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Study on the Antioxidant Activity of Soybean Proteins in Emulsion Systems

Kazuo MIYASHITA

Faculty of Fisheries, Hokkaido University, Hakodate 041-8611

ABSTRACT

This study was aimed at evaluating the antioxidant activity of various proteins on the

triacylglycerol (TG) oxidation in emulsion.

Of all proteins examined, soybean protein

hydrolysates showed the most remarkable inhibitory effect and this activity increased with
increasing degree of hydrolysis. However, the activity of other proteins was dependent on TG
species. The antioxidant activity of water soluble proteins may be explained by their
scavenging effect of free radicals and their adsorption ability on the emulsified TGs. Soy Protein

Research, Japan 1, 58-62, 1998.
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Fig. 1. Oxidative stability of DHA-TG (DHA: 16 mol%)
in bulk and in emulsion. Bulk oil sample ( 2 g in
30 mL vial) and emulsion sample(TG: 0.25
mg/mL; Triton X-100: 0.5% (w/v) ) were oxidized
in the dark at 37C. Oxidative stability was
evaluated by measuring increase in peroxides and
decrease in unoxidized PUFAs in TGs. Peroxide
formation was determined by the colorimetric
iodine method (PV) for bulk oil and by
thiocyanate method (absorbance at 500 nm) for
emulsion sample. Changes in the amount of
unoxidized PUFAs were determined by GC. All
data are expressed as mean £ SD values derived
from the results of three independent experiments.
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Table 1. Fatty acid profiles of DHA-TGs

Fatty acids DHA-TG DHA-TG
(DHA:16%) (DHA:40%)
(mol %)
14:0 41 3.2
16:0 21.5 13.3
18:0 29 2.8
20:0 0.2 0.3
16:1n-7 95 45
18:1n-7 2.5 15
18:1n-9 25.5 111
20:1n-9 15 22
16:2n-4 09 1.0
18:2n-6 1.0 0.7
16:3n-4 12 0.8
18:3n-3 04 0.2
20:4n-6 19 35
20:5n-3 46 53
22:5n-3 12 25
22:5n-6 0.8 24
22:.6n-3 16.3 40.4
Bisallylic positions 366 786
(per one molecule)
Degree of unsaturation 576 10.24

(per one molecule)
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Fig. 2. Oxidative stability of DHA-TGs dispersed
with various proteins in emulsion. TG (0.5
mg/mlL)was oxidized in the dark at 37°C
with AAPH (1 mM) as a radical initiator
in a phosphate buffer (pH 7.4 at 37TC)
containing 0.2% (w/v) of Triton X-100.
The unoxidized substrate was determined
by GC. Data represent mean + SD values
from three separate experiments.
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Fig. 3. Oxidative stability of DHA-TGs dispersed
with soybean protein hydrolysates in
emulsion. TG (5 mg/mL) was oxidized in
the dark at 37°C with AAPH (5 mM) as a
radical initiator in a phosphate buffer (pH
74 at 37TC) containing 02% (w/v) of
Triton X-100. The unoxidized substrate
was determined by GC. Data represent
mean * SD values from three separate
experiments.
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Fig. 4. Scavenging effect of various proteins and soybean
protein hydrolysates on DPPH radical. Reaction
mixtures contained 1.0 mL of ethanolic solution of
DPPH (0.5 mM), 2.0 mL of ethanol, and 2.0 mL of
0.1 M sodium acetate buffer containing a definite
amount of protein solution. The mixture was
incubated at 37°C for 30 min, and then the
absorbance of the resulting solution was measured
spectrophotometrically at 517 nm.
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