Vol,

2, No, 2(1985)

AL e okuih, S 2o - okl
Beft et ol Mol
F 5 H
BB B PR

Comparison of Stability of Soybean, Corn and Palm Oils Added to
Soybean Milk Against Accelerated Oxidation

Lee, Byung-Ryong
Che-Sam Chemical Co., Lid. Seoul Korea
(Received Aug. 1, 1985)
ABSTRACT

This study was carried out to investigate interrelationships among the acid, peroxide, iodine, thiobarbi-

turic acid values, and changes of fatty acid compositions of some vegetable oils added to soybean milk.

A storage temperature of 100°C was used for the oxidation of the oils, and to determine of variation

of the chemical properties and changes of the fatty acid composition, all the samples were carried out in

every 8 hours for 40 hours. The changes in fatty acid compasitions of the vegetable oils were measured by
high performance liquid chromatography .

The results obtained were as follow;

The acid values of the fresh soybean, corn, and palm oils added to the soybean milk were 0.05, 0.12,
and 0.06, whereas those of the oils stored for 40 hours were 0.08, 0.18, and 0.09, respectively.

The peroxide values of the fresh soybean, corn, and palm oils added to the soybean milk were 0.3, 1.0,
and 0.3, whereas those of the oils stored for 40 hours were 1.1, 1.1, and 0.9, respectively.

The iodine values of the fresh soybean, corn, and palm oils added to the soybean milk were 132.7, 124.1,
and 57.0, whereas those of the oils stored for 40 hours were 127.3, 108 3, and 52.0, respectively.

The thiobarbituric acid values of fresh sovbean, comn, and palm cils added to the soybean milk were
0.18, 0.05, and 0.02, whereas those of the oils stored for 40 hours were 0.25, 0.19, and 0.07, respec-
tively.

The percent content of the major fatty acids of the soybearn, corn, and paim oils freshly added to the
soybean milk were 2.3%, 2.5%, and 25.2% for palmitic acid, 3.2%, 3.2%, and 4.8% for stearic acid, 39.7%,
40.7%, and 59.3% for oleic acid, 49.9%, 53.0%, and 10.5% for linoleic acid, and 4.7%, 04%, and 0.7%
for linolenic acid, respectively. Those of the oils stored for 40 hours were 2.9%, 45%, and 36.7% for
palmitic acid, 8.5%, 6.8%, and 7.0% for stearic acid, 37.8%, 38.8%, and 49.2% for oleic acid, 46.2%,
49 5%, and 5.8% for linoleic acid, and 4.2%, 0.1%, and 0.1% for linolenic acid, respectively. The fatty
acid compositions changed significantly: the amounts of the unsaturated fatty acid decreased consider-
ably,
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The rsults of the present study demonstrated greater stability of the palm oil as compared with the

stability of sovbean oil and corn oil added to the soybean milk.
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Table 1 Chemical properties of vegetable vils
used in the experiment

Soybean o, 0 oit Paim oil

oil
Acid value 0.054 0122 9064
Peroxide value* 0273 0.895 0.195
lodine value 133.03 126.03 57.486

Thiobarbituric
acid value

0,242 0.07 G021

*medq,/ ke
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Table 2. Formulation of sovbean milk

(%3
Water 87.0
S.Pi 5.0
Sugar 4.5
Monoglyceride 0.4
Vegetabie oil 3.0
Salt 0.1
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Table 3 Operating conditfions of the HPLC
analvsis
Waters Associate Model
Apparatus 440 Absorbance Detector
Column u-~Bondapak C,,
Detector RI Detector (X

Methanol : Water: Chloro-
form: Acetic acid
(65:19:10:86)

1.5ml/min

2inch/min

15 ul
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Table 4 Variation in chemical properties of vegetable oils to the soybean milk and thermally ox-

idized at 100°C

Collection hour Acid value

Peroxide value* lodine value TBA value

0 G605 0.3 1327 0.18
8 0.06 07 1323 0.14
. 16 0,06 13 1318 0.17
Soybean oil )
24 (.08 16 1316 0.20
32 0.07 1.2 130.2 0,24
40 0.08 1t 127.3 025
g 0.12 10 124.1 0.05
213 1.4 1218 0.04
Corn oil 16 0.15 1.5 117.6 0.03
24 ¢.16 1.3 1151 0.07
32 .17 1.1 112.8 0.09
40 0.18 I1 1083 0.19
0 0.06 03 57.0 0.02
8 0.07 0.5 56.7 0.03
Palm oil 16 .07 06 55.9 0.03
24 0.08 (.8 55.1 0.04
32 .08 8 54.8 0.06
40 0.09 49 52.0 0.07
*meq, /kg
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Table 5 Fatty acid compesition of the soybean,
corn, and palm oils

)
Soybean Corn oil Palm ol
oil

Palmitic acid 2.1 2.4 24.3
Stearic acid 3.2 1.4 4.1
Oleic acid 39.4 40.9 59.5
Linoleic acid 50.3 54.8 11.3
Linolenic acid 49 0.5 0.8
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Table 6 Changes in fatty acids composition of vegetable nils added to the soybean milk and ther-

mally oxidized at 100°C

%)
Co}}llssrtxon Pe;lgi)énc Staec?:c Oleic acid Lx:gldmc Ln';(;ilgmc

0 23 32 39.7 49.9 47
8 2.5 59 385 4482 4.7
. 16 2.6 7.0 38.2 475 4.6
Seybean ofl 24 2.8 7.3 38.0 47.2 4.5
32 2.6 1.9 38.0 6.9 4.4
40 2.9 85 378 46.2 4.2
0 2.5 32 40.7 53.0 0.4
8 34 2.8 40.5 52.7 .5
Corn oil 16 37 4.0 40.2 51.6 0.4
24 4.0 5.1 39.7 50.8 0.2
32 4.2 6.4 39.0 50.1 0.2
40 4.5 6.8 38.8 49.5 0.1
0 25.2 4.8 59.3 10.5 07
8 25.6 5.5 59.1 92 0.5
Palm oil 16 27.3 6.0 580 B5 04
24 27.9 6.6 583 87 04
32 31.9 8.7 53.5 1.8 0.2
40 36.7 7.0 49.2 5.8 0.1
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Fig, 1. Chromatograms of the mixture of

standard fatty acids
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Fig, 3. Chromatograms of the fatty acids
of the corn oil added to the soybean
milk and oxidized at 100°C
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of the soybean oil added to the soy
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