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Abstract: Contents of 14 functional components and genetic diversity of 30 tea tree [ Camellia sinensis
(Linn.) O. Ktze.) cultivars (lines) for making oolong tea were analyzed, and comprehensive evaluation
was carried out by the selected repesentative evaluation indexes. The results show that there are extremely
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significant differences in content of each functional component among 30 tea tree materials, in which,
( EGCG ), epicatechin gallate ( ECG ),

theobromine, and theophylline of ‘ Tianfuxing 1’ are all the highest. The coefficients of variation of

contents of tea polyphenols, epigallocatechin gallate
contents of 14 components are 4.98% —79.96% , the average of Shannon-Wiener index is 1.90. Six
representative evaluation indexes namely contents of EGCG, free amino acids, tea polyphenols,
epigallocatechin content (EGC) , gallocatechin content (GC), and caffeine are screened via correlation
analysis and principal component analysis. The clustering analysis and comprehensive evaluation results
show that at the Euclidean distance of 13.5, 30 tea tree materials can be divided into four categories, and
each category has different quality functional characteristics, category I and category Il can be used as
parents for breeding high tea polyphenols and high EGCG tea trees, category Il can be used as parents
for breeding high free amino acid tea trees, and category IV can be used as parents for breeding low
caffeine tea trees. The materials with comprehensive ranking from 2nd to 7th are mostly distributed in
category 1, in which, the comprehensive score of ‘ Jinfuxing 1’ is the highest (3.88); that of
‘ Tianfuxing 1’ in category II is the highest (4.70) ; the materials with comprehensive ranking from 8th
to 29th are mostly distributed in category I, in which, the comprehensive score of ‘ Rougui’ is the
highest (1.39) ; that of ‘Maoxie’ in category IV is the lowest (=2.79). In general, the comprehensive
score from high to low in the order is category I, category I, category Ill, category IV, the
comprehensive functionality of tea tree materials in category Il and category I are relatively good. In
conclusion, the genetic diversity and variation types of functional components of test tea tree materials are
relatively abundant, which have the potential for breeding tea tree germplasm resources with good
function. ‘ Tianfuxing 1’ , *Jinfuxing 1’ , ‘Shuixian’, ‘Baimudan’, *Guifuxing 1’ , ‘Foshou’, and
‘Dangui’ are germplasm resources with good comprehensive function. The clustering analysis result is
basically consistent with the ranking result of comprehensive evaluation, and the six selected indexes can
be used as indexes for preliminary evaluation of functional tea tree germplasm resources.

Key words: Camellia sinensis (Linn.) O. Kize.; oolong tea; functional component; genetic diversity;
clustering analysis; comprehensive evaluation
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44.63% ~55.74% 81.92~132.25 mg - g .7.35~28.26



555 3

XA, 45 M IIRETE I 1L Z R BT R ZR 5 VAN 31

mg - g .0.04~0.18 mg - g' .0.91~2.33 mg - g',
8.43~41.77 mg - g 0.74~3.71 mg - g' 4.40~14.42
mg - g .0.01~0.31 mg - g 34.91~50.17 mg - g ',
1.30~7.58 mg + g™ .0.06~0.54 mg - g, Hrp | KAR
B 15 A28 EGCG ECG | AI Al s F1 2% i 5 75 o
ey, B0 T HARATRL, KR ) . GCG (EC Fif
MER & AR . T 22 T R o B R B R
() 2% HRETE 3 3 b 1) 22 S kA 2 K

£1 30 BERTRIIEEER S SEREESHERM LR (X2SD)Y
Table 1
materials (X+SD)!

SRR (R 1) B EIR 14 DU B ENER R
N 4.98% ~T79.96% , LA B ALK AFAEF 1 1AL 5+
Hrp GA & #1742 5 R ¥ K KR Y & i A%
SR EUR N . BB thoR Y B
BN,

ZER (R 1) B EIR 14 DS A9 Shannon—
Wiener 18 80°F #1{E 0 1.90, & ZKAK K EGCG
Bht KR YA ] TR | R AR

Comparison on contents of functional components and genetic diversity of 30 tea tree [ Camellia sinensis ( Linn.) O. Ktze.)

