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Abstract: This study analyzed the quality chemical composition characteristics and genetic diversity of
Camellia yungkiangensis, a special tea germplasm resource in Guizhou, in order to provide scientific basis for
its development and utilization and the cultivation of new special tea varieties. 121 Camellia yungkiangensis
germplasms collected from Moon Mountain, Qiandongnan Prefecture, Guizhou Province, China, were

subjected to analyze 21 main quality chemical components, such as water extracts, tea polyphenols, free amino
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acids. Their quality characteristics and genetic diversity were evaluated by genetic diversity analysis, principal
component analysis, cluster analysis, correlation analysis, and the elite resources were identified. The variation
coefficient of 21 quality chemical components in 121 resources was 5.70-119.69, with an average of 32.84%,
and the genetic diversity index was 1.47-2.08, with an average of 1.95. Based on the correlation analysis results
of 21 quality chemical component indexes, there were 42 pairs of traits with extremely significant positive
correlation, 14 pairs with significant positive correlation, 10 pairs with extremely significant negative
correlation, and 10 pairs with significant negative correlation. The principal component analysis showed that the
characteristic values of the first seven principal components were over 1, with the cumulative contribution rate of
76.84%. The comprehensive score of the quality chemical components of each individual plant resource on each
principal component was obtained by the factor score coefficient matrix, and 12 individual plant resources with
high comprehensive score of the quality chemical components were selected. Cluster analysis showed that 121
Camellia yungkiangensis germplasm resources could be divided into 6 groups at the Euclidean distance of 18.0.
The 121 Camellia yungkiangensis germplasm resources were identified with high tea polyphenols ( >20.0%) ,
low caffeine (<1.5%) and high theobromine (>2.5%) , of which 72 were high tea polyphenols (>20.0%) and
high water extracts ( >45%). These Camellia yungkiangensis germplasm resources, which showed high tea
polyphenols, low caffeine and high theobromine, represent rich genetic diversity and have the potential to
cultivate new varieties of specific tea plants.

Key words: Camellia yungkiangensis ; germplasm resources ; biochemical composition; genetic diversity
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Table 1 HPLC elution gradient

PREGESE (min)  0.5% 2R (%) 42Nt (%) A (%)

Retention time  0.5% acetic acid Pure acetonitrile Pure methanol

0 85.00 5.00 10.00
5.00 80.00 6.50 13.50
10.00 85.00 5.00 10.00
20.00 70.00 10.00 20.00
25.00 70.00 10.00 20.00
30.00 72.00 8.00 20.00
32.00 72.00 8.00 20.00
35.00 85.00 5.00 10.00
36.00 85.00 5.00 10.00
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Table 2 Descriptive statistics and genetic diversity index of chemical components of 121 Camellia yungkiangensis

germplasm resources

SRR R

T HARN T e/ ME HKAE e bRifE2 .
No. Biochemical components Min. Max. Mean SD (%) Shannon-Wiener
crv Index

1 KL (%) TP 22.87 39.71 28.44 2.63 9.24 2.04
2 KW (%) WE 38.92 52.88 45.76 2.61 5.70 2.06
3 TR R (%) AA 1.33 3.36 2.08 0.40 19.21 2.02
4 WERR (pug/g) CAF 32.14 270.45 12280  53.67 43.53 1.99
5 JLEHR S (%) TC 6.44 13.07 9.88 1.15 11.63 2.03
6 FILER (%) EC 0.08 0.65 0.25 0.10 41.02 1.94
7 RERETILEE (%) EGC 0.01 1.97 0.23 0.26 111.36 1.56
8 FILHEREEFMRNE (%) ECG 0.74 2.29 1.51 0.31 20.58 2.07
9 REETILERKE TR (%) EGCG 0.02 0.57 0.23 0.11 45.68 2.06
10 ILHEE (%) C 2.98 6.70 5.05 0.55 10.89 1.99
11 WEFILFZREFIRN (%) GCG 0.02 0.062 0.04 0.01 24.24 2.03
12 JLERZEREFIRN (%) CG 0.02 0.18 0.04 0.02 46.77 1.47
13 WETR(%) GA 0.04 0.23 0.11 0.04 38.70 1.94
14 BETFILAEE (%) GC 1.12 5.17 2.53 0.79 31.30 2.02
15 A AlEE (%) TB 2.82 4.85 4.10 0.35 8.53 2.01
16 A PERE (%) SS 1.62 5.26 3.24 0.60 18.58 2.04
17 Wil (%) FLA 0.41 2.98 1.41 0.47 32.89 2.04
18 e R LA (%) ETC 1.05 2.55 1.74 0.32 18.48 2.08
19 AERRAYLASE (%) NETC 3.43 7.38 5.53 0.60 10.75 1.99
20 JLZER M BTHE (%) CQI 1.13 171.56 23.35 27.95 119.69 1.56
21 i %t RPAA 8.55 23.32 14.14 2.95 20.86 2.05

