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Antioxidant action of flavonoids and polyphenolics was analyzed. Flavonoids including baicalein, baica-
lin, quercetin and rutin with little or no reducing activity enhanced the autooxidation of Fe?", and furth-
er inhibited the ascorbate-mediated reduction of iron. On the contrary, polyphenolics belonging to
non-flavonoids such as protocatechuic acid and chlorogenic acid showed a potent iron-reducing ability,
and prevented Fe?™ ion from autooxidation completely. Both flavonoids and non-flavonoids effectively in-
hibited the formation of thiobarbituric acid-reactive substances as a marker of lipid peroxidation of
microsomes from rat liver.

Flavonoids acted as antioxidants, which inhibit the formation of superoxide and hydroxy! radical by
oxidation of Fe?' ion acting as prooxidant. On the other hand, antioxidant properties of non-flavonoids
can be explained by the formation of inactive Fe?t -polyphenolic complex, which cannot react with ox-
ygen. Oxidation-reduction properties of iron was applied to analyze the extract of oyster, Crassostera
gigas. The oyster extract protected the Fe?t from autooxidation, but showed inhibition of the
ascorbate-induced reduction of iron. Oyster extract showed a potent inhibitory effect on lipid peroxida-
tion of microsomes. These results suggest that two types of antioxidant, that is, flavonoid and

non-flavonoid types play a central role in antioxidant action of oyster extract.
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Fig.1 Interaction of flavonoids with
iron. A. Effects on Fe?" autooxidation.

Reaction mixture of 2 ml containing 10
mM Tris-HCI buffer (pH7.0), 0.05 mM
FeSO4 and flavonoids were incubated at
Time (min) 37°C. Aliquots of 0.2 ml were pipetted at
appropriate intervals and mixed with
0.1 ml of 1 mM bathophenanthroline dis-
ulfonate on the microplate. Absorbance
at 540 nm was read. [], 0.01 mM baica-
lein; B, 0.01 mM baicalin; O, 0.01 mM
quercetin; @, 0.01 mM quercitrin; ¢
0.01 mM rutin; X, no addition. B. Reduc-
tion of Fe®" by flavonoids. Reaction mix-
ture of 0.4 ml contained 10 mM Tris-HCl
buffer (pH7.0), 0.02 mM FeCls, 0.5 mM
bathophenanthroline disulfonate and va-

rious concentrations of flavonoids. After

0.15 incubation for 30 min at 37°C, samples of

0.3ml were trasnferred to micropiate
and measured absorbance at 540 nm by
platereader. [, baicalein; B, baicalin;

0.1
g O, quercetin; @, quercitrin; €, rutin;
< X, ascorbate. C. Inhibitory effects of fla-
0.05 vonoids on ascorbate-mediated reduction

34 . "
of Fe’". Experimental - conditions were

similar to those in B except that 0.5 mM
) ascorbate was included. [, 0.01 mM
0 0. 01 0.02 baicalein; B, 0.01 mM baicalin; O, 0.01

Flavonoids (mM) mM quercetin; @, 0.01 mM quercitrin;
' €. 0.01 mM rutin.
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Fig. 2 Interaction of polyphenolics and trolox with iron. A. Protection by polyphenolics of
Fe®" autooxidation. Reaction conditions were similar to those described in the legend to
Fig. 1A except that cacodylate buffer was substituted for Tris-HCI (pH7.0). [J, no addi-
tion; B, 0.1 mM protocatechuic acid; O, 0.1 mM chlorogenic acid; @, 0.1 mM trolox. B. Re-
duction of Fe** by polyphenolics and trolox. Reaction mixture of 0.4 ml contained 10 mM
bistris-HCI (pH7.0), 0.02 mM FeCls, 0.5 mM bathophenanthroline disulfonate and various
concentrations of antioxidants, and the reaction was carried out as described in the legend
to Fig. 1B. [, ascorbic acid; @, protocatechuic acid; O, chlorogenic acid; @, trolox.
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BRICT7T AT NVE VERIZE BEGETEIET 2R R LA (Fig. 5B),
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Fig.3 Effects of flavonoids on the iron-induced lipid peroxidation of rat liver micro-
somes. Lipid peroxidation was expressed as the production of thiobarbituric acid-reactive
substances, which was induced by 10 #M FeCls and 0.5 mM ascorbic acid. A. O, baicalein;

@, baicalin. B. @, quercetin; O, rutin: &, quercitrin.
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Fig.4 Effect of chlorogenic acid, trolox and oyster extract on microsomal lipid peroxida-
tion. Experimental conditions were similar to those described in the legend to Fig. 3. A. O,
Chlorogenic acid; @, trolox. B. @, oyster extract.
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Fig.5 Interaction of oyster extract and amino acids with iron. A. Effect of oyster extract
and amino acids on autooxidation of Fe?™. Experimental conditions were similar to those
described in the legend to Fig. 1A. B, 0.5% oyster extract; (], 1 mM cysteine; O, 1 mM
tryptophan; @, 0.9 mM tyrosine. B. Effect of oyster extract on Fe** in the presence (E)
and absence ([J) of 0.5 mM ascorbate. Experimetal conditions were similar to those de-
scribed in the legend to Fig. 1B.
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