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Fig.l Antioxidant Activity of Okara and Okara-koji.
Okara-koji powder was extracted with 2 volume of
n-hexane, 80% methanolor water. One ml of 20 mM
linoleate was incubated with 0.1m/ of each extract at pH
7.0, 40°C for 7 days, and the linoleate peroxides in those
solutionwere measured by the thiocyanate method.

Table 1 Hydrophobic Antioxidants of Okara and Okara-koji.

Antioxidant (xg/g) Okara Okara-koji
a-Tocopherol 9 8
B-Tocopherol 363 143
4-Tocopherol 213 134
Daizin 320 $
Genistin 630 230
Daizein 150 480
Genistein 240 380
3-Hydroxyanthranilic acid 0 36
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Fig2 Effect of Methanol Extracts Okara-koji on 12-HETE
Formation in Mice Lung.
Eighty % methanol extract of Okara-koji was added to
5% mice lung homogenate, and incubated for 60 min at
30°C. The 12-HETE formation in thehomogenate was
measured.
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Fig.3 Effect of Oxidized Oil on Body Weight Gain and Food Intake of Rats.

Five-week-old male Wister rats were fed an adequate vitamin E (VE+) diet and two kinds of vitamin E deficient (VE—)
diets for 36 days. For the last 17days during the experimental period, rats were fed 10 % oxidized oil (POV 204).
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Fig.4 Effect of Oxidized Oil on TBA value and a-Tocopherol Level in Plasma.
The conditions for the rats were the same those described in legend to Fig.3.
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Fig.5 Effect of Oxidized Oil on Glutathione Peroxidase of Plasma and Liver.
The conditions for the rats were the same those described in legend to Fig.3.
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(A) Inhibition of linoleic
peroxidation and 8 -carotene
bleaching by HAA.

Fig.6 Antioxidant Action of HAA.
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(8) Radical scavenging action of
HAA.

(A) Inhibition of linoleic peroxidation and f-carotene bleaching by HAA. Lipid peroxidation(@®) was measured by the
conjugated diene formation at 234 nm and S-carotene bleaching (O) was measured by the absorbance decrease at 460 nm for
the first min of the reaction at 30°C. An increase at 234 nm absorbance of 0.001/min was equivalent to 0.12 xM linoleic
peroxide. f-carotene bleaching was induced by oxidized carotene. M+SE, n=3.

(B) Radical scavenging action of HAA. The bleaching of DPPH’s purple color is indicating the elimination of proton-radicals.
The upper line() showed the radical scavenging with HAA under the linoleic peroxidationby lipoxygenase. The lower line (&)
showed the radical scavenging with HAA under the linoleic peroxidation without lipoxygenase. M £SE, n=3.
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Fig.7 Effect of HAA on 12-HETE Formation in Mice Lung.

Five % lung homogenate was incubated at 37°C for 0

min (W), 20 min (@),40 min (A), or 60 min (@).

The reaction products were extracted with ethylacetate,

and then the 12-HETE in the extract was analysed with
HPLC. M %SE, n=3.
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Fig.8 Oxidative Stress Production by HAA.

(A) Ox on of GSH by HAA (--M-). Twenty
five M GSH (pH 8.0) were incubated with HAA for

60 min. The GSH oxidation by HAA was measured by
the absorbance difference of HAA solution with or with-
out GSH at 412 nm for 2 min. M +SE, n=3.

(B) Inhibition of SOD activity by HAA(—[]—). The
SOD activity wasmeasured by the reduction from
; Fe'* to Fer
anion for 2 min. M*SE, n=3.

ithsuperoxid
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Fig.9 Activity as Oxidative Stress Producer.

(A) Oxidation of GSH. Twenty five kM GSH were
incubated with 100 xM of HAA, g-carotene or a-toco-
pherol at 40 °C for 60 min. M+SE, n=3.

(B) Inhibition of SOD activity. The SOD activity was
measured with 200uM of HAA, g-carotene or a-toco-
pherol at 25 °C for 2 min. M +SE, n=3.
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Fig.10 Cytotoxic Action of HAA.

Cytotoxicity induced by HAA.

(A) Time-course of cytoxicity induced by HAA. The cells were treatedin FCS-free medium with 700 M of HAA (W), or
without HAA (T)). Viable cells were counted by the trypan-blue dye exclusion method at the indicated time points. M+SE, n=

(B) C ion d of

ity induced by HAA. Viable cells were counted after a 24 hr treatment with HAA

at the indicated concentrations in FCS-free medium. M+SE, n=3.
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Fig.11 Electrophoretic Profiles of Genomic DNA from HuH-
7 Cells after
Treatment with HAA. The Genomic DNA was
extracted from the cells after treatment with800 xM at
the indicated times (16, 24 or 36 hr) and loaded onto
a 2.0 %agarose gel. The fragmented DNA was visual-
ized with ethidium bromide staining.
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In vivo Antioxidant Activity of Okara-koji, a Fermented Okara
with Aspergillus oryzae

Masako Matsuo (Gifu Women’s University)

The potent antioxidant activity of Okara-koji (OK), a fermented okara (OC) with
Aspergillus oryzae, was extracted with methanol. In the OK’s methanol extract, genistin,
daizein, genistein, and 3-hydroxyanthranilic acid (HAA) were identified by HPLC. The
methanol extract accelerated the oxidation of arachidonic acid in membrane lipids at 103
concentration, but inhibited the formation at higher concentrations than 103 ex vivo. To
confirm the total effect of all components of OK on lipid peroxidation in vivo, rats fed
food deficient in vitamin E were put on diets containing OK or OC with oxidized oil. In rats
fed the OK diet, no effect of oxidized oil feeding on the body weight gain, of the TBA value
in plasma, or of glutathione peroxidase activities of plasma and liver was observed. But
in rats fed the OC diet, the effect of oxidized oil feeding was apparently observed on all
of those values. These results suggested that OK would scavenge lipid peroxides in vivo.

The next study deals with the antioxidant mechanism of HAA under biological
systems and the cytokilling function of HAA to human malignant cells. HAA eliminated
free radicals and inhibited the formation of fatty acid hydroperoxide in vitro, suggesting
that HAA would serve as an antioxidant in the initial reaction in lipid oxidation systems.
Actually HAA inhibited the formation of the dominant peroxide of membrane lipids,
12-hydroxyeicosatetraenoic acid (12-HETE) at a high concentration, while HAA accele-
rated the 12-HETE formation at a low concentration in mammalian tissue. HAA oxidized
glutathione and inhibited superoxide dismutase in vitro. Furthermore, HAA inhibited cell
growth and induced apoptosis to HuH-7, a human hepatoma-derived cell line. HAA may

possibly act as a prooxidant rather than as an antioxidant i vivo.



