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Abstract
This study aimed to investigate the effects of different year, plucking
crops and varieties (lines) on polyphenolic compounds of young tea
shoots and derived Paochung tea in large leaf type and wild type.
Correlations between individual catechins contents of Paochung tea and
agronomic characters of young tea shoots were also studied. Besides, the
changes of individual catechins during processing were investigated to

provide information for catechins extraction.  The results were

summarized as follows :
I. The 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.

IT. The agronomic characters and polyphenolic compounds of young tea
shoots in large leaf type were significantly affected by different years,
plucking crops, and varieties (lines). In addition, polyphenolic
compounds of Paochung tea were significantly affected by different
plucking crops and varieties (lines). Significant correlations were
found between agronomic characters and part of polyphenolic
compounds contents in young tea shoots. The agronomic characters of
young tea shoots in large leaf type were significantly correlated to parts
of polyphenolic compounds of derived Paochung tea.

I. The agronomic characters and polyphenolic compounds of young tea
shoots in wild type were significantly affected by different years,
plucking crops, and lines. In addition, polyphenolic compounds of
Paochung tea were significantly affected by different plucking crops and
lines. Significant correlations were found between agronomic
characters and part of polyphenolic compounds of young tea shoots.

The agronomic characters of young tea shoots in wild type were



significantly correlated to part of polyphenolic compounds of derived

Paochung tea.

Key words : Polyphenol, Black tea, Paochung tea, Tea processing,

Large-leaf type, Wild type.
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— » Fermentation —» Panning —» Rolling ——» Drying

Fig. 1. Processes for the preparation of black tea and Paochung tea.

CRLE- &% ||
AR Y 4T * 2 3E % e Caffeine ~ ( — ) - Epigallocatechin
(EGC)~( + )- Catechin( C )~( — )- Epigallocatechin gallate( EGCG ) ~
( — ) - Epicatechin (EC) 4= ( — ) - Epicatechin gallate (ECG) 32pi

p Sigma = & - Gallate acid (GA ) R|pEp Alfa Aesar = & o
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R AR B Bl geng kst 100 mL 80°C e kit e 3 4 48 o
2 Advantec No.l (90 mm) Jg A % 223t 90 mm 7 L L ¥ » 1Y
PFREFFFER BpREETE > 100 mL T & 57 27 T
£ > £ 12 0.22 pm 2. Millipore &g 2 % 8 » ok 14 % »aiv e 40 & 47 &
(HPLC) {7 & 47 o
2. BRI EEZTEAT
BB oona e dp k47 ik k5L (Agilent 1100 series) » A 3 F H4x
* Hypersil Gold C18 (150 mmx>2.1 mm, 5 pm ) #7223 #H A 2 ¥
i > A& B % 0.19% TFA > MR B 4penig 2 X/ (0 min > 95
944 B 5min > 90964 %) B ; 10 min > 85934 #%| B ; 15 min > 809%
A B 5 20 min > 729674 A& B 5 25 min > 5092 | B 5 35 min » 09%%
F B ;45 min- 0%:4# B)> ;188 5Spul > iviE 5 0.15 mL/min » &
B £ 280 nm o
S ApREsmL T
#- Caffeine ~ EGC ~ C ~ EGCG ~ EC ~ ECG - GA - # &% %+ 100
%7 f% > ﬁrﬁq\ 5~10~25~50~100 ~ 125 ~200 ~ 250 ~ 500 ¥= 1000

15



date* a2 E M £ K 3 =0 ™2 Microsoft Excel ¥ 4} T35 » £ &

HH 2 (2 1)

Table 1. The adjust formulas of standard curves of caffeine, individual
catechins and gallate acid.

Adjust formula
Cafteine y =102.0500 x - 11.7364
EGC y =7.6027x +42.425
C y =32.424x + 126.82
EGCG y =60.476x - 115.56
EC y =36.608x - 14.093
ECG y =79.838x + 66.802
GA y = 123.65x - 28.609

435352 44
RiE L IR k05 2= A TR B 20 % % 12 Microsoft
Excel 74 > £ 12 SAS & #4827 £ & B F 4 p% % 2 Sigma Plot

TRER > ARt P RUARAIIR B 2EF S F L8 S
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Table 2. Twenty-two varieties(lines) of tea planted at Tea Research and Extension

Station which selected for investigating of agronomic characters.

Large leaf type of tea
TTES No.3 No.655
TTES No.8 No.701
TTES No.9 55-28-35
TTES No.10 58-14-167-c
TTES No.11 M40-169
No.387 M40-178
No.409 D7-2
No.623 FKK-22
No.624 43-27
No.625 48-21
No.642 48-134-2

2.1 & H A
gt (1) &F e BFiEd #5Ami B2 PP 2

LB &EXR PR
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AR L AR
Mo R HEBEHREOMETTRFLEEN LT AREZ
o 3G kB kR o BABEERI N FERETE

13k (0) FHFTRERRZAS

Fo (k) WS BRTE S AHRIER S -~ FEF
EERFEL F-ERZF-SRLEBiE B - EER

ZFEEMR o £4F 155 o #rRIF 2 Bcdf 0 2 SAS B (S

(1) % - & @& j&% (Firstinternode diameter, 11D ) : £ Bl % 7 AR %

o H2 BHE TR UmmAT o

|

)
|

(2)

& B¥ £ (First internode length,1IL) : £ R & 7 AT % -

;F’/:—LE&E‘?"‘E\& » I mm %\' T ©

|

(3) - £¥E (First leaf length,1ILL) : ER 27 E & - FEF A
MIF R LMz ER o rlom kA o

(4) % - £®¥ % (First leaf width,1LW ) : Rz 7 E % - £ S+ EF &

B E e M oem o1 oo

(5) % - ¥ ¥ & (First leaf thickness,1LT ) : M B &R Ep % - T FE

PYRER A Y mm & T oo

(6) - £FE %% 3 £ ¥ & (First leaf chlorophyll content,1LC) :
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7 SPAD-502 A S22 ERP AT ES - FE PP BLER A

\4

2. SPAD i& » MApHE LT o
(7) %= &&= % (Second internode diameter,2ID ): € Rl & 7 % -

SIS FOE A Y mmE T oo

(8) % = &/ & (Second internode length,2IL) : £ R/ % 5 % — & =

>
~
P

I F-SF2ZFE R Y mm&oT oo

(9) % - £FE (Second leaf length2LL): BRI FFE S - £F ¥
AWM E P A2 ER > Mem &7 o

(10) % = ¥ % (Second leaf width2LW ) : £ R F ¥ £ % - ¥ ¢
AT ke M omz&T e

(11) % = £EE (Second leaf thickness,2LT) : 11 E & & | % =
EEFPEER A Y mm & T oo

(12) % = £F £ % % 7 £ 4 ¥ & ( Second leaf chlorophyll
content,2LC ) : 12 SPAD-502 4| £ %2 ERIA T E - EE»
PEERINAZ SPAD B 0 MAPHE & T o

2REN I F2 4G

Bel gATER Y EZ & B FEFRS Y 100 mL 80°C ehdt kit e 3
A48 > £ 2 Advantec No.l (90 mm ) Jg X & 22> 90 mm 0/ Z ik L

PN F BEF A AR EREEETE A 100 mL T B ALY 2
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7% & > £ 12022 ym 2 Millipore iR FiF » ik 1 B scin ix 4n
k47 & (HPLC) {7447 -
SBHEZAZZLZTEALIT

Bmit e FfBFEARY WS AR R B ()2 By

%
=)
(=
—~
-
N7
{4
\»t
Sy
=
bt
iy
2
T
_\2\.33
RSN
é \
Ry
W)
|k
(w
il
=
(w
RSN
E& \
Ry

W B s Bl it o
5.5t A 4%

#rr B 2. % % 11 Microsoft Excel 71| % » i » & B & & 2> 34
fiE BEAF R FE 2005 2 2006 £ 2 Hedp o £ 2 SAS £ %
FRE (FAT F1F £ H S CRD 34452 4p B A 4 > A ubt it
ERFM2 IR ER AR EEfI b FFRELR 5 Apy

WA~ AR s~z E24H -
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MELLEFH?FELZHEEFEDFFREELR S Apag
253

