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Effect of Korean Green Tea, Oolong Tea and Black Tea Beverage
on the Removal of Cadmium in Rat
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Dept. of Food Science and Nutrition, Hyosung Women's University, Kyungsan 713- 702, Korea

Abstract

This study was to investigate the cadmium removal effect of Korean green tea, black tea and oclong tea bev-
erage on Cd administered rat, tissues and their excretions. Male Sprague-Dawley rats weighing 143 +3.2g were
divided into control and experimental groups, The conirol group were fed standard diet without cadmium. The
experimental groups, which were fed standard diet containing 40ppm Cd, were divided into 4 subgroups again,
which were the groups given distilled water (CD Group), 5% black tea (BT group), colong tea (OT group) and
green tea (GT group), respectively. Five days before to sacrifice the rats, all 4 cadmium fed groups were sup-
ofied 1mi of water with 600ppm Cd and control group were fed 1ml of distilled water without Cd under the sa-
me dietary condition. After that, their excretion were collected separately for 3 days. In rat fiver and kidney,
accumulation of cadmium in 4 Cd administered groups were more than in control group and that of GT group
was significantly less than CD group. In bone, alse, accumulation of cadmium in 4 Cd administered groups was
more thar in control group and that of GT, OT, BT groups were much less than that of CD group. GT group
was excreted more Cd in urine than Cd group. in feces, 3 tea feeding groups (8T, O7, GT group) were excreted
Cd 1.7, 2.1, 2.4 times more than that of the CD group, respectively. We conclude that cadmium accumulations
of GT feeding group in rat’s liver, kidney and bone were much less than CD group, and the absorption and ret-
ention rate of GT group was significantly lower than CD group.

Key words : cadmium toxicity, green tea, oolong tea, black tea, cadmium removal effect
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Table 1. The operating conditions of HPLC for analysis of ca-

techins
Item Method
Column Lichrosarb RP-18 (4.6 X 250mm. Merck)
Mabile phase 25% THF*-1% phosphate
" Flow rate 2ml/min -
Column Temp Room temp
Detector UV 280nm
Chart speed 0.25min
Analytical time  16min

*THF : Tetrahydrofurane
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Table 2. Classification of experimental groups

Group Cd (40ppm Cd/ kg diet) Drinking water
Control - d-H:(3

cpy + a~H:0

BT” + Black tea
ot + Golong tea
ar +

Green tea

“Experimental and control groups were fed with or without 40
ppm Ca{CdClz - 2/ 2420} in the diet, respectively

“Preparation of tea extract solution : 5 grams of dry tea leaves
were added to 100ml hot distilled water in a beaker and-extra-
cted at 85° C for 3min. Control and CD groups were given dis-
tilled water and BT, OT, and GT groups were given black tea,
oolong tea, and green tea extract solution as drinking water,
respectively

Table 3. Composition of basal diet (g/ kg diet)

Ingredients Amount

Corn starch” 668

Casein® 180

DU -methionina® . 2
_Corn oil® 50

Salt mix® : 40

Vitamin mix®™ 10

Cellulose” 50

keal /g o 3.85

"Pung Jin Chem. Co

*atic Casein, 30mesh, New Zealand Dairy Board, Willington,
N.Z.

?Sigma Chem. Co

*Dong Bang Oil Co

% According 1o Haper's*

® According to National Research Council

"Sigma Chem. Co
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Table 4. Catechin contents of Korean teas
{g/100ml of tea extracted solution)

Black tea Qalang tea Green tea
EGC D.0586 0.1444 Q.2302
EC 0.0252 0.0140 0.0686
EGCG 00152 0.1134 0.2248
ECG 0.0070 00128 £.0284
Total 0.1060 0.2846 0.5220

EGC : Epigallocatechin
EGCG : Epigallocatechin gallate

EC : Epicatechin
ECG : Epicatechin gallate
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Fig. 1. HPLC chromatogram of catechins of standard (A), green tea (B}, oolong tea (C) and black tea (D).
EGC : Epigallocatechin, EGCG : Fpigallocatechin gallate, FCG : Epicatechin gallate, EC : Epicatechin

—{~Contro)

Growth rate (w1/wo)

Feeding Periogs idays)
Fig. 2. Growth curve of experimental rats.