*)J—*”’l’ Malefial CF-\.—\ C"[‘P] C\‘\’E CE(;(;(; C}Z(I(; C(J(I(; C(I
15 Meizhan 44.59+0.20 164.37£1.68  49.35+0.10 93.90+1.09 7.99+0.30 0.08+0.00 1.50+0.00
AHE Rougui 35.01+1.22 185.04+1.61 50.62+0.33  122.93+1.43 15.52+0.39 0.11£0.00 1.34+0.00
KAl Shuixian 29.11+0.40  225.46+0.98  55.74x0.29  117.59+0.78  20.62+0.36 0.10£0.00 1.60£0.00
FAF 5 15 Tianfuxing 1 30.02£0.59  249.79+1.76  54.57+0.68  132.25+0.48 28.26+0.42 0.13£0.00 0.99+0.01
FWLF Huangguanyin 38.11£0.71 197.13+5.53 48.39+0.05 98.59+0.31 11.56+0.12 0.05+0.00 1.27+0.01
1HE A Yuemingxiang 36.68+0.77 186.27+2.67 51.58+0.64 96.58+0.21 11.50+0.05 0.04+0.00 1.54+0.01
##5F Foshou 34.13£0.16  217.45x1.72  50.26+0.09  109.33+0.46  22.81x0.02 0.07+0.00 1.28+0.01
2% Qilan 41.07+0.60 169.29+2.45 46.86+0.07  108.36+0.66 10.23+0.13 0.07+0.00 1.49+0.02
£fRE 35 Jinfuxing 3 38.74+0.49 181.74+3.57 46.03£0.36  108.26+0.49 9.72+0.63 0.09+0.00 0.99+0.01
A 111 Benshan 38.66+0.54 143.44+4.41 47.03£0.12 85.36+0.24 12.08+0.39 0.08+0.00 1.23+0.02
AR 45 Jinfuxing 4 40.75+1.30 189.56+1.91 49.67+1.31  111.59+0.88 18.56+0.30 0.12+0.00 1.51+0.02
B Maoxie 32.91£0.01 153.66+1.21 44.63+0.08 81.92+0.50 7.57+0.06 0.07£0.00 1.09+0.01
H I Huangmeigui 34.24+0.79 176.80£1.98  47.12+0.15 88.64+0.56 11.45+0.17 0.11£0.00 1.76+0.01
AR 1 5 Guifuxing 1 35.82+0.82  208.54x£5.29  50.07£0.09  119.10+0.24 18.110.10 0.18+0.00 1.55+0.03
}ii 7 Ruixiang 30.23+0.40 184.87+3.41 50.48+0.01 93.66+0.69 12.91+0.27 0.08+0.00 1.10+0.01
4% Jinguanyin 30.47+0.24 182.23+3.83 49.78+0.37  103.81+0.86 11.69+0.09 0.12+0.01 1.55+0.01
FHEE Dangui 32.82+0.33 196.27£3.74  50.57+0.25  116.59+0.72 10.22+0.17 0.12+0.00 0.92+0.05
KWL Tieguanyin 35.92+0.11 176.18+4.16  50.35+0.01  101.33+0.42 14.83+0.47 0.09+0.00 1.53+0.01
LY Zimeigui 42.46+0.72 172.59+2.28  48.91+0.24 89.69+0.56 8.63+0.12 0.08+0.00 1.23+0.01
MR 15 Jinfuxing 1 33.85+0.18  219.49+3.29  53.34x0.15  132.11x1.19 15.07+0.37 0.11£0.00 2.3320.02
HEFE A 2 % Guifuxing 2 49.94+0.28 149.80£2.69  50.15+0.20 95.63+0.68 7.35+0.04 0.13+0.00 1.07£0.02
M4t} Baimudan 35.90+0.27  214.30£4.50  51.74x0.17  120.88+1.18 10.28+0.15 0.12+0.01 1.30+0.01
J\Uill Baxian 29.18+0.88 144.50+0.58  50.71+0.16  124.38+0.48 18.09+0.89 0.09+0.00 0.91+0.01
JUIEHI Jiulongpao 44.98+1.10 171.10£4.26  49.28+0.48  103.44+0.50 9.45+0.10 0.100.00 1.2620.02
KT #I Dahongpao 36.62+0.91 195.05£5.16  51.22+0.26  106.72+0.51 18.23+0.22 0.09+0.00 1.26+0.01
EH P} Zimudan 34.13+0.13 169.62+3.38  48.89+0.21 91.27+0.57 15.65+0.10 0.08+0.00 1.45+0.02
AR 2 5 Jinfuxing 2 38.37+0.14 174.95£1.94  52.5420.25  110.14x1.43 12.25+0.22 0.12+0.01 0.93+0.00
441} Jinmudan 35.73+0.43 177.17£2.02  47.38+0.13  104.91%1.65 16.28+0.36 0.10£0.00 1.30£0.02
# H. Huangdan 40.67+0.76 162.71£3.77  47.00+0.09 83.41+1.18 15.75+0.27 0.06+0.00 1.42+0.01
# % Chunlan 40.65+0.32 177.6420.21 48.38+0.48 90.28+0.62 10.50+0.50 0.11£0.00 0.97+0.01
e/IME Minimun value 29.11 143.44 44.63 81.92 7.35 0.04 0.91

i KAH Maximun value 49.94 249.79 55.74 132.25 28.26 0.18 2.33
F-H{H Average 36.71 185.36 49.75 104.76 13.77 0.10 1.32
FrifEZ: Standard deviation 5.05 24.96 2.48 14.03 4.83 0.03 0.30

FAE F value 40.56% 39.89: = 43.86% * 224.13% % 222.17% % 106.72% * 249.40% *
CV/% 13.77 13.47 4.98 13.40 35.10 30.19 22.59

