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Effects of Water Extracts of Red Pepper Seeds Powder on Antioxidative Enzyme
Activities and Oxidative Damage in Rats Fed High-Fat and High-Cholesterol Diets

Kim, Yu-Na' - Ku, Kyung-Hyung’ - Kang, Sin-Kwon' - Choi, Jeong-Hwa*
'Department of Food Science, International University of Korea, Jinju 660-759, Korea
’Korea Food Research Institute, Seongnam 463-746, Korea

’Department of Food Science and Nutrition, International University of Korea, Jinju 660-759, Korea

ABSTRACT

The purpose of the present study was to examine the effects of water extracts from red pepper seeds powder on antioxidative
enzyme activities and oxidative damage in groups of rrats fed high-fat and high-cholesterol diets group (HFC). The
Rrats were divided into the following five experimental groups which are : composed ofa normal diet group, a high
fat - high cholesterol diet group, and a high fat - high cholesterol diet group supplemented with different amounts contents
(1%, 2% and 4%) of red pepper seeds powder water extracts supplemented groups (HFCW1, HFCW2 and HFCW4,
respectively). Body weight gains and food intake were lower ofin the red pepper seed water extracts groups were
lower than those inof the HFC group. Hepartic xanthine oxidase (XOD) activity was decreased in the HFCW2 and
HFCW4 groups compared to the HFC group. Hepartic glutathione peroxidase (GSH-px) activitiyactivity was increased in
the HFCW4 group compared to the HFC group. Hepatic superoxide radicals within the mitochondria and microsomes
of cells were significantly reduced in the HFCW2 and HFCW4 groups compared to the HFC group. Hepartic hydrogen
peroxide in the cytosol was significantly reduced in the HFCW3 and HFCW4 groups compared to the HFC group. Hepatic
carbonyl values in the microsomes and mitochondria were significantly reduced in the HFCW4 group compared to the
HFC group. Hepartic thiobarbituric acid reaction substance (TBARS) activity was decreased in the HFCW2 group
compared to the HFC group. These results suggest that water extracts of red pepper seeds powder may reduce oxidative
damage by activation of antioxidative defense systems in rats fed high fat- high cholesterol diets. (Korean J Nutr 2011;

44(4): 284 ~ 291)

KEY WORDS: red pepper seeds powder, antioxidative system, high cholesterol, oxidative damage, free radical.
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Table 1. Composite of experiment groups (g/kg diet)

1
. Groups N HFC HFCW1 HFCW?2 HFCW4

Ingredients

Corn starch 539 429 419 409 389
Casein 200 200 200 200 200
Sucrose 100 100 100 100 100
Corn oil 60 60 60 60 60
Mineral mixture” 35 35 35 35 35
Vitamin mixture® 10 10 10 10 10
Cellulose 50 50 50 0 0
DL-methionine 3 3 3 3 3
Choline chloride 3 3 3 3 3
Lard 0 100 100 100 100
Cholesterol 0 10 10 10 10
Red pepper seeds” 0 0 10 20 40
Total 1,000 1,000 1,000 1,000 1,000

1) N: normal diet. HFC: high fat - high cholesterol diet, HFCW1: high fat - high cholesterol diet + water extracts from red pepper
seeds 10 g/kg, HFCW2: high fat - high cholesterol diet + water extracts from red pepper seeds 20 g/kg, HFCW4: high fat - high cho-
lesterol diet + water extracts from red pepper seeds 40 g/kg 2) AIN-76 mineral mixture (g/kg mixture) 3) AIN-76 vitamin mixture

(g/kg mixture) 4) Red pepper seeds: cultivated in andong

jhem homogenizerE AFHE35}4] 0.25 M sucrose/0.5 mM
ethylene diamine teraacetic acid (EDTA)/5 mM N-2-hy-
droxyethyl-piperazine-N-2-ethane sulfonic acid (HEPES)
BHO =N 10% (w/vuH He TSt vk Ao] dRE
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2 A=Foll AHg8EAL, YAl 10,000 x goflA] 3087
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Table 3. Effects of water extracts from red pepper seeds on he-
patic xanthine oxidase (XOD) activities in rats fed high fat - high
cholesterol diets