2 40

EFR L F R A AR A B ERGFN 8 B A L
Fo S HH 352006 #4 5% % Mot Feii R E (£

3)o MATHAE LA KT F T ERELRN G LSS R ES ¢

pa (1) ek ¢ EREY #5 Ap; B2 PP 2

LB ZER PR

Table 3. Eight lines of tea planted at Tea Research and Extension Station which
selected for investigating of agronomic characters.
Wild tea
Chyh ya wild tea

Lung tou wild tea
Min hei wild tea
Maiwuan wild tea
Le ye wild tea

Feng huang wild tea
Derwhaser wild tea

Nan fon wild tea

I N RERT R

by

TR S R N I3 I TR

B Rt d kB KN o A LR S RS ETE o
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12 S s AMATREL K2 E
gad (O) ~EFEAHEP FEE (R 2 RFEFDPEF RER
HebApedde BE S AR R2 M FME Y REERD &

gmi ([) R e AFUBY HI A 220527 ~p
B SR e SR R -
4.3e3 A T

#ria f 20 % 5% 12 Microsoft Excel 704 » % » & B & & 50
fAE BEAhF R 0 5L 2005 2 2006 £ 2 Bcdh 0 £ 2 SAS £ £
BARIE (A TS £AF R £ CRD 2835 A 49 2 AR A 45 » 4wt L,
FEABMZ AR ER -2 RE&IA RS A RFRELR . Apay

N2 e AR ApT RN o
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2 %

i

I.2x e Arifedr @i Aip i E22BE

d & AF%RS% i ® 3 b 544 ¢ ¥ Caffeine ~ Gallate acid
(GA) ~ (—)- Epigallocatechin (EGC) ~ (+)- Catechin (C) ~ (—)-
Epigallocatechin gallate (EGCG) - (— )- Epicatechin (EC) f=( —)-
Epicatechin gallate (ECG)2. z £ = B F 2 B - * AW A s ¢

kr ¥ ¥ X Caffeine - GA~EGC~C-~EGCG~ECH{-ECG 2 7 £ -

% 5 ik % tf@lse® Caffeine - GA~EGC - C - EGCG ~ EC 4r
ECC = r 2 £ B kg FHPI% - i[é Caffeine m = » @@z 5 &
% H 787 3316mg/g- H =& L AdAE A 3097 mg/g 0 & F L ATH
K5 3058molg-fhz F2 BiomkpF 4R i 5ok 4z 28.99 mg/g
PR T EFREUARG MFLE R CAA T TR RALL A

B HZE7 332mglg: HHbe B AERATHFLR D g

e WAz 114 mg/g 5 Bt ¥ EATE R Y ~ X A foick W

mglg > #=x 3 %444 1644 mglg - B F 5 3404 1573 mglg - 12
S H2 WIOENEAR L EEUAET0 Mg A kS 2 i 4
rBUFEREFHRFAL R C Ay NUMEFT EF HTE

F 1.09mglg> A= 5 ck AR 098 my/g fe - F 2 FIoE R EF LR
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e EARAR040mMY/g 5 E M EATHE T i R UAT T Y
A4 -JEGCG a3 » MATHEY 2 & A # ¢ £F 1045myig - I
= 5 dck A2 10.10 mg/g - ¥ 5 X WA 9.58 mglg - 4= F 2 B3
ANEFALAR A PR EE678MY/g L BN FREEUAEBITHEY -
P E A UARS T EE LR " ECH S MATHET 5B
B2 87 645 molg> & H e BRSO HFLE S i d
#2401 mglg & B - g b B WAEE ST HF LR o L ECG A
T o NEAYUMRLEE A5 EF 1.36 mg/g H=os g lar 1.32
mo/g-fa- F2 FiombgF 4 3 k0 pz iz 057 mg/g & Bt
B bhr BURTISTHREFLR o

% 6 5%k EfF Caffeine ~ GA ~ EGC ~ C~ EGCG ~ EC
o ECG # 44 F2L L BHFIRI% - e Fhl & 2K 4445

% »EGC>EGCG>EC>ECG>C - j Caffeine # 5 » 1 ¥ 18 3.3

5

% 003 33.71mg/g ;s @t ok 852 27.93mglg 0 = H G A
¥AR *J GA M 3 » LS R 18R A BF 0 F 2.20mglg s A o S
F 852 1.68mg/gB.ii > - FF G AHEFLR °fj»’uEGC IR} B
F8ELih® 3 17.14mglg; & 11 2 K 18 5.2 14.18 mg/g % & % -

SHEIHEFAL °ZT*-LCrTv’§ SR 18 S B F 0 3 1.17molg ;

3N

Mo k852 027mglg FE - KRG EFLR - #* EGCG
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T oM s R185.: 5% 03 1052mglg; @ 2 5 & 8 5.2 7.34 mglg
PEI - FRIHFLE oRECAT K IBHLEF
727 mglg; @ v K 852 3.64mglg R A - KT HFLE
fjﬁ;ECG Mm% oo s k1855 EB 0 F 133 mglgs @ SR 8 5L
0.78mglg &ttt = KB FHF AR -

EF AR 5B RIFEE 2B SMEL BT R AcR

2907 cRATHET AT 0 o R BRI RBEFHFLR > o F
185,10 S 2 852 B xr2T355 % % 578 mglg ; )I}'-Q/%%lﬁj_]x
Mmoo A8 fro A8 BEF AR DR 185 S A 852

RUOFETHZE S 544mglg; e AR EEIEE . 2 F 18840

FOEFRaFAL A gpdfErs > SF 185 s F 85
PHFLR SF 1B RN SF BRI MQFE TR 273

mo/g; B hic WA A 185 fr S A 8HAF 2L L 2R~ 0 &
18 5 2 F 882 B2k 2 L1573 5 11.07 mg/ge )Ij'?iﬁ_f_]x

-

M rABEATHE T LR F T EAE B2y 3506
mo/g "Bl AR 2 B iE BT S @ g ARl AR 2. T30 5 £ 20.73 mg/g
BB e S Er R ARIE R AP 2 3 2 2950 mg/g o S A& 18 5L
Pl g pEglfez. T357 § 2346 mglg 5 X0 e 3 g Bl AR P&

=3 &% > £ 40.57 mg/g -

25



Table 4. ANOVA of polyphenolic compounds of black tea in different

processing periods.

MS
SOV  DF :
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)
TxS 4 6.23 0.16 27.06* 0.67** 11.17** 3.39** 0.49**
Error 20 512 0.09 6.96 0.11 1.02 0.30 0.06

*and ** denote significant at 5% and 19 level, respectively.
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Table 5. Significant tests of differences among different processing
periods in polyphenolic compounds of black tea.

Polyphenolic compounds(mg /g )

Process _
Caffeine GA EGC C EGCG EC ECG

Fresh teashoots  30.58%°* 248" 18.81° 1.09* 10.45* 6.45*° 1.15%
Withering 30.43° 1.58° 16.44° 0.40° 958 556° 1.36°
Rolling 3097  1.14% 1573 0.68™ 7.72° 568 087

Fermentation 33.16° 1.14Y  8.70° 0.47° 6.78° 557° 0.57°

Drying 28.99" 3.32° 18.62° 0.98® 10.10* 4.01° 1.32°
LSDg.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 5%glevel using
LSD test.
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Table 6. Significant tests of differences between varieties in polyphenolic
compounds of black tea.

