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Studys on Variations of Catechins Contents at Processes of Black tea
and Paochung tea.

Yu-Feng Shih', Kuo-Lung Ku?, Chwei-Feng Chiou’, Ching-Ping Liu**
g g g g-ring
(Received:Apr 17, 2007)

The study investigated changes in the content of Caffeine, Gallate

acid (GA), (-)- Epigallocatechin (EGC), (+ )- Catechin (C), (—)-
Epigallocatechin gallate (EGCG), (—)- Epicatechin (EC), and (—)-

Epicatechin gallate (ECG) in tea during processing by using fresh tea
shoots of TTES No.8, TTES No.18, TTES No.12, and Chin-Shin Oolong
were studied.  The results indicated black tea had the highest amount of

Caffeine (33.16 mg/g), during the fermentation processing, and the

highest amounts of GA (3.32 mg/g) , during the drying processing.

Fresh tea shoots were found to contain the highest amounts of EGC, C,
EGCG, and EC, which were 18.81, 1.09, 10.45 mg/g and 6.45 mg/g,
respectively. Between the varieties, the contents of catechins in TTES

No.18 were higher than those of TTES No.8. The major substances of

catechins found in black tea and Paochung tea were EGC > EGCG > EC
>ECG>C. Paochung tea appeared to have the highest amounts of

Caffeine (24.06 mg/g), GA(1.46 mg/g), and ECG( 1.95 mg/g ), during

the first shaking processing. Paochung tea appeared to have highest
amounts of EGC and EC during the panning processing, which were
46.29 and 5.90 mg/g, respectively. Paochung tea appeared to have the
highest amount of EGCG, 14.95 mg/g during the drying processing.

Between the varieties, the contents of catechins in Chin-Shin Oolong



were higher than those of TTES No.12. The total amount of catechins
in black tea and Paochung tea decreased before the fermentation

processing, but increased after the fermentation processing.
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¥R EFREEEMEZ FARF LR TR FHRLLEY
FROFENLBRPIR D340 8 Tighk FHRLLE
HAtE hF EIUFEE S 100-105°C 5% 25-30 ~ 4 ts Btk ((Faclu B

£4 0 ¢ FEas2001)e

N

AiEsk P AT * 2 3R # 4o Caffeine ~ ( — ) - Epigallocatechin
(EGC )~( + )- Catechin( C )~( — )- Epigallocatechin gallate( EGCG )~
( —) - Epicatechin (EC) 4= ( —) - Epicatechin gallate (ECG ) =5t

A Sigma = 7 - Gallate acid (GA) R|pLp Alfa Aesar = & o

Black tea :
Fresh tea shoots —, Withering —» Rollihng —» Fermentation
— Drying

FPaochung tea :
Fresh tea shoots ——— 1st shaking— 2nd shaking —— Sfirring
— » Fermentation —» Panning —» Rolling —— Drying

Fig. 1. Processes for the preparation of black tea and Paochung tea.
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% 16.03 ~1.83+0.19~0.30 4~ 0.04 mg/100 mg » £ A % % % —x >
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Table 1. ANOVA of polyphenolic compounds of black tea in different processing

periods.
SOV  DF - MS
Caffeine GA EGC C EGCG EC ECG

Variety 1 250.64** 2.00%*  65.90** 6.06** 75.78%*%  98.70** 2.26%*

(T)
Process 4 13.59* 5.34%*  101.56%* 0.55%* 15.30%%* 4,73%* 0.66**

(S)
T xS 4 6.23 0.16 27.06* 0.67** 11.17** 3.39%* 0.49%*
Error 20 5.12 0.09 6.96 0.11 1.02 0.30 0.06

*and ** denote significant at 59 and 194 level, respectively.

Table 2. Significant tests of differences among different processing periods in

polyphenolic compounds of black tea.

Polyphenolic compounds( mg /g )
Caffeine  GA EGC C EGCG EC ECG

Process

Fresh tea shoots ~ 30.58% 248" 18.81° 1.09* 10.45*  6.45° 1.15®
Withering 30.43° 1.58°  16.44° 0.40° 9.58" 556 1.36°
Rolling 3097  1.14% 15.73° 0.68* 7.72° 568 0.87°
Fermentation 33.16 .14 8.70° 0.47° 6.78° 557 0.57°

Drying 28.99° 332 18.62° 0.98"® 10.10* 4.01° 1.32°

LSDy.05 2.73 0.37 3.18 0.40 1.21 0.66 0.30
# : Values followed by same letter at same column are not significant at the 59%level using

LSD test.