WE: Water leachates; AA: Amino acids; TP: Tea polyphenols; SS: Soluble sugars; FLA: Flavonoids; GA: Gallic acid; GC: Gallocatechin; TB:
Theobromine ; EGC: Epigallocatechin; C: Catechin; CAF: Caffeine; EGCG: Epigallocatechin gallate; EC: Epicatechin; GCG: Gallocatechin gallate;
ECG: Epicatechin gallate; CG: Catechin gallate; ETC: Ester type catechin; NETC: Non-ester type catechin; TC: Total catechins; CQI: Catechin
quality index ; RPAA : Ratio of polyphenol to amino acid; The same as below



5 SEIREE AT 2R (Camellia yungkiangensis)F B0 IR 25 28 5 SR (R 144 240 i 1371
A WE 027 |026] 0.17 [ 008|000 | 015 |oz0 fo2a] 005 f-one ] 0.0 | o0 [ oo fois] 00z oo oze |02z oos Poss]
i B A AA A ** 001 | 020 [-00s | 013 | o6 | 023 | oos |02 | 003 ]| oos [oaafoas| oz |oas | oas [oaz] oos
H LB TP *#* ola | ooo | oo |oos fozz ) oos | o | oos | oo o7 foaz)o3s ] oo o8] ois | 02s
] i sS4 * 0.7 | -0.06 | -0.08 =023 | -0.13 | 0.03 | 003 [-0ua6 ] 0,15 | 018 | -0.06 | -0.04 | 001 | 0.00 | 009 | 0.02 |-n2s
ﬁnlﬁl% FLA‘ 010 § 009 §-007 8 001 001 | 004 | 002 P26 -0.06 § <0121 0.06 § =001 § 0.01 | 004 F0A8 | 0.06 0-
JEE Tl GA S 030 | 019 |-0az2] oos 0.07 — 00z | 034 | 031 | 004 0.04 | -0.08 .
LA E GCH 037 | 025 |04 ] 0.2 020 o006 | 0.20 | 0.35 | 006 oo |-00s | —0.5
Al TB4 * * s L bl 022 | 017 | 020 | 0.6 | 0.06 | -0.20 POSEY 0.23 PSSY 0.22 P2 0.02 | -0.11
3 i - —1 -0.88
T T ILAEE EGC ** Ll | P 048] -0.10 ] 004 |08 ] -0.04 | 0.0 |06 | 003 | 0.23 | 0.32 002
JLA%E CH * 0.3 |04 | 032 | 027 | 026 | 002 | 020 043 | 022 | 0ie
el CAF * * 0.3 | -0.06 |00 | 007 foas | oan | oo7 | oas | oaa | oo
PN LA R R EGCGH .07 |-019 | -0.06 | 027 | 027 | 008 007 | -002
#JLF#E ECH * ** i = 043 | 025 |-00s | 022 foe ] oas oz | s
W LA N TR GCGH & * ok L L EITER RISTY INTH MRTH EOREY EOYILY X
T EN & RN ECGH #* ** #* *% 013 032 | oar ] 015 | oo
JLAEFE R ERAE CGH ] 4 | * *x 022 |-0.05| 025 | 025 |0
ERFY LA E ETCH * L +#+ | ++ IS # x| = * 0.28 o0 | oos
{ERET L2 % NETC * B E HEEEE PR
JLEEE N TC ] #+ s d | ok | £k e L 000 | 0.06
JLZEF o BiHEH CQI * ok x 0.06
W4t RPAA *
T T T T T T T T T T T T
& & L
# ok @rw %@ & S {\q&‘\?
\\; N N \\) /\ X \\\ Q\\ )ﬁm &
x CSLE R @ L
a2 % “» St %\\ \\, % v
R e
£ ,\\’ \\’ ) -O.
X K < O
N g (‘_,.0
.:{i} U
NG %
o ©

