a mixed solution of buffer No. 3 and pyridine 

(31:9), shaken or pretreated with approximately 5 mL of 1 mol/L hydrochloric acid 

test solution to adjust pH to 2.0 or less, and stirred for approximately 3 minutes. Then, 

it is added with a mixed solution of buffer No. 3 and pyridine (31:9) to make a 

constant volume at a concentration 100 units/mL or less, and the provisions of the raw 

materials for manufacturing of zinc bacitracin are hereinafter applied mutatis 

mutandis. 

(b) Standard of manufacturing method 

It shall be manufactured by mixing the raw materials for manufacturing of zinc bacitracin 

with carriers.  

(c) Standard of storage method  

The standard of storage method of the raw material for manufacturing of zinc bacitracin 

is applied mutatis mutandis. 

(d) Standards of the label 

The following words shall be written on the immediate container or the immediate 

wrapper of this product. 

“有効期限 製造の翌月から２年” 

Valid period: 2 years from the month following the manufacture 

 

(109) Avilamycin  

A. Raw material for manufacturing 
(a) Compositional standards 

Potency: The potency test shows that 100 µg (potency) of this produce are contained in 1 

mg. 

Physical and chemical properties: This product is gray to dark brown powder or particles 

with a specific odor. 

Confirmation test: The amount of this product containing approximately 100 mg (potency) 

of avilamycin is weighed, added with 10 mL of acetone, shaken for 10 minutes, and 

filtered. This filtrate is used as a sample solution. Separately, the amount of the working 

standard avilamycin containing approximately 10 mg (potency) of avilamycin is weighed 

and dissolved with 1 mL of acetone. This is used as a standard solution. 10 µL each of the 
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sample and standard solutions are spotted on a thin layer plate prepared using silica gel 

for thin-layer chromatography. Then, they are developed to approximately 10 cm with the 

developing solvent, a mixed solution of ethyl acetate, cyclohexane, and methanol 

(85:15:4), and the thin layer plate is air dried. It is sprayed with a mixed solution of 

sulfuric acid and methanol (1:1) and heated at 100 °C for 5 minutes. Then, the Rf values 

of the main spots obtained from the sample and standard solutions are equal. 

Purity test: 

i. pH: This product 1.0 g (0.95~1.04 g) is added with 20 mL of water, shaken for 10 

minutes, and filtered. This pH of this filtrate shall be 5.0~8.5. 

ⅱ. Heavy metal: 1.0 g of this product (0.95~1.04 g) is weighed. In the test using the 

sample solution prepared by method NO.3 of the heavy metal test method and the 

control solution using 3.0 mL of lead standard solution, the color of the sample 

solution shall not be darker than that of the control solution (30 mg/kg or less). 

ⅲ. Arsenic: 0.5 g (0.45~0.54 g) of this product is weighed and the sample solution is 

prepared by method No. 3 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of the absorbing solution shall not be darker 

than the standard color (4 mg/kg or less). 

ⅳ. Content ratio of avilamycin A: This product 1.0 g (0.95~1.04 g) is weighed, added 

with 100 mL of acetone, and stirred for 1 hour. The supernatant 4 mL is measured, the 

solvent is distilled away under reduced pressure in a water bath at 50 °C, and the 

residue is dissolved with 5 mL of acetonitrile and then added with 5 mL of pH 7.0 

phosphate buffer. The solution is filtered with a membrane filter (0.45 µm) and the 

filtrate is used as a sample solution. When the sample solution 50 µL is tested by the 

liquid chromatography under the following conditions, the content ratio of avilamycin 

A shall be 60 % or greater. 

The content ratio of avilamaycin A in this product (%) = 
AT1

AT
 × 100 

  AT1: Peak area of avilamaycin A in the sample solution 

  AT: Sum of peak areas of the sample solution 

Operating condition: 

Detector: Ultraviolet absorptiometer (measurement wavelength: 286 nm) 

Column: A stainless tube (internal diameter: 4.0~4.6 mm, length: 200~250 mm) is 

filled with 5 µm of octadecyl-silylated silica gel. 

Column temperature: Constant temperature around 25 °C  

Mobile phase A: Mixed solution of methanol and pH 7.0 phosphate buffer (11:9) 

Mobile phase B: Mixed solution of methanol and pH 7.0 phosphate buffer (4:1) 
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Gradient method: The mixing ratio of mobile phases A and B is 78:22. After 5 

minute elution, the mixing ratio is changed to 35:65 in the linear gradient for 30 

minutes, and then the mixing ratio is maintained. 

Flow rate: The retention time of avilamaycin A is adjusted to approximately 25 

minutes. 

Column selection: 5 mg each of Sec-butyl-p-hydroxybenzoate and butyl-p-

hydroxybenzoate (4.5~5.4 mg) are dissolved in 50 mL of acetonitrile and added 

with water to make 100 mL. The column to be used: when 10 µL of this solution 

is operated under the above conditions with the mixing ratio of mobile phases A 

and B, 78:22, and sec-butyl-p-hydroxybenzoate and butyl-p-hydroxybenzoate are 

eluted in that order, the separation degree shall be 3.0 or greater. 

Area measurement range: About twice as much as the retention time of avilamaycin 

A. 

Loss on drying: 10.0 % or less (1 g, decompression, 100 ℃, 3 hours) 

Ignition residue: 70.0 % or less (1 g) 

Nitrogen: 6.0 % or less (kjeldahl method) 

Crude fat: 20.0 % or less 

Crude fiber: 20.0 % or less 

Potency test: 

Agar plate (single layer): 10 mL of buffer No. 4 mixed with the test strain (11 mL in a 

Petri dish with internal diameter of 100 mm) is used. 

The strain: Micrococcus luteus ATCC 10240 is used. 

Preparation of working standard diluent: The amount of the working reference standard 

required for testing is weighed to three significant digits and the value is recorded. It is 

dissolved with acetone, and is further added with acetone to make an accurate constant 

volume at a concentration of approximately 1 mg/mL (potency). This is used as a 

diluted stock solution. The volume of the diluted stock solution required for testing is 

measured using a volumetric pipette and accurately diluted by adding a mixed solution 

of acetone and buffer No. 7 (1:4) to prepare the working standard diluent at a high 

concentration of 2 µg/mL (potency) and the working standard diluent at a low 

concentration of 0.5 µg/mL (potency). 

Preparation of sample solution: The amount of this product required for testing is 

weighed to three significant digits and the value is recorded. It is added with 

approximately 10 hold buffer No. 7 using a volumetric pipette and mildly shaken. 

Next, it is added with acetone four times as much as buffer No. 7 using a volumetric 

pipette, stirred for 20 minutes, filtered or centrifuged. This is used as a sample stock 
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solution. The volume of the sample stock solution required for testing is measured 

using a volumetric pipette and accurately diluted by adding a mixed solution of 

acetone and buffer No. 7 (1:4) to prepare the sample solution at a high concentration of 

2 µg/mL (estimated value) (potency) and the sample solution at a low concentration of 

0.5 µg/mL (estimated value) (potency). 

(b) Standard of manufacturing method 

The avilamaycin producing strain of Streptomyces viridochromogenes is aerobically 

cultured, and after the cultivation, where appropriate added with calcium hydroxide and 

others as a coagulating agent to separate solids. The solids are dried. 

(c) Standard of storage method 

It shall be stored in a sealed container 

B. Preparation 
(a) Compositional standards 

This product is powder or particles of the mixture of the raw material for manufacturing 

of avilamycin and carriers. 

Potency: The potency test shows that it contains 85~125 % of the label potency. 

Physical and chemical properties: 

i. This product is pale orange-yellow to brown or blackish brown power or particles with 

a specific odor. 

ⅱ. This product passes through a standard 2.00 mm mesh sieve. 

ⅲ. There is no mold in this product. 

Confirmation test: The confirmation test of the raw material for manufacturing of 

avilamycin are applied mutatis mutandis. 

Loss on drying: 10.0 % or less (1 g, decompression, 100 ℃, 3 hours) 

Potency test: 

Agar plate (single layer): The provisions of the raw materials for manufacturing of the 

avilamycin are applied mutatis mutandis. 

Test strain: The provisions of the raw materials for manufacturing of the avilamycin are 

applied mutatis mutandis. 

Preparation of the working standard diluent: The provisions of the raw materials for 

manufacturing of the avilamycin are applied mutatis mutandis. 

Preparation of sample solution: According to the label potency of this product, the 

amount of this product required for testing is weighed to three significant digits and 

the value is recorded. It is added with approximately 10 hold buffer No. 7 using a 

volumetric pipette and mildly shaken. Then, it is added with acetone four times as 

much as buffer No. 7 using a volumetric pipette, stirred for 20 minutes, and the 
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provisions of the raw materials for manufacturing of avilamaycin are hereinafter 

applied mutatis mutandis. 

(b) Standard of manufacturing method 

It shall be manufactured by mixing the raw materials for manufacturing of avilamycin 

with carriers. 

(c) Standard of storage method 

The standard of storage method of the raw material for manufacturing of avilamycin is 

applied mutatis mutandis. 

(d) Standards of the label 

The following words shall be written on the immediate container or the immediate 

wrapper of this product. 

“有効期間 製造の翌月から２年” 

Valid period: 2 years from the month following the manufacture 

 

(110) Alkyltrimethylammoniumu Calcium Oxyteracycline 

In preparation 

 

(111) Enramycin 

A. Raw material for manufacturing 
(a) Compositional standards 

Potency: The potency test shows that 10.0 µg (potency) or more of this product are 

contained in 1 mg. 

Physical and chemical properties: This product is grayish brown to brown powder or 

particles with a slightly specific odor. 

Confirmation test: 

i. The amount of this product containing approximately 10 mg (potency) of enramycin is 

weighed, and dissolved with 50 mL of a mixed solution of methanol and 0.1 mol/L 

hydrochloric acid test solution (1:1), shaken for approximately 20 minutes, and then 

filtered. The filtrate is added with ammonia test solution to make it neutral to slightly 

alkaline and filtered as appropriate to prepare a sample solution. The sample solution 

20 mL is added with approximately 1 mL of porous styrene divinylbenzene copolymer 

refined resin immersed in methanol (1→2), shaken for 10 minutes, and filtered with a 

glass filter. The resin is washed twice with approximately 20 mL of water, added with 

20 mL of a mixed solution of methanol and 0.2 mol/L hydrochloric acid test solution 

(7:3), vigorously shaken, and filtered. In the measurement of the absorption spectrum 
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of this solution, the absorption maximum and the absorption minimum are at the 

wavelengths of 269~275 nm and 250~256 nm, respectively. 

ⅱ. The amount of this product containing approximately 100 mg (potency) of enramycin 

is weighed, added with 50 mL of a mixed solution of acetone, 1 mol/L hydrochloric 

acid test solution and water (35:12:56), stirred, neutralized with ammonia test solution, 

and filtered or centrifuged. The volume required for testing of the filtrate or 

supernatant is measured, added with acetone (7→20) to make its concentration 

approximately 1 mg/mL (potency) to prepare a sample solution. 5 µL each of this 

sample solution and the working standard diluted stock solution obtained by the 

potency test are spotted on a thin layer plate prepared using cellulose powder for thin-

layer chromatography. They are developed to approximately 10 cm using the upper 

layer solution of a mixed solution of n-butanol, pyridine and water (8:3:9) as the 

developing solvent and the thin layer plate is air-dried. When the thin layer plate is 

uniformly sprayed with the acetone solution of ninhydrin (1→50) and heated at 105 °C 

for 10 minutes, the main spot of the sample solution and the spot of the working 

standard diluted stock solution are purple and their Rf values are equal. 

 

Purity test: 

i. pH: The pH of solution (1→10) of this product shall be 5.0~8.0. 

ⅱ. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by Method No. 3 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 3.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (30 mg/kg or less). 

ⅲ. Arsenic: 0.5 g (0.45~0.54 g) of this product is weighed and the sample solution is 

prepared by method No. 3 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of the absorbing solution shall not be darker 

than the standard color (4 mg/kg or less). 

Loss on drying: 6.0 % or less (1 g, 0.67 kPa or less, 60 °C, 3 hours) 

Acid soluble ash: Approximately 1 g of this product is weighed to the digits of 0.01 g and 

the value is recorded. It is added with 20 mL of dilute hydrochloric acid, heated at 50 °C 

for 15 minutes while stirring, allowed to cool, placed in a 50 mL volumetric flask, added 

with water to the marked line to make 50 mL, and filtered. This solution is centrifuged 

until clear as appropriate and 25 mL of it is measured, added with 1 mL of dilute sulfuric 

acid, evaporated to dryness, ignited to constant weight at 800 ± 25 °C. The resulting 

weight shall be 20.0 % or less. 
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Nitrogen: 1.0~8.0 % (Kjeldahl method) 

Crude fat: 20.0 % or less 

Crude fiber: 5.0 % or less 

Potency test: 

Agar plate (single layer): 10 mL of the No. 13 medium mixed with the test strain is used 

(11 mL in a Petri dish with internal diameter of 100 mm). 

Test strain: Bacillus subtilis ATCC 6633 is used. 

Preparation of the working standard diluent: The amount of the working reference 

standard required for testing is weighed to three significant digits and the value is 

recorded. It is dissolved with methanol (4→5), and is further added with methanol 

(4→5) to make a constant volume at a concentration of approximately 1 mg/mL 

(potency). This is used as a diluted stock solution. The volume required for testing of 

the diluted stock solution is measured using a volumetric pipette and accurately diluted 

by adding buffer No. 8 to prepare the working standard diluent at a high concentration 

of 40 µg/mL (potency) and the working standard diluent at a low concentration of 10 

µg/mL (potency). 

Preparation of the sample solution: The amount of this product required for testing is 

weighed to three significant digits and the value is recorded. It is added with a constant 

volume of a mixed solution of acetone, 1 mol/L hydrochloric acid test solution and 

water (35: 12: 56) using a volumetric pipette to make its concentration (estimated 

value) approximately 1 mg/mL (potency) and stirred. It is confirmed to be pH 2.8~3.2, 

as appropriate the pH is adjusted with 1 mol/L hydrochloric acid test solution or 1 

mol/L sodium hydroxide test solution, and then filtered or centrifuged to prepare a 

sample stock solution. The volume required for testing of the sample stock solution is 

measured using a volumetric pipette and accurately diluted by adding buffer No. 8 to 

prepare the sample solution at a high concentration (estimated value) of 40 µg/mL 

(potency) and the sample solution at a low concentration (estimated value) of 10 

µg/mL (potency). 

(b) Standard of manufacturing method 

The enramycin producing strain of Streptomyces fungicidicus is aerobically cultured, and 

after cultivation the pH of the culture solution is adjusted. Then, the solution is filtered, 

where appropriate using a filter aid, and the obtained solids are dried. 

(c) Standard of storage method 

It shall be stored in a light resistant sealed container. 

B. Preparation 
(a) Compositional standards 
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This product is pieces or powder of the mixture of the raw material for manufacturing of 

enramycin and carriers. 

Potency: The potency test shows that it contains 85~125 % of the label potency. 

Physical and chemical properties: 

i. This product is grayish brown to brown or yellow brown small pieces or powder with a 

slightly specific odor. 

ⅱ. This product passes through a standard 2.00 mm mesh sieve. 

ⅲ. There is no mold in this product. 

Confirmation test: The confirmation test of the raw materials for manufacturing of 

enramycin are applied mutatis mutandis. 

Loss on drying: 10 % or less (1 g, 105 °C, 3 hours) 

Potency test: 

Agar plate (single layer): The provisions of the raw materials for manufacturing of 

enramycin are applied mutatis mutandis. 

Test strain: The provisions of the raw materials for manufacturing of enramycin are 

applied mutatis mutandis. 

Preparation of the working standard diluent: The provisions of the raw materials for 

manufacturing of enramycin are applied mutatis mutandis. 

Preparation of the sample solution: Where appropriate, this product is ground, according 

to the label potency, the amount required for testing is weighed to three significant 

digits and the value is recorded. It is added with a constant volume of a mixed solution 

of acetone, 1 mol/L hydrochloric acid test solution and water (35: 12: 56) using a 

volumetric pipette to make its concentration approximately 1 mg/mL (potency), 

stirred, and the provisions of the raw materials for manufacturing of enramycin are 

hereinafter applied mutatis mutandis. 

(b) Standard of manufacturing method 

For manufacturing, the raw material for manufacturing of enramycin is mixed with 

carriers, and as appropriate particle-seized or sieved. 

(c) Standard of storage method 

The standard storage method of the raw materials for manufacturing of enramycin are 

applied mutatis mutandis. 

(d) Standards of the label 

The following words shall be written on the immediate container or the immediate 

wrapper of this product. 

“有効期間 製造の翌月から２年” 

Valid period: 2 years from the month following the manufacture 
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(112) Chlortetracycline 

In preparation 

 

(113) Salinomycin sodium 

Salinomycin sodium (part 1) 
A. Raw material for manufacturing 

(a) Compositional standards 

Potency: This product is sodium salt of salinomycin. The potency test shows that 800 µg 

(potency) or more is contained in 1 mg. 

Physical and chemical properties: 

i. This product is white to pale yellow-white crystalline powder with a slightly specific 

odor. 

ⅱ. This product is extremely easy to dissolve in ethyl acetate, easy to dissolves in 

acetone, ethylether, chloroform and methanol, hard to lightly dissolve in n-hexane, and 

hardly dissolve in water. 

Confirmation test: 

i. This product in methanol solution (3→1,000) 2 mL is added with 2 mL of vanillin-

hydrochloric acid test solution and gently shaken. The resulting solution is red. 

ⅱ. This product in methanol solution (1→10,000) 9 mL is added with 1 mL of 1 mol/L 

hydrochloric acid test solution, shaken well, allowed to stand at room temperature for 

5 minutes. In the measurement of the ultraviolet absorption spectrum of this solution, 

the absorption maximum is at the wavelengths of 285~300 nm. 

iii. The solution obtained when 3 g (2.5~3.4 g) of this product is ashed(incinerated), 

shaken with 10 mL of water and filtered gives the qualitative reaction of sodium salt. 

Purity test: The potency test shows that it contains 85~125 % of the label potency. 

i. Clarity and color of solution: 1.0 g (0.95~1.04 g) of this product is weighed, dissolved 

with 20 mL of methanol. The resulting solution shall be pale yellow and clear or 

almost clear. 

ⅱ. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by method No. 3 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 2.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). 
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iii. Arsenic: 0.5 g (0.45~0.54 g) of this product is weighed and the sample solution is 

prepared by method No. 3 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of the absorbing solution shall not be darker 

than the standard color (4 mg/kg or less). 

Loss on drying: 7.0 % or less (1 g, 0.67 kPa or less, 60 °C, 3 hours) 

Ignition residue: 7.0~12.0 % (1 g) 

Potency test: 

Agar plate: Medium No. 14 is used for both the media of base and inoculated layers. 

However, the medium of base layer is 10 mL (11 mL in a Petri dish with internal 

diameter of 100 mm). 

Test strain: Bacillus subtilis ATCC 6633 is used. 

Preparation of the working standard diluent: The amount of the working reference 

standard required for testing is weighed to three significant digits and the value is 

recorded. It is dissolved with methanol, and is further added with methanol to make a 

constant volume at a concentration of approximately 400 µg/mL (potency). This is 

used as a diluted stock solution. The volume required for testing of the diluted stock 

solution is measured using a volumetric pipette and accurately diluted by adding water 

and methanol to prepare the working standard diluent at a high concentration of 40 

µg/mL (potency) with 10 % methanol and the working standard diluent at a low 

concentration of 10 µg/mL (potency) with 10 % methanol. 

Preparation of the sample solution: The amount of this product required for testing is 

weighed to three significant digits and the value is recorded. It is dissolved with 

methanol to make an accurate constant volume with the concentration (estimated 

value) of approximately 400 µg/mL (potency). This is used as a sample stock solution. 

The volume required for testing of the sample stock solution is measured using a 

volumetric pipette and accurately diluted by adding water and methanol to prepare the 

sample solution at a high concentration (estimated value) of 40 µg/mL (potency) and 

10 % methanol and the sample solution at a low concentration (estimated value) of 10 

µg/mL (potency) and 10 % methanol. 

(b) Standard of manufacturing method 

The salinomycin producing strain of Streptomyces albus is aerobically cultured, after the 

cultivation solids are separated by filtration, and salinomycin in the solids are extracted with 

an organic solvent. This solution is concentrated, filtered and crystallized as sodium salt 

under alkaline conditions. The obtained crystals are washed and dried. 

(c) Standard of storage method 

It shall be stored in a sealed container. 
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B. Preparation 
(a) Compositional standards 

This product is pieces, powder, or particles in which the raw material for manufacturing 

salinomycin sodium (part 1) is mixed with carriers or granulated. 

Potency: The potency test shows that 100 µg (potency) or less is contained in 1 mg, and that 

it contains 85~125 % of the label potency. 

Physical and chemical properties: 

i. This product is pale yellow-white to pale brown small powder or particles with a 

specific odor. 

ⅱ. This product passes through a standard 2.00 mm mesh sieve. 

iii. There is no mold in this product. 

Confirmation test: According to the label potency of this product, the amount containing 

approximately 30 mg (potency) of salinomycin is weighed, shaken with 10 mL of 

methanol, and filtered. This solution 2 mL is measured, and the confirmation test ⅰ. for 

the raw material for manufacturing of salinomycin sodium (part 1) is hereinafter applied 

mutatis mutandis. 

Loss on drying: 12.0 % or less (1 g, 105 °C, 3 hours) 

Potency test: 

Agar plate (single layer): The provisions of the raw materials for manufacturing of 

salinomycin sodium (part 1) are applied mutatis mutandis. 

Test strain: The provisions of the raw materials for manufacturing of salinomycin sodium 

(part 1) are applied mutatis mutandis. 

Preparation of the working standard diluent: The provisions of the raw materials for 

manufacturing of salinomycin sodium (part 1) are applied mutatis mutandis. 

Preparation of sample solution: According to the label potency of this product, the 

amount required for testing is weighed to three significant digits and the value is 

recorded. It is added with a constant volume of methanol using a volumetric pipette to 

make its concentration approximately 400 µg/mL (potency), stirred or shaken, and 

filtered or centrifuged. The resulting filtrate or supernatant is used as a sample stock 

solution. The volume required for testing of the sample stock solution is measured by a 

volumetric pipette, and the provisions of the raw material for manufacturing of 

salinomycin sodium (part 1) are hereinafter applied mutatis mutandis. 

(b) Standard of manufacturing method 

For manufacturing, the raw material for manufacturing of salinomycin sodium (part 1) is 

mixed with carriers, and as appropriate particle-seized or sieved. 

(c) Standard of storage method 
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The storage method of the raw materials for manufacturing of salinomycin sodium (part 

1) are applied mutatis mutandis. 

(d) Standards of the label 

The following words shall be written on the immediate container or the immediate 

wrapper of this product. 

“有効期間 製造の翌月から２年” 

Valid period: 2 years from the month following the manufacture 

“使用上の注意 この飼料添加物は、鶏又は牛に過剰投与した場合発育障害がお

こるので、定められた添加量を厳守するとともに、均一に配合するよう注意するこ

と。” 

Precautions: Overdose of this feed additive causes developmental disorders in chicken or 

cattle, so strictly follow the specified amount to be added and make sure to mix it uniformly. 

 

Salinomycin sodium (part 2) 
In preparation 

 

(114) Semduramicin sodium 

A. Raw material for manufacturing 
(a) Compositional standards 

Potency: This product is sodium salt of semduramicin. The potency test shows that 860 µg 

(potency) or more is contained in 1 mg. 

Physical and chemical properties: 

i. This product is white to grayish white crystalline powder. 

ⅱ. This product is easy to lightly dissolve in methanol, hard to lightly dissolve in ethanol, 

hard to dissolves in dichloromethane and ether and hardly dissolves in water and 

isooctane. 

Confirmation test: 

i. This product and working reference standard are measured by the potassium bromide 

disk method of the infrared absorption spectroscopy and their spectra are compared, 

and then absorption is observed at approximately 3,450 cm−1, 2,972 cm−1, 2,935 cm−1, 

1,595 cm−1, 1,460 cm−1, 1,381 cm−1, and 1,063 cm−1. 

ⅱ. 5 mg (4.5~5.4 mg) of this product and working reference standard are each weighed, 

and both are dissolved with 5 mL of methanol to prepare a sample solution and a 

standard solution, respectively. 5 µL each of the sample and standard solutions are 

spotted on a thin layer plate prepared using silica gel for thin-layer chromatography. 
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Next, they are developed to approximately 10 cm with developing solvent, a mixed 

solution of ethyl acetate and glacial acetic acid (4:1), and the thin layer plate is air 

dried. It is then sprayed with a vanillin-sulfuric acid-ethanol test solution and heated at 

105 °C for approximately 10 minutes. Then, the main spots obtained from the sample 

and standard solutions are red-brown and the Rf values of them are equal. 

Purity test:  

i. Specific rotation: 0.25 g of this product is weighed to the digit of 0.001 g and the value 

is recorded. It is dissolved with methanol to make 25 mL. The optical rotation of this 

solution shall be [α]D
20= +19.0 ~ +23.0° 

ⅱ. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by method No. 2 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 2.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). 

iii. Arsenic: 0.5 g (0.45~0.54 g) of this product is weighed and the sample solution is 

prepared by method No. 3 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of the absorbing solution shall not be darker 

than the standard color (4 mg/kg or less). 

ⅳ. Hydroxysemduramicin: Approximately 25 mg of this product of is weighed and 

dissolved with 25 mL of a mixed solution of ethyl acetate, isooctane, glacial acetic 

acid and triethylamine (375:125:2:1). This is used as a sample solution. When the 

sample solution of 50 µL is tested by the liquid chromatography under the following 

conditions, the peak (the peak appearing when the time 1.5 fold longer than the 

retention time of the peak of semduramicin has passed) area of hydroxysemduramicin 

shall be 2.5 % or less of the total area of the peaks obtained from the sample solution. 

Operating condition: 

Device: Consisting of a mobile phase delivery pump, coloring solution delivery pump, 

sample injector, column, reaction vessel, detector, and recorder. The column and the 

reaction vessel shall be maintained at constant temperature for use. 

Detector: Ultraviolet absorptiometer (measurement wavelength: 522 nm) 

Column: A stainless tube (internal diameter: 4.0 mm, length: about 250 mm) is filled 

with 5 µm of silica gel. 

Column temperature: Constant temperature around 25 °C 

Reaction vessel (reaction coil): Tube with internal diameter of approximately 0.3 mm 

and length of approximately 7.6 m 
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Mobile phase: Mixed solution of ethyl acetate, isooctane, glacial acetic acid and 

triethylamine (375:125:2:1)  

Coloring solution: A mixture 250 mL of absolute ethanol and 10 mL of sulfuric acid is 

added in a solution of 15 g (14.5~15.4 g) of vanillin dissolved in 250 mL of 

absolute ethanol. 

Mobile phase flow rate: 0.6 mL/min 

Coloring solution flow rate: 0.3 mL/min 

Column selection: A column to be used is selected when the solution, which is 

prepared by the dissolving of the working reference standard and sodium 

hydroxysemduramicin in the mobile phase and adjusting its concentration to 0.02 

mg/mL, is operated under the above conditions and both substances are completely 

separated. 

Detection sensitivity: The peak of semduramicin obtained 50 µL of the sample 

solution (1→50) in the mobile phase is adjusted to 10~40 mm. 

Area measurement range: Three times as much as the retention time of 

semduramichin. 

Loss on drying: 2.5 % or less (1 g, decompression, 100 °C, 3 hours) 

Ignition residue: 9.0 % or less (1 g) 

Potency test: 

Agar plate (single layer): 20 mL of buffer No. 19 mixed with the test strain is used (21 

mL in a Petri dish with internal diameter of 100 mm). It shall be a perforated agar 

plate. 

Test strain: Bacillus subtilis ATCC 6633 is used. 

Preparation of working standard diluent: The amount of working standard diluent 

required for testing is weighed to three significant digits and the value is recorded. It is 

dissolved with an adequate volume of methanol to make an accurate constant volume 

at a concentration of approximately 1 mg/mL (potency). This is used as a diluted stock 

solution. The volume of the diluted stock solution required for testing is measured 

using a volumetric pipette, accurately diluted with water and methanol to prepare the 

working standard diluent at a high concentration of 20 µg/mL (potency) with 25 % 

methanol and the working standard diluent at a low concentration of 5 µg/mL 

(potency) with 25 % methanol. 

Preparation of the sample solution: The amount of this product required for testing is 

weighed to three significant digits and the value is recorded. It is dissolved with 

methanol and is further added with methanol to make an accurate constant volume at a 

concentration approximately 1 mg/mL (estimated value) (potency). This is used as a 
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sample stock solution. The volume of the sample stock solution required for testing is 

measured using a volumetric pipette and accurately diluted with water and methanol to 

prepare the sample solution at a high concentration of 20 µg/mL (potency) with 25 % 

methanol and the sample solution at a low concentration of 5 µg/mL (potency) with 

25 % methanol. 

(b) Standard of manufacturing method 

The semduramicin producing strain of Actinomadura roseorufa is aerobically cultured, 

after the cultivation, semduramicin sodium is diluted from concentrated slurry of the culture 

solution using an organic solvent under alkaline conditions. The crystals obtained from the 

extract are dried. 

(c) Standard of storage method 

It shall be stored in a sealed container. 

B. Preparation 
(a) Compositional standards 

This product is pieces or powder of the mixture of the raw material for manufacturing of 

semduramicin sodium and carriers. 

Potency: The potency test shows that 50 µg (potency) or less is contained in 1 mg, and that 

it contains 85~125 % of the label potency. 

Physical and chemical properties: 

i. This product is grayish yellow to pale brown small pieces or powder. 

ⅱ. This product passes through a standard 2.00 mm mesh sieve. 

ⅲ. There is no mold in this product. 

Confirmation test:According to the label potency of this product, the amount containing 

approximately 50 mg (potency) of semduramycin sodium is weighed, added with 50 mL 

methanol, vigorous stirred for 30 minutes and centrifuged. The supernatant is used as a 

sample stock solution. The confirmation test ⅱ. of the raw materials for manufacturing of 

semduramycin sodium are hereinafter applied mutatis mutandis. 

Loss on drying: 12.0 % or less (1 g, 105 °C, 3 hours) 

Potency test: 

Agar plate (single layer): The provisions of the raw materials for manufacturing of 

semduramicin sodium are applied mutatis mutandis. 

Test strain: The provisions of the raw materials for manufacturing of senduramicin 

sodium are applied mutatis mutandis. 

Preparation of the working standard diluent: The provisions of the raw materials for 

manufacturing of senduramicin sodium are applied mutatis mutandis. 
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Preparation of the sample solution: Where appropriate, this product is ground, according 

to the label potency, the amount required for testing is weighed to three significant 

digits and the value is recorded. It is added with a constant volume of methanol using a 

volumetric pipette to make its concentration approximately 1 mg/mL (potency), 

vigorous stirred for 20 minutes and centrifuged. The volume required for testing of the 

sample stock solution is measured using a volumetric pipette, and the provisions of the 

raw material for manufacturing of monensin sodium are hereinafter applied mutatis 

mutandis. 

(b) Standard of manufacturing method 

The raw material for manufacturing of semduramicin sodium is mixed with carriers. 

(c) Standard of storage method 

The storage method of the raw materials for manufacturing of semduramicin sodeium are 

applied mutatis mutandis. 

(d) Standards of the label 

The following words shall be written on the immediate container or the immediate 

wrapper of this product. 

“有効期間 製造の翌月から２年” 

Valid period: 2 years from the month following the manufacture 

“使用上の注意 この飼料添加物は、鶏に過剰投与した場合発育障害がおこるの

で、定められた添加量を厳守するとともに、均一に配合するよう注意すること。” 

Precautions: Overdose of this feed additive causes developmental disorders in chicken, so 

strictly follow the specified amount to be added and make sure to mix it uniformly. 

 

(115) Narasin 

A. Raw material for manufacturing 
(a) Compositional standards 

Potency: When this product is conducted potency test, it contains 100 µg (potency) or more 

in 1 mg. 

Physical and chemical properties: This product is grayish brown to dark brown particles. 

Confirmation test: 

. ⅰ 0.8 g (0.75~0.84 g) of this product is weighed, added with 100 mL of methanol, 
stirred for 20 minutes, and filtered. The filtrate is used as a sample solution. 

Separately, the amount of working standard narasin containing approximately 10 mg 

(potency) of narasin is weighed and dissolved with 10 mL of methanol. This is used as 

a standard solution. 2 µL each of the sample and standard solutions are spotted on a 
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thin layer plate prepared using silica gel for thin-layer chromatography. Next, they are 

developed to approximately 15 cm with developing solvent, a mixed solution of ethyl 

acetate and strong ammonia solution (90:1), and the thin layer plate is air dried and is 

further dried at 105 °C for 10 minutes. It is uniformly sprayed with a vanillin-sulfuric 

acid-ethanol coloring reagent and heated at 105 °C for approximately 10 minutes. 

Then the main spots obtained from the sample and standard solutions are bluish purple 

and the Rf values of them are equal. 

ⅱ. 10 mg (9.5~10.4 mg) of this product is weighed, added with 50 mL of methanol 

(9→10), stirred for 20 minutes, and filtered. This solution is further filtered using a 

membrane filter (0.45 µm) and the filtrate is used as a sample solution. Separately, 5 

mg (4.5~5.4 mg) of working standard narasin is weighed and dissolved with 250 mL 

of methanol (9→10). This is used as a standard solution. 200 µL each of the sample 

and standard solutions are tested by the liquid chromatography under the following 

operating conditions, and the retention times of the peaks of narasin A obtained from 

the sample and standard solutions are consistent. 

Operating condition: 

Device: Consisting of a mobile phase delivery pump, coloring solution delivery pump, 

sample injector, column, reaction vessel, detector, and recorder. The column and the 

reaction vessel shall be maintained at constant temperature for use. 

Detector: Visible spectrophotometer (measurement wavelength: 520 nm) 

Column: A stainless tube internal) diameter: 4.6 mm, length: about 250 mm) is filled 

with 5 µm of octadecylsilylated silica gel for liquid chromatograph. 

Column temperature: Constant temperature around 25 °C 

Reaction vessel (reaction coil): Tube with internal diameter approximately 0.5 mm 

and length of approximately 5.6 m 

Mobile phase: Mixed solution of methanol, water and acetic acid (940:60:1)  

Coloring solution: Mix 950 mL of methanol and 20 mL of acetic acid, dissolved 30 g 

(29.5~30.4 g) of vanillin. 

Mobile phase flow rate: 0.65 mL/min 

Coloring solution flow rate: 0.65 mL/min 

Column selection: 5 mg (4.5~5.4 mg) of each working standard monensin and narasin 

is weighed, added with methanol (9→10) up to 250mL. When each 250mL of this 

solution   is operated under the above operating conditions, elution is performed 

in the order of monensinA, narasinB. Using a solution having a degree of separation 

of 3.0 or more. 

Area measurement range: Two times as much as the retention time of narasinA. 



Provisional Translation from Japanese Original 
 

357 
 

 Purity test: 

ⅰ. Lead: 1.0 g (0.95~1.04 g) of this product is weighed, carbonized at approximately 

200 °C for 2 hours, heated from 250 °C up to approximately 450 °C at the rate of 

temperature increase of 50 °C/hour, and incinerated for two hours with this 

temperature maintained. After cooling, it is added with 5 mL of nitric acid, covered 

with a watch glass, and heated on a sand bath and then the watch glass is removed and 

the product is almost dried. After cooling, it is added with approximately 25 mL of 

hydrochloric acid (1→6) and gently heated for 10 minutes. After cooling, it is 

transferred to a 100 mL volumetric flask, added with water to the marked line to make 

100 mL, and filtered within 30 seconds. This is used as a sample solution. Separately, 

1.0 mL of lead standard solution for atomic absorption is measured, transferred to a 

100 mL volumetric flask, added with approximately 25 mL of hydrochloric acid 

(1→6), and is further added with water to the marked line to make 100 mL. This is 

used as a standard solution. 30 mL each of the sample and standard solutions are 

measured, added with 8 mL of phosphate, 2 mL of potassium iodide solution (6→10), 

and 10 mL of methyl isobutyl ketone using a volumetric pipette, vigorously shaken for 

approximately 1 minute, and allowed to stand for a short time. Within 30 seconds, 

away from direct sunlight, the methyl isobutyl ketone layers obtained from the sample 

and standard solutions are tested by the atomic absorption spectrophotometry (flame 

type) at the wavelength of 283.3 nm, using a lead hollow cathode lamp as the light 

source, acetylene or hydrogen as a flammable gas, and air as a combustion-supporting 

gas. The absorbance of the methyl isobutyl ketone layer of the sample solution shall be 

equal to or lower than that of the standard solution (25 mg/kg or lower). 

ⅱ. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 3 of the arsenic test method. When the solution is tested by 

the arsenic test method using device A, the color of absorbing solution shall not be 

darker than the standard color (26 mg/kg or less).However, the volume of arsenic 

standard solution for preparation of the standard color shall be 13 mL. The color is 

corresponding to 0.026 mg of arsenic trioxide. 

Arsenic standard solution: 20 mL of the arsenic standard solution is measured using 

a volumetric pipette, transferred to a 1,000 mL volumetric flask, added with 5 mL of 

dilute sulfuric acid, and then added with newly boiled and cooled water to the 1,000 

mL volumetric flask up to the marked line. 1 mL of this solution contains arsenic 

trioxide 0.002 mg. This solution is prepared when needed and stored in a ground 

stopper bottle. 
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ⅲ. Content ratio of narasin A: When 200 µL each of the sample and standard solutions in 

the confirmation test (2) are tested by the liquid chromatography, under the operating 

conditions of the confirmation test (2), mutatis mutandis, the content ratio of narasin A 

shall be 85 % or more. 

           Content ratio of narasin A in this product (%) =  × 100    

           AT1: Peak area of nalasinA in sample solution 

             AT: Sum of peak areas of sample solution 

Loss on drying: 10.0 % or less (1 g, 0.67kPa or less, 60 °C, 3 hours) 

Nitrogen: 2.0 % or less (Kjeldahl method) 

Crude fat: 27.0 % or less (2 g) 

Crude fiber: 2.0 % or less (2 g) 

Potency test: 

Agar plate (single layer): 10 mL of the No. 15 medium mixed with the test strain is 

used (11 mL in a Petri dish with internal diameter of 100 mm). 

Test strain: Bacillus subtilis ATCC 6633 is used. 

Preparation of the working standard diluent: The amount of the working reference 

standard required for testing is weighed to three significant digits and the value is 

recorded. It is dissolved with sodium bicarbonate-methanol reagent, and is further added 

with sodium bicarbonate-methanol reagent to make a constant volume at a concentration 

of approximately 1 mg/mL (potency) (estimated value). This is used as a diluted stock 

solution. The volume required for testing of the diluted stock solution is measured using 

a volumetric pipette, accurately diluted with water and methanol to prepare the working 

standard diluent at a high concentration of 5 µg/mL (potency) (estimated value) with 

30 % methanol and the working standard diluent at a low concentration of 1.25 µg/mL 

(potency) (estimated value) with 30 % methanol. 

Preparation of sample solution: The amount of this product required for testing is 

weighed to three significant digits and the value is recorded. It is added with a constant 

volume of methanol (9→10) using a volumetric pipette to make its concentration 

(estimated value) approximately 1 mg/mL (potency), stirred for 20 minutes and filtered. 

The filtrate is used as a sample stock solution. The volume of the sample stock solution 

required for testing is measured using a volumetric pipette, accurately diluted with water 

and methanol to prepare the sample solution at a high concentration of 5 µg/mL 

(potency) (estimated value) with 30 % methanol and the sample solution at a low 

concentration of 1.25 µg/mL (potency) (estimated value) with 30 % methanol. 

(b) Standard of manufacturing method 
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For manufacturing, the narasin producing strain of Streptomyces aureofaciens is 

aerobically cultured, after the cultivation the culture solution is dried, added with bentonite 

and calcium carbonate, and granulated. 

(c) Standard of storage method 

It shall be stored in a light resistant sealed container. 

B. Preparation (Part 1) 
(a) Compositional standards 

This product is powder or particles of mixture of the raw material for manufacturing of 

narasin and carriers. 

Potency: When this product is conducted potency test, it contains 100 µg (potency) or less 

in 1 mg including 85~125 % of the indicated potency. 

Physical and chemical properties: 

ⅰ. This product is grayish brown to brown or yellowish white to yellow powder or 

particles. 

ⅱ. This product passes through a standard 2.00 mm mesh sieve. 

ⅲ. There is no mold in this product. 

Confirmation test: 

ⅰ. 1.0 g (0.95~1.04 g) of this product is weighed, added with 100 mL of methanol, 
stirred for 20 minutes, and filtered. The filtrate is used as a sample solution. The 

confirmation test ⅰ. for the raw material for manufacturing of Narasin is applied 

mutatis mutandis.  

ⅱ. The confirmation test ⅱ. for the raw material for manufacturing of Narasin is applied 

mutatis mutandis. 

Loss on drying: 12.0 % or less (1 g, 0.67 kPa or less, 60 °C, 3 hours) 

Potency test: The provisions of the raw materials for manufacturing of narasin are applied 

mutatis mutandis. 

Agar plate (single layer): The provisions of the raw materials for manufacturing of 

narasin are applied mutatis mutandis. 

