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Abstract: Eight germplasm resources of Camellia sect. Chrysantha from Daweishan Mountain of Yunnan province were
studied to provide scientific basis and research materials for the exploitation and utilization of Camellia plants. In this
study, the leaf length and width of 13 cultivars of Camellia sect. Chrysantha were evaluated by direct observation of leaf
phenotype, using five known germplasm resources as the control and mature leaves as the test materials, the content of
six mineral elements (Cu, Zn, Fe, Mn, Ca, Mg) was determined by the wet ashing method, the contents of four func-
tional components (tea polyphenols, total polysaccharides, total saponins and total flavonoids) were determined by the
UV photometer method, the relationship between them and germplasm resources of Camellia sect. Chrysantha was
analyzed by the cluster analysis. The results showed that the leaf shape of 13 Camellia sect. Chrysantha could be di-
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vided into two types: elliptic and oblong, and there were great differences in leaf area, leaf color and leaf serration. The
highest and lowest content of Cu, Zn, Fe, Mn, Ca and Mg in leaves was 2.1, 1.9, 4.3, 6.6, 1.4 and 1.8 times, respectively.
The content of total saponins, tea polyphenols, polysaccharides and flavonoids was 10.9, 5.8, 5.0 and 2.0 times, respec-
tively. The correlation analysis showed that tea polyphenols had a significant negative correlation with leaf length/leaf
width, a significant positive correlation with leaf color and leaf quality, and a significant negative correlation with leaf
length/leaf width and zinc, there were significant positive correlations between leaf color and manganese, villi and
copper. The results of cluster analysis showed that the 13 germplasm resources could be divided into 5 groups when the
distance coefficient was 4.5, group I (including ‘Honghe 1’ Camellia sect. Chrysantha, JHC-2, JHC-3, JHC-4) and
Group IV (including ordinary Camellia sect. Chrysantha, JHC-8, Camellia pubipetala Wan et Huang) contained rela-
tively high contents of the constituents, JHC-2 and JHC-8 may have higher medicinal and health-care functions, but the
mineral element contents and contents were generally higher, so the later development and utilization value was higher.
The results of this study would be useful for further studies on the accumulation mechanism of important functional
components in Camellia sect. Chrysantha, it would also provide theoretical basis for breeding new varieties of Camellia
and further development and utilization of Camellia group plants in the future.

Keywords: Camellia sect. Chrysantha; germplasm resources; leaves; functional components; mineral elements; cluster

analysis
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Tab. 1 Leaf shape characteristics of thirteen germplasm resources of Camellia sect. Chrysantha
A B MR WA SR R e e e KE
Leaf Leaf Length/ Leaf ar- Leaf Moisture
Germplasm length/cm  width/cm width ea/cm? Leaf shape texture Leaf color Pubescent - Serrate Content/%
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Different lowercase letters indicate significant difference among different germplasm (P<0.05).
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Mineral element contents of thirteen germplasm resources of Camellia sect. Chrysantha
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Fig. 2 Functional component contents of thirteen germplasm resources of Camellia sect. Chrysantha
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Tab. 2 Correlation analysis of leaf phenotypic traits with mineral elements and functional components

i F KW Bk SR Js8ciy ]

Hem O ehmides sponins  venoids 0 Zn Fe Mmoo Ca Mg
IS 0.094 0.417 -0.386 —0.040  —0.324 0.085  0.408 —0.156 0.489 0.204
58 0.478 0.234 —0.354 -0.156  —0.112 0.499 0293  —0.345 0.387 0.051
i/t 58 -0.561" -0.092 0.188 0.117 -0.086  —0.655" —0.141 0.398  -0.250 0.042
i A 0.299 0.214 -0.260 -0.093  -0.301 0270  0.196  —0.309 0.437 0.076
P & -0.077 0.084 -0.256 0.076 0.461  —-0.247  0.036 0265 0207  —0.330
o 0.856" 0.072 -0.536 0343 —0.012 0.540  0.221  -0.328  -0.291 —0.389
e 0.835" -0.298 -0.123 —-0.136  —0.160 0.308 -0.230  —0.687" —0.490 -0.289
%HE 0.296 0.369 0.130 0.162 0.623"  0.441  0.102 0.089  —0.297  —0.256
it —0.426 0.498 -0.177 0319  -0.287 -0.164  0.058 0352 —0.043  —0.079

. FRARBFME (P<0.05) , TEARWMBEML (P<0.01) .