*TE0.05 BB ) RP FARDCHE R 5 ** 70 0.01 (XU ) K1 AR 3%

*. The correlation is significant at the 0.05 level (double tailed) ; **: Significant correlation at 0.01 level (double tailed)
El1 AFIZEXERE

Fig.1 Correlation heat map of Camellia yungkiangensis

ILRR MR S R BB TR R AR EM LR
B, 539 -0.88 . -0.51. /K= H 43 51l 5wl nf
i IHER R LAS R AEBRRLAR R U B ek
MRERILFR, WETILERGRILER, AT Al
IR SR T LA R B TR | AT, R
BTILER SRR, REE TR U E TR
HRETILRRBE TIREIL 10 % PEAR 2 225 1
FASE o A PR ) 0 2 5 A . A R N ] —
AL DR R P 4 il A MR E AR R B AR DG SG &R I
L, AR T2l B DAL 94 2 A 35 B S 2 A G A AR
Tgf?’fi"fﬁ%ﬁ)%’??l‘ﬁﬂﬂ@ﬁé%ﬁ%lﬁi,Tfﬂfﬁun

e B AL o RAFZE I N 5 | DL
2.3 *’é;Iﬁ%WJﬁﬁ:ﬁE:«un)ﬁﬂ%ﬁkﬁﬁ‘]iﬁiﬁ

S
ER TR R Y AR FE U RARAE
BBIHTER T e MR AL I LA SR B AR i £

USRS AR A R R A AR A 2tk 4
B, i ) bl D e AR e LA S e
AE o X 2104 dh Ak 22 LA 8 An A T 32 4y 43 B
(%!%3) Fie FURFAEAE R F 1 H BTk H K T 5% 19 ) )
PECHT 74> F ALy, H B TTIR 5 76.84% 41
TR R R AME R .

e e i 1) DRl 280 A R B Sl 7R T A% DR R AR e
2 F A3 2 18] B AE S (T 2) |, 248 X B A 156 B
KRBEY] . R R TER — F s T i ies:
Ji R DR 28y A 48 5B T 0.5, P2 i i A8 1
TZEMIH .

ME 2B AT AR H 551 E b EaE 1R %
BTFILRR BRETILFREE TR ILEER
S 4 BT LR HE R T 0.5, HIS S IEA
Ko ULRHER 1 R SILER S EERIMEG. 5
2FER S RILEREEFIREE BRI R A8




1372 Mo om w2 i 24 %
Z Wy rIals, YR IEM S, BB 2 S 5

AW VIMCHIIN T 2653 FRr &AL
FR JLERR, KR IEME, ULAIEE 3 T 5k
FRA LSRR B I G 4 TS HA L.
Ui 8 SRR TR FErh B 2 Ll 52 UM DG 4 F 10

AR SRRV . 55 B LR A
BR B R R TILRR, P RERETILRRE
AR, 556 FMr & RILAER HERL , b2
JLZRR BT 287 F R 6035 rTvE TR |
2, HIRIEAME

R3 BHEMBRE
Table 3 Total variance explained
FHIERR TR J g IR 1A
Initial eigenvalues Rotation sums of squared loadings
e — S———
No. i Tk () PO Tk () IR
Eigenvalue Contribution rate Acc.uml?lated Eigenvalue Contribution rate Acc.uml.llated
contribution rate contribution rate

