J. Korean Soc. Food Sci. Nutr.
32(6), 882 ~886(2003)

X AlO|

Mx8

0|=3] -

=) Fed =t A

RN DEFO HE L NYEFTY

g3l x|

S F fk=an,

Decreasing Effect of Kochujang on Body Weight and Lipid Levels of
Adipose Tissues and Serum in Rats Fed a High-Fat Diet

Sook-Hee Rhee, Kyu-Ri Kong, Keun-Ok Jung and Kun-Young Park’

Dept. of Food Science and Nutrition, Pusan National University, Busan 609-735, Korea

Abstract

Effect of kochujang (Korean red pepper soybean paste) on the reduction of body weight and lipid levels of
adipose tissues and serum were investigated in the rats fed a high-fat diet. Male Sprague-Dawley rats were
fed for four weeks with diets containing either a normal diet (ND, based on the AIN-76TM diet), high fat diet
(HFD, supplemented with 20% corn oil in ND), CK diet (10% commercial kochujang in HFD), TK I diet (10%
0 day (non-) fermented traditional kochujang in HFD), TK1I diet (10% 6-month fermented traditional kochujang
in HFD), or RPP diet (3% red pepper powder in HFD). CK, TK 1 and TKI in the diet significantly reduced
the body weight gain compared to the control (HFD), whereas red pepper powder had no such effect. TKII
supplementation in the high-fat diet reduced epididymal and perirenal fat pad weight significantly (p<0.05).
Liver total lipid was lower in TKII diet group than other kochujang and RPP diet groups. TKII and CK
decreased the content of triglyceride in epididymal and perirenal fat pad that increased by high-fat diet. The
cholesterol content of the perirenal fat pad was the lowest in the TKI diet group. TKII was also effective
in lowering serum cholesterol level. These results indicated that properly ripened (fermented for 6-month)
traditional kochujang exhibited more suppressive effects on body fat gain and lipid levels of adipose tissue
and serum than RPP, commercial kochujang and the kochujang without fermentation.
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Table 1. Composition of the experimental diet from various kinds of kochujang and red pepper powder
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ND" HFD” CK? TK 1V TK I” RPP?
Casein 20.0 20.0 19.1° 19.0 19.0° 19.67
Methionine 0.3 0.3 0.3 03 0.3 0.3
Corn starch 30.0 30.0 23.0° 238" 24.0 282"
Sucrose 35.0 20.0 20.0 20.0 20.0 20.0
Fiber 5.0 5.0 50 5.0 5.0 5.0
Corn oil 5.0 20.0 19.8 197" 19.7 19.7°
AIN-mineral mixture 35 35 35 35 35 35
AIN-vitamin mixture 1.0 1.0 1.0 1.0 1.0 1.0
Cholin bitartrate 0.2 0.2 0.2 0.2 0.2 0.2
Commercial kochujang 10.0
0 day fermented traditional kochujang 10.0
6-month fermented traditional kochujang 10.0
Red pepper powder 3.0
Total 100.0 100.0 101.9 1025 102.7 100.5

"Normal diet (AIN-76TM).
2’High fat diet (contains 209 corn oil in normal diet).
¥Commercial diet: C Co.

f)Traditional kochujang diet 1. 0 day fermented kochujang (Soonchang Kochujang Village).

*Traditional kochujang diet II: 6-month fermented kochujang (Soonchang Kochujang Village).

®Red pepper powder (3%) diet (red pepper content of 10% kochujang added high fat diet).

*Adjusted quantities from the proximate analysis of 10% commercial kochujang, 10% 0 day fermented traditional kochujang, 10%
6-month fermented traditional kochujang and 3% red pepper powder, respectively.
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Table 2. Changes in body weight, food intake and food efficiency ratio of rats fed experimental diets after 4 weeks
ND" HFD” CK? TK I TK II” RPP”

Body weight
Initial weight (g)
Final weight (g)
Weight gain (g/day)

Food intake (g/day) & FER
Food intake (g/day)
Food efficiency ratio”

"“%Refer to Table 1.
"Calculated as daily weight gain/ daily dietary intake.
®Values are mean*SD.

o . .
ns: not significant.
100

199.9+72.7
3765%5.1°
62+0.3"

199.9£9.7
354.5%0.1°
56%05°

199.9+ 75
3388105
. 44%02°

200.7+9.6
362.6+25°
58104

198.0£6.4
3828+1.4°
6.4%0.1%

1986+7.1
3584+ 4.4
57+0.1"

19.62+0.47
0.31+0.01°

19.381+0.44
0.30+0.01*

19.81+0.27™
0.22%+0.01°

19.9710.05
0.32+0.01°

19.63£0.24

19.26+0.4
0.29+0.01° 02900

0.29%£0.0

Means with the different letters in the same row are significantly different (p<0.05) by Duncan’s multiple range test.

