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Biochemical Diversity Analysis of Tea Germplasms in Guangxi

WANG Xin- chao, CHEN Liang, YANG Ya- jun
(Research Center for Tea Germplasm and Improvement,Tea Research Institute Chinese Academy of

Agricultural Sciences/National Center for Tea Improvement ,Hangzhou 310008 )

Abstract; Biochemical composition and diversity analysis of 98 tea germplasms originating from Guangxi were
conducted. The results showed that the biochemical diversity and variation were high in Guangxi tea germplasms. The
average diversity index and coefficient of variation were 1. 90 and 25. 8% ,respectively. In principal component analy-
sis, the first seven principal components represented 86. 75% of the biochemical diversity. Based on the biochemical
data,98 germplasms were clustered into 3 groups. The germplasms in the first group suited to be processed green and
black tea. The germplasms in the second group suited to be processed black tea. The germplasms in the third group
suited to be processed green tea. A set of special germplasms on some biochemical composition were selected.

Key words:Guangxi; Tea plant; Germplasm; Biochemical composition diversity; Principal component analy-
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Table 1 Basic data of 98 tea plant germplasms in Guangxi

BEXEZHEMAERIBEVN ERXRAERE
(GB/T 8305, GB/T 8312, GB/T 8313, GB/T
8314), X EC BNV ESEEIHBE "W
HPLC i ¥k REMTBRMAZSERE S 1
HPLC ik, BEFILFE(GC) RBEFILE
F(EGC) JLEER(C) . REBFILFKEERRTF
MBS (EGCG) RILFHE(EC) BAEFILKER
BEFME(GCG) RILKXEREFRE(ECCG) A
FEMAISEEN § Sigma 23 & ( St. Louis,, Missour-
i,USA) , i 4 % Z BE W B Merck /& 7 ( Darms-
tard, Germany ) , K B aik ( >18.2MQ) , H 4h
HAATEI AR, SHEERSHREHR 3
W€ W F S 1E

Fs £ kB |\FS 2% KB [FS £ 43 kW |FS E4 £33,
No. Name Origin  [No. Name Origin  (|No. Name Origin  ||No. Name Origin
1 JbL o deH |26 MEhgpEk  BEA |51 RiliF2 Rii |76 RB AR i)
Bra15 B\a |27 BExmk Bk (52 Rl 3 2ih |77 BB AW 2 B
3 a5 e |28 BRILBHE B |53 kR R % Rl |78 et s RE
4 BHAX% Bisk (29 EUTES Bk (54 Bl B Ry (719 &R28 RE
5 bl ¥ 3 Bisk |30 HBEX Bk (55 WM % Rili |80 &R35 RE
6 T % Bk |31 L& Bk )I56 AR Fow e (181 k45 RE
7 bl %3 Bk |[32 HiE 10 A (57 18 R 82 &% RE
8 H g% Big |33 il 12 EH |58 ElA=S- 13 M |83 Lk M
9 BEAR%E By |34 HiE 19 B (|59 Bk M (84 ARKH % NE
10 PREFF ®E |35 niE 24 B4 |60 M5 S &M |85 RILAER X B
1 [=LI=E B |36 1% %L Bt Bk |61 M 18 5 M |86 p A% 3 X
12 #15 #iE |37 v iy B 62 BM 195 ®M (|87 F3:% 3 RS
13 #iE25 s (|38 R wE |63 M2 8 M |88 CL:P 3 il
14 R E ®"E |39 RAM HE |64 BHEAAE  BMH |89 CAlEAe: %3 il
15 Hal B (40 FhaEX mE l6s5 Rilw2 #ili (9 Bl A Bl
16 Ba4-1 B 41 F L BiE (66 KO LB BT ot k21 ;3]
17 g 4-2 B (42 EEE 3 &% (67 BEF FH (92 Mgk 21-23 .3
18 B4 4-3 Ak |43 & HF &% |68 A TH (93 k3 33
19 B4 4-4 A (44 &%&2% &% |69 FHEM TH |94 anw ;3]
20 BR1S Bk 45 &% G &% |10 TR T [los BB 21-23 3]
21 HEZ0-1 HHK |46 L e 3 Sl |11 =nks = |96 PH 25 E %R
22 BEZ0-2 BEH |47 Eo k] #Hm (72 Fe% = |97 RHE28 S BHR
23 H=0-3 k48 Bitkn%k w73 E#k18 E# [l98 gt 23 ¢
24 Hx17-1 B |49 1IN ke 74 t#3 S EH
25 Bz 17-2 k|50 Ri#1 Rk |75 EHe6S B
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EAR T AN ERDSAHBRRIHESL
SPSS 13.Q for Windows 4t it %k {4 ( SPSS Inc. ,2001)
#H4T, TR H R Factor S B ER 20
%, & ERBEG T ERKIMERES, B FRR
ERAMEZART 8% MERS, BREMTF K.
RHBEVF AL EBIRRESR., HER%GS
BHHEE(H) i s BB R A7 R L 4b 2, 2
FMEREEWM 1710 HEER SRS H 10 40%
%, KRB RKBE L B R A Shannon-
Weave 63 (H') ") HHEARN

