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Study of Application of Acid Hydrolysis and Ether Extraction Method
to the Determination of Crude Fat in Oil Foots

Toshiichi KOMORIYA" and Hikari MATSUBARA”"

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

In this work, the application of a hydrolysis and ether extraction method to determine the crude fat
content of soybean and rapeseed oil foots was studied.

Samples were hydrolyzed with hydrochloric acid (4:1) by heating to 70~80 °C for 1 hour, and the
liberated fatty acids were extracted via liquid-liquid distribution with diethyl ether. After washing
diethyl ether layer with water, the diethyl ether was recovered, from the fat solution and the
residue was dried at 95~100 °C for 3 hours and weighed and referred to as crude fat.

Determination of the crude fat content of three types each of soybean and rapeseed oil foots was
undertaken using the hydrolysis and ether extraction method. Results indicated a crude fat content
for soybean oil foots ranging from 60.17 % to 76.74 %, with repeatability in terms of a relative
standard deviation (RSD,) of not more than 1.0 %, and a crude fat content for rapeseed oil foots of
63.01 % to 67.43 %, with RSD, of not more than 0.97 %.

A collaborative study was conducted in 11 laboratories using soybean and rapeseed oil foots. The
RSD, and reproducibility in terms of relative standard deviations (RSDg) were not more than
0.62 % and 1.1 %, with HorRat values of 0.85 and 0.84, respectively..

This method was validated and applied for use in the inspection of the crude fat content of
soybean and rapeseed oil foots.

Key words: crude fat ; hydrolysis and ether extraction method ; soybean oil foots ; rapeseed oil
foots ; collaborative study
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Sample 2 g

100 mL beaker

—add 2 mL of ethanol to moisturize

—add 20 mL of hydrochloric acid-water (4:1)

—heat at 70~80 °C for 1 hour, stir occasionally

200 mL separating funnel

— put content into separating funnel

— wash with 10 mL of ethanol and 25 mL diethyl ether

—add 75 mL of diethyl ether and shake vigorously and allow to stand

| |
Diethyl ether layer

Water layer

add 50 mL of diethyl ether, shake vigorously

put diethyl ether layer into 300 mL and allow to stand

separating funnel containing 20 mL of water

«<Diethyl ether layer |
Water layer
'— add 50 mL of diethyl ether, shake vigorously
| <—Diethyl ether layer and allow to stand

|
Water layer (waste)
— shake vigorously, allow to stand and throw away water layer

— 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
— recover diethyl ether by rotary evaporator

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

Scheme 1 Testing procedure of crude fat in oil foots
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Table 1 Crude fat content measured by ether extraction method

Kind of samples Lot No. Crude fat
(%)
Soybean oil foots 1 54.28 55.84
Rapeseed oil foots 1 55.81 57.01
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Table 2 Content of crude fat measured by hydrolysis and ether extraction method

a 5
Kind of samples Lot No. Crude fat” RSD;”
(%) (%)
1 75.04 1.0
Soybean oil foots 2 76.74 0.66
3 60.17 0.65
1 62.83 0.97
Rapeseed oil foots 2 65.68 0.67
3 67.43 0.18

a) Mean value (n=7)

b) Relative standard deviations of repeatability

Table 3  Comparison of crude fat between two laboratories measured by hydrolysis and
ether extraction method

Lab.No. 1 2
a) b) a) b) _
Kind of SampleS Lot No. Crude fat RSDr Crude fat RSDr F-value
(%) () (%) (%)
Soybean oil foots 2 76.74 0.66 76.17 0.56 F,=1.431
Rapeseed oil foots 2 65.68 0.67 64.81 030 F,=5.016

F(6,6,0.025) =5.820
a) Mean value (n=7)

b) Relative standard deviations of repeatability
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Table 4 Collaborative study results of crude fat

Kind of samples
Lab.No. Soybean oil foots Rapeseed oil foots
(%) (%0)
1 66.56 66.47 65.04 64.18
2 65.58 66.63 64.53 64.73
3 65.76 65.51 63.72 63.50
4 65.98 65.95 64.22 63.28
5 65.56 65.51 63.02 63.44
6 65.67 66.11 63.64 63.67
7 67.01 66.34 63.57 64.01
8 67.23 66.88 63.76 63.09
9 65.87 65.40 63.93 63.09
10 67.02 67.24 65.03 65.17
11 65.46 64.80 63.64 63.15
Mean value” (%) 66.12 63.88
RSD;” (%) 0.52 0.62
RSDr? (%) 1.1 1.1
PRSDr"(%) 1.2 1.3
(Reference) HorRat 0.85 0.84

a) n=22

b) Relative standard deviations of repeatability within laboratory

¢) Relative standard deviations of reproducibility between laboratories

d) Predicted relative standard deviations of reproducibility between laboratories calculated from

the modified Horwitz equation
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