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Abstract

Objective : This study was designed to investigate the effects of non fermented Zizyphus, jujuba mixture
(mixed fruit and leaf : ZM) and fermented 7. jujuba mixture(FZM) on fed high—fat diet induced hyperli—
pidemic rats for development medicinal food,

Method : The extracts prepared for Zizyphus, jujuba mixture(ZM) and fermented 7. jujuba mixture(FZM)
with Lactobacillus plantarum and Saccharomyces cerevisiae. Experimental group was divided into normal
control group(NC group) and high fat diet groups. The high fat diet groups fed high fat diet 2 weeks
after was sub—divided into high fat diet control group(HC group), high fat diet positive control group(HPC
group), non fermented 7. jujuba mixture extract group(ZM group) and fermented 7. jujuba mixture extract
group(FZM group). NC and HC group was orally administerd of 0,9% saline, HPC group administerd
lovastatin diluted in 0,9% saline at a dose of 10 mg/kg BW, ZM and FZM groups was administerd each
extracts diluted in 0.9% saline at a dose of 300 mg/kg BW once a day on a fixed time for 4 weeks. In the
present study we measured organ weight, epididymal fat tissue weight, concentration of serum lipids, hepatic
lipids, MDA contents in liver tissue and metabolic variables in serum,

Results : ZM and FZM suppressed testis weight loss and FZM decreased epididymal fat tissue weight to
level of NC group in high—fat diets, ZM and FZM did not influence on serum cholesterol level, but prominently
decreased serum triglyceride concentration compared with HC group, and FZM diminished hepatic triglyceride
same as serum, ZM and FZM did not impair liver and kidney function and influence positive effects through
by suppression of elevation lipid level,

Conclusion : These results suggested that 7. jujuba mixture(ZM, FZM) should be useful developing medicinal

food for prevention and improvement of hyperlipidemia and FZM is more suitable agent than ZM.
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Fig.1. Extraction and fermentation methods of Zizyphus jujuba
7ZM . extracts of non fermented “izyphus jujuba leave and fruits mixture
FZM : extracts of fermented Zizyphus jujuba leave and fruits mixture
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Table 1. Composition of experimental diet in rats fed a high—fat diet

Ingredients Normal diets (g%) High fat diets (g%)
Casein 20.3 24.4
Corn Starch 39.7 10.6
Wheat powder 13.2 14.6
Sucrose 10.0 19.4
Cellulose 5.0 5.6
Soybean QOil 7.0 2.8
Lard - 17.3
AIN—Mineral Mixture 3.5 5.0
AIN—Vitamin Mixture 1.0 1.1
Choline Bitatrate 0.3 0.2
Total 100.0 100.0
Protein (kcal%) 81.2 (21%) 97.4 (21%)
Carbohydrate (kcal%) 251.6 (64%) 178.4 (39%)
Fat (kcal%) 63.0 (15%) 181.4 (40%)
Total calories 395.8 (100%) 457.2 (100%)

LDL — cholesterol = {(total cholesterol —
HDL—cholesterol) — (triglyceride / 5)}

Al = {(total cholesterol — HDL—cholesterol) /
HDL—cholesterol}

CRF = total cholesterol/HDL—cholesterol
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Table 2. Effects of Zizyphus jujuba extracts on body weight gain, food intake and food efficiency ratio
in rats fed a high—fat diet

Group Food intake Body weight gain FER
(g/day) (g/day) (%)
NC 19.17+0.87 5.77+0.39" 30.04+1.17"
HC 18.42+0.45 5.94+0,26 32.19+0.79
HPC 19.16+0.97 6.40+0.60 33.09+1.78
M 18.40+0,92 6.12+0.76 32.93+2.60
FZM 17.44+1.16 5.84+0.66 33.13+1.67

All values are mean=*S E,

Means with different superscripts within a given table are significant different at p<0.05 by Duncan's multiple

range test,
NC
HC : high fat diet control group

> normal control group

HPC : high fat diet positive control group treated by lovastatin

7M
FZM

extract of non fermented “Zizyphus jujuba mixture group
extract of fermented Zizyphus jujuba mixture group