ZHUEER(H') =- 3PP, 9 P RHEMHR
FiMBHBMEE,

2 EREHSW

2.1 FREARSORAMSERSH

2R BHREHREBEAMARI N SIAM
BB, TUESL, S AENEREEML
B LERAE RALFERBRESHNE, P8
EERHEEB(H) BB 1.90, 17 NMEfnF, # &
ZRUEREBR KO ZMEA L, X 2.06, KK HEEE
JLEREREM EGCC R (45104 2.05 71 2.04),
B/OERE ECHE, U0 1.38,

%2 IFHUASNBERZHSHMNBESREER

FERWEMN SR 4 MEREMRD (KR
WY W XS EEM) R ERAREKX
HREER,BP25.6% ;B/NAHWEKEEY, N
7.9% 0F 5 =R HREEREM HAEX 4
RO BERAYRENRKR, MAKREDHR
Mo KRHYIZTBEREHRETMRK (50.2% ) , B{E
B EFk 6 5 ({X29.8%),80% iy %% IR 4 i #£
35% ~45% 2 H, MHEBTERETHOIEM 19
5(57%), BRI EMEET KF(2.5%),
85% MW B A 0% ~4.5% 26, KEBHE
BEREAEHMEAHAMNZEK(38.3% ), KA R M
18 5(12.2% ) ,75% MW A IE 25% ~35% 2
B, BEARSERAMNEREM19 5(6.4% ), &
R RBAKR 2(1.6%),87% KIFEH DA
2.0% ~4.0% Z [,

Bt R — AN B2 Y URE R AR A, B
EHEM(<8)—MERZKX, BEALTH(>15)
—ROERL K EF ISR, KE3
AUEH BELNEREBEELE X KA 2.2
(M195), HHAE 19. 5 (REBRER2) , R
FHiAB30.8%, MFSHWHEBEAF2H,HTF 15
HREH 6 f,

Table 2 Basic statistic parameters and diversity index of biochemical compeositions

B/ME Min B Max  REEs TREK(%)CV BESHERRWE)

4 4L R 4> Biochemical composition FHE

KB HYI (% ) Water extracts 41.9 29.8
Bk ( % ) Caffeine 3.6 2.5
% %M (% ) Tea polyphenols 28.7 12.2
HHM (% ) Amino acids 2.9 1.6
B 1 Ratio of polyphenols/ amino acids 10.4 2.2
% % 8 (mg/g) Theanine 14.4 8.4
GC(mg/g) 9.3 2.9
EGC(mg/g) 14.3 6.0
C(mg/g) 10.5 4.1
EGCG(me/g) 55.5 29.9
EC(wg/g) 7.1 2.6
GCG(mg/8) 19.2 10.7
ECG(mg/g) 17.5 8.6
CG(mg/g) 2.6 1.2
JLZ % (mg/g) Total catechins 136.0 76. 6
M50 JL% K (mg/g) Ester catechins 9%4.9 55.5