Polyphenolic compounds (mg /g )

Variety
Caffeine  GA EGC C EGCG EC ECG

TTES No.8 27.93"% 1.68° 17.14%  0.27° 7.34°  3.64° 0.78°

TTESNo.18  33.71* 2.20° 14.18°  1.17° 10.52%  7.27° 1.33°

LSDo.05 1.72 0.23 201 025 0.77 0.42 0.19
# : Values followed by same letter at same column are not significant at the 5%¢level using
LSD test.
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—e— TTES No.8
—O— TTES No.18

40

35

30

25

Total catechins (mg/g)

20

15 1 1 1 1
FR WI RO FE DR

Processing period
FR : Fresh tea shoots WI : Withering RO : Rolling FE : Fermentation DR : Drying
Fig. 2 Variations of total catechins in black tea during different processing
periods.
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207 LeEFHEERHAKEA o B RMEUR & GA -
EGC -~ C-EGCG~EC 4r ECG # & &4 ¥ L% - @ Caffeine 7| & &

FPE 47 Y FED L & ¥ Caffeine~ GA~EGC ~ C ~ EGCG ~

% 8 3¢ f&F @W4e? Caffeine - GA~EGC - C~ EGCG ~ EC 4r

ECG ¥ = 42 £ B 4% {Lipl% - j& Caffeine & 5 » % - = WA

ih% B384 2406mg/g> H = L ETH KT 23.68 mglg 0 41 S
2 WEEFLL gk Az 1922 mg/g S04 0 T ERTEET

FoRBESF o SRE AT BRI FUARFS EFLAL -
e GA M > "y - AR ES H 2 EF 146 mo/g &2

Hap- BUATET BFAR & Hhfoic® W42 023 mg/g 5 5

CRE T LI R EEY P e S e 3 T R
MFLEEGCH T o 1 F Wanihd o H £ 46.29molg

G BpRAFSF EFALE A F 42 1355 mglg 5 &

AFUAREAE T T B - S R 0T Ao e

|

\

P HFALR - CAs o EpEAa: R A 225 007mglg
H= R F @42 004 mo/g - 1= ¥2 BIORBF LR LU =%
W s foick WaeF 001 mglg A b o ¥ & F - o ¥

WAzt HELR o j EGCG a3 - MigE AL H G E
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7 14.95mglg - # = % vy F @4z 14.15 mglg - i

Iy
-k
=1
=)
&)
e
fu
e

g pEEAz2 575 mglg 5 B 0 P EITER T ~ % - KWWY
FodRfriciarses BE LR o #EC A > v F ARG B
% H 727 590mg/g - B Gk R A2 586 mglg » {2 D
ANEFAR P aEE215mg/lg L Y A BT
i FLL R ECG AT 0 E - AL RS 0 L F RS
1.95mglg- # =t 3 AT# K72 1.85mglg- - K2 Foa ¥ LR

fe 3 AR l42 054 mg/g & i > FRrdlize H e B AR

\m&

BEido

SRFEIFSAF 2L BRFLRIEAEL 9 d 47 L FH
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z 3 ij‘*w BEHIRQFE S 4 m 7 » EGC>EGCG>EC>ECG>
CejeGAMT » " f s g o sd A GG 091mglg: & 11
k1252 086 mglg & > = R HFALAR )I}EGCm?; > 7%

Mo E 12505 %08 725 28.64mglg; @ g § A2 24.90 mg/g

?"

Mo - HFFHFAR oﬁ,};crﬁg PRI S R 12505 g 0 2
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Table 7. ANOVA of polyphenolic compounds of Paochung tea in different processing
periods.

MS

SOV  DF :
Caffeine GA EGC C EGCG  EC ECG

Variety 1 1.66 0.03**  168.08** 0.01*  153.95** 8.00** 1.13**
(T)

Process 7 18.97**  1.80** 1287.73** 0.00* 73.26**  12.29** 1.19**
(S)

TxS 7 14.85**  0.16** 51.98** 0.00 22.41** 1.75** 0.59**

Error 32 0.76 0.002 5.47 0.001 2.36 0.12 0.05

*and ** denote significant at 5% and 19 level, respectively.
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Table 8. 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 23.68°%  1.02°  17.14% 0.02° 11.63° 411° 1.85%
1st shaking 24.06° 1.46° 1918  0.03" 10.04° 3.49% 1.95°
2nd shaking 22.51° 1.34°  1504® 0.01° 6.66° 3.01° 1.36°
Stirring 22.79 1.28°  1355°  0.04" 6.46° 3.20% 1.26"
Fermentation ~ 22.40% 1.23°  16.30°  0.07* 5.75° 2.15"  0.54°
Panning 21.38¢ 0.26°  46.29°  0.03" 14.15° 5.90° 1.39“
Rolling 19.57° 0.23°  4340° 0.01° 10.37° 5.47° 1.15¢
Drying 19.22° 0.23° 4327  001° 1495 5.86% 1.64
L.SDo.os 1.03 0.06 275 004 181 041 0.28

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

test.
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Table 9. Significant tests of differences between varieties in polyphenolic compounds
of Paochung tea.

Polyphenolic compounds (mg /g )

Variet
Y Caffeine GA EGC C EGCG EC ECG

Ching-Shin-Oolong  21.77%  0.91° 24.90° 0.01° 8.20°  4.55° 1.25°

TTES No.12 22.14 0.86° 28.64°  0.04° 11.78%  3.74° 1.55°

LSDo.05 ns 0.03 1.37 0.02 0.90 0.21 0.14

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

test.
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—@— Ching-Shin-Oolong
—O— TTES No.12
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Total catechins (mg/qg)

30
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10 1 1 1 1 1 1 1 ]
FR S1 S2 ST FE PA RO DR

FR : Fresh tea shoots S1 : 1st shaking S2 : 2nd shaking ST : Stirring FE :
Fermentation PA : Panning RO : Rolling DR : Drying
Fig. 3 Variations of total catechins in Paochung tea during different
processing periods.
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Table 10. ANOVA of agronomic characters of young tea shoots in large leaf type of tea in different years, crops and lines.

MS

SOV DF 1ID* 1IL 1LL 1LW LT 1LC 21D 21L 2LL 2LW 2LT 2LC
Year (Y) 1 0.03 17.83 24.66**  4.01**  0.02** 2213.86** 0.01 1117.01** 72.11**  0.37 0.0006 120.54*
Crop (C) 3 0.60**  26.34 0.98* 1.05**  0.03** 34.41* 1.17**  573.40** 18.64**  2.53 0.03** 185.15**
Lines (L) 5 0.81** 141.77** 52.08**  5.03**  0.03** 1836.88** 1.55**  215.58** 76.27**  3.43 0.05** 3078.97**
YxC 3 0.86** 280.42** 10.08**  1.44**  0.02** Q19 20** 1.24**  782.13** 27.08**  3.97 0.04** 1005.17**
YxL 5 1.09**  42.46* 1.53* 0.19 0.01** 17.45 0.15**  171.00** 3.71** 291 0.01** 98.39**
CxL 15 3.51**  56.20** 2.61**  0.46**  0.007** 163.23** 0.32**  143.73** 4.40** 421 0.05** 172.04**
YXLxC 15 2.61**  43.07**  3.04** 0.22 OULSs 1:00.1 A= 0.24** 81.24** 5.21**  3.57 0.02** 118.40**
Error 672  0.03 18.55 0.53 0.13 0.0001 24.62 0.04 16.63 0.89 3.1 0.005 29.26

# : 1ID : First internode diameter,1IL :

First internode length , 1LL :

First leaf length,1LW :

First leaf width,1LT : First leaf thickness , 1LC

First leaf chlorophyll content, 2ID : Second internode diameter,2IL : Second internode length, 2LL : Second leaf length, 2LW : Second leaf width, 2LT :

Second leaf thickness, 2LC : Second leaf chlorophyll content.

*and ** denote significant at 5% and 19 level, respectively.
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Table 11. Significant tests of differences between years in agronomic characters of young tea shoots in large leaf type of tea.

Vear 11ID*  1IL  1LL  1LW  1LT  1LC 21D 2IL 2LL 2LW  2LT  2LC
mm mm cm cm mm mm mm cm cm mm

2005 1.15 453 423" 153 014° 2323% 147 11.10° 5.47" 2.33 0.17 28.76°

2006 1.16 485 4.60° 168  0.15° 19.72° 147 1359 6.10° 2.38 0.17 27.95°

LSDg g5 ns ns 0.11 0.05 0.003 0.73 ns 0.60 0.14 ns ns 0.79

# : 11D : First internode diameter,1IL : First internode length , 1LL : First leaf length,1LW : First leaf width,1LT : First leaf thickness , 1LC :
First leaf chlorophyll content, 21D : Second internode diameter,2IL : Second internode length, 2LL : Second leaf length, 2LW : Second leaf width,
2LT : Second leaf thickness, 2LC : Second leaf chlorophyll content.

