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Table 1. Km value of tea polyphenol oxidase for phenolic substrates

Substrate _ React ion | Km value

Km for concentration - rate . Vmax

' (mM ) (< 0s 117! min1) (M)
(—) Epicatechin  0-5 275 2.4 X 107°
(+) Catechin 0 —35 290 2.0 X 10-3

Catechol 0—5 250 5.0 X 10”4

Pyrogal 1 0 —95 250 4.4 X 10-—4

Phloroglucinol 0—5 264 4.5 %104

Tyrosine ' 4 0 No reaction

Gallic acid 4 o 0 No reaction
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Table 2. The 1nvestlgat10n of polyphenol oxidase act1v1t1es in the main tea varieties
of Taiwan ( —O, pl/mln./ g dry wt. )

Varieties o Spring crop Summer crop Autumn crop Average
Varieties suitable for
" black tea manufacture |
T.T.E,S.No .8 . | 65.3(3) 70.2 62. 5( a) 66;.1)-a
T.T.E.S.No.1l 42.1.(.b)' 03.5 ' 48.7(3’_) 48.1b
- T.T.E.SNo.3 39.0(b) ' o4 .8 . '39.9(b-) | 44.5b_'
Varieties suitable for
Oolong tea manufacture _ _ -
Chin-Shin Ta Pom 24.0¢P) 34,008 24.4(®) 27,49
I{\wang-Shin.Oolong ' 33-2(a) 34. 8(3) 34.0(&) - 34.0°
TT.ES.No.b 30.0(b)f 38;0(__3) - 30.5(b) | 32.8°

Varieties suitable for '

‘Pauchong tea manufacture

T.T.E.S.No.12 26 '7(ab) 2_8.3(3)..' 24.5¢P) 26.5°
T.T.E.S.No.13 18 4(b) 24 '5( a) 14,70 19.2°
Chin-Shin Oolong 4. 2(b) 30. 6(2) 25,6 26,8
Wuu-Yi 22.9(%) 32,74 (b) ‘

- 20.4

27.0

The mean values followed by the same alphabet are not significantly different at 5% level

with Duncan"s mutiple range test, alphabet in parenthesis are those horizontal at 5% level,
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Fig."B... The activities of polyphenol oxidase In tea manufacturing process

#3 AEARMEESTHE( RARE) S EBLIF _ |
Table 3. The analysis of variance of the polyphenols content in tea leaves during
the fermentation process of Pauchong tea manufacture (DW%)

-'I_‘r_eatmen_t_* | | Polyphenol content Check

1 Fresh leaves 20.130% ~ 20.025°
2 Solar withering 19.9152 19,1552
3 First shaking 19.935° 19.270°
5. 2nd shaking 19.515° 19.750°
7. 3rd shaking 19.290" 19,265
9. 4th shaking 18.580° 19.450°
11. Before panning € 19 ;19_5a

18,080

The mean values fdllowe_d by the same alphabet are not significantly different at 5% level
- with Duncan’s multiple range test. _

| *Refe‘r_to Fig.1 for the details of the sample preparation' dur ing the nnmfacture_of Pauchong
tea. ' ' ' |



X&THBABZBERO 89

=
=
- 40
-
- .
- 33
™~
3o
==|-. 25
> 20
= 15
— |

10
&
8
9 5
= .

Loaves Withering “Rolling poried Formentation. '
| Period br. _ min. Period hr.
Treatment

'@4-ﬁ%mﬁﬁﬁ$%mmmmmﬁ@2ﬁm

Fig. 4. Changes in pol yphenol oxidase activity

during black tea man“fac:turj'ng
process o g X

o K2 S8R B 2 T Y L ER TS i M .
K#Eﬂ%ﬁﬁ¢%%%ﬂﬁﬁﬁﬁ&m&ﬁZiﬁﬂﬁ#ﬁﬁTﬁ%E*}EEFRmﬁ&@E¢§

Bl E R MRAFEMRMELL - LEﬁﬁ:@ﬁﬁ“ﬁﬁﬁ@iFﬁﬁiﬂﬁfﬁ%ﬁﬁ:@ 218% o BB RR
Takeo % 1966 S BRFFE

Lt FE - 1984 « HE(LBAM - . .
2. lwasa, K. 1975. Methods of Chemical analysis of green tea, JARQ. 9:161 -- 164.
3.Coggon, P., G. A, Moss and G. W, S'and'erstm. 1973. Tea catechol oxidase

purification and kinetic characterization. Phytochemistry 12
4. Takeo, T. 1965. T ea leaf_ polyphenol' oxidase. Part 1

. isolation,
. 1947 — 1955.
. Solubilization and properties of

the structurually bound polyphenol oxidase in 'tfea leaves. Agr. Biol.. Chem.29:558 ~563.
5. Takeo, T. 1966. Tea leaf polyphenol oxidase Part X Studies on the changes of polyp

~henol oxidase activity during black tea manufactyre, Agr Biol. Chem.30:529 — 535..

6. Takeo T. 1966. Tea leaf Polyphenol oxidase Part IV. The locallzatmn of polyphenol
oxidase in tea leaf cell. Agr Biol. C hem. 30 031 — 934.



90 BEBEEWHTHBASH(1989)

Tea LLeaf Polyphenol Oxidase (I)
Ying-Ling Chen*

Summary

The investigation of ‘the main tea varieties (clones) in Taiwan has shown that

activities of polyphenol oxidase in the varieties (clones) suitable for semi-fermented tea
manufacture are evidently lower than those for black tea manufacture. This enzyme
was found to show a Km of 2.0 x 10 "M (at 30 °C) for (+) catechin. The activities
of polyphenol oxidase can be promoted by shaking the fermentation process of Paochung tea
manufacture. The activities of this enzyme were found to fluctuate with the shakings.
Oxidation of catechins ( about 6% - 10% oxidation) increased with times and physical
strength of shakings. L ittle change in the activities of polyphenol oxidase was observed
in the check treatment because of lack of shaking suggesting that the oxidation of catechins
was not evident., This indicated that obvious fermentation of tea did not take place
during the processing. '

It can be inferred from the results that the times and physical strength of shak ings

were closely related with the activation of polyphenol oxidase and oxidation of catechins
in tea fermentation.

The enzyme activity during the process of black tea nﬂnufacturmg in tea leaves was

found to increase continually in the withering period and reached the hlghest point by

rolling, about 2 times more than that in the fresh leaves and decrease along with the

fermentation process after rolling, then disappear after drying.

( Key word : polyphenol oxidase )

* Assistant Chemist,uT aiwan Tea E xperiment S tation, Yangmei, Taoyuan, TaiwanR.0,C,



