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CHANGES IN LIPIDS OF SOY PROTEIN ISOLATE DURING STOR-
AGE
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ABSTRACT

Soy products, defatted soy meal and soy protein isolate, were allowed to stand at 40°C for
1 and 3 months under relative humidity (RH) 30 and 70%. Trace amounts of lipids in these soy
products were extracted with 86% ethanol. The extracted lipids were applied on a silicic acid
column, and then successively eluted with chloroform (simple lipid), acetone (glycolipid) and
methanol (phospholipid). The amount of glycolipid fraction of soy protein isolate was almost
similar to that of defatted soy meal. This fraction was analyzed by TLC on silica gel, and 7
spots were detected with alpha-naphthol reagent. The storage condition of RH 709% resulted
in the increase of the amount of glycolipid fraction of the defatted soy meal. The amounts of
glucose and galactose in this fraction were found to be slightly reduced compared to the control.
It follows that the increased amount of this fraction was due to the oxidized products eluted in
the glycolipid fraction and that glycolipid stored was rather stable against autooxidation. The
phospholipid fraction was analyzed by TLC and detected with Dittmer’s reagent. Four
phospholipids, namely phosphatidyl choline, phosphatidyl ethanolamine, phosphatidyl inositol
and phosphatidic acid were found in both samples. Their amounts were large in phosphatidyl-
choline. The amount of phospholipid fraction of defatted soy meal was reduced by storage at
70% RH. Distinct degradation was found in the phospholipids of defatted soy meal and soy
protein isolate stored under 709 RH. The degradation of lipids was more remarkable in
defatted soy meal than in soy protein isolate, and it is due to lipoxygenase which would catalyze
the oxidation of lipids under high RH. Nutr. Sci. Soy Protein, Jpn. 8, 5-8, 1987.
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Table 1. Lipid composition of soy products stored at
40°C
(g/control 100 g)
Storage Total Neutral Glyco- Phospho-
condition lipids lipids lipids lipids
Defatted soymeal
Control 2.65 0.25 0.28 1.77
RH 30%-1M  (1.87) 0.19 0.23 1.26
RH 30%-3M 2.68 0.15 0.29 1.73
RH 70%-1M 1.47 0.45 0.65 0.33
RH 70%-3M 1.32 0.24 0.79 0.16
Soyprotein isolate
Control 2.07 0.21 0.27 1.02
RH 30%-1M 1.64 0.23 0.41 0.98
RH 30%-3M 1.77 0.19 0.26 1.00
RH 70%-1M 1.69 0.23 0.27 0.92
RH 70%-3M 1.96 0.25 0.26 0.88
Table 2. Phospholipid composition of soy products

stored at 40C
(mg/100 g control)

PA PI PC PE

Defatted soymeal
Control 21.4 33.3 120.1 12.6
RH 30%-1M 5.4 21.6 64.9 10.2
RH 30%-3M 8.6 20.6 62.5 10.2
RH 70%-1M 3.4 4.0 10.8 0.5
RH 70%-3M 0.9 3 1.2 0.3

Soyprotein isolate
Control 24.3 18.3 83.4 23.4
RH 30%-1M 21.1 14.5 87.6 16.4
RH 30%-3M 20.9 15.7 75.9 15.7
RH 70%-1M 11.2 19.0 60.0 10.3
RH 70%-3M 4.6 4.0 20.9 1.6

PA : Phosphatidic acid

PI : Phosphatidyl inositol

PC : Phosphatidyl choline

PE : Phosphatidyl ethanolamine
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Table 3. Sugar content of glycolipid fraction of
soy products stored at 40C

(#mol/100 g control)

Glucose Galactose
Defatted soymeal
Control 100.4 15.6
RH 30%-1M 81.2 11.9
RH 30%-3M 62.5 12.4
RH 70%-1M 87.8 14.5
RH 70%-3M 71.7 -
Soyprotein isolate
Control 92.9 14.7
RH 30%-1M 52.7 -
RH 30%-3M 90.2 12.6
RH 70%-1M 103.0 13.1
RH 70%-3M 89.0 11.0
Table 4. Major fatty acids in glycolipids of soy
products
Clﬁ—l) C18—D ClB—l CIB*Z
Digalactocyl diglyceride
Defatted soy meal 27.8 20.5 15.5 36.1
Soy protein isolate 37.3 10.2 16.9 35.6
X1
Defatted soy meal 25.6 37.2 17.4 19.8
Soy protein isolate 31.8 11.4 25.0 31.8
X,
Defatted soy meal 21.8 29.9 25.3 23.0
Soy protein isolate 42.1 - 31.6 26.3
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