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Effects of Korean Green Tea, Oolong Tea and Black Tea Beverage on the
Antioxidative Detoxification in Rat Poisoned with Cadmiom

Yeon-Hee Yoon, Soon-Jae Rhee
Depariment of Food Science and Nutrition, Hyosung Women's University, Seoul, Korea

ABSTRACT

In order to investizate the effect of Korean green tea, oolong tea and black tea beverage
on the antioxidative detoxification in cadmium(Cd) poisoned rat liver, male Sprague-Dawley
rat weighing 143+ 3.2g were divided into control and experimental groups. The experimenal
groups were fed standard diet containing 40ppm Cd and were given distilled water(CD), 5%
black tea(BT), oolong tea(OT) and green tea(GT), respectively.

Tea beverages were extracted from S5g dry leaves of teas in 100ml hot distilled water by
the treatment at 85C for 3 min. Liver xanthine oxidase(XOD) activity was increased by the
administration of Cd except GT group. Liver superoxide dismutase(SOD), glutathione peroxi-
dase(GSH-px), glutathione S-transferase(GST) activities were decreased by the administration
of Cd but did not decreased by the administration of green tea(in GT group). Vitamin E
and reduced glutathione contents were significantly decreased in Cd administered groups but
GT group was significantly higher than other Cd administered groups. Liver lipid peroxide
value in Cd administered groups were increased compared 1o control group, but was not increa-
sed in GT group.

Serum glutamic oxaloacetic transaminase(GOT) activities in CD, OT, BT groups were higher
than coutrol, but that in GT group was similar to countrol group. Serum glutamic pyruvic
transaminase(GPT) actvity was not significantly different among various groups.

It was concluded that green tea might alleviate peroxidative damage in Cd-administered
rat liver by reinforcing antioxidative detoxification system.

KEY WORDS : cadmium - tea beverage - peroxidative damage - antioxidative detoxification

systern.
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Table 1. The operating conditions of HPLC for analy-
sis of cateching

Ttem Method

Instrument Spectrophisics
Lichrosorb RP-18

(4.6 X250mm. Merck)
25% THF"-1% phosphaw
2ml/min
UV 280nm

Room Temp,

Column

Mobile phase
Flow rate
Detector
Column Temp
Chart Speed(CS) 025

Analytical time 16min

“THF : Teterahydrofuran
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Table 2. Clgssification of experimental groups
Groups Cd

Drinking water

Control - d-H,0
coY + d-Hy0

BY + Black Tea
o1 + Oolong Tea
cT? + Green Tea

1) Experimental and conirol groups were ted with
or without 40ppm Cd(CdCl, « 216H,0) in diet,
respectively,

2) - Preparation of tea extract soln. ! Sgram of dry

tea leaves were added w 100ml hot distlied water

in the beaker and extracted at 85€ for Smin.

- Control and CD groups were given distill~d wa-

ter and BT, OT, and GT groups of raw were given

black tea, ovlong tea, and green tea extract solution
as drnking water, respectively.

Table 3. Compositon of basal diet

Ingredients Amount{grkg dier)
Corn starch!’ 668
Casein? 180
DL methionine?’ 2
Com oil? 50
Salt mix® 40
Vitamin mix™ 10
Cellulose” 50
Kcal/kg 3850

1) Pung Jin Chem. Co.

2) Lactic Casein, 30mesh, New Zealand Dairv Board,
Wington, N.Z.

3) Sigma Chem. Co.

4) Dong Bang oil Co.

5) Salt mix accordmg to Haper s

6) Vitamin mix . according to NRC?

7) Sigma Chem. Co.

23)
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hof 119 A2 ATl ZAARE
A% 271RE DL V1% U Aol ARBoR

o] ZozM At

FEL cther PR EIA B2
: B

2087+

1500gol A 1527 daRPsld 2HE 42 &
GOT, GPT &F) Abgsdtt. 12lal T3e H
#3to] AdgsE Aoy FAS 3% &

3 g
=0
A Prz FEEAA —s0CH B

6. & glutamic oxaloacetic transaminase

(GOT), glutamic pyruvic transaminase(GPT)
EMEY
g3 GOT, GPT 24242 Reinnan®} Frankel?
g} o a)sled EHA AT

7. ZtZEXZE 2| xanthine oxidase, superoxide di-
smutase, glutathione peroxidase, %
thione S-transferase &4 &3
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Zate] 30CelM 1087 WA *@H%I uric

acid® 2% 292nme] M FFEE 2

Della Corte?® ] W& o] &3l th

gzrAdgMe aid Fo TH

gluta-

1mgo]

1% Fk whgdte] 7142 RE HA49 unc add
ZF2 pmole T2 ZABGETH sOD §45HL
1

rze] Aol A pyrogallole] Agitated] o &
e o]88 Marklund E Malklupd?®e] ¥ 2
GSH-px B2 4433 glutathione(GSSG) 9
glutathione reductases} NADPHo £]3] 42

