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ABSTRACT

ASF was prepared from DSM or SPI with or without additional lipid removal by chlo-
roform-methanol (2 : 1) extraction and examined for antioxidative effect against linolenate
peroxidation in a powder model system at a fixed temperature (37C) and varied water
activities (Aw=0.25, 0.55, and 0.75). The pretreatment of DSM with chloroform-metha-
nol (2 : 1) mixture prior to ASF preparation caused a slight decréase in the antioxidant
effect. In relation to this effect, ASF from SPI was somewhat superior to that from DSM.
As an attempt to raise the function of SPI as antioxidant, linolenic acid was embedded in
the acid-precipitated protein particles. Although the amount of linolenate embedded herein
was no more than 15% of the initial administration, the fatty acid was stable against oxi-
dation over a month at different Aws. Taking into consideration further improvements in

the incorporation efficiency of polyunsaturated fatty acid, this is a practical and convenient

means to enable food protein to function as prominent antioxidant.

Jom. 10, 23-27, 1989.

Nutr. Sci. Soy Protein,

Abbreviation : ASF, acid-sensitive fraction, DSM, defatted soybean meal; SPI, soy protein

isolate, Aw, water activity.
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Material (defatted soybean meal or soy protein isolate)

Supernatant

Precipitate
—suspended in 1 M NaCl

Precipitate
Ffreeze dried

Acid-sensitive fraction

—with or without CHCl,-CH;OH (2 : 1) treatment
—extracted with 10 volumes of water

—centrifuged at 15,000 g for 30 min

—adjusted to pH 4.5 with acetic acid
r—centrifuged at 10, 000 g for 20 min

—centrifuged at 10,000 g for 20 min

Scheme for preparation of acid-sensitive fraction (ASF) from defatted

soybean meal or soy protein isolate
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Fig. 1. Antioxidant effect of ASF from DSM on lino-
leate peroxidation. ASF was prepared from non-
treated DSM by means of water extraction,
acid precipitation, washing with NaCl and

freeze-drying. A solution of linoleate-palmitate

(2 1) mixture in hexane was dropwise added

to ASF powders in the lipid/protein ratio of

1:10, followed by air-drying to obtain simple

mixture specimens. The storage experiment

was carried out in a powder model system at
37°C and different Aws. The ratio of unsaturat-
ed to saturated fatty acids was estimated by
using a Shimadzu gas chromatograph equipped

with Chromatopack.
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Fig. 2. Antioxidant effect of ASF from DSM on lino-
lenate peroxidation. The experimental condi-
tions were the same as in Fig. 1, except that

linolenic acid was used instead of linoleic acid.
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Fig. 3. Decrease in antioxidant effect of ASF from
DSM by washing with chloroform-methanol
(2 © 1D mixture. The experimental conditions
were the same as in Fig. 2, except for chloro-
form-methanol (2 : 1) treatment before ASF

preparation.
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Fig. 4. Antioxidant effect of ASF from solvent-wash-
ed SPI on linolenate peroxidation. The experi-
mental conditions were the same as in Fig. 3,

except for replacement of DSM by SPI.
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Fig. 5. Difference in hydroperoxide formation during
incubation between simple mixture of linolenate
with ASF and linolenate-embedded acid precip-
itate. SPI was used as starting material. The
preparation procedures of ASF and simple mix-
ture specimens were the same as above. Fatty
acid-embedded proteins were obtained from pH
8 aqueous solution containing 10% SPI and
1% linolenate-palmitate (2 : 1) by acid precipi-
tation with acetic acid. The precipitates were
collected by centrifugation, freeze-dried and

washed with hexane, followed by incubation in

portions. The peroxide value was determined

by the ferric thiocyanate method as usual.

BHhte, Fig. 7k Fig. 6 &R U#fF% SPL ko T
EHL, B5hERORBIE LR ERTD 5,
COBELY I VVEE/ A I F VRIS — B
Rich, BRILBCK LFEHBR OB IHSCL
DER IR S OO, Wi ABBENTFRENCAE
L ic REFIE B 2 B TR INE, Tt ABEBER TR
IZH D A WA REFE B E, B, HThoK
DEETCTLRERETE LI LBEND LR,
KEABBEDMM, 1712 EAVEELL S RE
EAEYAL, BLUSTBECI > TEBBILE» €1 v
PENT A ENTED, £ T EBOHEDER
HEAVIZOWTHTREN E 5 DR TR, BILE
h¥ A RTHBEADIRFBBRDE D, KEAH

2%

[0}
I
Z
&d Defatted soybean meal
I . e
§ 1k o Aw=0.35 Acid precipitation
(5]
E s Aw=0.55
= ° Aw=0.75
| B R S ' 1 1 ]
0 1 2 3 4

Period (weeks)

Fig. 6 Antioxidative stability of linolenate embedded
in soy protein coagulation from DSM extract
by acid precipitation. The specimens were the

same as in Fig. 5.
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Fig. 7. Antioxidative stability of linolenate embedded
in soy protein coagulation from SPI extract by
acid precipitation. The experimental conditions
were the same as in Fig. 6, except that SPI

was used as protein source instead of DSM.
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Fig. 8. Antioxidative stability of linolenate embedded
in casein coagulation by acid precipitation. The 8)
experimental conditions were the same as in
Figs. 6 and 7, except that casein was used as
protein source instead of SPI or DSM;@ A M
simply mixed with casein particles, O A [ *))
acid-precipitated and quickly washed with he-
Xane.
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