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Effects of MonascusFermented Korean Red Ginseng Powder on the Contents of Serum Lipid and
Tissue Lipid Peroxidation in Alcohol Feeding Rats. Jae Young Cha', Hee Young Ahn, Kyung Eun

Eom, Bo Kyung Park, Bang Sil Jun, Jin Chul Park, Chi Hyeon%
University Y Technical Research Institute Daesun Distilling Co, Ltd,

Biotechnology - The effects of Monascusfermented Korean red ginseng (MFRG) on the contents of se-
rum lipids and tissues lipid peroxidation was investigated in alcohol feeding rats (AC group). Serum
contents of total lipid and free fatty acid in alcohol feeding rats were significantly increased, but these
increases tended to decrease in the AMFRG group. Serum triglyceride content was also significantly
decreased in the AMFRG group compared to other groups. Serum content of total-cholesterol was sig-
nificantly increased in AC group compared to normal control (NC) group, whereas there was no sig-
nificant difference between the AC and AMFRG groups. Content of HDL-cholesterol in serum was
slightly increased in the AC group compared to the NC group, but this increase in the AC group
was more significantly increased in the AMFRG group. At the same time, atherogenic index (AI) was
also significantly decreased in the AMFRG group compared to the AC group. Contents of thio-
barbituric acid reactive substances (TBARS) in the liver, heart, spleen and testes were significantly in-
creased in the AC group compared to the NC group, but these increases were significantly less in
the AMFRG group. Contents of liver nonheme ion was increased in the AC group and was sig-
nificantly decreased in the AMFRG group, which suggested that lipid peroxidation contents are in-
versely correlated with liver nonheme ion content. Hepatic glutathione concentration was significantly
decreased in the AC group, but this content was significantly increased in the AMFRG group and it
showed the antioxidant abilities of glutathione. These results suggested that Monascustermented
Korea red ginseng has anti-atherogenic index (Al) effects as well as antioxidative activities through
reduced tissue oxidative stress in alcohol feeding rats.

Key words : Korean red ginseng, monascusfermented Korean red ginseng (MFRG), atherogenic index

(Al), TBARS, antioxidation.
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Ingredients Normal (NC) Control (AC) Silymarin (AS) RG (ARG) MFRG (AMFRG)
Alcohol - + + + +
Casein 20 20 20 20 20
a-Corn starch 15 15 15 15 15
Corn oil 10 10 10 10 10
Cellulose 5 5 5 5 5
AIN-93 mimeral mixture 4 4 4 4 4
AIN-93 vitamin mixture 1 1 1 1 1
L-Methionine 0.3 0.3 0.3 0.3 0.3
Sucrose 445 445 43.5 43.5 43.5
Choline bitartrate 0.2 0.2 0.2 0.2 0.2
Silymarin 0 0 1 0 0
RG 0 0 0 1 0
MFRG 0 0 0 0 1

RG: Korean red ginseng, MFRG: Monascusfermented red ginseng.
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Table 2. Effects of RG and MFRG on the body weight, food intake, water consumption in alcohol feeding rats

Alcohol
Group NC
AC AS ARG AMFRG
Body weight gain (g/4 w) 71.09+8.74° 62.41£8.22" 64.84+6.40° 65.29+11.63" 38.12+7.36"
Food intake (g/d) 20.00£0.65° 13.08+0.41° 13.15+0.46" 1314043 14.68+0.65°
Water consumption (ml/d) 30.11+1.11° 16.10£0.50" 18.36+1.47° 17.86+£0.58" 15.65£0.59"

Values with different letters are significantly different at p<0.05. (mean£S.E., n=6). NC: Normal control, AC: Alcohol control, AS:
Alcohol+silymarin, ARG: Alcohol+Korean red ginseng, AMFRG: Alcohol+Monascus fermented Korean red ginseng.
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Table 3. Effects of RG and MFRG on the relative tissue weights in alcohol feeding rats

(g/100 g body weight)

G NC Alcohol
Trou

P AC AS ARG AMFRG
Liver 2.73+0.19"° 2.79+0.27 2.66+0.07 2.64+0.03 3.02+0.12
Kidney 0.74+0.03"° 0.87+0.10 0.80+0.04 0.80+0.03 0.89+0.04
Heart 0.37+0.02"° 0.40+0.04 0.37+0.020 0.36+0.00 0.41+0.02
Spleen 0.18+0.01™° 0.19+0.02 0.17+0.01 0.15+0.01 0.18+0.01
Testis 0.79+0.04* 1.08+0.09" 1.01+0.04° 0.94+0.03" 1.03+0.02°
Perirenal 2.01£0.16" 1.01£0.11° 1.29+0.12° 1.25+0.13° 1.12+0.20°
Epididymal 2.08+0.21° 1.46+0.11° 1.56+0.13" 1.47+0.10° 1.63+0.18"

Values with different letters are significantly different at p <0.05. (meantS.E., n=6). NS: not significant differences, NC: Normal
control, AC: Alcohol control, AS: Alcohol+silymarin, ARG: Alcohol+Korean red ginseng, AMFRG: Alcohol+Monascus fermented

Korean red ginseng.
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Table 4. Effects of RG and MFRG on the relative tissue weights (%) in alcohol feeding rats

Alcohol
Group NC
AC AS ARG AMFRG
Total lipid 235.609.91%° 285.00+35.25° 224.00+17.51%° 209.17+12.80° 229.67+15.93%
Triglyceride 37.40+7.08° 37.0045.13° 17.832.50° 15.67+2.35 38.00£6.24°
Free fatty acid 702.60+83.42° 1073.83+68.96" 809.50+43.63" 721.17432.46° 925.67+71.61%

