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Validation Study for Addition of Wet Decomposition to Determination Method of Cadmium
in Grass Hay and Rice Straw by Atomic Absorption Spectrometer
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(*! Fertilizer and Feed Inspection Department, Food and Agricultural Materials Inspection Center (FAMIC)
(Now Kanto Regional Agricultural Administration Office, Ministry of Agriculture,
Forestry and Fisheries of Japan),
*2 Fertilizer and Feed Inspection Department, FAMIC)

We have made a validation study for addition of wet decomposition to the determination method of

cadmium in grass hay and rice straw. The method, which uses an atomic absorption spectrometer,
has been listed in the Feed Analysis Standard of Japan.

Having heated a sample at 400 °C for 8 hours by an electric furnace, nitric acid and perchloric acid
were added to the residue. The residue was further heated by sand bath. With the addition of
water and hydrochloric acid, the residue was further heated. The heated solution was diluted with
water, and then filtered. Cadmium in the filtrate was quantified by an atomic absorption
spectrometer.

Recovery tests were conducted on timothy hay and rice straw. Cadmium was added at the levels
of 0.1 and 1 mg/kg for timothy hay and 0.2 and 1 mg/kg for rice straw. The resulting mean
recoveries ranged from 84.6 % to 101 % for timothy hay, and 86.2 % to 112 % for rice straw. The
repeatability in the form of the relative standard deviations (RSD;) was less than 7.0 % for timothy
hay and less than 4.0 % for rice straw. After the sample amount reduction to prevent bumping, the
limit of detection (LOD) and limit of quantification (LOQ) of rice straw were reevaluated, and
determined as 0.05 mg/kg and 0.2 mg/kg, respectively.
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Sample 5.0 g (100 mL tall beaker)
l—ashed by heating at no more than 500 °C
Residue
——added a little water
——added 10 mL of hydrochloric acid
—filled up to 30 mL with water
— boiled for a few minutes and allowed to cool
100 mL of volumetric flask
—transferred with the water
— filled up to 100 mL with water
—filtered through a filter paper (No.6 of JIS P3801)
Atomic absorption spectrometer

Scheme 1 Analytical procedure (Analytical Standards of Feeds)

Sample 2.5~5.0 g (200 or 500 mL tall beaker)
l—heated at no more than 400 °C for 8 hours
Residue
——added 10 mL (15 mL for rice straw) of nitric acid and 5 mL of perchloric acid
——moderately heated on a sand bath and decomposed until almost dry
Residue
——added a little water
——added 10 mL of hydrochloric acid
— filled up to 30 mL with water
—heated for a few minutes and allowed to cool
100 mL of volumetric flask
—transferred with the water
— filled up to 100 mL with water
— filtered through a filter paper (No.6 of JIS P3801)

Atomic absorption spectrometer

Scheme 2 Analytical procedure (method of wet decomposition)



68 fREHRFZEHE Vol. 48 (2023)

2.5 WNE ERER

22D 2)D7 B XU LEREFHE 2 RN vz,

WHE (TN T 7 VT 7R, FEY—ENRNRA—FX T T AWE) [T RITAELT
0.1 2O 1 mg/kg FH Y & (BfalBHATR T 10 LTV 50 ng/mL) , fgb iz RI v AL L TO0.2
KOV mg/kg FHE & ([ 10 XN 25 ng/mL) &7 b K5I, 241> CTEREL, FHENY
R ORI LKSE 2R 7=, 727210, b 5 0.2 mgkg MY EHMNT D 5130l OB
BA250gé L, | mgkg HYBRINT 285580125 g s Lz, B, wiEIZE T 21808
MNETO 0.1 mg/kg A4 & O FMENGRERIZ DWW T, B ETOMBSRUIKED TR %2 81
Xy Ar—N L TiTo 7.

F72, R RFI T LAZEMLARWERE TS o VB2 i L, BINRITRE T 5 7 Wik
DIEZEZLSIWTHRH L.

3 WBRRUER
3.1 IRANEN AR
2.5 K0 dshnED a2 FEhE L 7-.
1) EE AT A e vk
480 °C TIKALZEAT -T2 & EDEINEL, TAT7 77 7 EET 948 %, FE L —HET
69.8 %, A—H 2T T AFETA1.0%, gD TS554%&720, 53 FEEITHKSBHRE LT
fibo & & RERIC OB BN THREUEREL 725 2 B3R I L.
2) A fRE Nk
DTCEIEROE T RRD LNERAEI D 2 B, FE—HEEORED 520 TR0 fif 2B
ML, EHEUR R OO UK 2R 7. 7k, RNk OB B T OIS RO EFEIZ 3
WT, b= E—T—NOEREMDOZEBITE VRES F— =T = ~TRET 2 BENNRH
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Table 1 Recoveries for cadmium in method of wet decomposition

Blank” Spiked level Recoveryb) RSD,”
Feed types
(mg/kg) (mg/kg) (%0) (%)
) 0.1 84.6 7.0
Timothy hay ND
1 101 52
. 0.2 112 1.8
Rice straw 0.377
1 86.2 4.0

a) Mean (n =3)

b) 100 x (mean of the five samples — natural contamination) / spiked level
c) Relative standard deviation of repeatability

ND: Not detected

3.2 EE TREOW: T RRO MG

AR HT EAERIZB N T R v A0 ERE FIRIT 0.1 mgkg EHEINLTWD R, BRA0fifE
IEIZ L DR HIZ 20T, B AFRED 29I L 2B OB Z B < 72 D BHR BLE O LR
I E TFOMERDH DL D, ER FREUKE FTRIZOW T THRETEZIT > 7.

0.2 mg/kg FI 4 & (RARFUEHE FIRE 10 ng/mL FIY &) (2B 2 ENEIGRER 2 e L= & 2
%, 3.1 DD LEBVERIIRIFTHY, o, EERFED 10 FIT8ZEBELZBI T R1-o
7o, PEo CEE FIROEEIX 0.2 mgkg & L7,

Flo, B TRIZ, CoEEREICHBE 4, FAEAKLE 0.05 O Student O -l % 5 U7 fE
D2 {EDME (=0.047) 225 0.05 mg/kg & L7z,
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1) —EBOFHBOE K O B DWW TR AT B EVE I EE D S UONEINGRER 217 5 & [BUE MK <
DT ENHRINT. EIT, MEEIZA I LALELTO01 L1 mgkg Y&, bbbl
I RITLELTO02 KON mg/kg F8Y &2 RN L 72 30BHZ D W TR A B INE TIRANENR R
B & it L, FHIENELE OE UREZ RO 2 A, ZUMWRIETA RTA4 VITED LR
7o BARME A i 7 LTz,

2) MHOBITHOWTIE, 22 X 2B ORI LD 72 ORI EZ O T HENH 722 &9
b, EEFREEXOBRH TROBMRE 2T 2 A, E& FRIT 0.2 mgkg, B TIRIE 0.05
mgkg ThHholo. BRELILERE FTREOME TRIL, ZAMEMEETA R4 ZEDORIZH
A 7= LTz,
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