Test strain: The provisions of the raw materials for manufacturing of narasin are applied 

mutatis mutandis. 

Preparation of the working standard diluent: The provisions of the raw materials for 

manufacturing of narasin are applied mutatis mutandis. 

Preparation of sample solution: According to the label potency, the amount of the 

working reference standard required for testing is weighed to three significant digits 

and the value is recorded. It is added with a constant volume of a mixed solution of 

methanol (9→10), using a volumetric pipette to make its concentration approximately 
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1 mg/mL (potency) (estimated value), stirred for 20 minutes and filtered. The filtrate is 

used as a sample stock solution. The volume of the sample stock solution required for 

testing is measured using a volumetric pipette, then the provisions of the raw materials 

for manufacturing of narasin are applied mutatis mutandis. 

(b) Standard of manufacturing method 

For manufacturing, the raw material for manufacturing of narasin is added with carriers.  

(c) Standard of storage method 

The standard storage method of the raw materials for manufacturing of narasin are 

applied mutatis mutandis. 

(d) Standards of the label 

The following words shall be written on the immediate container or the immediate 

wrapper of this product. 

“有効期間 製造の翌月から２年” 

Valid period: 2 years from the month following the manufacture 

    “使用上の注意 この飼料添加物は、鶏に過剰投与した場合発育障害がおこる

ので、定められた添加量を厳守するとともに、均一に配合するよう注意するこ

と。” 

Precautions: Overdose of this feed additive causes developmental disorders in chicken, so 

strictly follow the specified amount to be added and make sure to mix it uniformly. 

 

(116) Nosiheptide 

Nosiheptide (part 1) 
A. Raw material for manufacturing 

(a) Compositional standards 

Potency: The potency test shows that 800 µg (potency) or more is contained in 1 mg. 

Physical and chemical properties: 

ⅰ. This product is pale yellow-gray-white to greenish pale yellow-brown crystals or 

powder without odor or with a slightly specific odor. 

ⅱ. This product is easy to slightly dissolve in cyclohexanone, hard to lightly dissolve in 

tetrahydrofuran, hard to dissolve in acetone and chloroform, is extremely hard to 

dissolve in ethanol, and hardly dissolves in water. 

Confirmation test: 

. ⅰ 50 mg (49.5~50.4 mg) of this product is weighed, added with 50 mL of 
tetrahydrofuran, used as a sample solution. Measure 1 mL of this solution, added with 

2 mL of a mixed solution of methanol and ammonia solution (87:13) to 20 mL. In the 
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measurement of the absorption spectrum of this solution, the absorption maximum is at 

the wavelengths of 405~411 nm. 

ⅱ. 10 mg (9.5~10.4 mg) of this product is measured, added with 0.1 g (0.05~0.14 g) of 

sodium hydroxide, gradually heated to melt. After cooling, it is dissolved with 1 mL of 

distilled water, and added with 0.3 g (0.25~0.34 g) of zinc powder and 5 mL of 

hydrochloric acid (1→2), and the produced gas discolors wet lead acetate paper to 

black. 

Purity test: 

. ⅰ pH: The pH of solution (1→1000) of this product shall be 4.5~8.0. 
ⅱ. Lead: 2.0 g (1.95~2.04 g) of this product is weighed and heated at 500 °C for 4 hours. 

After cooling, it is added with 5 mL each of nitric acid and perchloric acid, covered 

with a watch glass, and heated on a sand bath to transparent, and the watch glass is 

removed to make it almost dry. After cooling, it is added with approximately 10 mL of 

dilute nitric acid (1→3) and gently heated for 10 minutes. After cooling, it is 

transferred to a 20 mL volumetric flask and added with dilute nitric acid (1→3) to the 

marked line to make 20 mL. This is used as a sample solution. Separately, 2.0 mL of 

lead standard solution for atomic absorption is measured, transferred to a 50 mL 

volumetric flask, and added with dilute nitric acid (1→3) to the marked line to make 

50 mL. This is used as a standard solution. When the sample and standard solutions are 

tested by atomic absorption spectrophotometry (flame type) at the wavelength of 283.3 

nm, using a lead hollow cathode lamp as the light source, acetylene or hydrogen as a 

flammable gas, and air as a combustion-supporting gas, the absorbance of the sample 

solution shall be equal to or lower than that of the standard solution (10 mg/kg or 

lower). 

ⅲ. Copper: The sample solution obtained in ⅱ. 5 mL is measured by a volumetric pipette, 

transferred to a 50 mL volumetric flask, and added with dilute nitric acid (1→3) to the 

marked line to make 50 mL. This is used as a sample solution. Separately, 2.0 mL of 

copper standard solution is measured, transferred to a 50 mL volumetric flask and 

added with dilute nitric acid (1→3) to the marked line to make 50 mL. This is used as 

a standard solution. When the sample and standard solutions are tested by the atomic 

absorption spectrophotometry (flame type) at the wavelength of 324.7 nm, using a 

copper hollow cathode lamp as the light source, acetylene or hydrogen as a flammable 

gas, and air as a combustion-supporting gas, the absorbance of the sample solution 

shall be equal to or lower than that of the standard solution (100 mg/kg or lower). 

ⅳ. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed and the sample solution is 

prepared by method No. 3 of the arsenic test method. The arsenic test is performed by 
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the method using device A. The color of the absorbing solution shall not be darker 

than the standard color (2 mg/kg or less). 

Loss on drying: 7.0 % or less (1 g, 105 °C, 3 hours) 

Ignition residue: 5.0 % or less (1 g) 

Potency test: 

Agar plate (single layer): 10 mL of the No. 7 medium mixed with the test strain is used 

(11 mL in a Petri dish with internal diameter of 100 mm). 

Test strain: Micrococcus luteus ATCC 9341 is used. 

Preparation of the working standard diluent: The amount of the working reference 

standard required for testing is weighed to three significant digits and the value is 

recorded. It is dissolved with dimethylformamide, and is further added with 

dimethylformamide to make a constant volume at a concentration of approximately 1 

mg/mL (potency) (estimated value). This is used as a diluted stock solution. The 

volume required for testing of the diluted stock solution is measured using a 

volumetric pipette, accurately diluted with a mixed solution of buffer No. 4 and etanol 

(85:15) to prepare the working standard diluent at a high concentration of 2 µg/mL 

(potency) (estimated value) and the working standard diluent at a low concentration of 

0.5 µg/mL (potency) (estimated value). 

Preparation of sample solution: The amount of this product required for testing is 

weighed to three significant digits and the value is recorded. It is dissolved with 

dimethylformamide and is further added with dimethylformamide to make an accurate 

constant volume at a concentration of approximately 1 mg/mL (potency) (estimated 

value). This is used as a sample stock solution. The volume of the sample stock 

solution required for testing is measured using a volumetric pipette and accurately 

diluted with a mixed solution of buffer No. 4 and ethanol (85:15) to prepare the sample 

solution at a high concentration of 2 µg/mL (potency) (estimated value) and the 

sample solution at a low concentration of 0.5 µg/mL (potency) (estimated value). 

(b) Standard of manufacturing method 

For manufacturing, the nosiheptide producing strain of Streptomyces actuosus is 

aerobically cultured, after the cultivation, solids are separated by filtration. Nosiheptide in 

the solids is extracted with an organic solvent, the extract is concentrated, the concentrate is 

added with isopropanol, and the resulting precipitation is washed with isopropanol once or 

twice and then dried. 

(c) Standard of storage method 

It shall be stored in a light resistant sealed container. 

B. Preparation 
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A. Raw material for manufacturing 
(a) Compositional standards 

This product is powder or particles of mixture of the raw material for manufacturing of 

nosiheptide (part 1) and carriers. 

Potency: When this product is conducted potency test, it contains 85~125 % of the indicated 

potency. 

Physical and chemical properties: 

ⅰ. This product is pale yellow to light brown powder or particles without odor, or with a 

slightly specific odor. 

ⅱ. This product passes through a standard 2.00 mm mesh sieve. 

ⅲ. There is no mold in this product. 

Confirmation test: 

ⅰ. According to the label potency of this product, the amount containing approximately 
50 mg (potency) of nosiheptide is weighed, added 50 mL of tetrahydrofuran, hardly 

shaken for 20 minutes, and filtered. The confirmation test i. for the raw material for 

manufacturing of nosiheptide (part 1) is hereinafter applied mutatis mutandis. 

ⅱ. According to the label potency of this product, the amount containing approximately 

20 mg (potency) of nosiheptide is weighed, added 50 mL of tetrahydrofuran, hardly 

shaken   for 20 minutes, and filtered. Measure 10 mL of this solution, evaporated to 

dryness, the confirmation test ii. for the raw material for manufacturing of nosiheptide 

(part 1) is hereinafter applied mutatis mutandis. 

Loss on drying: 15.0 % or less (1 g, 105 °C, 3 hours) 

Potency test: 

Agar plate (single layer): The provisions of the raw materials for manufacturing of 

nosiheptide (part 1) are applied mutatis mutandis. 

Test strain: The provisions of the raw materials for manufacturing of nosiheptide (part 1) 

are applied mutatis mutandis. 

Preparation of the working standard diluent: The provisions of the raw materials for 

manufacturing of nosiheptide (part 1) are applied mutatis mutandis. 

Preparation of sample solution: According to the label potency, the amount of the 

working reference standard required for testing is weighed to three significant digits 

and the value is recorded. It is added with a constant volume of a mixed solution of 

dimethylformamide, using a volumetric pipette to make its concentration 

approximately 1 mg/mL (potency), vigorously stirred for 20 minutes and filtered or 

centrifuged. The filtrate is used as a sample stock solution. The volume of the sample 

stock solution required for testing is measured using a volumetric pipette, then the 
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provisions of the raw materials for manufacturing of nosiheptide (part 1) are applied 

mutatis mutandis. 

 (b) Standard of manufacturing method 

For manufacturing, the raw material for manufacturing of nosiheptide is added with 

carriers. 

(c) Standard of storage method 

The standard storage method of the raw materials for manufacturing of nosiheptide are 

applied mutatis mutandis. 

(d) Standards of the label 

The following words shall be written on the immediate container or the immediate 

wrapper of this product. 

“有効期間 製造の翌月から２年” 

    Validity period: 2 years from the month following production 

 
Nosiheptide (part 2) 
A. Raw material for manufacturing 

(a) Compositional standards 

Potency: The potency test shows that 65 µg (potency) or more is contained in 1 mg. 

Physical and chemical properties: This product is yellowish-brown to dark brown powder or 

particle with a specific odor. 

Confirmation test: 

. ⅰ 0.5 g (0.45~0.54 g) of this product is weighed, added with 50 mL of a mixed solution 
of tetrahydrofuran and water (80:20), vigorously shaken for 20 minutes, and filtered. 

This filtrate is used as a sample solution. 1 mL of this sample solution is measured and 

added with a mixed solution of methanol and ammonia (87:13) to make 20 mL. In the 

measurement of the absorption spectrum, the absorption maximum of this solution is at 

the wavelengths of 405~411 nm. 

ⅱ. 0.1 g (0.05~0.14 g) of this product is measured, added with 0.1 g (0.05~0.14 g) of 

sodium hydroxide, gradually heated to melt. After cooling, it is dissolved with 1 mL of 

distilled water, and added with 0.3 g (0.25~0.34 g) of zinc powder and 5 mL of 

hydrochloric acid (1→2), and the produced gas discolors wet lead acetate paper to 

black. 

Purity test: 

. ⅰ pH: The pH of solution (1→20) of this product shall be 4.5~8.0. 
ⅱ. Lead: 2.0 g (1.95~2.04 g) of this product is weighed and heated at 500 °C for 4 hours. 

After cooling, it is added with 5 mL of nitric acid and 5 mL of perchloric acid, covered 
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with a watch glass, and heated on a sand bath to transparent, and removed the watch 

glass to make it almost dry. After cooling, it is added with appropriately 10 mL of 

dilute nitric acid (1→3) and gently heated for 10 minutes. After cooling, it is 

transferred to a 20 mL volumetric flask and added with dilute nitric acid (1→3) to the 

20 mL volumetric flask up to the marked line. This is used as a sample solution. 

Separately, 1.0 mL of lead standard solution for atomic absorption is measured, 

transferred to a 50 mL volumetric flask, and added with dilute nitric acid (1→3) to the 

50 mL volumetric flask up to the marked line. This is used as a standard solution. 

When the sample and standard solutions are tested by the atomic absorption 

spectrophotometry (flame type) at the wavelength of 283.3 nm, using a lead hollow 

cathode lamp as the light source, acetylene or hydrogen as a flammable gas, and air as 

a combustion-supporting gas, the absorbance of the sample solution shall be equal to 

or lower than that of the standard solution (5 mg/kg or lower). 

ⅲ. Copper: The sample solution obtained in ⅱ. 5 mL is measured by a volumetric pipette, 

transferred to a 50 mL volumetric flask, and added with dilute nitric acid (1→3) to the 

50 mL volumetric flask up to the marked line. This is used as a sample solution. 

Separately, 2.0 mL of copper standard solution is measured, transferred to a 50 mL 

volumetric flask and added with dilute nitric acid (1→3) to the 50 mL volumetric flask 

up to the marked line. This is used as a standard solution. When the sample and 

standard solutions are tested by the atomic absorption spectrophotometry (flame type) 

at the wavelength of 324.7 nm, using a copper hollow cathode lamp as the light source, 

acetylene or hydrogen as a flammable gas, and air as a combustion-supporting gas, the 

absorbance of the sample solution shall be equal to or lower than that of the standard 

solution (10 mg/kg or lower). 

ⅳ. Arsenic: 1.0 g (0.95~1.04 g) of this product is transferred to a dissolution flask, added 

with 10 mL of nitric acid and 5 mL of sulfuric acid, and gently heated. If the solution 

remains brown, it is allowed to cool, is added with 1~2 mL of nitric acid, and heated. 

This procedure is repeated until the solution is colorless to pale yellow. After cooling, 

it is added with 0.5 mL of perchloric acid and heated until white smoke emerges. After 

cooling, it is added with 15 mL of saturated ammonium oxalate and heated until white 

smoke emerges. After cooling, it is added with water to make approximately 10 mL 

and this is used as a sample solution. When the sample solution is tested for arsenic 

using device A, the color of the absorbing solution shall not be darker than standard 

color (2 mg/kg or lower). 

Loss on drying: 13.0 % or less (1 g, 105 °C, 3 hours) 

Ignition residue: 20.0 % or less (0.5 g) 
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Nitrogen: 8.0 % or less (Kjeldahl method) 

Crude fat: 22.0 % or less 

Crude fiber: 6.0 % or less 

Potency test: 

Agar plate (single layer): The provisions of the raw materials for manufacturing of 

nosiheptide (part 1) are applied mutatis mutandis. 

Test strain: The provisions of the raw materials for manufacturing of nosiheptide (part1) 

are applied mutatis mutandis. 

Preparation of the working standard diluent: The provisions of the raw materials for 

manufacturing of nosiheptide (part 1) are applied mutatis mutandis. 

Preparation of sample solution: The amount of this product required for testing is 

weighed to three significant digits and the value is recorded. It is dissolved with a 

mixed solution of dimethylformamide and buffer No. 4 (80:20) and is further added 

with a mixed solution of dimethylformamide and buffer No. 4 (80:20) to make an 

accurate constant volume at a concentration of approximately 1 mg/mL (potency) 

(estimated value), is vigorously shaken for 20 minutes, and filtered or centrifuged. 

This is used as a sample stock solution. The volume of the sample stock solution 

required for testing is measured using a volumetric pipette. The provisions of the raw 

material for manufacturing of nosiheptide (part 1) are hereinafter applied mutatis 

mutandis. 

(b) Standard of manufacturing method 

For manufactuaring, the nosiheptide producing strain of Streptomyces actuosus is 

aerobically cultured, and after the cultivation, dried and crushed. 

(c) Standard of storage method 

It shall be stored in a light resistant sealed container. 

(d) Standards of the label 

The following words shall be written on the immediate container or the immediate 

wrapper of this product. 

“ノシヘプタイド（飼料級）” 

Nosiheptide (feed grade) 

B. Preparation 
A. Raw material for manufacturing 

(a) Compositional standards 

This product is powder or particles of mixture of the raw material for manufacturing of 

nosiheptide (part 2) and carriers. 
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Potency: When this product is conducted potency test, it contains 85~125 % of the indicated 

potency. 

Physical and chemical properties: 

ⅰ. This product is light brown to brown powder or particles with a slightly specific odor. 

ⅱ. This product passes through a standard 2.00 mm mesh sieve. 

ⅲ. There is no mold in this product. 

Confirmation test: 

ⅰ. According to the label potency of this product, the amount containing approximately 
50 mg (potency) of nosiheptide is weighed, and the confirmation test i. for the raw 

material for manufacturing of nosiheptide (part 2) is hereinafter applied mutatis 

mutandis. 

 ⅱ. According to the label potency of this product, the amount containing approximately 

20 mg (potency) of nosiheptide is weighed, added 20 mL of a mixed solution of 

tetrahydrofuran and water (80:20), vigorously shaken for 20 minutes, and filtered. The 

filterer is used as a sample solution. Measure 10mL of this solution, evaporated to 

dryness, the confirmation test ⅱ. for the raw material for manufacturing of nosiheptide 

(part 2) is hereinafter applied mutatis mutandis. 

Loss on drying: 15.0 % or less (1 g, 105 °C, 3 hours) 

Potency test: 

Agar plate (single layer): The provisions of the raw materials for manufacturing of 

nosiheptide (part 2) are applied mutatis mutandis. 

Test strain: The provisions of the raw materials for manufacturing of nosiheptide (part 2) 

are applied mutatis mutandis. 

Preparation of the working standard diluent: The provisions of the raw materials for 

manufacturing of nosiheptide (part 2) are applied mutatis mutandis. 

Preparation of sample solution: According to the label potency of this product, the 

amount required for testing is measured to three significant digits and the value is 

recorded. It is added with a constant volume of a mixed solution of 

dimethylformamide and buffer No. 4 (80:20) using a volumetric pipette to make its 

concentration approximately 1 mg/mL (potency), vigorously shaken for 20 minutes, 

and filtered or centrifuged. This is used as a sample stock solution. The volume of the 

sample stock solution required for testing is measured using a volumetric pipette. The 

provisions of the raw material for manufacturing of nosiheptide (part 2) are hereinafter 

applied mutatis mutandis. 

(b) Standard of manufacturing method 
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For manufacturing, the raw material for manufacturing of nosiheptide (part2) is added 

with carriers. 

(c) Standard of storage method 

The standard storage method of the raw materials for manufacturing of nosiheptide (part 

2) are applied mutatis mutandis. 

(d) Standards of the label 

The following words shall be written on the immediate container or the immediate 

wrapper of this product. 

“ノシヘプタイド（飼料級）” 

Nosiheptide (feed grade) 

“有効期間 製造の翌月から２年” 

Validity period: 2 years from the month following production 

 

(117) Bicozamycin 

A. Raw material for manufacturing 
(a) Compositional standards 

Potency: When this product is conducted potency test, it contains 850µg (potency) or more 

in 1mg. 

Physical and chemical properties: 

ⅰ. This product is white to brownish white crystals or powder without odor or with a 

slightly specific odor. 

ⅱ. This product is easy to dissolve in water, slightly easy to dissolve in methanol, hard to 

dissolve in acetone or etanol, and hardly dissolves in ether or chloroform. 

Confirmation test: 

ⅰ. This product in the solution (1→100) 10 mL is added with 1 mL of ninhydrin reagent 

and gently shaken in a water bath for 15 minutes. The resulting solution is purple. 

ⅱ. The solution of this product (1→10) of 10 mL is gently added with anthrone test 

solution, and the color of interface is yellow-brown. 

Purity test: 

ⅰ. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by method No. 2 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 2.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). 
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ⅱ. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed and the sample solution is 

prepared by method No. 3 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of the absorbing solution shall not be darker 

than the standard color (2 mg/kg or less). 

Loss on drying: 6.0 % or less (1 g, reduced pressures, 60 °C, 3 hours) 

Ignition residue: 0.5 % or less (1 g) 

Potency test: 

Agar plate: Medium No. 14 is used for both the media of base and inoculated layers. 

Test strain: Escherichia coli ATCC 27166 is used. 

Preparation of working standard diluent: The amount of the working reference standard 

required for testing is measured to three significant digits and the value is recorded. It 

is dissolved with buffer No. 3 and is further added with buffer No. 3 to make an 

accurate constant volume at a concentration of appropriately 1 mg/mL (potency). This 

is used as a diluted stock solution. The volume required for testing of the diluted stock 

solution is measured using a volumetric pipette and accurately diluted with buffer No. 

3 to prepare the working standard diluent at a high concentration of 120 µg/mL 

(potency) and the working standard diluent at a low concentration of 30 µg/mL 

(potency). 

Preparation of sample solution: The amount of this product required for testing is 

weighed to three significant digits and the value is recorded. It is dissolved with buffer 

No. 3 and is further added with buffer No. 3 to make an accurate constant volume at a 

concentration of approximately 1 mg/mL (potency) (estimated value). This is used as a 

sample stock solution. The volume of the sample stock solution required for testing is 

measured using a volumetric pipette, accurately diluted with buffer No. 3 to prepare 

the sample solution at a high concentration of 120 µg/mL (potency) (estimated value) 

and the sample solution at a low concentration of 30 µg/mL (potency) (estimated 

value). 

(b) Standard of manufacturing method 

For manufacturing, the bicozamycin producing strain of Streptomyces griseoflavus is 

aerobically cultured, after the cultivation the bacterial cells are removed. Next, bicozamycin 

in this culture solution is adsorbed on a resin, eluted using a hydrous organic solvent, and 

the eluate is concentrated to crystallize, or the culture filtrate is purified using ion exchange 

resin, the purified solution is concentrated to crystallize. 

(c) Standard of storage method 

It shall be stored in a sealed container. 

B. Preparation 
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(a) Compositional standards 

This product is powder or particles of mixture of the raw material for manufacturing of 

bicozamycin and carriers. 

Potency: When this product is conducted potency test, it contains 85~125 % of the indicated 

potency. 

Physical and chemical properties: 

ⅰ. This product is white to light-brown powder or particles without odor, or with a slightly 

specific odor. 

ⅱ. This product passes through a standard 2.00 mm mesh sieve. 

ⅲ. There is no mold in this product. 

Confirmation test: 

ⅰ. According to the label potency of this product, the volume containing approximately 

100 mg (potency) of bicozamycin is weighed, added with 40 mL of a mixed solution 

of chloroform and methanol (2:1), shaken well for 30 minutes, and filtered. The 

insoluble matter on the filter is washed twice with 5 mL of a mixed solution of 

chloroform and methanol (2:1) each, the filtrate and the washings are mixed, and the 

solvent is distilled off under reduced pressure. The residue is added with 10 mL of 

water and 5 mL of chloroform, shaken well for 1 minute, and if necessary centrifuged. 

The aqueous layer is used as a sample solution. This sample solution of 5 mL is 

measured, added with 0.5 mL of ninhydrin test solution, heated in a water bath for 15 

minutes, and then the resulting solution is purple. 

ⅱ. The amount of the working standard bicozamycin containing approximately 50 mg 

(potency) of bicozamycin is weighed and dissolved with 5 mL of water. This is used as 

a standard solution. 5 µg each of the sample and standard solutions of (ⅰ) are spotted 

on a thin layer plate prepared using silica gel for thin-layer chromatography. Next, 

they are developed to approximately 10 cm with the developing solvent, a mixed 

solution of ethyl acetate, methyl ethyl ketone, formic acid and water (5:3:1:1), and the 

thin layer plate is air dried. It is heated at 80 °C for 30 minutes, allowed to cool, and 

evenly sprayed with alkaline blue tetrazolium test solution, the spots obtained from the 

sample and standard solutions are purple, and the Rf values of them are the equal. 

Loss on drying: 15.0 % or less (1 g, 105 °C, 3 hours) 

Potency test: 

Agar plate (single layer): The provisions of the raw materials for manufacturing of 

bicozamycin are applied mutatis mutandis. 

Test strain: The provisions of the raw materials for manufacturing of bicozamycin are 

applied mutatis mutandis. 
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Preparation of the working standard diluent: The provisions of the raw materials for 

manufacturing of bicozamycin are applied mutatis mutandis. 

Preparation of sample solution: According to the label potency of this product, the 

amount required for testing is weighed to three significant digits and the value is 

recorded. It is added with the adequate amount of chloroform, added with a constant 

volume of buffer No. 3 using a volumetric pipette to make its concentration 1~10 

mg/mL (potency), vigorously shaken, and if necessary filtered or centrifuged. The 

aqueous layer is used as a sample stock solution. The volume required for testing of 

the sample stock solution is measured using a volumetric pipette, and the provisions of 

the raw material for manufacturing of bicozamycin are hereinafter applied mutatis 

mutandis. 

(b) Standard of manufacturing method 

For manufacturing, the raw material for manufacturing of bicozamycin is added with 

carriers. 

(c) Standard of storage method 

It shall be stored in a sealed container. 

 (d) Standards of the label 

The following words shall be written on the immediate container or the immediate 

wrapper of this product. 

“有効期間 製造の翌月から２年” 

Validity period: 2 years from the month following production 

 

(118) Flavophospholipol 

A. Raw material for manufacturing (Part 1) 
(a) Compositional standards 

Potency: When this product is conducted potency test, it contains 40 µg (potency) or more 

in 1 mg. 

Physical and chemical properties: This product is brown to dark brown powder with specific 

odor. 

Confirmation test: 0.1 g (0.05~0.14 g) of this product is weighed, added with 1 mL of 

methanol (1→2), shaken well, and centrifuged. The supernatant is used as a sample 

solution. Separately, 10 mL (9.5~10.4 mg) of the working standard flavophospholipol is 

weighed and dissolved with 5 mL of methanol. This is used as a standard solution. 0.1 

mL each of the sample and standard solutions are spotted on a thin layer plate prepared 

using silica gel with a fluorescent agent for thin-layer chromatography. Next, they are 
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developed with the developing solvent, a mixed solution of isopropanol and strong 

ammonia solution (65:35), for 4 hours and the thin layer plate is air dried. When it is 

irradiated with ultraviolet light (dominant wavelength: 254 nm), the Rf values of spots of 

the sample and standard solutions are equal. 

Purity test: 

ⅰ. pH: The pH of solution (1→1000) of this product shall be 4.5~8.0. 
ⅱ. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by method No. 2 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 2.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (30 mg/kg or less). 

ⅲ. Arsenic: 0.40 g (0.395~0.404 g) of this product is weighed and the sample solution is 

prepared by method No. 3 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of the absorbing solution shall not be darker 

than the standard color (5 mg/kg or less). 

Loss on drying: 4.0 % or less (1 g, 0.67 kPa or less, 3 hours) 

Ignition residue: 20.0 % or less (1 g) 

Nitrogen: 3.5~4.5 % (Kjeldahl method) 

Crude fat: 22.0 % or less 

Crude fiber: 4.0 % or less 

Potency test: 

Agar plate: Medium No. 12 is used for both the media of base and inoculated layers. 

However, the medium of inoculated layer is dissolved and mixed with 1 mg of 

methylene blue and 40 mg of boric acid per 100 mL of medium. 

Test strain: Bacillus cereus ATCC 19637 is used. 

Preparation of working standard diluent: The amount of the working reference standard 

required for testing is weighed to three significant digits and the value is recorded. It is 

dissolved with methanol (1→2), and is further added with methanol (1→2) to make a 

constant volume at a concentration of approximately 1 mg/mL (potency). This is used 

as a diluted stock solution. The volume required for testing of the diluted stock 

solution is measured using a volumetric pipette. After diluting this solution 10 times 

with methanol (1→2), the volume of this solution is measured using a volumetric 

pipette, accurately diluted with buffer No.7 to prepare the working standard diluent at 

a high concentration and at a low concentration. 

Preparation of sample solution: The amount of this product required for testing is 

weighed to three significant digits and the value is recorded. It is added with a constant 
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volume of methanol (1→2) using a volumetric pipette to make its concentration 

(estimated value) approximately 100 µg/mL (potency), and stirred well. It is adjusted 

to pH 8.0 with 1 mol/L sodium hydroxide solution, attached a reflux condenser, and 

heated at 85 °C for 15 minutes. After cooling, it is adjusted to pH 7.0 with 

hydrochloric acid solution. It is added small amount of methanol (1→2) to make 

exactly the constant volume using a volumetric flask. The supernatant solution is used 

as the sample stock solution.The volume of the sample stock solution required for 

testing is measured using a volumetric pipette, accurately diluted with buffer No.7 to 

prepare the sample solution at a high concentration of 6 µg/mL (potency) (estimated 

value) and the sample solution at a low concentration of 1.5 µg/mL (potency) 

(estimated value). 

(b) Standard of manufacturing method 

For manufacturing, the flavophospholipol producing strain of Streptomyces 

bambergiensis, Streptomyces ghanaensis, Streptomyces geyseriensis or Streptomyces 

ederensis is aerobically cultured, after the cultivation, the culture solution is dried 

(c) Standard of storage method 

It shall be stored in a light resistant sealed container. 

B. Preparation (Part 2) 
(a) Compositional standards 

Potency: When this product is conducted potency test, it contains 100 µg (potency) or more 

in 1 mg. 

Physical and chemical properties: This product is brown to dark brown powder with specific 

odor. 

Confirmation test: 0.1 g (0.05~0.14 g) of this product is weighed, added with 1 mL of 

methanol (1→2), shaken well, and centrifuged. The supernatant is used as a sample 

solution. Separately, 10 mL (9.5~10.4 mg) of the working standard flavophospholipol is 

weighed and dissolved with 5 mL of methanol. This is used as a standard solution. 0.1 

mL each of the sample and standard solutions are spotted on a thin layer plate prepared 

using silica gel with a fluorescent agent for thin-layer chromatography. Next, they are 

developed with the developing solvent, a mixed solution of isopropanol and strong 

ammonia solution (65:35), for 4 hours or more and the thin layer plate is air dried. When 

it is irradiated with ultraviolet light (dominant wavelength: 254 nm), the Rf values of 

spots of the sample and standard solutions are equal. 

Purity test: 

. ⅰ pH: The pH of solution (1→50) of this product shall be 8.0~9.5. 
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ⅱ. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by method No. 2 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 3.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (30 mg/kg or less). 

ⅲ. Arsenic: 0.40 g (0.395~0.404 g) of this product is weighed and the sample solution is 

prepared by method No. 3 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of the absorbing solution shall not be darker 

than the standard color (5 mg/kg or less). 

Loss on drying: 10.0 % or less (1 g, 0.67 kPa or less, 60 °C, 3 hours) 

Ignition residue: 40.0 % or less (1 g) 

Nitrogen: 2.5~4.5 % (Kjeldahl method) 

Crude fat: 22.0 % or less 

Crude fiber: 4.0 % or less 

Potency test: 

Agar plate: Medium No. 12 is used for both the media of base and inoculated layers. 

However, the medium of inoculated layer is dissolved and mixed with 1 mg of 

methylene blue and 40 mg of boric acid per 100 mL of medium. 

Test strain: Bacillus cereus ATCC 19637 is used. 

Preparation of working standard diluent: The amount of the working reference standard 

required for testing is weighed to three significant digits and the value is recorded. It is 

dissolved with methanol (1→2), and is further added with methanol (1→2) to make a 

constant volume at a concentration of approximately 1 mg/mL (potency). This is used 

as a diluted stock solution. The volume required for testing of the diluted stock 

solution is measured using a volumetric pipette. After diluting this solution 10 times 

with methanol (1→2), the volume of this solution is measured using a volumetric 

pipette, accurately diluted with buffer No.7 to prepare the working standard diluent at 

a high concentration of 6 µg/mL (potency) and the working standard diluent at a low 

concentration of 1.5 µg/mL (potency). 

Preparation of sample solution: The amount of this product required for testing is 

weighed to three significant digits and the value is recorded. It is added with a constant 

volume of methanol (1→2) using a volumetric pipette to make its concentration 

(estimated value) approximately 100 µg/mL (potency), and stirred well. It is adjusted 

to pH 8.0 with 1 mol/L hydrochloric acid solution, attached a reflux condenser, and 

heated at 85 °C for 15 minutes. After cooling, it is adjusted to pH 7.0 with 

hydrochloric acid solution. It is added small amount of methanol (1→2) to make 
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exactly the constant volume using a volumetric flask. The supernatant solution is used 

as the sample stock solution.The volume of the sample stock solution required for 

testing is measured using a volumetric pipette, accurately diluted with buffer No.7 to 

prepare the sample solution at a high concentration of 6 µg/mL (potency) (estimated 

value) and the sample solution at a low concentration of 1.5 µg/mL (potency) 

(estimated value). 

 (b) Standard of manufacturing method 

For manufacturing, the flavophospholipol producing strain of Streptomyces ghanaensis is 

aerobically cultured, after the cultivation the culture solution is concentrated, added with 

light anhydrous silicic acid, and dried. 

(c) Standard of storage method 

It shall be stored in a light resistant sealed container. 

C. Preparation 
(a) Compositional standards 

This product is powder of mixture of the raw material for manufacturing of 

flavophospholipol and carriers. 

Potency: When this product is conducted potency test, it contains 85~125 % of the indicated 

potency. 

Physical and chemical properties: 

ⅰ. This product is brown powder with a slightly specific odor. 

ⅱ. This product passes through a standard 2.00 mm mesh sieve. 

ⅲ. There is no mold in this product. 

Confirmation test: According to the label potency of this product, the volume containing 

approximately 5 mg (potency) of flavophospholipol is weighed, added with 1 mL of 

methanol (1→2), and the provisions of the raw material for manufacturing of 

bicozamycin are hereinafter applied mutatis mutandis. 

Loss on drying: 10.0 % or less (1 g, 105 °C, 3 hours) 

Potency test: 

Agar plate: The provisions of the raw materials for manufacturing of flavophospholipol 

are applied mutatis mutandis. 

Test strain: The provisions of the raw materials for manufacturing of flavophospholipol 

are applied mutatis mutandis. 

Preparation of the working standard diluent: The provisions of the raw materials for 

manufacturing of flavophospholipol are applied mutatis mutandis. 

Preparation of sample solution: The amount of this product required for testing is 

weighed to three significant digits and the value is recorded. It is added with a constant 
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volume of methanol (1→2) to make its concentration (estimated value) approximately 

100 µg/mL (potency), and stirred well. The provisions of the raw materials for 

manufacturing of flavophospholipol are applied mutatis mutandis. 

(b) Standard of manufacturing method 

For manufacturing, the raw material for manufacturing of flavophospholipol is mixed 

with carriers, and as appropriate particle-seized and sieved. 

(c) Standard of storage method 

It shall be stored in a light resistant sealed container. 

 (d) Standards of the label 

The following words shall be written on the immediate container or the immediate 

wrapper of this product. 

“有効期間 製造の翌月から２年” 

Validity period: 2 years from the month following production 

 

(119) Monensin sodium 

A. Raw material for manufacturing 
(a) Compositional standards 

Potency: This product is sodium salt of monensin. The potency test shows that 800 µg 

(potency) or more is contained in 1 mg. 

Physical and chemical properties: 

ⅰ. This product is slightly pale brown-white to pale orange-yellow powder or crystalline 

powder with a slightly specific odor. 

ⅱ. This product is easy to dissolve in ethanol and chloroform, hard to lightly dissolve in 

acetone and hardly dissolves in water. 

Confirmation test: 

ⅰ. This product in methanol solution (1→1,000) 5 mL is added with 5 mL of vanillin-

hydrochloric acid test solution and gently shaken. The resulting solution is red. 

ⅱ. This product in methanol solution (1→1,000) 5 mL is added with 5 mL of p-

dimethylaminobenzaldehyde-ethanol-sulfuric acid test solution and heated in water 

bath at 70 ℃ for 5 minutes. The resulting solution is blue. 

ⅲ. This product 3 g (2.5~3.4 g) is added with 20 mL of methanol and 2 mL of diluted 

hydrochloric acid, gently boiled in water bath for 5 minutes, and added with 3 mL of 

water, cooled and filtered.  After almost evaporating the filtrate, added with a small 

amount of ethanol, and evaporate to dryness. A solution obtained by adding 10 mL of 

water to the residue and dissolving it shows a qualitative reaction of sodium salt. 
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Purity test: 

ⅰ. pH: 0.1 g (0.05~0.14 g) of this product is weighed, added with 100 mL of methanol (9

→10). The pH of this solution shall be 6.5~9.5. 

ⅱ. Potency ratio of monensin A: According to the results of the potency test, the amount 

of this product containing approximately 50 mg (potency) of monensin is weighed to 

three significant digits and the value is recorded. It is dissolved with methanol, and is 

further added with methanol to make an accurate constant volume at a concentration of 

approximately 1 mg/mL (potency). This is used as a sample stock solution. The 

volume required for testing of the sample stock solution using a volumetric pipette and 

added with methanol to an accurate constant volume to prepare the sample solution at 

a high concentration of approximately 100 µg/mL (potency) and the sample solution at 

a low concentration of approximately 10 µg/mL (potency). Separately, in the same 

manner, working standard monensin is weighed to prepare the solutions of 100 µg/mL 

(potency), 10 µg/mL (potency), 5 µg/mL (potency), and 2.5 µg/mL (potency). They 

are used as standard solutions S1, S2, S3, and S4. 

The base line is set at the height of approximately 3 cm from the lower end of a layer 

plate prepared using silica gel for thin-layer chromatography. The sample solution at a 

high concentration is spotted on the base line approximately 3 cm or more away from 

the edge, the sample solution at low concentration is spotted on the place 2.5 cm or 

more away from the place of the high concentration solution, and 20 µg each of the 

standard solutions are spotted at 2 cm or more intervals, and they are air dried. Next, 

they are developed using ethyl acetate as the developing solvent at room temperature. 

When the tip of the developing solvent reaches approximately 15 cm from the base 

line, the thin layer plate is taken out and air dried, and it is developed and air dried 

well again in the same way. 

The surface of this thin layer plate is uniformly sprayed with the medium dissolved 

in advance by heating in a water bath. Within 30 seconds, the thin layer plate agar side 

up is put in a culture box, gently added with an adequate volume of the medium with 

spore fluid maintained at 50~60 °C, and then uniformly spread. Then, it is solidified in 

the horizontal culture box at room temperature, and cultured at 35~37 °C for 16~18 

hours. The Rf values of the maximum inhibition zone (monensin A) and the second 

maximum inhibition zone (monensin B) obtained from the sample solution are equal 

to those obtained from the standard solution, and shall be 90 % or over when the 

potency ratio of monensin A is determined. 
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Medium: 2.5 g (2.45~2.54 g) of yeast extract, 10 g (9.5~10.4 g) of glucose, 10 g 

(9.5~10.4 g) of magnesium chloride, and 15 g (14.5~15.4 g) of agar are weighed, 

added with water to make 1,000 mL, and sterilized (pH 4.8~5.2). 

Preparation of spore fluid: Bacillus subtilis ATCC 6633 is used as a test strain. The spore 

fluid is prepared by the potency test specified in General Tests. 

Measurement: As for monensin A in the standard solution S1, S2, S3, and S4, monensin A 

in the sample solution at a low concentration, monensin B in the sample solution at a 

high concentration, and other trace components, C1, C2… and Cn, diameters in the long 

and short axial directions of the inhibition zones of all these components are measured 

to the 0.1 mm with a caliper. The mean of the values is recognized as a diameter of the 

inhibition zone. To prepare the standard curve, the potencies of monensin in the 

standard solution S2, S3, and S4, are plotted on the logarithmic axis and the diameters 

of the inhibition zones of monensin A in the standard solutions are plotted on the 

integral axis. The potency of monensin A is measured using the standard curve as for 

monensin A, B, C1, C2… and Cn, in the sample solutions. 

 

Calculation: The potency ratio of monensin A is calculated by the following formula. 

Potency ratio of monensin A (%) = 10PA 10PA + PB + PC1 … …  + PCn
 × 100 

  PA: Potency of monensin A in the sample solution at a low concentration 

  PB: Potency of monensin B in the sample solution at a high concentration as monensin 

A 

  PC1 to Cn: Potency of trace components C1~Cn in the sample solution at a high 

concentration as monensin A 

ⅲ. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by method No. 3 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 2.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). 

ⅳ. Arsenic: 0.5 g (0.45~0.54 g) of this product is weighed and the sample solution is 

prepared by method No. 3 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of the absorbing solution shall not be darker 

than the standard color (4 mg/kg or less). 

Loss on drying: 4.0 % or less (1 g, 0.67 kPa or less, 60 °C, 3 hours) 

Ignition residue: 8.0~13.0 % (1 g) 

Potency test: 
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Agar plate (single layer): 10 mL of the No. 14 medium mixed with the test strain is used 

(11 mL in a Petri dish with internal diameter of 100 mm). 

Test strain: Bacillus subtilis ATCC 6633 is used. 

Preparation of the working standard diluent: The amount of the working reference 

standard required for testing is weighed to three significant digits and the value is 

recorded. It is dissolved with methanol, and is further added with methanol to make a 

constant volume at a concentration of approximately 1 mg/mL (potency). This is used 

as a diluted stock solution. The volume required for testing of the diluted stock 

solution is measured using a volumetric pipette, accurately diluted with water and 

methanol to prepare the working standard diluent at a high concentration of 40 µg/mL 

(potency) with 10 % methanol and the working standard diluent at a low concentration 

of 10 µg/mL (potency) with 10 % methanol. 