H' 1.98 1.91 2.01 2.20 1.87 1.85 1.71
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4%} Material Crce Cec Crc Cea Cear Crg Crpy
1§ 5 Meizhan 31.26+0.80 1.22+0.08 7.25+0.19 0.11+£0.01 41.85+0.99 2.56+0.04 0.10+£0.00
R*E Rougui 20.46+0.17 2.72+0.08 9.81+0.17 0.22+0.00 45.08+0.80 5.70+£0.14 0.23+0.00
7Kl Shuixian 38.68+0.50 3.08+0.03 14.42+0.58 0.06+0.00 42.06+1.05 2.83+0.05 0.19+£0.00
KA 1 5 Tianfuxing 1 23.92+0.15 2.62+0.02 13.61+0.06 0.04+0.00 43.20+0.31 7.58+0.06 0.54+0.00
M Huangguanyin 31.77+£0.32 2.16+0.03 9.83+0.06 0.05+0.00 39.14+0.45 3.25+0.05 0.06+0.00
BiE T Yuemingxiang 27.27+0.23 3.27+0.01 11.12+0.13 0.08+0.00 39.65+0.05 3.27+0.01 0.14+0.00
1#=F Foshou 31.44+0.04 2.75+0.11 12.36+0.30 0.06+0.00 38.72+0.45 1.85+0.05 0.19+£0.00
#F 2% Qilan 16.08+0.08 3.15+0.00 6.64+0.07 0.19+£0.00 39.83+0.29 3.15+0.00 0.06+0.00
A2 35 Jinfuxing 3 25.81+0.84 2.84+0.02 6.36+0.17 0.14+0.00 40.35+0.11 2.67+0.02 0.21+0.01
111 Benshan 26.94+0.68 3.33+0.09 7.30+0.12 0.06+0.00 43.28+0.99 3.04+0.07 0.17+0.01
EfRA 4 7 Jinfuxing 4 32.21+0.66 3.71+0.02 8.34+0.29 0.05+0.00 45.39+0.71 5.01+0.03 0.37+0.01
T Maoxie 29.74+0.11 2.08+0.04 7.18+£0.09 0.06+0.00 34.91+£0.09 1.35+£0.00 0.18+£0.01
B Huangmeigui 32.81+0.28 0.74+0.03 9.09+0.09 0.08+0.00 43.00+0.48 2.95+0.03 0.13+0.00
AR 15 Guifuxing 1 33.45+0.22 1.86+0.01 9.65+0.12 0.16+£0.00 40.78+0.39 4.42+0.01 0.25+0.00
Hii & Ruixiang 8.43+0.16 1.09+0.01 4.99+0.08 0.11+£0.00 40.77+0.70 4.44+0.08 0.20+0.01
4 W Jinguanyin 31.75+£0.22 1.98+0.03 8.30+0.04 0.02+0.00 40.95+0.21 3.10+0.03 0.18+0.00
FHEE Dangui 41.77+0.39 2.98+0.01 8.33+0.18 0.07+0.00 38.92+0.26 2.60+0.01 0.23+0.00
BRI Tieguanyin 25.68+2.33 2.61+0.05 7.70+£0.27 0.02+0.00 38.84+0.40 3.26+0.04 0.28+0.00
LI Zimeigui 33.75+0.27 1.57+0.02 7.79+£0.29 0.03+£0.00 35.96+0.43 1.88+0.01 0.12+£0.00
A2 15 Jinfuxing 1 37.69+0.63 3.46+0.02 8.39+0.17 0.04+0.00 45.70+0.75 4.35+0.04 0.30+0.01
AR A 2 %5 Guifuxing 2 25.78+0.16 2.25+0.08 6.49+0.05 0.17+0.00 37.87+0.22 4.56+0.02 0.18+0.00
F14t 7} Baimudan 31.36+0.35 2.18+£0.07 8.37+0.14 0.03+£0.00 40.59+0.41 5.08+0.07 0.32+0.00
J\ill Baxian 21.35+£0.83 1.88+0.03 6.89+0.46 0.14+0.00 35.28+0.21 1.30+£0.07 0.22+0.00
JUEHL Jiulongpao 20.35+0.22 2.26+0.01 6.13+0.09 0.31+0.00 40.40+0.19 3.72+0.01 0.42+0.00
KL HL Dahongpao 26.99+1.00 1.89+0.09 8.90+0.19 0.02+0.00 45.35+0.29 3.81+0.03 0.20+0.00
24P} Zimudan 19.21+£0.07 2.02+0.05 7.82+0.08 0.01+£0.00 44.41+0.06 2.86+0.01 0.22+0.01
G AE 2 2 5 Jinfuxing 2 15.87+0.13 2.14+0.05 4.40+0.10 0.27+0.01 50.17+0.40 5.83+0.05 0.43+0.00
44t} Jinmudan 29.04+0.57 2.03+0.01 8.65+0.07 0.14+0.00 42.79+0.15 4.07+0.13 0.18+0.00
# H Huangdan 17.18+0.15 2.12+0.05 8.08+0.06 0.08+0.00 36.97+0.41 2.31+0.09 0.11+£0.00
% 2% Chunlan 25.77+£0.78 2.02+0.02 6.48+0.07 0.01+£0.00 40.52+0.47 2.36+0.08 0.22+0.00
#iz/ME Minimun value 8.43 0.74 4.40 0.01 3491 1.30 0.06

#x KAH Maximun value 41.77 3.71 14.42 0.31 50.17 7.58 0.54
THIE Average 27.13 2.34 8.36 0.10 41.09 3.51 0.22
PR Standard deviation 7.42 0.70 2.25 0.08 3.44 1.39 0.11

