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Effects of Zingiber mioga, Zingiber mioga Root and Zingiber officinale on
the Lipid Concentration in Hyperlipidemic Rats

Jung-Hye Shin, Soo-Jung Lee and Nak-Ju Sungf

Dept. of Foods and Nutrition, Institute of Agriculture and Life Science,
Gyeongsang National University, Jinju 660-701, Korea

Abstract

This study was designed to establish the effects of Zingiber mioga, Zingiber mioga root and Zingiber officinale
on the lipid concentrations in hyperlipidemic rats. A total of 24 male Sprague-Dawley rats weighing 60+5 g
were fed one of four experimental diets for 4 weeks: a control diet (hyperlipidemic diet), diets supplemented with
3% of Z. mioga, 3% Z. mioga roots or 3% Z. officinale. The concentration of total cholesterol in serum was sig-
nificantly decreased by 31% in Z. mioga group compared to the control group. The HDI.-cholesterol concentration
was significantly higher in Z. mioga and Z. mioga root supplemented groups than in control group. Triglyceride
concentration in serum and liver significantly decreased with 3% Zingiber supplemented groups compared with
control group, but had no significant differences among three Zingiber supplemented groups. The contents of
total cholesterol, triglyceride, free cholesterol and cholesteryl ester in liver were remarkably lower in Zingiber
supplemented groups than in control group. However, hepatic phospholipid level was not showed significant effect.
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Table 1. Compositions of basal and experimental diets (%)

Experimental groupZ)

Ingredient Ba.sal

diet Control ZM ZMR ZO
Casein 200 200 200 200 200
Mineral mixture” 35 35 35 35 35
Vitamine mixture” 10 10 10 10 10
DL-methionine 0.3 0.3 03 03 03
Choline bitartrate 0.2 0.2 02 02 02
Sucrose 50 5075 50.75 50.75 50.75
Comn starch 10 10 10 10 10
Cellulose powder 50 30 - - -
Cholesterol - 1.0 1.0 10 10
Sodium ctolate - 025 025 025 025
Lard 50 5.0 50 50 50
Com ol 5.0 5.0 50 50 50
Zingiber mioga Rosc. - - 30 - -
Zingiber mioga Rosc. root - - - 3.0 -
Zingiber officinale Rosc. - - - - 3.0
VAIN-76"™.

?7M: supplemented with Zingiber mioga Rosc.
ZMR: supplemented with Zingiber mioga Rosc. root.
ZQO: supplemented with Zingiber officinale Rosc.
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NHSEl Nzl
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Table 2. Peroximate compositions of Z. mioga, Z. mioga root and Z. officinale (%)
Moisture Ash Crude protein  Crude lipid Crude fiber  Total carbohydrate
Zingiber mioga Rosc. 19 188 0.1 06 280 50.6
Zingiber mioga Rosc. root 41 73 0.1 3.0 255 60.0
Zingiber officinale Rosc. 6.5 49 0.2 45 6.5 776

Table 3. Body weight gain, feed intake and FER of rats fed
the high cholesterol diet for 4 weeks

Feed intake

Body weight gain

1) 2)
Group (g/4 weeks) (g/4 weeks) FER
Control 173.33+15.06™%  500.92+28.04° 0.35+0.02°
M 17500+1342° 49470+ 16.08° 0.3520.02°
ZMR 17667+ 408  490.28+11.41° 0.36+0.01°
Z0 15833+1033" 5026211895 0.31+0.03°

USee the legend of Table 1. YFER : feed efficiency ratio.
¥Mean=SD (n = 6). Means in the same column not sharing com-
mon superscript letters are significantly different (p<0.05).
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Table 5. Concentrations of free cholesterol, cholesteryl ester
and cholesteryl ester ratio in serum of rats fed the high cho-
lesterol diet for 4 weeks (mg/dL)

Cholesteryl ester
ratio” (96)

Group" Free cholesterol Cholesteryl ester

Control  64.18%694” 168001178 72361883
M 5552+ 7.06° 10415+ 6.74° 65.22£4.09°
ZMR 57.18+6.06" 102.10£10.19° 62.14+6.34°
70 56.47+6.50° 106.43+ 828° 65.33+ 855

USee the legend of Table 1. 2)Cholesteryl ester / Total chol X 100.
¥Mean+SD (n = 6). Means in the same column not sharing com-
mon superscript letters are significantly different (p<0.05).

Table 4. Concentrations of total cholesterol, HDL-cholesterol, ratio of HDL-cholesterol to the total chloesterol and atherosclerotic

index in serum of rats fed the high cholesterol diet for 4 weeks

(mg/dL)

Ratio of HDL-cholesterol

1 _ I 3)
Group Total cholesterol HDL-cholesterol to the total cholesterol® Atherogenic index
Control 232.18+5.48°" 17.67+045° 761£1.61° 12.13+057°
M 159.67+0.86° 20.63+0.34° 129242467 6.72+0.19¢
ZMR 164.28 +2.16° 20.77+ 1.88a 1264+ 2.19° 7.17+0.3%
ZO 162.90%3.49° 18.03+0.58" 11.07+2.84%° 8.02+0.39"

“See the legend of Table 1. ®(HDL-chol) / (Total chob)x100. *(Total chol - HDL~chol) / HDL-chol.
“Mean=SD (n=6). Means in the same column not sharing common superscript letters are significantly different (p<0.05).
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Table 7. Content of total cholesterol, phospholipid and tri-
glyceride in liver of rats fed the high cholesterol diet for 4

weeks (mg/g liver)
Group”  Total cholesterol Phospholipid  Triglyceride
Control 39.95+0.60°2 3890+223  2512+227°
™ 33.35+1.95° 37881234 1960+1.37°
ZMR 36.30+2.10° 38851224  1995+245°
Z0 35.48+1.15® 38.02+144° 1805£2.85°

YSee the legend of Table 1.
PMean=SD (n = 6). Means in the same column not sharing com-
mon superscript letters are significantly different (p<0.05).

Table 6. Concentrations of chylomicron, LDL, VLDL, triglyceride and phospholipid in serum of rats fed the high cholesterol

diet for 4 weeks (mg/dL)
Group" Chylomicron LDL VLDL Triglyceride Phospholipid
Control 126.60+ 8,66 54263+ 9.40° 1019.68+4.00° 142.13+3.64° 194.23+7.41%
VAY! 104.70+4.10° 4569511052 940.83+12.01° 126.73+£6.32° 15478 +6.36°
ZMR 110.83+6.57° 489.73+21.81° 98858 +2.85° 125.13£427° 179.27+427°
z0 109.92+5.44° 487.72+1497° 990.33+3.08" 127.68+5.01° 176.90+7.81°

YSee the legend of Table 1.

YMean+SD (n=6). Means in the same column not sharing common superscript letters are significantly different (p<0.05).
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Table 8. Content of free cholesterol and cholesteryl ester in
liver of rats fed the high cholesterol diet for 4 weeks
(mg/g liver)

Group” Free Cholesteryl Cholest(;{yl ester
cholesterol ester ratio” (%)
Control 555083 33.90+142° 84.86=2.67°
M 512+039°  28.23%2.00° 84.65+3.20°
ZMR 530+041°  31.00£223° 85.40+3.38"
Z0 523+030° 30.25+1.13 85.2611.08°

YSee the legend of Table 1. ICholesteryl ester / Total chol x 100.
"Mean+SD (n = 6). Means in the same column not sharing com~
mon superscript letters are significantly different (p<0.05).
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