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UTILITY OF SOY PROTEIN ISOLATE AND ITS ADMIXTURE AS
ANTIOXIDANTS IN PRESERVATION OF HIGHLY UNSATURATED
LIPIDS
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ABSTRACT

Food proteins such as SPI, wheat gliadin and milk casein were examined for their
antioxidant effects in powder model systems (37°C, various Aw’s) using a mixture of each
protein and its one-ninth amount of safflower oil. The antioxidant effect was evaluated by
POV measurement or more correctly by gas-chromatographically determined portions of the
constituent linoleic and palmitic acids in safflower oil. SPI was inferior to gliadin in anti-
oxidation at high humidity, and vice versa at low and moderate humidities. Previous de-fat
treatment of SPI and gliadin with chloroform-methanol (2: 1) did not or little affect their
antioxidant effects at high humidity. When a 1: 1 mixture of SPI and gliadin was used to
compensate for SPI not so much effective at high humidity as at low humidity, the constituent
linoleic acid in safflower oil was kept intact through the experimental period of 6 weeks. It
thus seems likely that blending of these food proteins in appropriate portions is effective in
improving their individual functional and physical properties more favorably. Nutr. Sci. Soy

Protein, Jpn. 11, 17-22, 1990.
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Fig.1. Changes of peroxide values in a 9:1 mix-
ture of food protein (SPI, gliadin or
casein) and safflower oil during storage at
37°C (Aw=0.6~0.7). Sample preparation,
storage condition and analytical method
were in detail described in Materials and
Methods: O, a-corn starch; &, bovine

milk casein; © , SPI; ® , wheat gliadin.
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Fig. 2. Changes of TBA values in a 9: 1 mixture

of food protein (SPI, gliadin or casein) and
safflower oil during storage at 37 °C (Aw=
0.6~0.7). The same samples as in Fig. 1
were used for this assay. Symbols are

same as in Fig. 1.
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Fig.3. Constituent fatty acids in safflower oil
determined by gas chromatography. Oil
extraction from samples and methylation
of the constituent fatty acids were de-
scribed in the text. Analytical conditions
for gas chromatography are as follows:
apparatus, Shimadzu GC-4BPF (hydrogen
flame ionization); column, 3 mmg¢ X3 m
(glass capillary); packings, Unisol 3000/60
~80 mesh Uniport (Gas-Chro Kogyo
Inc.,): carrier gas, nitrogen at a flow rate
of 44 m//min; column temp., 220 °C; inlet
and outlet temp., 250 °C; hydrogen pressure,
0.5 kg/cm?; air pressure, 1.0 kg/cm?
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Fig. 4. Changes of the constituent linoleic acid in
safflower oil in powder model systems
mixed with SPI, gliadin or casein. The
storage conditions were the same as in
Figs. 1 and 2. The amounts of linoleic and
palmitic acids remaining in safflower oil
extracted from samples were determined
by means of gas chromatography and ex-
pressed in 9 as their relative area ratio to
the initial safflower oil.
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Fig.5. Difference in antioxidant effects of SPI
and gliadin in powder model systems stor-
ed at different Aw’s. A 9:1 mixture of
SPI, gliadin or casein and safflower oil
was stored at 37 °C under the conditions
different in Aw’s. The relative L/P ratio
was estimated in the same manner as
described in Fig. 4.
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Fig.6. No change in antioxidant effects of previ-
ously defatted SPI and gliadin at high Aw.
SPI and gliadin which had been fully
extracted with chloroform-methanol (2:
1) were used to examine for their antiox-
idant effects. Broken and solid lines repre-
sent the samples without and with the
previous extraction treatment, respective-
ly: oe, SPI; o0&, wheat gliadin;, 2,
starch.

Oil absorbability, sulfhydryl content and radical-trapping ability of various

0il absorbability

Radical-trapping  Sulfhydryl content

ml/g protein
Wheat gliadin
Wheat glutenin
Maize zein
Soy protein isolate
Bovine milk casein
Hen’s ovalbumin
Porcine gelatin

NN O O NN
W U WO DO 0o O W

Bovine serum albumin

decolorization 9 absorbance, 412 nm

14.3 0.12
14.2 0.15
51.8 0.05
39.4 0.13
17.1 0.02
53.7 0.45
2.9 0.01
35.4 0.37
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Improvement in antioxidant effect of SPI at high Aw by mixing

or coating with gliadin. A 9: 1 mixture of protein and safflower
oil was likewise incubated at 37°C and Aw=0.75. The proce-
dures for POV and relative L/P ratio determinations were the
same as above described: 0, SPI-gliadin (1: 1) mixture; 4,
gliadin-coated SPI; O, SPI alone; ®, gliadin alone.
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