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Biochemical Diversity Analysis of Wild Tea Germplasms in Guizhou
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Abstract; To explore new germplasms for tea quality improvement,the biochemical composition and diversity
were analyzed among 53 over 100-year-old wild tea plants located in 25 counties/cities of Guizhou province. High
levels of biochemical diversity and variation were found. The average coefficient of variation ( CV) of amino acids
content , polyphenols content, caffeine content and ratio of polyphenols to amino acids( TP/AA)was 27.55% among
53 germplasms. Genetic diversity index ( H') of these four indicators ranged from 1. 88 to 2. 08, and the mean of
2.00. The average CV and H' of catechins constituent in 28 wild tea germplasms was 37.10% and 1. 82, respevtive-
ly. TP/AA in 13 germplasms,28 germplasms and 12 germplasms was less than eight,8 ~ 15, greater than 15 ,respev-
tively. By means of cluster analysis, when the Euclidean distance was about 17,53 resources were clustered into
three groups,without independent group. Five high polyphenols germplasms, one potential elite germplasm and 20
special germplasms were preliminarily selected from 53 wild tea plants.
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Table 1 Biochemical compositions of 53 wild tea germplasms

22.2% 3.1% , 78 5 ZE051 00 33.94% 12.57%
24.84% My E L R 5.0 ~22.6 SFH R 11.4 AR &
B 38.86% ,4 MNHEIRIUT IS RECH 27.55%
(%2), A 13 HFEEMHELLL/NT 8,28 M FEIRMN
W& AE 8 ~ 15 Z 0], 12 Iy IR By & L KT 15,
RAEM A S RILTRM K AL, KR Y K2
S OHER -2 5 2 L TR AR s
FW 53 Oy BRI AR AL S e 22 S I,

IR KENY  EER KZH bR Bl || PR KENY  HER KZH bR Bl

Germplasms (% )WE (%)AA (% )TP (% )CA TP/AA || Germplasms (% )WE (% )AA (% )TP (% )CA TP/AA
GT-01 — 1.6 21.0 2.2 13.1 GT-28 — 3.1 20.4 2.2 6.6
GT-02 — 1.4 24.7 2.3 17.6 GT-29 — 2.2 18.8 2.4 8.5
GT-03 — 1.6 24.7 2.1 15.4 GT-30 — 1.7 25.9 2.7 15.2
GT-04 — 2.4 24.8 2.1 10.3 GT-31 — 2.0 23.8 2.7 11.9
GT-05 — 2.2 25.9 2.4 11.8 GT-32 — 2.5 21.8 3.3 8.7
GT-06 — 2.3 23.5 2.9 10.2 GT-33 — 2.7 19.8 2.8 7.3
GT-07 — 1.1 21.9 1.8 19.9 GT-34 48.7 1.0 21.1 4.7 21.1
GT-08 — 2.7 23.4 2.9 8.7 GT-35 46.7 1.5 22.2 3.5 14.8
GT-09 — 2.0 23.8 2.7 11.9 GT-36 41.7 2.0 19.2 3.0 9.6
GT-10 — 1.5 26.9 3.1 17.9 GT-37 42.3 1.3 18.3 3.6 14.1
GT-11 — 2.6 24.5 3.6 9.4 GT-38 46.3 0.9 19.2 2.9 21.3
GT-12 — 2.3 23.0 2.8 10.0 GT-39 43.7 1.4 17.2 3.7 12.3
GT-13 — 2.4 21.5 2.8 9.0 GT-40 46.3 1.9 22.5 4.7 11.8
GT-14 — 1.9 22.9 2.6 12.1 GT-41 38.7 0.9 15.3 2.9 17.0
GT-15 — 2.5 16.7 2.6 6.7 GT-42 48.3 1.0 21.0 4.3 21.0
GT-16 — 2.9 22.6 2.7 7.8 GT-43 52.9 2.2 24.6 4.7 11.2
GT-17 — 3.2 21.8 2.9 6.8 GT-44 42.0 2.2 17.7 3.9 8.1
GT-18 — 3.1 20.8 2.5 7 GT-45 48.8 1.6 25.3 3.0 15.8
GT-19 — 1.8 27.9 3.7 15.5 GT-46 45.9 2.5 21.5 3.4 8.6
GT-20 — 2.2 26.1 3.5 11.9 GT-47 50.6 2.5 22.7 4.4 9.1
GT-21 — 2.6 21.3 2.4 .2 GT-48 50.4 1.2 27.1 2.6 22.6
GT-22 — 2.5 19.6 2.3 .8 GT-49 47.6 4.6 22.9 3.6 5.0
GT-23 — 3.0 20.1 2.4 7 GT-50 50.2 3.6 21.5 4.5 6.0
GT-24 — 2.2 27.2 3.1 12.4 GT-51 47.2 2.7 23.4 4.5 8.7
GT-25 — 3.3 20.8 2.8 6.3 GT-52 46.6 3.6 21.0 4.6 5.8
GT-26 — 2.1 23.1 2.7 11.0 GT-53 47.4 2.6 20.3 2.9 7.8
GT-27 — 2.5 21.2 2.7 8.5 -4 Mean 46.6 2.2 22.2 3.1 11.4
HUMRHA(CK)  43.5 4.3 18.0 2.6 4.2

