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The Effect of White Tea on the Antioxidative and Biofunctional Activity of
the Biomolecule and the Assessment of Apoptosis in HepG2 Cells
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The Effect of White Tea on the Antioxidative and Biofunctional Activity of the

Biomolecule and the Assessment of Apoptosis in HepG2 Cells
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Abstract

The purpose of this study was to evaluate
the antioxidant effect of water extracts
from white tea, and their effects on

biomolecules and antioxidant enzyme
systems in cell, researching on extracts
provide physiological effect, and their
composition. Also, the extracts induction of
apoptosis of HepG2 is evaluated. This
study used water extracts of green tea
(WEGT) and water extracts of pu-erh tea
(WEPT) contrast to water extracts of white
tea (WEWT) physiological effect. All the
water extracts of tea inhibited liposome
peroxidation as assessed by the amount of
malondialdehyde produced, while their
showed catching free radical and reduced
activities. WEWT showed dose-dependent
inhibit H,O, mediated LDL oxidation, and
reduced LPS activated RAW264.7 produce
nitric oxide. WEGT had highest contents of
but WEWT had

highest contents of flavonoids and Gallic

phenolic compounds,

acid. There was no observable cytotoxicity
in Clone 9 cells at the concentration of 200
WEWT reduced the

malondialdehyde formation and exhibited

pg/mL.

protective effects on cell viability of clone
9 cells induced by HO,. WEWT raised the



activity of GPx and GRd. Moreover,
WEWT could inhibit cell vability and the
mechanism was WEWT-induced cytotoxic
and apoptosis at 1000 pg/mL in HepG2
cells.
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Table 2. Reducing ability of WEWT

Ascorbic acid equivalent reducing ability

Sample (Vit. C. g/g
WEWT 0.65 £ 0.03
WEGT 1.33 = 0.09
WEPT 0.45 £ 0.02
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Fig 1. Effects of WEWT on liposome peroxidation. WEWT, water
extracts of white tea; WEGT, water extracts of green tea; WEPT. water

extracts of pu-erh tea: Toc, tocopherol.
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WEWT, water extracts of white tea; WEGT, water extracts of green tea; WEPT, wate

extracts of pu-erh tea.
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Fig 4. Effects of WEWT on cell viability of Clone 9 cell. WEWT, water

extracts of white tea; WEGT, water extracts of green tea; WEPT, water

extracts of pu-erh tea.
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Fig 2. Effects of WEWT on albumin oxidative damage. WEWT. water
extracts of white tea: WEGT. water extracts of green tea: WEPT. water
extracts of pu-erh tea: Toc, tocopherol.
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Fig 3. Scavenging effect of WEWT on free radical. WEWT, water extrac!
of white tea; WEGT. water extracts of green tea; WEPT. water exiracts o

pu-erh tea; Toc, tocopherol.

fo— - WEWT i diin b/ ®E
Tablel. Total antioxidamt activity of WEWT
Trolox equivalent antioxidant capacity™

Sample (TEAC. mM)
WEWT 320+ 001
WEGT 318002
WEPT 217 +0.05
Toc 287 +0.09

STEAC is the millumolar concentration of a trolox solution having the antioxidant
capacity equivalent to a 1000 ppm solution of the sample under investigation. WEW
water extracts of white tea; WEGT, water extracts of green tea; WEPT, water extract
of pu-erh tea: Toc, tocopherol.
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Fig 5. Protective effects of WEWT on cell viability of Clone 9 cells
induced by H,O,. WEWT. water extracts of white tea; WEGT. water
extracts of green rea: WEPT. water extracts of pu-erh tea.
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Fig . Protective eflects of WEWT on oxidation of Clone 9 cells induced
by HyOs. WEWT. water exiracts of white 1ea; WEGT, water exir:
ereen tea: WEPT. water extracts of pu-erh rea.