1 4.68 22.28 22.28 3.72 17.70 17.70

2 3.32 15.83 38.11 2.81 13.37 31.07

3 2.20 10.50 48.61 2.51 11.96 43.03

4 1.78 8.47 57.07 2.28 10.85 53.88

5 1.73 8.25 65.32 1.87 8.92 62.80

6 1.38 6.56 71.88 1.68 8.02 70.82

7 1.04 4.96 76.84 1.27 6.02 76.84

8 0.88 4.17 81.01

9 0.80 3.82 84.84

10 0.70 3.33 88.16

11 0.62 2.97 91.13

12 0.52 2.47 93.60

13 0.48 2.29 95.89

14 0.44 2.09 97.98

15 0.30 1.43 99.41

16 0.07 0.35 99.76

17 0.04 0.17 99.92

18 0.02 0.08 100

19 7.56x107 3.60x1073 100

20 3.38x107" 1.61x107" 100

21 1.02x107 4.84x107" 100
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Factor score coefficient
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-1.5L
[iafis Wl
Component Component

AN TR T3 FH, B IR 5 R T 3800 R A PCL ~ PCT RIS 1 ~ 7 0035 M7 5 121 [l 2 )55
A represents the factor component score coefficient, B represents the factor load coefficient after rotation;
PC1-PC7 are the first to seventh principal components, respectively; Component numbers 1-21 are the same as Table 2
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Fig.2 Matrix diagram of factor component score and rotational load
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Attached Table 1 Biochemical components of 12 resources

v g o o | REETIL
g TS ks e wem wwis s wer S0 s SERIL e PR sasey
No. (%)WE  B2(%)AA  (%)TP (%)SS  (%)FLA B2(%)GA & ™ (%) TB 7. (%) C R (%)
number GC EGC CAF
EGCG
1 RJO14 45217 2.658 25.822 4.044 1437 0.196 4.107 4716 0.094 4906  194.23 0.407
2 RJ017 43.448 1.867 31.626 3.179 1.526  0.192 4.070 4.472 0.602 5598  162.70 0.375
3 RJ028 45.815 2.192 29.873 3.458 1.537  0.206 4511 4.008 0.309 4985  102.70 0.467
4 RJ030 43.833 1.971 29.886 2.905 1.926  0.175 3.392 4417 0.571 4899 9451 0.322
5 RJ049 45.912 1.465 26.248 3.076 1.985  0.222 3.535 4.050 0.261 6330  125.23 0.415
6 RJ057 41.466 1.793 33.429 2.317 1.710  0.147 3.313 4.449 0.045 5437 27045 0.339
7 RJ059 46.450 1.715 30.473 3.087 1.756  0.147 3.255 3.836 0.019 5255  228.22 0.361
8 RJ069 43.556 3.355 31.187 3.815 1368  0.162 3.894 4.853 0.229 4514 119.93 0.340
9 RJ070 52.457 2.577 33.122 2.444 0.856  0.207 5.166 4752 0.128 4641  113.43 0.565
10 RJ0S2 42.233 1.601 28.514 3.083 2240  0.206 4.051 3.987 0.069 5129 78.92 0.407
11 RJ092 44344 1.940  28.360 2.600 1.150  0.181 3.765 3.820 0.014 5128  71.07 0.477
12 RJ095 44.763 1.742 31.035 2.944 0817  0.127 3.060 4.817 0.013 6.154  179.21 0.286




L BETIL FILER LER T N
JAE pawt warm wer ML g URR OLEE g
YO TR e (%) FFR RE (%)NET =% WRAE  ppAA

EC (%)ETC (%)TC  %iCQI

(%) ECG (%) C

0.226 0.033 1.895 0.129 2302 5226 11.797 24.468 9.713
0.246 0.029 1.862 0.056 2237 6446 12.838 3.714  16.940
0.185 0.027 1.570 0.058  2.038 5479 12.113 6.602 13.627
0.267 0.034 2.034 0.064 2355 5737 11.582 4.126 15.159
0.593 0.041 1.826 0.071 2241  7.184 13.071 8580 17.917
0.243 0.027 1.592 0.048 1932 5725 11.045 42465 18.648
0.207 0.023 1.242 0.039  1.603 5480 10401 85511 17.767
0.222 0.025 2.178 0.041 2518 4966 11.445 11.003 9.296
0.150 0.043 1.982 0.051  2.547 4919 12727 19.959 12.852
0.205 0.024 1.400 0.041 1806 5403 11.326 26256 17.815
0.289 0.026 1.491 0.052 1968 5432 11.244 135865 14.618
0.277 0.042 1.951 0.046 2237 6443 11.829 171.556 17.817
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