* 1 Values followed by same letter at same column are not significant at the 5%level using LSD test.
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Table 12. Significant tests of differences among crops in agronomic characters of young tea shoots in large leaf type of tea.

cro 1ID*  1IL 1LW 21D 21L 2LL 2LW 2LT 2LC
P mm mm cm mm mm cm cm mm

Spring  1.12” 4.13 1.69° 1.44°  10.20° 5.57° 2.33 0.19° 29.83°

Summer 1.13° 4.78 1.50° 1.46°  14.09% 6.21*° 2.53 0.16° 27.61°

Fall 1.13° 4.87 1.61° 1.39° 13.50* 5.85° 2.28 0.16° 27.79°

Winter  1.24* 4.98 1.61° 1.58* 1158° 551° 2.29 0.17° 28.20°

LSDyos 0.04 ns 0.08 0.04 0.84 0.20 ns 0.01 1.12

# : 11D : First internode diameter,1IL : First internode length , 1LL : First leaf length,1LW : First leaf width,1LT : First leaf thickness , 1LC :
First leaf chlorophyll content, 2ID : Second internode diameter, 2IL : Second internode length, 2LL : Second leaf length, 2LW : Second leaf width,

2LT : Second leaf thickness, 2LC : Second leaf chlorophyll content.

Xt Values followed by same letter at same column are not significant at the 5%level using LSD test.



Table 13. Significant tests of differences among lines in agronomic characters of young tea shoots in large leaf type of tea.

Lines 11D 1IL 1LL 1LW 1LT 1ILC  2IL  2ID 2LL  2LW 2LT 2LC
mm mm cm cm mm mm mm cm cm mm

55-28-35 1.05¢ 4.18° 3.99" 135 0.13° 1774 1299 11.78° 5.34° 227 0.15° 24.08%
623 1.25%  457° 526° 1.72° 0.13° 18609 1.60° 13.02° 6.88° 2.46 0.17° 23.34°
624 1.20° 6.78%° 525  1.92° 0.12¢ 2037° 154° 1437 6.63° 251 0.14° 24.88¢
625 1.21%  3.60° 397° 156° 0.16* 20.36° 152° 10.72% 5.44° 252 0.19° 29.51°
642 1.07" 438" 4.16° 1.45% 015> 23.36° 1.39° 11.28% 5565 2.10 0.17° 32.74°
701 1.17° 464> 3865 1.63° 0.16%°  28.42% 149" 12.92° 484" 229 0.19% 35.58
LSDyos 0.04 1.09 0.18 0.09 0.01 1.26  0.05 1.03 024 ns 0.02 1.37

# : 11D : First internode diameter,1IL : First internode length , 1LL : First leaf length,1LW : First leaf width,1LT : First leaf thickness , 1LC :
First leaf chlorophyll content, 21D : Second internode diameter,2IL : Second internode length, 2LL : Second leaf length, 2LW : Second leaf width,

2LT : Second leaf thickness, 2L.C : Second leaf chlorophyll content.

Xt Values followed by same letter at same column are not significant at the 59%level using LSD test.
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Table 14. ANOVA of individual catechins and caffeine of young tea shoots in large leaf type of tea in different

years, crops and lines.

SOV DF  Caffeine  EGC® C E'\C/EICS:G EC ECG
Year (Y) 1 4420.53** 7511.19** 302.71** 6991.97** 792.88** 94.65**
Crop (C) 3 625.19** 1439.05** 238.69**  7259.04** 118.57** 187.77*%*
Lines (L) 5 283.98**  545.09** 101 Y8052 A 64.89** 23.69**
YXC 3 219.60** 369.87** 33.93** 5412.00** 261.64** 174.89**
YxL 5 86.38** 218.18** 29.40=* .. "197 .88F 191.19*%* 19.28**
CxL 15 118.07** 343.81** 33.9K* =607 .41 31.48** 19.94**
YXLxC 15  2977.49** 127.90** 45.03**  393.12** 44.10*%* 10.32**
Error 24 3.71 3.95 1.98 11.99 2.90 0.64

*EGC : (— ) - Epigallocatechin ~ C : ( + ) - Catechin ~ EGCG : ( — ) - Epigallocatechin gallate ~ EC : ( — ) - Epicatechin
and ECG : ( — ) - Epicatechin gallate.
*and ** denote significant at 5% and 19 level, respectively.
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Table 15. Significant tests of differences of individual catechins and caffeine of young tea shoots between
years in large leaf type of tea.

Polyphenolic compounds (mg /g )

vears Caffeine EGC? C EGCG EC ECG
2005 39.22° 3057 8.56° 56.72° 11.82° 8.20°
2006 22.60° 8.90° 4.21° 35.81° 4.78° 5.77°
LSDyos 0.99 1.03 0.73 1.79 0.88 0.41

*EGC : (— ) - Epigallocatechin ~ C : ( + ) - Catechin ~ EGCG : ( — ) - Epigallocatechin gallate ~ EC : ( — ) - Epicatechin
and ECG : ( — ) - Epicatechin gallate.
Xt Values followed by same letter at same column are not significant at the 5%level using LSD test.
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Table 16. Significant tests of differences of individual catechins and caffeine of young tea shoots among crops in large leaf

type of tea.
Crops Polyphenolic compounds ( mg /g )

P Caffeine EGC* C EGCG EC ECG
Spring 36.18%* 28.84° 4.39" 61.81° 4.85° 8.30"
Summer 27.91° 8.51¢ 11.07° 58.39" 10.36° 10.23°
Fall 22.11¢ 11.68° 3.16° 23.98¢ 5.29° 3.34¢
Winter 26.35° 15.46" 4 g7 26.94° 8.01° 4.45°
LSDy g5 1.32 1.37 0.97 2.38 1.17 0.55

*EGC : ( — ) - Epigallocatechin ~ C : ( + ) - Catechin ~ EGCG : ( — ) - Epigallocatechin gallate ~ EC : ( —) - Epicatechin and ECG : ( —)
- Epicatechin gallate.
*  Values followed by same letter at same column are not significant at the 5%level using LSD test.
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Table 17. Significant tests of differences of individual catechins and caffeine of young tea shoots among lines in large leaf

type of tea.

Lines Polyphenolic compounds (mg /g )

Caffeine EGC* C EGCG EC ECG
55-28-35 22.34" 10.22° 5.43° 29.14¢ 5.99¢ 5.62°
623 34.23° 11.65° 5.50" 57.28° 6.63% 8.27°
624 31.53° 16.14° 3.74° 55.08° 10.58° 6.34°
625 29.76° 14.64° 3.68° 39.10° 3.64° 4.52¢
642 28.58° 14.98° 11.36° 51.36° 8.11" 6.83"
701 22.37¢ 20.11% 4.24° 24.73¢ 7.83 7.90°
LSDy s 0.25 1.68 1.19 2.92 1.43 0.68

*EGC : (— ) - Epigallocatechin ~ C : ( 4+ ) - Catechin ~ EGCG : ( — ) - Epigallocatechin gallate ~ EC : ( — ) - Epicatechinand ECG : ( —)
- Epicatechin gallate.
* Values followed by same letter at same column are not significant at the 5%level using LSD test.
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Table 18. ANOVA of individual catechins, caffeine and gallate acid in large leaf type of tea in different crops and lines in

2006.

SOV DF Caffeine GA* EGC CMS EGCG EC ECG
Tea shoot (S) 1 7132.43** 25.92**  1031.73**  130.70**  20735.96** 256.62**  818.69**
Crop (C) 3 466.46™* 0.96**  642.04** 52.05**  7333.02** 16.05**  246.76**
Lines (L) 6 98.21** 0.34**  326.05** 41.77%* 794.30** 45.10** 42.33**
SxC 3 224.78** 0.46* 950 28 58.48**  50969.44** 20.04** 195.88**
SxL 6 49.67** 0.30** 51.94** 19.72** 352.99** 5.82** 32.31**
CxL 18 22.31** 0.19*8 A 02.97F* 7.86** 234.96** 3.05** 10.33**
SxLxC 18 8.47** 0.14**  179.45** 10.19** 208.50** 2.83** 7.12**
Error 56 2.00* 0.04 4.14 0.79 9.28 0.80 0.82

*GA : Gallate acid ~ EGC : ( — ) - Epigallocatechin ~ C : ( + ) - Catechin ~ EGCG : ( — ) - Epigallocatechin gallate ~ EC : ( — ) - Epicatechin
and ECG : ( — ) - Epicatechin gallate.
*and ** denote significant at 5% and 19 level, respectively.