sof




18
16

- WEWT
14 77 WEGT

12 B WEPT

1.0
0.8
0.6
04
0.2
0.0 4

GRd(n mole/min/mg protein)

control 0 10 50 100 200

| Water extracts of tea (ug/mL),

! +200 UM H,©,
& - WEWT #ih 4k 81,5 88 A BUE % 8 dw i Clone 9 /9 &k Bk 4 BLE
ROREEZWF
Fig 7. Effects of WEWT on glutathione reductase activities in Clone 9
cells induced by H:0: WEWT, water extracts of white tea; WEGT, water
extracts of green tea: WEPT. water extracts of pu-erh tea.
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Fig 8. Effects of WEWT on glutathione peroxidease activities in Clone 9
cells induced by H:O0, WEWT. water extracts of white tea: WEGT. water
extracts of green rea: WEPT. water extracts of pu-erh rea.
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Fig 9. Effect of WEWT on LDL oxidative damage, WEWT, water extracts
of white tea: WEGT. water exmracts of green tea; WEPT. water exmracts of
pu-erh tea: Toe. tocopherol.
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Fig 10. Effects of WEWT on production of nitric oxide in RAW264.7
macrophage induced by lipopolysaccharide. WEWT, water extracts of
white tea: WEGT. water extracts of green tea: WEPT. water extracts of
pu-erh tea: Toc, tocopherol.
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Table 3. Analysis of total phenolics. flavonoids contents of WEWT

Total phenolics Flavonoid Gallic acid
sample (mg/g) (mg/g) (mg/g)
WEWT 2366+ 1.0 25701 58.60
WEGT 320229 20905 27.54
WEPT 1893 £ 0.5 15.7 £ 0.4 36.92

WEWT., water extracts of white tea; WEGT, water extracts of green tea; WEPT, water
extracts of pu-erh tea.

Am - WEWT z g 4§
Table 4. Analysis of catechins content of WEWT

EC ECG EGC EGCG total catechins
sample  (mg/g)  (mg/g (mg/g)  (mg/g (mg/g)
WEWT 5.23 27.74 39.21 209.07 281.25
WEGT 6.86 16.01 100.34 236.39 359.6
WEPT 0 0 0 5.69 5.69

WEWT, water extracts of white tea; WEGT, water extracts of green tea; WEPT, water
extracts of pu-erh tea.
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Fig 11. Cytotoxicity of WEWT on cell viability of HepG2 cells.
WEWT. water extracts of white tea.
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Fig 12, Effects of WEWT on Hep(2 cells apoprosis. WEWT, water
extracts of white tea.
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Fig 13. Percentages of WEWT on HepG2 cells apoptosis.
WEWT, water extracts of white tea.
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Activity of the Biomolecule and the Assessment of Apoptosis in
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The purpose of this study was to evaluate the antioxidant effect of
water extracts from white tea, and their effects on biomolecules and
antioxidant enzyme systems in cell, researching on extracts provide
physiological effect, and their composition. Also, the extracts induction
of apoptosis of HepG?2 is evaluated. This study used water extracts of
green tea (WEGT) and water extracts of pu-erh tea (WEPT) contrast to
water extracts of white tea (WEWT) physiological effect. All the water
extracts of tea inhibited liposome peroxidation as assessed by the
amount of malondialdehyde produced, while their showed catching
free radical and reduced activities. WEWT showed dose-dependent
inhibit H,O, mediated LDL oxidation, and reduced LPS activated
RAW264.7 produce nitric oxide. WEGT had highest contents of
phenolic compounds, but WEWT had highest contents of flavonoids
and Gallic acid. There was no observable cytotoxicity in Clone 9 cells
at the concentration of 200 pg/mL. WEWT reduced the
malondialdehyde formation and exhibited protective effects on cell
viability of clone 9 cells induced by H,O,. WEWT raised the activity
of GPx and GRd. Moreover, WEWT could inhibit cell vability and the
mechanism was WEWT-induced cytotoxic and apoptosis at 1000
ug/mL in HepG?2 cells.
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