Preparation of sample solution: The amount of the working reference standard required 

for testing is weighed to three significant digits and the value is recorded. It is 

dissolved with methanol, and is further added with methanol to make a constant 

volume at a concentration (estimated value) of approximately 1 mg/mL (potency). 

This is used as a sample stock solution. The volume required for testing of the sample 

stock solution is measured using a volumetric pipette, accurately diluted with water 

and methanol to prepare the sample solution at a high concentration of 40 µg/mL 

(potency) with 10 % methanol and the sample solution at a low concentration of 10 

µg/mL (potency) with 10 % methanol. 

(b) Standard of manufacturing method 

For manufacturing: The monensin producing strain of Streptomyces cinnamonensis is 

aerobically cultured, after the cultivation the pH of the culture solution is adjusted and 

monensin is extracted with an organic solvent. The solution is concentrated and filtered 

and crystallized as sodium salt under alkaline conditions. The obtained crystals are 

washed and dried. 

(c) Standard of storage method 

It shall be stored in a sealed container. 

B. Preparation 
(a) Compositional standards 

This product is small pieces, powder or particles of mixture of the raw material for 

manufacturing of monensin sodium and carriers. 

Potency: When this product is conducted potency test, it contains 240 µg (potency) or less 

in 1 mg including 85~125 % of the indicated potency. 

Physical and chemical properties: 
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ⅰ. This product is light grayish brown to brown or yellowish white to yellow small pieces, 

powder or particles with a slightly specific odor. 

ⅱ. This product passes through a standard 2.00 mm mesh sieve. 

ⅲ. There is no mold in this product. 

Confirmation test: 

ⅰ. According to the label potency of this product, the amount containing approximately 10 

mg (potency) of monensin is weighed, added with 10 mL of methanol, shaken and 

filtered. This solution 5 mL is measured, and the confirmation test i. of the raw 

material for manufacturing of monensin sodium is hereinafter applied mutatis 

mutandis. 

ⅱ. According to the label potency of this product, the amount containing approximately 

10 mg (potency) of monensin is weighed, added with 10 mL of ethanol, shaken and 

filtered. This solution 5 mL is measured, and the confirmation test ii. of the raw 

material for manufacturing of monensin sodium is hereinafter applied mutatis 

mutandis. 

Loss on drying: 12.0 % or less (1 g, 105 °C, 3 hours) 

Potency test: 

Agar plate: The provisions of the raw materials for manufacturing of monensin sodium 

are applied mutatis mutandis. 

Test strain: The provisions of the raw materials for manufacturing of monensin sodium 

are applied mutatis mutandis. 

Preparation of the working standard diluent: The provisions of the raw materials for 

manufacturing of monensin sodium are applied mutatis mutandis. 

Preparation of sample solution: According to the label potency of this product, the 

amount required for testing is weighed to three significant digits and the value is 

recorded. It is added with methanol using a volumetric pipette to make its 

concentration of 1~2 mg/mL (potency), stirred or shaken, and then filtered or 

centrifuged. The filtrate or supernatant is used as a sample stock solution. The volume 

required for testing of the sample stock solution is measured using a volumetric 

pipette, and the provisions of the raw material for manufacturing of monensin sodium 

are hereinafter applied mutatis mutandis. 

(b) Standard of manufacturing method 

For manufacturing, the raw material for manufacturing of monensin sodium is mixed 

with carriers, and as appropriate granulated.  

(c) Standard of storage method 
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The provisions of the raw materials for manufacturing of monensin sodium are applied 

mutatis mutandis. 

(d) Standards of the label 

The following words shall be written on the immediate container or the immediate 

wrapper of this product. 

“有効期間 製造の翌月から２年” 

Valid period: 2 years from the month following the manufacture 

“使用上の注意 この飼料添加物は、鶏又は牛に過剰投与した場合発育障害がお

こるので、定められた添加量を厳守するとともに、均一に配合するよう注意するこ

と。” 

 Precautions: Overdose of this feed additive causes developmental disorders in chicken or 

cattle, so strictly follow the specified amount to be added and make sure to mix it 

uniformly. 

 

(120) Lasalocid sodium 

A. Raw material for manufacturing 
(a) Compositional standards 

Potency: This product is sodium salt of lasalocid. The potency test shows that 800 µg 

(potency) or more is contained in 1 mg. 

Physical and chemical properties: 

ⅰ. This product is white to band brown white powder with a specific odor. 

ⅱ. This product is hard to dissolve in acetone, ethanol, choloroform, ethyl acetate or 

methanol and hardly dissolves in water. 

Confirmation test: 

ⅰ. 10 mL of absolute ethanol solution of this product (1→500) is shaken with 0.5 mL of 

absolute ethanol solution of ferric chloride (1→50). The resulting solution is reddish 

violet. 

ⅱ. 75 mg (74.5~75.4 mg) of this product is weighed and dissolved with a mixed solution 

of sulfuric acid and absolute ethanol (3: 1,000) to make 50 mL. 5 mL of this solution is 

measured and added with a mixed solution of sulfuric acid and absolute ethanol (3: 

1,000) to make 100 mL. In the measurement of the absorption spectrum of the 

solution, the absorption maximum is at the wavelengths of 245~249 nm and 315~319 

nm, the absorption minimum is at the wavelengths of 269~273 nm. 

ⅲ. The ethyl acetate solution of this product (1→200) irradiated with ultraviolet light 

(dominant wavelength: 365 nm) exhibits blue fluorescence. 
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ⅳ. 3 g (2.5~3.4 g) of this product is ashed, shaken with 10 mL of water, and filtered. The 

resulting solution gives the qualitative reaction of sodium salt. 

Purity test: 

ⅰ. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed to prepare a sample 

solution by method No. 2 of the heavy metals test method. When heavy metal is tested 

using the sample solution and a control solution prepared using 2.0 mL of lead 

standard solution, the color of the sample solution shall not be darker than that of the 

control solution (20 mg/kg or less). 

ⅱ. Arsenic: 0.5 g (0.45~0.54 g) of this product is weighed and the sample solution is 

prepared by method No. 3 of the arsenic test method. The arsenic test is performed by 

the method using device A. The color of the absorbing solution shall not be darker 

than the standard color (4 mg/kg or less). 

Loss on drying: 3.0 % or less (1 g, 0.67 kPa or less, 60 °C, 3 hours) 

Ignition residue: 10.0~15.0 % (1 g) 

Potency test: 

Agar plate: Medium No. 14 is used for both the media of base and inoculated layers. 

Test strain: Bacillus subtilis ATCC 6633 is used. 

Preparation of the working standard diluent: The amount of the working reference 

standard required for testing is weighed to three significant digits and the value is 

recorded. It is dissolved with methanol, and is further added with methanol to make a 

constant volume at a concentration of 1 mg/mL (potency). This is used as a diluted 

stock solution. The volume required for testing of the diluted stock solution is 

measured using a volumetric pipette and accurately diluted by adding water and 

methanol to prepare the working standard diluent at a high concentration of 40 µg/mL 

(potency) with 10 % methanol and the working standard diluent at a low concentration 

of 10 µg/mL (potency) with 10 % methanol. 

Preparation of the sample solution: The amount of this product required for testing is 

weighed to three significant digits and the value is recorded. It is dissolved with 

methanol to make an accurate constant volume with the concentration (estimated 

value) of approximately 1 mg/mL (potency). This is used as a sample stock solution. 

The volume required for testing of the sample stock solution is measured using a 

volumetric pipette and accurately diluted by adding water and methanol to prepare the 

sample solution at a high concentration (estimated value) of 40 µg/mL (potency) with 

10 % methanol and the sample solution at a low concentration (estimated value) of 10 

µg/mL (potency) with 10 % methanol. 

(b) Standard of manufacturing method 
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The lasalocid producing strain of Streptomyces lasaliensis is aerobically cultured, after 

the cultivation, the culture solution is added with a small amount of a filter aid, and the 

solids are separated by filtration. Lasalocid in the solids is extracted using an organic 

solvent, and the extract is concentrated, dissolved with a different organic solvent, washed, 

and filtered and crystallized as a sodium salt under alkaline conditions. The resulting 

crystals are washed and dried. 

(c) Standard of storage method 

It shall be stored in a sealed container. 

B. Preparation 
(a) Compositional standards 

This product is powder or particles in which the raw material for manufacturing lasalocid 

sodium is mixed with carriers. 

Potency: The potency test shows that 150 µg (potency) or less is contained in 1 mg, and that 

it contains 85~125 % of the label potency. 

Physical and chemical properties: 

ⅰ. This product is pale brown to brown small powder or particles with a specific odor. 

ⅱ. This product passes through a standard 2.00 mm mesh sieve. 

ⅲ. There is no mold in this product. 

Confirmation test: 

ⅰ. According to the label potency of this product, the amount containing approximately 

100 mg (potency) of lasalocid sodium is weighed, added with 50 mL of absolute 

ethanol, shaken well for 10 minutes, and filtered. The filtrate 10 mL is shaken with a 

drop of absolute ethanol solution of ferric chloride (1→50), and the resulting solution 

is reddish violet. 

ⅱ. According to the label potency of this product, the amount containing approximately 

20 mg (potency) of lasalocid sodium is weighed, added with 10 mL of methanol, 

shaken well for 10 minutes, and filtered. The filtrate is used as a sample solution. 

Separately, the amount of working standard lasalocid containing approximately 20 mg 

(potency) of lasalocid sodium is weighed, dissolved with 10 mL of methanol. This is 

used as a standard solution. 10 µL each of the sample and standard solutions are 

spotted on a thin layer plate prepared using silica gel with a fluorescent agent for thin-

layer chromatography. Next, they are developed to approximately 10 cm using a 

mixed solution of chloroform and methanol (9:1) as the developing solvent and the 

thin layer plate is air-dried. When it is irradiated with ultraviolet light (dominant 

wavelength: 254 nm), the spots of the sample and standard solutions are dark-blue and 

the Rf values are equal. 
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Loss on drying: 15.0 % or less (1 g, 105 °C, 3 hours) 

Potency test: 

Agar plate: The provisions of the raw materials for manufacturing of lasalocid sodium 

are applied mutatis mutandis. 

Test strain: The provisions of the raw materials for manufacturing of lasalocid sodium 

are applied mutatis mutandis. 

Preparation of the working standard diluent: The provisions of the raw materials for 

manufacturing of lasalocid sodium are applied mutatis mutandis. 

Preparation of sample solution: According to the label potency of this product, the 

amount required for testing is weighed to three significant digits and the value is 

recorded. It is added with a constant volume of methanol (9→10) using a volumetric 

pipette to make its concentration approximately 1 mg/mL (potency), vigorously 

shaken, and if necessary filtered or centrifuged. The resulting filtrate or supernatant is 

used as a sample stock solution. The volume required for testing of the sample stock 

solution is measured by a volumetric pipette, and the provisions of the raw material for 

manufacturing of lasalocid sodium are hereinafter applied mutatis mutandis. 

(b) Standard of manufacturing method 

The raw material for manufacturing of lasalocid sodium is mixed with carriers.  

(c) Standard of storage method 

The storage method of the raw materials for manufacturing of lasalocid sodium are 

applied mutatis mutandis. 

(d) Standards of the label 

The following words shall be written on the immediate container or the immediate 

wrapper of this product. 

“有効期間 製造の翌月から２年” 

Valid period: 2 years from the month following the manufacture 

“使用上の注意 この飼料添加物は、鶏又は牛に過剰投与した場合発育障害がお

こるので、定められた添加量を厳守するとともに、均一に配合するよう注意するこ

と。” 

Precautions: Overdose of this feed additive causes developmental disorders in chicken or 

cattle, so strictly follow the specified amount to be added and make sure to mix it 

uniformly. 

 

(121) Tylosin phosphate 

In preparati 
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(122) Amprolium plus Ethopabate 
A. Raw material for manufacturing 

 (a) Compositional standards 

Amprolium 

Content: When this product is determined, it contains 95.0 % or over of amprolium 

(C14H19ClN4·HCl). 

Physical and chemical properties:  

i. This product is white to pale yellow powder with no odor or a slight specific odor. 

ii. This product is easy to dissolve in water, easy to slightly dissolve in methanol, hard to 

dissolve in ethanol, and hardly dissolves in ether or chloroform. 

Confirmation test: 

i. In the measurement of the absorption spectrum of 0.1 mol/L hydrochloric acid solution 

of this product (1→100,000), the absorption maximum is at the wavelengths of 

244~248 nm and 260~264 nm. The absorbances at both wavelengths are referred to as 

A1 and A2 respectively, and the A1 / A2 is 1.04~1.06. 

ii. The solution of this product in water (1→50) gives the qualitative reaction of chloride. 

Purity test: 

i. Picoline: 

Device: To the side-arm of a 100 mL side-arm distilling flask, a 200 mL receiver is 

connected so that the tip almost contacts with the bottom. The mouth of the 

distilling flask is connected to a dropping funnel and an air tube so that the lower 

end is near the bottom of the flask. The other end of the air tube is sequentially 

connected to two scrubbing bottles, and glass fibers and sulfuric acid are placed so 

that the one directly connects to the air tube and the other one, respectively. 

Procedure: Approximately 1.0 g of this product is weighed to the digits of 0.01 g and 

the value is recorded. It is placed in a side-arm distilling flask and dissolved with 10 

mL of water. Boric acid solution (1→50) 75 mL and 0.5 mL of bromcresol green, 

methyl orange test solution are transferred to a receiver and the tip of the connected 

side-arm is dipped in the solution. A dropping funnel and air tube are attached. With 

adding 25 mL of saturated solution of potassium carbonate by dropping from the 

dropping funnel for approximately 10 minutes and aeration through the scrubbing 

bottles for approximately 1 hour, picoline present in the solution is collected in the 

solution in the receiver. Then, the aeration is stopped, the receiver is replaced with 

another receiver with 75 mL of boric acid solution (1→50) and 0.5 mL of 
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bromcresol green, methyl orange test solution, and again aeration is performed for 

30 minutes. The color of solution in the receiver is changed, the receiver is also 

replaced. This procedure is repeated, and stopped when there is no change in color 

of the solution in the receiver. When total solution in all receivers is titrated with 

0.1 mol/L hydrochloric acid to determine the amount of picoline (C6H7N), the 

amount shall be 1.0 % or less. In this case, the end of titration is the time when 

green-blue changes to yellow-green to yellow. 

1 mL of 0.1 mol/L hydrochloric acid = 9.313 mg C6H7N 

ii. Chlorine: Approximately 0.15 g of this product is weighed to the digits of 0.001 g and 

the value is recorded. It is dissolved with 50 mL of water, added with 5 mL of nitric 

acid, added with 25 mL of 0.1 mol/L of silver nitrate solution using a volumetric 

pipette, mixed, added with 3 mL of nitrobenzene, vigorously shaken, and added with 2 

mL of ferric ammonium sulfate test solution. The excess silver nitrate is titrated with 

0.1 mol/L of ammonium thiocyanate to determine the amount of chlorine (Cl), and the 

amount shall be 21.5~23.5 %. 

1 mL of 0.1 mol/L silver nitrate solution = 3.545 mg Cl 

Loss on drying: 1.0 % or less (1 g, reduced pressure, 100 °C, 3 hours) 

Ignition residue: 0.20 % or less (1 g) 

Assay:0.05 g of this product is weighed to the digits of 0.1 mg and the value is recorded. It 

is dissolved in methanol (2→3), transferred to a 100 mL volumetric flask, is further 

added with methanol (2→3) to the graduation linegraduation line to make 100 mL. This 

solution 5 mL is measured with a volumetric pipette, transferred to a 100 mL volumetric 

flask, added with methanol (2→3) to the graduation linegraduation line to make 100 mL. 

This is used as a sample solution. Separately, appropriately 0.05 g of dried amprolium 

reference standard is weighed to the digits of 0.1 mg and the value is recorded. It is 

dissolved in methanol (2→3), transferred to a 100 mL volumetric flask, is further added 

with methanol (2→3) to the graduation linegraduation line to make 100 mL. 5 mL of this 

solution is measured with a volumetric pipette, transferred to a 100 mL volumetric flask, 

added with methanol (2→3) to the graduation line to make 100 mL. This is used as a 

standard solution. 4 mL each of the sample and standard solutions are measured using a 

volumetric pipette, transferred to test tubes (1) and (2), and separately, 4 mL of methanol 

(2→3) is measured using a volumetric pipette and transferred to a test tube (3). Each of 

the test tubes is added with 10 mL of 2,7-dioxynaphthalene using a volumetric pipette, 

tightly stoppered, mixed well, and allowed to stand for 20 minutes. Then, each tube is 

centrifuged for 2~3 minutes, and the supernatants of (1) and (2) are added with 2,7-

dioxynaphthalene test solution, in 20~45 minutes, the absorbances AT and AS at the 
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maximum wavelength near 530 nm are measured using the supernatant of (3) as a 

control. 

Amount of amprolium (C14H19CIN4ꞏHCl) (mg)  

= Amount of amprolium standard (mg) AT 
AS  

Ethopabate 

Content: When this product is determined, it contains 95.0~103.0 % of ethopabate 

(C12H15NO4). 

Physical and chemical properties: 

i. This product is white to pale red-white powder and with a slight or no odor. 

ii. This product is easy to dissolve in chloroform, easy to slightly dissolve in methanol or 

ethanol, hard to extreamly dissolve in ether, and hardly dissolves in water. 

Confirmation test: 

i. In the measurement of the absorption spectrum of the methanol solution (1→125,000) 

of this product, the absorption maximum is at the wavelengths of 266~270 nm and 

297~301 nm, and the absorption minimum is at the wavelengths of 236~240 nm and 

285~289 nm. 

ii. This product and ethopabate reference standard are dried, measured by the potassium 

bromide disk method of the infrared absorption spectroscopy. When their spectra are 

compared, both absorptions are observed at the same wavenumber and the relative 

intensities of these absorptions are equal.  

Purity test: 

i. Melting point: The melting point of this product shall be 146~151 °C. 

ii. Diazotized substance: Approximately 1.0 g of this product is weighed to the digits of 

0.01 g and the value is recorded. It is dissolved with chloroform, transferred to a 100 

mL volumetric flask, and is further added with chloroform to the graduation line to 

make 100 mL. This solution 10 mL is measured using a volumetric pipette, added with 

100 mL of 0.1 mol/L hydrochloric acid using a volumetric pipette and shaken, and the 

aqueous layer is sufficiently separated to prepare the first extract. The chloroform layer 

is added with 100 mL of 0.1 mol/L hydrochloric acid using a volumetric pipette and 

shaken, and the aqueous layer is separated to prepare the second extract. 40 mL each 

of the first and second extracts are centrifuged and 20 mL each of the supernatants is 

measured using a volumetric pipette are mixed to prepare a sample solution. 

Separately, 4-amino-2-ethoxybenzoic acid methyl reference standard is dried under 

reduced-pressure at 100 °C for 2 hours and approximately 0.05 g of it is weighed to the 

digits of 0.1 mg and the value is recorded. It is dissolved with chloroform, transferred 
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to a 100 mL volumetric flask, and is further added with chloroform to the graduation 

line to make 100 mL. 2 mL of this solution is measured using a volumetric pipette, 

added with 8 mL of chloroform, added with 100 mL of 0.1 mol/L hydrochloric acid 

using a volumetric pipette and shaken, and the same procedure as that for the sample 

solution is hereinafter taken to prepare a standard solution. Five stoppered test tubes 

(1) to (5) are prepared. 5 mL of the sample solution, standard solution 1 mL and 0.1 

mol/L hydrochloric acid 4 mL, standard solution 3 mL and 0.1 mol/L hydrochloric 

acid 2 mL, standard solution 5 mL, 0.1 mol/L hydrochloric acid 5 mL are measured 

using a volumetric pipette and transferred to the stoppered test tubes (1), (2), (3), (4), 

and (5), respectively. Each stoppered test tube is subjected to the following procedure. 

Into each tube, 6 mL of 1 mol/L hydrochloric acid and 1 mL of newly prepared sodium 

nitrite solution (1→1,000) are added using a volumetric pipette, shaken, and allowed 

to stand for 4 minutes. Then it is added with 1 mL of newly prepared ammonium 

sulfamate solution (1→200) measured using a volumetric pipette, shaken, and allowed 

to stand for 3 minutes. Next, it is added with 1 mL of newly prepared N-(1-naphthyl)-

ethylenediamine dihydrochloride solution (1→1,000) using a volumetric pipette, 

shaken, and allowed to stand for 30 minutes. The absorbances A1, A2, A3 and A4 of the 

solutions of the tubes (1) to (4) are measured at the maximum wavelength near 530 

nm, using the solution of the tube (5) as a control. The calibration curves are prepared 

from the absorbances A2, A3 and A4 and the amounts (mg) of the reference standard in 

the corresponding 1 mL, 3 mL and 5 mL of standard solutions. The amount (mg) of 

the diazotized substance [as 4-amino-2-ethoxybenzoic acid methyl (C10H13NO3)] in the 

sample solution 5 mL corresponding to the absorbance A1 shall be 1.0 % or less. 

iii. Phenolic substance: Approximately 0.4 g of this product is weighed to the digits of 

0.001 g and the value is recorded. It is dissolved with methanol, transferred to a 20 mL 

volumetric flask, and is further added with methanol to the graduation line to make 20 

mL. This is used as a sample solution. Separately, 4-acetamide-2-hydroxybenzoic acid 

methyl reference standard is dried and approximately 0.028 g of it is weighed to the 

digits of 0.1 mg and the value is recorded. It is dissolved with methanol, transferred to 

a 100 mL volumetric flask, and is further added with methanol to the graduation line to 

make 100 mL. This is used as a standard solution. Nine centrifugal precipitation tubes 

(1) to (9) are prepared. 1 mL of the sample solution and 4 mL of methanol, 3 mL of 

sample solution and 2 mL of methanol, 5 mL of sample solution, 1 mL of standard 

solution and 4 mL of methanol, 2 mL of standard solution and 3 mL of methanol, 3 

mL of standard solution and 2 mL of methanol, 4 mL of standard solution and 1 mL of 

methanol, 5 mL of standard solution, and 5 mL of methanol are measured using a 
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volumetric pipette and placed in the centrifugal precipitation tubes (1) to (9), 

respectively. Each centrifugal precipitation tube is added with 5 mL of ferric 

perchloric acid test solution using a volumetric pipette, shaken, allowed to stand for 10 

minutes. The centrifugal precipitation tubes (1), (2), and (3) are centrifuge to separate 

the supernatant. The absorbances A1 to A8 of the solutions of (1) to (8) are measured at 

the maximum wavelength near 525 nm, using the solution of (9) as a control. The 

calibration curves are prepared from the absorbances A4 to A8 and the amounts (mg) of 

the reference standard in the corresponding 1 to 5 mL of standard solutions. The 

amount (mg) of the phenolic substance [as 4-acetamide-2-hydroxybenzoic acid methyl 

(C10H11NO4)] in the sample solution 1, 3 and 5 mL corresponding to the absorbance A1 

A2 and A3 is determined. The average of the amounts of phenolic substance 

determined by respective sample solutions shall be 2.0 % or less.  

Loss on drying: 1.0 % or less (1 g, reduced pressure, 100 °C, 2 hours) 

Ignition residue: 0.5 % or less (1 g) 

Assay: Approximately 0.075 g of this product is weighed to the digits of 0.1 mg and the 

value is recorded. It is dissolved in methanol, transferred to a 250 mL volumetric flask, 

and is further added with methanol to the graduation line to make 250 mL. 10 mL of this 

solution is measured using a volumetric pipette, transferred to a 100 mL volumetric flask 

and added with water to the graduation line to make 100 mL. 10 mL of this solution is 

transferred to a beaker using a volumetric pipette, added with 10 mL of 1 mol/L sodium 

hydroxide test solution, and evaporated to dryness in a water bath. It is added with 10 mL 

of boiling water while washing the inside wall, and is further heated for 15 minutes. After 

cooling, it is added with water to make 20 mL and transferred to a 100 mL volumetric 

flask. The beaker is washed three times with 20 mL of water each. The washings are put 

in the volumetric flask and more water is added to the graduation line to make 100 mL. 

This is used as a sample solution. Separately, ethopabate reference standard is dried, 

approximately 0.03 g of it is weighed to the digits of 0.1 mg and the value is recorded. It 

is dissolved in methanol, transferred to a 100 mL volumetric flask, and is further added 

with methanol to the graduation line to make 100 mL. 10 mL of this solution is measured 

using a volumetric pipette, transferred to a 100 mL volumetric flask and added with water 

to the graduation line to make 100 mL. 10 mL of this solution is transferred to a beaker 

using a volumetric pipette, added with 10 mL of 1 mol/L sodium hydroxide test solution, 

and the same procedure as that for the sample solution is hereinafter performed to prepare 

a standard solution. Separately, 10 mL of water is measured using a volumetric pipette 

and transferred to a beaker, added with 10 mL of 1 mol/L sodium hydroxide test solution, 

and the same procedure as that for the sample solution is hereinafter performed to prepare 
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a blank test solution. Three centrifugal precipitation tubes (1) to (3) are prepared. 10 mL 

of the sample solution, 10 mL of the standard solution and 10 mL of the blank test 

solution are measured using a volumetric pipette and transferred to the centrifugal 

precipitation tubes (1), (2) and (3), respectively. Each precipitation tube is subjected to 

the following procedure. Each precipitation tube is added with 2 mL of 1 mol/L 

hydrochloric acid and 2 mL of newly prepared sodium nitrite solution (1→1,000) using a 

volumetric pipette, shaken and allowed to stand for 2 minutes. Then, it is added with 2 

mL of newly prepared sulfamic acid ammonium solution (1→200) measured using a 

volumetric pipette, shaken and allowed to stand for 2 minutes. It is added with 2 mL of 

newly prepared N-(1-naphthyl)-ethylenediamine dihydrochloride (1→1,000) measured 

using a volumetric pipette, shaken and allowed to stand for 10 minutes. It is added with 4 

g (3.5~4.4 g) of sodium chloride, and added with 10 mL of n-butanol measured using a 

volumetric pipette. It is vigorously shaken for 2 minutes and centrifuged to separate the 

supernatant. The absorbances AT and AS of the solution (1) and (2) at the maximum 

wavelength near 555 nm are measured, using the solution (3) as a control solution.  

Amount of ethopabate (C12H15NO4) (mg) 

= Amount of  ethopabate reference standard (mg) 
AT 
AS  × 2.5 

- Amount of corresponding diazotized substance (mg) × 1.215 

- Amount of corresponding phenolic substance (mg) × 1.134 

 (b) Standard of storage method 

Amprolium 

It shall be stored in a capped container. 

Ethopabate 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 

This product is solid or powder, in which the raw material for manufacturing of formic 

acid or its preparation and the raw material for manufacturing of propionic acid or its 

preparation are mixed and if necessary added with ammonia (limited to that meeting the 

standards of food additives), caprylic acid or food dye. 

Content: This product is determined to contain amprolium (C14H19ClN4·HCl) and 

ethopabate (C12H15NO4) corresponding to 90~110 % of the amount on the label. 

Confirmation test: 
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i. The sample solution obtained by the assay of amprolium is reddish violet and the 

absorption maximum is at the wavelengths of 528~532 nm by measuring the 

absorption spectrum. 

ii. The sample solution obtained by the assay of ethopabate is reddish violet and the 

absorption maximum is at the wavelengths of 553~557 nm by measuring the 

absorption spectrum. 

Assay:  

Amprolium: The amount of this product containing approximately 0.05 g of amprolium 

(C14H19ClN4·HCl) is weighed to three significant digits and the value is recorded. It is 

added with 100 mL of methanol (2→3) using a volumetric pipette and shaken for 20 

minutes. This solution is filtered, the first filtrate 20 mL is removed, and the next 

filtrate 5 mL is measured using a volumetric pipette, transferred to a 100 mL 

volumetric flask, added with methanol (2→3) to the graduation line to make 100 mL, 

and the assay of the raw material for manufacturing of amprolium is hereinafter 

applied mutatis mutandis. 

Amount of amprolium (C14H19ClN4ꞏHCl) (mg)  

= Amount of amprolium standard (mg) × 
AT

AS
 

Ethopabate: The amount of this product containing approximately 3 mg of ethopabate 

(C12H15NO4) is weighed to three significant digits and the value is recorded. It is placed 

in a 100 mL volumetric flask, added with 75 mL of methanol, shaken for 20 minutes, is 

further added with methanol to the graduation line to make 100 mL, and centrifuged. The 

supernatant 10 mL is transferred to a beaker using a volumetric pipette, added with 10 

mL of sodium hydroxide test solution, and the assay of the raw material for 

manufacturing of ethopabate is hereinafter applied mutatis mutandis. 

Amount of  ethopabsate (C12H15NO4) (mg)  
= Amount of ethopabsate standard (mg ) × 

AT

AS
 × 

1
10 

 (b) Standard of storage method 
It shall be stored in a capped container. 

 

(123) Amprolium/ethopabate/sulfaquinoxaline 

A. Raw material for manufacturing 
(a) Compositional standards 

Amprolium 
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The compositional standards of the raw material for manufacturing of Amprolium in 

Amprolium plus Ethopabate  are applied mutatis mutandis. 

Ethopabate 

The compositional standards of the raw material for manufacturing of Ethopabate in 

Amprolium plus Ethopabate are applied mutatis mutandis. 

Sulfaquinoxaline 

Content: When this product is determined after dried, it contains 98.0 % or over of 

sulfaquinoxaline (C14H12N4O2S). 

Physical and chemical properties: 

i. This product is pale yellow to yellowish-brown crystalline powder with little odor. 

ii. This product is hard to dissolve in acetone, extremely hard to dissolve in ethanol and 

hardly dissolves in water.  

iii. This product is dissolved in sodium carbonate test solution or 1 mol/L sodium 

hydroxide test solution. 

iv. This product gradually becomes dark in color by light. 

Confirmation test: 

i. 0.05 g (0.045~0.054 g) of this product is dissolved with 4 mL of dilute hydrochloric by 

heating. The resulting solution gives the qualitative reaction of aromatic primary 

amine, however, its color is orange-red. 

ii. 0.02 g (0.015~0.024 g) of this product is weighed, added with 5 mL of water, added 

with 1 mol/L sodium hydroxide by dropping while stirring to dissolve, and added with 

2~3 drops of copper sulfate test solution, and then yellow-green precipitation develops. 

Purity test:  

i. Clarity and color of solution: 1.0 g (0.95~1.04 g) of this product is dissolved with 5 mL 

of 1 mol/L sodium hydroxide test solution, and is further added with 20 mL of water. 

The resulting solution shall be orange-yellow and clear.  

ii. Melting point: The melting point of this product shall be 244~247 °C (Disassembly) 

iii. Acid: 1.0 g (0.95~1.04 g) of this product is weighed, added with 50 mL of water, 

heated at 70 °C for 5 minutes, quenched to room temperature, and filtered. The filtrate 

25 mL is added with 2 drops of methyl red test solution and 0.50 mL of 0.1 mol/L 

sodium hydroxide solution. The resulting solution shall be yellow. 

iv. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 2 of the heavy metals test method. A control solution is 

prepared using 2.0 mL of lead standard solution by the method. When the sample 

solution and the control solution are tested by the heavy metals test method, the color 
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of the sample solution shall not be darker than that of the control solution (20 mg/kg or 

less). 

Loss on drying: 1.0 % or less (1 g, 105 °C, 4hours) 

Ignition residue: After drying, 0.10% or less (1 g) 

Assay: This product is dried and approximately 0.5 g of it is weighed to the digits of 0.001 g 

and the value is recorded. It is dissolved with 75 mL of glacial acetic acid, 8 mL of 

hydrochloric acid, and 25 mL of water. It is cooled to 15 °C, added with 25 g (24.5~25.4 

g) of crushed ice, titrated with 0.1 mol/L sodium nitrite solution with constant stirring. In 

this case, the end of titration is the time when the titrated solution is put on a glass rod 1 

minute after dropping 0.1 mol/L sodium nitrite solution, the tip of the glass rod attaches 

to zinc iodide-starch test paper, and it turns blue within 30 seconds. In the same manner, a 

blank test is performed and corrections are made. 

(b) Standard of storage method 

Amprolium: The standard of storage method of the raw material for manufacturing of 

Amprolium in Amprolium plus Ethopabate  are applied mutatis mutandis. 

Ethopabate:  The standard of storage method of the raw material for manufacturing of 

Ethopabate in Amprolium plus Ethopabate are applied mutatis mutandis. 

Sulfaquinoxaline: It shall be stored in a lightproof capped container. 

B. Preparation 
 (a) Compositional standards 

This product is pieces or powder in which the raw material for manufacturing of 

Amprolium,ethopabate and sulfaquinoxaline and fillers. 

Content: This product is determined to contain amprolium (C14H19ClN4·HCl) , ethopabate 

(C12H15NO4) and sulfaquinoxaline (C14H12N4O2S) corresponding to 90~110 % of the 

amount on the label. 

Confirmation test: 

i. The sample solution obtained by the assay of amprolium is reddish violet and the 

absorption maximum is at the wavelengths of 528~532 nm by measuring the 

absorption spectrum. 

ii. The sample solution obtained by the assay of ethopabate is reddish violet and the 

absorption maximum is at the wavelengths of 538~542 nm by measuring the 

absorption spectrum. 

iii. The sample solution obtained by the assay of sulfaquinoxaline is reddish violet and 

the absorption maximum is at the wavelengths of 543~547 nm by measuring the 

absorption spectrum. 
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Assay: Amprolium: The amount of this product containing approximately 0.05 g of 

amprolium (C14H19ClN4·HCl) is weighed to three significant digits and the value is 

recorded. It is added with 100 mL of methanol (2→3) using a volumetric pipette and 

shaken for 20 minutes. This solution is filtered, the first filtrate 20 mL is removed, and 

the second filtrate 5 mL is measured using a volumetric pipette, transferred to a 100 mL 

volumetric flask, added with methanol (2→3) to the graduation line to make 100 mL, and 

the assay of the raw material for manufacturing of amprolium is hereinafter applied 

mutatis mutandis. 

Amount of amprolium (C14H19CIN4ꞏHCl) (mg) 

= Amount of amprolium standard (mg) AT

AS
 

Ethopabate: The amount of this product containing approximately 6 mg of ethopabate 

(C12H15NO4) is weighed to three significant digits and the value is recorded. It is placed 

in a saponification flask, added with 100 mL of chloroform using a volumetric pipette. 

The flask is attached with a reflux condenser and the reflux is performed in a water bath 

for 15 minutes, avoiding chloroform evaporation. After cooling, it is filtered. The filtrate 

50 mL is measured using a volumetric pipette, placed in a separatory funnel, washed 

three times with 25 mL each of sodium carbonate solution (1→20), and then washed 

twice with 10 mL of water, and the washings are discarded. The chloroform layer is 

filtered and 10 mL of the filtrate is measured using a volumetric pipette, almost 

evaporated in a water bath, added with 10 mL of methanol and 10 mL of 1 mol/L sodium 

hydroxide test solution and evaporated to dryness in a water bath. It is added with 10 mL 

of boiling water, heated for 15 minutes, allowed to cool, transferred to a 100 mL 

volumetric flask, added with 20 mL of 1 mol/L hydrochloric acid and water to the 

graduation line to make 100 mL, and filtered. This is used as a sample solution. 

Separately, ethopabate reference standard is dried, and approximately 0.03 g of it is 

weighed to the digits of 0.1 mg and the value is recorded. It is dissolved with methanol, 

transferred to a 100 mL volumetric flask, and is further added with methanol to the 

graduation line to make 100 mL. 10 mL of this solution is measured by a volumetric 

pipette, transferred to a 50 mL volumetric flask, and added with methanol to the 

graduation line to make 50 mL. 10 mL of this solution is measured using a volumetric 

pipette, added with 10 mL of 1 mol/L sodium hydroxide test solution, and the same 

procedure as that for the sample solution is hereinafter performed. This is used as a 

standard solution. Separately, 10 mL of methanol is measured, added with 10 mL of 1 

mol/L sodium hydroxide test solution, and hereinafter subjected to the same procedure as 

that for the sample solution to prepare a blank test solution. 
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Three 50 mL volumetric flasks (1) to (3) are prepared, and 25 mL each of the sample 

solution, the standard solution, and the blank test solution are measured using a 

volumetric pipette and transferred to the 50 mL volumetric flasks (1), (2), and (3), 

respectively. Then each of them is subjected to the following procedure. Each solution is 

added with 5 mL of 1 mol/L hydrochloric acid and 5 mL of newly prepared sodium 

nitrite solution (1→1,000) using a volumetric pipette, shaken, and allowed to stand for 2 

minutes. It is added with 5 mL of newly prepared sulfamic acid ammonium solution 

(1→200) using a volumetric pipette, shaken, allowed to stand for 3 minutes, added with 5 

mL of newly prepared N-(1-naphthyl)-ethylenediamine dihydrochloride solution 

(1→1,000) using a volumetric pipette, shaken, allowed to stand for 10 minutes, and then 

added with water to the graduation line to make 50 mL. The absorbances AT and AS of 

the solution (1) and (2) at the maximum wavelength near 540 nm are measured, using the 

solution (3) as a control solution.  

Amount of ethopabate (C12H15NO4) (mg) 

= Amount of  amprolium standard (mg) 
AT

AS
 × 

1
5 

Sulfaquinoxaline: The amount of this product containing approximately 0.05 g of 

sulfaquinoxaline (C14H12N4O2S) is weighed to three significant digits and the value is 

recorded. It is added with 70 mL of water and 10 mL of 0.5 mol/L sodium hydroxide test 

solution, shaken for 10 minutes, transferred to a 250 mL volumetric flask, and added with 

water to the graduation line to make 250 mL. It is allowed to stand for 2 minutes, and if 

necessary centrifuged. 10 mL of the supernatant is measured using a volumetric pipette, 

transferred to a 200 mL volumetric flask with 10 mL of 1 mol/L hydrochloric acid, and 

added with water to the graduation line to make 200 mL. This is used as a sample 

solution. Separately, sulfaquinoxaline reference standard is dried, and approximately 0.05 

g of it is weighed to the digits of 0.1 mg and the value is recorded. It is dissolved with 70 

mL of water and 10 mL of 0.5 mol/L sodium hydroxide test solution, transferred to a 250 

mL volumetric flask, and added with water to the graduation line to make 250 mL. This 

solution 10 mL is measured using a volumetric pipette, transferred to a 200 mL 

volumetric flask with 10 mL of 1 mol/L hydrochloric acid, and added water to the 

graduation line to make 200 mL. This is used as a standard solution. Separately, 10 mL of 

0.5 mol/L sodium hydroxide test solution is added with water to make 250 mL and 10 mL 

of this solution is transferred to a 200 mL volumetric flask and added with 10 mL of 1 

mol/L hydrochloric acid and water to the graduation line to make 200 mL. This is used as 

a blank test solution. Three 50 mL volumetric flasks (1) to (3) are prepared, and 10 mL 

each of the sample solution, the standard solution, and the blank test solution are 
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measured using a volumetric pipette and transferred to the 50 mL volumetric flasks (1), 

(2), and (3), respectively. Then each of them is subjected to the following procedure. 

Each solution is added with 5 mL of 1 mol/L hydrochloric acid and 5 mL of newly 

prepared sodium nitrite solution (1→1,000) using a volumetric pipette, shaken, and 

allowed to stand for 2 minutes. It is added with 5 mL of newly prepared sulfamic acid 

ammonium solution (1→200) using a volumetric pipette, shaken, allowed to stand for 3 

minutes, added with 5 mL of newly prepared N-(1-naphthyl)-ethylenediamine 

dihydrochloride solution (1→1,000) using a volumetric pipette, shaken, allowed to stand 

for 10 minutes, and then added with water to the graduation line to make 50 mL. The 

absorbances AT and AS of the solution (1) and (2) at the maximum wavelength near 545 

nm are measured, using the solution (3) as a control solution. 

Amount of sulfaquinoxaline (C14H12N4O2S) (mg) 

= Amount of  amprolium standard (mg) × A
AS

 

 (b) Standard of storage method 

It shall be stored in a capped container. 

 

(124) Morantel citrate 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it contains 98.0 % or over of Morantel citrate 

(C12H16N2S·C6H8O7·H2O). 

Physical and chemical properties: 

i. This product is pale-yellow to yellow crystalline powder, with a slightly bitter taste and 

a specific odor. 

ii. This product is easy to slightly dissolve in methanol, hard to dissolve in ethanol and 

water, and hardly dissolves in ether or chloroform. 
iii. The pH of solution (1→200) of this product is 3.3~4.5. 

iv. Melting point is 116~120°C 

Confirmation test: 

i. 0.1 g (0.05~0.14 g) of this product is dissolved with 30 mL of water. 0.5 mL of this 

solution is added with 3 mL of p-dimethylaminobenzaldehyde-ferric chloride test 

solution. The resulting solution is reddish violet. 
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ii. 0.01 g (0.005~0.014 g) of this product is dissolved with 2 mL of water and added with 

1 drop of potassium permanganate test solution. The color of the test solution 

disappears within 30 minutes. 

iii. 5 mg (4.5~5.4 mg) of this product is added with 2 mL of citric acid-acetic anhydride 

solution (0.5→100) and heated in a water bath, and then the solution is red to reddish 

violet. 

iv. 0.01 g (0.005~0.014 g) of this product is dissolved with 0.01 mol/L hydrochloric acid-

methanol test solution to make 1,000 mL. This solution shows the absorption 

maximum at the wavelengths of 322~327 nm by measuring the absorption spectrum. 

v. 0.02 g (0.015~0.024 g) of this product is dissolved with 4 mL of water and added with 

dilute sodium hydroxide to be neutral. The resulting solution gives the qualitative 

reaction iii. of citrate. 