340umel 4] NADPH?| E#Z7} Zistes A&
o] &3 Lawercnce 2 Burk?”e] W] uizl 23
ook 28l3m GST %"4 £32 9 d.dinitrochloro-
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Fig. 1. HPLC Chromatogram of catechins of standard(A), green tea(B) oclong tea(C) and black tea(D).
EGC : Epigallo catechin EC : Epicatechin
EGCG : Epigaliocatechin gallate ECG : Epcatechin galiate
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Table 4. Catechins contents of Korean Teas(g/100
ml of tea extracted solution)

ol=

HolH &, AFT7HE, HolEE

o]l
B F719] FAE Table 5 o 2ok Aol HHAFE
2T AYT Alolg foAel Aole glod
HEZ7LF, Kol age YR v 4T BT
folzez 7ZA(p<o.05)stH et Ate] &
W& §o]d #alE g9ith Table 59 WErd
49 AED DR FTAR R H dIL
2R {9 Aelrk gl
3. A GOT ¥ GPT #Me| HMS
A GOT, GPT 4% 243 A+ Table 654

2ok g3 GOT B4 g2l H#AM CDT A
oTZe] Ao Z EhoH(p<0.05) GTEA
Table 6. Serum glutamic oxaloacetic transaminase

and glutamic pyruvic ransaminase activities
in rat adminstered Cd

Croup ‘-—‘—-’—‘GOT -—'—'——“—"GPT
(unit/ml) {univmi)

Control 35.67+ 0.56% 22,484 0.44NS
CD 58.64+0.78P 28.82+ 0.71
BT 37.16% 0.67% 25.26+ 0.66
oT 57.49+ 0.65P 24,28+ 0.77
GT 3579+ 0.47* 2298 0.7

Green Tea Qolong Tea Black Tea
EGC 0.2302 0.1444 0.0586
EC 0.0686 0.0140 0.0252
EGCG 0.2248 0.1134 0.0152
ECG 0.0284 0.0128 0.0070
Toral 0.5520 0.2846 0.1060

EGC | Epigallo catechin

EC * Epicatechin

ECCG . Epigallocatechin gallate
ECG : Epicatcchin gallate

All values are mean + SE(n=10)

Values in a column with different from superscript
letters are significandy different from other groups
(p<C0.05)

NS @ Not significantly different a1 p<{0.05 by Tukey’s
test.

Experimental conditions are as given Table 2 and 5.

Table 5. Weight gamns, food intakes, liver weights of expenmental rats

Group Weight gain Food Inwske FER Liver weight
(gf4weeks) (g/day) (100g body wt.)
Conirol 162.50% 5.59* 20.174 0.42N8 0.31+ 0.01¢ 5.82+0.12N8
CD 138,18+ 6.80" 21.3640.27 0.274+0.010 8774027
BT 120.00+ 8.86° 19.974 0.24 0.25+ 0.02P 3.7+ 0.07
oT 113.75+ 6.25" 18.11£ 046 0.26+ 0.01P 3.83£0.10
GT 128.183+ 6.80° 19.6%+ 0.09 0.27+0.01% 5.63£0.10

All values are mean® SE(n=10)

Values within a column with different superscripr letters are significantly different ar p<(0.05 by Tukev’s

st

NS : Not significantly different at p<(0.05 by Tukey’s test.

Experimental and control groups were fed with or without 40ppm Cd(CdCl * 21,H,0) in diet, respectively.

Control and CD groups were given distilled water and BT, OT and GT groups of rat were given black
tea, oolong tea, and green tea extract solution as drinking water, tespectively.
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Table 7. Xanthine oxdase actwities n rat hver

XOD
Group ———
(nmol/mg protein/min)

Control 141+ 0.072

CcD 2,28+ 0.10"

BT 2.29%F 0.15"

oT 1.91+ 0.15

GT 1.5 0.16%

All values are mean * SE(n=10)

Values m a column with different from superscript
letters are significandy different (rom other groups
(p<C0.05) by Tukey's test

Experimental conditions are as given Table 2 and 5

Table 8. Superoxide dismutase, glutathione peroxdase and glutathione S-transferase actvities in rats lver

Group SOD GSH-px GST _
(univmy, protein) (nmol NADPH/mg protein/nin)  (nmol DNCB/mg protein/min)
Control 7.27+ 0.35% 118.62+ 6.00° 367.371£ 29.97¢
CD 6.39% 0.44P 78.75% 7.12b 221.20+ 12.33"
BT 6.95+% 0,330 81.26+ 6.570 297.08% 25800
oT 6.90:+ 0.46" 94,90+ 12.96% $15.99% 20.404"
GT 7.44+0.25% 10345+ 4.46* 344.10£ 11.42¢

Al values are mean® SE(n=10)

Values in a column with different from superseript letters are significantly different from other groups(p=<0.05)

by Tukey’s test

Experimental conditions are as given Table 2 and 5.
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Table 9. Gluytathione contents in rat hver
Group GSH ——-—————-——GSSG GSH/GSSG
(umol/g wet wt.) (umol/g wer wt.)
Control 4644 0.28° 0.394 0,03 11.47% 1.09%
CD 2 54+ 0.20° 0.72+ 0.15P 5.04%0.78"
BT 3.08% 0.35P 0.54%0.07° 5.14+ 0.42"
ot 282+ 0.200 0.52: 0.06° 6.28£ 0.48>
GT %324 0.280 0.50% 0.10° 8.02+ 0.67¢

All values are mean® SE(n=10)

Values in a column with different from superscript letters are significandy different from other groups(p<(0.05)

by Tukey's test
Experimental condidons are as given Table 2 and 5.
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