WE : Water extracts, AA ; Amino acids, TP:Tea polyphenols, CA ; Caffeine, TP/AA ; Ratio of polyphenols to amino acids,“—" :no data,the same as below
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Hombr (2.4 3),28 HEJEA EGCG ., ECG,
GCG.EGC, EC, C & & Z 0@ 7 %~ 0. 51% ~
10.16% 1.44% ~7.30% .0.06% ~1.56% .0.21%
~3.31% 0.42% ~1.22% 0.03% ~0.67% , V-3
SN T.03% 2. 62% 1. 02% . 1. 52% .
0.83% .0. 31% , & 5 F £ 51 ol b 24. 69% .
49.93% 33.49% 49.27% .26.35% .48. 14% . 28
By LR R RULA R B AEERRLAT R

B 9.57% ~17.33% 7.86% ~14.57% .
1.24% ~ 4. 85% , V-3 &% & 47 5l o~ 13. 32% |
10.67% 2. 65% , 755 ZE053 00 11.72% (14.48%
33.75% . JLASE SRS EUE RN 247 ~ 3700, 134K
879,25 RHUH 79.21% i 22 (I RI LR E
IR AR T 500, A7 B EL 78 57% JLAS R A5 K
JLASER b s B0 V- 24728 S R0 3K 37.10% ., 28
DY B  TIR A LS R A e Il i 25 57 i —25
R AR 2R



1258 oy o WO o 15 %

®2 FEEUESPERFITSEMIBE S HMEEY

Table 2 Basic statistic parameters and diversity index of biochemical compositions

AL SEH{E SSoN ] /M PR SR ZREETREL
Biochemical composition Mean Max. Min. S (% )cvV (H")
KIZ Y (% ) WE 46.62 52.90 38.70 3.50 7.50 1.77
WHES (% ) CA 3.10 4.70 1.80 0.77 24.84 1.88
RIEMR (% ) AA 2.21 4.60 0.90 0.76 33.94 1.98
XKL (% ) TP 22.19 27.90 15.30 2.79 12.57 2.08
B & L TP/ AA 11.39 22.58 4.99 4.54 38.86 2.06
EGCG(% ) 7.03 10.16 0.51 1.74 24.69 1.75
ECG(%) 2.62 7.30 1.44 1.31 49.93 1.46
GCG(%) 1.02 1.56 0.06 0.34 33.49 1.92
EGC(%) 1.52 3.31 0.21 0.75 49.27 1.92
EC(%) 0.83 1.22 0.42 0.22 26.35 1.96
C(%) 0.31 0.67 0.03 0.15 48.14 1.88
B JLZE 2 (% ) Total catechins 13.32 17.33 9.57 1.56 11.72 1.95
FE 1 JLAS % (% ) Ester catechins 10. 67 14.57 7.86 1.54 14.48 1.93
AEER A JLZ5 & (% ) Non-ester catechins 2.65 4.85 1.24 0.90 33.75 1.96
JLAS R fBdR % CQI 879. 00 3700. 00 247.00 696. 00 79.21 1.46

TR Mg e ZAEPESR B B I BT IR 20 473, UIERS, | 28 2R 25 2 B 1 I 2 LU IS AL 2 MR B A A B0 O 53 iy, oAt 28

20 wild tea germplasms for analysis of diversity index of water extracts,53 resources for caffeine ,amino acids,tea polyphenols and TP/AA jand 28 for others

