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The Effects of Kimchi with Monascus purpureus on the Body Weight Gain and Lipid Metabolism in
Rats Fed High Fat Diet. Mi Hee Yu, Hyo Jung Lee, Hyo Gwon Im, Mi Hyang Hwang Bo, Hyun
Jeong Kim and In-Seon Lee*. Department of Food Science and Technology, Keinyung University, Daegu
704-701, Korea, "The Center for Traditional Microorganism Resources, Keimyung University, Daequ 704-701,
Korea — Obesity is emerging as one of the major risk factors of death in Korea as well as western
societies. This study was performed to investigate the effect of kimchi with Monascus purpureus (Hongkuk)
on liver function, plasma lipid composition of rats fed high fat diet for four weeks in rats. Rats were
divided into the following 6 groups; I group (normal diet), Il group (normal diet with 1% kimchi
powder using 5.0% Hongkuk), Il group (high fat diet), IV group (high fat diet with 1% kimchi powder),
V group (high fat diet with 1% kimchi powder using 2.5% Hongkuk), and VI group (high fat diet
with 1% kimchi powder using 5% Hongkuk). Weight gains showed to decrease in group IV, V, VI
Food intake and food efficiency ratio were no significantly different among the groups. Plasma total
cholesterol showed to decrease with kimchi using Hongkuk. LDL~cholesterol levels were lower in kimchi
using Hongkuk than that of control group. These results demonstrated that the kimchi and kimchi using
Monascus purpureus (Hongkuk) decreased weight gains and lowered serum cholesterol levels in rat.
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Table 1. Composition of kimchi materials

Meterials Amounts (g)

Chinese cabbage 100
Sliced chinese radish 13.3
Red pepper powder : 4

Garlic 4

Onion 24
Fermented anchovy 45
Sticky rice paste 1.7

M. purpureus koji paste 0/25/5
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3.5%, AIN-76 vitamin mix 1%, corn oil 4%, DL-methionine
0.18%, alpha~ellulose 5.0%, corn starch 15%, W& A]= sucrose
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Table 2. Design of experimental diet

Groups Diet
I Normal diet
I  Normal diet+1% kimchi powder using 5% Hongkuk”
M High fat diet”
IV High fat diet+1% kimchi powder
V  High fat diet+1% kimchi powder using 2.5% Hongkuk
VI High fat diet+ 1% kimchi powder using 5% Hongkuk

1) Kimchi powder using Monascus Purpureus Koji
2) High fat included 10% of lard, 1% of cholesterol and 0.25%
of sodium cholate in the diet.
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Table 3. Body weight change, food intake, food efficiency ratio (FER) of rats fed experimental diet for 4 weeks

Groups” Body weight change (g/4weeks) - Pood intake (g/day) FER”
I 196.2125.21" 32.3413.21° 23.24+122°
1 209.85+10,54° 29.25+213° 2756£3.61°
m 263.19+23 45 28.31+5.33° 30.33£2.25°
v 200.09+3.85" 26.35£2.23° 28.37+1.34°
% 203.00£9.74° 27.45+4.37° 28.56+1.35°
Vi 205.74+0.63° 27.40+3.21° 27.21+313°

1) 1: Normal diet, I1: Normal diet+1% kimchi powder using 5% Hongkuk, I: High fat diet, IV: High fat diet+1% kimchi powder,
V: High fat diet+1% kimchi powder using 2.5% Hongkuk, VI: High fat diet+1% kimchi powder using 5% Hongkuk

2) Values are expressed as mean+SD

3) FER: Body weight gain (g/4 weeks)/food infake (g/4 weeks)x100
Different superscripts in the same column indicate significant differences between groups at p<0.05 by Duncan’s multiple
comparison test.

