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Abstract

Antioxidative effect of tea extracts from green tea (steamed, roasted), oolong tea and black tea was inves-
tigated. Antioxidative activities of the crude catechin fraction were the most effective in oolong tea which
contained the highest level of (-)-epigallocatechin gallate (EGCg). The water-soluble fraction obtained from
oolong tea exhibited binding with more ferrous than copper ions. It showed a synergistic effect when used with
an antioxidant such as BHT (0.5mg) and a-tocopherol (2mg). Especially, this synergistic effect was exhibited
more with BHT than with a-tocopherol, Also steamed green tea, roasted green tea and oolong tea showed
remarkable free radical scavenging action. The SCso(the concentration of a water-soluble fraction which is
required to scavenge 50% of 100uM 1,1-diphenyl-2-picry! hydrazyl radicals} of steamed and roasted green tea,
colong tea and black tea extacts were 11.3pg/ml, 11.4ug/ml, 12.7pue /mi and 14.9ug/ ml, respectively. It is
assumed that the antioxidative activity of tea extracts is due to inhibition of peroxidation free radical scaveng-
ing and binding action of ferrous ions by mainly tea polypheno! compounds.
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Table 1. Browning intensities(ai 420nm) of water-soluble,
methanol-soluble and crude catechin fractions obta-
ined from tea extracts

Kind of tea Water-soluble MOH-soluble  Crude catechin

Steamed green tea 0.13 0.12 G.09

Roasted green tea 0.15 0.15 0.09

QOolong tea 0.27 0.22 6.15

Black tea 0.53 0.35 (.53

Table 2. Catechin contents of crude catechin fraction obtai-
ned from tea extracts (g /mg)

{~)-ECg

Kind of tea (-}-EC

Steamed green tea 75.4x2.2 112.1£1.3
Roasted greentea 76.4£0.0 1183427
70710 1093409
82.2+26 177.4x3.0

(-}-EGC  {-)-EGCp

1824416 3877+ 1.3
202727 363.5+10.9
161441 4777+ 31
87.8+2.0 629z 8.7

Oolong tea
Black tea
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Table 3. Changes of antioxidative effect of water-soluble frac-
tion obtained from tea extracts by its added amount

Added amount

Kind of tea

0.5mg 1.0mg 1.5mg
Steamed green tea 101 32 24
Roasted green tea 105 72 8
QOolong tea 30 14 6
Black tea 406 298 152

Numbers indicate peroxide value (meq/kg)
Each amount of sampie was incubated with linoleic acid at 37°C
Percxide value of control was 1,090meq/kg

Table 4. Changes of antioxidative effect of water-soluble frac-
tion obtained from tea extracts by its added amount

Added amount

Kind of tea

0.3mg 0.5mg 0.8mg
Steamed green tea 65 30 24
Roasted green tea 75 62 32
Colong tea 50 52 46
Black tea 149 80 51

Numbers indicate peroxide value (meq/kg)
Reaction condition was the same as in Table 3
Peroxide value of control was 979meq/ kg

A e mE AR AN & 4 4 $E
25 AR7)ZE 102 7449 §=71708 dehle] &
& gatshatge] v Ao 2 vt Fig. 1),

F5o0le Baxe

ghaksbatg-o] ok ylkEalel ¢ 2o 44
i 7lee) aAsAE AH4EE BHTY a-toco-
pherol®}2] AR 7 W Cu*, Fert F9] Fdro]-& 24
off 2|3k SHAEAE-S Ars] B AT, BHT 9 a-tocoph-
erol 59 ¥AtEA S M2 Abgabae] gl zlog o
ehyieh el n 72 AHFAAEE Eesle FEeld
Cu?™ ¢} Fe" & §HA) M 28L& o, Cut® o]24]] aled
Ok & Fgeld S JdehiH] gghe
v, by Fetol o] v gfed = Ffrol 2 Faflof] 23} 3
AbBbakgo] o} F 4t A e 2 ek (Fig. 2).

Table 5. Changes of antioxidative effect of crude catechin fra-
ction obtained from tea extracts by its added amount

Added amount

Kind of tea

0.3mg 0.5mg 0.8mg
Steamed green tea 57 28 12
Roasted green tea 63 59 25
Oolong tea 43 32 28
Black tea 121 77 39

Numbers indicate peroxide value {meq/ kg)
Reaction condition was the same as in Table 3
Peroxide value of control was 1.135meq (kg
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Fig. 1. Changes in peroxide value of water-soluble fraction
obtained from colong tea by incubation time.
—2—-t Control
—&— ! a-tocopherol (2mg)
=== 0.5mg
—#—: 1.0mg
——-— 1 1.5mg
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Fig. 2. Antioxidative effects of water-soluble fraction obtain-
ed from oolong tea on iron and copper ion catalysed
peroxidation of lincleic acid.

Qolong tea, BHY (0.5mg) and a-tocopherol (2mg) were
incubated with lincleic acid at 37° C for 5 days.
Control : Linoleic acid{t Al only

AP LA+Cu™ (ppm, Tmi}

D LA+Cu (1ppm, 1 mi)+oolong tea (0.5mg)

: LA+ Cu™{1ppm, 1ml)+ oolong tea{1.0mg)

s LA+Fe! (Tppm, Tmi)

T LA+Fe (Tppm, 1mi}+oolong tea{0.5mg)

: LA+Fer" (1ppm, Tmh+oolong tea (1.0mg)

LA+BHT

1 LA+ BHT + coiong tea (0.5mg)

: LA+ g-tocopherol

: LA+ a-tocopherol + golong tea{0.5mg)
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Table 6. Comparision of free radical scavenging activity (%)
of water-soluble fraction of teas by its added concen-
tration

Concentration (pg/ml} SCso*

95 (Hg/mh

Kind of tea
0.25 12.5

Steamed green tea 14.8+2.3 608x15 85.0x21 113
Roasted green tea  16.0+2.1 584x1.1 857+28 11.4
130+1.9 51.5+1.7 84723 127

8.8+1.8 442xl6 758+22 149

Colong tea
Black tea

The reaction mixtures containing the tea extract and 100uM
1,1-diphenyl-2-picryl hydrazyl (DPPH) were kept at 37°C for
30min o measure the absorbance at 517nm

*3Cso denotes the concentration of tea extract which were
required to scavenging 50% of 100uM DPPH radicals
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