F {8 F value 139.19: % 180.78 120.21%* 420.97 = 44.50% * 552.34% % 781.14% %
CV/% 27.37 30.19 26.93 79.96 8.37 39.79 48.77

H' 1.98 1.94 1.68 1.78 1.90 1.99 1.73

D Cpan: WiFBIEIEER & i Free amino acids content (mg - g7') 5 Cyp; : RZ W7 & Tea polyphenols content (mg + g7') ; Cyp: KR IY & i Water
extracts content (%) ; Cpgee: 2o ETILAE B A FREE & it Epigallocatechin gallate content (mg - g7'); Cpee: RJILAZ WA TIRES & &

Epicatechin gallate content (mg + g7') 3 Coeo: WETILKREE TRE

7 Gallocatechin gallate content (mg + g7') 3 C¢: JLZKZE & Catechin

content (mg - gfl )5 Croc: FHRETILAZRZEGE Epigallocatechin content (mg « g’l )5 Coc: WAL Z & 4t Gallocatechin content (mg - g’l )
Cre : #JLASHE A Epicatechin content (mg « ¢7'); Cgy: WE THRF 1 Callic acid content (mg + g7' )5 Ceup: MIMERL % & Caffeine content
(mg - g’l )5 Cop ] A §8 7 H Theobromine content (mg - g’l )5 Copa: PR e, Theophylline content (mg - g’l ). #% . P<0.01. CV, B

Coefficient of variation; H': Shannon—Wiener 8 %{ Shannon-Wiener index.

EGC & i (GC & i 2R 2 Wy & i s & i | ECG
T GCG i GA & i RS & C i EC
&, H EGCG & & Y Shannon-Wiener 5 80 K
(2.20) ,EC &2 /Y Shannon—Wiener $8 %505/ (1.68) ,
UL 25 BB B D REPE L A s e £

2.2 FERITHEEMERM S BIERXMES T

Xt 30 13 2B RS R D RETE B 35t AT AR O
Yol 85 R W3R 2, S5 2R R R4 D REVE Aoy
EE AR EEAR SO, o, i o IR 5
X2l OKEMY) RBEETILEREE TR
(EGCG) FRILFEREE TIRER (ECG) MR ILE R
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(EC) & 2k i E B0 & G, SIRE FIR(GA)
TR EEHG, RZHMETEYS CA TRERERN
AHE, 5 HA R 1 2 5 W 3 BRI 3 LR A O s KR
P& RS EGCG ECC R BT ILA R E TMREE
(GCG) HETILAZE (GC) EC FIA Yy, ( minnm |
CICIR PR Rl i /T e T 1 o
EGCG a5 ILKE (C) M GA &8 5 &M,
5 A B A3 5 B S 3 B IE A OGS ECG B
5 GCEC FIA:= Wy ik & 2 52 W 35 ok i 38 1F AH ¢

F2 30 BEWMBRRIEEER S S EEKHEX REY
Table 2

GCG EFaS5REE T ILAEK (EGC) (GA FI: Yo &
HENE E B E EAC;C &S EGC EC FmmtE
Bl R A R I OGS GA SRR B R
K EGC &85 GC Fl EC & & S0 o % ol & 1
X, 5 CA FTHREMNEFE MM, CC F&5 EC Al
AR i S 2 UM OG EC it GA Frim s
e 58 2540 AH OG5 GA & = 5 AT R B B A i E A
5 s WM 7 5 AT PR S P 1 e S B I A
K5 T AT B i AR i SR R IR ARG

Correlation coefficients among contents of different functional components of 30 tea tree [ Camellia sinensis ( Linn.) O. Ktze.)

materials')

ok HIZEZREL  Correlation coefficient

Index CFA.—\ CTPI CWE CECCC CECC CCCC CC CECC CCC CEC CCA CCAF CTB
Cppp  —0.411%%

Cyg  —0.342%%  0.622%%

Cioee —0.382%%  0.631%%  0.662%:*

Cpee —0.510% 0.601#+ 0.514%% 0.540% *

Ceee —0.010 0.282+%  0.321*x* 0.503*%* 0.162

Ce -0.071 0.243x 0.153 0.110 0.081 -0.011

Cgee  —0.101 0.362#% 0.162 0.212%  0.020 0.242: 0.34 1%

Cee -0.013 0.244x 0.223%  0.393*x  (0.232:x% -0.032 0.171 0.211%*

Ce -0.411%%  0.682+* 0.461*% 0.373%*% 0.671*%* -0.011 0.272%%  0.471%% —0.362%*

Cea 0.342%  -0.262+% -0.061 0.141 -0.200 0.213%  -0.213% -0.430*=* 0.031 —0.362:%*

Cear —0.051 0.282#% 0.363%% 0.312%% 0.274%%  0.311%*  0.254% -0.072 0.141 0.031 0.151

Cog -0.011 0.472% 0.501#%  0.512%  0.352:% = 0.512%*  0.013 -0.192 0.040 0.141 0.261% 0.632:%*

Crpy  —0.141 0.412%%  0.491%* 0.554%* (0.412:x%x* 0.533%*% -0.172 -0.100 -0.362** 0.040 0.193  0.432:%x 0.661%x*

D Cpax: B LR 27 4t Free amino acids content; Copp : KL B b Tea polyphenols content; Cyy : IR W& B Water extracts content ; Croce
REETILAREE TR S & Epigallocatechin gallate content; Cp : TR BT TR & & Epicatechin gallate content; C : ®BEFIL
R FE BB TR & Gallocatechin gallate content; C: JLASE i Catechin content; Cpg: FRIEEFILEE & i Epigallocatechin content; C. :
BB T ILASE & & Callocatechin content; Cp: FJLFE T Epicatechin content; Cg,: WE TR & Gallic acid content; Ceyp: WIHERS & &
Caffeine content; Cyp: P A]H& 7% & Theobromine content; Coppy : 23 B8 75 5 Theophylline content. * ; P<0.05; #3# ; P<0.01.

