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Effect of Plum Wine on the Lipid Metabolism and Lipid Peroxidation of Rats

Ok-Hyun Yoonl, Byung-Tae Kangl, Jae-Woo Leel, and Kwang-Ok Kim®'

!The Research Institute of Indigenous Foods, Gimcheon College, Gimcheon 740-704, Korea
“)Dept of Food and Nutrition, Kyungpook National University, Daegu 702-701, Korea

Abstract

The effect of plum wine on lipid metabolism and lipid peroxidation in rats with chronic ethanol consumption
was evaluated. Sprague-Dawley rats were randomly divided into the following 4 groups; water (NC), alcohol
control (AC), low concentration plum wine (LP) and plum wine (P). The alcohol content of experimental drink-
ing water of AC, LP and P were 6%, 6% and 12%, respectively. Animals were fed AIN-76 diet and experimental
drinking water for 4 weeks. LP group showed significantly decreased liver weight per 100 g body weight,
the levels of total cholesterol and atherogenic index in plasma whereas the ratio of HDL-cholesterol to total
cholesterol was significantly increased in comparison to that of AC group. LP and P groups showed sig-
nificantly decreased total lipid, total cholesterol in liver tissue, AST and ALT activities of plasma as compared
with that of AC group. LP and P groups showed a significant decrease in the level of plasma lipid peroxidation
products and LP group showed a significant decrease in the level of liver lipid peroxidation products as com-—
pared with that of AC group. These results suggest that supplementation of low concentration plum wine
may exert more beneficial effects than pure alcohol beverage on lipid metabolism and lipid peroxidation prod-
ucts in chronically alcohol-treated animals by improving lipid profiles in plasma and liver tissues and decreas-—

ing plasma and hepatic lipid peroxidation product.
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Table 1. Composition of diet

Ingredients Control diet (g/100 g diet)

Cornstarch 15.00
Sucrose 50.00
Casein 20.00
Corn oil 5.00
Cellulose 5.00
AIN 76 vitamin mix" 1.00
AIN 76 mineral mix” 3.50
Choline chloide 0.20
DL-Methionine 0.30

YAIN-76 vitamin mix (g/kg mix): thiamin - HCI 0.6, riboflavin
0.6, pyridoxine HCl 0.7, nicotinic acid 3, D-calcium pan-
tothenate 1.6, folic acid 0.2, cyanocobalamin 0.001, retinyl pal—
mitate 0.8 (500,000 IU/g), DL-a-tocopherol acetate 20 (2501
1U/g), cholecalciferol 0.0025, menaquinone 0.005, sucrose to
make 1 kg.

Y AIN-76 mineral mix (g/kg mix): calcium phosphate dibasic
500, sodium chloride 74, potassium citrate monohydrate 220,
potassium sulfate 52, magnesiumoxide 24, manganous carbo—
hydrate 3.5, ferric citrate 6, zinc carbonate 1.6, cupric carbo-
nate 0.3, potassium iodate 0.01, sodium selenite 0.01, chro—
mium potassium sulfate 0.55, sucrose to make 1 kg.
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Table 2. Effects of supplementation of plum wine on food intake, water intake, weight gain, food efficiency and organ weight

in rats
Groun Food Water Weight Food Liver weight Kidney weight
D intake (g) intake (g) gain efficiency (g/100 g BW) (g/100 g BW)
NC 20.03£0.407Y  2290+060"  184.44+4.96" 0.35+0.01* 5.26+0.18" 0.80£0.01™
AC 19.05+0.30* 24.39+0.74 190.00+£3.41* 0.35+0.01* 571+0.11%4 0.82+0.02
LP 16.86+0.67° 22.91+0.83 165.63+8.37" 0.38+0.01" 5.20+0.10° 0.81£0.02
P 19.50+0.55" 22.73+0.47 173.13£7.07*8 0.31+0.01" 5.53+0.128 0.77£0.02

YNC: normal control, AC: alcohol control, LP: low concentration plum wine, P: plum wine.

YMean+SE (n=8).

IDifferent capital superscripts in the same column indicate significant difference (p<0.05) among 4 groups by Duncan’s multiple

‘comparison test.
N5Not significantly different among 4 groups (p<0.05).
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Table 3. Effects of supplementation of plum wine on plasma lipid contents and atherogenic index (AI) in rats

Group” Triglyceride (mg/dL) Total cholesterol (mg/dL) HDL-cholesterol (mg/dL) HDL-C/TC (%) AT

NC 97.21+5.977% 97.89+9.25" 32.69+0.68° 34.19+2.00"8 1.81+0.148
AC 121.24+6.00" 147.31+5.81* 37.45+0.49" 32.43+0.80" 2.43+0.31%
LP 117.37£5.13* 101.27+4.84" 36.69+0.70*" 37.72+0.83" 1.80+0.128
P 129.23+£2.79* 145.33+£3.95% 34.84+0.68" 35.01+1.45"8 1.97+0.12"8

{”Groups are the same as in Table 2.
“Mean=+SE (n=9).

IDifferent capital superscripts in the same column indicate significant difference (p<0.05) among 4 groups by Duncan’s multiple

comparison test.
YHDL-C/TC (%): HDL-cholesterol / Total cholesterol x 100.

YAl Atherogenic index=(Total cholesterol—HDL-cholesterol) / HDL-cholesterol.
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Table 4. Effects of supplementation of plum wine on hepatic
lipid concentrations in rats

Group” Total !ipid Triglygen'de Total chqlesterol
(mg/g tissue) (mg/g tissue) (mg/g tissue)
NC 109.23+3.71%Y  93.89+3.56° 27.79+2.23¢
AC 144.68+7.30" 133.50+7.84" 56.87+2.49"
LP 111.64+6.48" 110.25+3.70" 40.28+2.43"
P 119.69+4.58" 128.50+7.46% 4350+2.11"

1>Gr0ups are the same as in Table 2.

“Mean=+SE (n=8).

IDifferent capital superscripts in the same column indicate
significant difference (p<0.05) among 4 groups by Duncan’s
multiple comparison test.
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Table 5. Effects of supplementation of plum wine on plasma
AST and ALT in rats

Group” AST (karmen/mL) ALT (karmen/mL)
NC 5.47+0.927% 7.50+0.64"
AC 13.02+1.23" 13.00+£1.17*
LP 4.87+0.93° 10.03+0.60°
P 9.2340.88" 8.4340.85"

1)Groups are the same as in Table 2.

?)MeaniSE (n=8).

IDifferent capital superscripts in the same column indicate
significant difference (p<0.05) among 4 groups by Duncan’s
multiple comparison test.
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Table 6. Effects of supplementation of plum wine on TBA-
reactive substances in rats

Group” Plasma (nM/L) Liver (nM/g tissue)
NC 1.304+0.147"% 13.82+1.13¢
AC 2524+0.14% 20.18+1.14%
LP 0.98+0.08" 15.40+0.86¢
P 1.41+0.21" 18.00+1.8148

1)Groups are the same as in Table 2.

?)MeaniSE (n=8).

IDifferent capital superscripts in the same column indicate sig-
nificant difference (p<0.05) among 4 groups by Duncan’s
multiple comparison test.
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