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The study of antioxidant activity of a degraded product derived from anthocyanin in
purple-black rice during cooking
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Protocatechuic acid (PCA) is a degraded product derived from cyanidin-3-glucoside
(C3G) during thermal cooking. In this study, the inhibitory effect of antioxidant activity of PCA was
compared with C3G in vivo. Moreover, the effect of dietary purple-black rice on hyperlipidemia was
examined in high-cholesterol and high-fat diet-fed mice. The thiobarbituric acid reactive substances
levels of plasma and the renal homogenate were lower in mice administered PCA before the induction of
oxidative stress with ions than that in mice administered C3G. Dietary purple-black rice led to increased
HDL-cholesterol concentration in the plasma of mice. Furthermore, the improvement effect was higher in
the cooked rice than that in the uncooked rice.These findings suggest that purple-black rice likely
suppresses plasma lipid metabolism abnormalities. One of the probable reasons for this effective
suppression by heating is the superior antioxidant properties of PCA, compared to C3G.
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TBARS levels.

1-2) C36

PCA
TBARS

TBARS
PCA 0.5 mmol/kg

TBARS

TBARS

1-3)

SOD CAT GPx

1000 Superoxi
.
g w
S
H
20
o

Glutathi

nmol NADPHIminimg proteln

Fig. 2

GR C36G
PCA

Fig. 2

ide dismutase (SOD) activity 00 Catalase (CAT) activity
B s
£ w0
£
g
o
Control A €36 _Catechin
025 os o0s0 025 050
ione peroxidase (GPx) activity £ a0 Glutathione reductase (GR) activity
T R H
£
£
H
z
&
Ed
E

pca c36
525 o0s o050 025 050 3

Catechin Control PcA €36 _Catechin

050 050 025 050
Mean = SD (1=3.5). “p<0.05, *'p<0.01 (Student’s-t).

Enzymatic activity in the kidney.

1-4)

SOD

Superoxide dismutase (SOD) activity

SOD

Catalase (CAT) activity

1000
1200 <
500
% 1000 g
g ww 5
= £
- E a0
E £
200
200 £
o o
Control __PCA__ ' €36 | _Catochin Control __PCA__ | €3G | __Catochin
0% 0% 050 025 050 025 om0 o050 025 050
£ 100 . Glutathione peroxidase (GPx) activity =, Glutathione reductase (GR) activity
5
g H
2 w0 g
2 =
£ £
£ 600 z
£ E s
T 0 T
g ]
2 o 2
° 35
H 0 E o

Control

Fig. 3

@

2-1)
ND

. 1so00
E 1coo
= 12000
& 10000
=  sooo
£ eooo
g aceo
< 2000
2

o

Fig. 4

€36 _Catechin
025 050 050 025 050

Control ___PCA €36 _ Catechin
025 050 050 025 050

Mean - SD (n=3-5). *p<0.05, **p<0.01 (Students-1),

Enzymatic activity in the liver.
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Effects of the purple- black

rice on plasma H-ORAC values.
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T-test).*'H-ORAC, hydrophilic oxygen radical

absorbance

capacity; *°TE, trolox equivalent.
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