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Effects of Green Tea, Buckwheat and Grape Leaves Extracts on
Lipid Metabolism, Antioxidative Capacity, and Antithrombotic
Activity in Rats Fed High Cholesterol Diets

Young-Eon Kim*, Se-Wook Oh, Eun-Kyung Kwon, Daeseok Han, In-Ho Kim, and Chang-Ho Lee
Korea Food Research Institute

Effects of green tea, buckwheat, and grape leaf extracts on factors related to blood circulation were studied using
rats fed high-cholesterol diet for 4 weeks. Rats were randomly divided into five groups, and plant extracts were
orally administered. Green tea extract increased bleeding time in rat tails, suggesting it could prevent platelet
aggregation. Administration of green tea, buckwheat, and grape leaf extracts decreased total cholesterol level in
liver. Grape leaf extracts decreased thiobarbituric acid-reactive substances in plasma, whereas buckwheat and
grape leaf extracts decreased the substances in liver. These results showed extracts of green tea, buckwheat, and
grape leaf were effective for improving lipid composition in blood and liver and inhibiting lipid peroxidation in
animal tissue, suggesting they may have potential to prevent cardiovascular diseases.
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Table 1. Composition of experimental diets (g/kg diet)
Groups” NC C,S123

Ingredients Normal diet 1% cholesterol diet
Casein 200 200
DL-Methionine 3 3
Corn gtarch 150 150.9
Sucrose 500 487.5
Celulose 50 50
Cornail 50 50
Salt mixture? 35 35
Vitamin mixture® 10 10
Choline bitartrate 2 -
Choleteral - 10
Sodium cholate - 25
Chalinechloride - 11

NC: Normal control group fed AIN-76 diet

C: Control group fed 1% cholesterol diet

All of S group were fed 1% cholesterol diet

S-1: ora administration of green tea extract 500 mg/kg B.W

S-2: ord administration of buckwheat extract 500 mg/kg B.W

S-3: ord administration of grape leaf extract 500 mg/kg B.W
2)AIN-76 Mineral Mix (g/kg mixture): Calcium phosphate dibasic
500, sodium chloride 74, potassium sulfate 52, magnesium oxide 24,
manganous carbonate 3.5, ferric citrate U.S.P. 6, zinc carbonate 1.6,
cupric carbonate 0.3, potassum iodate 0.01, sodium selenite 0.01,
chromium potassium 0.55, sulfate 12H,0 0.55, sucrose 118.03
3)AIN-76A Vitamin Mixture (g/lkg mixture): Thiamine HCI 0.6,
riboflavin 0.6, pyridoxine HCI 0.7, niacin 3, calcium pantothenate 1.6,
folic acid 0.2, biotin 0.02, vitamin B,, (0.1%) 1, vitamin A pamitate
(500,000 1U/g) 0.8, vitamin D, (400,000 1U/g) 0.25, vitamin E acetate
(500 1U/g) 10, menadione sodium bisulfate 0.08, sucrose 981.15
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Table 2. Food intake, body weight gain and food efficiency ratio

Groups Foodintake  Body weight gain  Food eff_i ciency
(g/day) (9/4 weeks) ratio
NC D17.3+£340%%9 1522+4282%S  0.30+0.06"S
C 178+t224 155.0+21.74 0.29+0.02
S1 18.7+£2.25 166.6+18.44 0.30+0.02
S2 189+ 0.64 163.9+31.02 0.29+0.05
S3 19.0+1.46 164.9+37.25 029+0.04

YMean standard deviation (n = 5-6).
INot significant at o= 0.05 by Duncan’s multiple range test.
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Fig. 1. Bleeding timein rats (p < 0.05).
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Table 3. Plasmatriglyceride (TG), total cholesterol, HDL -cholesterol, L DL -cholesterol concentration

Groups Triglyceride (mg/dL) Total cholesterol (mg/dL)  HDL-cholesterol (mg/dL)  LDL-cholesterol (mg/dL)
NC 996.0+ 34.88V52 54.8+11.30® 15.6+2.70° 20.0+6.2°
C 77.6+15.60 72.4+16.07* 11.4+1.52%* 456+14.8°
S1 100.8+29.63 94.4+ 22412 12.4+05% 62.0+18.1%
S2 79.61+15.92 94.6+21.28* 12.2+0.84° 66.4+20.5*
S3 67.21+21.92 78.6+16.13* 9.8+ 1.64° 55.4+18.12

YMean standard deviation (n = 5-6).
INot significant at o.=0.05 by Duncan's multiple range test.

Ivalues with different aphabet within the column are significantly different at oo = 0.05 by Duncan's multiple range test.
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Table 4. Atherogenicindex and cardiac risk factor

Groups Atherogenicindex®  Cardiac risk factor?
NC 92.5+0.42% 35+042
C 53+0.722 6.3+0.722
S1 6.6+ 1.58* 7.6+1.58
S2 6.8+ 1.89% 7.8+1.89
S3 7.1+1.66% 8.1+ 1.66"

YMean standard deviation (n = 5-6).

Avalues with different alphabet within the column are significantly
different at o =0.05 by Duncan's multiple range test.

IAtherogenic index = (tota cholesterol — HDL cholesterol)/HDL cholesterol
ACardiac risk factor = total cholesterol/HDL cholesterol
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Table 5. Liver weight, liver triglyceride (TG) and cholesterol
concentration

Groups Liver weight Tri glycer_i de  Totd chal er_sterol
(¢/2100gB.W.)  (mg/gwet tissue) (mg/g wet tissue)
NC 92.7+0.15% 21.9+9.11° 2.7+1.40
C 35+029° 43.6+9.24° 19.8+14.22°
S1 38+0.34° 38.7+537 361148
S2 39+035° 41.2+4.96° 3.0£0.50°
S3 40+041° 474774 32+063

YMean standard deviation (n = 5-6).
AValues with different superscript within the column are significantly
different at oo =0.05 by Duncan’s multiple range test.
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TBARS (nmol/ml plasma)

NC C S-1 S-2 S-3
Plasma TBARS

Fig. 2. Plasma thiobarbituric acid reactive substance (TBARS)
levels.
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Fig. 3 Liver thiobarbituric acid reactive substance (TBARS)
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k3l SHeF(Thiobarbituric acid reective substance: TBARS)S
A8kt @3] AAIsHE S Fg 20 YERAIAL
Adtizel 17.7nmol/mLel 3 I FH2HE Fo xS
395 nmol/mLo]ox] I ZH2EE Fool o8] 24l 7+ Z=7}
she A& & ‘}loi‘:‘r(p<005) IFYZEE FAF SOl
= Uizl vEia wEFEEES AZIiteE ekl W

sF YRR EEFEETS 141 nmol/mLE g/d=ol 7t
A AdeE S3S Bt (p<005). T3 St e
A= BRI IF

o]

Slefo] Llolx /\iq_

l HE ol vis] €5 TBARS
5o ATEeIME RZHz=E ] F
oo ols] P TBARS FHgol gdthzzol vjsh feolxoz
F7bel9aL £919] Fofol s th] dehe Ag ISt
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