Purity test: 

i. Clarity and color of solution: 0.5 g (0.45~0.54 g) of this product is dissolved with 10 

mL of methanol. The resulting solution shall be yellow and clear. 

ii. Chloride: 0.5 g (0.45~0.54 g) of this product is added with 40 mL of water and 

dissolved by heating. It is added with 6 mL of dilute nitric acid and water to make 50 

mL. This is used as a sample solution. The chloride is tested using the control solution 

prepared using 0.25 mL of 0.01 mol/L hydrochloric acid by the chloride test method. 

The opacity of the sample solution shall not be darker than that of the control solution 

(0.018 % or less). 

iii. Sulfate: 0.5 g (0.45~0.54 g) of this product is added with 40 mL of water and 

dissolved by heating. It is added with 1 mL of dilute hydrochloric acid and water to 

make 50 mL. This is used as a sample solution. The sulfate is tested using the control 

solution prepared using 0.50 mL of 0.005 mol/L sulfuric acid by the sulfate test 

method. The opacity of the sample solution shall not be darker than that of the control 

solution (0.048 % or less). 

iv. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 2 of the heavy metals test method. A control solution is 

prepared using 3.0 mL of lead standard solution by the method. When the sample 

solution and the control solution are tested by the heavy metals test method, the color 

of the sample solution shall not be darker than that of the control solution (30 mg/kg or 

less). 

v. Arsenic: 2.0 g (1.95~2.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 3 of the arsenic test method. When the solution is tested by 



Provisional Translation from Japanese Original 
 

398 
 

the arsenic test method using device A, the color of absorbing solution shall not be 

darker than the standard color (1 mg/kg or less). 

vi. Cis isomer: 0.2 g (0.15~0.24 g) of this product is dissolved with methanol, transferred 

to a 10 mL brown volumetric flask, and is further added with methanol to the 

graduation line to make 10 mL. This is used as a sample solution. 1 mL of this solution 

is measured using a volumetric pipette, transferred to a 100 mL brown volumetric 

flask, and added with methanol to the graduation line to make 100 mL. This is used as 

a control solution for cis isomer. Separately, 0.1 g (0.05~0.14 g) of anhydrous citric 

acid is weighed, dissolved with methanol, transferred to a 100 mL volumetric flask, 

and is further added with methanol to the graduation line to make 100 mL. This is used 

as a citric acid solution. 5 µL each of the sample, the control solution for cis isomer, 

and the citric acid solution are spotted on a thin layer plate prepared using silica gel for 

thin-layer chromatography in the dark place. Then, they are developed to 

approximately 10 cm using the upper layer of a mixed solution of methyl isobutyl 

ketone, formic acid, and water (2:1:1) as the developing solvent in a dark place, and 

the thin layer plate is dried at 100 °C for 15 minutes. The thin layer is placed in a bath 

filled with iodine vapor, and then spots except those of morantel and citric acid 

obtained from the sample solution are not observed, or shall not be darker than that 

obtained from the control solution for cis isomer (1 % or less). 

Moisture: 3.5~5.0 % (0.5 g) 

Ignition residue: 0.20 % or less (1 g) 

Assay: Approximately 0.1 g of this product is weighed to the digits of 0.001 g and the value 

is recorded. It is dissolved with 0.01 mol/L hydrochloric acid-methanol test solution, 

transferred to a 200 mL brown volumetric flask, and is further added with the same test 

solution to the graduation line to make 200 mL. This solution 2 mL is measured using a 

volumetric pipette, transferred to a 100 mL brown volumetric flask, and added with 0.01 

mol/L hydrochloric acid-methanol test solution to the graduation line to make 100 mL. 

This is used as a sample solution. Separately, approximately 0.1 g of morantel citrate 

reference standard is weighed to the digits of 0.001 g, and the value is recorded. It is 

subjected to the same preparation procedure as that of the sample solution to prepare the 

standard solution. The absorbances AT and AS of them at the wavelength 323 nm are 

measured, using 0.01 mol/L hydrochloric acid/methanol test solution as a control 

solution. 

Amount of Morantel citrate (C13H16N2SꞏC6H8O7ꞏH2O) (mg)  
= Amount of Morantel citrate standard (mg) × AT 

AS
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(c) Standard of storage method 

It shall be stored in a lightproof capped container. 

B. Preparation 
(a) Compositional standards 

This product is powder or particle in which the raw material for manufacturing of 

Morantel citrate and fillers. 

Content: This product is determined to contain Morantel citrate (C12H16N2S·C6H8O7·H2O) 

corresponding to 90~110 % of the amount on the label. 

Confirmation test:  

i. According to the amount of this product on the label, the amount containing 0.1 g of 

the raw material for manufacturing of morantel citrate is weighed, added with 30 mL 

of water, shaken for 5 minutes, and centrifuged. The supernatant 0.5 mL is added with 

3 mL of p-dimethylaminobenzaldehyde-ferric chloride test solution. The resulting 

solution is reddish violet. 

ii. According to the amount of this product on the label, the amount containing 0.01 g of 

the raw material for manufacturing of morantel citrate is weighed, added with 0.01 

mol/L hydrochloric acid/methanol test solution, shaken and filtered. The filtrate shows 

the absorption maximum at the wavelengths of 322~327 nm by measuring the 

absorption spectrum. 
 

Assay: The amount of this product containing approximately 0.06 g of morantel citrate 

(C12H16N2S·C6H8O7·H2O) is weighed to three significant digits and the value is recorded. 

It is placed in a brown volumetric flask, added with 150 mL of 0.01 mol/L hydrochloric 

acid/methanol test solution, shaken for 30 minutes, added with 0.01 mol/L hydrochloric 

acid/methanol test solution to accurately make 250 mL, and centrifuged. 5 mL of the 

supernatant is measured using a volumetric pipette, transferred to a brown stoppered 

flask, added with 5 mL of the solution, in which 0.12 g (0.115~0.124 g) of 2-hydroxy-m-

toluic acid is dissolved with 100 mL of 0.01 mol/L hydrochloric acid/methanol test 

solution, using a volumetric pipette. This is used as a sample solution. Separately, 

approximately 0.06 g of morantel citrate reference standard is weighed to the digits of 0.1 

mg, and the value is recorded. It is dissolved with 0.01 mol/L hydrochloric acid/methanol 

test solution, transferred to a 250 mL volumetric flask, and added with 0.01 mol/L 

hydrochloric acid/methanol test solution to the graduation line to make 250 mL. 5 mL of 

this solution is measured using a volumetric pipette and subjected to the same preparation 

procedure as that of the sample solution to prepare the standard solution. 5 µL each of the 

sample and standard solutions are tested by the liquid chromatography under the 
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following conditions. Based on the obtained chromatograms, the peak heights of morantel 

citrate and the internal standard solution of each solution are measured, and the ratio of 

the peak height of morantel citrate to the peak height of the internal standard solution, HT 

and HS are determined. 

Amount of Morantel citrate (C12H16N2SꞏC6H8O7ꞏH2O) (mg)  

= Amount of Morantel citrate standard (mg) × HT

HS
 

Operating conditions:  

Detector: Ultraviolet absorptiometer (measurement wavelength: 320 nm,sensitivity: 

0.08AUFS) 

Column: A stainless tube (inner diameter: 4.6 mm, length: 150 mm) is filled with 10 µm 

of octadecyl silylation silica gel.  

Column temperature: room temperature. 

Mobile phase: Mixed solution of the solution, for which 1,000 mL of 0.05 mol/L 

potassium dihydrogenphosphate is added with phosphoric acid (1→10) and adjusted to 

pH 3.3, and acetonitrile (3:1). 

Flow rate: 1.5 mL/min. 

Column selection: A column to be used is selected when the standard solution 5 µL is 

operated under the above conditions, morantel and the internal standard solution  are 

eluted in that order, and the separation degree is 20 or greater. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of Morantel citrate 

is applied mutatis mutandis. 

 

(125) Nicarbazin 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is dried and determined, it contains 67.4~73.0 % of 4,4'-

dinitrocarbanilide (C13H10N4O5) and 27.7~30.0 % of 2-hydroxy-4, 6-dimethylpyrimidine 

(C6H8N2O). 

Physical and chemical properties: 

i. This product is yellow-brown to green-yellow powder without odor or with a slightly 

specific odor. 

ii. This product is hard to dissolve in dimethylformamide and is extremely hard to 

dissolve in water, ethanol, ether, and chloroform. 
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iii. Melting point: Approximately 260 °C (dissolution) 

Confirmation test: 

i. The absolute ethanol solution of this product (1→15,000) 15 mL is added with 5 mL of 

sulfanilic acid test solution and 5 mL of newly prepared sodium nitrite solution 

(1→100), tightly stoppered, heated in a water bath at 65 °C for 10 minutes. The 

resulting solution is red. 

ii. The absolute ethanol solution (1→15,000) 15 mL is added with 5 mL of potassium 

hydroxide/ethanol solution (1→100), and the resulting solution is yellow. 

iii. The sample solution obtained by the assay of 4,4'-dinitrocarbanilide of the absorption 

maximum is at the wavelengths of 428~432 nm by measuring the absorption spectrum. 

iv. The sample solution obtained by the assay of 2-hydroxy-4, 6-dimethylpyrimidine of 

the absorption maximum is at the wavelengths of 538~542 nm by measuring the 

absorption spectrum. 

Purity test: 

i. pH: 0.20 g (0.195~0.204 g) of this product is weighed, added with 20 mL of water and 

stirred. The resulting solution shall be pH 5.0 to 7.0. 

ii. Chloride: 0.20 g (0.195~0.204 g) of this product is weighed, added with 20 mL of 

water, boiled for 2 minutes, allowed to cool, and filtered. The filtrate 5 mL is measured 

and added with 6 mL of dilute nitric acid and water to make 50 mL to prepare the 

sample solution. The chloride is tested using the control solution prepared using 0.4 

mL of 0.01 mol/L hydrochloric acid by the chloride test method. The opacity of the 

sample solution shall not be darker than that of the control solution (0.28 % or less). 

iii. Sulfate: 0.20 g (0.195~0.204 g) of this product is weighed, added with 20 mL of 

water, boiled for 2 minutes, allowed to cool, and filtered. The filtrate 2 mL is measured 

and added with 1 mL of dilute hydrochloric acid and water to make 50 mL to prepare 

the sample solution. The sulfate is tested using the control solution prepared using 0.6 

mL of 0.005 mol/L sulfuric acid by the sulfate test method. The opacity of the sample 

solution shall not be darker than that of the control solution (1.44 % or less). 

iv. Ammonium salt: 0.30 g (0.295~0.304 g) of this product is placed in a flask and added 

with 1 g (0.5~1.4 g) of magnesium oxide and 70 mL of water, and the flask is 

connected to a distillation device. A 100 mL measuring cylinder with 2 mL of 0.1 

mol/L hydrochloric acid is used as a receiver and the distillation is continued until 40 

mL of solution is collected. The collected solution is added with water to make 100 

mL and 10 mL of this solution is measured using a volumetric pipette, transferred to a 

Nessler tube, added with water to make 40 mL, and added with 2 mL of sodium 

hydroxide solution (1→10) and 2 mL of Nessler reagent. The color of the resulting 
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solution shall not be darker than that of the solution prepared by that 15 mL of 

ammonia standard solution in a Nessler tube added with water to make 40 mL 

subjected to the same procedure for the sample (0.5 % or less). 

v. Free 2-hydroxy-4, 6-dimethylpyrimidine: 0.5 g of this product is weighed to the digits 

of 0.001 g and the value is recorded. It is mixed with 25 mL of pH 7.0 phosphate 

buffer, shaken for 10 minutes, and filtered within 30 seconds. A few mL of the first 

filtrate is removed and 5 mL of the clear filtrate is measured and added with pH 7.0 

phosphate buffer to make 100 mL. When the absorbance AT of this solution at the 

maximum wavelength near 295 nm within 30 seconds using water as a control 

solution, the amount of free 2-hydroxy-4, 6-dimethylpyrimidine (C6H8N2O) shall be 

3.0 % or less.  

Amount of 4,4'-dinitrocarbanilide (C13H10N4O5) (mg) = 
AT

118  × 1,000 

Loss on drying: 1.0 % or less (1 g, reduced pressure, 110 °C, 1 hour) 

Ignition residue: 0.3% or less (1 g) 

Assay: This product is dried and approximately 0.05 g of it is weighed to the digits of 0.1 

mg and the value is recorded. It is added with dimethylformamide, dissolved by heating, 

allowed to cool, transferred to a 100 mL volumetric flak, is further added with 

dimethylformamide to the graduation line to make 100 mL, mixed well. This is used as a 

sample stock solution. Separately, nicarbazin reference standard is dried in the same way 

as the sample, and approximately 0.05 g of it is weighed to the digits of 0.1 mg and the 

value is recorded. It is added with dimethylformamide, dissolved by heating, allowed to 

cool, transferred to a 100 mL volumetric flak, is further added with dimethylformamide 

to the graduation line to make 100 mL. This is used as a standard stock solution. 

4,4'-dinitrocarbanilide: 4 mL of the sample stock solution is measured using a volumetric 

pipette, transferred to a 200 mL volumetric flask, added with ethanol to make 200 mL, 

and mixed well. This solution 15 mL is measured using a volumetric pipette, transferred 

to a 25 mL volumetric flask, added with 5 mL of potassium hydroxide/ethanol solution 

(1→100), and is further added with ethanol to the graduation line to make 25 mL. This is 

used as a sample solution. The standard stock solution 4 mL is measured using a 

volumetric pipette, transferred to a 200 mL volumetric flask, added with ethanol to make 

200 mL, and hereinafter subjected to the same procedure as the sample solution to 

prepare the standard solution. When the absorbances AS and AT of the standard and 

sample solutions at the maximum wavelength near 430 nm are measured using potassium 

hydroxide/ethanol solution (1→500) as a control solution. 

Amount of 4,4'-dinitrocarbanilide (C13H10N4O5) (mg)  
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= Nicarbazin reference standard (mg) × 
AT

AS
 × 0.7089 

2-hydroxy-4, 6-dimethylpyrimidine: 4 mL of the sample stock solution is measured using a 

volumetric pipette, transferred to a 200 mL volumetric flask, added with a mixed solution 

of dimethylformamide and ethanol (1:1) to the graduation line to make 200 mL, and 

mixed well. 10 mL of this solution is measured using a volumetric pipette, transferred to 

a 50 mL stoppered test tube, added with 10 mL of newly prepared sulfanilamide test 

solution and mixed. It is added with 2 mL of newly prepared sodium nitrite solution 

(1→50), tightly stoppered, mixed, heated in a water bath at 65 °C for 15 minutes, cooled 

with running water, allowed to stand at room temperature for 20 minutes. This is used as 

a sample solution. Separately, 4 mL of the standard stock solution is measured using a 

volumetric pipette, transferred to a 200 mL volumetric flask, added with ethanol to the 

graduation line to make 200 mL, and from here is subjected to the same procedure as the 

sample solution to prepare the standard solution. Separately, 10 mL of a mixed solution 

of dimethylformamide and ethanol (1:1) is measured with a volumetric pipette, 

transferred to a 50 mL stoppered test tube, and hereinafter subjected to the same 

procedure as the sample solution to prepare the blank test solution. The absorbances AS 

and AT of the standard and sample solutions at the maximum wavelength near 540 nm are 

measured using the blank test solution as a control solution. 
Amount of 2-hydroxy-4,6-dimethylpyrimidine (C6H8N2O) (mg)  

= Nicarbazin reference standard (mg) × 
AT

AS
 × 0.2912 

(b) Standard of storage method 

It shall be stored in a lightproof airtight container. 

B. Preparation 
(a) Compositional standards 

This product is solid and powder in which the raw material for manufacturing of 

nicarbazin and fillers. 

Content: This product is determined to contain nicarbazin (C19H18N6O6) corresponding to 

98~106 % of the amount on the label. 

Confirmation test: 

i. According to the amount of this product on the label, the amount containing 5 mg of 

the raw material for manufacturing of nicarbazin is weighed, added with 60 mL of 

absolute ethanol and shaken well while heating. It is allowed to cool and filtered, and 

the filtrate 15 mL is added with 5 mL of sulfanilic acid test solution and 5 mL of 
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newly prepared sodium nitrite solution (1→100), tightly stoppered, and heated in a 

water bath at 65 °C for 10 minutes. The resulting solution is red. 

ii. According to the amount of this product on the label, the amount containing 5 mg of 

the raw material for manufacturing of nicarbazin is weighed, added with 60 mL of 

absolute ethanol and shaken well while heating. It is allowed to cool and filtered, and 

the filtrate 15 mL is added with 5 mL of potassium hydroxide/ethanol solution 

(1→100). The resulting solution is yellow. 

iii. In the measurement of the absorption spectrum of the sample solution prepared by the 

assay for 4,4'-dinitrocarbanilide, the absorption maximum is at the wavelengths of 

428~432 nm. 

iv. In the measurement of the absorption spectrum of the sample solution prepared by the 

assay for 2-hydroxy-4, 6-dimethylpyrimidine, the absorption maximum is at the 

wavelengths of 538~542 nm. 

Assay: The amount of this product containing approximately 0.125 g of nicarbazin 

(C19H18N6O6) is weighed to three significant digits and the value is recorded. It is placed 

in a 200 mL volumetric flask, added with 150 mL of dimethylformamide, heated in a 

water bath for 15 minutes, and shaken for 15 minutes. It is allowed cool, added with 

dimethylformamide to the graduation line to make 200 mL, mixed well and centrifuged 

for 5 minutes. This supernatant is collected to use as the sample stock solution. 

Separately, nicarbazin reference standard is dried, and approximately 0.05 g of it is 

weighed to the digits of 0.01 mg and the value is recorded. It is added with 

dimethylformamide, dissolved by heating, allowed to cool, transferred to a 100 mL 

volumetric flask, added with dimethylformamide to the graduation line to 100 mL. This is 

used as a standard stock solution. 

4,4'-dinitrocarbanilide: The sample stock solution 4 mL is measured using a volumetric 

pipette, transferred to a 250 mL volumetric flask, added with ethanol to make 250 mL. 15 

mL of this solution is measured using a volumetric pipette, transferred to a 25 mL 

volumetric flask, added with 5 mL of potassium hydroxide/ethanol solution (1→100) 

using a volumetric pipette, and added with ethanol to the graduation line to make 25 mL, 

and mixed well. This is used as a sample solution. Separately, 5 mL of the standard stock 

solution is measured using a volumetric pipette, transferred to a 250 mL volumetric flask, 

and added with ethanol to the graduation line to make 250 mL. 15 mL of this solution is 

measured using a volumetric pipette, and from here subjected to the same procedure as 

that for the sample solution to prepare the standard solution. The absorbances AT and AS 

of the sample and standard solutions at the maximum wavelength near 430 nm are 

measured using potassium hydroxide/ethanol solution (1→500) as a control solution. 
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Amount of nicarbazin (C19H18N6O6) (mg)  

= Nicarbazin reference standard (mg) × 
AT

AS
 × 2.5 

2-hydroxy-4, 6-dimethylpyrimidine: 4 mL of the sample stock solution is measured using a 

volumetric pipette, transferred to a 250 mL volumetric flask, added with a mixed solution 

of dimethylformamide and ethanol (1:1) to the graduation line to make 250 mL. 10 mL of 

this solution is measured using a volumetric pipette, transferred to a 50 mL stoppered test 

tube, added with 10 mL of newly prepared sulfanilamide test solution and mixed. It is 

added with 2 mL of newly prepared sodium nitrite solution (1→50), tightly stoppered, 

mixed, heated in a water bath at 65 °C for 15 minutes, cooled with running water, 

allowed to stand for 20 minutes. This is used as a sample solution. Separately, 5 mL of 

the standard stock solution is measured using a volumetric pipette, transferred to a 250 

mL volumetric flask, and added with a mixed solution of dimethylformamide and ethanol 

(1:1) to the graduation line to make 250 mL, and from here subjected to the same 

procedure as that for the sample solution to prepare a standard solution. Separately, 10 

mL of a mixed solution of dimethylformamide and ethanol (1:1) is subjected to the same 

procedure as that for the sample solution to prepare a blank test solution. The absorbances 

AS and AT of the standard and sample solutions at the maximum wavelength near 540 nm 

are measured using the blank test solution as a control solution. 

Amount of nicarbazin (C19H18N6O6) (mg)  

= Nicarbazin reference standard (mg) × 
AT

AS
 × 2.5 

(b) Standard of storage method 

It shall be stored in a lightproof capped container. 

 

(126) Calcium halofuginone polystyrene-sulfonate 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is dried and determined, it contains 95.0 % or more of  

calcium halofuginone polystyrene-sulfonate (C16H17BrClN3O3·Calcium halofuginone 

Polystyrene sulfonate). 

Physical and chemical properties: This product is pale yellow-brown to brown powder with 

little odor. 

Confirmation test: 
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i. 0.2 g (0.15~0.24 g) of this product is weighed, added with 20 mL of 6 mol/L 

hydrochloric acid test solution, stirred for 30 minutes, and centrifuged. 10 mL of the 

supernatant is measured and added with 10 mL of methanol to prepare a sample 

solution. Separately, 20 mg (19.5~20.4 mg) of halofuginone hydrobromide is weighed 

and dissolved with 100 mL of a mixed solution of 6 mol/L hydrochloric acid test 

solution and methanol (1:1) to prepare a standard solution. 10 µL each of the sample 

and standard solutions are measured, and spotted on a thin layer plate prepared using 

silica gel for thin-layer chromatography (with a fluorescent agent). Then, they are 

developed to approximately 15 cm with the developing solvent, a mixed solution of 

chloroform, methanol and ammonia solution (90:10:1), and the thin layer plate is air 

dried. When it is irradiated with ultraviolet light (dominant wavelength: 254 nm), the 

spots obtained from the sample and standard solutions are dark purple and their Rf 

values are equal. 

ii. 0.2 g (0.15~0.24 g) of this product is weighed, added with 5 mL of 6 mol/L 

hydrochloric acid test solution, stirred for 5 minutes, filtered, and neutralized with 

ammonia test solution. The resulting solution gives the qualitative reaction iii. of 

calcium salt. 

iii. 20 mg (19.5~20.4 mg) of this product is weighed, added with 5 mL of 6 mol/L 

hydrochloric acid test solution, stirred for 5 minutes, and centrifuged, and the 

supernatant is removed. Then, the residue is added with 10 mL of water, shaken, and 

centrifuged, and the supernatant is removed. This residue is added to 2 mL of copper 

sulfate solution (1→10), shaken well, and centrifuged, and the supernatant is removed. 

Then, this residue is added with 10 mL of water, shaken, and centrifuged, and the 

supernatant is removed. This residue is added with 2 mL of ammonia test solution and 

shaken for 1 minute, and the resulting solution is dark blue. 

iv. 0.5 g (0.45~0.54 g) of this product is weighed, added with 10 mL of 6 mol/L 

hydrochloric acid test solution, stirred for 15 minutes, and filtered. In the measurement 

of the absorption spectrum of the solution of 1 mL of the filtrate and 25 mL of water, 

the absorption maximum is at the wavelengths of 241~245 nm. 

Purity test: 

i. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 2 of the heavy metals test method. A control solution is 

prepared using 2.0 mL of lead standard solution by the method. When the sample 

solution and the control solution are tested by the heavy metals test method, the color 

of the sample solution shall not be darker than that of the control solution (20 mg/kg or 

less). 



Provisional Translation from Japanese Original 
 

407 
 

ii. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 3 of the arsenic test method. When the solution is tested by 

the arsenic test method using device A, the color of absorbing solution shall not be 

darker than the standard color (2 mg/kg or less). 

iii. Halofuginone: This product is dried, and 0.5 g (0.45~0.54 g) of it is weighed, added 

with 50 mL of dimethyl sulfoxide using a volumetric pipette, stirred for 30 minutes, 

and centrifuged. 1 mL of this supernatant is measured using a volumetric pipette, 

transferred to a 50 mL volumetric flask, added with hydrochloric acid (1→100) to the 

graduation line to make 50 mL. This is used as a sample solution. Separately, 17 mg 

(16.5~17.4 mg) of halofuginone hydrobromide is weighed, dissolved with 

hydrochloric acid (1→100), transferred to a 500 mL volumetric flak, and is further 

added with hydrochloric acid (1→100) to the graduation line to make 500 mL. The 

solution 1 mL is measured using a volumetric pipette, transferred to a 200 mL 

volumetric flask, added with hydrochloric acid (1→100) to the graduation line to make 

200 mL. This is used as a standard solution. When 100 µL each of the sample and 

standard solutions are measured, and tested by the liquid chromatography under the 

following conditions, the peak area of halofuginone in the sample solution shall be 

equal to or lower than that of halofuginone in the standard solution (0.1 % or less). 

Operating conditions: 

Detector: Ultraviolet absorptiometer (measurement wavelength: 243 nm) 

Column: A stainless tube (inner diameter: 4~6 mm, length: 250 mm) is filled with 

approximately 5 µm of octadecyl silylation silica gel. 

Column temperature: Constant temperature at around 40 °C 

Mobile phase: Ammonium acetate 4.2 g (4.15~4.24 g) is dissolved with approximately 200 

mL of water, added with 6.4 mL of acetic acid, and added with water to make 1,000 mL. 

This solution 700 mL is measured and added with 300 mL of acetonitrile. 

Flow rate: 1.5 mL/min. 

iv. Cis isomer: 17 mg (16.5~17.4 mg) of Halofuginone hydrobromide (cis isomer) is 

weighed, dissolved with hydrochloric acid (1→100), transferred to a 500 mL 

volumetric flask, and is further added with hydrochloric acid (1→100) to the 

graduation line to make 500 mL. 1 mL of this solution is measured using a volumetric 

pipette, transferred to a 500 mL volumetric flask, and added with 500 mL of 

hydrochloric acid (1→100) to the graduation line to prepare the standard solution. 

When 100 µL each of the sample and standard solutions obtained by the assay are 

measured and tested by the liquid chromatography under the same conditions as iii., 
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the peak area of halofuginone in the sample solution shall be equal to or lower than 

that of halofuginone in the standard solution (0.2 % or less). 

Loss on drying: 6.0 % or less (1 g, 105 °C, 4 hours) 

Ignition residue: After drying, 29.0 % or less (1 g) 

Polystyrene sulfonate: This product is dried, 0.5 g of it is weighed to the digits of 0.1 mg, 

and the value is recorded. It is added with 50 mL of 6 mol/L hydrochloric acid test 

solution, shaken for 15 minutes, and centrifuged, and the supernatant is removed. This 

procedure is repeated four times. The residue is added with 40 mL of water and shaken. 

The washing is repeated until opacity does not occur even if silver nitrate test solution is 

added in the washings, and the residue is dried at 105 °C for 12 hours. The amount of the 

residue weighed to the digits of 0.1 mg shall be 87.0 % or less. 

Amount of polystyrene sulfonate (%) = 
Amount after drying (mg) 

Collected amount of this product (mg)  × 100 

Assay: This product is dried and approximately 0.5 g of it is weighed to the digits of 0.001 

g, and the valued is recorded. It is added with approximately 10 mL of 6 mol/L 

hydrochloric acid test solution, dispersed, washed with 6 mol/L hydrochloric acid test 

solution into a chromatographic tube with glass wool at the bottom (inner diameter 10 

mm, height 150 mm). A 250 mL volumetric flask is placed as a receiver under the 

chromatographic tube. Then, it is eluted using 6 mol/L hydrochloric acid test solution 

until the flow rate is approximately 225 mL. Then it is added with 6 mol/L hydrochloric 

acid test solution to the graduation line to make 250 mL. 1 mL of the solution is measured 

using a volumetric pipette, transferred to a 50 mL volumetric flask, added with water to 

the graduation line to make 50 mL. This is used as a sample solution. The absorbance A 

of the sample solution at the maximum wavelength near 243 nm is measured using 

hydrochloric acid (1→100) as a control solution. 

Amount of Calcium halofuginone Polystyrene sulfonate (C16H17BrClN3O3) (mg)  

= 
A

86.3  × 125,000 

(b) Standard of storage method 

It shall be stored in an airtight container. 

B. Preparation 
(a) Compositional standards 

This product is powder in which the raw material for manufacturing of Calcium 

Polystyrene sulfonate and fillers. 
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Content: When this product is determined, it contains 80 µg/mg or less or the amount 

corresponding to 90~110 % of the amount on the label of halofuginone calcium 

polystyrene-sulfonate (C16H17BrClN3O3·Calcium halofuginonePolystyrene sulfonate) 

Confirmation test: 

i. According to the amount of this product on the label, the amount containing 0.02 g of 

the raw material for manufacturing of calcium halofuginone polystyrene-sulfonate is 

weighed, added with 50 mL of 6 mol/L hydrochloric acid test solution, stirred for 

approximately 15 minutes, and filtered. Approximately 2 mL of porous styrene 

divinylbenzene copolymer refined resin immersed in methanol is washed twice with 

water, and it is added in the above filtrate, stirred for 15 minutes, filtered with a glass 

filter. This resin is washed twice with 20 mL of water, added with 5 mL of methanol, 

stirred, and filtered. This methanol solution is used as a sample solution. Separately, 

0.02 g (0.015~0.024 g) of the raw material for manufacturing of calcium halofuginone 

polystyrene-sulfonate is weighed, and subjected to the same procedure to prepare the 

solution. This is used as a standard solution. 10 µL each of the sample and standard 

solutions are weighed, and the confirmation test i. of the raw material for 

manufacturing of calcium halofuginone polystyrene-sulfonate is hereinafter applied 

mutatis mutandis. 

ii. The sample solution obtained by the assay of calcium halofuginone polystyrene 

sulfonate of the absorption maximum is at the wavelengths of 243~247 nm by 

measuring the absorption spectrum. 
Assay: The amount of this product containing 0.05 g of the raw material for manufacturing 

of calcium halofuginone polystyrene-sulfonate is weighed to three significant digits and 

the value is recorded. It is gradually added with 20 mL of 6 mol/L hydrochloric acid test 

solution and shaken well. When the bubble release stops, it is washed with a little 6 mol/L 

hydrochloric acid test solution into a chromatographic tube with glass wool at the bottom 

(inner diameter 10 mm, height 150 mm). A 200 mL volumetric flask is placed as a 

receiver under the chromatographic tube. Then, it is eluted using 6 mol/L hydrochloric 

acid test solution until the flow rate is approximately 180 mL. Then it is added with 6 

mol/L hydrochloric acid test solution to the graduation line to make 200 mL. 10 mL of 

this solution is measured using a volumetric pipette, transferred to a 50 mL volumetric 

flask, added with water to the graduation line to make 50 mL. This is used as a sample 

solution. The absorbance A of the sample solution at the maximum wavelength near 245 

nm is measured using hydrochloric acid (10→100) as a control solution. 

Amount of Calcium halofuginone Polystyrene sulfonate (C16H17BrClN3O3) (mg)  
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= 
A

78.5  × 10,000 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of Calcium 

halofuginone polystyrene sulfonate is applied mutatis mutandis. 

(c) Standards of the label 

 The following words shall be written on the immediate container or the immediate 

wrapper of this product. 

“使用上の注意 この飼料添加物は、鶏に過剰投与した場合発育障害が起こるの

で、定められた添加量を厳守するとともに、均一に配合するよう注意するこ

と。” 

Precautions: Overdose of this feed additive causes developmental disorder in chicken, so 

strictly follow the specified amount to be added and make sure to mix it uniformly. 

 

(127) Saccharin sodium 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is dried at 120 °C for 4 hours and then determined, it contains 

99.0 % or greater saccharin sodium (C7H4NNaO3S). 

Physical and chemical properties: This product is colorless to white crystals, white 

crystalline powder or white powder with an extremely sweet taste. Even a 10,000-fold 

solution is sweet. 

Confirmation test: 

i. 0.5 g (0.45~0.54 g) of this product is dissolved with 10 mL of water, added with 1 mL 

of dilute hydrochloric acid, allowed to stand for 1 hour, and the white crystalline 

precipitation is collected by filtration, washed well, dried at 105 °C for 2 hours, and 

the melting point is 226~230 °C. 

ii. 20 mg (19.5~20.4 mg) of this product is mixed with 40 mg (39.5~40.4 mg) of resorcin, 

added with 10 drops of sulfuric acid, and gently heated. When the mixture turns dark 

green, it is allowed to cool and dissolved with 10 mL of water and 10 mL of 1 mol/L 

sodium hydroxide test solution. The resulting solution emits green fluorescence. 

iii. 0.1 g (0.05~0.14 g) of this product is dissolved with 5 mL of 1 mol/L sodium 

hydroxide test solution, gently heated, evaporated to dryness, then melted avoiding 

carbonization, and allowed to cool when ammonia odor is not produced. The residue is 

dissolved with approximately 20 mL of water, neutralized with dilute hydrochloric 
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acid, and filtered. The filtrate with 1 drop of ferric chloride test solution is purple to 

reddish violet. 

iv. The residue obtained by ashing of this product gives the qualitative reaction of sodium 

salt. 

Purity test: 

i. Clarity and color of solution: This product is powdered, and 1 g (0.5~1.4 g) each of the 

powder is dissolved in 1.5 mL of water and in 70 mL of ethanol. These solutions shall 

be colorless and clear. 

ii. Free acid and free alkali: 1 g (0.5~1.4 g) of this product is dissolved in 10 mL of newly 

boiled and cooled, added with 1 drop of phenolphthalein test solution. The resulting 

solution shall not be red. Furthermore, the solution added with an additional 1 drop of 

0.1 mol/L sodium hydroxide shall be red.  

iii. Benzoate and salicylate: 0.5 g (0.45~0.54 g) of this product is dissolved in 10 mL of 

water and added with 5 drops of acetic acid and 3 drops of ferric chloride test solution. 

In the resulting solution there shall be no precipitation. Also, the solution shall not be 

purple to reddish violet.  

iv. Heavy metal: 1.0 g (0.95~1.04 g) of this product is dissolved in 45 mL of water and 

added with 2 mL of diluted acetic acid. The solution is used as a sample solution to 

perform the test on heavy metal, the amount of heavy metal shall be 10 mg/kg or less.  

v. Arsenic: 2.5 g (2.45~2.54 g) of this product is placed in a dissolution flask, added with 

10 mL of nitric acid and 5 mL of sulfuric acid and heated. When the solution remains 

brown, it is allowed to cool, added with an additional 1 mL of nitric acid and heated. 

The procedure is repeated until the solution becomes colorless to pale yellow, and then 

the solution is heated until white smoke emerges. It is allowed to cool, added with 10 

mL of water and 15 mL of saturated ammonium oxalate solution and again heated 

until white smoke emerges. It is allowed to cool and added with 25 mL of water, and 5 

mL of this solution is measured and used as a sample solution. When the sample 

solution is tested on arsenic by the method using device A, the color of absorbing 

solution shall not be darker than the standard color. However, the standard color is 

made by the procedure so that 10 mL of arsenic standard solution is transferred to a 

dissolution flask, added with 10 mL of nitric acid and 5 mL of sulfuric acid and 

hereinafter subjected to the same procedure as that for the sample solution (4 mg/kg or 

less). 

vi. o-toluenesulfonamide: 10 g (9.5~10.4 g) of this product is dissolved in 50 mL of 

water and extracted three times with 30 mL each of ethyl acetate. The ethyl acetate 

layer is collected, washed with 30 mL of 25 w/v% sodium chloride solution, and 
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dehydrated with anhydrous sodium sulfate, ethyl acetate is distilled away, and the 

residue is dissolved with 5 mL of internal standard solution . This is a sample solution. 

Separately, o-Toluenesulfonamide-ethyl acetate solution (1→1,000) 1 mL is measured, 

heated in a water bath to remove ethyl acetate, and the residue is dissolved with 5 mL 

of internal standard solution to prepare a standard solution. When the sample and 

standard solutions are tested by the gas chromatography under the following 

conditions, the ratio H/HS of the peak height of caffeine (HS) and o-

toluenesulfonamide (H) in the sample solution shall not exceed the ratio H'/H'S of the 

peak height of caffeine (H'S) and o-toluenesulfonamide (H') in the standard solution 

(100 mg/kg or less). However, as the internal standard solution  solution, caffeine-

ethyl acetate solution (1→5,000) is used. 

Operating conditions: 

Column packings: Diatomaceous earth carrier for gas chromatograph (177~250 µm) is 

added with chloroform solution containing succinate diethylene glycol polyester, 

corresponding to 3 % of such carrier to evaporate chloroform, and dried. 

Column tube: Glass or stainless tube with inner diameter of 3~4 mm and length of 1 m 

Column temperature: Constant temperature at around 195~205 °C 

Detector: Hydrogen flame ionization detector 

Carrier gas: Nitrogen gas is used. The column temperature and the flow of carrier gas are 

adjusted so that caffeine appears approximately 6 minutes after. 

Loss on drying:  15 % or less (1 g, 120 °C, 4 hours) 

Assay: This product is dried at 120 °C for 4 hours and approximately 0.3 g of it is weighted 

to the digits of 0.001 g, and the value is recorded. It is dissolved with 20 mL of glacial 

acetic acid for nonaqueous titration, and titrated with 0.1 mol/L perchloric acid (indicator: 

2 drops of crystal violet-glacial acetic acid test solution). The end point of titration is the 

time when the color of the solution changes from purple through blue to green. 

Separately, a blank test is performed in the same way and corrections are made. 

1 mL of 0.1 mol/L perchloric acid = 20.52 mg C7H4NNaO3S 

(b) Standard of storage method 

It shall be stored in a lightproof capped container. 

B. Preparation (Part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of saccharin sodium 

are applied mutatis mutandis. 

(b) Standard of storage method 
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The standard of storage method of the raw material for manufacturing of saccharin 

sodium is applied mutatis mutandis. 

C. Preparation (Part 2) 
(a) Compositional standards 

This product is powder or crystalline powder of a mixture of the raw material for 

manufacturing of saccharin sodium and fillers. 

Content: This product is determined to contain saccharin sodium (C7H4NNaO3S) 

corresponding to 90~110 % of the amount on the label. 

Confirmation test: 

i. According to the amount of this product on the label, the amount containing 

approximately 0.5 g of the raw material for manufacturing of saccharin sodium is 

weighed, added with 30 mL of water, shaken well, and if necessary filtered. This 

solution is added with 1 mL of dilute hydrochloric acid and allowed to stand for 1 

hour, and the resulting white crystalline precipitation is filtered, washed well, and 

dried at 105 °C for 2 hours. This is used as a sample. The sample 0.5 g (0.45~0.54 g) is 

weighed, and the confirmation test i. of the raw material for manufacturing of 

saccharin sodium is hereinafter applied mutatis mutandis. 

ii. 20 mg (19.5~20.4 mg) of the sample i. is weighed, and the confirmation test ii. of raw 

material for manufacturing of saccharin sodium is hereinafter applied mutatis 

mutandis.  

iii. 0.1 g (0.05~0.14 g) of the sample i. is dissolved in 5 mL of 1 mol/L sodium hydroxide 

test solution, gently heated, evaporated to dryness, and allowed to cool. The residue is 

dissolved in approximately 20 mL of water, neutralized with dilute hydrochloric acid, 

and filtered. The filtrate added with 1 drop of ferric chloride test solution is purple to 

reddish violet. 

iv. For the sample of i., the confirmation test iv. of the raw material for manufacturing of 

saccharin sodium id applied mutatis mutandis. 

Assay: The amount of this product containing approximately 0.3 g of saccharin sodium 

(C7H4NNaO3S) is weighed to three significant digits and the value is recorded. It is 

dissolved with 20 mL of glacial acetic acid for nonaqueous titration and titrated with 0.1 

mol/L perchloric acid (indicator: 2 drops of crystal violet-glacial acetic acid test solution). 

In this case, the end point of titration is the time when the color of the solution changes 

from purple to blue. A blank test is performed in the same manner, and corrections are 

made. 

1 mL of 0.1 mol/L perchloric acid = 20.52 mg C7H4NNaO3S 

  (b) Standard of storage method 
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It shall be stored in a capped container. 

 

(128) Flavour 

A. Raw material for manufacturing 
(a) Compositional standards 

This product is liquid including one or not less than two of the following active 

ingredients: esters, ethers, ketone, fatty acids, aliphatic higher alcohols, aliphatic higher 

aldehydes, aliphatic higher hydrocarbons, terpene hydrocarbons, phenol ethers, phenol, 

aromatic alcohols, aromatic aldehydes, and lactone. 

(b) Standard of storage method 

It shall be stored in a lightproof capped container. 

B. Preparation (Part 1) 
(a) Compositional standards 

The compositional standards of raw materials for manufacturing are applied mutatis 

mutandis. However, no adverse effects are observed in the amount used for feed. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing  is applied mutatis 

mutandis. 

C. Preparation (Part 2) 
(a) Compositional standards 

This product is powder or particles of a mixture of the raw material for manufacturing 

and fillers. No adverse effects are observed in the amount used for feed. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing  is applied mutatis 

mutandis. 

D. Preparation (Part 3 oil liquid) 
(a) Compositional standards 

This product is oil liquid of a mixture of the raw material for manufacturing and 

hydrogenated oils, higher saturated fatty acids, fatty acids, vegetable oil, or animal fats. No 

adverse effects are observed in the amount used for feed. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing  is applied mutatis 

mutandis. 
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(129) Amylase 

Amylase (Part 1) 
A. Raw material for manufacturing 

(a) Compositional standards 

Enzymatic activity unit: This product contains 3,500 starch saccharification power units/g or 

more by an enzymatic activity test. 