JEpE % JL 2K B (mg/g) Non- ester catechins 41.1 18.2

50.2 3.3 7.9 1.93
5.7 0.5 15.3 1.92
38.3 4.8 16.8 1.90
6.4 0.8 25.6 1.82
19.5 3.2 30.8 2.06
28.9 3.5 24.2 1.96
22.1 3.3 35.5 1.98
35.5 5.1 36.0 1.72
23.9 3.3 31.4 1.92
77.8 9.9 17.8 2.04
42.6 4.1 58.0 1.38
35.1 4.6 24.1 2.00
45.0 5.5 3.5 1.79
5.8 0.8 31.5 1.92
174.3 20.4 15.0 2.01
128.4 14.5 15.3 2.05
72.3 9.1 22.2 1.97
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FXEMEFWEERT - EEARS, B
HEERSTEHNS0% UL, EANEXGHR
RN FERKY R, TAEAEENFREHE,
EERFEMRSEMNSHERMIIENETHANEER
WEZ—. NR2ALED, ARMEENFE
BMEBRTHIBERR, BN ER(28.9mg/g) &
BARE A WD (8. 4mg/g) §9 3.4 45, R R YA H
24.2% . HHEERXERSBENERNEHETT
B, ERET 20.0mg/g KIFEEA 6 4,

ILEREFZT R —LREEWNY R, &F R
NEMNEELS HESBERAREEZH S RETH
% MREHERH LIRS, B2 T
EH ESMILZESRL, S AARWREEKZES]
BR,BR M M2k (174.3mg/g) 2 SR i 21 L 7
(76.6mg/g) B9 2.3 5, FEILZEWAR LT FEH
WRBUEERRNER, IER2TUEFS,ERE
BIRENTRFAEE TRAILEXE ERANE
KHE EC WE&R,%5 58.0% , K& EGC # C,
MEBAEGRAFHMFEAMRENECHC SENILER
AL, ERMRECASFENREY, ik
B27.9% LB KWK 7.6% , FEEENER
(CV=23.1% ) ,EA T RW IR EHLBE LF
EEENEEE REARBEERVWEN, wE b

23 TEXHRENTIESIN

BERRNEY, BHREF, IILXELERT
170mg/g MR RA 4 3 BAILKX R EEF T 120.0
mg/g HIBEIRA 4 4.
2.2 T"ERXRBBERENESPERT ST

ER BRI ERNA T ENEER
B, AT RS MR R = HEEHRIFR AT RAER,
AR FEFMBRRE" , S8 RRFEMNTEA
LA AT ERA T (R3) EREE, W74 E
BArH B TR 86.75% ,X T M ERNELE
T AR KIBHE B, T LU RT3 #1745
S B 1 ERHFMAEILT 18.08, FR B
AHE ECCC MBERLEA RS & HRKRILKES
BMGCCRE . RBNIERMUILEEIENG
BB ERARTERNBEEMERKNEREHE
B HAEABHY BEKMEERSE, HPE
ERMIBWEWARME, £3 ER0P,FRBRIL
FEMEWEBE K, HIKE EGC.GC MILXRF R,
EHANFERERMILKENELS B4 ERDP,
ECG 1 CG HITRME A ;58 5 ER4+ , e oi f &
ERMNETEARBEA, AANWESALEYNGER;
Fo ERAP,FERYAMER KR, W EC M ZEM
w87 R  EBFEEANRGCCCHCH
R, EP CHERERE.

Table 3 Principal components analysis of tea plant germplasms in Guangxi

B H ltem PC, PC, PC, PC, PC, PC, PC,

KB Y Water extraction 0. 006 0.832 -0.009 -0.105 0.190 0.109  -0.061
MER Caffeine 0. 006 0.104 ~0.085 0.052 0.871 0.015 0.042
% %8 Tea polyphenols 0.167 0. 906 0.034 0.008 0.079 ~0.005 0. 066
R M Amino acid -0.124 =0.525 ~0.041 -0.066 0.599 0.430 0.088
B3 1. Ratio of polyphenols/ amino acids 0.167 0. 808 0.027 0.121 -0.331 -0.279  -0.050
B M Theanine -0.092 -0.126 0.058 -0.007 0.142 0.884 0. 006
GC 0.248 0.250 0. 505 0.220  -0.141 ~0.026 0.471
EGC 0.126 -0.099 0. 869 -0.030 -0.110 0.160 0.083
c 0.305 0.390 0.049 0.212 -0.118 -0.008  -0.657
EGCG 0.941 0.117 0.088 -0.183 -0.051 -0.094  -0.105
EC 0.033 -0.105 0. 451 0.161 0.454 -0.585  -0.144
GCG 0.612 0.128 0.129 0.151 0.068 0.176 0.673
ECG 0.194 0.043 0.103 0.914 0.016 -0.062  -0.247
cG 0.093 -0.033 0.138 0.932 0.044 ~0.006 0.216
JLZ® Total catechins 0.777 0. 153 0.504 0.326 0.018 -0.104 0. 006
B BILIRK Ester catechins 0.913 0.135 0. 148 0.326 -0.005 -0.031 0. 061
JEB B L F Non-ester catechins 0.284 0.129 0.892 0.211 0.049 -0.185  -0.084
FF4EH Eigenvalues 5.252 2.699 1.736 1.530 1.339 1.226 0.966
R BFHMEE (% ) Cumulative proportion 18.084 34.528 48.394 61.159 70.304 79.208 86. 751
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2.3 "EFAHBENRESK