Note:  indicates significant correlation (P<0.05), " indicates extremely significant correlation (P<0.01).
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Fig. 3 Cluster analysis of thirteen germplasm resources
of Camellia sect. Chrysantha based on component
contents in leaves

225 IR B F Ko MR OGRS R AE
PR 5 i B RO B 4B 2R B R IR B B B
JRLAER , PROIR 38 1 A S VA 2 B e gt A% 2 AR
RIEZENE X Bk — PR = f K 2
HEENSAERTR, BEAERTWRNEE,
s Kl RIKE R W], A2 S O HoAy
W . P . RN | R o R e L A
WA A B Sk RERE AL | B AR A
B PR RE T . R T AR,
1113 45 AE 28 Pt v 5 4 A B 1 A0 A X S ) iE
MR . SRS ARZE . 2. B
SR B TR, BN RS YU
TEPEA G o N TA T AR ml E 5 ke e A Al

JERE A, L, R S RTCEE R R SR B A Ak
CL B A AE ) 0 B2 (5T N4 o T AAH G 5%
K, TESAZAMY HEMREILS (C. pubi-
petala) M AR 2l BRI S EE &, 7T
% Ca, Mn, Fe, Zn, Cu & gHEE NEFP, [FH
FE, FEARDVFSR T, BMA AR AN R BR ST
Ca. Mg SEEMNATCFEMELLT , HALS T
br¥fm TP ME, BcRBES:, WL EREeL
REAEEMFRFANE. AL EREGLER
S, KA JTHC-T IR L & B Re
AN 1.5 4%, THC-1, JHC-2, JHC-8 1Y Zhk
SEMERSAENN LR EEZR . BB ES
FHAbAAESS, THC-2, JHC-5 A B H R & %
T BIRAALS, THC-1 1 Fe S BT
B 1.4 %, JHC-2., JHC-3, JHC-4 9 Mn & &
FETERAEIL, JHC-2, JHC-8 iy Ca S H
EETERAAL, JTHC-1, JHC-8 I Mg & & i
FETEIRSIS . XEegs LRI Hr IR
Bl —%, Al b, JHC-2. JHC-8 ¥k & & Mk
R, WREA B &SN RFANE, el LUE
R J B T T AR AT L2 PR A T e Y
5%

A i FEL 0 A8 R 1 O 2B 2 AT A A MR A% B
Bl i) — A L oY A . AR, BN SR
T4 A6 25 AT B T R MR Ao BRARHLEE Y I 5
fifi 1k 2 AR s ARk, A R A R ARk 4
TR EGWARK R THC-1 125 10.9 75 KZWm&HE
W MR JHC-7 S AIA L THC-3 AH 2% 5.8 £
M WS R AR THC-8 SR A R = B 448



55114

SRELHEN RS 13 fy G AE AR BT IR A it iR 23 A

2319

ASAHZE 5.0 4% ; Mn & S = MR THC-2 SR AR HE
Bl THC-7 #H22 6.6 155 Fe it Rl JHC-1 5
WARAT KL THC-5 #H2% 4.3 £, BEE & B AR
PR BT bR, RN, B4l EA4l
IR I 20 45 224 2 10T 118 96 2 5030 o e 400 A o A e
AT, Bt R BRI T . ARG
FEATT A2 AL ST A) ) 52 2 A8 Ak S R P 7

4 Z5ig

ARBEGEXF 13 Ff A AL B0 R R Bt
TCE K IIREME R & AT E a5 R R
B, 13 Fh @ EASFI B E IR I A B e 2 e
PR 22 57 3 (P<0.05), ATARYESS 4%, Xt
FIT 5 5 R B R SR AT R X E R R R A . A
Je R AR I R M (T S AR A RN, A E
FE &R G AL S 0 IR, fe KRR R R 3 LT sk

S % 3Tk

[1] HEDY,LIXY,SAIX, WANGLL,LISY,XUY P. Ca-
mellia nitidissima C.W. Chi: a review of botany, chemistry,
and pharmacology[J]. Phytochemistry Reviews, 2018, 17(2):
327-349.