Physical and chemical properties:  

i. This product is pale yellow to brown powder with a slightly specific odor. 

ii. The solution or aqueous suspension (1→100) of this product is pH 5.0~7.5. 

iii. This product produces maximum enzyme activity at pH 4.5~5.5. 

Purity test: 

i. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 2 of the heavy metals test method. A control solution is 

prepared using 5.0 mL of lead standard solution by the method. When the sample 

solution and the control solution are tested by the heavy metals test method, the color 

of the sample solution shall not be darker than that of the control solution (50 mg/kg or 

less). 

ii. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 3 of the arsenic test method. When the solution is tested by 

the arsenic test method using device A, the color of absorbing solution shall not be 

darker than the standard color (2 mg/kg or less). 

iii. Antibacterial activity: When 1 g (0.5~1.4 g) of this product is weighed and tested by 

the antibacterial activity test method, it shall not exhibit antibacterial activity. 

Loss on drying: 10.0 % or less (1 g, 105 °C, 3 hours) 

Ignition residue: After drying, 25.0 % or less (1 g) 

Enzymatic activity test: It is tested by the starch saccharification power test method. 

(b)Standard of manufacturing method 

For manufacturing, the amylase producing strain of Aspergillus oryzae or Rhizopus 

delemar is cultured, after the cultivation, the culture is filtered, or extracted with water, and 

then filtered to remove bacterial cells, and then the filtrate is dried or the precipitate 

produced by adding a solvent in the filtrate is dried. 

(c) Standard of storage method 

It shall be stored in a lightproof capped container. 

(d) Standards of the label 

The pH value (to one place of decimals) showing maximum enzyme activity shall be 

described on the immediate container or the immediate wrapper of this product. 
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B. Preparation (Part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of Amylase (Part 1) 

are applied mutatis mutandis. 

(b)Standard of manufacturing method 

The Standard of manufacturing method of the raw material for manufacturing of Amylase 

(Part 1) are applied mutatis mutandis. 

(c) Standard of storage method 

The standard of storage method of the raw material for manufacturing of Amylase (Part 

1) is applied mutatis mutandis. 

(d) Standards of the label 

The Standards of the label of the raw material for manufacturing of Amylase (Part 1) is 

applied mutatis mutandis. 

C. Preparation (Part 2) 
(a) Compositional standards 

This product is pieces or powder of the mixture of the raw material for manufacturing of s 

Amylase (Part 1) and fillers. 

Enzymatic activity unit: This product contains 85~170 % of starch saccharification power 

units on the label by an enzymatic activity test. 

Enzymatic activity test: It is tested by the starch saccharification power test method. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of Amylase (Part 

1) is applied mutatis mutandis. 

(c) Standards of the label 

The Standards of the label of the raw material for manufacturing of Amylase (Part 1) is 

applied mutatis mutandis. 

 

Amylase (Part 2) 
A. Raw material for manufacturing 

(a) Compositional standards 

Enzymatic activity unit: This product contains 2,000 starch saccharification power units/g or 

more by an enzymatic activity test.  

Physical and chemical properties: 
i. This product is dark brown liquid with a specific odor. 

ii. pH: The pH of this product is 5.0~7.5. 

iii. This product has maximum enzyme activity at pH 5.0~7.0. 
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Purity test: 

i. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 2 of the heavy metals test method. A control solution is 

prepared using 5.0 mL of lead standard solution by the method. When the sample 

solution and the control solution are tested by the heavy metals test method, the color 

of the sample solution shall not be darker than that of the control solution (50 mg/kg or 

less) 

ii. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 3 of the arsenic test method. When the solution is tested by 

the arsenic test method using device A, the color of absorbing solution shall not be 

darker than the standard color (2 mg/kg or less). 

iii. Antibacterial activity: When 1 g (0.5~1.4 g) of this product is weighed and tested by 

the antibacterial activity test method, it shall not exhibit antibacterial activity. 

Ignition residue: After drying, 20.0 % or less (1 g) 

Enzymatic activity test: It is tested by the starch saccharification power test method. 

(b) Standard of manufacturing method 

For manufacturing: The amylase producing strain of Bacillus subtilis or Bacillus 

amyloliquefaciens is cultured, after the cultivation, the culture is filtered, or extracted with 

water, then filtered to remove bacterial cells, and then the filtrate is concentrated. 

(c) Standard of storage method 

It shall be stored in a capped container and in the freezer. 

(d) Standards of the label 

The Standards of the label of the raw material for manufacturing of Amylase (Part 1) is 

applied mutatis mutandis. 

B. Preparation (Part 1) 
(a) Compositional standards 

This product is pieces, powder, or particles in which the raw material for manufacturing 

of of s Amylase (Part 2) and fillers. 

Enzymatic activity unit: This product contains 85~170 % of starch saccharification power 

units on the label by an enzymatic activity test.  

Enzymatic activity test: It is tested by the starch saccharification power test method. 

(b) Standard of storage method 

It shall be stored in a capped container. 

(c) Standards of the label 

The Standards of the label of the raw material for manufacturing of Amylase (Part 1) is 

applied mutatis mutandis. 
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C. Preparation (Part 2 liquid) 
(a) Compositional standards 

This product is semiliquid, oil liquid, or water-soluble liquid of the mixture of the raw 

material for manufacturing of amylase (Part 2) and hydrated silicon dioxide, hydrated 

amorphous silicon oxide, silicic acid, calcium silicate, light anhydrous silicic acid, 

hydrogenated oils, higher saturated fatty acids, glycerin, fatty acids, salt, vegetable oil, 

animal fats, lactose, maltose, white sugar, glucose, silicic anhydride or anhydrous tricalcium 

silicates. 

Enzymatic activity unit: This product contains 85~170 % of starch saccharification power 

units on the label by an enzymatic activity test. 

Enzymatic activity test: It is tested by the starch saccharification power test method. 

(b) Standard of storage method 

The standards of storage method of amylase (Part 2) Preparation (Part 1) is applied 

mutatis mutandis. 

(c) Standards of the label 

The Standards of the label of the raw material for manufacturing of Amylase (Part 1) is 

applied mutatis mutandis. 

 

(130) Alkaline protease 

Alkaline protease (Part 1) 
A. Raw material for manufacturing 

(a) Compositional standards 

Enzymatic activity unit: This product contains 100,000 protein digestive capacity units/g or 

more by an enzymatic activity test. 

Physical and chemical properties: 

i. This product is white to pale brown powder with a slightly specific odor. 

ii. The solution or aqueous suspension (1→100) of this product is pH 5.5~8.5. 

iii. This product produces maximum enzyme activity at pH 7.0~9.0. 

Purity test: 

i. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 2 of the heavy metals test method. A control solution is 

prepared using 5.0 mL of lead standard solution by the method. When the sample 

solution and the control solution are tested by the heavy metals test method, the color 

of the sample solution shall not be darker than that of the control solution (50 mg/kg or 

less). 
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ii. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 3 of the arsenic test method. When the solution is tested by 

the arsenic test method using device A, the color of absorbing solution shall not be 

darker than the standard color (2 mg/kg or less). 

iii. Antibacterial activity: When 1 g (0.5~1.4 g) of this product is weighed and tested by 

the antibacterial activity test method, it shall not exhibit antibacterial activity. 

Loss on drying: 10.0 % or less (1 g, 105 °C, 3 hours) 

Ignition residue: After drying, 25.0 % or less (1 g) 

Enzymatic activity test: It is tested by method No. 1 in the protein digestive capacity test 

method. 

(b)Standard of manufacturing method 

For manufacturing, alkaline protease producing strain of Aspergillus melleus, Bacillus 

licheniformis, or Streptomyces caespitosus is cultured, after the cultivation, the culture is 

filtered, or extracted with water and filtered to remove bacterial cells, and then the filtrate is 

dried or the precipitate produced by adding a solvent in the filtrate is dried. 

(c) Standard of storage method 

It shall be stored in a lightproof capped container. 

(d) Standards of the label 

The pH value (to one place of decimals) showing maximum enzyme activity shall be 

described on the immediate container or the immediate wrapper of this product. 

B. Preparation (Part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of Alkaline protease 

(Part 1) are applied mutatis mutandis. 

(b)Standard of manufacturing method 

The Standard of manufacturing method of the raw material for manufacturing of Alkaline 

protease (Part 1) are applied mutatis mutandis. 

(c) Standard of storage method 

The standard of storage method of the raw material for manufacturing of Alkaline 

protease (Part 1) is applied mutatis mutandis. 

(d) Standards of the label 

The Standards of the label of the raw material for manufacturing of Alkaline protease 

(Part 1) is applied mutatis mutandis. 

C. Preparation (Part 2) 
(a) Compositional standards 
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This product is pieces, powder, or particles in which the raw material for manufacturing 

of Alkaline protease (Part 1) is mixed with calcium sulfate as appropriate, and sodium 

sulfate and fillers.  

Enzymatic activity unit: This product contains 85~170 % of protein digestive  power units 

on the label by an enzymatic activity test.  

Enzymatic activity test: It is tested by method No. 1 in the protein digestive capacity test 

method. 

 (b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of Alkaline 

protease (Part 1) is applied mutatis mutandis. 

(c) Standards of the label 

The Standards of the label of the raw material for manufacturing of Alkaline protease 

(Part 1) is applied mutatis mutandis. 

D. Preparation (Part 3 liquid) 
(a) Compositional standards 

This product is water-soluble liquid of a mixture of the raw material for manufacturing of 

Alkaline protease (Part 1) and glycerin. 

Enzymatic activity unit: This product contains 85~170 % of protein digestive power units 

on the label by an enzymatic activity test. 

Enzymatic activity test: It is tested by method No. 1 in the protein digestive capacity test 

method. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of Alkaline 

protease (Part 1) is applied mutatis mutandis. 

(c) Standards of the label 

The Standards of the label of the raw material for manufacturing of Alkaline protease 

(Part 1) is applied mutatis mutandis. 

 

Alkaline protease (Part 2) 
A. Raw material for manufacturing 

(a) Compositional standards 

Enzymatic activity unit: This product contains 80,000 protein digestive capacity units/g or 

more by an enzymatic activity test. 

Physical and chemical properties: 

i. This product is pale brown liquid with a slightly specific odor. 

ii. The solution or aqueous suspension (1→100) of this product is pH 5.5~8.5. 
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iii. This product produces maximum enzyme activity at pH 7.0~9.0. 

Purity test: 

i. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 2 of the heavy metals test method. A control solution is 

prepared using 5.0 mL of lead standard solution by the method. When the sample 

solution and the control solution are tested by the heavy metals test method, the color 

of the sample solution shall not be darker than that of the control solution (50 mg/kg or 

less). 

ii. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 3 of the arsenic test method. When the solution is tested by 

the arsenic test method using device A, the color of absorbing solution shall not be 

darker than the standard color (2 mg/kg or less). 

iii. Antibacterial activity: When 1 g (0.5~1.4 g) of this product is weighed and tested by 

the antibacterial activity test method, it shall not exhibit antibacterial activity.  

Ignition residue: After drying, 10.0% or less (1 g) 

Enzymatic activity test: It is tested by method No. 1 in the protein digestive capacity test 

method.  

(b)Standard of manufacturing method 

For manufacturing, alkaline protease producing strain of Bacillus subtilis is cultured, after 

the cultivation, the culture is filtered or extracted with water and filtered to remove bacterial 

cells, and then the filtrate is concentrated. 

(c) Standard of storage method 

It shall be stored in a lightproof capped container. 

(d) Standards of the label 

The pH value (to one place of decimals) showing maximum enzyme activity shall be 

described on the immediate container or the immediate wrapper of this product. 

B. Preparation (Part 1) 
(a) Compositional standards 

This product is pieces, powder, or particles in which the raw material for manufacturing 

of Alkaline protease (Part 2) is mixed with fillers.  

Enzymatic activity unit: This product contains 85~170 % of protein digestive power units 

on the label by an enzymatic activity test. 

Enzymatic activity test: It is tested by the protein digestive power test method. 

(b) Standard of storage method 

It shall be stored in a lightproof capped container. 

(c) Standards of the label 
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The Standards of the label of the raw material for manufacturing of Alkaline protease 

(Part 2) is applied mutatis mutandis. 

C. Preparation (Part 2 liquid) 
(a) Compositional standards 

This product is water-soluble liquid of a mixture of the raw material for manufacturing of 

Alkaline protease (Part 2) and propylene glycol. 

Enzymatic activity unit: This product contains 85~170 % of protein digestive power units 

on the label by an enzymatic activity test. 

Enzymatic activity test: It is tested by the protein digestive  power test method. 

(b) Standard of storage method 

It shall be stored in a capped container and under 25 degrees. 

 (c) Standards of the label 

The Standards of the label of the raw material for manufacturing of Alkaline protease 

(Part 2) is applied mutatis mutandis. 

 

Alkaline protease (Part 3) 
In preparation 

 

(131) Xylanase 

A. Raw material for manufacturing 
(a) Compositional standards 

Enzymatic activity unit: This product contains 4,000 xylan saccharification power units/g or 

more by an enzymatic activity test. 

Physical and chemical properties: 

i. This product is pale brown liquid with a slightly specific odor. 

ii. The solution or aqueous suspension (1→100) of this product is pH 4.0~7.0. 

iii. This product produces maximum enzyme activity at pH 5.0~6.0. 

Purity test: 

i. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 2 of the heavy metals test method. A control solution is 

prepared using 5.0 mL of lead standard solution by the method. When the sample 

solution and the control solution are tested by the heavy metals test method, the color 

of the sample solution shall not be darker than that of the control solution (50 mg/kg or 

less). 
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ii. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 3 of the arsenic test method. When the solution is tested by 

the arsenic test method using device A, the color of absorbing solution shall not be 

darker than the standard color (2 mg/kg or less). 

iii. Antibacterial activity: When 1 g (0.5~1.4 g) of this product is weighed and tested by 

the antibacterial activity test method, it shall not exhibit antibacterial activity. 

Ignition residue: After drying, 10.0 % or less (1 g) 

Enzymatic activity test: It is tested by the xylan saccharification power test method. 

(b)Standard of manufacturing method 

For manufacturing, Xylanase producing strain of Trichoderma longibrachiatum is 

cultured, after the cultivation, the culture is filtered or extracted with water and filtered to 

remove bacterial cells, and then the filtrate is concentrated. 

(c) Standard of storage method 

It shall be stored in a lightproof and airtight container. 

(d) Standards of the label 

The pH value (to one place of decimals) showing maximum enzyme activity shall be 

described on the immediate container or the immediate wrapper of this product. 

B. Preparation (Part 1) 
(a) Compositional standards 

This product is pieces, powder, or particles in which the raw material for manufacturing 

of Xylanase is mixed with fillers.  

Enzymatic activity unit: This product contains 85~170 % of xylan saccharification power 

units on the label by an enzymatic activity test.  

Enzymatic activity test: It is tested by the xylan saccharification power test method. 

(b) Standard of storage method 

It shall be stored in a lightproof capped container. 

 (c) Standards of the label 

The Standards of the label of the raw material for manufacturing of xylanase is applied 

mutatis mutandis. 

C. Preparation (Part 2 liquid) 
(a) Compositional standards 

This product is water-soluble liquid of a mixture of the raw material for manufacturing of 

xylanase and D-sorbitol. 

Enzymatic activity unit: This product contains 85~170 % of starch saccharification power 

units on the label by an enzymatic activity test. 

Enzymatic activity test: It is tested by the starch saccharification power test method. 
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(b) Standard of storage method 

It shall be stored in a capped container and 25 degrees or less. 

 (c) Standards of the label 

The Standards of the label of the raw material for manufacturing of xylanase is applied 

mutatis mutandis. 

 

(132) Xylanase/pectinase complexing enzyme 

A. Raw material for manufacturing 
(a) Compositional standards 

Enzymatic activity unit: This product contains 400 xylan saccharification power units or 

more and 12,000 pectin saccharification power units or more per 1 g by an enzymatic 

activity test. 

Physical and chemical properties: 

i. This product is pale yellow and pale brown pawder with a slightly specific odor. 

ii. The solution or aqueous suspension (1→100) of this product is pH 5.0~7.0. 

iii.This product has xylanase maximum enzyme activity at pH 3.0~5.0 and pectinase 

maximum enzyme activity at pH 3.5~4.0. 

Purity test:  

i. Heavy metal: 1.0 g (0.95~1.04 g) of this product is placed in a quartz or porcelain pot, 

loosely covered with a lid, and weakly heated to be carbonized. It is allowed to cool, 

added with 2 mL of nitric acid and 5 drops of sulfuric acid, heated carefully until white 

smoke emerges, and ignited at 500~600 °C to be ashed. It is allowed to cool, added 

with 2 mL of hydrochloric acid, and evaporated to dryness in a water bath, and the 

resides is moisturized with 3 drops of hydrochloric acid, added with 10 mL of boiling 

water, and heated for 2 minutes. Then, it is adjusted pH 5.0~6.0 with ammonia test 

solution, added with 2 mL of diluted acetic acid, if necessary filtered, and washed with 

10 mL of water. The filtrate and the washings are transferred to a Nessler tube and 

added with 50 mL of water. This is used as a sample solution. By the heavy metals test 

using a control solution prepared with 5.0 mL of lead standard solution by method No. 

2 of the heavy metals test method, the color of the sample solution shall not be darker 

than that of the control solution (50 mg/kg or less). 

ii. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 3 of the arsenic test method. When the solution is tested by 

the arsenic test method using device A, the color of absorbing solution shall not be 

darker than the standard color (2 mg/kg or less). 
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iii. Antibacterial activity: When 1 g (0.5~1.4 g) of this product is weighed and tested by 

the antibacterial activity test method, it shall not exhibit antibacterial activity.  

Loss on drying: 10 % or less (1 g, 105 °C, 3 hours) 

Ignition residue: 30 % or less (1 g) 

Enzymatic activity test: It is tested by the xylan saccharification power test method and the 

pectin saccharification power test method. 

(b)Standard of manufacturing method 

For manufacturing, xylanase-pectinase complexing enzyme producing strain of 

Aspergillus usamii mut. shiro-usamii is cultured, after the cultivation, the culture is 

extracted with water and filtered to remove bacterial cells, and then the precipitate produced 

by adding a solvent in the filtrate is dried. 

(c) Standard of storage method 

It shall be stored in a lightproof capped container. 

(d) Standards of the label 

The pH value (to one place of decimals) showing maximum enzyme activity shall be 

described on the immediate container or the immediate wrapper of this product. 

B. Preparation 
(a) Compositional standards 

This product is powder of the mixture of the raw material for manufacturing of 

Xylanase/pectinase complexing enzyme and fillers. 

Enzymatic activity unit: This product contains 85~200 % of xylan saccharification power 

units and pectin saccharification power units on the label by an enzymatic activity test. 

Enzymatic activity test: It is tested by the Xylane saccharification power test method and 

pectin saccharification power test method. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of 

Xylanase/pectinase complexing enzyme is applied mutatis mutandis. 

 (c) Standards of the label 

The Standards of the label of the raw material for manufacturing of Xylanase/pectinase 

complexing enzyme is applied mutatis mutandis. 

 

(133) β-glucanase 

A. Raw material for manufacturing 
(a) Compositional standards 
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Enzymatic activity unit: This product contains 4,000 beta-glucan saccharification power 

units or more/g by an enzymatic activity test. 

Physical and chemical properties: 

i. This product is pale brown liquid with a slightly specific odor. 

ii. The solution or aqueous suspension (1→100) of this product is pH 3.5~6.0. 

iii. This product has maximum enzyme activity at pH 3.5~5.0. 

Purity test: 

i. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 2 of the heavy metals test method. A control solution is 

prepared using 5.0 mL of lead standard solution by the method. When the sample 

solution and the control solution are tested by the heavy metals test method, the color 

of the sample solution shall not be darker than that of the control solution (50 mg/kg or 

less). 

ii. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 3 of the arsenic test method. When the solution is tested by 

the arsenic test method using device A, the color of absorbing solution shall not be 

darker than the standard color (2 mg/kg or less). 

iii. Antibacterial activity: When 1 g (0.5~1.4 g) of this product is weighed and tested by 

the antibacterial activity test method, it shall not exhibit antibacterial activity.  

Ignition residue: 10.0 % or less (1 g) 

Enzymatic activity test: It is tested by the beta-glucan saccharification power test method. 

(b)Standard of manufacturing method 

For manufacturing, β-glucanase producing strain of Trichoderma longibrachiatum is 

cultured, after the cultivation, the culture is filtered or extracted with water and filtered to 

remove bacterial cells, and then the filtrate is concentrated. 

(c) Standard of storage method 

It shall be stored in a lightproof capped container. 

(d) Standards of the label 

The pH value (to one place of decimals) showing maximum enzyme activity shall be 

described on the immediate container or the immediate wrapper of this product. 

B. Preparation (Part 1) 
(a) Compositional standards 

This product is pieces, powder, or particles in which  the raw material for manufacturing 

of β-glucanase complexing enzyme and fillers. 
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Enzymatic activity unit: This product contains 85~170 % of β-glucanase saccharification 

power units and pectin saccharification power units on the label by an enzymatic activity 

test. 

Enzymatic activity test: It is tested by the β-glucanase  saccharification power test method. 

(b) Standard of storage method 

It shall be stored in a lightproof capped container. 

 (c) Standards of the label 

The Standards of the label of the raw material for manufacturing of β-glucanase 

complexing enzyme is applied mutatis mutandis. 

C. Preparation (Part 2 liquid) 
(a) Compositional standards 

This product is water-soluble liquid of a mixture of the raw material for manufacturing of 

β-glucanase and water. 

Enzymatic activity unit: This product contains 85~170 % of β-glucanase  saccharification 

power units on the label by an enzymatic activity test.  

Enzymatic activity test: It is tested by the β-glucanase saccharification power test method. 

(b) Standard of storage method 

It shall be stored in a lightproof capped container. 

 (c) Standards of the label 

The Standards of the label of the raw material for manufacturing of β-glucanase is applied 

mutatis mutandis. 

 

(134) Acid protease 

A. Raw material for manufacturing 
(a) Compositional standards 

Enzymatic activity unit: This product contains 60,000 protein digestive capacity units/g or 

more by an enzymatic activity test. 

Physical and chemical properties: 

i. This product is pale white to brown powder with a slightly specific odor. 

ii. The solution or aqueous suspension (1→100) of this product is pH 3.5~7.0. 

iii. This product has maximum enzyme activity at pH 2.0~4.0. 

Purity test: 

i. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 2 of the heavy metals test method. A control solution is 

prepared using 5.0 mL of lead standard solution by the method. When the sample 
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solution and the control solution are tested by the heavy metals test method, the color 

of the sample solution shall not be darker than that of the control solution (50 mg/kg or 

less). 

ii. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 3 of the arsenic test method. When the solution is tested by 

the arsenic test method using device A, the color of absorbing solution shall not be 

darker than the standard color (2 mg/kg or less). 

iii. Antibacterial activity: When 1 g (0.5~1.4 g) of this product is weighed and tested by 

the antibacterial activity test method, it shall not exhibit antibacterial activity.  

 Loss on drying: 15.0 % or less (1 g, 105 °C, 3 hours) 

Ignition residue: After drying, 25.0 % or less (1 g) 

Enzymatic activity test: It is tested by method No. 2 of the protein digestive power test 

method. 

(b)Standard of manufacturing method 

For manufacturing, acid protease producing strain of Aspergillus niger, Aspergillus saito, 

Rhizopus delemar, or Rhizopus niveus is cultured, after the cultivation, the culture is filtered 

or extracted with water and filtered to remove bacterial cells, and then the filtrate is dried or 

the precipitate produced by adding a solvent in the filtrate is dried. 

(c) Standard of storage method 

It shall be stored in a lightproof capped container. 

(d) Standards of the label 

The pH value (to one place of decimals) showing maximum enzyme activity shall be 

described on the immediate container or the immediate wrapper of this product. 

B. Preparation (Part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of Acid protease are 

applied mutatis mutandis. 

(b)Standard of manufacturing method 

The Standard of manufacturing method of the raw material for manufacturing of Acid 

protease are applied mutatis mutandis. 

(c) Standard of storage method 

The standard of storage method of the raw material for manufacturing of Acid protease is 

applied mutatis mutandis. 

(d) Standards of the label 

The Standards of the label of the raw material for manufacturing of Acid protease is 

applied mutatis mutandis. 
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C. Preparation (Part 2) 
(a) Compositional standards 

This product is pieces or powder in which  the raw material for manufacturing of Acid 

protease complexing enzyme and fillers. 

Enzymatic activity unit: This product contains 85~170 % of protein digestive power units 

and pectin saccharification power units on the label by an enzymatic activity test. 

Enzymatic activity test: It is tested by method No. 2 of the protein digestive power test 

method. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of Acid protease is 

applied mutatis mutandis. 

(c) Standards of the label 

The Standards of the label of the raw material for manufacturing of Acid protease is 

applied mutatis mutandis. 

 

(135) Cellulase 

Cellulase(Part 1) 
A. Raw material for manufacturing 

(a) Compositional standards 

Enzymatic activity unit: This product contains 1,500 fiber disruption capacity units/g or 

more by an enzymatic activity test. 

Physical and chemical properties: 

i. This product is pale yellow to brown powder with a slightly specific odor. 

ii. The solution or aqueous suspension (1→100) of this product is pH 4.0~7.5. 

iii. This product produces maximum enzyme activity at pH 4.0~5.0. 

Purity test: 

i. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 2 of the heavy metals test method. A control solution is 

prepared using 5.0 mL of lead standard solution by the method. When the sample 

solution and the control solution are tested by the heavy metals test method, the color 

of the sample solution shall not be darker than that of the control solution (50 mg/kg or 

less). 

ii. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 3 of the arsenic test method. When the solution is tested by 



Provisional Translation from Japanese Original 
 

430 
 

the arsenic test method using device A, the color of absorbing solution shall not be 

darker than the standard color (2 mg/kg or less). 

iii. Antibacterial activity: When 1 g (0.5~1.4 g) of this product is weighed and tested by 

the antibacterial activity test method, it shall not exhibit antibacterial activity. 

Loss on drying: 10.0 % or less (1 g, 105 °C, 3 hours) 

Ignition residue: After drying, 25.0 % or less (1 g) 

Enzymatic activity test: It is tested by the fiber disruption capacity test method. 

(b)Standard of manufacturing method 

For manufacturing, cellulase producing strain of Trichoderma reesei, or Trichoderma 

viride is cultured, after the cultivation, the culture is filtered or extracted with water and 

filtered to remove bacterial cells, and then the filtrate is dried or the precipitate produced by 

adding a solvent in the filtrate is dried. 

(c) Standard of storage method 

It shall be stored in a lightproof capped container. 

(d) Standards of the label 

The pH value (to one place of decimals) showing maximum enzyme activity shall be 

described on the immediate container or the immediate wrapper of this product. 

B. Preparation (Part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of Cellulase (Part 1) 

are applied mutatis mutandis. 

(b)Standard of manufacturing method 

The Standard of manufacturing method of the raw material for manufacturing of 

Cellulase (Part 1) are applied mutatis mutandis. 

(c) Standard of storage method 

The standard of storage method of the raw material for manufacturing of Cellulase (Part 

1) is applied mutatis mutandis. 

(d) Standards of the label 

The Standards of the label of the raw material for manufacturing of Cellulase (Part 1) is 

applied mutatis mutandis. 

C. Preparation (Part 2) 
(a) Compositional standards 

This product is pieces, powder, or particles in which the raw material for manufacturing 

of Cellulase (Part 1)  is mixed with fillers. 

Enzymatic activity unit: This product contains 85~170 % of fiber disruption power units  

on the label by an enzymatic activity test. 
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Enzymatic activity test: It is tested by the fiber disruption capacity test method. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of Cellulase (Part 

1) is applied mutatis mutandis. 

(c) Standards of the label 

The Standards of the label of the raw material for manufacturing of Cellulase (Part 1) is 

applied mutatis mutandis. 
 

Cellulase (Part 2) 
A. Raw material for manufacturing 

(a) Compositional standards 

Enzymatic activity unit: This product contains 250 fiber saccharification power units/g or 

more by an enzymatic activity test. 

Physical and chemical properties: 

i. This product is pale yellow to brown powder with a slightly specific odor. 

ii. The solution or aqueous suspension (1→100) of this product is pH 4.0~7.5. 

iii. This product produces maximum enzyme activity at pH 4.0~5.5. 

Purity test: 

i. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 2 of the heavy metals test method. A control solution is 

prepared using 5.0 mL of lead standard solution by the method. When the sample 

solution and the control solution are tested by the heavy metals test method, the color 

of the sample solution shall not be darker than that of the control solution (50 mg/kg or 

less). 

ii. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 3 of the arsenic test method. When the solution is tested by 

the arsenic test method using device A, the color of absorbing solution shall not be 

darker than the standard color (2 mg/kg or less). 

iii. Antibacterial activity: When 1 g (0.5~1.4 g) of this product is weighed and tested by 

the antibacterial activity test method, it shall not exhibit antibacterial activity.  

Loss on drying: 10.0 % or less (1 g, 105 °C, 3 hours) 

Ignition residue: After drying, 25.0 % or less (1 g) 

Enzymatic activity test: It is tested by the fiber saccharification power test method. 

(b)Standard of manufacturing method 

For manufacturing, Cellulase producing strain of Acremonium cellulolyticus, Aspergillus 

aculeatus, Humicola insolens, or Trichoderma viride is cultured, after the cultivation, the 
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culture is filtered or extracted with water and filtered to remove bacterial cells, and then the 

filtrate is dried or the precipitate produced by adding a solvent in the filtrate is dried. 

(c) Standard of storage method 

It shall be stored in a lightproof capped container. 

(d) Standards of the label 

The pH value (to one place of decimals) showing maximum enzyme activity shall be 

described on the immediate container or the immediate wrapper of this product. 

B. Preparation (Part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of Cellulase (Part 2) 

are applied mutatis mutandis. 

(b)Standard of manufacturing method 

The Standard of manufacturing method of the raw material for manufacturing of 

Cellulase (Part 2) are applied mutatis mutandis. 

(c) Standard of storage method 

The standard of storage method of the raw material for manufacturing of Cellulase (Part 

2) is applied mutatis mutandis. 

(d) Standards of the label 

The Standards of the label of the raw material for manufacturing of Cellulase (Part 2) is 

applied mutatis mutandis. 

C. Preparation (Part 2) 
(a) Compositional standards 

This is pieces, powder or particles of the granulated mixture with the raw material for 

manufacturing Cellulase (Part 2) and as appropriate polyvinyl alcohol solution, or of the 

mixture added with sodium sulfate and fillers. 

Enzymatic activity unit: This product contains 85~170 % fiber saccharification power  

capacity units/g or more by an enzymatic activity test. 

Enzymatic activity test: It is tested by the fiber saccharification power test method. 

(b)Standard of manufacturing method 

The Standard of manufacturing method of the raw material for manufacturing of 

Cellulase (Part 2) are applied mutatis mutandis. 

(c) Standard of storage method 

The standard of storage method of the raw material for manufacturing of Cellulase (Part 

2) is applied mutatis mutandis. 

D. Preparation (Part 3 liquid) 
(a) Compositional standards 
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This product is water-soluble liquid of the mixture of the raw material for manufacturing 

of Cellulase (Part 2) and, as appropriate sorbitol, glycerin, salt, glucose, lactose, maltose, 

and white sugar. 

Enzymatic activity unit: This product contains 85~170 % fiber saccharification power  

capacity units/g or more by an enzymatic activity test. 

Enzymatic activity test: It is tested by the fiber saccharification power test method. 

(b)Standard of manufacturing method 

The Standard of manufacturing method of the raw material for manufacturing of 

Cellulase (Part 2) are applied mutatis mutandis. 

(c) Standard of storage method 

The standard of storage method of the raw material for manufacturing of Cellulase 

(Part2) is applied mutatis mutandis. 

 

(136) Cellulase/protease/pectinase complexing enzyme 

A. Raw material for manufacturing 
(a) Compositional standards 

Enzymatic activity unit: This product contains 800 fiber disruption capacity units or 

more, 300 protein digestive capacity units or more and 200 pectin liquefaction capacity 

units or more per 1 g by an enzymatic activity test. 

Physical and chemical properties: 

i. This product is pale brown to yellow brown powder with a slightly specific odor. 

ii. The solution or aqueous suspension (1→100) of this product is pH 4.0~7.0. 

iii. This product has cellulose, protease and pectinase maximum enzyme activities at pH 

3.5~5.0, pH 3.0~4.0 and pH 4.5~5.5, respectively. 

Purity test: 

i. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 2 of the heavy metals test method. A control solution is 

prepared using 5.0 mL of lead standard solution by the method. When the sample 

solution and the control solution are tested by the heavy metals test method, the color 

of the sample solution shall not be darker than that of the control solution (50 mg/kg or 

less). 

ii. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 3 of the arsenic test method. When the solution is tested by 

the arsenic test method using device A, the color of absorbing solution shall not be 

darker than the standard color (2 mg/kg or less). 
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iii. Antibacterial activity: When 1 g (0.5~1.4 g) of this product is weighed and tested by 

the antibacterial activity test method, it shall not exhibit antibacterial activity.  

Loss on drying: 10.0 % or less (1 g, 105 °C, 3 hours) 

Ignition residue: After drying, 25.0 % or less (1 g) 

Enzymatic activity test: It is tested by the fiber disruption capacity test method, method No. 

2 of the protein digestive capacity test method and the pectin liquefaction capacity test 

method. 

(b)Standard of manufacturing method 

For manufacturing, cellulase/protease/pectinase complexing enzyme producing strain of 

Irpex lacteus is cultured, after the cultivation, the culture is filtered or extracted with water 

and filtered to remove bacterial cells, and then the filtrate is dried or the precipitate 

produced by adding a solvent in the filtrate is dried. 

(c) Standard of storage method 

It shall be stored in a lightproof capped container. 

(d) Standards of the label 

The pH value (to one place of decimals) showing maximum enzyme activity of each 

cellulose, cellulose, and pectinase shall be described on the immediate container or the 

immediate wrapper of this product. 

B. Preparation (Part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of 

Cellulase/protease/pectinase complexing enzyme are applied mutatis mutandis. 

(b)Standard of manufacturing method 

The Standard of manufacturing method of the raw material for manufacturing of 

Cellulase/protease/pectinase complexing enzyme are applied mutatis mutandis. 

(c) Standard of storage method 

The standard of storage method of the raw material for manufacturing of 

Cellulase/protease/pectinase complexing enzyme is applied mutatis mutandis. 

(d) Standards of the label 

The Standards of the label of the raw material for manufacturing of 

Cellulase/protease/pectinase complexing enzyme is applied mutatis mutandis. 

C. Preparation (Part 2) 
(a) Compositional standards 

This is pieces, powder or particles of the mixture with the raw material for manufacturing 

Cellulase/protease/pectinase complexing enzyme  and fillers. 



Provisional Translation from Japanese Original 
 

435 
 

Enzymatic activity unit: This product contains 85~200 % of fiber disruption  power units, 

protein digestive power units and pectin liquefaction power units on the label by an 

enzymatic activity test. 

Enzymatic activity test: It is tested by the fiber disruption capacity test method, method No. 

2 of the protein digestive capacity test method and the pectin liquefaction capacity test 

method. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of 

Cellulase/protease/pectinase complexing enzyme is applied mutatis mutandis. 

(c) Standards of the label 

The Standards of the label of the raw material for manufacturing of 

Cellulase/protease/pectinase complexing enzyme is applied mutatis mutandis. 

 

(137) Neutral protease 

A. Raw material for manufacturing 
(a) Compositional standards 

Enzymatic activity unit: This product contains 60,000 protein digestive capacity units/g 

or more by an enzymatic activity test. 

Physical and chemical properties: 

i. This product is pale brown to brown powder with a slightly specific odor. 

ii. The solution or aqueous suspension (1→100) of this product is pH 5.5~7.5. 

iii. This product produces maximum enzyme activity at pH 6.0~7.0. 

Purity test: 

i. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 2 of the heavy metals test method. A control solution is 

prepared using 5.0 mL of lead standard solution by the method. When the sample 

solution and the control solution are tested by the heavy metals test method, the color 

of the sample solution shall not be darker than that of the control solution (50 mg/kg or 

less). 

ii. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 3 of the arsenic test method. When the solution is tested by 

the arsenic test method using device A, the color of absorbing solution shall not be 

darker than the standard color (2 mg/kg or less). 

iii. Antibacterial activity: When 1 g (0.5~1.4 g) of this product is weighed and tested by 

the antibacterial activity test method, it shall not exhibit antibacterial activity. 
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Loss on drying: 10.0 % or less (1 g, 105 °C, 3 hours) 

Ignition residue: After drying, 25.0 % or less (1 g) 

Enzymatic activity test: It is tested by method No. 3 of the protein digestive capacity test 

method. 

(b)Standard of manufacturing method 

For manufacturing, Neutral protease enzyme producing strain of Aspergillus oryzac is 

cultured, after the cultivation, the culture is filtered or extracted with water and filtered to 

remove bacterial cells, and then the filtrate is dried or the precipitate produced by adding a 

solvent in the filtrate is dried. 

(c) Standard of storage method 

It shall be stored in a lightproof capped container. 

(d) Standards of the label 

The pH value (to one place of decimals) showing maximum enzyme activity shall be 

described on the immediate container or the immediate wrapper of this product. 

B. Preparation (Part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of Neutral protease 

are applied mutatis mutandis. 

(b)Standard of manufacturing method 

The Standard of manufacturing method of the raw material for manufacturing of Neutral 

protease are applied mutatis mutandis. 

(c) Standard of storage method 

The standard of storage method of the raw material for manufacturing of Neutral protease 

is applied mutatis mutandis. 

(d) Standards of the label 

The Standards of the label of the raw material for manufacturing of Neutral protease is 

applied mutatis mutandis. 

C. Preparation (Part 2) 
(a) Compositional standards 

This product is pieces, powder, or particles in which the raw material for manufacturing 

of Neutral Protease  is mixed with fillers. 

Enzymatic activity unit: This product contains 85~170 % of protein digestive power units 

on the label by an enzymatic activity test. 

Enzymatic activity test: It is tested by method No. 3 of the protein digestive power test 

method. 

 (b) Standard of storage method 
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The standard of storage method of the raw material for manufacturing of Neutral protease 

is applied mutatis mutandis. 

(c) Standards of the label 

The Standards of the label of the raw material for manufacturing of Neutral protease is 

applied mutatis mutandis. 

 

(138) Phytase 

Phytase (Part 1) 
A. Raw material for manufacturing 

(a) Compositional standards 

Enzymatic activity unit: This product contains 1,500 phytic acid degradation capacity 

units/g or more by an enzymatic activity test. 

Physical and chemical properties: 

i. This product is white to pale brown powder with a slightly specific odor. 

ii. The solution or aqueous suspension (1→100) of this product is pH 4.5~7.5. 

iii. This product produces maximum enzyme activity at pH 5.0~6.0. 

Purity test: 

i. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 2 of the heavy metals test method. A control solution is 

prepared using 5.0 mL of lead standard solution by the method. When the sample 

solution and the control solution are tested by the heavy metals test method, the color 

of the sample solution shall not be darker than that of the control solution (50 mg/kg or 

less). 

 ii. Arsenic: 1.0 g (0.95~1.04 g) of this product is placed in a dissolution flask, added 

with 10 mL of nitric acid and 5 mL of sulfuric acid, and gently heated. When the 

solution remains brown, it is allowed to cool, added with an additional 1~2 mL of 

nitric acid and heated. The procedure is repeated until the solution becomes colorless 

to slightly yellow. After cooling, it is added with 0.5 mL of perchloric acid and heated 

until white smoke emerges. After cooling, it is added with 15 mL of saturated 

ammonium oxalate and again heated until white smoke emerges. It is allowed to cool 

and added with water to make approximately 10 mL. This is used as a sample solution. 

When the sample solution is tested on arsenic by the method using device A, the color 

of absorbing solution shall not be darker than the standard color (2 mg/kg or less). 

iii. Antibacterial activity: When 1 g (0.5~1.4 g) of this product is weighed and tested by 

the antibacterial activity test method, it shall not exhibit antibacterial activity.  
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Loss on drying: 12.0 % or less (1 g, 105 °C, 3 hours) 

Ignition residue: After drying, 25.0 % or less (0.5 g) 

Enzymatic activity test: It is tested by method No. 1 of the phytic acid degradation capacity 

test method. 

(b) Standard of manufacturing method 

For manufacturing, Neutral protease enzyme producing strain of Aspergillus niger is 

cultured, after the cultivation, the culture is filtered or extracted with water and filtered to 

remove bacterial cells, and then the filtrate is dried or the precipitate produced by adding a 

solvent in the filtrate is dried. 

(c) Standard of storage method 

It shall be stored in a lightproof capped container. 

(d) Standards of the label 

The pH value (to one place of decimals) showing maximum enzyme activity shall be 

described on the immediate container or the immediate wrapper of this product. 

B. Preparation (Part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of Phytase (Part 1) are 

applied mutatis mutandis. 

(b) Standard of manufacturing method 

The Standard of manufacturing method of the raw material for manufacturing of Phytase 

(Part 1) are applied mutatis mutandis. 