EWIhEEER S I ER S 517

X} 30 93 ASH A HAS T BB B o315 m b A T 3 Ay
IYHE, EER L 3, S50 OR ET 4 A RS B ERE
HRT 1, 2H5THR K 70.870% , FEA HEfg [z {1k
30 By 2SR RN BUNBEM G A5 8. %1 Flan
TIHRE N 34.844% , Hp W& FILA R W B FIRE
(GCG) I Al Bg AShhof , REETFILAREE TR
B (EGCG) MIMEGRAIZK 12 9 5 o RRAE 1) £ A9 26 XoF
HR R, HAE 0.5 DL B 28 2 F s i STk R A
18.774% , Horp | RILZR R BB FIRES (ECG) JiF A
HR FILKZE (EC) A WrFIKIZ ) R AiE )
B RHE R, T 0.5 DL E 58 3 TRy Tk
8 9.563% , H R ET IR (EGC) & = FHIE

2.3

] B L XA A, 0.921 558 4 E A BTk FE N
7.689% ,Horfr KR ILAR (C) KB TILAER
(GC) FHBIPEG 5 B R 7] 1 48 SRR, ¥ 7E 0.5
5 s

G55 ARG 70 A AL 22 1 0 i 48 RO e X
FMEFRAR (K= I W T ek RV T B/ NS AT 3R
W) 58 1 ERSrH EGCG GCG MIHES | 7] 7T fig Al
SR 1) 2 A7 TR R 3 B AR OG, Horp
EGCG & & 1Y Shannon—Wiener 88 K , % EGCG &
HIENIIRER 756 2 M hiir @ AR S E 5 %
Z W ECG M EC 5 i B 25 5 25 SORC, Horp
ZKZ & 1 Y Shannon—Wiener 38805 K, B B A
FERMARZ W A E N IRe N 555 3 F ik
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Table 3 Result of principal component analysis on content of each functional component of 30 tea tree [ Camellia sinensis ( Linn.) O. Ktze.)

materials')

FRSr FFiE[a] i Eigenvector

Principal E R/ %

component  Cpax Copy Cwe  Crocc Cree Coco Ce Cecc Cec Cec Cea Cear Cogp Crpy
1 -0.016 0.433 0.558 0.695 0.297 0.816 -0.099 -0.018 0.130 0.012 0.421 0.562 0.815 0.812 4.878 34.844
2 -0.787 0.663 0.530 0.443 0.809 -0.110 0.029 0.155 0.161 0.757 -0.486 -0.007 0.102 0.201 2.628 53.618
3 -0.011 0.284 0.081 0.147 -0.134 0.391 0.345 0.921 0.012 0.314 -0.404 0.225 -0.239 -0.170 1.339 63.181
4 0.143 0.251 0.203 0.157 0.154 -0.184 0.730 0.178 0.624 0.301 -0.072 0.519 0.241 -0.032 1.076 70.870

D Cpan: WBSEIERR 1 Free amino acids content; Crp, : 2R B f 1 Tea polyphenols content; Cyy : K3 HI )& Water extracts content; Cpegg :

KW T IR R LR FRRMG & &= Epigallocatechin gallate content; Cp

. LR E WA TGS & i Epicatechin gallate content; Ceoee: WETIL

REEETIREE & & Gallocatechin gallate content; C : JLEAZ & Catechin content; Cpge: FHHRETILERZRESE Epigallocatechin content; C. :
AT LA ZE S5 Gallocatechin content; Cp: FHILSESH Epicatechin content; Cg, : S T8 & Gallic acid content; Ceyp: TP B,
Caffeine content; Cqyp: 7] 7] B, 75 & Theobromine content; Copa: 7% I Theophylline content. E: PE(H Eigenvalue; R; 2 i o1 kR

Cumulative contribution rate.