Wi/ Wa : ratio of the body weight (W1 1o initial body

weight (Wo)
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Fig. 3. FER of experimental rats.

1. All values are meanxSE (n=10;

2. Values within a column with different superscripts
are significantly different at p<0.05 by Tukey's test.

3. Control groups and CD group were given distilled water
and BT, OT, GT groups were given black tea, oolong tea
and green tea extract solution as drinking water.

Table 73} zre}. Hemoglobin k-2 giz2 ) 8] 3] Cd
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Tabie 5. Organ welght of expenmema[ ra!s (g)

Group Liver K:dnr.y

Control 10.5940.58™ 2.38+0. 29”“

cD 11.29+0.98 2.16z0.13

BT 10.08+0.42 2.03+0.14

ot 9.99+0.27 1.95+£0.06

ar 10.05+0.28 265017

*All values are mean+SE (n=10)
" not significant at p</0.05 by Tukey's test

Table 6. Bone [ength and weight of experimental rats

Bone length (cmy} Bone weight (g)
(Jr()up — N—— —_— P,
Femur Tibia Femur Tibia

Control 2.69x0.17" 3.612:0.07F 0842005 0.78x0.03™

(63) 2.65x0.14 3744006 0.86+005 0.90+0.03
BT 245+0.10 3614009 0.82+0.06 0.758+0.07
o1 231004 3464006 077007 0.74+0.02

3.59+0.05 0.774:0.05

GT 2.39+0.15 0.78+0.07

All values are mean 4 SE (n=10}
* not significant at p< 0.05 by Tukey's test

Table 7. Hemoglobin content and hematocrit value of expe-
ramental rats

Hcmo;,fobrn

Group Hematocrit
E,/! O()ml {%)
Control 11684112 42.63+2.43"
D) 9.07+£0.85° 37.30-0.80°
BT 5.88--0.43° 37.34x2.01°
o7 12.53+1.02% 37.41£2.010
37.70+4.00"

GT 12.7440.96"

All values are mean + SE (n=16)
"Values within a column with different superscripts are signific-
antly different at p<0.03 by Tukey's test
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Table 8. Cadmium contents in liver and kidney of cadmium
administered rats {12/ g wel weight)

Group Liver Kidney

Control 0.04+0.01" 0.04+0.02°
co 9.82-0.60° 7.78+0.68"
BT 791 +0.68" 7.354:0.40"
OT 712063 6.35+0.55"
GT 6.55+0.23" 5.82+0.39¢

"All values are mean=+SE{n=130)
“Values within a column with different superscripts are signifi-
cantly different at p<0.05 by Tukey's test

Table 8. Cadmium contents in bone of cadmium administer-

ed rats (ug/ g wet weight)
Group Tibia Femur
Control 0.01+0.01" . O 02+O 02‘
Ch 0.37+0.02° .49+ 0.02°
BY 0.25+0.03 0.34:£0.03°
OT 0.16+0.02° 0.224-0.02¢
aT 0.12+0.02¢ 0.16:0.02¢

"All values are mean+SE (n=10)
"Values with a column with different superscripts are signifi-
cantly different at p<<0.03 by Tukey's test

Table 10, Urinary and fecal excretion of cadmium in cadm-

fum administered rats (g / day)
Croup Urine Feces
Control 2.290.10¢ 236+ 02710
D 16.06+£0.53" 237.51+48.27"
BT 17.190.86" 407.59+21.54°
OT 18.10+1.82 498 64+ 15.88°
T 18.54.£0.65"

564.90£17.76¢

Al values arQ mean+5E{n=10)
"Values within a column with different superscripts are signifi-
cantly different at p<(0.05 by Tukey's test
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Table 11. Cadmium absorption ratie and retention ratio of
experimental rats (%}

Group Absorption ratio Retention ratio
Control - -

co 60.40x2.43" 57.80x2.21°

BT 35.99+0.91" 29.2020.73"

oT 16.54£0.87¢ 13.5440.71°

oT 10.28+1.45¢ 5.7040.8°

1 All values are mean £ SE{n=10)
“Values within a column with different superscripts are signific-
antly different at p<0.05 by Tukey’s test
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