(c) Standard of storage method 

The standard of storage method of the raw material for manufacturing of Phytase (Part 1) 

is applied mutatis mutandis. 

(d) Standards of the label 

The Standards of the label of the raw material for manufacturing of Phytase (Part 1) is 

applied mutatis mutandis. 

C. Preparation (Part 2) 
(a) Compositional standards 

This is pieces, powder or particles of the mixture with the raw material for manufacturing 

Phytase (Part 1) and fillers. 

Enzymatic activity unit: This product contains 85~170 % of phytic acid degradation power 

units on the label by an enzymatic activity test. 

Enzymatic activity test: It is tested by method No. 1 of the phytic acid degradation capacity 

test method. 

 (b) Standard of storage method 



Provisional Translation from Japanese Original 
 

439 
 

The standard of storage method of the raw material for manufacturing of Phytase (Part 1) 

is applied mutatis mutandis. 

(c) Standards of the label 

The Standards of the label of the raw material for manufacturing of Phytase (Part 1) is 

applied mutatis mutandis. 

 

Phytase ((1) of Part 2) 
A. Raw material for manufacturing 

(a) Compositional standards 

Enzymatic activity unit: This product contains 5,000 phytic acid degradation capacity 

units/g or more by an enzymatic activity test. 

Physical and chemical properties: 

i. This product is pale brown liquid with a slightly specific odor. 

ii. The solution (1→100) of this product is pH 3.5~6.5. 

iii. This product produces maximum enzyme activity at pH 4.0~6.0. 

Purity test: The purity test of the raw material for manufacturing of Phytase (Part 1) are 

applied mutatis mutandis. 

Ignition residue: 5.0 % or less (0.5 g) 

Enzymatic activity test: It is tested by method No. 2 of the phytic acid degradation capacity 

test method. 

Preparation of sample solution: Polysorbate 20 0.1 g (0.05~0.14 g) is dissolved with 0.25 

mol/L acetic acid/hydrochloric acid buffer, and is further added with the same buffer to 

make 1 liter. This is used as a diluent. The amount required for testing of the sample is 

weighed to three significant digits and the value is recorded. It is added with the diluent 

to make its concentration 50 phytic acid degradation capacity units/mL, vigorously stirred 

to be dissolved. This is used as a sample stock solution. Adequate volume of this stock 

solution is measured using a volumetric pipette, added with the diluent to make its 

concentration 0.5 phytic acid degradation capacity units/mL to prepare a sample solution. 

(b) Standard of manufacturing method 

For manufacturing, the phytase producing recombinant, whose host is the strain 

belonging to Aspergillus oryzae, is cultured, after the cultivation, the culture is filtered or 

extracted with water and filtered to remove bacterial cells and then the filtrate is 

concentrated. 

(c) Standard of storage method 

It shall be stored in a lightproof capped container. 

(d) Standards of the label 
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The pH value (to one place of decimals) showing maximum enzyme activity shall be 

described on the immediate container or the immediate wrapper of this product. 

B. Preparation (Part 1 liquid) 
(a) Compositional standards 

This product is water-soluble liquid of a mixture of the raw material for manufacturing of 

phytase ((1) of part 2), as appropriate sorbitol, and glycerin. 

Enzymatic activity unit: This product contains 85~170 % of phytic acid degradation power 

units on the label by an enzymatic activity test. 

Enzymatic activity test: It is tested by method No. 2 of the phytic acid digestive power test 

method. 

Preparation of sample solution: The preparation of sample solution of the raw material for 

manufacturing of phytase ((1) of part 2) is applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of Phytase ((1) of 

part 2) is applied mutatis mutandis. 

(c) Standards of the label 

The Standards of the label of the raw material for manufacturing of Phytase ((1) of Part 2) 

is applied mutatis mutandis. 

C. Preparation (Part 2) 
 (a) Compositional standards 

This product is pieces or particles of a mixture of the raw material for manufacturing of 

phytase ((1) of part 2), as appropriate sodium sulfate, and fillers. 

Enzymatic activity unit: This product contains 85~170 % of phytic acid degradation power 

units on the label by an enzymatic activity test. 

Enzymatic activity test: It is tested by method No. 2 of the phytic acid digestive power test 

method. 

Preparation of sample solution: 5 g (4.5~5.4 g) of polysorbate 20 and 0.6 g (0.55~0.64 g) of 

bovine serum albumin is dissolved with 0.25 mol/L acetic acid/hydrochloric acid buffer, 

and is further added with the same buffer to make 1 liter. This is used as an extract. For 

the diluent, the raw material for manufacturing of phytase ((1) of part 2) is applied 

mutatis mutandis. The amount required for testing of the sample is weighed to three 

significant digits and the value is recorded. It is added with the extract to make its 

concentration of 50 phytic acid degradation capacity units/mL, and sonicated for 20 

minutes using a triangular rotor while vigorously stirring, is further vigorously stirred for 

20 minutes to be dissolved, and then centrifuged for 3 minutes at 14,000 rpm. The 

supernatant is used as a sample stock solution. The adequate volume of the stock solution 
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is measured using a volumetric pipette, and added with the diluent to make its 

concentration of 0.25 phytic acid degradation capacity units/mL. This is used as a sample 

solution.  

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of Phytase ((1) of 

part 2) is applied mutatis mutandis. 

(c) Standards of the label 

The Standards of the label of the raw material for manufacturing of Phytase ((1) of Part 2) 

is applied mutatis mutandis. 

 

Phytase ((2) of Part 2) 
A. Raw material for manufacturing 

  (a) Compositional standards 

Enzymatic activity unit: This product contains 5,000 phytic acid degradation capacity 

units/g or more by an enzymatic activity test. 

Physical and chemical properties: 

i. This product is pale yellow brown liquid with a slightly specific odor. 

ii. The solution (1→100) of this product is pH 3.5~6.5. 

iii. This product produces maximum enzyme activity at pH 5.0~6.0. 

Purity test: The purity test of the raw material for manufacturing of Phytase (Part 1) are 

applied mutatis mutandis. 

Ignition residue: 5.0 % or less (0.5 g) 

Enzymatic activity test: It is tested by method No. 1 of the phytic acid degradation capacity 

test method. However, the words in the Procedures “0.005 mol/L acetic acid/sodium 

acetate buffer adjusted to pH showing maximum enzyme activity of the sample” shall be 

replaced by the words “buffer containing 0.1 g of polysorbate 20 per 1 liter of 0.005 

mol/L acetic acid/sodium acetate adjusted to pH showing maximum enzyme activity of 

the sample”. 

(b) Standard of manufacturing method 

For manufacturing, the phytase producing recombinant, whose host is the strain 

belonging to Aspergillus niger, is cultured, and after the cultivation bacterial cells are 

disinfected and filtered, or extracted with water and filtered to be removed, and then the 

filtrate is concentrated. 

(c) Standard of storage method 

It shall be stored in a lightproof capped container. 

(d) Standards of the label 
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The pH value (to one place of decimals) showing maximum enzyme activity shall be 

described on the immediate container or the immediate wrapper of this product. 

B. Preparation (Part 1 liquid) 
(a) Compositional standards 

This product is water-soluble liquid of a mixture of the raw material for manufacturing of 

phytase ((2) of part 2), as appropriate sorbitol. 

Enzymatic activity unit: This product contains 85~170 % of phytic acid degradation power 

units on the label by an enzymatic activity test. 

Enzymatic activity test: It is tested by method No. 1 of the phytic acid degradation capacity 

test method. However, the words in the Procedures “0.005 mol/L acetic acid/sodium 

acetate buffer adjusted to pH showing maximum enzyme activity of the sample” shall be 

replaced by the words “buffer containing 0.1 g of polysorbate 20 per 1 liter of 0.005 

mol/L acetic acid/sodium acetate adjusted to pH showing maximum enzyme activity of 

the sample”. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of Phytase ((2) of 

part 2) is applied mutatis mutandis. 

(c) Standards of the label 

The pH value (to one place of decimals) showing maximum enzyme activity and the 

following words shall be described on the immediate container or the immediate wrapper of 

this product. 

Valid period: 6 months from the day manufacture 

C. Preparation (Part 2) 
(a) Compositional standards 

This product is pieces or particles of a granulated mixture of the raw material for 

manufacturing of phytase ((2) of part 2) and corn starch and magnesium sulfate.  

Enzymatic activity unit: This product contains 85~170 % of phytic acid degradation power 

units on the label by an enzymatic activity test. 

Enzymatic activity test: It is tested by method No. 1 of the phytic acid degradation capacity 

test method. However, the words in the Procedures “0.005 mol/L acetic acid/sodium 

acetate buffer adjusted to pH showing maximum enzyme activity of the sample” shall be 

replaced by the words “buffer containing 0.1 g of polysorbate 20 per 1 liter of 0.005 

mol/L acetic acid/sodium acetate adjusted to pH showing maximum enzyme activity of 

the sample”. 

(b) Standard of storage method 
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The standard of storage method of the raw material for manufacturing of Phytase ((2) of 

part 2) is applied mutatis mutandis. 

(c) Standards of the label 

The pH value (to one place of decimals) showing maximum enzyme activity and the 

following words shall be described on the immediate container or the immediate wrapper of 

this product. 

Valid period: 9 months from the day manufacture 

 
Phytase ((3) of Part 2) 

In preparation 

 

(139) Lactase 

A. Raw material for manufacturing 
(a) Compositional standards 

Enzymatic activity unit: This product contains 25,000 lactase units/g or more by an 

enzymatic activity test. 

Physical and chemical properties:  

i. This product is pale yellow to brown powder with a slightly specific odor. 

ii. The solution or aqueous suspension (1→100) of this product is pH 5.5~7.5. 

iii. This product produces maximum enzyme activity at pH 4.0~5.5. 

Purity test: 

i. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 2 of the heavy metals test method. A control solution is 

prepared using 5.0 mL of lead standard solution by the method. When the sample 

solution and the control solution are tested by the heavy metals test method, the color 

of the sample solution shall not be darker than that of the control solution (50 mg/kg or 

less). 

ii. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 3 of the arsenic test method. When the solution is tested by 

the arsenic test method using device A, the color of absorbing solution shall not be 

darker than the standard color (2 mg/kg or less). 

iii. Antibacterial activity: When 1 g (0.5~1.4 g) of this product is weighed and tested by 

the antibacterial activity test method, it shall not exhibit antibacterial activity.  

Loss on drying: 10.0 % or less (1 g, 105 °C, 3 hours) 

Ignition residue: After drying, 30.0 % or less (1 g) 
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Enzymatic activity test: It is tested by the lactase test method. 

(b)Standard of manufacturing method 

For manufacturing, Lactase enzyme producing strain of Aspergillus oryzac is cultured, 

after the cultivation, the culture is filtered or extracted with water and filtered to remove 

bacterial cells, and then the filtrate is dried or the precipitate produced by adding a solvent 

in the filtrate is dried. 

(c) Standard of storage method 

It shall be stored in a lightproof capped container. 

(d) Standards of the label 

The pH value (to one place of decimals) showing maximum enzyme activity shall be 

described on the immediate container or the immediate wrapper of this product  

B. Preparation (Part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of Lactase are applied 

mutatis mutandis. 

(b)Standard of manufacturing method 

The Standard of manufacturing method of the raw material for manufacturing of Lactase 

are applied mutatis mutandis. 

(c) Standard of storage method 

The standard of storage method of the raw material for manufacturing of Lactase is 

applied mutatis mutandis. 

(d) Standards of the label 

The Standards of the label of the raw material for manufacturing of Lactase is applied 

mutatis mutandis. 

C. Preparation (Part 2) 
(a) Compositional standards 

This product is pieces, powder, or particles in which the raw material for manufacturing 

of Lactase is mixed with fillers. 

Enzymatic activity unit: This product contains 85~170 % of Lactase units on the label by an 

enzymatic activity test. 

Enzymatic activity test: It is tested by Lactase test method. 

 (b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of Lactase is 

applied mutatis mutandis. 

(c) Standards of the label 
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The Standards of the label of the raw material for manufacturing of Lactase is applied 

mutatis mutandis. 

 

(140) Lipase 

A. Raw material for manufacturing 
(a) Compositional standards 

Enzymatic activity unit: This product contains 5,000 lipid digestive capacity units/g or 

more by an enzymatic activity test. 

Physical and chemical properties: 

i. This product is pale yellow to pale brown powder with a slightly specific odor. 

ii. The solution or aqueous suspension (1→100) of this product is pH 5.0~6.5. 

iii. This product produces maximum enzyme activity at pH 6.0~7.5. 

Purity test: 

i. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 2 of the heavy metals test method. A control solution is 

prepared using 5.0 mL of lead standard solution by the method. When the sample 

solution and the control solution are tested by the heavy metals test method, the color 

of the sample solution shall not be darker than that of the control solution (50 mg/kg or 

less). 

ii. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 3 of the arsenic test method. When the solution is tested by 

the arsenic test method using device A, the color of absorbing solution shall not be 

darker than the standard color (2 mg/kg or less). 

iii. Antibacterial activity: When 1 g (0.5~1.4 g) of this product is weighed and tested by 

the antibacterial activity test method, it shall not exhibit antibacterial activity.  

Loss on drying: 10.0 % or less (1 g, 105 °C, 3 hours) 

Ignition residue: After drying, 25.0 % or less (1 g) 

Enzymatic activity test: It is tested by the lipid digestive capacity test method. 

(b)Standard of manufacturing method 

For manufacturing, the lipase producing strain, Alcaligenes eutrophus, Candida 

cylindracea or Rhizopus japonicus is cultured, and after the cultivation, the culture is 

extracted with weak alkaline solution and filtered to be removed, and then the filtrate is 

dried, or the precipitate produced by adding a solvent or salt in the filtrate is dried. 

(c) Standard of storage method 

It shall be stored in a lightproof capped container. 
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(d) Standards of the label 

The pH value (to one place of decimals) showing maximum enzyme activity shall be 

described on the immediate container or the immediate wrapper of this product . 

B. Preparation (Part 1) 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of Lipase are applied 

mutatis mutandis. 

(b)Standard of manufacturing method 

The Standard of manufacturing method of the raw material for manufacturing of Lipase 

are applied mutatis mutandis. 

(c) Standard of storage method 

The standard of storage method of the raw material for manufacturing of Lipase is 

applied mutatis mutandis. 

(d) Standards of the label 

The Standards of the label of the raw material for manufacturing of Lipase is applied 

mutatis mutandis. 

C. Preparation (Part 2) 
(a) Compositional standards 

This product is pieces or powder in which the raw material for manufacturing of Lipase is 

mixed with fillers. 

Enzymatic activity unit: This product contains 85~170 % of lipid digestive power units on 

the label by an enzymatic activity test. 

Enzymatic activity test: It is tested by lipid digestive power test method. 

 (b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of Lipase is 

applied mutatis mutandis. 

(c) Standards of the label 

The Standards of the label of the raw material for manufacturing of Lipase is applied 

mutatis mutandis. 

 

(141) Enterococcus faecalis 

A. Raw material for manufacturing 
(a) Compositional standards 

This product is an inoculum for manufacturing proliferated and freeze-dried 

Enterococcus faecalis NT strain. 
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Origin: The original strain is Enterococcus faecalis NT strain which was separated from 

human feces in 1983. 

Physical and chemical properties: This product is a facultative anaerobic Gram-positive 

coccus. It breaks down lactose to produce lactate, breaks down melezitose, but does not 

break down arabinose or melibiose. 

Confirmation test: 

i. This product is applied on medium No. 3, cultured at 36~38 °C for 2 days. The colony 

forming on the medium is round, raised, with smooth surface, and milky. 

ii. This product is applied on medium No. 3 and cultured at 36~38 °C for 2 days. A 

platinum-loop amount of water is placed on a slide glass. The colony is placed on the 

slide glass using a platinum wire, stirred to be suspended, spread to the proper size, 

and dried at room temperature or by fire from a distance. Then, it is passed through the 

flame 2~3 times to be fixed. This is used as a sample. In the test of the sample by 

Gram stain, cocci stained blue-violet to dark purple are observed.  

iii. Medium No. 3 is used as a test agar medium. This product is applied on the medium 

and cultured at 36~38 °C for 2 days. In the test using the colony forming on the 

medium by the lactic acid producing capacity test method, production of lactic acid is 

observed. 

iv. Medium No. 9 is used as a test agar medium. This product is applied on the medium 

and anaerobically cultured or aerobically at 36~38 °C for 2 days. The growth of the 

bacteria is observed under both conditions. 

v. Medium No. 3 is used as a test agar medium. This product is applied on the medium 

and cultured at 36~38 °C for 2 days. The results of the test on arabinose, melibiose, 

and melezitose using the colony forming on the medium by method No. 2 of the 

glycolytic capacity test method shows that arabinose and melibiose are negative and 

melezitose is positive.  

(b) Storage method and standards of subculture 

The original strain is subcultured on a medium containing sodium acetate, glucose, 

peptone and others, freeze-dried, and stored at 4 °C. This product, the subdivided original 

strain grown in the same medium, is freeze-dried and then stored at 4 °C. The subculture of 

the original strain is only one passage. This product shall not be subcultured. 

B. Preparation 
(a) Compositional standards 

This product is powder in which the raw material for manufacturing of Enterococcus 

faecalis is cultured, and the bacterial cells are collected, dried, and mixed with fillers.  
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Content: When this product is determined, it contains 10−1~102 times/g as much as the 

viable cell count on the label. 

Confirmation test: 

i. The colony forming by the procedure of the assay is round, raised, with smooth 

surface, and milky. 

ii. A platinum-loop amount of water is placed on a slide glass. The colony obtained by 

the procedure of the assay is placed on the slide glass using a platinum wire, stirred to 

be suspended, spread to the proper size, and dried at room temperature or by fire from 

a distance. Then, it is passed through the flame 2~3 times to be fixed. This is used as a 

sample. In the test of the sample by Gram stain, cocci stained blue-violet to dark 

purple are observed.  

iii. In the test using the sample stock solution 0.1 mL prepared by the assay or the colony 

obtained by the procedure of the assay by the lactic acid producing capacity test 

method, production of lactic acid is observed. 

iv. The sample solution prepared by the assay is subjected to the procedure of method 

No. 2 of the viable bacteria agent quantification method. In this procedure, medium 

No. 9 is used as a test agar medium. The sample solution is anaerobically cultured or 

aerobically at 36~38 °C for 2 days, and then the growth of the bacteria is observed 

under both conditions. 

v. In the test using the colony obtained by the procedure of the assay, the results of the 

test on arabinose, melibiose, and melezitose using the colony obtained by the 

procedure of the assay by method No. 2 of the glycolytic capacity test method shows 

that arabinose and melibiose are negative and melezitose is positive. 

Assay:  

Preparation of sample solution: The diluent No. 1 is used as a diluent. The sample 

solution is prepared at a concentration of 300~3,000 viable cell counts/mL according 

to the preparation of the sample solution specified in the viable bacteria agent 

quantification method. 

Procedure: Medium No. 3 is used as a test agar medium. The culture medium is subjected 

to the procedures of method No. 2 of viable bacteria agent quantification method, and 

cultured at 36~38 °C for 2 days. 

(b) For manufacturing 

The raw material for manufacturing of Enterococcus faecalis is cultured, and the bacterial 

cells are collected, dried, and mixed with fillers. However, a mixture of Bacillus subtilis 

(part 4) preparation and Clostridium butyricum (part 2) preparation shall be used. 

(c) Standard of storage method 
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It shall be stored in a capped container. 

 

(142) Enterococcus faecium 

Enterococcus faecium (Part 1) 
A. Raw material for manufacturing 

(a) Compositional standards 

This product is an inoculum for manufacturing proliferated and freeze-dried 

Enterococcus faecium ATCC19434 strain. 

Origin: The original strain is Enterococcus faecium ATCC 19434 strain which was 

separated from bovine intestine in 1979. 

Physical and chemical properties: This product is a facultative anaerobic Gram-positive 

coccus. It breaks down lactose to produce lactate, breaks down arabinose or melibiose, 

but does not break down melezitose. 

Confirmation test: 

i. This product is applied on medium No. 3, cultured at 36~38 °C for 2 days. The colony 

forming on the medium is round, raised, with smooth surface, and milky. 

ii. This product is applied on medium No. 3, cultured at 36~38 °C for 2 days. A 

platinum-loop amount of water is placed on a slide glass. The colony obtained by the 

procedure of the assay is placed on the slide glass using a platinum wire, stirred to be 

suspended, spread to the proper size, and dried at room temperature or by fire from a 

distance. Then, it is passed through the flame 2~3 times to be fixed. This is used as a 

sample. In the test of the sample by Gram stain, cocci stained blue-violet to dark 

purple are observed. 

iii. Medium No. 3 is used as a test agar medium. This product is applied on the medium 

and cultured at 36~38 °C for 2 days. In the test using the colony forming on the 

medium by the lactic acid producing capacity test method, production of lactic acid is 

observed. 

iv. Medium No. 9 is used as a test agar medium. This product is applied on the medium 

and anaerobically cultured or aerobically at 36~38 °C for 2 days. The growth of the 

bacteria is observed under both conditions. 

v. Medium No. 3 is used as a test agar medium. This product is applied on the medium 

and cultured at 36~38 °C for 2 days. The results of the test on arabinose, melibiose, 

and melezitose using the colony forming on the medium by method No. 2 of the 

glycolytic capacity test method shows that arabinose and melibiose are positive and 

melezitose is negative. 
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(b) Storage method and standards of subculture 

The original strain is subcultured on a medium containing agar, glucose, beef extract, 

peptone and others, freeze-dried, and stored at 4 °C. This product is grown in a medium 

containing glucose, beef extract, peptone and others, subdivided, freeze-dried, and stored at 

4 °C. The subculture of the original strain is five passages or less. This product shall not be 

subcultured. 

B. Preparation 
(a) Compositional standards 

This product is pieces or powder in which the raw material for manufacturing of 

Enterococcus faecium (part 1) is cultured, and the bacterial cells are collected, added with 

beta-glucan, dried, and mixed with fillers. 

Content: When this product is determined, it contains 10−1~102 times/g as much as the 

viable cell count on the label. 

Confirmation test: 

i. The colony forming by the procedure of the assay is round, raised, with smooth 

surface, and milky. 

ii. A platinum-loop amount of water is placed on a slide glass. The colony obtained by 

the procedure of the assay is placed on the slide glass using a platinum wire, stirred to 

be suspended, spread to the proper size, and dried at room temperature or by fire from 

a distance. Then, it is passed through the flame 2~3 times to be fixed. This is used as a 

sample. In the test of the sample by Gram stain, cocci stained blue-violet to dark 

purple are observed. 

iii. In the test using the sample stock solution 0.1 mL prepared by the assay or the colony 

obtained by the procedure of the assay by the lactic acid producing capacity test 

method, production of lactic acid is observed. 

iv. The sample solution prepared by the assay is subjected to the procedure of method 

No. 2 of the viable bacteria agent quantification method. In this procedure, medium 

No. 9 is used as a test agar medium. The sample solution is anaerobically cultured or 

aerobically at 36~38 °C for 2 days, and then the growth of the bacteria is observed 

under both conditions. 

v. In the test using the colony obtained by the procedure of the assay, the results of the 

test on arabinose, melibiose, and melezitose using the colony obtained by the 

procedure of the assay by method No. 2 of the glycolytic capacity test method shows 

that arabinose and melibiose are positive and melezitose is negative.  

Assay: The assay of preparation of Enterococcus faecium (part 1) is applied mutatis 

mutandis. 
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(b) For manufacturing, 

The raw material for manufacturing of Enterococcus faecium (part 1) is cultured, and the 

bacterial cells are collected, added with beta-glucan, dried, and mixed with fillers.  

However, a mixture of Lactobacillus acidophilus (part 1) preparation shall be used. 

(c) Standard of storage method 

It shall be stored in a capped container. 

 

Enterococcus faecium (Part 2) 
A. Raw material for manufacturing 

(a) Compositional standards 

This product is an inoculum for manufacturing proliferated and freeze-dried 

Enterococcus faecium 129 BIO 3B strain. 

Origin: The original strain is Enterococcus faecium 129 BIO 3B strain which was separated 

from yogurt in 1949. 

Physical and chemical properties: The physical and chemical properties are the same as 

those of the raw material for manufacturing of Enterococcus faecium (part 1). 

Confirmation test: The confirmation test of the raw material for manufacturing of 

Enterococcus faecium (part 1) is applied mutatis mutandis 

(b) Storage method and standards of subculture 

The original strain is subcultured on a medium containing beef, bovine liver, glucose and 

others, and cryopreserved at −80 °C. For this product, the subdivided original strain grown 

in the same medium, is cryopreserved at −20 °C. The subculture of the original strain is two 

passages or less. This product shall not be subcultured. 

B. Preparation 
(a) Compositional standards 

This product is pieces or powder in which the raw material for manufacturing of 

Enterococcus faecium (part 2) is cultured, and the bacterial cells are collected, dried, and 

mixed with fillers. 

Content: When this product is determined, it contains 10−1~102 times/g as much as the 

viable cell count on the label. 

Confirmation test: The confirmation test of preparation of Enterococcus faecium (part 1) is 

applied mutatis mutandis 

Assay: The assay of preparation of Enterococcus faecium (part 1) is applied mutatis 

mutandis. 

(b) For manufacturing 



Provisional Translation from Japanese Original 
 

452 
 

The raw material for manufacturing of Enterococcus faecium (part 2) is cultured, and the 

bacterial cells are collected, dried, and mixed with fillers. However, a mixture of  

Lactobacillus acidophilus (part 6) preparation shall be used. 

(c) Standard of storage method 

It shall be stored in a capped container. 

 

Enterococcus faecium (Part 3) 
A. Raw material for manufacturing 

 (a) Compositional standards 

This product is an inoculum for manufacturing proliferated and freeze-dried 

Enterococcus faecium BIO-4R strain. 

Origin: The original strain is Enterococcus faecium BIO-4R strain, which is Enterococcus 

faecium BIO strain separated from human intestine in 1929 with the added resistance to 

antibacterial substances. 

Physical and chemical properties: The physical and chemical properties are the same as 

those of the raw material for manufacturing of Enterococcus faecium (part 1). 

Confirmation test: 

i. This product is applied on medium No. 3, cultured at 36~38 °C for 5 days. The colony 

forming on the medium is round, raised, with smooth surface, and milky. 

ii. This product is applied on medium No. 3, cultured at 36~38 °C for 5 days. A 

platinum-loop amount of water is placed on a slide glass. The colony obtained by the 

procedure of the assay is placed on the slide glass using a platinum wire, stirred to be 

suspended, spread to the proper size, and dried at room temperature or by fire from a 

distance. Then, it is passed through the flame 2~3 times to be fixed. This is used as a 

sample. In the test of the sample by Gram stain, cocci stained blue-violet to dark 

purple are observed.  

iii. Medium No. 3 is used as a test agar medium. This product is applied on the medium 

and cultured at 36~38 °C for 5 days. In the test using the colony forming on the 

medium by the lactic acid producing capacity test method, production of lactic acid is 

observed. 

iv. Medium No. 9 is used as a test agar medium. This product is applied on the medium 

and anaerobically cultured or aerobically at 36~38 °C for 5 days. The growth of the 

bacteria is observed under both conditions. 

v. Medium No. 3 is used as a test agar medium. This product is applied on the medium 

and cultured at 36~38 °C for 5 days. The results of the test on arabinose, melibiose, 

and melezitose using the colony forming on the medium by method No. 2 of the 
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glycolytic capacity test method shows that arabinose and melibiose are positive and 

melezitose is negative. 

 (b) Storage method and standards of subculture 

The original strain is subcultured on a medium containing precipitated calcium 

carbonate, lactose, peptone and others, freeze-dried, and stored at −80 °C. This product is 

grown in the same medium, subdivided, and stored at 4 °C. The subculture of the original 

strain is two passages or less. This product shall not be subcultured. 

B. Preparation (Part 1) 
(a) Compositional standards 

This product is pieces or powder in which the raw material for manufacturing of 

Enterococcus faecium (part 3) is cultured, and the bacterial cells are collected, dried, and 

mixed with fillers. 

Content: When this product is determined, it contains 10−1~102 times/g as much as the 

viable cell count on the label. 

Confirmation test: 

i. The colony forming by the procedure of the assay is round, raised, with smooth 

surface, and milky. 

ii. A platinum-loop amount of water is placed on a slide glass. The colony obtained by 

the procedure of the assay is placed on the slide glass using a platinum wire, stirred to 

be suspended, spread to the proper size, and dried at room temperature or by fire from 

a distance. Then, it is passed through the flame 2~3 times to be fixed. This is used as a 

sample. In the test of the sample by Gram stain, cocci stained blue-violet to dark 

purple are observed. 

iii. In the test using the sample stock solution 0.1 mL prepared by the assay or the colony 

obtained by the procedure of the assay by the lactic acid producing capacity test 

method, production of lactic acid is observed. 

iv. The sample solution prepared by the assay is subjected to the procedure of method 

No. 2 of the viable bacteria agent quantification method. In this procedure, medium 

No. 9 is used as a test agar medium. The sample solution is anaerobically cultured or 

aerobically at 36~38 °C for 5 days, and then the growth of the bacteria is observed 

under both conditions. 

v. In the test using the colony obtained by the procedure of the assay, the results of the 

test on arabinose, melibiose, and melezitose using the colony obtained by the 

procedure of the assay by method No. 2 of the glycolytic capacity test method shows 

that arabinose and melibiose are positive and melezitose is negative. 

Assay: 
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Preparation of sample solution: The assay of the raw material for manufacturing of 

Enterococcus faecalis is applied mutatis mutandis. 

Procedure: Medium No. 3 is used as a test agar medium. The culture medium is subjected 

to the procedures of method No. 2 of viable bacteria agent quantification method, and 

cultured at 36~38 °C for 5 days. 

(b) For manufacturing, 

The raw material for manufacturing of Enterococcus faecium (part 3) is cultured, and the 

bacterial cells are collected, dried, and mixed with fillers. 

(c) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation (Part 2) 
(a) Compositional standards 

This product is pieces or powder in which the raw material for manufacturing of 

Enterococcus faecium (part 3) is cultured, and the bacterial cells are collected, dried, and 

mixed with fillers. 

Content: When this product is determined, it contains 10−1~102 times/g as much as the 

viable cell count on the label. 

 Confirmation test: The confirmation test of preparation (part 1) of Enterococcus faecium 

(part 3) is applied mutatis mutandis.  

Assay: The assay of preparation (part 1) of Enterococcus faecium (part 3) is applied mutatis 

mutandis. 

 (b) For manufacturing 

The raw material for manufacturing of Enterococcus faecium (part 3) is cultured, and the 

bacterial cells are collected, dried, and mixed with fillers. 

(c) Standard of storage method 

It shall be stored in a capped container. 

   

Enterococcus faecium (Part 4) 
A. Raw material for manufacturing 

(a) Compositional standards 

This product is an inoculum for manufacturing proliferated and freeze-dried 

Enterococcus faecium FA-5 strain. 

Origin: The original strain is Enterococcus faecium FA-5 strain which was separated from 

human feces in 1975. 

Physical and chemical properties: The physical and chemical properties are the same as 

those of the raw material for manufacturing of Enterococcus faecium (part 1). 



Provisional Translation from Japanese Original 
 

455 
 

 Confirmation test: The confirmation test of the raw material for manufacturing of 

Enterococcus faecium (part 1) is applied mutatis mutandis 

(b) Storage method and standards of subculture 

The original strain is subcultured on a medium containing yeast extract, glucose pepton 

and others, and cryopreserved at −80 °C. For this product, the subdivided original strain 

grown in the same medium, is cryopreserved at −80 °C. The subculture of the original strain 

is two passages or less. This product shall not be subcultured. 

B. Preparation 
(a) Compositional standards 

This product is pieces or powder in which the raw material for manufacturing of 

Enterococcus faecium (part 4) is cultured, and the bacterial cells are collected, dried, and 

mixed with fillers. 

Content: When this product is determined, it contains 10−1~102 times/g as much as the 

viable cell count on the label. 

Confirmation test: The confirmation test of preparation of Enterococcus faecium (part 1) is 

applied mutatis mutandis. 

Assay: The assay of preparation of Enterococcus faecalis is applied mutatis mutandis. 

(b) For manufacturing 

The raw material for manufacturing of Enterococcus faecium (part 4) is cultured, and the 

bacterial cells are collected, dried, and mixed with fillers. However, a mixture of   

Bifidobacterium thermophilum (part 2) and Lactobacillus acidophilus (part 5) preparation 

shall be used. 

(c) Standard of storage method 

It shall be stored in a capped container. 

 

(143) Clostridium butyricum 

Clostridium butyricum (part 1) 
A. Raw material for manufacturing 

(a) Compositional standards 

This product is an inoculum for manufacturing proliferated and freeze or freeze-dried 

Clostridium butyricum MIYAIRI strain. 

Origin: The original strain is Clostridium butyricum MIYAIRI strain which was separated 

from human intestine in 1933. 

Physical and chemical properties: This product is an obligate anaerobic Gram-positive 

bacillus. It forms spores and breaks down glucose to produce butyric acid. 
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Confirmation test: 

i. This product is applied on medium No. 1, anaerobically cultured at 36~38 °C for 1~2 

days. A platinumLoop amount of water is placed on a slide glass. The colony obtained 

by the procedure of the assay is placed on the slide glass using a platinum wire, stirred 

to be suspended, spread to the proper size, and dried at room temperature or by fire 

from a distance. Then, it is passed through the flame 2~3 times to be fixed. This is 

used as a sample. In the test of the sample by the Gram stain, bacilli stained blue-violet 

to dark purple are observed. 

ii. This product is applied on medium No. 1, anaerobically cultured at 36~38 °C for 2~7 

days. A platinum-loop amount of water is placed on a slide glass. The colony obtained 

by the procedure of the assay is placed on the slide glass using a platinum wire, stirred 

to be suspended, spread to the proper size, and dried at room temperature or by fire 

from a distance. Then, it is passed through the flame 2~3 times to be fixed. This is 

used as a sample. In the test of the sample by the spore stain method, spores stained 

pale-green to green are observed. 

iii. Medium No. 1 is used as a test agar medium. This product is applied on the medium 

and anaerobically cultured at 36~38 °C for 1~2 days. In the test using the colony 

forming on the medium by the butyric acid producing capacity test method, production 

of butyric acid is observed. 

iv. Medium No. 1 is used as a test agar medium. This product is applied on the medium 

and cultured at 36~38 °C for 1~2 days, and then the growth of the bacteria is not 

observed. 

(b) Storage method and standards of subculture 

The original strain is subcultured on a medium containing agar, beef extract, glucose, and 

others, cryopreserved at −80 °C, or freeze-dried and then stored at 4 °C. This product is 

grown in the same medium, subdivided, and cryopreserved at −80 °C, or freeze-dried and 

then stored at 4 °C. The original strain is subcultured every five years, and this product shall 

not be subcultured 

B. Preparation 
(a) Compositional standards 

This product is pieces or powder in which the raw material for manufacturing of 

Clostridium butyricum (part 1) is cultured, and the bacterial cells are collected, dried, and 

mixed with fillers. 

Content: When this product is determined, it contains 10−1~102 times/g as much as the 

viable cell count on the label. 

Confirmation test: 
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i. A platinum-loop amount of water is placed on a slide glass. The colony obtained by the 

procedure of the assay is placed on the slide glass using a platinum wire, stirred to be 

suspended, spread to the proper size, and dried at room temperature or by fire from a 

distance. Then, it is passed through the flame 2~3 times to be fixed. This is used as a 

sample. In the test of the sample by Gram stain, bacilli stained blue-violet to dark 

purple are observed. 

ii. A platinum-loop amount of water is placed on a slide glass. The sample stock solution 

prepared by the procedure of the assay is placed on the slide glass using a platinum 

wire, stirred to be suspended, spread to the proper size, and dried at room temperature 

or by fire from a distance. Then, it is passed through the flame 2~3 times to be fixed. 

This is used as a sample. In the test of the sample by the spore stain method, spores 

stained pale-green to green are observed. 

iii. In the test using the sample stock solution 0.1 mL prepared by the assay or the colony 

obtained by the procedure of the assay by the butyric acid producing capacity test 

method, production of butyric acid is observed. 

iv. The sample solution prepared by the assay is subjected to the procedure of method 

No. 2 of the viable bacteria agent quantification method. The sample solution is 

cultured at 36~38 °C for 1~2 days, and then the growth of the bacteria is not observed. 

Assay: 

Preparation of sample solution: Approximately 1 g of this product is weighed to the 

digits of 0.01 g, and the value is recorded. It is placed in a 100 mL homogenizer 

vessel, added with 50 mL of diluent No. 2, and stirred at 10,000 rpm for 5 minutes. 

This is used as a sample stock solution. Diluent No. 2 is hereinafter used as a diluent, 

and the sample solution is prepared at a concentration of 300~3,000 viable cell 

counts/mL according to the preparation of the sample solution specified in the viable 

bacteria agent quantification method. If necessary, the sample solution, which is 

heated in a water bath at 75 °C for 20 minutes and quenched in running water. 

Procedure: Medium No. 1 is used as a test agar medium. The culture medium is subjected 

to the procedures of method No. 2 of viable bacteria agent quantification method, and 

anaerobically cultured at 36~38 °C for 1~2 days. 

(b) For manufacturing 

The raw material for manufacturing of Clostridium butyricum (part 1) is cultured, and the 

bacterial cells are collected, dried, and mixed with fillers. 

(c) Standard of storage method 

 It shall be stored in a capped container. 
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Clostridium butyricum (part 2) 
A. Raw material for manufacturing 

(a) Compositional standards 

This product is an inoculum for manufacturing proliferated and freeze-dried Clostridium 

butyricum NT strain. 

Origin: The original strain is Clostridium butyricum NT strain which was separated from 

human feces in 1955. 

Physical and chemical properties: The physical and chemical properties are the same as 

those of the raw material for manufacturing of Clostridium butyricum (part 1). 

Confirmation test: The confirmation test of the raw material for manufacturing of 

Clostridium butyricum (part 1) is applied mutatis mutandis. 

(b) Storage method and standards of subculture 

The original strain is subcultured on a medium containing lactose, casein peptone, 

precipitated calcium carbonate and others, freeze-dried, and stored at 4 °C. This product is 

grown in the same medium, subdivided, freeze-dried, and stored at 4 °C. The subculture of 

the original strain is one passages or less. This product shall not be subcultured. 

B. Preparation 
(a) Compositional standards 

This product is powder in which the raw material for manufacturing of Clostridium 

butyricum (part 2) is cultured, and the bacterial cells are collected, dried, and mixed with 

fillers. 

Content: When this product is determined, it contains 10−1~102 times/g as much as the 

viable cell count on the label. 

Confirmation test: The confirmation test of the preparation of Clostridium butyricum (part 

1) is applied mutatis mutandis 

Assay: The assay of the preparation of Clostridium butyricum (part 1) is applied mutatis 

mutandis 

(b) Standard of storage method 

The raw material for manufacturing of Clostridium butyricum (part 2) is cultured, and the 

bacterial cells are collected, dried, and mixed with fillers. However, a mixture of Bacillus 

subtilis (part 4) and Enterococcus faecalis preparation shall be used. 

(c) Standard of storage method 

It shall be stored in a capped container. 
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(144) Bacillus coagulans 

A. Raw material for manufacturing 
(a) Compositional standards 

This product is an inoculum for manufacturing proliferated Bacillus coagulans P-22 

strain. 

Origin: The original strain is Bacillus coagulans P-22 strain separated from green malt in 

1949. 

Physical and chemical properties: This product is a facultative anaerobic Gram-positive 

bacillus. It forms spores and breaks down lactose to produce lactic acid. 

Confirmation test: 

i. This product is applied on medium No. 5 cultured at 36~38 °C for 2~3 days. A 

platinum-loop amount of water is placed on a slide glass. The colony obtained by the 

procedure of the assay is placed on the slide glass using a platinum wire, stirred to be 

suspended, spread to the proper size, and dried at room temperature or by fire from a 

distance. Then, it is passed through the flame 2~3 times to be fixed. This is used as a 

sample. In the test of the sample by the Gram stain, bacilli stained blue-violet to dark 

purple are observed. 

ii. This product is applied on medium No. 5 cultured at 36~38 °C for 3~7 days. A 

platinum-loop amount of water is placed on a slide glass. The colony obtained by the 

procedure of the assay is placed on the slide glass using a platinum wire, stirred to be 

suspended, spread to the proper size, and dried at room temperature or by fire from a 

distance. Then, it is passed through the flame 2~3 times to be fixed. This is used as a 

sample. In the test of the sample by the spore stain method, spores stained pale-green 

to green are observed. 

iii. Medium No. 5 is used as a test agar medium. This product is applied on the medium 

and cultured at 36~38 °C for 2~3 days. In the test using the colony forming on the 

medium by the lactic acid producing capacity test method, production of lactic acid is 

observed. In addition, the culture by the lactic acid producing capacity test method is 

performed for 3 days. 

(b) Storage method and standards of subculture 

The original strain is subcultured on a medium containing agar, yeast extract, casein 

peptone, and others, freeze-dried, and stored at 4 °C. This product is grown in the same 

medium, subdivided, and stored at 4 °C. The subculture of the original strain is one passages 

or less. This product shall not be subcultured. 

B. Preparation 
(a) Compositional standards 
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This product is powder in which the raw material for manufacturing of Bacillus 

coagulans is cultured, and the bacterial cells are collected, dried, and mixed with fillers.  

