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Study of Crude Fat Measurement Methods in Dried Whole Milk
and Formula Feed Using it as a Main Ingredient

Chika SUZUKI" and Sakie YASUDA"

(" Fertilizer and Feed inspection Department, Food and Agricultural Materials Inspection Center)

The applicability of Rose-Gottlieb (RG) method and acid hydrolysis and ether extraction (AH/EE)
method for the measurement of crude fat in dried whole milk for feed and formula feed mainly
composed of dried whole milk was investigated.

In the RG method, a sample was weighed and transferred into a Mojonnier flask, added with 8.5
mL of water and 1.5 mL of 28 v/v% ammonia water, and heated in a water bath of 60°C to 70°C
for 15 minutes. Then, the liberated fat was liquid-liquid extracted with diethyl ether and
petroleum ether. After diethyl ether and petroleum ether were evaporated, the residue was dried
at 100 °C to 105 °C for 1 hour, and the crude fat was weighed. In the AH/EE method, a sample
was transferred into a tall beaker, dissolved in hydrochloric acid (4:1), and heated in a water bath
of 70 °C to 80 °C for 1 hour. The mixture was then transferred to a separating funnel, and the
liberated fat was liquid-liquid extracted with diethyl ether. ~After washing diethyl ether layer with
water, the diethyl ether was evaporated. The residue was dried at 95 °C to 100 °C for 3 hours,
and the crude fat was weighed.

Measured values which had been made available by the RG and AH/EE methods from the dried
whole milk, formula feed mainly composed of dried whole milk, and a reference material were
compared. The ratio of the measured value of the AH/EE method to the RG method ranged from
1.00 to 1.04. The result of the paired #-test was: ¢ (12) = 5.244 and p = 0.0002, which indicated a
significant difference. This suggests the AH/EE method requires some modifications to obtain
equivalent results to the RG method.
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Table 1 Ingredients of the formula feed

Formula feed types Ingredient types Pro(p;;)r)hon Ingredients
o
For suckling pigs1 Animal products 98  Dried whole milk, whey protein concentrate,
milk protein concentrate
Others 2 Dry yeast cell wall, lactic acid bacteria
For suckling pigs 2 Animal products 93 Dried whole milk, dried skim milk, dried whey
Others 7 Glucose, dry yeast cell wall, lactic acid bacteria
fructooligosaccharide syrup, silicon dioxide
For milk replacer for suckling calves  Animal products 95 Dried whole milk, dried skim milk
Others 5 Glucose, dry yeast cell wall, lactic acid bacteria
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Sample 1 g (Mojonnier flask)

add 8.5 mL of water and shake until homogeneous
add 1.5 mL of ammonia water

heat at 60~70 °C for 15 min

add 10 mL of ethanol and shake

add 3 drops of phenolphthalein indicator

add 25 mL of diethyl ether and shake vigorously

add 25 mL of petroleum ether and shake vigorously

|
Ether layer Water layer

|
200 mL tall beaker

that has been dried and weighed previously

add 4 mL of ethanol and shake vigorously
——add 15 mL of diethyl ether and shake vigorously
——add 15 mL of petroleum ether and shake vigorously

evaporate to dryness under 75 °C

| |
Ether layer Water layer

.

evaporate to dryness under 75 °C —

Ether layer
|

add 15 mL of diethyl ether and shake vigorously

add 15 mL of petroleum ether and shake vigorously

evaporate to dryness under 75 °C
dry tall beaker at 100~105 °C for 1 hour and weigh after cooling down

Scheme 1 Measurement procedure (Rose-Gottlieb method)
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Sample 2 g (100 mL beaker)

add 2 mL of ethanol

add 20 mL of hydrochloric acid-water (4:1)
heat at 70~80 °C for 1 hour

200 mL separating funnel

put content into separating funnel and wash with 10 mL of ethanol
wash with 25 mL of diethyl ether
add 75 mL of diethyl ether and shake vigorously

|
Put diethyl ether layer into 300 mL Water layer

separating funnel containing 20 mL of water add 50 mL of diethyl ether and shake vigorously

<—Diethyl ether layer
Water layer

add 50 mL of diethyl ether and shake vigorously

&— Diethyl ether layer |

shake vigorously and throw away water layer Water layer (waste)

add 20 mL of water and repeat same procedure twice

pour through funnel (cotton pledget packed in its stem) into

weighing flask that has been dried and weighed previously

evaporate diethyl ether

dry weighing bottle or flask at 95~100 °C for 3 hours and weigh after cooling down

Scheme 2 Measurement procedure (acid hydrolysis and ether extraction method)
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Table 2  Content of crude fat measured by Rose-Gottlieb method
and acid hydrolysis and ether extraction method

Rose-Gottlieb method Acid hydrolysis method Ratio of the measured value
Sample types (Acid hydrolysis method
Crude fat” RSD,” Crude fat” RSD,” /Rose-Gottlieb method)
(%) (%) (%) (%)
Dried whole milk 1 25.46 0.13 25.64 0.25 1.01
Dried whole milk 2 30.89 0.11 31.06 0.27 1.01
Dried whole milk 3 26.55 0.18 27.07 0.17 1.02
Dried whole milk 4 26.43 0.17 26.58 0.39 1.01
Dried whole milk 5 25.90 0.20 26.25 0.44 1.01
Dried whole milk 6 26.32 0.22 26.91 0.31 1.02
Dried whole milk 7 25.43 0.04 26.01 0.35 1.02
Dried whole milk 8 25.83 0.19 26.21 0.38 1.01
Dried whole milk 9 25.81 0.08 26.28 0.47 1.02
Formula feed for suckling pigs 1 20.86 0.37 20.88 0.46 1.00
Formula feed for suckling pigs 2 20.01 0.17 20.67 0.42 1.03
Formula feed for milk replacer for suckling calves 20.63 0.12 20.82 0.27 1.01
Reference material 20.18 0.40 21.01° 1.4 1.04

a) Mean (n = 3)
b) Relative standard deviation of repeatability
¢) Mean (n = 6)
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