B4R 17 ML B X 98 MEEHAITRE
SR LAIHZARIAKROEB(EL), BREH
RS RF 4, TUFEH FRMEHZEEE
EARA L, B MR EGC . EC .ECG #1 CG 4,
EALHEEREER, 1 XROBE M4 RER,
FANTH BERELRFZHIENEEREED
Z HERAES~13ZNH,RAZKXKFBAN;H 2
EABEEIOHMBR, I3IANTVLH, XX LRXLRH
SRS AEMITERM BERESE, EEHA
FHERE ;B3I LXHOB I8 NER,F24/E4, K
ELERFXEMETERR . EEMIBEE . BE
F4 FELABNTEEARILS

W <8HBEIR, LB HISK,
2.4 BRABFEE

R HEBMARRRERYTHROY R
A, ELRIERE LA MRH IR R R EDD
HARZANEANETRT . EFEAARM R
MBENMTARKREH=REXREREMTHEE
HERFRHESERMERN—ITEE H, B
WHEAETEEER, N AR PR H—
MAEALES EHBEHRRHEER 5 TES, X
BEBRBALMERNERELAATSENERAR,
REHEMA.

Table 4 Comparison of biochemical compositions among three clusters

% 1 28 Cluster 1

2 %8 Cluster 2 58 3 258 Cluster 3

2 4 Tiem

T s CV(%) T s CV(% ) xts CV(%)
KB H ¥ (% ) Water extraction 41.5+2.1b° 5.2 44.4 £2.2¢ 5.0 38.2+3.5a 9.2
1 EE B, ( % ) Caffeine 3.5+0.5a 14.5 3.710.5a 12.5 3.5+0.7a 21.4
% £ 81 ( % ) Tea polyphenols 28.3£2.2b 7.9 32.8+1.9¢ 5.8 21.3+ 4.4a 20.5
H H R (% ) Amino acid 3.0+0.7ab 24.9 2.720.4a 16.4 3.3x1.1ab 31.9
B} & H Ratio of polyphenols/ amino acids 10.0 £2.5b 25.5 12.5£2.5¢ 20.1 7.0 2.6a 36.4
% 8 ( mg/g) Theanine 14.3 £2.9a 20.7 14.213.1a 219 15.3 £ 5.2b 33.7
GC(mg/g) 9.6 +3.7ab 38.5 9.8+2.9 29.4 7.9+£2.9a 37.0
EGC( mg/g) 15.5+6.0a 38.8 13.1 £3.3a 24.8 13.5 £5.4a 40.1
C(mg/g) 10.2+3.1b 30.9 11.9 £3.3¢ 27.3 8.2£2. 1a 25.5
EGCG(mg/g) 53.9£8.6a 16.0 60.5+8.9b 14.7 49.8 £10.5a 21.1
EC(mg/g) 7.8+5.7a 73.0 6.8 +2.0a 29.9 5.9+1.8a 30.5
GCG(mg/g) 18.8 £4.3ab 23.1 20.6 £5.4b 26.2 17.5£2.7a 15.2
ECG(mg/g) 16.6 +4.8a 28.8 19.3 £5.8a 29.9 16.3 6. 1a 37.6
CG(mg/g) 2.6+0.8a 32.4 2.80.9a 32.0 2.6 +0.8a 28.9
JLZ ¥ (mg/g) Total catechins 134.7 £21.6b 16.0 144.8 +14.0c 9.7 121.8 £20. 5a 16.8
B5 A JLZk & (mg/g) Ester catechins 91.7 £13.5a 14.7 103.1+11.9b 11.6 86.2 +14.2a 16.5
FEME R )L X (mg/g) Non- ester catechins 43.0 +10.7b 24.8 41.7 £5.7b 13.7 35.6 £8.8a 24.8