XOD (nmol/mg protein/min)

Groups

Cytosol
N 2.546 + 0.177°
HFC 3.922 + 0.193™
HFCW1 3.609 + 0.290*
HFCW2 3.264 + 0.297*
HFCW4 3.075 + 0.269*

All values are mean + SE (n = 10). Those with different super-
scripts in the same column are significantly different at p < 0.05
by Tukey’s test. The experimental groups are the same as in Ta-
ble 1

Table 2. Effects of water extracts from red pepper seeds on body weight gain, food intake and food efficiency ratio (FER) in rat fed

high fat - high cholesterol diets

Group Body weight gains (g) Food intake (g/day) FER

N 188.5 + 14.82% 20.31 + 2.238" 0.331 + 0.008"
HFC 200.0 + 16.15® 20.81 + 3.123" 0.343 + 0.019"
HFCW1 169.0 + 12.90%® 16.95 + 2.367°" 0.356 + 0.038°"
HFCW2 167.0 + 5.292% 17.70 + 2.058°® 0.336 + 0.027°
HFCW4 164.0 + 3.478% 17.17 + 1.836™ 0.341 + 0.015°

All values are mean =+ SE (n = 10). Those with different superscripts in the same column are significantly different at p < 0.05 by
Tukey’s test. The experimental groups are the same as in Table 1. NS: not significant
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Table 4. Effects of water extracts from red pepper seeds on hepatic superoxide dismutase (SOD), glutathione peroxidase (GSH-px)

and catalase activities in rats fed high fat - high cholesterol diets

SOD (unit/mg protein/min)

GSH-PX (nmol NADPH/mg protein min)

Catalase (mol/min/mg protein)

Groups

Liver Cytosol Microsome
N 1.016 + 0.029° 394.5 + 38.51% 18.07 + 2.997%
HFC 1.353 + 0.090° 339.3 + 25.35” 11.90 + 1.444>
HFCW1 1.314 + 0.108° 352.6 + 23.87% 12.39 + 2.471%°
HFCW?2 1.404 + 0.175° 379.0 + 11.52% 14.80 + 2.506"
HFCW4 1.523 + 0.274° 393.8 + 13.76 15.29 + 2,042

All values are mean + SE (n = 10). Those with different superscripts in the same column are significantly different at p < 0.05 by Tukey’s

ftest. The experimental groups are the same asin Table 1

Table 5. Effects of water extracts from red pepper seeds on he-
patic superoxide radical contents in rats fed high fat - high cho-
lesterol diet

Superoxide Radical (nmoles/mg protein/min)

Groups - -
Mitochondria
N 12.57 + 1.297¢
HFC 27.00 + 2.887°
HFCW1 24.66 + 2.571°
HFCW2 18.54 + 3.298°
HFCW4 15.95 + 2.228°

All values are mean + SE (n = 10). Those with different superscripts
in the same column are significantly different at p < 0.05 by Tukey’s
test. The experimental groups are the same as in Table 1
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Fig. 1. Effects of water exiracts from red pepper seeds on he-
patic hydrogen peroxide contents in rats fed high fat - high
cholesterol diets. All values are the means = SE (n = 10). Those
with different superscript letters are significantly different at p <
0.05 by Tukey's test.
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Table 6. Effects of water extracts from red pepper seeds on hepatic
thiobarbituric acid reactive substances (TBARS) in rats fed high
fat - high cholesterol diets

TBARS (MDA nmole/mg protein)

Groups -

Liver
N 12.10 + 0.890°
HFC 25.44 + 3.360°
HFCW1 22.46 + 1.810%
HFCW?2 19.28 + 0.782°
HFCW4 20.01 + 1.170%
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