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Abstract

This study was performed to investigate the effects of dietary protein levels (5% and 15% PEP), caffeine or
green tea powder on body fat deposition in rats. Male weanling Wistar rats weighing the average of 90g
were allotted into 6 experimental groups, each of which was fed two different levels of dietary protein with
or without caffeine or green tea powder (5p+0.15% caffeine ; 5p+6.1% green tea powder ; 15p+0.15% caf-
feine ; 15p+6.1% green tea powder) during 8 weeks of the experimental period. Caffeine and green tea
powder were supplemented at the levels of 0.15% and 6.1% of experimental diets. The rats fed 5% PEP diet
which had received caffeine or green tea powder showed significantly (p <0.01) reduced gain in body
weight. The food efficiency of which rats fed both 5% and 15% PEP diet supplemented with 6.1% green tea
powder was significantly low (p<0.05, respectively) compared with the control group. Rats fed diets con-
taining 0.15% caffeine and 6.1% green tea powder showed the significant reduction (p < 0.01) of white adi-
pose tissue weight, triglycerides levels of liver and plasma. The addition of 0.15% caffeine or 6.1% green tea
powder to 5% and 15% PEP diet resulted in significantly (p< 0.01) higher levels of plasma total cholesterol,
free cholesterol, cholesterol ester, but HDL-cholesterol levels were significantly (p<0.01, in 5% PEP group)
high. The atherogenic index (Tchol-HDLchol/HDLchol) in rats fed 6.1% green tea powder diets decreased es-
pecially compared with the control group.
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Table 1. Composition of experimental die
(%)

Ingredients 5P 5P+ 5P+
Control  Caffeine  Green tea’
Purified egg protein (PEP) 5 5 5
Corn starch 79 78.85 729
Soybean oil® 5 5 5
Salt mixture* 4 4 4
Vitamin mix., 1 1
water-soluble®
Vitamin mix., 1 1 1
fat-soluble®
Cellulose powder 5 5 5
Caffeine’ - 0.15
Green tea® - - 6.1
Ingredients 15P 15P+ 15P+
Control  Caffeine  Green tea?
Purified egg protein (PEP) 15 15 15
Corn starch 69 68.85 62.9
Soybean oil 5 5 5
Salt mixture 4 4 4
Vitamin mix., 1 1 1
water-soluble
Vitamin mix., 1 1 1
fat-soluble
Cellulose powder 5 5 5
Caffeine - 0.15 -
Green tea - - 6.1
'5p

5P+green tea (5%PEP+6.1% green tea powder)

2 15P control (15%PEP) ; 15P +caffeine (15%PEP+0.15% caf-
feine) ; 15P + green tea (15%PEP + 6.1% green tea powder)

* Five hundred grams of soybean oil contains 10,000 1U of vi-
tamin D

¢ Harper’s salt mixture?

5 Harper’s vitamin mixture, water soluble 2

¢ One hundred grams of vitamin mixture contains 15,000 U
of vitamin A, 0.01g of vitamin E (as a-tocopherol), 0.006% of
vitamin K(as menadion), 1g of p-aminobenzoic acid, and
15g of choline chloride®

7 Added at 0.15% to diet in place of equal weight of starch in
the case of caffeine added diet

8 Added at 6.1% to diet in place of equal weight of starch in
the case of green tea powder added diet. Commercial used
green tea powder from Kannoen Co. Sendai, Japan. Caffeine
were purchased from Sigma Chem. Co., St. Louis, USA
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Table 2. Effects of caffeine or green tea powder on weight gain, food intake and food efficiency in Wistar-slc rats fed 5% and

15% PEP diet

Experimental Initial Final Weight Food Food'
groups body weight (g) body weight (g) gain (g/day) intake (g/day) efficiency

5P Control 106+9.0 280+14.9- 3.11+0.24- 27.24£2.7° 0.13+0.03
5P+Caffeine 107 £5.5 247+16.3° 2.501+0.22° 25.2+2.5® 0.10+0.04
5P+Green tea 108+6.9 190+ 16.0° 1.46+0.32¢ 22.0+4.5% 0.06 +0.09
15P Control 109+6.3 330+28.7* 3.95+0.38* 23.7%x1.6° 0.14+0.01
15P+Caffeine 110x4.0 319+17.28 3.7140.33® 247 £2.3% 0.12+0.01
15P+Green tea 110+7.3 334+18.8¢ 4.20+0.35¢ 29.4+294 0.11 £0.01