53



£19.52006 & « £ FHE T EBULX2 & EF BB TFEE foe
REFl R S e 2 4 R F LRI o g Caffeine A T 0 IR F S A5
2548 mglg -+ @ 1 & fEE2 952 mglg HE o - K FFEHEFLER
fjﬁGArﬁg,ﬂuié’%“ﬁxé % 1.29mg/g- @ 12 e &% 2. 0.33 mg/g
éﬁifﬁa:%@”ﬁ%ﬁ%iﬂifj&EGCﬁg’lefﬁ?;ﬁxi’”ﬁ 9.22

mglg> @ i@ fER2 315 mglg S - FR G EEALR :i‘%c

3

ToTMEF LB S 0 391lmglge A e fEE2 1.75mglg F &
MoZFBFHFLE IREGCGA T - AUEF RS -G 37.90
mg/g - @ 14 & fEx 2 10.69mglg & ik > = K7 G A ;I}EC
ToAMEFAE S 05 463mg/go @ e fEE 2 1.60mg/g i i
Mo FBWIHFLEIRECCH T EF A4 53 670mglg:
Aorre fER2 129 mglg S - KRG EFLE -

%205 2006 % « EAAMET FHRFEFD T BB 5TE Z fornet
B 22 L B AT ILipl% o e Caffeine 7 5 > M FF R IFL A4S
7 2261 mglg> BH A BESFHFREFLE A UNEFF2
1321mg/g 7 5> HH - BEXEFIEF HF LR q*GA”’T%’
MEZRIFEE S >3 1.01mglgr B EE F A iv2 092 mg/g > &
CEBEMEFLE A UNEFF2 068mylg s AL T L F e

LERERSTHFAF PRECCA T NG ERTLE TG 1322

54



mglg> £ R4 RESFIEF EFLE > @ A E R F2 2.68 mglg
b B BESTIET EFLER e Caz »MNEEFIF
PB% 3 475 mylgy BHA- BESEFOFTHEELRL > A UKRZE
fer Zxiv2 186 molg 25> B5EF2F X RITA O EF L
2 :%}LEGCG%’?; PR FRIFLES 03 4225mglg B H AR
BEEFETREFAE AP RIF2 043 my/g 5 51X B2H &
SRFEFEIHEFLERECA S G ER LA GG 3.99
molg SR RESFTIHF EFLE > @ A E R F2 2.38 mglg

PR RFIPRFRERIMFLE S RECCAT T R

=1
I

Fieid s 3 733 mglg> 2l - BESTI5F HEFALR >
FERIF2129molg A P EEFE ERAIERFREFLR o
%21 5 2006 =+ EE ML R EMAE (5) THYLZEE I
P ) E A A 2 £ RO E P o i}u Caffeine @ = > 2 5 F 884 &
5573 2076mglg> B2 HEAAG B AFHEFHEFLR > A0 701 5 %
2. 13.91 mg/g 5 i > 27 623 ~ 624 ~ 625 fr 655 & 5 B0t M E £
2 ;)*I+¢GA Mm% 01623 &k m k% 0 5 1.05 mg/lgo @ 12 642 &k
2. 0.62 mglg 5 B > 2 5K 88~ 623 ~ 624 ~ 655 fr 701 &k FF 15
RS P JLEGC @ 3 > 11 701 &k A% 0 3 1566 mglg o &2

A6 RS 0 MFLE A 16425 42 216 mglg 3 ki< -

55



25K 85624625 - 655 & ko EE AR LT%LCrTa—:; Y.

642 % % aE 5 05 6.28molg> 2 H RGBS AFOF EFLE

34

"5 882 150mglg b k0 22 625 655 4 701 5 Bt A E
LB EGCG 73 o 12623 % 5 545 o § 33.00mglg > £ 4 4 6
o ke BELP > a2 701 % k2 11.95mg/g 5 il > 22 2 4
635 i B9} ¥ LR ECA T » 11655 & 4 5k o 373
mg/g> # =% 701 & k2 339 mg/g - fe= XA AFLL - A
8RS 1.96ma/g 5 B o2 655 0 701 5 5 oG B EF LB

ij‘ﬁECGrﬁ’;‘? » )4 655 &k GE % 0 5 7.17Tmolgc BH ARG B S R

|

\

o BELR > @ 15 K 882 250 mglg & k0 £ 623~ 642 v

ok

701 5 k35t BELD o

N

CERFMEFRBERE LB A R M Ao R 22 47
ToF-FELES-STEINIHF M - FETEY- &
FEfrs - FELDIHF LM §- FELES - ST LR ¥

2 22

- R E - EERSIEFINAM S-S ETEY - EHEE

BE - S EREY - FEL ETREIIAAN S EET
By-FE > F- S FEL O F-FETF-FELEPSIENE
FLAM S -EERAS-SFE - CEERF-EES



fr Caffeine 2% 5§ % f 49 BE » w22 EGC - EGCG P R B ¥ 1 49 M
ECG # % - #ME{e¥ - £% ~ AIHFJApH - £ EGC-C»

EGCG{rEC BRI R A F 1 4pb sCA 25— SHEREFf4pH

/4

Ry ¥ - FEE -EGC-EGCG~EC{rECG 5 sg ¥ m 4p B o
223 S ERFEAFRBEEREU S o BE I AR L
R 1ipls o Caffeine 2 % - ~ - EE S 243 Efcd - &F £ %
B FErpM EGC 2% - - EHERHEE LM w2y
SEEREREF AN CES-EERERFEAM CEGCG &%
-SEEL S EERfCHOIEFIAAN By - FES
ZHH T EREEF B IECE S - F ¥R LR Z M 4B ECG
By -FELE - ¥- - EETF¥- - EELE > EGCHrECE

By gt > w2 Caffeine frCAriBg ¥ 2 4k - GA & C{rEC 2

57



Table 19. Significant tests of differences of individual catechins, caffeine and gallate acid between young tea shoot and
Paochung tea in large leaf type of tea in 2006.

Polyphenolic compounds ( mg /g )

Caffeine GA*® EGC C EGCG EC ECG
Young tea shoot  25.48" 1.29° 9.22° 3.91° 37.90° 4.63° 6.70°
Paochung tea 9.52" 0.33" 3.15 1.75° 10.69" 1.60° 1.29°
LSDg.s 0.54 0.08 0.77 0.34 1.15 2.00 0.34

*GA : Gallate acid ~ EGC : ( — ) - Epigallocatechin ~ C : ( + ) - Catechin - EGCG : ( — ) - Epigallocatechin gallate ~ EC : ( — ) - Epicatechin
and ECG : ( — ) - Epicatechin gallate.
* 1 Values followed by same letter at same column are not significant at the 5%level using LSD test.
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Table 20. Significant tests of differences of individual catechins, caffeine and gallate acid among crops in large leaf type of

tea in 2006.

Crops Polyphenolic compounds ( mg /g )

Caffeine GA? EGC C EGCG EC ECG
Spring 22.61° 1.01° 13.22° 2.86° 33.66" 3.99° 5.65°
Summer 18.71° 0.92 5.07° 4.75° 42.25° 3.49° 7.33°
Fall 13.21¢ 0.68° 2.68¢ 1.86° 11.85° 2.38° 1.70°
Winter 15.49° 0.63° 3.77° 1.86° 9.43¢ 2.59° 1.29°
LSDy s 0.76 0.11 1.09 0.48 1.63 0.48 0.48

*GA : Gallate acid ~ EGC : ( — ) - Epigallocatechin ~ C : ( + ) - Catechin ~ EGCG : ( — ) - Epigallocatechin gallate ~ EC : ( — ) - Epicatechin
and ECG : ( — ) - Epicatechin gallate.
*  Values followed by same letter at same column are not significant at the 59level using LSD test.
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Table 21. Significant tests of differences of individual catechins, caffeine and gallate acid among lines in large leaf type of

tea in 2006.
Variety Polyphenolic compounds ( mg /g )

(Lines) Caffeine GA* EGC C EGCG EC ECG
TTES No.8  20.76% 0.81" 6.65" 1.50° 18.29¢ 1.96° 2.50°
623 17.52¢ 1.05° 2.73¢ 1.74° 33.09% 2.55¢ 4.98°
624 18.44° 0.93%® 6.12" 1.94° 26.60° 2.29° 2.84%
625 17.46° 0.67 5.78° 2.84° 24.63° 2.26° 3.01%
642 14.75¢ 0.62¢ 2.16" 6.28° 28.91° 2.29° 3.98°
655 19.69° 0.80 4.20° 2.75" 26.61° 3.73° 7.17°
701 13.91¢ 0.79 15.66° 2.78" 11.95° 3.39° 3.47¢
LSDy 05 1.00 0.15 1.44 0.63 2.16 0.63 0.64

*GA : Gallate acid ~ EGC : ( — ) - Epigallocatechin ~ C : ( + ) - Catechin ~ EGCG : ( — ) - Epigallocatechin gallate ~ EC : ( — ) - Epicatechin
and ECG : ( — ) - Epicatechin gallate.