Content: When this product is determined, it contains 10−1~102 times/g as much as the 

viable cell count on the label. 

Confirmation test: 

i. A platinum-loop amount of water is placed on a slide glass. The colony obtained by the 

procedure of the assay is placed on the slide glass using a platinum wire, stirred to be 

suspended, spread to the proper size, and dried at room temperature or by fire from a 

distance. Then, it is passed through the flame 2~3 times to be fixed. This is used as a 

sample. In the test of the sample by Gram stain, bacilli stained blue-violet to dark 

purple are observed. 

ii. A platinum-loop amount of water is placed on a slide glass. The sample stock solution 

prepared by the procedure of the assay is placed on the slide glass using a platinum 

wire, stirred to be suspended, spread to the proper size, and dried at room temperature 

or by fire from a distance. Then, it is passed through the flame 2~3 times to be fixed. 

This is used as a sample. In the test of the sample by the spore stain method, spores 

stained pale-green to green are observed. 

iii. In the test using the sample stock solution 0.1 mL prepared by the assay or the colony 

obtained by the procedure of the assay by the lactic acid producing capacity test 

method, production of lactic acid is observed. In addition, culturing by the lactic acid 

producing capacity test method is carried out for 3 days. 

Assay: 

Preparation of sample solution: Approximately 1 g of this product is weighed to the 

digits of 0.01 g, and the value is recorded. It is placed in a 100 mL homogenizer 

vessel, added with 50 mL of diluent No. 1, and stirred at 15,000 rpm for 5 minutes. 

This is used as a sample stock solution. Diluent No. 1 is hereinafter used as a diluent, 

and the sample solution is prepared at a concentration of 30~300 viable cell counts/mL 

according to the preparation of the sample solution specified in the viable bacteria 

agent quantification method. In addition, the sample solution, which is heated in a 

water bath at 75 °C for 20 minutes and quenched in running water. 

Procedure: Medium No. 5 is used as a test agar medium. The culture medium is subjected 

to the procedures of method No. 1 of viable bacteria agent quantification method, and 

cultured at 36~38 °C for 2~3 days. 

(b) For manufacturing, 

The raw material for manufacturing of bacillus coagulans is cultured, and the bacterial 

cells are collected, dried, and mixed with fillers. 



Provisional Translation from Japanese Original 
 

461 
 

(c) Standard of storage method 

It shall be stored in a capped container. 

(145) Bacillus subtilis 

Bacillus subtilis (part 1) 
A. Raw material for manufacturing 

(a) Compositional standards 

This product is an inoculum for manufacturing proliferated Bacillus subtilis BN strain. 

Origin: The original strain is Bacillus subtilis BN strain separated from natto in 1928. 

Physical and chemical properties: This product is a Gram-positive bacillus. It forms spores 

and does not grow under anaerobic conditions. 

Confirmation test: 

i. This product is applied on medium No. 4 cultured at 36~38 °C for 1~2 days. A 

platinum-loop amount of water is placed on a slide glass. The colony obtained by the 

procedure of the assay is placed on the slide glass using a platinum wire, stirred to be 

suspended, spread to the proper size, and dried at room temperature or by fire from a 

distance. Then, it is passed through the flame 2~3 times to be fixed. This is used as a 

sample. In the test of the sample by the Gram stain, bacilli stained blue-violet to dark 

purple are observed. 

ii. This product is applied on medium No. 4 cultured at 36~38 °C for 3~7 days. A 

platinum-loop amount of water is placed on a slide glass. The colony obtained by the 

procedure of the assay is placed on the slide glass using a platinum wire, stirred to be 

suspended, spread to the proper size, and dried at room temperature or by fire from a 

distance. Then, it is passed through the flame 2~3 times to be fixed. This is used as a 

sample. In the test of the sample by the spore stain method, spores stained pale-green 

to green are observed. 

iii. This product is applied on medium No. 4, cultured at 36~38 °C for 1~2 days. The 

colony forming on the medium is collected, inoculated in a 10 mL of medium No. 7, 

and anaerobically cultured at 36~38 °C for 2~3 days, and then the growth of the 

bacteria is not observed. 

(b) Storage method and standards of subculture 

The original strain is subcultured on a medium containing heat treated koji, soy flour, 

gelatin, and others, and cryopreserved at −80 °C. This product is grown in the same 

medium, subdivided, and cryopreserved at −80 °C. The subculture of the original strain is 

ten passages or less. This product shall not be subcultured. 

B. Preparation 
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(a) Compositional standards 

This product is powder in which the raw material for manufacturing of Bacillus subtilis 

(Part 1) is cultured, and the bacterial cells are collected, dried, and mixed with fillers.  

Content: When this product is determined, it contains 10−1~102 times/g as much as the 

viable cell count on the label. 

Confirmation test: 

i. A platinum-loop amount of water is placed on a slide glass. The colony obtained by the 

procedure of the assay is placed on the slide glass using a platinum wire, stirred to be 

suspended, spread to the proper size, and dried at room temperature or by fire from a 

distance. Then, it is passed through the flame 2~3 times to be fixed. This is used as a 

sample. In the test of the sample by Gram stain, bacilli stained blue-violet to dark 

purple are observed. 

ii. A platinum-loop amount of water is placed on a slide glass. The sample stock solution 

prepared by the procedure of the assay is placed on the slide glass using a platinum 

wire, stirred to be suspended, spread to the proper size, and dried at room temperature 

or by fire from a distance. Then, it is passed through the flame 2~3 times to be fixed. 

This is used as a sample. In the test of the sample by the spore stain method, spores 

stained pale-green to green are observed. 

iii. In the test using the the colony obtained by the procedure of the assay, inoculated into 

10 ml of No. 7 medium, and cultured anaerobically at 36~38 °C for 2~3 days, and then 

the growth of the bacteria is not observed. 

 Assay: 

Preparation of sample solution: The diluent No. 1 is used as a diluent. The sample 

solution is prepared at a concentration of 30~300 viable cell counts/mL according to 

the preparation of the sample solution specified in the viable bacteria agent 

quantification method. If necessary, the sample solution, which is heated in a water 

bath at 75 °C for 20 minutes and quenched in running water. 

Procedure: Medium No. 4 is used as a test agar medium. The culture medium is subjected 

to the procedures of method No. 1 of viable bacteria agent quantification method, and 

cultured for 1~2 days. 

 (b) For manufacturing, 

The raw material for manufacturing of Bacillus subtilis (part 1) is cultured, and the 

bacterial cells are collected, dried, and mixed with fillers. 

(c) Standard of storage method 

It shall be stored in a capped container. 
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Bacillus subtilis (part 2) 
A. Raw material for manufacturing 

(a) Compositional standards 

This product is an inoculum for manufacturing proliferated Bacillus subtilis C-3102 

strain. 

Origin: The original strain is Bacillus subtilis C-3102 strain which was separated from pig 

feces in 1984. 

Physical and chemical properties: The physical and chemical properties are the same as 

those of the raw material for manufacturing of Bacillus subtilis (part 1). 

Confirmation test: 

i. This product is applied on medium No. 4 cultured at 36~38 °C for 1~2 days. A 

platinumLoop amount of water is placed on a slide glass. The colony obtained by the 

procedure of the assay is placed on the slide glass using a platinum wire, stirred to be 

suspended, spread to the proper size, and dried at room temperature or by fire from a 

distance. Then, it is passed through the flame 2~3 times to be fixed. This is used as a 

sample. In the test of the sample by the Gram stain, bacilli stained blue-violet to dark 

purple are observed. 

ii. This product is applied on medium No. 4 cultured at 36~38 °C for 3~7 days. A 

platinum-loop amount of water is placed on a slide glass. The colony obtained by the 

procedure of the assay is placed on the slide glass using a platinum wire, stirred to be 

suspended, spread to the proper size, and dried at room temperature or by fire from a 

distance. Then, it is passed through the flame 2~3 times to be fixed. This is used as a 

sample. In the test of the sample by the spore stain method, spores stained pale-green 

to green are observed. 

iii. This product is applied on medium No. 4, cultured at 36~38 °C for 1~2 days. The 

colony forming on the medium is collected, inoculated in a 10 mL of medium No. 7, 

and anaerobically cultured at 36~38 °C for 2~3 days, and then the growth of the 

bacteria is not observed. 

iv. This product is applied on medium No. 6, anaerobically cultured at 36~38 °C for 1 

day. The grayish white, conical, and unique colony is detected 80 % or greater. 

(b) Storage method and standards of subculture 

The original strain is subcultured on medium No. 6 and cryopreserved at −80 °C. This 

product is grown in the same medium, subdivided, and cryopreserved at −80 °C. This 

product shall not be subcultured. 

B. Preparation 
(a) Compositional standards 
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This product is powder in which the raw material for manufacturing of Bacillus subtilis 

(part 2) is cultured, and the bacterial cells are collected, dried, and mixed with fillers. 

Content: When this product is determined, it contains 10−1~102 times/g as much as the 

viable cell count on the label. 

Confirmation test: 

i. A platinum-loop amount of water is placed on a slide glass. The colony obtained by the 

procedure of the assay is placed on the slide glass using a platinum wire, stirred to be 

suspended, spread to the proper size, and dried at room temperature or by fire from a 

distance. Then, it is passed through the flame 2~3 times to be fixed. This is used as a 

sample. In the test of the sample by Gram stain, bacilli stained blue-violet to dark 

purple are observed. 

ii. A platinum-loop amount of water is placed on a slide glass. The sample stock solution 

prepared by the procedure of the assay is placed on the slide glass using a platinum 

wire, stirred to be suspended, spread to the proper size, and dried at room temperature 

or by fire from a distance. Then, it is passed through the flame 2~3 times to be fixed. 

This is used as a sample. In the test of the sample by the spore stain method, spores 

stained pale-green to green are observed. 

iii. In the test using the the colony obtained by the procedure of the assay, inoculated into 

10 ml of No. 7 medium, and cultured anaerobically at 36~38 °C for 2~3 days, and then 

the growth of the bacteria is not observed. 

 iv. The sample stock solution prepared by the assay is measured, and diluent No. 1 is 

hereinafter used as a diluent, and the sample solution is prepared at a concentration of 

30~300 viable cell counts/mL according to the preparation of the sample solution 

specified in the viable bacteria agent quantification method. The sample solution is 

applied on medium No. 6 and cultured at 36~38 °C for 1 day. The grayish white, 

conical, and specific colony is detected at 80 % or greater. 

Assay: 

Preparation of sample solution: The preparation of sample solution of Bacillus subtilis (part 

1) is applied mutatis mutandis. 

Procedure: The procedure of the Bacillus subtilis (part 1) preparation is applied mutatis 

mutandis. However, medium No. 4 added with glucose 1 % is used as a test agar medium. 

 (b) For manufacturing 

The raw material for manufacturing of Bacillus subtilis (part 2) is cultured, dried, and 

mixed with fillers. 

(c) Standard of storage method 

It shall be stored in a capped container. 
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Bacillus subtilis (part 3) 
A. Raw material for manufacturing 

(a) Compositional standards 

This product is an inoculum for manufacturing proliferated Bacillus subtilis DB 9011 

strain. 

Origin: The original strain is Bacillus subtilis DB 9011 strain which was separated from soil 

in 1990. 

Physical and chemical properties: The Property are the same as those of the raw material for 

manufacturing of Bacillus subtilis (part 1). 

Confirmation test: The confirmation test of the raw material for manufacturing of Bacillus 

subtilis (part 1) is applied mutatis mutandis. 

(b) Storage method and standards of subculture 

The original strain is subcultured on medium No. 4 and cryopreserved at −80 °C. This 

product is grown in the same medium, subdivided, and cryopreserved at −80 °C. This 

product shall not be subcultured. 

B. Preparation 
(a) Compositional standards 

This product is powder in which the raw material for manufacturing of Bacillus subtilis 

(part 3) is cultured, and the bacterial cells are collected, dried, and mixed with fillers. 

Content: When this product is determined, it contains 10−1~102 times/g as much as the 

viable cell count on the label. 

Confirmation test: The confirmation test of preparation of Bacillus subtilis (part 1)  is 

applied mutatis mutandis. 

Assay: The assay of preparation of Bacillus subtilis (part 1)  is applied mutatis mutandis. 

(b) For manufacturing, 

The raw material for manufacturing of Bacillus subtilis (part 3) is cultured, and the 

bacterial cells are collected, dried, and mixed with fillers. 

(c) Standard of storage method 

It shall be stored in a capped container. 

 

Bacillus subtilis (part 4) 
A. Raw material for manufacturing 

(a) Compositional standards 

This product is an inoculum for manufacturing proliferated Bacillus subtilis NT strain. 
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Origin: The original strain is Bacillus subtilis NT strain which was separated from natto in 

1985. 

Physical and chemical properties: The physical and chemical properties are the same as 

those of the raw material for manufacturing of Bacillus subtilis (part 1). 

Confirmation test: The confirmation test of the raw material for manufacturing of Bacillus 

subtilis (part 1) is applied mutatis mutandis. 

(b) Storage method and standards of subculture 

The original strain is subcultured on a medium No. 4, freeze-dried, and stored at 4 °C. 

This product is grown in the same medium, subdivided, and stored at 4 °C. The subculture 

of the original strain is one passages or less. This product shall not be subcultured. 

B. Preparation 
(a) Compositional standards 

This product is powder in which the raw material for manufacturing of Bacillus subtilis 

(part 4) is cultured, and the bacterial cells are collected, dried, and mixed with fillers. 

Content: When this product is determined, it contains 10−1~102 times/g as much as the 

viable cell count on the label. 

Confirmation test: The confirmation test of preparation of Bacillus subtilis (part 1) is 

applied mutatis mutandis. 

Assay: The assay of preparation of Bacillus subtilis (part 1) is applied mutatis mutandis. 

(b) For manufacturing, 

The raw material for manufacturing of Bacillus subtilis (part 4) is cultured, and the 

bacterial cells are collected, dried, and mixed with fillers.  

However, a mixture of Clostridium butyricum (part 2) and Enterococcus faecalis 

preparation shall be used. 

(c) Standard of storage method 

It shall be stored in a capped container. 

 

Bacillus subtilis (part 5) 
A. Raw material for manufacturing 

(a) Compositional standards 

This product is an inoculum for manufacturing proliferated and freeze or freeze-dried 

Bacillus subtilis JA-ZK strain. 

Origin: The original strain is Bacillus subtilis JA-ZK strain which was separated from soil in 

2000. 

Physical and chemical properties: The physical and chemical properties are the same as 

those of the raw material for manufacturing of Bacillus subtilis (part 1). 
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Confirmation test: The confirmation test of the raw material for manufacturing of Bacillus 

subtilis (part 1) is applied mutatis mutandis. 

(b) Storage method and standards of subculture 

The original strain is subcultured on a medium containing yeast extract, and 

cryopreserved at −70 °C or less, or freeze-dried and then stored at 2~8 °C. This product is 

grown in the same medium, subdivided, and cryopreserved at −70 °C or less, or freeze-dried 

and then stored at 2~8 °C. The subculture of the original strain is ten passages or less. This 

product shall not be subcultured. 

B. Preparation 
(a) Compositional standards 

This product is powder in which the raw material for manufacturing of Bacillus subtilis 

(part 5) is cultured, and the bacterial cells are collected, added with starch, dried, and mixed 

with fillers. 

Content: When this product is determined, it contains 10−1~102 times/g as much as the 

viable cell count on the label. 

Confirmation test: The confirmation test of preparation of Bifidobacterium thermophilum 

(part 1) is applied mutatis mutandis 

Assay: The confirmation test of preparation of Bacillus subtilis (part 1) is applied mutatis 

mutandis. 

(b) For manufacturing, 

Preparation of sample solution: The diluent No. 1 is used as a diluent. The sample solution 

is prepared at a concentration of 300~3,000 viable cell counts/mL according to the 

preparation of the sample solution specified in the viable bacteria agent quantification 

method. In addition, the sample solution, which is heated in a water bath at 75 °C for 20 

minutes and cooled. 

Procedure: Medium No. 9 not containing the horse defibrinated blood is used as a test agar 

medium. The culture medium is subjected to the procedures of method No. 2 of viable 

bacteria agent quantification method, and cultured at 28~30 °C for 1~2 days. 

 (c) Standard of storage method 

It shall be stored in a capped container. 

 

(146) Bacillus cereus 

A. Raw material for manufacturing 
(a) Compositional standards 
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This product is an inoculum for manufacturing proliferated Bacillus cereus TOYOI 

strain. 

Origin: The original strain is Bacillus cereus TOYOI strain which was separated from soil 

in 1968. 

Physical and chemical properties: This product is a Gram-positive bacillus. It forms spores 

and grows in the medium with chloramphenicol and polymyxin B sulfate.  

Confirmation test: 

i. This product is applied on medium No. 4 cultured at 36~38 °C for 1~2 days. A 

platinum-loop amount of water is placed on a slide glass. The colony obtained by the 

procedure of the assay is placed on the slide glass using a platinum wire, stirred to be 

suspended, spread to the proper size, and dried at room temperature or by fire from a 

distance. Then, it is passed through the flame 2~3 times to be fixed. This is used as a 

sample. In the test of the sample by the Gram stain, bacilli stained blue-violet to dark 

purple are observed. 

ii. This product is applied on medium No. 4 cultured at 36~38 °C for 3~7 days. A 

platinum-loop amount of water is placed on a slide glass. The colony obtained by the 

procedure of the assay is placed on the slide glass using a platinum wire, stirred to be 

suspended, spread to the proper size, and dried at room temperature or by fire from a 

distance. Then, it is passed through the flame 2~3 times to be fixed. This is used as a 

sample. In the test of the sample by the spore stain method, spores stained pale-green 

to green are observed. 

iii. 100 mL of medium No. 4 and 1 mL of the antibiotic solution for viable bacteria agent 

test is used as a test agar medium, cultured at 36~38 °C for 1~2 days, and then the 

growth of the bacteria is observed. 

(b) Storage method and standards of subculture 

The original strain is subcultured on a medium containing agar, pepton, beef extract, and 

others, freeze-dried, and stored at 4 °C. This product is grown in the same medium, 

subdivided, and cryopreserved at −80 °C. This product shall not be subcultured. 

B. Preparation 
(a) Compositional standards 

This product is powder in which the raw material for manufacturing of Bacillus cereus is 

cultured, and the bacterial cells are collected, dried, and mixed with fillers. 

Content: When this product is determined, it contains 10−1~102 times/g as much as the 

viable cell count on the label. 

Confirmation test: 
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i. A platinum-loop amount of water is placed on a slide glass. The colony obtained by the 

procedure of the assay is placed on the slide glass using a platinum wire, stirred to be 

suspended, spread to the proper size, and dried at room temperature or by fire from a 

distance. Then, it is passed through the flame 2~3 times to be fixed. This is used as a 

sample. In the test of the sample by Gram stain, bacilli stained blue-violet to dark 

purple are observed. 

ii. A platinum-loop amount of water is placed on a slide glass. The sample stock solution 

prepared by the procedure of the assay is placed on the slide glass using a platinum 

wire, stirred to be suspended, spread to the proper size, and dried at room temperature 

or by fire from a distance. Then, it is passed through the flame 2~3 times to be fixed. 

This is used as a sample. In the test of the sample by the spore stain method, spores 

stained pale-green to green are observed. 

iii. The sample solution prepared by the assay is subjected to the procedure of method 

No. 2 of the viable bacteria agent quantification method. Then 100 mL of medium No. 

4 and 1 mL of the antibiotic solution for viable bacteria agent test is used as a test agar 

medium, cultured at 36~38 °C for 1~2 days, and then the growth of the bacteria is 

observed. 

Assay: 

 Preparation of sample solution: Approximately 1 g of this product is weighed to the 

digits of 0.01 g, and the value is recorded. It is placed in a 100 mL homogenizer 

vessel, added with 50 mL of diluent No. 1, and stirred at 10,000 rpm for 5 minutes. 

This is used as a sample stock solution. Diluent No. 1 is hereinafter used as a diluent, 

and the sample solution is prepared at a concentration of 30~300 viable cell counts/mL 

according to the preparation of the sample solution specified in the viable bacteria 

agent quantification method. If necessary the sample solution, which is heated in a 

water bath at 75 °C for 20 minutes and quenched in running water. 

Procedure: The procedure of preparation of Bacillus subtilis is applied mutatis mutandis. 

(b) For manufacturing, 

The raw material for manufacturing of Bacillus cereus is cultured, and the bacterial cells 

are collected, dried, and mixed with fillers. 

(c) Standard of storage method 

It shall be stored in a lightproof airtight container. 

 

(147) Bacillus badius 

A. Raw material for manufacturing 
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(a) Compositional standards 

This product is an inoculum for manufacturing proliferated Bacillus badius MA001 

strain. 

Origin: The original strain is Bacillus badius MA 001 strain separated from the soil in 

Shizuoka prefecture in 1991. 

Physical and chemical properties: This product is a Gram-positive bacillus. It forms spores 

and does not grow under anaerobic conditions. 

Confirmation test:  

i. This product is applied on the medium, in which 0.5 g (0.45~0.54 g) of yeast extract, 

0.5 g (0.45~0.54 g) of sodium chloride, 0.1 g (0.05~0.14 g) of n-sodium butyrate, and 

1 g (0.5~1.4 g) of agar are added with water to make 100 mL and adjusted to pH 

7.7~7.9 (from (2) to (4), in B. (a). confirmation test (3) and (4), and in the procedure of 

the assay, referred to as “test agar medium”), cultured at 36~38 °C for 1~2 days. A 

platinum-loop amount of water is placed on a slide glass. The colony obtained by the 

procedure of the assay is placed on the slide glass using a platinum wire, stirred to be 

suspended, spread to the proper size, and dried at room temperature or by fire from a 

distance. Then, it is passed through the flame 2~3 times to be fixed. This is used as a 

sample. In the test of the sample by the Gram stain, bacilli stained blue-violet to dark 

purple are observed. 

ii. This product is applied on a test agar medium and cultured at 36~38 °C for 3~7 days. 

A platinum-loop amount of water is placed on a slide glass. The colony is placed on 

the slide glass using a platinum wire, stirred to be suspended, spread to the proper size, 

and dried at room temperature or by fire from a distance. Then, it is passed through the 

flame 2~3 times to be fixed. This is used as a sample. In the test of the sample by the 

spore stain method, spores stained pale-green to green are observed. 

iii. When this product is applied on the test agar medium, cultured at 36~38 °C for 1~2 

days, the white to pale yellow-white, irregular shaped, specific colony is detected. 

iv. This product is applied on the test agar medium, anaerobically cultured at 36~38 °C 

for 2~3 days, and then the growth of the bacteria is not observed. This product is 

applied on the medium, in which 0.5 g (0.45~0.54 g) of sodium chloride, 50 g 

(49.5~50.4 g) of bovine heart extract, 1.0 g (0.95~1.04 g) of tryptose, and 1.5 g 

(1.45~1.54 g) of agar are added with water to make 70 mL, adjusted to pH 7.2~7.6, 

and added with 30 mL of chicken egg yolk liquid (in B. (a). confirmation test (4), 

referred to as “egg yolk agar medium”), cultured aerobically at 36~38 °C for 1 day, 

and then the growth of the bacteria is not observed. 

 (b) Storage method and standards of subculture 
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The original strain is subcultured on a medium containing agar, bovine heart extract, and 

others, freeze-dried, and stored at 4 °C. This product is grown in the same medium, 

subdivided, and cryopreserved at −80 °C. This product shall not be subcultured. 

B. Preparation 
(a) Compositional standards 

This product is pieces or powder in which the raw material for manufacturing of Bacillus 

badius is cultured, and the bacterial cells are collected, dried, and mixed with fillers.  

Content: When this product is determined, it contains 10−1~102 times/g as much as the 

viable cell count on the label. 

Confirmation test: 

i. A platinum-loop amount of water is placed on a slide glass. The colony obtained by the 

procedure of the assay is placed on the slide glass using a platinum wire, stirred to be 

suspended, spread to the proper size, and dried at room temperature or by fire from a 

distance. Then, it is passed through the flame 2~3 times to be fixed. This is used as a 

sample. In the test of the sample by Gram stain, bacilli stained blue-violet to dark 

purple are observed. 

ii. A platinum-loop amount of water is placed on a slide glass. The sample stock solution 

prepared by the procedure of the assay is placed on the slide glass using a platinum 

wire, stirred to be suspended, spread to the proper size, and dried at room temperature 

or by fire from a distance. Then, it is passed through the flame 2~3 times to be fixed. 

This is used as a sample. In the test of the sample by the spore stain method, spores 

stained pale-green to green are observed. 

iii. The sample stock solution prepared by the assay is measured, and the diluent No. 1 

added with 0.01 v/v% of polysorbate 80 is hereinafter used as a diluent to prepare the 

sample solution according to the preparation of sample solution by the viable bacteria 

agent quantification method. This sample solution is applied on the test agar medium, 

cultured at 36~38 °C for 1~2 days, and then the white to pale yellow-white, irregular 

shaped, specific colony is detected. 

iv. In the test using the colony obtained by the procedure of the assay, inoculated into the 

test agar medium, and cultured anaerobically at 36~38 °C for 2~3 days, and then the 

growth of the bacteria is not observed. And in the test using the colony obtained by the 

procedure of the assay, inoculated into the egg yolk agar medium, and cultured 

aerobically at 36~38 °C for 1 day, and then the growth of the bacteria is not observed. 

Assay: 

Preparation of sample solution: Approximately 1 g of this product is weighed to the 

digits of 0.01 g, and the value is recorded. It is placed in a 100 mL homogenizer 
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vessel, added with 50 mL of 0.1 w/v% of potassium hydroxide solution, and stirred at 

10,000 rpm for 5 minutes. This is used as a sample stock solution. The diluent No. 1 

added with 0.01v/v% of polysorbate 80 is used as a diluent to prepare a sample 

solution at a concentration of 30~300 viable cell counts/mL according to the 

preparation of sample solution by the viable bacteria agent quantification method.  

Procedure: The test agar medium is used as a test agar medium. The culture medium is 

subjected to the procedures of method No. 1 of viable bacteria agent quantification 

method, and cultured for 1~2 days. 

(b) For manufacturing 

The raw material for manufacturing of Bacillus badius is cultured, and the bacterial cells 

are collected, dried, and mixed with fillers. 

(c) Standard of storage method 

It shall be stored in a capped container. 

 

(148) Bifidobacterium thermophilum 

Bifidobacterium thermophilum (Part 1) 
A. Raw material for manufacturing 

(a) Compositional standards 

This product is an inoculum for manufacturing proliferated and freeze-dried 

Bifidobacterium thermophilum chN-118 strain. 

Origin: The original strain is Bifidobacterium thermophilum chN-118 strain which was 

separated from chicken intestine in 1966. 

Physical and chemical properties: This product is an obligate anaerobic Gram-positive 

bacillus. It breaks down raffinose but does not break down xylose. 

Confirmation test: 

i. This product is applied on medium No. 1, anaerobically cultured at 36~38 °C for 2~3 

days and then the colony growing in the medium is milky brown to brown, a precise 

circle, hemispherically raised, with a smooth surface and circumference. 

ii. This product is applied on medium No. 1 and anaerobically cultured at 36~38 °C for 

2~3 days. A platinum-loop amount of water is placed on a slide glass. The colony 

obtained by the procedure of the assay is placed on the slide glass using a platinum 

wire, stirred to be suspended, spread to the proper size, and dried at room temperature 

or by fire from a distance. Then, it is passed through the flame 2~3 times to be fixed. 

This is used as a sample. In the test of the sample by the Gram stain, bacilli, which are 
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stained blue-violet to dark purple, claviform, curved, V-shaped and Y-shaped, are 

observed. 

iii. Medium No. 1 is used as a test agar medium. This product is applied on the medium 

and anaerobically cultured at 36~38 °C for 2~3 days. The results of the test on xylose 

and raffinose using the colony forming on the medium by method No. 1 of the 

glycolytic capacity test method shows that xylose are negative and raffinose is 

positive. 

iv. Medium No. 1 is used as a test agar medium. This product is applied on the medium 

and cultured at 36~38 °C for 2~3 days, and then the growth of the bacteria is not 

observed. 

(b) Storage method and standards of subculture 

The original strain is subcultured on medium No. 1 and cryopreserved at −80 °C, or 

freeze-dried and then stored at 4 °C. This product is grown in the same medium, subdivided, 

freeze-dried and then stored at 4 °C. The subculture of the original strain is three passages 

or less. This product shall not be subcultured. 

B. Preparation 
(a) Compositional standards 

This product is pieces or powder in which the raw material for manufacturing of 

Bifidobacterium thermophilum (part 1) is cultured, and the bacterial cells are collected, 

dried, added with corn starch, shellac and lactose, granulated and mixed with fillers. 

Content: When this product is determined, it contains 10−1~102 times/g as much as the 

viable cell count on the label. 

Confirmation test: 

i. The colony forming by the procedure of the assay is a precise circle, hemispherically 

raised, with a smooth surface and circumference, and milky brown to brown. 

ii. A platinum-loop amount of water is placed on a slide glass. The colony obtained by 

the procedure of the assay is placed on the slide glass using a platinum wire, stirred to 

be suspended, spread to the proper size, and dried at room temperature or by fire from 

a distance. Then, it is passed through the flame 2~3 times to be fixed. This is used as a 

sample. In the test of the sample by the Gram stain, bacilli, which are stained blue-

violet to dark purple, claviform, curved, V-shaped and Y-shaped, are observed. 

 iii. In the test using the colony obtained by the procedure of the assay, the results of the 

test on xylose and raffinose using the colony forming on the medium by method No. 1 

of the glycolytic capacity test method shows that xylose are negative and raffinose is 

positive. 



Provisional Translation from Japanese Original 
 

474 
 

iv. The sample solution prepared by the assay is subjected to the procedure of method 

No. 2 of the viable bacteria agent quantification method. The sample solution is 

cultured at 36~38 °C for 2~3 days, and then the growth of the bacteria is not observed. 

Assay: 

Preparation of sample solution: The diluent No. 2 is used as a diluent. The sample solution 

is prepared at a concentration of 300~3,000 viable cell counts/mL according to the 

preparation of the sample solution specified in the viable bacteria agent quantification 

method 

Procedure: Medium No. 1 is used as a test agar medium. The culture medium is subjected to 

the procedures of method No. 2 of viable bacteria agent quantification method, and 

cultured at 36~38 °C for 2~3 days. 

 (b) For manufacturing, 

The raw material for manufacturing of Bifidobacterium thermophilum (Part 1) is cultured, 

and the bacterial cells are collected, dried, added with corn starch, shellac and lactose, 

granulated and mixed with fillers. 

However, a mixture of Lactobacillus sarivalius  preparation shall be used. 

(c) Standard of storage method 

It shall be stored in a capped container. 

 

Bifidobacterium thermophilum (Part 2) 
A. Raw material for manufacturing 

(a) Compositional standards 

This product is an inoculum for manufacturing proliferated and freezed Bifidobacterium 

thermophilum S-501 strain. 

Origin: The original strain is Bifidobacterium thermophilum S-501 strain which was 

separated from pig feces in 1985. 

Physical and chemical properties: The physical and chemical properties are the same as 

those of the raw material for manufacturing of Bifidobacterium thermophilum (part 1). 

Confirmation test: The confirmation test of the raw material for manufacturing of 

Bifidobacterium thermophilum (part 1) is applied mutatis mutandis 

(b) Storage method and standards of subculture 

The storage method and standards of subculture of the raw material for manufacturing of 

Enterococcus faecium (Part 4) is applied mutatis mutandis. 

B. Preparation 
(a) Compositional standards 
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This product is pieces or powder in which the raw material for manufacturing of 

Bifidobacterium thermophilum (part 2) is cultured, and the bacterial cells are collected, 

dried, and mixed with fillers. 

Content: When this product is determined, it contains 10−1~102 times/g as much as the 

viable cell count on the label. 

Confirmation test: The confirmation test of preparation of Bifidobacterium thermophilum 

(part 1) is applied mutatis mutandis 

Assay: The assay of Bifidobacterium thermophilum (part 1) is applied mutatis mutandis. 

(b) For manufacturing 

The raw material for manufacturing of Bifidobacterium thermophilum (part 2)   is 

cultured, and the bacterial cells are collected, dried, and mixed with fillers.  

However, a mixture of Enterococcus faecium (part 4) preparation and Lactobacillus 

acidophilus (part 5) preparation shall be used. 

(c) Standard of storage method 

It shall be stored in a capped container. 

 

Bifidobacterium thermophilum (Part 3) 
A. Raw material for manufacturing 

(a) Compositional standards 

This product is an inoculum for manufacturing proliferated and freezed Bifidobacterium 

thermophilum SS-4 strain. 

Origin: The original strain is Bifidobacterium thermophilum SS-4 strain which was 

separated from pig intestine in 1966. 

Physical and chemical properties: The physical and chemical properties are the same as 

those of the raw material for manufacturing of Bifidobacterium thermophilum (Part 1). 

Confirmation test: The confirmation test of the raw material for manufacturing of 

Bifidobacterium thermophilum (Part 1) is applied mutatis mutandis. 

(b) Storage method and standards of subculture 

 The storage method and standards of subculture of the raw material for manufacturing 

of Bifidobacterium thermophilum (Part1) is applied mutatis mutandis. 

B. Preparation 
(a) Compositional standards 

This product is pieces or powder in which the raw material for manufacturing of 

Bifidobacterium thermophilum (part 3) is cultured, and the bacterial cells are collected, 

dried, added with corn starch, shellac and lactose, granulated and mixed with fillers. 
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Content: When this product is determined, it contains 10−1~102 times/g as much as the 

viable cell count on the label. 

Confirmation test: The confirmation test of preparation of Bifidobacterium thermophilum 

(part 1) is applied mutatis mutandis. 

Assay: The assay of Bifidobacterium thermophilum (part 1) is applied mutatis mutandis. 

(b) For manufacturing 

The raw material for manufacturing of Bifidobacterium thermophilum (Part 3) is cultured, 

and the bacterial cells are collected, dried, added with corn starch, shellac and lactose, 

granulated and mixed with fillers. 

(c) Standard of storage method 

It shall be stored in a capped container. 

 

Bifidobacterium thermophilum (Part 4) 
A. Raw material for manufacturing 

(a) Compositional standards 

This product is an inoculum for manufacturing proliferated and freeze or freeze-dried 

Bifidobacterium thermophilumWBL-4R strain. 

Origin: The original strain is Bifidobacterium thermophilumWBL-4R strain which was 

separated from bovine feces in 1979. 

Physical and chemical properties: The physical and chemical properties are the same as 

those of the raw material for manufacturing of Bifidobacterium thermophilum (part 1). 

Confirmation test: The confirmation test of the raw material for manufacturing of 

Bifidobacterium thermophilum (part 1) is applied mutatis mutandis 

(b) Storage method and standards of subculture 

The original strain is subcultured on medium No. 1 and cryopreserved at −80 °C, or 

freeze-dried and then stored at 4 °C. This product is grown in the same medium, subdivided, 

and cryopreserved at −80 °C, or freeze-dried and then stored at 4 °C.The subculture of the 

original strain is three passages or less. This product shall not be subcultured. 

 

B. Preparation 
(a) Compositional standards 

This product is pieces or powder in which the raw material for manufacturing of 

Bifidobacterium thermophilum (part 4) is cultured, and the bacterial cells are collected, 

dried, and mixed with fillers. 

Content: When this product is determined, it contains 10−1~102 times/g as much as the 

viable cell count on the label. 
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Confirmation test: The confirmation test of preparation of Bifidobacterium thermophilum 

(part 1) is applied mutatis mutandis 

Assay: The assay of Bifidobacterium thermophilum (part 1) is applied mutatis mutandis. 

(b) For manufacturing 

The raw material for manufacturing of Bifidobacterium thermophilum (part 4)   is 

cultured, and the bacterial cells are collected, dried, and mixed with fillers.  

(c) Standard of storage method 

It shall be stored in a capped container. 

 

(149) Bifidobacterium pseudolongum 

Bifidobacterium pseudolongum (Part 1) 
A. Raw material for manufacturing 

(a) Compositional standards 

This product is an inoculum for manufacturing proliferated and freeze or freeze-dried 

Bifidobacterium pseudolongum GSL-3 strain. 

Origin: The original strain is Bifidobacterium pseudolongum GSL-3 strain which was 

separated from pig feces in 1979. 

Physical and chemical properties: This product is an obligate anaerobic Gram-positive 

bacillus. It breaks down xylose and raffinose. 

Confirmation test: 

i. This product is applied on medium No. 1, anaerobically cultured at 36~38 °C for 2~3 

days and then the colony growing in the medium is milky brown to brown, a precise 

circle, hemispherically raised, with a smooth surface and circumference. 

ii. This product is applied on medium No. 1 and anaerobically cultured at 36~38 °C for 

2~3 days. A platinum-loop amount of water is placed on a slide glass. The colony 

obtained by the procedure of the assay is placed on the slide glass using a platinum 

wire, stirred to be suspended, spread to the proper size, and dried at room temperature 

or by fire from a distance. Then, it is passed through the flame 2~3 times to be fixed. 

This is used as a sample. In the test of the sample by the Gram stain, bacilli, which are 

stained blue-violet to dark purple, claviform, are observed. 

iii. Medium No. 1 is used as a test agar medium. This product is applied on the medium 

and anaerobically cultured at 36~38 °C for 2~3 days. The results of the test on xylose  

and raffinose using the colony forming on the medium by method No. 1 of the 

glycolytic capacity test method shows that  both are positive. 
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iv. Medium No. 1 is used as a test agar medium. This product is applied on the medium 

and cultured at 36~38 °C for 2~3 days, and then the growth of the bacteria is not 

observed. 

(b) Storage method and standards of subculture 

 The storage method and standards of subculture of the raw material for manufacturing 

of Bifidobacterium thermophilum (Part 4) is applied mutatis mutandis. 

B. Preparation 
(a) Compositional standards 

This product is pieces or powder in which the raw material for manufacturing of 

Bifidobacterium pseudolongum (part 1) is cultured, and the bacterial cells are collected, 

dried, and mixed with fillers. 

Content: When this product is determined, it contains 10−1 to 102 times/g as much as the 

viable cell count on the label. 

Confirmation test: 

i. The colony forming by the procedure of the assay is a precise circle, hemispherically 

raised, with a smooth surface and circumference, and milky brown to brown. 

ii. A platinum-loop amount of water is placed on a slide glass. The colony obtained by 

the procedure of the assay is placed on the slide glass using a platinum wire, stirred to 

be suspended, spread to the proper size, and dried at room temperature or by fire from 

a distance. Then, it is passed through the flame 2~3 times to be fixed. This is used as a 

sample. In the test of the sample by the Gram stain, bacilli, which are stained blue-

violet to dark purple, claviform, are observed. 

iii. In the test using the colony obtained by the procedure of the assay, the results of the 

test on arabinose, melibiose, and melezitose using the colony obtained by the 

procedure of the assay by method No. 1 of the glycolytic capacity test method shows 

that both are positive. 

iv. The sample solution prepared by the assay is subjected to the procedure of method 

No. 2 of the viable bacteria agent quantification method. The sample solution is 

cultured at 36~38 °C for 2~3 days, and then the growth of the bacteria is not observed. 

Assay: The assay of Bifidobacterium thermophilum (part 1) is applied mutatis mutandis. 

(b) For manufacturing 

The raw material for manufacturing of Bifidobacterium pseudolongum (part 1)   is 

cultured, and the bacterial cells are collected, dried, and mixed with fillers. 

(c) Standard of storage method 

It shall be stored in a capped container. 
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Bifidobacterium pseudolongum (Part 2) 
A. Raw material for manufacturing 

(a) Compositional standards 

This product is an inoculum for manufacturing proliferated and freezed Bifidobacterium 

pseudolongum M-602 strain. 

Origin: The original strain is Bifidobacterium pseudolongum M-602 strain which was 

separated from chicken feces in 1980. 

Physical and chemical properties: The physical and chemical properties are the same as 

those of the raw material for manufacturing of Bifidobacterium pseudolongum (part 1). 

Confirmation test: The confirmation test of the raw material for manufacturing of 

Bifidobacterium pseudolongum (part 1) is applied mutatis mutandis 

(b) Storage method and standards of subculture 

 The storage method and standards of subculture of the raw material for manufacturing 

of Enterococcus faecium (Part 4) is applied mutatis mutandis. 

B. Preparation 
(a) Compositional standards 

This product is pieces or powder in which the raw material for manufacturing of 

Bifidobacterium pseudolongum (part 2) is cultured, and the bacterial cells are collected, 

dried, and mixed with fillers. 

Content: When this product is determined, it contains 10−1~102 times/g as much as the 

viable cell count on the label. 

Confirmation test: The confirmation test of preparation of Bifidobacterium pseudolongum 

(part 1) is applied mutatis mutandis 

Assay: The assay of Bifidobacterium thermophilum (part 1) is applied mutatis mutandis. 

(b) For manufacturing 

The raw material for manufacturing of Bifidobacterium pseudolongum (part 2)   is 

cultured, and the bacterial cells are collected, dried, and mixed with fillers.  

(c) Standard of storage method 

It shall be stored in a capped container. 

 

(150) Lactobacillus acidophilus 

Lactobacillus acidophilus (Part 1) 
A. Raw material for manufacturing 

(a) Compositional standards 
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This product is an inoculum for manufacturing proliferated and freeze-dried 

Lactobacillus acidophilus ATCC 33199 strain. 