EGC &l AYIRe A+ 5 4 st 6C Fit 5 C
i B 1t T G 35 A DG M, G b o M B B Y
Shannon—Wiener 883 K, ¥ GC FIMMESL & =AE A
e 7, ik, % EGCG . I B & IR . K £ .
EGC GC FIMIMERL % & 6 48 F51E A P 254 i BT
IIRE AR bR .
2.4 FWHBHBEST

BT iR 6 AMRRIEFEVRXAT 30 M A 4 A7
RTINS B R PE D REPE o & i i AT
Hoe, A5 5R (B 1 FgR 4) SR AERR IR 913.5 40,30
AWM 42, TR HERAE LS H
FEPE BB KA AR AL 1S A PR 6
MR ZEM B REE T ILR R (ECC) IS T
JLZRZE (GC) T E I EER K, #EETILAEE
BFIREE (EGCC) & iy I E MR K, W KT 1T
FKAMIVIE, T RUHE REAE 151 AR %2k
MR 2 Z By \EGCG FmMER 7 it i V- Y E K,
GC Fi i FHEWE R, W R T MMV, 1
FKAFE A2 LR amAE2 S BN
TS CemAE3IES el aEA 4
SR AR (RN - O V=S A = S
RS Ccm B CEBE CFE R
B Mg ARl O\l R AEERR AL 2 450 22
PERL, IZ AR Ui B 2 SR & = IR R IV
FAVALEE  BEE 1 AR IZ AR 2 2 SR A
EGC & & 1 FEEE /NI, A 4 A& & 17°F
BEY N
2.5 FERFREEIEN

B 14 A ThREHE R S X 32 A4 AR AIE i)

B LA 7 =5 A3 A (R A 3 A S O MR A M 4% 140 A
R BT AR RE(FRS) R, 4 AT
NS EEH SR 1 2 B34

HEAR A2 1°5-Guifuxing 1
M4t Baimudan
#F-Foshou
7K AiliShuixian I
17 Jinfuxing 1 ;
FHEDangui '
KA A 15 Tianfuxing 1
#72£Qilan
JUEHJiulongpao

£ R A2'5 Jinfuxing 2

W Tieguanyin
44t Flinmudan 1

Gt

4R35 Jinfuxing 3
4 Jinguanyin
£ AR 45 Jinfuxing 4 :|—
K4 #1Dahongpao
i 7 Yuemingxiang :|—
¥ Huangguanyin
PAEERougui
Fii ARuixiang m
£+ Zimudan :I— 1
#; H Huangdan

WH I Huangmeigui
## 2% Chunlan
LI Zimeigui

15 Meizhan

7 1liBenshan
J\iliBaxian :r
AR 25 Guifuxing 2 —— W
EMftMaoxie L 1 I | l L J

0 5 10 15 20 25
FRICHIES  Euclidean distance

E1 30 BEMFRAREE
Fig. 1 Cluster diagram of 30 tea tree [ Camellia sinensis (Linn.) O.
Ktze.) materials
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Table 4 Comparison on contents of representative functional components of tea tree [ Camellia sinensis (Linn.) O. Ktze.) materials from
different categories

P R B R IME/ (mg - g7')? Average of each component content®

Category  Material FAA TP1 EGCG EGC GC CAF

1 3,7,14,17,20,22 33.60 213.58 119.27 34.73 2.72 41.13

I 4 30.02 249.79 132.25 23.92 2.62 43.20

1,2,5,6,8,9,10,11,13,15,16,18,19,21,23 24, 38.05 174.19 100.58 24.81 2.3 41.27
25,26,27,28,29,30

v 12 32.91 153.66 81.92 29.74 2.08 34.91

D1, ‘Mg’ ¢ Meizhan’ ;2 ‘AR ‘Rougui’ ; 3; KAl ¢ Shuixian’ 5 4; ‘ KfEE 15 ‘ Tianfuxing 1’ ; 5 PN ‘ Yuemingxiang’ ; 6 iU
=5’ ‘ Huangguanyin’ ; 7. ‘T ¢ Foshou’ ; 8 CEL ‘Qilan’ ; 9. ‘AR 3 S ¢ Jinfuxing 37 ; 10. ‘711’ ¢ Benshan’ 1 ‘EfEA 4SS
¢ Jinfuxing 4 ; 12; ‘ B’  Maoxie’ ; 13; ‘ IR’ ‘ Huangmeigui” ; 14; ‘EEFRA 15 “ Guifuxing 17 ; 15; ‘Hi#  ‘ Ruixiang’ ; 16, ‘ &’
¢ Jinguanyin’ 5 17. ° FRAE ¢ Dangui’ ; 18 CERIE ‘ Tieguanyin’ ; 19 * L ‘ Zimeigui’ ; 20; SR 15 ¢ Jinfuxing 1’ 21 R 2
5 “Guifuxing 2° 5 22: ‘ H4ES} ¢ Baimudan’ 5 23 ¢ /\fll]” ‘ Baxian’ ; 24. ‘ JLIEHI ¢ Jiulongpao’ ; 25: ¢ KEZI#I’ ¢ Dahongpao’ ; 26 ‘ L4}’
‘Zimudan’ ; 27; ‘SEE25 ¢ Jinfuxing 2 ; 28, ° 4P ¢ Jinmudan” 5 29, CBEH ¢ Huangdan’ ; 30, * #2%° “Chunlan’ .

DFAA; WEEILRR Free amino acids; TP1: 2528} Tea polyphenols; EGCG: F & T ILZKE & T RER Epigallocatechin gallate; EGC; REETF
JLZE Z Epigallocatechin; GC: & F LA ZE Gallocatechin; CAF; WIMHERS & & Caffeine content.