Table 4. The liver, kidney and spleen weight of rats fed experimental diet for 4 weeks

G 3 Liver Kidney” Spleen

roups
P Weight (g) g/100 g (BW) Weight (g) g/100 g (BW) Weight (g) g/100 g (BW)
I 16.79+1.05" 3.46+0.07° 2.82+0.35° 0.58+0.05° 0.79+0.04° 0.16+0,01°°
I 19.74+1.19° 3.96+0.31° 3.21+0.21° 0.640,05" 0.77+0.11° 0.15+0,03%
m 36.42+7.20° 6.71+0.94° 2.66£0.59° 0.49+0.08° 1,16+0.05" 0.2120.01°
W\ 16.73:0.71° 3.40+0.06" 235:0,35” 0.48+0.08° 0.67+0.01° 0.14+0.01°
v 16.65:2.53° 3.39:0.26 2641023 0.54+0.01° 0.71£0.05° 0.14£0.02°
Vi 16.740.63" 3.40+0.21° 280+0.10° 0.57+0.03° 0.72:0.01° 0.15:0.01°°

1) 1: Normal diet, II: Normal diet+1% kimchi powder using 5% Hongkuk, I: High fat diet, [V: High fat diet+1% kimchi powder,
V: High fat diet+1% kimchi powder using 2.5% Hongkuk, VI: High fat diet+1% kimchi powder using 5% Hongkuk

2) Values are expressed as mean:SD

3) Mean of two kidneys
Different superscripts in the same column indicate significant differences between groups at p<0.05 by Duncan’s multiple
comparison test.
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Table 5. Plasma lipid profile in rats fed experimental diet for 4 weeks

Groups” Total cholesterol (mg/dL) Triglyceride (mg/dL) HDL-<cholesterol {mg/dL) LDL-cholesterol” (mg/dL) Al

I 63.62:1.29° 61.01+3.89%
i 70.61+4.05° 69.62417.05°
m 130.74£9.49° 93.718.24*
I\ 69.39+6.28" 66.86.25"
s 62.99+8.21° 52.62+4.69°
Vi 54.95:6.92° 50.20+2.84°

2195285 29474313 1.92:0.32°
26.48+4.06" 30.21:341° 1.69:0.26"
17.0346.05* 94.97+5.09* 7.09+2.32*
28.18+1.02° 27,84+4.01° 1.46+0.13°
29.45+7.52° 23.02+1.62° 1.17£0.28°
2741£1.74 17.05£8.10° 1.02+0.38"

1) I: Normal diet, II: Normal diet+1% kimchi powder using 5% Hongkuk, Il: High fat diet, IV: High fat diet+1% kimchi powder,
V: High fat diet+1% kimchi powder using 2.5% Hongkuk, VI: High fat diet+1% kimchi powder using 5% Hongkuk

2) Values are expressed as mean+SD
3) LDL-cholesterol: Total cholesterol-(HDL-cholesterol+TG/5)

4) Al (Atherogenic Index): (Total cholesterol-HDL cholesterof)/HDL cholesterol
Different superscripts in the same column indicate significant differences between groups at p<0.05 by Duncan’s multiple

comparison test.
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Table 6. Plasma levels of AST, ALT in rats fed experimental
diet for 4 weeks

Groups"” AST (IU/L) ALT (IU/L)
I 159.80+11.71™ 65.360.68°
i 161.7424.27° 65.10£0.97°
m 192.28+21.10° 75.63+10.76"
v 174.70£12.08" 68.19+5.42°
\ 183.34+24.24™ 65.16+5.25"
Vi 172.42£15.41%° 69.52+11.94°

1) I: Normal diet, II: Normal diet+1% kimchi powder using
5% Hongkuk, I: High fat diet, IV: High fat diet+1% kimchi
powder, V: High fat diet+1% kimchi powder using 2.5%
Hongkuk, VI: High fat diet+1% kimchi powder using 5%
Hongkuk

2) Values are expressed as meanzSD
Different superscripts in the same column indicate significant
differences between groups at p<0.05 by Duncan’s multiple
comparison test.
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