Values with different letters are significantly different at p<0.05. (meanS.E., n=6). NC: Normal control, AC: Alcohol control, AS:
Alcohol+silymarin, ARG: Alcohol+Korean red ginseng, AMFRG: Alcohol+Monascus fermented Korean red ginseng.
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Table 5. Effects of RG and MFRG on the concentration of total cholesterol, HDL-cholesterol and atherogenic index in alcohol feeding

rats
Alcohol
Group NC
AC AS ARG AMFRG
Total Cholesterol 36.60+6.64° 57.67+3.02° 50.50+4.54" 53.00+2.35" 49.33+2.28"
HDL-Cholesterol 15.60+0.87° 17.83+0.60 19.17+1.30° 19.33+1.26° 23.00+0.52°
ALY 1.35+5° 2.23+1° 1.636™ 1.7443% 1.14+5°

Values with different letters are significantly different at p <0.05. (meantS.E., n=6).
YAT (Atherogenic Index)=(total cholesterol- HDL cholesterol)/HDL cholesterol
NC: Normal control, AC: Alcohol control, AS: Alcohol+silymarin, ARG: Alcohol+Korean red ginseng, AMFRG: Alcohol+Monascus

fermented Korean red ginseng.
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Table 6. Effects of RG and MFRG on the serum contents of protein, albumin, and globulin in alcohol feeding rats (g/100 ml)

Alcohol
Ingredient NC
AC AS ARG AMFRG
Protein 6.00+0.10% 5.58+0.07 5.50+0.07° 5.53+0.02° 557+0.11°
Albumin 2.64+0.02° 2.58+0.04° 2.57+0.06" 2.55+0.02° 2.58+0.07°
Globulin 3.36+0.10° 3.00+0.06° 2.93+0.03" 2.98+0.02° 2.98+0.05"

Values with different letters are significantly different at p<0.05. (mean£S.E., n=6). NC: Normal control, AC: Alcohol control, AS:
Alcohol+silymarin, ARG: Alcohol+Korean red ginseng, AMFRG: Alcohol+Monascus fermented Korean red ginseng.
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ol gk AI4te] &4tsl A-8-2 phenolic acidoll &3t caffeic,

3} Zdo] Fe''9} 23 L olE FARESS

19 ox o

ferulic, vanillic acid $¢] &4+ H
% FURQ e AtslE FHXAT=

£ FAS] Wil AR HAL Avk Ed 4] FH) 5 v 2l g 4l 24z &
qME BAHA G FAE Axdhe S5 A9 dA A dom, A HO,E A ASE catalase®] 74 &2
o] AEE FASF] ARoZ &7l maltol (2-methyl- 2 A HErl Co g H0,9 FEAkl oA At
3, 3-hydroxy pyrone), ginsenoside Rb1, Rb2, Rd A% % +& A4 whgol 4 A Ao Hiud v o] AA
Eoll oMz 22 o] MDA & 7hao] ojgh gitks} &40 W Firsi A whg& 2AEe dolA HidE e 34
B 15 91 TH19,28,54]. & FAT Q10 A o] lth6,9,39]. 1+ A F9 WY
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Table 7. Effects of RG and MFRG on the TBARS concentration of tissues in alcohol feeding rats (nmol/g tissue)
Alcohol
Ingredient NC oo
AC AS ARG AMFRG
Liver 146.26+9.88° 259.22+7.59" 232.96+6.66" 201.50+2.35" 150.54+5.45°
Heart 189.54+1.74" 213.98+2.55° 177.06+1.74° 151.32+2.38° 142.48+3.86°
Kidney 301.34+1.04° 299.26+8.67° 273.79+5.67° 282.91+2.22° 24521+3.04°
Spleen 316.42+4.31° 364.78+4.290° 336.96+5.280 341.90+8.33° 321.62+6.54™
Testis 213.98+4.10° 244.92+4.11° 226.72+3.50° 221.00+4.41* 209.04+3.97°

Value are meantS.E. of six rats per group.

Among the group, values with different letters are significantly different at p<0.05 by Duncan’s multiple range test.

TBARS: Thiobarbituric acid reactive substances.

NC: Normal control, AC: Alcohol control, AS: Alcohol+silymarin, ARG: Alcohol+Korean red ginseng, AMFRG: Alcohol+Monascus
fermented Korean red ginseng.

Table 8. Effects of RG and MFRG on the nonheme iron and zinc contents of liver in alcohol feeding rats (mg/g tissue)
Alcohol
Ingredient NC
AC AS ARG AMFRG
Fe 0.56+0.06" 0.08+0.07° 0.69+0.01° 0.88+0.06" 0.67+0.01°
Zn 0.32+0.04° 0.22+0.01° 0.22+0.01° 0.19+0.01° 0.24+0.01°

Values with different letters are significantly different at p<0.05. (mean£S.E., n=6). NC; Normal control, AC; Alcohol control, AS:
Alcohol+silymarin, ARG: Alcohol+Korean red ginseng, AMFRG: Alcohol+Monascus fermented Korean red ginseng.
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Glutathione (ng/g liver)
=)

NC AC AS ARG

AMFRG

Fig. 1. Effects of RG and MFRG on the glutathione concen-
trations of liver in alcohol feeding rats. Values with dif-
ferent letters are significantly different at p<0.05. (mean
1S.E., n=6). NC: Normal control, AC: Alcohol control,
AS: Alcohol+silymarin, ARG; Alcohol+Korean red gin-
seng, AMFRG: Alcohol+Monascus fermented Korean red
ginseng.
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