* Values followed by same letter at same column are not significant at the 59glevel using LSD test.
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Table 22. Significant tests of simple correlation coefficients among agronomic characters, individual catechins, caffeine and
gallate acid of young tea shoot in large leaf type of tea.

Character 11D 1L 1LL 1LW 1LT 1LC 21D 21L 2LL 2LW 2LT 2LC  Caffeine EGC C EGCG EC ECG
11D*

1L 0.06

1LL 0.33** 0.15

1w 0.18 0.34**  0.42**

1LT 0.26* 0.34**  0.18 0.75**

1LC -0.12 0.02 -0.16 -0.17 -0.03

21D 0.12 0.22 0.31* 0.06 0.21 0.24

21L 0.09 0.58**  0.12 0.20 0.16 0.02 0.19

2LL 0.28* 0.02 0.86* 0.33** 0.18 -0.16 0.31* -0.02

2LW -0.08 0.40**  0.37** 0.83** 057** -0.20 0.03 021  0.34**

2LT -0.03 0.49**  0.13 0.60** 0.71** -0.16 0.34** 016 021 0.72*%*

2LC -0.08 0.07 -0.11 0.10 -0.01 0.96**  0.29* 0.04 -0.14 -0.14 -0.12

Caffeine 0.09 0.13 0.06 -0.20 0.01 0.48*>  0.83** 011 0.03 -0.18 0.14 0.50**

EGC -0.04 -0.06 0.08 0.14 0.04 -0.18 -0.19 0.04 -0.12 0.18 009 -0.21 -0.18

C 0.18 -0.13 -0.30*  -0.06 0.10 0.15 0.03 -0.07 -0.40** -0.25* -0.01 0.11 0.15 0.32*

EGCG -0.00 -0.36**  0.24 -0.18 -0.26*  -0.12 -0.17 -0.22  0.31* -0.09 -0.23  -0.15 -0.09 0.17 -0.24

EC 0.05 -0.32* 0.20 0.12 -0.03 -0.26* -0.31* -0.17 0.14 0.22 0.07  -0.27* -0.30* 0.68** 0.17 0.50**

ECG 0.07 -0.41**  0.02 -0.13 -0.19 -0.08 0.03 -0.17  -0.00 -0.27*  -0.30* -0.12 0.07 0.27* 0.36** 0.36**  0.28*

GA 0.03 -0.34**  0.31* 0.06 -0.16 -0.16 -0.15 -0.15 0.22 0.12 -0.09 -0.18 -0.14 0.63** 0.16 0.57**  0.86** 0.56**

# :,1ID : First internode diameter,11L :

*and** : Significant at 59 and 19§ level (n=64)

First internode length 1LL :
internode diameter,2IL : Second internode length, 2LL : Second leaf length, 2LW : Second leaf width, 2LT : Second leaf thickness, 2LC : Second leaf chlorophyll content, EGC : ( —)
- Epigallocatechin, C : ( 4+ ) - Catechin, EGCG : ( — ) - Epigallocatechin gallate, EC : ( — ) - Epicatechin, ECG : ( — ) - Epicatechin gallate, GA : Gallate acid.

First leaf length,1LW :
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Table 23.Significant tests of simple correlation coefficients among agronomic characters (young tea shoot) , individual

cateching, caffeine and gallate acid Paochung tea in large leaf type of tea.

Character 1ID 1L 1LL 1LW 1ILT 1LC 21D 2L 2LL 2LW 2LT 2LC  Caffeine EGC C EGCG EC ECG
Caffeine 0.09 0.13 0.06 -0.20 0.01 0.48** 0.83** 0.11 0.03 -0.18 0.14 0.50**

EGC -0.04 0.20 -0.26*  0.04 0.14 0.09 -0.13 0.17 -0.40** 0.10 0.25*  0.07 0.01

C -0.11 -0.07 -0.01 -0.26*  -0.14 -0.00 0.13 -0.06  0.08 -0.24 -0.08 -0.04 0.06 -0.07

EGCG 0.13 -0.18 -0.26* -0.22 -0.18 0.28*  -0.04 012 -0.19 -0.26*  -0.20 0.30* 0.22 -0.15  -0.60**

EC -0.01 0.06 0.14 0.24 0.10 0.01 -0.21 -0.04 0.22 0.34** 0.24 0.03 -0.19 -0.08  -0.04 0.19

ECG -0.04 -0.25 -0.26* -0.51** -0.28*  0.17 0.22 -0.13 -0.11 -0.52**  -0.31* 0.15 0.26* -0.28* 0.70**  -0.09 -0.34**

GA -0.07 -0.08 0.16 -0.00 -0.13 0.04 -0.10 -0.04 0.23 0.12 0.01 0.03 -0.07 -0.14 0.40**  -0.08 0.77** 0.07

# : 11D : First internode diameter, 1IL :

First internode length, 1LL :

First leaf length,1LW :

First leaf width,1LT : First leaf thickness , 1LC : First leaf chlorophyll content, 2ID : Second

internode diameter, 2IL : Second internode length, 2LL : Second leaf length, 2LW : Second leaf width, 2LT : Second leaf thickness, 2LC : Second leaf chlorophyll content, EGC : ( — ) -
Epigallocatechin, C : ( + ) - Catechin, EGCG : ( — ) - Epigallocatechin gallate, EC : ( — ) - Epicatechin, ECG : ( — ) - Epicatechin gallate, GA : Gallate acid.
*and** : Significant at 596 and 1% level (n=64)
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Table24. ANOVA of agronomic characters of young tea shoots in wild type of tea in different years, crops and lines.

MS

SOV DF .

1UD* 1L TR TEYY LT 1LC 2ID 21L 2LL  2LW  2LT 2LC
Year (Y) 1 007 1400  200%  1415%%  002**  60.25 015 6250  804%*  107%  002%* 14415
Crop (C) 3 112%% 2081%  6.22% 1498  002%%  593.11%*  0.60%* 1320  1061** 123% 002  872.42%*
Lines (L) 2 029%% 2837+ 5077%% 7585%  0004** 111010% 005  284.70%* 5804**  848%*  001**  240.17**
YxC 3 018  60.97*%  375%  1281%%  0009%%  731.36*%  017%% 546.44*%  863%*  110%%  0.02%%  1169.59%*
YxL 2 014 6.74  21.97* 27.30%* 0008**  9.92 002 2643 1412 316  0009** 2584
CxL 6 024%%  5069Y*  1947%% 2353 001  11118%  075%% 26561%% 17.82%%  226%%  001**  187.68**
YxLxC 6  0.48% 1021*  567¥%  7.70%%  0006%F 277.46%%  036*%  7686**  7.92%%  160%*  0.009%*  493.26**
Error 336  0.05 390 050 008 00003  29.14 004 1632 093 0.9 00004  36.14

# : 1ID : First internode diameter,1IL :

First internode length , 1LL :

First leaf length,1LW :

First leaf width,1LT :

First leaf thickness , 1LC

First leaf chlorophyll content, 2ID : Second internode diameter, 2IL : Second internode length, 2LL : Second leaf length, 2LW : Second leaf width,
2LT : Second leaf thickness, 2LC : Second leaf chlorophyll content.
*and ** denote significant at 5% and 19 level, respectively.
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Table 25. Significant tests of differences between years in agronomic characters of young tea shoots in wild type of tea.