RS5 30 HEMMREEERSSENSS RY

Table 5 Score coefficient of content of each functional component of 30 tea tree [ Camellia sinensis (Linn.) O. Ktze.) materials

F g g’)&ﬁ/ﬁ\ﬁﬂl‘ﬁ%ﬁ%ﬁl) Score coefficient of content of each compnnentl)
Principal
component FAA TP1 WE EGCG ECG GCG C EGC GC EC GA CAF TB TP2
1 -0.007  0.178 0.229 0.285 0.122 0.335 -0.039 -0.007 0.053 0.005 0.173 0.230 0.334 0.333
2 -0.599 0.505 0.403 0.337 0.616 -0.084 0.022 0.118 0.123 0.576  -0.370 -0.005 0.078 0.153
3 -0.016 0.424 0.121 0.220 -0.202 0.584 0.515 1.376  0.018 0.469 -0.603 0.336 -0.357 -0.254
4 0.226  0.467 0.377 0.292 0.286 -0.344 1.357 0.331 1.160 0.559 -0.134 0.965 0.448 -0.059

DFAA . 7% % 3B Free amino acids; TP1; 2§ W} Tea polyphenols; WE; 7K 2t ¥ Water extracts; EGCG: R T ILE X EE T Mg
Epigallocatechin gallate; ECG: % JLZX E % & T Mg Epicatechin gallate; GCG: W& T ILA KK E T MM Gallocatechin gallate; C. JLZKZH
Catechin EGC; & & T JLFEK Epigallocatechiny GC: ¥ T JLZEE Gallocatechin; EC: 3 JLEEK Epicatechin; GA: & FM Gallic acid;
CAF; WIHEDH Caffeine; TB: 1] AJ§if Theobromine; TP2 251 Theophylline.

BT ALY 5Ny, = —0.007x, +0.178x,+0.229x, +  FIEE 4 ERIM I,

0.285x,+0.122x +0.335x, —0.039x, —0.007x, +0.053x, +
0.005x,,+0. 173x,, +0.230x,, +0.334x ; +0.333x,,, y, =
~0.599x, + 0. 505x, + 0. 403x, + 0. 337x, + 0. 616x, —
0.084x, + 0. 022x, + 0. 118x, + 0. 123x, + 0. 576x,, —
0.370x,,-0.005x,+0.078x , +0.153x,, , v, = —0.016x, +
0.4242x,+0.121x, +0.220x, —0.202x +0.584x, + 0.515x, +
1.376x, + 0.018x, + 0. 469x,, — 0. 603x,, + 0. 336x,, —
0.357x,,—0.254x,, , v, = 0.226x, +0.467x, +0.377x, +
0.292x,+ 0.286x,—0.344x, +1.357x,+0.331x, +1.160x, +
0.559x,,-0.134x,,+0.965x ,+0.448x,,+0.059x , ; . 7 |
6, B xS RS R AR 2 KR I R
BETFILEREE TR (EGCG) \ RILAREE TR
fif(ECG) B TFILARE R FRAM (GCG) JLKER
(C) EBEETILEZ(EGC) TETILEZE(GC) .,
FILFRR(EC) EETFRR(GA) WMHES , w] nl ff A1 5%
B 2 AR AR Ry, 2 v, 0B 5 1 55 2 56 3

BT F 1 BT sk R I — 2 T AR
BHALEATEM R, I FIF R LR 5150 (y) , BiAL Ny
y=(34.844y,+18.774y,+9.563y, +7.689y, ) /70.870,
HRE AL RIXT 30 13 A5 MORHEA T 25 5 1A, S5 2R 00
F6, HRERN LA, SRR RS A
DIRe ity ARG A BHEE G150 7K 30 10 A5H b1
BT R 4 ANER, RN G5 KT 3.50, WEi G
TIRe M I 0 ) 25 B P T B 0, AL 46 RAm AL 1 %50
CERAE S KA 3 I EERE RIN LRSS
F1.40~3.50 , HEEA DIRe MR W 25 B A B9 R, A2
FAgtrE CRERRA 1S T R PR 4 At
Bl =LA -1.30 ~ 1.40, N LS ThREYE—
RSB BT, 4E  REE CBRAE 45 KR
M CPLER AT et e A 2
B CEME CAemAE3 S B Ml

CHEOR LR A AR 16
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Table 6 Comprehensive evaluation on 30 tea tree [ Camellia sinensis
(Linn.) O. Ktze.) materials')