Origin: The original strain is Lactobacillus acidophilus ATCC 33199 strain separated from 

the avian crop (chicken) in 1980. 

Physical and chemical properties: This product is a facultative anaerobic Gram-positive 

bacillus. It breaks down lactose to produce lactic acid and breaks down amygdalin and 

cellobiose.  

Confirmation test: 

i. This product is applied on medium No. 1, anaerobically cultured at 36~38 °C for 2 

days and then the colony growing in the medium is milky brown to brown, slightly 

irregular or precise circle, hemispherically or slightly raised, with a smooth or rough 

surface and circumference. 

ii. This product is applied on medium No. 1 and anaerobically cultured at 36~38 °C for 2 

days. A platinum-loop amount of water is placed on a slide glass. The colony obtained 

by the procedure of the assay is placed on the slide glass using a platinum wire, stirred 

to be suspended, spread to the proper size, and dried at room temperature or by fire 

from a distance. Then, it is passed through the flame 2~3 times to be fixed. This is 

used as a sample. In the test of the sample by the Gram stain, bacilli or long bacilli, 

which are stained blue-violet to dark purple are observed. 

iii. Medium No. 9 is used as a test agar medium. This product is applied on the medium 

and cultured at 36~38 °C for 2 days, and then the growth of the bacteria is poor. 

iv. Medium No. 1 is used as a test agar medium. This product is applied on the medium 

and cultured at 36~38 °C for 2 days, and then the growth of the bacteria is observed. 

v. Medium No. 1 is used as a test agar medium. This product is applied on the medium 

and anaerobically cultured at 36~38 °C for 2 days. In the test using the colony forming 

on the medium by the lactic acid producing capacity test method, production of lactic 

acid is observed. 

vi. Medium No. 1 is used as a test agar medium. This product is applied on the medium 

and anaerobically cultured at 36~38 °C for 2 days. The results of the test using the 

colony growing in the medium on amygdalin and cellobiose by method No. 1 of the 

glycolytic capacity test method shows that both are positive. 

(b) Storage method and standards of subculture 

 The storage method and standards of subculture of the raw material for manufacturing 

of Enterococcus faecium (Part 1) is applied mutatis mutandis. 

B. Preparation 
(a) Compositional standards 
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This product is pieces or powder in which the raw material for manufacturing of 

Lactobacillus acidophilus (part 1) is cultured, and the bacterial cells are collected, added 

with beta-glucan, dried, and mixed with fillers. 

Content: When this product is determined, it contains 10−1 to 102 times/g as much as the 

viable cell count on the label. 

Confirmation test: 

i. The colony forming by the procedure of the assay is milky brown to brown, slightly 

irregular or precise circle, hemispherically or slightly raised, with a smooth or rough 

surface and circumference. 

ii. A platinum-loop amount of water is placed on a slide glass. The colony obtained by 

the procedure of the assay is placed on the slide glass using a platinum wire, stirred to 

be suspended, spread to the proper size, and dried at room temperature or by fire from 

a distance. Then, it is passed through the flame 2~3 times to be fixed. This is used as a 

sample. In the test of the sample by the Gram stain, bacilli or long bacilli, which are 

stained blue-violet to dark purple, are observed. 

iii. The sample solution prepared by the assay is subjected to the procedure of method 

No. 2 of the viable bacteria agent quantification method. In this procedure, medium 

No. 9 is used as a test agar medium. The sample solution is cultured at 36~38 °C for 2 

days, and then the growth of the bacteria is poor. 

iv. The sample solution prepared by the assay is subjected to the procedure of method 

No. 2 of the viable bacteria agent quantification method. In this procedure, medium 

No.1 is used as a test agar medium. The sample solution is cultured at 36~38 °C for 2 

days, and then the growth of the bacteria is observed. 

v. In the test using the sample stock solution 0.1 mL prepared by the assay or the colony 

obtained by the procedure of the assay by the lactic acid producing capacity test 

method, production of lactic acid is observed 

vi. In the test using the colony obtained by the procedure of the assay, the results of the 

test using the colony growing in the medium on amygdalin and cellobiose by method 

No. 1 of the glycolytic capacity test method shows that both are positive. 

Assay: 

Preparation of sample solution: The preparation of sample solution of Bifidobacterium 

thermophilum (part 1) is applied mutatis mutandis. 

Procedure: Procedure: Medium No. 1 is used as a test agar medium. The culture medium 

is subjected to the procedures of method No. 2 of viable bacteria agent quantification 

method, and cultured at 36~38 °C for 2days. 

(b) For manufacturing 
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The raw material for manufacturing of Lactobacillus acidophilus (part 1) is cultured, and 

the bacterial cells are collected, added with beta-glucan, dried, and mixed with fillers. 

However, a mixture of Enterococcus faecium (part 1) preparation shall be used.  

(c) Standard of storage method 

It shall be stored in a capped container. 

 

Lactobacillus acidophilus (Part 2) 
A. Raw material for manufacturing 

(a) Compositional standards 

This product is an inoculum for manufacturing proliferated and freeze or freeze-dried 

Lactobacillus acidophilus GAL-2 strain. 

Origin: The original strain is Lactobacillus acidophilus GAL-2strain which was separated 

from chicken feces in 1979. 

Physical and chemical properties: The physical and chemical properties are the same as 

those of the raw material for manufacturing of Lactobacillus acidophilus (part 1). 

Confirmation test: The confirmation test of the raw material for manufacturing of 

Lactobacillus acidophilus (part 1) is applied mutatis mutandis 

(b) Storage method and standards of subculture 

 The storage method and standards of subculture of Bifidobacterium thermophilum (part 

4) is applied mutatis mutandis. 

B. Preparation 
(a) Compositional standards 

This product is pieces or powder in which the raw material for manufacturing of 

Lactobacillus acidophilus (part 2) is cultured, and the bacterial cells are collected, dried, and 

mixed with fillers. 

Content: When this product is determined, it contains 10|−1 to 102 times/g as much as the 

viable cell count on the label. 

Confirmation test: The confirmation test of preparation of Lactobacillus acidophilus (part 1) 

is applied mutatis mutandis 

Assay: The assay of Lactobacillus acidophilus (part 1) is applied mutatis mutandis. 

(b) For manufacturing 

The raw material for manufacturing of Lactobacillus acidophilus (part 2)   is cultured, 

and the bacterial cells are collected, dried, and mixed with fillers.  

(c) Standard of storage method 

It shall be stored in a capped container. 
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Lactobacillus acidophilus (Part 3) 
A. Raw material for manufacturing 

(a) Compositional standards 

This product is an inoculum for manufacturing proliferated and freeze or freeze-dried 

Lactobacillus acidophilus GBL-2 strain. 

Origin: The original strain is Lactobacillus acidophilus GBL-2 strain which was separated 

from bovine feces in 1979. 

Physical and chemical properties: The physical and chemical properties are the same as 

those of the raw material for manufacturing of Lactobacillus acidophilus (part 1). 

Confirmation test: The confirmation test of the raw material for manufacturing of 

Lactobacillus acidophilus (part 1) is applied mutatis mutandis 

(b) Storage method and standards of subculture 

 The storage method and standards of subculture of Bifidobacterium thermophilum (part 

4) is applied mutatis mutandis. 

B. Preparation 
(a) Compositional standards 

This product is pieces or powder in which the raw material for manufacturing of 

Lactobacillus acidophilus (part 3) is cultured, and the bacterial cells are collected, dried, and 

mixed with fillers. 

Content: When this product is determined, it contains 10−1~102 times/g as much as the 

viable cell count on the label. 

Confirmation test: The confirmation test of preparation of Lactobacillus acidophilus (part 1) 

is applied mutatis mutandis 

Assay: The assay of Lactobacillus acidophilus (part 1) is applied mutatis mutandis. 

(b) For manufacturing 

The raw material for manufacturing of Lactobacillus acidophilus (part 3)   is cultured, 

and the bacterial cells are collected, dried, and mixed with fillers.  

(c) Standard of storage method 

It shall be stored in a capped container. 

 

Lactobacillus acidophilus (Part 4) 
A. Raw material for manufacturing 

(a) Compositional standards 

This product is an inoculum for manufacturing proliferated and freeze or freeze-dried 

Lactobacillus acidophilus GSL-2 strain. 
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Origin: The original strain is Lactobacillus acidophilus GSL-2 strain which was separated 

from pig feces in 1979. 

Physical and chemical properties: The physical and chemical properties are the same as 

those of the raw material for manufacturing of Lactobacillus acidophilus (part 1). 

Confirmation test: The confirmation test of the raw material for manufacturing of 

Lactobacillus acidophilus (part 1) is applied mutatis mutandis 

(b) Storage method and standards of subculture 

 The storage method and standards of subculture of Bifidobacterium thermophilum (part 

4) is applied mutatis mutandis. 

B. Preparation 
(a) Compositional standards 

This product is pieces or powder in which the raw material for manufacturing of 

Lactobacillus acidophilus (part 4) is cultured, and the bacterial cells are collected, dried, and 

mixed with fillers.  

Content: When this product is determined, it contains 10−1~102 times/g as much as the 

viable cell count on the label. 

Confirmation test: The confirmation test of preparation of Lactobacillus acidophilus (part 1) 

is applied mutatis mutandis 

Assay: The assay of Lactobacillus acidophilus (part 1) is applied mutatis mutandis. 

(b) For manufacturing 

The raw material for manufacturing of Lactobacillus acidophilus (part 4) is cultured, and 

the bacterial cells are collected, dried, and mixed with fillers.  

(c) Standard of storage method 

It shall be stored in a capped container. 

 

Lactobacillus acidophilus (Part 5) 
A. Raw material for manufacturing 

(a) Compositional standards 

This product is an inoculum for manufacturing proliferated and freezed Lactobacillus 

acidophilus LAC-300 strain. 

Origin: The original strain is Lactobacillus acidophilus LAC-300 strain which was 

separated from human feces in 1977. 

Physical and chemical properties: The physical and chemical properties are the same as 

those of the raw material for manufacturing of Lactobacillus acidophilus (part 1). 

Confirmation test: The confirmation test of the raw material for manufacturing of 

Lactobacillus acidophilus (part 1) is applied mutatis mutandis 
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(b) Storage method and standards of subculture 

 The storage method and standards of subculture of Enterococcus faecium (part 4) is 

applied mutatis mutandis. 

B. Preparation 

(a) Compositional standards 

This product is pieces or powder in which the raw material for manufacturing of 

Lactobacillus acidophilus (part 5) is cultured, and the bacterial cells are collected, dried, and 

mixed with fillers. 

Content: When this product is determined, it contains 10−1~102 times/g as much as the 

viable cell count on the label. 

Confirmation test: The confirmation test of preparation of Lactobacillus acidophilus (part 1) 

is applied mutatis mutandis 

Assay: The assay of Lactobacillus acidophilus (part 1) is applied mutatis mutandis. 

(b) For manufacturing 

The raw material for manufacturing of Lactobacillus acidophilus (part 5) is cultured, and 

the bacterial cells are collected, dried, and mixed with fillers.  

(c) Standard of storage method 

It shall be stored in a capped container. 

 

Lactobacillus acidophilus (Part 6) 
A. Raw material for manufacturing 

(a) Compositional standards 

This product is an inoculum for manufacturing proliferated and freezed Lactobacillus 

acidophilus M-13 strain. 

Origin: The original strain is Lactobacillus acidophilus M-13 strain which was separated 

from pig feces in 1970. 

Physical and chemical properties: The physical and chemical properties are the same as 

those of the raw material for manufacturing of Lactobacillus acidophilus (part 1). 

Confirmation test: The confirmation test of the raw material for manufacturing of 

Lactobacillus acidophilus (part 1) is applied mutatis mutandis 

(b) Storage method and standards of subculture 

 The storage method and standards of subculture of Enterococcus faecium (part 2) is 

applied mutatis mutandis. 

B. Preparation 
(a) Compositional standards 
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This product is pieces or powder in which the raw material for manufacturing of 

Lactobacillus acidophilus (part 6) is cultured and the bacterial cells are collected, added 

with L-arginine hydrochloride, dried, and added with fillers. 

Content: When this product is determined, it contains 10−1~102 times/g as much as the 

viable cell count on the label. 

Confirmation test: The confirmation test of preparation of Lactobacillus acidophilus (part 1) 

is applied mutatis mutandis 

Assay: The assay of Lactobacillus acidophilus (part 1) is applied mutatis mutandis. 

(b) For manufacturing 

For manufacturing, the raw material for manufacturing of Lactobacillus acidophilus (part 

6) is cultured and the bacterial cells are collected, added with L-arginine hydrochloride, 

dried, and mixed with fillers. 

 (c) Standard of storage method 

It shall be stored in a capped container. 

 

(151) Lactobacillus salivarius 

A. Raw material for manufacturing 
(a) Compositional standards 

This product is an inoculum for manufacturing proliferated and freeze-dried 

Lactobacillus salivarius chN-426 strain. 

Origin: The original strain is Lactobacillus salivarius chN-426 strain which was separated 

from chicken intestine in 1966. 

Physical and chemical properties: This product is a facultative anaerobic Gram-positive 

bacillus. It breaks down lactose to produce lactic acid and not breaks down amygdalin 

and cellobiose. 

Confirmation test: 

i. This product is applied on medium No. 1, anaerobically cultured at 36~38 °C for 2 

days and then the colony growing in the medium is milky brown to brown, slightly 

irregular or precise circle, hemispherically or slightly raised, with a smooth or rough 

surface and circumference. 

ii. This product is applied on medium No. 1 and anaerobically cultured at 36~38 °C for 2 

days. A platinum-loop amount of water is placed on a slide glass. The colony obtained 

by the procedure of the assay is placed on the slide glass using a platinum wire, stirred 

to be suspended, spread to the proper size, and dried at room temperature or by fire 

from a distance. Then, it is passed through the flame 2~3 times to be fixed. This is 
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used as a sample. In the test of the sample by the Gram stain, bacilli or long bacilli, 

which are stained blue-violet to dark purple, are observed. 

iii. Medium No. 9 is used as a test agar medium. This product is applied on the medium 

and cultured at 36~38 °C for 2 days, and then the growth of the bacteria is poor.  

iv. Medium No. 1 is used as a test agar medium. This product is applied on the medium 

and cultured at 36~38 °C for 2 days, and then the growth of the bacteria is observed. 

v. Medium No. 1 is used as a test agar medium. This product is applied on the medium 

and anaerobically cultured at 36~38 °C for 2 days. In the test using the colony forming 

on the medium by the lactic acid producing capacity test method, production of lactic 

acid is observed. 

vi. Medium No. 1 is used as a test agar medium. This product is applied on the medium 

and anaerobically cultured at 36~38 °C for 2 days. The results of the test using the 

colony growing in the medium on amygdalin and cellobiose by method No. 1 of the 

glycolytic capacity test method shows that both are negative. 

(b) Storage method and standards of subculture 

 The storage method and standards of subculture of the raw material for manufacturing 

of Bifidobacterium thermophilum (Part 1) is applied mutatis mutandis. 

B. Preparation 
(a) Compositional standards 

This product is pieces or powder in which the raw material for manufacturing of 

Lactobacillus salivarius is cultured, and the bacterial cells are collected, dried, added with 

corn starch, shellac and lactose, granulated and mixed with fillers. 

Content: When this product is determined, it contains 10−1~102 times/g as much as the 

viable cell count on the label. 

Confirmation test: 

i. The colony forming by the procedure of the assay is milky brown to brown, slightly 

irregular or precise circle, hemispherically or slightly raised, with a smooth or rough 

surface and circumference. 

ii. A platinum-loop amount of water is placed on a slide glass. The colony obtained by 

the procedure of the assay is placed on the slide glass using a platinum wire, stirred to 

be suspended, spread to the proper size, and dried at room temperature or by fire from 

a distance. Then, it is passed through the flame 2~3 times to be fixed. This is used as a 

sample. In the test of the sample by the Gram stain, bacilli or long bacilli, which are 

stained blue-violet to dark purple, claviform, are observed. 

iii. The sample solution prepared by the assay is subjected to the procedure of method 

No. 2 of the viable bacteria agent quantification method. In this procedure, medium 
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No. 9 is used as a test agar medium. The sample solution is cultured at 36~38 °C for 2 

days, and then the growth of the bacteria is poor. 

iv. The sample solution prepared by the assay is subjected to the procedure of method 

No. 2 of the viable bacteria agent quantification method. In this procedure, medium 

No.1 is used as a test agar medium. The sample solution is cultured at 36~38 °C for 2 

days, and then the growth of the bacteria is observed. 

v. In the test using the sample stock solution 0.1 mL prepared by the assay or the colony 

obtained by the procedure of the assay by the lactic acid producing capacity test 

method, production of lactic acid is observed 

vi. In the test using the colony obtained by the procedure of the assay, the results of the 

test using the colony growing in the medium on amygdalin and cellobiose by method 

No. 1 of the glycolytic capacity test method shows that both are negative. 

Assay: The assay of Lactobacillus acidophilus (part 1) is applied mutatis mutandis. 

(b) For manufacturing 

The raw material for manufacturing of Lactobacillus salivarius is cultured, and the 

bacterial cells are collected, dried, added with corn starch, shellac and lactose, granulated 

and mixed with fillers. 

However, a mixture of Bifidobacterium thermophilum (part 1) preparation shall be used. 

(c) Standard of storage method 

It shall be stored in a capped container. 

 

(152) Calcium formate 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined following drying, it contains 98.0 % or over of 

calcium formate (Ca(HCOO)2). 
Physical and chemical properties: 

i. This product is white to pale yellow crystals or powder. 

ii. This product is easy to dissolve in water and hardly dissolves in methanol. 

Confirmation test: 

i. The solution of this product in water (1→10) gives the qualitative reactions i. to iii. of 

calcium salt. 

ii. 1 mL of the solution, in which approximately 0.5 g of this product is dissolved in 5 mL 

of water, is measured, added with 0.5 mL of hydrochloric acid, and added with 20 mg 

(19.5~20.4 mg) of magnesium powder in several times. When bubbles disappear, it is 
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added with 3 mL of sulfuric acid (3→5) and 10 mg (9.5~10.4 mg) of chromotropic 

acid and vigorously shaken. It is heated in a water bath for approximately 10 minutes, 

and then it is red to purple. 

Purity test: 

i. Clarity and color of solution: 1.0 g (0.95~1.04 g) of this product is dissolved in 100 mL 

of water. The resulting solution shall be colorless to pale yellow and transparent. 

ii. pH: The pH of solution in water (1→100) of this product shall be 7.0~8.5. 

iii. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 2 of the heavy metals test method. A control solution is 

prepared using 2.0 mL of lead standard solution by the method. When the sample 

solution and the control solution are tested by the heavy metals test method, the color 

of the sample solution shall not be darker than that of the control solution (20 mg/kg or 

less). 

iv. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 1 of the arsenic test method. When the solution is tested by 

the arsenic test method using device A, the color of absorbing solution shall not be 

darker than the standard color (4 mg/kg or less). 

Water content: 0.2 % or less (Water metering method). 

Assay: Approximately 2.0 g of this product is weighed to the digits of 0.001 g, and the value 

is recorded. It is dissolved with water 50 mL and titrated with 1 mol/L hydrochloric acid 

(potentiometric titration). A blank test is performed by the same method and corrections 

are made.  

1 mL of 1 mol/L hydrochloric acid = 65.01 mg Ca(HCOO)2 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of calcium formate 

are applied mutatis mutandis. 

(b) Standard of storage method 

The standard of storage method of the raw material for manufacturing of calcium formate 

is applied mutatis mutandis. 

 

(153) Sodium gluconate 

A. Raw material for manufacturing 
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(a) Compositional standards 

Content: When this product is determined following drying, it contains 98.0~102.0 % of 

sodium gluconate (C6H11O7Na). 

Physical and chemical properties: This product is white to yellowish-white crystalline 

powder or particles. 

Confirmation test: 

i. The solution of this product in water (1→20) gives the qualitative reaction i. and iii. of 

sodium salt. 

ii. When an infrared absorption spectrum of this product is measured by the paste method 

of the infrared absorption spectroscopy, the absorption is observed at near 3,520~3,560 

cm−1, 3,410~3,450 cm−1, 3,290~3,330 cm−1, 1,580~1,660 cm−1, and 1,080~1,100 cm−1. 

Purity test: 

i. Clarity and color of solution: This product 1.0 g (0.95~1.04 g) is dissolved in 10 mL of 

water. The resulting solution shall be colorless and almost clear. 

ii. pH: The pH the solution of this product in water (1→10) shall be 6.2~7.8. 

iii. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 2 of the heavy metals test method. A control solution is 

prepared using 2.0 mL of lead standard solution by the method. When the sample 

solution and the control solution are tested by the heavy metals test method, the color 

of the sample solution shall not be darker than that of the control solution (20 mg/kg or 

less). 

iv. Arsenic: 0.5 g (0.45~0.54 g) of this product is weighed, and a sample solution is 

prepared by Method No. 1 of the arsenic test method. When the solution is tested by 

the arsenic test method using device A, the color of absorbing solution shall not be 

darker than the standard color (4 mg/kg or less). 

Loss on drying: 0.30 % or less (2 g, 105 °C, 2 hours) 

Assay: This product is dried and appropriately 0.15 g of it is weighed to the digits of 0.001 

g, and the values is recorded. It is added with 75 mL of acetic acid and titrated with 0.1 

mol/L perchloric acid test solution (indicator: 10 drops of quinaldine red). In this case, the 

end point of titration is the time when the red color of the solution disappears. A blank 

test is performed by the same method and corrections are made. 

1 mL of 0.1 mol/L perchloric acid = 21.81 mg C6H11O7Na 

(b) Standard of storage method 

It shall be stored in a capped container. 

B. Preparation 
(a) Compositional standards 
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The compositional standards of the raw material for manufacturing of sodium gluconate 

are applied mutatis mutandis. 

(b) Standard of storage method 
The standard of storage method of the raw material for manufacturing of sodium 

gluconate is applied mutatis mutandis. 

 

(154) Potassium diformate 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined following drying, it contains 95.0 % or over of 

potassium diformate (C2H3O4K). 

Physical and chemical properties: This product is white crystalline powder with no odor or a 

slight specific odor. 

Confirmation test: 

i. The pH of the solution of this product in water (1→100) shall be 3.3~4.3. 

ii. 1 g (0.95~1.04 g) of this product is added with 10 mL of water and filtered. This 

solution 1 mL is added with 1 mL of ethanol and 3 drops of sulfuric acid, heated in a 

water bath, and then the odor of ethyl formate occurs. 

iii. 1 g (0.95~1.04 g) of this product is added with 10 mL of water and filtered. This 

solution is added with lead acetate solution and then white crystalline precipitation is 

generated. In addition, when it is added with silver nitrate test solution and heated, it 

becomes cloudy within 30 seconds. 

iv. This product gives the qualitative reaction i. of potassium salt. 

Purity test: 

i. Melting point: The melting point of this product shall be 108~109 °C. 

ii. Heavy metal: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 2 of the heavy metals test method. A control solution is 

prepared using 2.0 mL of lead standard solution by the method. When the sample 

solution and the control solution are tested by the heavy metals test method, the color 

of the sample solution shall not be darker than that of the control solution (20 mg/kg or 

less). 

iii. Arsenic: 1.0 g (0.95~1.04 g) of this product is weighed, and a sample solution is 

prepared by Method No. 3 of the arsenic test method. When the solution is tested by 

the arsenic test method using device A, the color of absorbing solution shall not be 

darker than the standard color (2 mg/kg or less). 
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Water content: 1.0 % or less (Direct titration method). 

Assay: Approximately 2 g of this product is weighed to the digits of 0.01 g and the value is 

recorded. It is dissolved with water, transferred to a 500 mL volumetric flask, added with 

water to the graduation line to make 500 mL. 20 mL of this solution measured using a 

volumetric pipette is transferred to a stoppered Erlenmeyer flask, and while shaking 

added with 18~19 mL of sodium carbonate test solution and 50 mL of 0.02 mol/L 

potassium permanganate using a volumetric pipette. It is heated at 80 °C for 5 minutes 

with occasionally shaking, quenched, while shaking added with 1 g (0.5~1.4 g) of 

potassium iodide and 15 mL of 2 mol/L sulfuric acid test solution, and titrated with 0.1 

mol/L sodium thiosulfate solution (indicator: starch test solution 1 mL). A blank test is 

performed by the same method and corrections are made.  

Amount of potassium diformate (mg) = Titer of 0.1 mol/L sodium thiosulfate solution 

(mL) × 3.254 

(b) Standard of manufacturing method 

For manufacturing, potassium diformate crystals produced by reaction of formic acid and 

potassium formate are added with vegetable oil, silica gel and others. 

(c) Standard of storage method 

It shall be stored in an air tight container. 

B. Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of potassium 

diformate are applied mutatis mutandis. 

(b) Standard of storage method  

The standard of storage method of the raw material for manufacturing of potassium 

diformate is applied mutatis mutandis. 

 

(155) Fumaric acid 

A. Raw material for manufacturing 
(a) Compositional standards 

Content: When this product is determined, it contains 99.0 % or over of fumaric acid 

(C4H4O4). 
Physical and chemical properties: This product is white crystalline powder without odor, 

and with a specific sourness.  

Confirmation test: 

i. This product sublimes by heating. 
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ii. When this product is dried at 105 °C for 3 hours and its melting point is measured, that 

is 287~302 °C (degradation). 

iii. When 0.5 g (0.45~0.54 g) of this product is added with 10 mL of water, dissolved by 

boiling, and then added with 2~3 drops of thermal bromine test solution, the color of 

the solution disappears. 

iv. 50 mg (49.5~50.4 mg) of this product is placed in a test tube, added with 2~3 mg of 

resorcin and 1 mL of sulfuric acid, shaken, heated at 120~130 °C for 5 minutes, 

allowed to cool, and added with water to make 5 mL. While cooling, this solution is 

added with drops of sodium hydroxide solution (2→7) to make it alkaline, and added 

with water to make 10 mL. The resulting solution emits green-blue fluorescence under 

ultraviolet light. 

Purity test: 

i. Clarity and color of solution: 0.5 g (0.45~0.54 g) of this product is weighed and 

dissolved with 10 mL of sodium hydroxide solution (1→25). The resulting solution 

shall be colorless and clear. 

ii. Sulfate: 1.0 g (0.95~1.04 g) of this product is weighed, added with 30 mL of water, 

shaken, added with 1 drop of phenolphthalein test solution, and added with drops of 

ammonia test solution until the solution exhibits slightly red. This is used as a sample 

solution. A control solution is prepared using 0.2 mL of 0.005 mol/L sulfuric acid. 

When the sample solution and the control solution are tested by the qualitative reaction 

test method of sulfate, the opacity of the sample solution is shall not be darker than 

that of the control solution (0.01 % or less).  

iii. Heavy metal: 2.0 g (1.95~2.04 g) of this product is weighed, added with 30 mL of 

water, shaken, added with 1 drop of phenolphthalein test solution, added with drops of 

ammonia test solution until the solution exhibits slightly red, and added with 2 mL of 

acetic acid (1→20) and water to make 50 mL. This is used as a sample solution. A 

control solution is prepared using 2.0 mL of lead standard solution. When the sample 

solution and the control solution are tested by the heavy metals test method, the color 

of the sample solution shall not be darker than that of the control solution (10 mg/kg or 

less). 

 iv. Arsenic: 0.5 g (0.45~0.54 g) of the product is weighed, added with 10 mL of water, 

dissolved by heating, and allowed to cool. This is used as a sample solution. When the 

sample solution is tested by the arsenic test method using device A, except, 10 mL of 

acidic stannous chloride test solution and 3 g (2.5~3.4 g) of arsenic-free zinc are used, 

the color of the absorbing solution shall not darker than that of standard, (4 mg/kg or 

less). 
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Ignition residue: 0.05 % or less (5 g) 

Assay: Approximately 1 g of this product is weighed to the digits of 0.01 g and the value is 

recorded. It is dissolved with water, transferred to a 250 mL volumetric flask, and added 

with water to the graduation line to make 250 mL. This solution 25 mL is measured using 

a volumetric pipette and titrated with 0.1 mol/L sodium hydroxide solution (indicator: 2 

drops of phenolphthalein test solution). 

0.1 mol/L sodium hydroxide solution = 5.804 mg of C4H4O4 

(b) Standard of storage method 

It shall be stored in a capped container. 

B.Preparation 
(a) Compositional standards 

The compositional standards of the raw material for manufacturing of fumaric acid are 

applied mutatis mutandis. 

(b) Standard of storage method  

The standard of storage method of the raw material for manufacturing of fumaric acid is 

applied mutatis mutandis. 

 

(156) Formic acid/propionic acid 

Preparation 
(a) Compositional standards 

This product is liquid, in which the raw material for manufacturing of formic acid or its 

preparation and the raw material for manufacturing of propionic acid or its preparation are 

mixed and if necessary added with ammonia (limited to that meeting the standards of food 

additives), caprylic acid or food dye. 

Content: This product is determined to contain formic acid (CH2O2) corresponding to 

97~103 % of the amount on the label and propionic acid (C3H6O2) corresponding to 

95~105 % of the amount on the label. 

Confirmation test: 

i. The solution of this product in water (1→10) is acidic.  

ii. This product 1 mL is added with 1 mL of ethanol and 3 drops of sulfuric acid, heated 

in a water bath, and then the odor of carboxylate occurs. 

iii. This product is added with lead acetate test solution and then while crystalline 

precipitation occurs. In addition, when it is added with silver nitrate test solution and 

heated, it becomes cloudy within 30 seconds. 

Assay: 
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i. Formic acid: The amount of this product containing approximately 100 mg of formic 

acid (CH2O2) is weighed to three significant digits and the value is recorded. It is 

dissolved with water, transferred to a 100 mL volumetric flask, added with water to the 

graduation line to make 100 mL. This is used as a sample solution. Separately, 

approximately 150 mg of sodium formate for assay is measured to the digits of 1 mg 

and the value is recorded. It is dissolved with water, transferred to a 100 mL 

volumetric flask, added with water to the graduation line to make 100 mL. This is used 

as a standard solution. 20 µL each of the sample and standard solution are tested by the 

liquid chromatography under the following conditions. The peak areas are measured 

from the obtained chromatograms. 

Amount of formic acid (CH2O2) (mg)  

= Collected amount of sodium formate for assay (mg) × 
AT

1,478 × AS
 

AT: Peak area of the sample solution 

AS: Peak area of the standard solution 

Operating condition 

Detector: Ultraviolet absorptiometer (measurement wavelength: 210 nm) 

Column: A stainless tube (inner diameter: 8 mm, length: 300 mm) is filled with 8~11 

µm of strong-acid cation exchange resin.  

Column temperature: 50 °C  

Mobile phase: Perchloric acid 0.85 mL is added with 1,000 mL of water.  

Flow rate: Approx. 1.0 mL/min. 

Column selection: A column is used when: 150 mg (149.5~150.4 mg) of sodium 

formate for assay and 32 mg (31.5~32.4 mg) of sodium propionate for assay are 

weighed, dissolved with water, transferred to a 100 mL volumetric flask, and added 

with water to the graduation line to make 100 mL. When 20 µL of this solution is 

subjected to the procedure under the above conditions, formic acid and propionic 

acid are eluted in this order, and the separation degree is 2.0 or greater. 

ii. Propionic acid: The amount of this product containing approximately 25 mg of propionic 

acid (C3H6O2) is weighed to three significant digits and the value is recorded. It is 

dissolved with water, transferred to a 100 mL volumetric flask, and added with water to 

the graduation line to make 100 mL. This is used as a sample solution. Separately, 

approximately 32 mg of sodium propionate for assay is weighed to the digits of 0.01 mg 

and the value is recorded. It is dissolved with water, transferred to a 100 mL volumetric 

flask, and added with water to the graduation line to make 100 mL. This is used as a 

standard solution. 20 µL each of the sample and standard solutions are tested by the 
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liquid chromatography under the conditions of i. The peak areas are measured from the 

obtained chromatograms. 

Amount of formic acid (C3H6O2) (mg)  

= Collected amount of sodium formate for assay (mg) × 
AT

1,297 × AS
 

AT: Peak area of the sample solution 

AS: Peak area of the standard solution 

(b) Standard of storage method 

It shall be stored in an acid resistant airtight capped container.  

(c) Standards of the label 

The following words shall be written on the immediate container or the immediate 

wrapper of this product. 

“使用上の注意 この飼料添加物は、pH が低いことから取扱いに注意すること。” 

Precaution: This feed additive requires careful handling due to its low pH. 

 

(157) Vitamin AD 

A. Preparation (Part 1: liquid) 
(a) Compositional standards 

This is oil liquid or water-soluble liquid, which is a mixture of the raw material for 

manufacturing or preparations of vitamin A oil or vitamin A powder and the raw material 

for manufacturing or preparations of cholecalciferol, ergocalciferol, vitamin D3 oil or 

vitamin D powder in hydrogenated oils, higher saturated fatty acids, fatty acids, vegetable 

oil or animal fats. 

Content: The assay shows that this product contains vitamin A (retinol) corresponding to 

90~130 % of the unit on the label and cholecalciferol (C27H44O) or ergocalciferol 

(C28H44O) corresponding to 90~130 % of the unit on the label. 

Confirmation test: 

i. Vitamin A: The confirmation test of the raw material for manufacturing of vitamin A 

powder is applied mutatis mutandis. 

ii. Cholecalciferol or ergocalciferol: The confirmation test of the raw material for 

manufacturing of vitamin D powder is applied mutatis mutandis. 

Assay: 

i. Vitamin A: It tested by Method No. 2 of the vitamin A assay. 

ii. Cholecalciferol or ergocalciferol: It tested by method of the vitamin D assay. 

(b) Standard of storage method 
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It shall be stored in a lightproof airtight container making it almost full or with nitrogen 

replaced with air. 

B. Preparation (Part 2: powder) 
(a) Compositional standards 

This is powder or particles, which is a mixture of the raw material for manufacturing or 

preparations of vitamin A oil or vitamin A powder and the raw material for manufacturing 

or preparations of cholecalciferol, ergocalciferol, vitamin D3 oil or vitamin D powder in 

fillers. 

Content: The assay shows that this product contains vitamin A (retinol) corresponding to 

90~130 % of the unit on the label and cholecalciferol (C27H44O) or ergocalciferol 

(C28H44O) corresponding to 90~130 % of the unit on the label. 

Confirmation test: 

i. Vitamin A: The confirmation test of the raw material for manufacturing of vitamin A 

powder is applied mutatis mutandis. 

ii. Cholecalciferol or ergocalciferol: The confirmation test of the raw material for 

manufacturing of vitamin D powder is applied mutatis mutandis. 

Assay: 

i. Vitamin A: The amount of this product corresponding to 500 units or more of Vitamin 

A and containing 1 or less of fat and oil is weighed to three significant digits and the 

value is recorded. It is placed in a flask, added with 2 mL of water, heated for a while 

with shaking, and added with 30 mL of aldehyde-free ethanol and 1 mL of ethanol 

solution of pyrogallol (1→10), and from here the test by Method No. 2 of the vitamin 

A assay is performed.  

ii. Cholecalciferol or ergocalciferol: It tested by method of the vitamin D assay. 

(b) Standard of storage method 

It shall be stored in a lightproof capped container. 

 

(158) Vitamin ADE 

A. Preparation (Part 1: liquid) 
(a) Compositional standards 

This is oil liquid or water-soluble liquid, which is a mixture of the raw material for 

manufacturing or preparations of vitamin A oil or vitamin A powder, the raw material for 

manufacturing or preparations of cholecalciferol, ergocalciferol, vitamin D3 oil or vitamin D 

powder, and the raw material for manufacturing or preparations of dl-α-tocopherol acetate 
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or vitamin E powder in hydrogenated oils, higher saturated fatty acids, fatty acids, vegetable 

oil or animal fats. 

Content: The assay shows that this product contains vitamin A (retinol) corresponding to 

90~130 % of the unit on the label, cholecalciferol (C27H44O) or ergocalciferol (C28H44O) 

corresponding to 90~130 % of the unit on the label, and dl-α-tocopherol acetate 

(C31H52O3) corresponding to 90~120 % of the unit on the label. 

Confirmation test: 

i. Vitamin A: The confirmation test of the raw material for manufacturing of vitamin A 

powder is applied mutatis mutandis. 

ii. Cholecalciferol or ergocalciferol: The confirmation test of the raw material for 

manufacturing of vitamin D  powder is applied mutatis mutandis. 

iii. dl-α-tocopherol acetate: 5 µL of the sample solution for thin layer chromatograph 

obtained by the assay is measured and spotted on a thin layer plate. 5 µL of the 

standard solution for thin layer chromatograph is spotted in parallel on the same thin 

layer plate. Then, they are developed to approximately 10 cm with the developing 

solvent, a mixed solution of n-hexane and ethyl acetate (4:1), sprayed with dilute ferric 

chloride test solution, and then sprayed with α,α'-dipyridyl test solution, and the spots 

of tocopherol obtained from the sample and standard solutions are both red and their 

Rf values are equal. 

Assay: 

i. Vitamin A: It tested by Method No. 2 of the vitamin A assay.  

ii. Cholecalciferol or ergocalciferol: It tested by method of the vitamin D assay. 

iii. dl-α-tocopherol acetate: The amount of this product containing approximately 0.02 g 

of dl-α-tocopherol acetate (C31H52O3) is weighted to three significant digits and the 

value is recorded. It is saponified, extracted, and dehydrated by the vitamin A assay. 

The ether extract is distilled off under reduced pressure in water at 45 °C, 2 mL of 

acetone is measured using a volumetric pipette, and it is added in the residue and 

dissolved. This is used as a sample solution for thin layer chromatograph. Separately, 

approximately 0.02 g of dl-α-tocopherol acetate for assay is weighed to the digits of 

0.1 mg and the value is recorded. It is subjected to the same procedure of the 

preparation of a sample solution and used as a standard solution of thin layer 

chromatograph. 0.2 mL each of the sample and standard solutions of thin layer 

chromatograph are measured using a volumetric pipette and spotted on a thin layer 

plate prepared using silica gel for thin-layer chromatography (with a fluorescent 

agent). Then, they are developed to approximately 15 cm with the developing solvent, 

a mixed solution of n-hexane and ethyl acetate (4:1), and the thin layer plate is air 
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dried and irradiated with ultraviolet light (dominant wavelength: 254 nm). The parts of 

tocopherol obtained from the sample and standard solutions are collected by scratching 

with a stainless microspatula, and placed in a 50 mL beaker. It is added with a little 

ethanol, shaken, and allowed to stand, and the supernatant is filtered with a glass filter. 

Extraction is performed by repeating the same procedure. The extract is transferred to 

a 100 mL volumetric flask and added with 100 mL of ethanol to the graduation line to 

make 100 mL. This is used as a sample and standard solutions. 10 mL each of the 

sample and standard solutions are measured using a volumetric pipette, transferred to 

25 mL volumetric flasks, added with 1 mL of dilute ferric chloride test solution and 1 

mL of α,α'-dipyridyl test solution, and added with ethanol to the graduation line to 

make 25 mL. Separately, 10 mL of ethanol is measured using a volumetric pipette and 

subjected to the same procedure to prepare a control solution. Then, the absorbances 

AT and AS at the wavelength 520 nm are measured.  

Amount of  dl-α-tocopherol acetate (mg)  

=  Amount of  dl-α-tocopherol acetate for assay (mg) × AT

AS
 

(b) Standard of storage method 

It shall be stored in a lightproof airtight container making it almost full or with nitrogen 

replaced with air. 

B. Preparation (Part 2: powder) 
(a) Compositional standards 

This is powder or particles, which is a mixture of the raw material for manufacturing or 

preparations of vitamin A oil or vitamin A powder, the raw material for manufacturing or 

preparations of cholecalciferol, ergocalciferol, vitamin D3 oil or vitamin D powder, and the 

raw material for manufacturing or preparations of dl-α-tocopherol acetate or vitamin E 

powder in fillers. 

Content: The assay shows that this product contains vitamin A (retinol) corresponding to 

90~130 % of the unit on the label, cholecalciferol (C27H44O) or ergocalciferol (C28H44O) 

corresponding to 90~130 % of the unit on the label, and dl-α-tocopherol acetate 

(C31H52O3) corresponding to 90~120 % of the unit on the label. 

Confirmation test: 

i. Vitamin A: The confirmation test of the raw material for manufacturing of vitamin A 

powder is applied mutatis mutandis. 

ii. Cholecalciferol or ergocalciferol: The confirmation test of the raw material for 

manufacturing of vitamin D powder is applied mutatis mutandis. 
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iii. dl-α-tocopherol acetate: The confirmation test iii.  of the preparation (Part 1: liquid) 

of vitamin ADE is applied mutatis mutandis. 

Assay: 

i. Vitamin A: The amount of this product containing vitamin A 500 units or more and 1 g 

or less of fat and oil is weighed to three significant digits and the value is recorded. It 

is placed in a flask, added with 2 mL of water, heated for a while with shaking, then 

added with 30 ml of aldehyde-free ethanol and 1 ml of ethanol solution of pyrogallol 

(1→10), and from here the test by Method No. 2 of the vitamin A assay is performed. 

ii. Cholecalciferol or ergocalciferol: It tested by method of the vitamin D assay. 

iii. dl-α-tocopherol acetate: The assay of Vitamin ADE preparation (Part 1: liquid) is 

applied mutatis mutandis. 

(b) Standard of storage method 

It shall be stored in a lightproof capped container. 

 

 