1ID*  1IL 1L 1LW 1LT 1LC 21D 2L 2LL 2LW 2LT 2LC

Year
mm mm cm cm mm mm mm cm cm mm

2005 1.10 512 443" 164* 0.13° 2454 147 1228 555° 2.11°  0.16°  32.27°
2006 1.13 472 428" 152° 0.15° 2372 143 1145 585 222  0.17%  33.54°

LSDggs ns ns 015 0.06 0.004 ns ns ns 0.20 0.09 0.004 1.25

# : 11D : First internode diameter,1IL : First internode length , 1LL : First leaf length,1LW : First leaf width,1LT : First leaf thickness , 1LC :
First leaf chlorophyll content, 21D : Second internode diameter, 2IL : Second internode length, 2LL : Second leaf length, 2LW : Second leaf width,
2LT : Second leaf thickness, 2L.C : Second leaf chlorophyll content.

X ¢ Values followed by same letter at same column are not significant at the 59%level using LSD test.
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Table 26. Significant tests of differences among crops in agronomic characters of young tea shoots in wild type of tea.

11D* 1IL 1LL 1ILW  1LT 1LC 2ID  2IL 2LL 2LW 21T 2LC
mm mm  cm cm mm mm  mm cm cm  mm

Crop

Spring 114 5.09® 4.40° 169° 0.16*  26.46* 1.45° 1141 5.48°  2.24® 0.19°  36.26°
Summer 1.02°  4.30° 4.24™ 147° 013"  2051° 1.37° 12.34 590 212" 0.16"°  28.75°
Fall 1.04° 484" 470° 166° 013"  2523* 1.41™ 11.90 6.07° 228" 0.16"  32.93°
Winter  1.26°  5.44° 4.09° 148" 013" 2430° 156 11.81 535° 2.03° 0.15°  33.67°

LSDgos  0.07 0.58 0.21 0.08 0.005 158 0.06 ns 0.28 0.13 0.006 1.76

# : 11D : First internode diameter,1IL : First internode length , 1LL : First leaf length,1LW : First leaf width,1LT : First leaf thickness , 1LC :
First leaf chlorophyll content, 21D : Second internode diameter, 2IL : Second internode length, 2LL : Second leaf length, 2LW : Second leaf width,

2LT : Second leaf thickness, 2L.C : Second leaf chlorophyll content.
X ¢ Values followed by same letter at same column are not significant at the 59%level using LSD test.
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Table 27. Significant tests of differences among lines in agronomic characters of young tea shoots in wild type of tea.

Lines 1ID* 1L 1LL  1LW  1LT 1LC 21D 2L 2LL 2LW  2LT 2LC
mm mm cm cm mm mm  mm cm cm mm

Lung tou wildtea 1.17*° 4.86° 4.35° 1.67* 0.14* 23.97° 145 1212 567° 220° 0.17° 3185
Chyhyawildtea 1.09° 543* 3.71° 1.32° 0.14* 21.17° 143 1327° 501° 1.89° 017° 32.34°
Maiwuan wild tea 1.09°  4.47° 501° 1.74% 0.13° 27.25% 147 10.22° 6.41° 2.41* 0.15° 34.51°

LSDg 05 0.06 050 0.18 0.07 0.005 1.37 ns 1.03 0.24 0.11  0.005 1.53
# : 11D : First internode diameter,1IL :  First internode length , 1LL : First leaf length,1LW : First leaf width,1LT : First leaf thickness , 1LC :
First leaf chlorophyll content, 2ID : Second internode diameter, 2IL : Second internode length, 2LL : Second leaf length, 2LW : Second leaf width,
2LT : Second leaf thickness, 2LC : Second leaf chlorophyll content.

Xt Values followed by same letter at same column are not significant at the 5%level using LSD test.
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Table 28. ANOVA of individual catechins and caffeine in wild type of tea in different years, crops and lines.

MS

SOV DF  Caffeine  EGC® C EGCG EC ECG
Year (Y) 1 49.01%  230161%*  17576%  727.70%* 12.56* 44.13%*
Crop (C) 3  79.83**  15813**  209531*  1161.13** 1.99 12.52*
Lines(L) 1 0.21%*  478.82%* 17.79%* 3.23 3.63 0.01
YxC 3 37.82%*  1001.77**  184.42**  1465.07** 18.57** 48.86**
YxL 1 0.66 36.93**  190.28** 19.29** 15.26* 0.70
CxL 3 16.30* 127.39%* 15.39%*  52.82* 2.39 10.41**
YxLxC 3 15.29* 70.28**  12573**  43.38* 7.40% 11.14%*
Error 8 3.34 3.26 0.49 1.05 1.48 0.35

*EGC : (—) - Epigallocatechin ~ C : ( 4+ ) - Catechin ~ EGCG : ( — ) - Epigallocatechin gallate ~ EC : ( — ) - Epicatechin
and ECG : ( — ) - Epicatechin gallate.
*and ** denote significant at 5% and 1% level, respectively.
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Table 29. Significant tests of differences of individual catechins and caffeine of young tea shoots
between years in wild type of tea.

Years _ Polyphenolic compounds ( mg /g )

Caffeine  EGC? C EGCG EC ECG
2005 29.98* 29.72° 9.52° 36.89° 5.63° 6.23°
2006 26.94° 8.54° 3.77° 25.21° 4.10° 3.36"
LSDy 05 1.82 1.80 0.70 1.02 1.22 0.59

*EGC : (— ) - Epigallocatechin ~ C : ( + ) - Catechin ~ EGCG : (— ) - Epigallocatechin gallate ~ EC : ( —)
- Epicatechin and ECG : ( — ) - Epicatechin gallate.
* 1 Values followed by same letter at same column are not significant at the 5%level using LSD test.

74



Table 30. Significant tests of differences of individual catechins and caffeine of young tea shoots among crops in wild type

of tea.

Crops Polyphenolic compounds ( mg /g )

Caffeine EGC* C EGCG EC ECG
Spring 28.90"" 16.71° 1.79° 39.03 4.96 4.24°
Summer 32.47° 10.32¢ 16.12° 41.33% 4.26 5.89%
Fall 23.86° 22.23° 3.47° 24.63° 3.99 4,72
Winter 26.57" 13.15° 437 11.43° 5.21 2.41°
LSDy o5 2.43 2.40 0.93 1.37 ns 0.79

*EGC : ( — ) - Epigallocatechin ~ C : ( + ) - Catechin ~ EGCG : ( — ) - Epigallocatechin gallate ~ EC : ( —) - Epicatechin and ECG : ( —)
- Epicatechin gallate.
*  Values followed by same letter at same column are not significant at the 59level using LSD test.
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Table 31. Significant tests of differences of individual catechins and caffeine of young tea shoots among lines in wild type

of tea.
Lines Polyphenolic compounds (mg /g )
Caffeine EGC* C EGCG EC ECG
Lung tou wild tea 28.05 11.13%* 6.55° 29.47 5.00 4.33
Derwhaser wild tea  27.86 20.07° 483" 28.74 4.22 4.30
LSDg g5 ns 1.70 0.66 ns ns ns

*EGC : (— ) - Epigallocatechin ~ C : ( + ) - Catechin ~ EGCG : ( — ) - Epigallocatechin gallate ~ EC : ( — ) - Epicatechin and ECG : ( — )

- Epicatechin gallate.
* 1 Values followed by same letter at same column are not significant at the 5%level using LSD test.
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Table 32. ANOVA of individual catechins, caffeine and gallate acid in wild type of tea in different crops and lines in 2006.

MS

SOV PP Catfeine GA” EGC C EGCG EC ECG
Teashoot (S) 1 3460.79%% 10.62**  126.20%*  76.50%*  5457.90%*  104.84**  107.43**
Crop (C) 3 95.39*  0.38* 65.80%*  2584**  1400.11**  2.38%  26.38**
Lines (L) 2 6.03*  0.30 1851**  2532%* 4.41 0.74 0.08
SxC 3 44.18 0.24 118.01%*  40.42**  1305.22** 101 25.50%*
SxL 2 0.48 0.19 195.22 6.86%* 15.31%* 0.25 0.16
CxL 6 10.31 0.56%* 79.39%*  g.72%* 37.68%* 0.59 1.39%*
SxLxC 6 8.20 0.56%* 68.81**  5.08** 30.70%* 1.22 1.30%*
Error 24 2.70 0.12 2.36 0.70 2.31 0.89 0.26

*GA : Gallate acid ~ EGC : ( — ) - Epigallocatechin ~ C : ( + ) - Catechin
and ECG : ( — ) - Epicatechin gallate.
*and ** denote significant at 5% and 1% level, respectively.
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Table 33. Significant tests of differences of individual catechins, caffeine and gallate acid between young tea shoot and
Paochung tea in wild type of tea in 2006.