Table 3. Weights of different organs and adipose tissues of rats fed experimental diets for 4 weeks
ND" HFD” CK” TK 1* TK 11°

RPP”

Organ weight (g/100 g BW)
Liver
Spleen
Kidney
Epididymal fat pad
Perinenal fat pad
1~6)

3.88£(.19°
0.20+0.02
0.89+0.05
152+0.31°
1.51 +(.42°

3.86£0.21°
0.19+0.01
0.87+0.03
1.11+027°
0.78+0.29°

3.98+0.29"
0.20+0.00
0.90+0.01
1.50£0.01°
161£0.09

3.84£0.14°
0.19+0.01
0.90+0.02
152+0.32°
1.69+0.46°

3.64+0.10™"
0.21£0.03"™
0.89+0.03"
0.80+0.03
0.74£0.30°

445+061%
0.22%0.00
0.91+0.04
1.58+0.04%
1.68+051°

Refer to Table 1.
Values are mean*SD.
ns not significant.
PMeans with the different letters in the same row are significantly different (p<0.05) by Duncan's multiple range test.
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Table 4. The effect of various diet intake on lipid contents of liver, epidymal fat pad, and perirenal fat pad in rats fed

experimental diets for 4 weeks

ND" HFD” CK® TK 1V TK II” RPP®

Liver(mg/g, dry wt)

Total lipid 104+ 0.647™ 16.0% 0.04 13.7% 097 155+ 2.19% 13.1% 028 143+ 0.35"

Triglyceride 197+ 95° 85.7t14.0° 56.1 +14.03° 585+11.2% 262+ 2.4 473+ 21%®

Cholesterol 7.0+ 327 122+ 2.2 87+ 16 91+ 1.2 77+ 26 111+ 16
Epididymal fat pad (mg/g, wet wt)

Total lipid 729+ 63" 127.3% 66 1247£16.2 1508+16.5 816+114 1382+ 3.0

Triglyceride 31.1+129° 81.9+21.3° 32.0+14.2° 549+ 26% 302+ 6.5° 480+ 9.7™

Cholesterol 14.4% 19" 166+ 1.2 162+ 06 171+ 06 145+ 1.8 149+ 25
Perirenal fat pad (mg/g, wet wt)

Total lipid 1404+ 0.3™ 1426+ 42 1415+ 7.1 1475+ 6.4 1326t 68 139.3+£11.7

Triglyceride 82+ 26° 188+ 06° 101+ 1.3° 151+ 58%® 82+ 0.0° 178+ 1.9°

Cholesterol 87+ 1.2° 197+ 3.1° 127+ 0.6 175+ 37® 11.4% 1.2° 127+ 197

""%Refer to Table 1.
"Values are mean=SD.,
¥ns: not significant.

“Means with the different letters in the same row are significantly different (p<0.05) by Duncan’s multiple range fest.
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Table 5. The effect of various diet intake on lipid contents of serum and feces in rats fed experimental diets for 4 weeks

NDY HFD” ck? TR ¥ TK 1@ rpp?
Serum (mg/dL)
Triglyceride 43411207 5631156 4931148 519+176 46.0+172 50.4+159
Cholesterol 65.8118.7" 869+ 38 79.3+11.0 79.9+ 6.0 71.9+10.1 73.4+11.9
Feces
Weight (g/day) 1.7+ 0.0™ 16+ 0.1 16+ 0.1 16+ 0.2 17+ 00 18+ 0.1
Water contents (%) 11.3+ 1.6™ 87t 14 11.3* 43 153+ 6.6 10.3% 15 99+ 10

'~®Refer to Table 1.
PValues are mean*SD.
®ns: not significant.
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