2 & ERAI

R Score of each principal component : HeF

Material® Y Order

ug bg) Y3 Y4

4 4.43 7.53 0.19 4.58 4.70 1
20 2.65 3.25 4.68 10.04 3.88 2
3 1.57 5.82 5.28 6.54 3.74 3
22 -3.56 -1.58 15.28  31.31 3.29 4
14 2.54 1.13 0.90 5.47 2.26 5
7 1.55 1.45 3.13 0.97 1.67 6
17 -0.10 3.57 2.31 2.04 1.43 7
2 1.27 1.45 2.09 0.92 1.39 8
11 2.02 0.85 =230 2.76 1.21 9
25 0.70 0.97 3.66 -1.07 0.98 10
5 0.08 1.46 0.04 1.32 0.58 11
16 -0.43 0.83 0.46 3.46 0.45 12
28 -0.51 0.61 251  -0.19 0.23 13
27 -0.14 0.37 0.31 0.50 0.12 14
6 259 -1.74 -632 -0.62 -0.11 15
9 -0.18 -0.30 -0.48 -0.29 -0.27 16
18 -1.65 -0.06 1.25  -0.05 -0.66 17
23 -097 -0.15 -1.80 -0.10 -0.77 18
13 -0.61 -220 -1.51 0.11 -1.07 19
24 -0.24 -2.07 -1.41 -238 -1.11 20
8 -2.12  -1.09 2.03 -1.10 -1.18 21
15 -0.88 036 -193 -592 -1.24 22
30 077 -334 -397 -2.07 -1.27 23
19 -0.55 =274 -2.97 032 -1.36 24
1 -1.11  -1.90 -0.31 -3.81 -1.51 25
26 -0.17 -422 -136 -3.33 -1.75 26
21 -2.13  -3.06 049 -1.59 -1.97 27
29 -1.10 -0.89 -527 -486 -2.01 28
10 -2.31 -1.94 -234 -241 -2.23 29
12 -291 -2.61 -0.05 -6.09 -2.79 30

Dy ya ¥y yas SFRINEE 1 55 2 56 3 FISE 4 85N 1945 53 Scores of
the first, second, third, and fourth principal components,
respectively; y: £ 1543 Comprehensive score.

D1, “Hg i C Meizhan’; 2. A ‘ Rougui ” 5 3. ‘7K AlI’
‘Shuixian’ ; 4: ‘K2 1 5 ‘Tianfuxing 1’ ; 5; ‘P& &K’
¢ Yuemingxiang’ ; 6: ‘ ¥ Wi ¥ ¢ Huangguanyin’; 7. ‘i F°
‘Foshou’ ; 8: A Qilan’; 9, ¢ SHRAE 35’ ¢ Jinfuxing 37 ;
10; ‘7R ‘Benshan’ ; 11 ‘&fiE 4 5 ‘ Jinfuxing 4’ ; 12; ‘&
g “Maoxie” ; 13 ‘WHIR ‘ Huangmeigui’ ; 14. ‘HEME 15
‘Guifuxing 1°; 15; “ Hi & ¢ Ruixiang’; 16: ‘& W &’
¢ Jinguanyin’ 5 17 ‘ F}&E’ ‘ Dangui’ ; 18; ‘#RWL¥ ¢ Tieguanyin’ ;
19, 2L ¢ Zimeigui® ; 20, ° SRAE 15 ¢ Jinfuxing 17 ; 21
AL 2 57 ¢ Guifuxing 27 5 22 ¢ HA4EFE < Baimudan” 5 23 ¢\
filI” ¢ Baxian’; 24. ¢ JLJE#3>  Jiulongpao’; 25. ¢ K4 #1°
‘ Dahongpao’ ; 26: * 24 P} ¢ Zimudan’ ;27 ‘EEAE 25
‘ Jinfuxing 27 ; 28. ¢ 4 4t S+ ¢ Jinmudan 7 29 ¢ #EOH
‘Huangdan’ ; 30: ‘%2’ ‘ Chunlan’.

’

Ak MR ZR G150/ NT -1.30, A 255 I REPE 4K
ZEMZR R R BT R, A4 BB S S
PECEARE 2 ST CEEY ORI M BT b

B, ZE SRR R 4 DR L
LRGP 4R BOLE 0.05 K 22 57 W3, B 20 1)
FREREH,

LEE BB LR AR 2 5 T RRE
o AidE 126, Hrp SRR 15 MEZRE18 0 e
(3.88); M 2K KGR 1 5 LRG58 (4.70)
LREHER AR 8 25 29 MR RIS Th A e T2,
R ZR Ao i (1.39) 5 VR B 45
BRI (-2.79)  BARINF LR 1370 R 2%
WUCH e T2 M3 IV, TT3EM T Wb 8
LR DIREPERAS

3 Mgk

Tl S0 IR ) 18 1 2RISR T R A LR, | a8 1L 2o
PR U B T 9% U s AL R ) I X AP R
5 Fi 8 B A T 177, Shannon — Wiener 48 %1
(H") VPN Yt G ZHEME I B A8 bR 2 —  H'(H
KT 1 TR IR 5 A8 5 R 40T S AR S
JFEFIRRE M, bR ) A8 S 3R e R A 22 R 1 1 4
AGAREY S ARWEE T, 30 R ASRA R 14 A REdE
AT SR H K 1.68~2.20 , FH4E }1.90, 5 T8k
EE ST 1 - @1\ Rl 11103 | R o B = <O S o =
HAE B AR 5 5 45 oy & AR 5 RBUN 4.98% ~
79.96% , F-H41H H 28.23% , 1 T3 PRI 58 M 00 Fn
=R RE AR TR 2R L AR R 1
HEASA L DI RE M B 53 ) 352 % 22 1 1k AR S 2 A
BONFEE MG )z, R E R RO Re
B IR AW 1, BBAh, 30 1 KA AR AT 29
D MR K IR W /K TF45.00% , 15 B K EB 4 2%
MWW SIS, BA RI026 R Y L, n]
ST PR B PR AR T R A AR (AR R,
EJER o M DA B, RS R R AE 3 D e A
B IS 2R R E AR T RECNWEN, e anokiR
WY SRR H AR K (2.01) 8 H A2 5 25 /)
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