[2]  BiHRb, ZEBETE, RN, TR, 2RO, HokoP. TER

20y B 25 B DTS HE SR (7] T SE 807 22 4435,
2016, 22(3): 231-234.
HEDY,LIXY, WANGLL,ZHANG P, LIS Y, XU Y P.
Chemical constituents and pharmacological effects of Ca-
mellia nitidissma[J]. Chinese Journal of Experimental Tra-
ditional Medical Formulae, 2016, 22(3): 231-234. (in Chi-
nese)

(3] ARARLE, Z/NBH, SR, Ak, Bhaisl. SAEAR AR

M2 003 B A B P IS A3 A (7], B R, 2010,
35(10): 88-91.
LIN HJ, QIN X M, ZENG Q W, YANG J Z, ZHONG ] M.
Analysis on chemical and bioactive components in flower of
Camellia chrysantha (Hu) Tuyama[J]. Food Science and
Technology, 2010, 35(10): 88-91. (in Chinese)

[4] W2F, B2 SAEARIED]. P EZL, 2013, 22(4):

95-96.
CAO F, FAN L L. Research progress on Camellia nitidis-
sima[J]. China Pharmaceuticals, 2013, 22(4): 95-96. (in Chi-
nese)

[5]1 ZEA4. SAEASAL TG WY o B alife Kbt
TEHERREAFSE[D]. BT T AR R, 2012.
LI S R. Isolation and purification of camellia flavonoid and

preliminary study on its antioxidant activity[D]. Zhanjiang:

(6]

(7]

(8]

(9]

(10]

(1]

[12]

[13]

Guangdong Ocean University, 2012. (in Chinese):
DAIL,LIJL, LIANG X Q, LI L, FENG Y, LIU H Z, WEI
W E, NING S F, ZHANG L T. Flowers of Camellia nitidis-
sima cause growth inhibition, cell-cycledysregulation and
apoptosis in a human esophagealsquamous cell carcinoma
cell line[J]. Molecular Medicine Reports, 2016, 14(2):
1117-1122.

TRA, 2/, BE. SRR KR Y NS T aE s
BT[], ) PUR 24 (A AR ), 2004(4): 350-352.
NING E C, QIN X M, YANG H. Experimental study on
lipid-lowering function of aqueous extract of Camellia
sinensis L.[J]. Journal of Guangxi University (Natural Sci-
ence Edition), 2004(4): 350-352. (in Chinese)

SRR, A AL IR B KR N IR VE PSR [D]. KiE: K
BB R, 2015,

ZHANG P. Study on hypolipidemic effect of flower extract
of Camellia nitidissima L.[D]. Dalian: Dalian University of
Technology, 2015. (in Chinese)

HE, mxR, &M, £8), Whs. SE5RmREImn
BV K 2 M PERE I [0]. N E B [E 2h, 2013, 24(5):
1281-1282.

XIA X, HUANG J J, WANG Z P, WANG Q, PAN W G.
Study on hypoglycemic effect and acute toxicity of Camellia
sinensis[J]. Lishizhen Medicine and Materia Medica Re-
search, 2013, 24(5): 1281-1282. (in Chinese)

SRR, ALEML R ERYE: FHIEEE =DM
et B ipRAL, 1998.

ZHANG H D, REN S X. Flora of China: volume 49(3rd Edi-
tion)[M]. Beijing: Science Press, 1998. (in Chinese)

PRR, BEF, PR, BRI R, kA, Am
A, NEARH. 6 FhGAEASHAE Y AL TG LA 5T 5 1
M. BRI ST, 2020, 41(21): 33-37.
LIXM,LICN,LUIJS, HUANG Z W, CUI X Q, ZHANG
Z B,ZHOU J Y, BU Z Y. Analysis and evaluation of active
ingredient in flowers of 6 species of Camellia sect. Chrysan-
tha Chang[J].
41(21): 33-37. (in Chinese)

Zopth, BAEE, IMiRIT, i, BRIEH, IR, 4,
PR, MUl HAh LA A Y2 R o K 5 1k
BRI, 2019, 38(4): 961-966.