Polyphenolic compounds ( mg /g )

Caffeine GA?® EGC C EGCG EC ECG
Young tea shoot 27.37% 1.56° 6.98° 4.20° 25.86° 4.23° 3.42°
Paochungtea  10.39" 0.28" 3.74° 1.67° 453 1.27° 0.42°
LSDg.s 0.98 0.21 0.41 0.50 0.91 0.56 0.31

*GA : Gallate acid ~ EGC : ( — ) - Epigallocatechin ~ C : ( + ) - Catechin - EGCG : ( — ) - Epigallocatechin gallate ~ EC : ( — ) - Epicatechin
and ECG : ( — ) - Epicatechin gallate.

* : Values followed by same letter at same column are not significant at the 5% level using LSD test.
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Table 34. Significant tests of differences of individual catechins, caffeine and gallate acid among crops in wild type of tea in

2006.
Crons Polyphenolic compounds ( mg /g )

P Caffeine GA® EGC C EGCG EC ECG
Spring 22.39% 1.113 8.36° 2.33¢ 21.00° 3.16° 2.71°
Summer 19.93° 1.01° 5.82° 4.89° 27.51° 3.09% 3.61°
Fall 16.40° 0.71° 2.83¢ 3.09° 6.72° 2.23° 0.85°
Winter 16.81° 0.83% 4.43° 1.44° 5.56° 2.53% 0.51°
LSDy g5 1.38 0.29 1.30 0.70 1.28 0.80 0.43

*GA : Gallate acid ~ EGC : ( — ) - Epigallocatechin ~ C : ( + ) - Catechin ~ EGCG : ( — ) - Epigallocatechin gallate ~ EC : ( — ) - Epicatechin
and ECG : ( — ) - Epicatechin gallate.
* Values followed by same letter at same column are not significant at the 5%level using LSD test.
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Table 35. Significant tests of differences of individual catechins, caffeine and gallate acid among lines in wild type of tea in

2006.
Polyphenolic compounds ( mg /g )
Caffeine GA? EGC C EGCG EC ECG
Lung tou wild tea ~ 18.77% 0.83 453" 1.63° 15.30 2.50 1.84
Derwhaser wild tea  18.33" 0.85 6.58" 4.14° 14.63 2.87 1.94
Maiwuan wild tea ~ 19.54° 1.07 4.97° 3.04° 15.66 2.88 1.98
LSDg g5 1.20 ns 1.12 0.61 ns ns ns

*GA : Gallate acid ~ EGC : ( — ) - Epigallocatechin ~ C : ( + ) - Catechin ~ EGCG : ( — ) - Epigallocatechin gallate ~ EC : ( — ) - Epicatechin
and ECG : ( — ) - Epicatechin gallate.
* Values followed by same letter at same column are not significant at the 59level using LSD test.
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Table 36. Significant tests of simple correlation coefficients among agronomic characters, individual catechins, caffeine and

gallate acid of young tea shoot in wild type of tea.

Character 11D 1IL 1LL 1LW 1LT 1LC 21D 21L 2LL 2LW 2LT 2LC  Caffeine EGC C EGCG EC ECG
11D*

1L 0.13

1LL -0.13 0.30*

1w 0.17 0.22 0.19

1LT 0.26* 0.33* 0.36**  0.76**

1LC -0.09 0.16 0.30* -0.16 -0.02

21D 0.53** 0.24 0.28* 0.12 0.30* -0.05

21L 0.12 0.77**  0.30* 0.29* 0.31* 0.10 0.26

2LL -0.05 0.14 0.88**  0.29* 0.45** 0.10 0.22 0.18

2LW 0.18 0.14 0.05 0.82**  0.55** -0.34**  0.01 0.22 0.21

2LT 0.25 0.18 0.26 0.48**  0.72** -0.25 0.25 0.14 0:3955 0.66

2LC -0.03 0.33* 0.18 -0.03 -0.06 0.83**  0.06 0.26 0.01 -0.18  -0.28*

Caffeine 0.24 0.12 0.21 -0.17 -0.05 0.14 0.75** 0.12 0.10 -0.24  -0.08 0.31*

EGC 0.21 -0.13 -0.07 -0.23 -0.15 0.34* -0.11 -0.09 -0.12 -0.31* -0.28* 0.21 -0.03

C 0.10 0.04 -0.06 0.28* 0.02 0.20 0.09 0.13 -0.12 0.12 -0.24 0.27* 0.07 0.07

EGCG 0.09 -0.16 0.26 0.01 0.08 -0.06 -0.25 -0.04 0.43** 0.16 0.18 -0.22 -0.36** 0.44** -0.21

EC -0.08 -0.39**  -0.15 -0.09 -0.12 0.12 -0.53** -0.34* -0.01 -012  -0.24 -0.04 -0.42** 0.66** -0.01 0.61**

ECG 0.17 -0.15 -0.14 0.02 -0.06 0.01 -0.22 -0.02  -0.05 0.09 -0.03 -0.04 -0.26 0.47**  0.08 0.48**  0.56**

GA -0.15 -0.40**  -0.13 -0.14 -0.14 0.15 -0.55**  -0.34* 0.00 -014 -0.21 -0.03 -0.38** 0.66**  -0.03 0.62**  0.97** 0.53**

# :,1ID : First internode diameter, 1IL :

First internode length 1LL :

First leaf length,1LW :

First leaf width,1LT : First leaf thickness , 1LC

internode diameter, 2IL : Second internode length, 2LL : Second leaf length, 2LW : Second leaf width, 2LT : Second leaf thickness, 2L.C : Second leaf chlorophyll content, EGC : ( — )

: First leaf chlorophyll content, 2ID : Second

- Epigallocatechin, C : ( 4 ) - Catechin, EGCG : ( — ) - Epigallocatechin gallate, EC : ( — ) - Epicatechin, ECG : ( — ) - Epicatechin gallate, GA : Gallate acid.

*and** : Significant at 5% and 19 level (n=56)
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Table 37. Significant tests of simple correlation coefficients among agronomic characters ( young tea shoot ) , individual
catechins, caffeine and gallate acid of Paochung tea in wild type of tea.

Character 1ID 1L 1LL 1ILW  1LT 1LC 21D 2L 2LL 2LW - 2LT 2LC  Caffeine EGC Cc EGCG EC ECG
Caffeine -0.28 0.20 0.11 001 -011 0.05 0.81** 035 -0.06 -0.03 -0.14 0.20

EGC 0.19 -0.43*  -0.39 -0.27  -0.13  -0.04 -0.17 -0.40 -0.33 -0.20 002 -0.22 0.00

C 0.42* -043* -0.29 -0.06 0.04 -0.54** -0.16 -0.37  -0.13 0.20 033  -0.57** -0.34 0.21

EGCG -0.46* 0.25 0.52** 0.22 -0.14 0.38 0.20 040 042* 016 -0.28 0.42* 0.44* -021  -0.70**

EC -0.22 -0.24 0.39 0.18 -0.11 0.38 -0.42%, 084" 0.41* B80.35 0.03 0.18 -0.26 0.11 -0.04 0.31

ECG -0.17 0.04 0.10 010 -0.18 0.09 -0.14 021  0.08 0.14 -0.18 0.15 0.02 016 -0.12 0.54**  0.13

GA -0.26 -0.02 0.55**  0.37 0.07 0.43* -0.24 -0.10 047 041* 0.2 0.27 -0.22 -0.12  -0.04 0.33 0.89**  0.08

# : ,1ID : First internode diameter, 1IL : First internode length 1LL :
internode diameter, 2IL : Second internode length, 2LL : Second leaf length, 2LW : Second leaf width, 2LT : Second leaf thickness, 2LC : Second leaf chlorophyll content, EGC : ( —) -
Epigallocatechin, C : ( + ) - Catechin, EGCG : ( — ) - Epigallocatechin gallate, EC : ( — ) - Epicatechin, ECG : ( — ) - Epicatechin gallate, GA : Gallate acid.

*and** : Significant at 596 and 1% level (n=24)

First leaf length,1LW :
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