'Body weight gain(g)/food intake (g). Each values are the mean+S.E. of 7 rats
sb<Mean values of each 5% and 15% protein diet group that do not share a common superscript letter in the same column row

were significantly different (p <0.01)

8¢ Significantly different when compared with 5P + control group (A), 5P + caffeine group (B), 5P + green tea group (C), respectiv-

ely (p <0.01)
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Table 3. Effects of dietary protein levels, caffeine, or green tea powder on adipose tissues weight in Wistar-sic rats

Experimental

Adipose tissues (g/100g B.W.)

grouos

PAT E.A. T2 Mesentric Subcutaneous LB.A.T?
5P Control 2.5540.23® 3.08+0.40* 2.71+0.30° 6.00+£0.86" 0.27+0.02
5P + Caffeine 1.84+0.26" 3.0410.21% 1.644+0.17% 4.87+0.59* 0.29+0.03
5P+ Green tea 1.431+0.42¢ 1.78+0.35¢ 1.32+0.34¢ 4.04+0.46° 0.28+0.04
15P Control 2.77 £0.35~ 3.36+0.56* 2.04+0.27: 6.65+1.10° 0.1240.02*
15P + Caffeine 2.36+0.18% 2.63+0.31° 1.55+0.13* 5.23+0.64* 0.11+0.02°
15P + Green Tea 2.21+0.23¢% 2.7240.42% 1.50+0.23% 4.91+0.64 0.11+£0.02°¢

Each values are the mean+S.E. of 7 rats

st Mean values of each 5% and 15% protein diet group that do not share a common superscript letter in the same column were

significantly different (p <0.01)

rscGignificanly different when compared with 5P+ control (A), 5P + caffeine (B), 5P + green tea (C), {(p <0.01, respectively)

' PAT. ; peritoneal adipose tissue
? E.AT. ; epididymal adipose tissue
4 1.B.A.T. ; intra-scapular brown adipose tissue
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Table 4. Effects of dietary protein levels, caffeine or green
tea powder on plasma and liver triglyceride in Wis-

tar-slc rats
Experimental Plasma triglyceride Liver triglyceride
groups (mg/dl) (mg/g tissue)
5P Control 93.6+14.20 19.8+£2.3°
5P + Caffeine 53.7+£12.6° 9.8+1.6°
5P +Creen tea 51.1+ 7.8« 10.1+£1.6
15P Controf 90.8+13.7¢ 14.3+2.6™
15P + Caffeine 745+ 2.9% 9.7+3.6°
15P + Creen tea 53.6+ 9.5 10.7+1.7%

Each values are the mean+S.E. of 7 rats

=< Mean values of each 5% and 15% protein diet group that
do not share a common superscript letter in the same col-
umn were significantly different(p <0.01)

% Significantly different when compared with 5P+control(A),
5P+caffeine (B), 5P+green tea (C), (p<0.01, respectively)
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Table. 5 Effects of dietaty protein levels, caffeine or green tea powder on plasma total cholesterol, free cholesterol, HDL-choles-
terol, cholesterol-ester and atherogenic index in Wistar rats

Experimental Total cholesterol Phospholipids Free-chol' Chol-ester? Ester HDL-chol’®  Atherogenic*
groups (mg/dh (mg/dl) (mg/dl) (mg/dl) ratio (%) (mg/db index

5P Control 47.2+ 6.1° 1121+ 5.8* 99+23 400+ 59 80.2 31.1+6.6 0.52

5P+ Caffeine 70.1+11.9° 1251+ 4.4° 19.4+3.0° 50.7x11.9 723 43.3+6.6° 0.62

5P+ Green tea 65.8+11.5¢ 124.4+10.7* 19.9+3.6° 41.7+ 8.2 63.4 47.4+7.8° 0.38

15P + Control 49.2+ 5.3: 160.0+ 6.5* 114115 378+ 5.2 76.8 38.4+13.0° 0.28

15P + Caffeine 87.2+14.1% 1253+ 9.8° 18.8+4.4° 68.4+12.785 78.4 64.31+20.5" 0.36

15P + Green tea 77.9+112.4"% 130.0+13.9" 17.5+1.9* 53.8+13.8¢ 75.4 66.7 +12.0% 0.17

' Free—chol : free cholesterol

* Chol-ester : cholesterol ester

*HDL-chol : high density lipoprotein cholesterol

* Atherogenic index : Tchol-HDL chol/HDL chol
Each values are the mean+S.E. of 7 rats

+b«Mean values of each 5% and 15% protein diet group that do not share a common superscript letter in the same column were

significantly different (p <0.01)

#Significantly different from 5P + Caffeine (B), respectively (p <0.01)
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