LIXL, WANGJ T, SUNZY, WANG J, YIN HF, FAN Z
Q, LIJ Y, JIANG C J, HUANG X N. Flavonoid components

and their relationship with flower colors in five species of

Food Research and Development, 2020,

Camellia section Chrysantha[J]. Chinese Journal of Ecology,
2019, 38(4): 961-966. (in Chinese)

Zop, B, IMRTT, B0, BHEAE, WIES, 2400,
=ML R SR A AW AR T BT ). T
FE#, 2019, 39(7): 917-924.



2320 O AE B F R 5 44 %

LIXL, WANGJT, SUNZY, WANG J, YIN HF, FAN Z (in Chinese)

Q, LI J Y. Flavonoid components in flowers from three spe- [21] #E2WE. S LA A MY B B & B i M b Ak

cies of section Chrysantha Chang in Camellia[J]. Guihaia, FX[D]. Ak TTHEIRTE R, 2010.

2019, 39(7): 917-924. (in Chinese) HUANG X X. Comparative study on the content and anti-
[14] H, #X0, HidE, B, BNE, o 3 fiade oxidation of flavonoids in Camellia group[D]. Guilin:

FR L Py B B B A AR TE PR LA 0], TP E T 2 4R, Guangxi Normal University, 2010. (in Chinese)

2011, 36(5): 639-641. [22] HBE ST ZHEN 5B Lib LA E5F0F 58 [D]. BV

WEI X, HUANG X X, JIANG Y S, TANG H, QI X X, JUARIEERE, 2008.

CHEN Z Y. Comparison of the antioxidant activities of the WEI L. Study on isolation, purification and chemical struc-

extracts from three species of Camellia group[J]. China ture of polysaccharides from Camellia nitidissima[D]. Zhan-

Journal of Chinese Materia Medica, 2011, 36(5): 639-641. jiang: Guangdong Ocean University, 2008. (in Chinese)

(in Chinese) [23] miEHSE, XA, HEIF. ASEBTNEENED]. #iL
[15] kMK, SOKHE, XI4H, 208, KIES, £, 5 fid TRE2EBESAR, 2002(3): 171-174.

AP REIRES RN ED]. b E P EZRH, 2009, GAO L P, LIU H, FENG Y F. Determination of total sapon-

16(1): 38-39. ins in Panax ginseng[J]. Journal of Zhejiang Sci-Tech Uni-

HUANG YL, WEN Y X, LIUJL, LI D P, ZHANG H R, versity (Natural Sciences), 2002(3): 171-174. (in Chinese)

WEI X. Determination of total flavonoids in 5 kinds of Ca- [24] i, PEEZEMM] B srRHE A, 2016.

mellia nitidissima thunb[J]. Chinese Journal of Traditional YU F L. Ancient tea plants in China[M]. Kunming: Yunnan

Medical Science and Technology, 2009, 16(1): 38-39. (in Science and Technology Press, 2016. (in Chinese)

Chinese) [25] JEMERR, SeMkF, 4R%%, MROHE, LHM, #HiEd, 1.
[16] ZF3e¥%, widss, VLIEHS, S, Aiss, RREE. 9 AKX N REAR S B AR AT O A R R IR 0],

S AEZRAEHT AL I P R H 3 B M R AT (D). I PEREY), 2020, 40(12): 1764-1772.