FER(Food efficiency ratio) = (body weight gain/food intake)x100

NS: Not significant
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Table 3. Effects of Zizyphus juiuba extracts on organ weight and epididymal fat tissue weight in rats fed a high—fat diet

(9/100g BW)

Liver Kidney Testis Epididymal

fat tissue
NC 2.43+0,03" 0.66+0,01" 0.78+0.04" 1.72+0.20°
HC 2.51+0,10 0.62+0.02 0.63+0,05" 2.29+0,10™
HPC 2.61+0.07 0.60+0.01 0.70+0,04" 2.16+0,20™
7M 2.52+0.06 0.64+0.03 0.73+0,04™ 2.66+0.30"
FZM 2.39+0.07 0.64+0.01 0.72+0,02" 1.96+0,23"

All values are mean=*S_ E,

Means with different superscripts within a given table are significant different at p<0.05 by Duncan's multiple

range test,

Abbreviated words of experimental groups of hyperlipidemia are same as Table 2,
NS: Not significant

Table 4. Effects of Zizyphus jujuba extracts on serum lipid concentration in rats fed a high—fat diet

(mg/dQ)
Cholesteral ) )
Triglyceride Al CRF
Total HDL LDL
NC 66.00+6.19" | 14.80+1.20" | 35.72+559" | 77.40+17.63" | 3.46+0.26™ 4.47+0.26™
HC 63.25+6.11 13.50+1.32 29.10+5.36 | 103.25+7.33" | 3.72+0.35" 4.72+0.35"
HPC 58.20+3.52 14.00+0.83 29.08+3.01 | 75.60+2.13" | 3.16+0.07" 4.16+0.07"
M 64.00+15.07 | 15.25+2.92 | 36.45+10.72 | 61.50+10.41* | 3.14+0.24™ 4.14+0,24™
FZM 56.40+5.45 14.80+1,46 31.04+2.46 | 52.80+12.46* | 2.84+0.23" 3.84+0,23"

All values are mean*S. E,

Means with different superscripts within a given column are significant different at p<0.05 by Duncan's multiple
range test,

Abbreviated words of experimental groups are same as Table 2,

LDL cholesterol

= {(total cholesterol—-HDL cholesterol)—(triglyceride/5)}
Al(Atherogenic index) = (total cholesterol—-HDL cholesterol)/HDL cholesterol

CRF(cardiac disease risk factor) = total cholesterol/HDL cholesterol
NS: Not significant
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Fig. 2. Effects of Zizyphus jujuba extracts on hepatic lipid contents in rats fed a high—fat diet

All values are mean*S E,

Means with different superscripts within a given column are significant different at p<0.05 by Duncan’s

multiple range test.

Abbreviated words of experimental groups are same as Table 2,

NS: Not significant

Lipid peroxidation (MDA nmol/g of liver)

NC

HC HPC

ZM FZM

Fig. 3. Effects of Zizyphus jujuba extracts on MDA contents of liver tissue in rats fed a high—fat diet

All values are mean*S E,

Means with different superscripts within a given column are significant different at p<0.05 by Duncan’s

multiple range test.

Abbreviated words of experimental groups are same as Table 2,

NS: Not significant
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Table 5. Effects of Zizyphus jujuba extracts on serum AST, ALT, creatinine, BUN and uric acid
in rats fed a high—fat diet

AST ALT Creatinine BUN Uric acid

(/L) (IU/L) (mg/dg) (mg/dg) (mg/dQ)
NC 186.00+7,24" 32.20+2.08" 0.56+0,02" 15.92+1.20" 2.70+0,33°
HC 171,75+18.28" 35.00+2,12" 0.60+0.00 15.50+0,41 2.27+0.27™
HPC 188.75+5.02" 31,80+3.57° 0.56+0.02 13.84+0.63™ 2.02+0.15™
M 126.00+14.15 31.75+3,40" 0.52+0.02 12.50+0,74° 1,90+0.24™
F/M 95.60+6.91° 22.80+1,24" 0.54+0.02 12.26+0.97" 1.46+0,12*

All values are mean=*S.E,

Means with different superscripts within a given table are significant different at p<0.05 by Duncan's multiple

range test,

Abbreviated words of experimental groups are same as Table 2,

NS: Not significant
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