x3 BHHFEFERMFEANILZERAS

Table 3 The catechins constituent of 28 wild tea germplasms (%)
IR LR JLAS 2 Non-ester catechins fig %! JLAE Ester catechins BILEZE L=
Germplasms M TNEC EGC C EC M TEC EGCG GCG ECG TC il RS CQL
GT-04 2.18 1.18 0.32 0.68 12.49 8.88 1.46 2.15 14.67 938
GT-05 2.38 1.45 0.21 0.71 12.16 8.80 1.39 1.97 14.54 742
GT-08 2.44 1.32 0.35 0.77 9.77 6.48 1.22 2.07 12.21 647
GT-11 2.27 1.35 0.28 0.65 10.43 7.42 1.17 1.85 12.70 689
GT-16 1.87 1.13 0.23 0.52 10.12 7.18 1.30 1.64 11.99 783
GT-19 1.24 0.61 0.05 0.58 12.62 9.37 1.40 1.85 13.86 1829
GT-24 1.36 0.49 0.03 0.84 11.74 8.65 1.49 1.60 13.10 2075
GT-29 1.71 0.21 0.31 1.19 7.86 0.51 0.06 7.30 9.57 3700
GT-34 3.07 2.21 0.24 0.61 9.58 6.39 0.99 2.19 12.65 388
GT-35 3.23 2.47 0.17 0. 60 8.69 4.74 1.56 2.39 11.92 289
GT-36 3.18 1.84 0.19 1.15 10.23 6.12 0.93 3.19 13.41 505
GT-37 1.86 1.04 0.14 0.68 10. 14 6.73 0.44 2.97 12.00 932
GT-38 2.42 0.95 0.25 1.22 12.93 6.63 0.74 5.57 15.35 1279
GT-39 4.85 3.31 0.34 1.21 9.13 6.51 0.95 1.68 13.98 247
GT-40 3.07 1.61 0.31 1.15 10.78 6.47 0.67 3.65 13.86 628
GT-41 2.15 1.26 0.17 0.72 10.26 6.95 1.18 2.13 12.41 719
GT-42 4.43 3.06 0.35 1.02 11.81 8.40 1.16 2.25 16.24 348
GT-43 2.43 1.02 0.41 1.00 12.16 7.42 0.46 4.28 14.59 1146
GT-44 1.64 1.00 0.22 0.42 9.11 6.77 0.90 1.44 10.75 821
GT-45 2.69 1.26 0.59 0.83 11.15 8.11 0.78 2.26 13.84 820
GT-46 2.66 1.43 0.41 0.82 10.23 7.03 0.88 2.31 12.88 655
GT-47 2.81 1.64 0.39 0.79 10.92 7.72 1.01 2.19 13.73 606
GT-48 2.75 1.55 0.27 0.94 14.57 10. 16 0.97 3.44 17.33 878
GT-49 2.65 1.54 0.39 0.73 10.99 7.80 1.11 2.08 13.64 643
GT-50 4.49 2.87 0.67 0.96 8.48 5.97 0.92 1.59 12.97 264
GT-51 2.12 0.97 0.38 0.77 11.48 6.84 1.19 3.45 13.60 1060
GT-52 2.53 1.36 0.43 0.74 10. 19 6.93 1.18 2.08 12.72 663
GT-53 3.80 2.35 0.58 0.87 8.62 5.94 0.96 1.72 12.42 326
SE-1) Mean 2.65 1.52 0.31 0.83 10.67 7.03 1.02 2.62 13.32 879
BV K25 (CK) C. sinensis cv. 3.58 0.09 1.20 — 6.86 0.14 2.85 14.72 271

Fuding-dabaicha( CK)

TNEC ; total non-ester catechins, TEC :total ester catechins, TC :total catechins,CQI;catechin quality index,the same as below
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Fig.2 Cluster analysis of 53 Guihzou wild tea plants

Table 4 Comparison of biochemical compositions among three clusters

Al B BIER (%) ZKZW (%)  WIHEDL(% ) By L

Group Germplasms AA TP CA TP/AA

| GT-01,GT-04,GT-06, GT-08, GT-09, GT-11, GT-12,GT-13,GT-14, 1.5~4.6, 16.7~24.8, 2.1~4.7, 5.0~14.8,
GT-15,GT-16,GT-17, GT-18, GT-21, GT-22, GT-23, GT-25, GT-26, FH#fEH2.6 FI{H21.7 FIHE3.1 FHIE 8.9
GT-27,GT-28,GT-29, GT-31, GT-32, GT-33, GT-35, GT-36, GT-40,
GT-43,GT-44,GT-46,GT-47,GT-49,GT-50,GT-51,GT-52,GT-53

I GT-02,GT-03, GT-05, GT-07, GT-10, GT-19, GT-20, GT-24, GT-30, 0.9~2.2, 19.2~27.9 1.8~4.7, 11.8 ~22.6,
GT-34,GT-38,GT-42,GT-45 ,GT-48 FEEME .S FE 246 FIE3. 1 SEEME 171