Table 3. Significant tests of differences between varieties in polyphenolic compounds

of black tea.

Polyphenolic compounds (mg /g )
EGCG EC ECG

3.64° 0.78°

Variety
Cafteine GA EGC C
0.27° 7.34°

27.93"%  1.68° 17.14°

2.20° 14.18°  1.17°
0.25 0.77 0.42 0.19

TTES No.8
10.52*  7.27° 1.33°

TTES No.18  33.71°

LSDy .05 1.72 0.23 2.01
# : Values followed by same letter at same column are not significant at the 5%level using

LSD test.
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TOMSFI2ELLER R TG 143 mgg A g T2 11
mg/g 5 B> = FF 7 EFLE - Khokhar and Magnusdottir (2002 )
AR P ABRZARRTERIREARRLIEHRF A (1984)
”T'JfFl N AEE s A fl‘%‘ EGCG 4r EGC 7 & 2% % ; Fernandez et
al. (2000) "TffF, W B a2 1 B xE 4 5 EGCG fr EGC ;

Bt RFERERAZ LR R2EZE 24 5 EGCG e EGC (Fernandez et al.,
2002) 0 35987 AREF2_ % 4p i o @ Lin et al. (1998) M3 & ehg

EsHbR=rsrsdr o friphip 2852 3£ 2%% 5 EGC{rEC~
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Table 4. ANOVA of polyphenolic compounds of Paochung tea in different processing

periods.
MS
SOV DF -
Cafteine GA EGC C EGCG EC ECG
Variety 1 0.48 0.05%* 83.68** 0.01 131.68** 7.88%* 0.84**

(T)
Process 7 16.71**  1.51**  1252.37** 0.01* 60.13** 11.53%* 1.05%*
(8)
TxS 7 14.34**  (0.14** 49.50** 0.01 18.21%** 1.57** 0.49%*
Error 32 0.64 0.002 5.07 0.004 2.04 0.10 0.05

*and ** denote significant at 59 and 195 level, respectively.




Table 5. Significant tests of differences among different processing periods in

polyphenolic compounds of Paochung tea.

polyphenolic compounds ( mg /g )

Process :

Caffeine GA EGC C EGCG EC ECG
Freshteashoots  22.32°%  0.96°  16.16*  0.04® 10.96*  3.87° 1.75%
st shaking 22.90° 135 1776 0.11*  820%  3.23° 1.81°
2nd shaking 21.09% 1.20° 14.10¢  0.01° 6.23f 2.82¢ 1.28¢
Stirring 21.50% 121 1278 0.08" 6.58%  2.90% 1.09
Fermentation ~ 21.09% 1.16° 1377 0.09°  5.41F 2.02° 0.51°
Panning 20.30° 026"  43.67°  0.03® 1259  5.60*° 1.32°
Rolling 18.60° 0214 41.49*  0.01° 986  522* 1.10
Drying 18.15° 0224 42.79*  0.01° 14.12° 553" 1.55
LSDy s 0.94 0.06 2.65 0.08  1.68 0.38 0.25

# : Values followed by same letter at same column are not significant at the 59%level using LSD
test.
Table 6. Significant tests of differences between varieties in polyphenolic compounds

of Paochung tea.

polyphenolic compounds ( mg /g )

Variety :
Caffeine GA EGC C EGCG EC ECG
Ching-Shin-Oolng ~ 7.13**  0.85* 23.99°  0.03 726"  4.24° 1.11°
TTES No.12 2.16°  0.79° 26.63*  0.06 10.90°  3.49° 1.43°
LSDg s 0.18 0.03 1.32 ns 0.84  0.19 0.13

# : Values followed by same letter at same column are not significant at the 59%level using LSD

test.
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Fig. 2 Variations of total catechins in black tea during different processing

periods.
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Fig. 3 Variations of total catechins in Paochung tea during different
processing periods.
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