AR RARE KFEFERELR (KHRLE)

Values followed by a different letter are significantly different at 5% level( Compared among clusters)

R5 EURSEREBRERNAR

Table 5 Some special germplasms on biochemical compositions

Yr K% Germplasm type

%t U7 4 #X Germplasm name

WEEM(>4.5%)
BEEAM( >25.0 mg/g)
BARLEY(>45.0 %)

B (28.9) Je M1 5(25.2)

BEK(4.6) WMEH25(4.7) HREFK(S.2) ILHHKRA.7) REL1S(4.7) M 19 5(6.4)

JEBRE B (45.6) EEIE KK (46.0) , BEZ 0-1(45.1) HEF 17-1(46.2) X 17-2(45.2) MK

(50.2) FFIWEAER(49.5) KB} (47.3) BEMIEEIR(46.2) \ L4 3 5(47.7) HBIK(47.5)

AR ( >5.0% )
RELEW(>35.0%)
LXK ( >170.0mg/g)
A L% X ( > 120. Omg/g)

RM195(5.7) H2%(5.1) NEAHE(S. 1)

FILEEE(35.5) BE x K (35.8) KR (35.5) AMAH%(38.3) JBILFK(35.6)
HEEK(174.3) ) HE(174.1) &3 5(171.8) BRFK(173.5)

BAEFR](120.5) &3 B(127.7) B= x =K (127.4) EH%(128.4)

BSRBENERRMEGEARLS TR
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Fig.1 Cluster analysis of Guangxi tea germplasms
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MRERTLUESL, T AR EREAHL LR
BIFGHXB(ECH CHHHIER, B TaR%
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REX, BRIt XE FRAERR, BBHXH MR
Bl EHRFE ESHAMY, ATREEFXHEKE
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FEMN-AFERBRT I BHRMERG S,

WX 98 HYEWHE M 17 MR A 4T E B4
AT A ERIRBTHRERFIER . EER
SAEHERRE —ERHEXEYE, B M TR B
BREMBRBMTHRENMEHRZEMHELRE,
MEARFBESET A ERSFEAHBARFKNBA
B, AR AR ERSEEF AHERGEMR,

BRI 98 HEER S H=KEEE, K
BRAELRSFERKRER RETEWEAR. B
WE & RS RN, BHEKR
MOERERABNZER XELHAILEESEMY
BIK, BA—ERKBHYER(32% ~40% ) FiomrE
BEB(G.3% ~3.6% ), BEWES UT;EHa%k
BRI R EER S RARE, XS ILER K
Bhymmdem S BEE MELKTF 15, EXZ
B ) LT R b, ARIEX bR, 1 KER
IR, E2 LB R R, E 3 LN
FERREE, PRERSLRER KB

HEEREME TS, ikl —ft4m ot
BERMORE XERREX —-RSRILA RS £
(M 195 NRAAKHE FLUAERSE)LER
BHESR, TUESRHNAFNERFMUME, &
ERA MM E.
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BORE YR BE T LA B 3R B . 1984 4F, Widstrom %' 1
BT 15 A E KRS (cultivars) 3 F K &
( populations) DX B 19 4~ E K Z4 32 #h ( hybrids ) Z£ #F
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REE(3.5% ~16.9% ) , KPS RET 10%
BEXRA6S H(43.1% ). EXEHERERR
MEBHKY AXREHBEIEBB K, BT
BHABH—SREBEXZHESRTESN,
BHERE, 4 AXABIEFEHNEXARER
R34 AW B, ZHDRBER, YUY
HEEABEHRTT. ERZEHEXEZWHERRE
By EHnETEEE, 34 ARYN, LS =Y R
FEXEEFEHALFRL MM EEF PR ER
B, AR RE T EXEFTHEHEE. AWK
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¥ & (Brix) B, 4 91355 16.9% .14.1% ,13.9% ,
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