I GT-37,GT-39,GT-41 0.9~1.4, 15.3~18.3, 2.9~3.7, 12.3~17.0,

FHME 1.2 EME 16,9 FEIE3.4 SFEHIE 14.5

2.4 HR MARMREREREMEHRERGIE

H 22 5 AL, AT DA 53 5y B A= 2 B 9 IR v o
S M E A2 R R R, b GT-19 i B A &
EGCG  FEE R LZE Z R E 1 Oy A O W b ¢
T (RHFATIRCE HIF) o I A 30 H A R 7 %R 20
0y A0 FE = AR TR UR 15 4 LAS R R 1
By . EGCG % 2 iy mlE R IL A R I 6 1

KW ECG( & 7.3% ) % 1 4y, GT-07 Wil MEHK
TN 1. 8% , e xR i ME B IR F i (<
1.5% ) ,GT-34  GT-40 K GT-43 Wik g, % & 34
F AT %, He T = U ME R R R R (=5.0%) .
— SR JE R 2 2 R, W GT-48 B ® KR
Y E LA EGCG KR AL L2 & 5 Fh gy

Pk
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Table 5 Biochemical compositions of elite and rare germplasms and others

PEPRZET Germplasm type PR Property

BIRA K Germplasm name

FESFPTHE Rare germplasms KLWME=25.0%  GT-05,GT-10,GT-19,GT-20,GT-24
TETER L R A T3 A BIBR R =4.0% GT-49
Potential elite germplasms LW i =20.0%
HAlh Others KELY) >45.0% GT-34, GT-35, GT-38, GT-40, GT-42, GT-43, GT-45, GT-46, GT-47, GT-48,
GT-49,GT-50,GT-51,GT-52,GT-53
MIHESR < 2. 0% GT-07
WSS =4. 7% GT-34,GT-40,GT-43
JLZE# >170.0 mg/g  GT-48
EGCG=9.0% GT-19,GT-48
ECG >7.0% GT-29
BEHJLZE K >120.0 mg/g  GT-04,GT-05,GT-19,GT-38 ,GT-43 ,GT-48
3 Wi SN F ' AR AR BT IR A BRI 52 ) B A 2
wie AT 50 TR S R
3.1 EMBFEENBZREUBSFEESHF 3.2 BEEEHRABGH—DSEZEAA

AT 58 R W 50 B 2B ZE A BT IR A A il oy 2R
Fw, 53 ORI E IR A5 2y e B i
e b, DA o 1) 20 403 B8 R 14 KR H B i
28 M BEIR A LA R A 43 AR R, A8 S R AU ARG
Rl 7.50% ~79.21% , LR E 5y RILZE R i
FERA -2 S R B 38 37, 10% , i T 98 1)
VU 77 BRIV AR AL S 78 S R B (25.80% ) 1,
B TBOE IV BFTE Y 86 11 25w B A S5 L B/
SEURURIRSR Y 33 3 WU 1 A B ) A AR R 4R S AR
B, XU AR GEIR AR AL Sy HBGET, TN 53 4 R
MIEIER A5 2 By O MEGR 7 i 5 iy 2 e HY AR
9 1.88 ~2.08, ¥I{H K 2. 00, ILASE A6 10 P
PRI H L83k 1. 82, 5 98 14y P4 b 5 % R AE
PRI 2R (2 1Y R 1.90) 10 Bedb, A
WFFEAY 53 (R BRI R HEAL T 23k 3 REBE A
2, JoAh ST HAFAE  iE— 20 3R B S B A A B R 2L
AR AR Z R, XA BRI S S A
REEL B TE B AN AE KR T WA ESFNA
KB BN EVY S ARAL, A TP db AR e
foiARE, AN 2 XS R BT 2 RE M AR S A 6
A, S AL FREE IR O P S R A S
PR UR  EACR AL W 0w £ B AT N A
ZABEYE . XU AED BT B0, S 81 13 W Rk
AL T 2SR 4 B 2 SRR BRARME BRIER
A L IS A I AR R IR, R I,
EHARAEREE 2 MR AR, W T

ARG T 5 Dy 2R 2 m IR 1 00
FEROL R0 5T % 5 R AR IR BT R 20 0y, A3 Tpadk—
AZHRAIH o AR 34 S BT 9% U5 A S A
PP & () B EESLREALRL TR S Bl ] SRR S Ak i =
b & e i A A0 5 A Rk, B v A% i Y o B
2 JLASR WAL T BN, A5 & PR
FIRZM TR ECN S AR R R LA R
IR, AR S A Z R R T 13
EGCG WER 2 i BR R LA R W, k& 1 4
ECG S ik 7. 3% WIRE R B0, 18 5 T 25 e 5 TH- 1l
[X.20 13 5 ZS IR BECG S (£90.6% ~4.4% )7,
i T 5 KT R B Y AR AR 2% ECG & i
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