I PERABE AR, 2020, 36(4): 419-426. TANG J M, CHAI S F, ZOU R, CHEN Z Y, SHI Y C,

LI M L, PENG J L, JIANG H D, CHAI S F, ZHU C H, JIANG Y S, WEI X. Effects of water stress on photosyn-

XIONG Z C. Study on antioxidant activity and content of thetic characteristics of Camellia tunghinensis seedlings[J].

main active component of 9 kinds of yellow Camllia flow- Guihaia, 2020, 40(12): 1764-1772. (in Chinese)

ers[J]. Journal of Guangxi Academy of Sciences, 2020, 36(4): [26] PENG X, YUD Y, FENGB M, WANG Y Q,SHIL Y. A

419-426. (in Chinese) new acylated flavonoid glycoside from the flowers of Ca-
[17] kR, k5t KR, £4&, VM. s ERxEiE mellia nitidissima and its effect on the induction of apoptosis

PR 5080 T AAMOlRHE, 2015, 31(1): 45-48. in human lymphoma U937 cells[J]. Journal of Asian Natural

ZHANG G L, ZHANG G S, ZHANG K, WANG D, PING S Products Research, 2012, 14(8): 799-804.

H. Investigation and analysis of wild Camellia fascicularis in [27] WANG W X, LIU HY, WANG Z N, QI J, YUAN S T,

Yunnan province[J]. Guangdong Forestry Science and ZHANG W J, CHEN H J, FINLEY J W, GU L W, JIA A Q.

Technology, 2015, 31(1): 45-48. (in Chinese) Phytochemicals from Camellia nitidissima Chi inhibited the
[18] VEM, ffzk. HEPFAAAZ. H—G, LAE%FEM] formation of advanced glycation end-products by scavenging

dvnt: SERHE M, 2004. methylglyoxal[J]. Food Chemistry, 2016(205): 204-211.

WANG S, XIE Y. China species red list. Volume 1, the Red [28] ZEFE, B, WHBEIT. TEERZAL A YIIRT I R M HOt &

List[M]. Beijing: Higher Education Press, 2004. (in Chinese) SE A WEFE UE (D). P SE6 7 )2k 4k, 2014, 20(11):
(191 BRHN. =R REILAYZENEM]. BT =R 239-242.

RiAt, 2019. LI D, PENG C, XIE X F. Development of experimental

YANG B G. Biodiversity of Dawei Mountain in Yunnan study on flavonoids for treatment of diabetes mellitus and its

province[M]. Kunming: Yunnan Science and Technology complications[J]. Chinese Journal of Experimental Tradi-

Press, 2019. (in Chinese) tional Medical Formulae, 2014, 20(11): 239-242. (in Chi-
[20] SkIH, #EME4, RH. AR REILSESF IR ISSR nese)

SN S TAEIE Fh, 2018, 16(2): 649-655. [29] A<Hmn, BRAK, TSRl FHaxk. SR8 wEiAIMT

ZHANG Y, LAN Z Q, WU T. ISSR analysis of Camellia ni-
tidissima germplasm resources from dawei mountain in

Yunnan[J]. Molecular Plant Breeding, 2018, 16(2): 649-655.

G PR SR IE )] R B R A,
324-327.
NONG C L, CHEN Y X, HE X K, WEI J B. In vitro antitu-

2012, 4(4):



55114

SRELHEN RS 13 fy G AE AR BT IR A it iR 23 A

2321

(30]

[31]

mor effects of total flavonoids from Camellia chrysantha
(Hu) Tuyamal[J]. Chinese Journal of Oncology Prevention
and Treatment, 2012, 4(4): 324-327. (in Chinese)

BT, XexT5, o8R8, LA MR/ I maT s it
JR[J]. BE22ZEIR, 2015, 21(16): 2995-2997.

ZHAO Y H, LIU H F, HE R X. Research progress of the
anti-tumor effect of Camellia nitidissima[J]. Medical Reca-
pitulate, 2015, 21(16): 2995-2997. (in Chinese)

FEAER, FMGE, KR, B, RIE, XIRE, Mok,
L. SRS BRI T % 5z 4B K R F %2 14 (EGFR)
FUAR /N 20 i v AF R BL IR 52 (0], b B b 25 45K
2021(46): 1001-5302.

[32]

WANGZL,GUOY J,ZHUY Y, CHENL, WU T, LIU D
H, HUANG B S, DU H Z. Actives fractions of Camllia niti-
dissma inhibit non-small cell lung cancer via suppressing
epidermal growth factor receptor[J]. China Journal of Chi-
nese Materia Medica, 2021(46): 1001-5302. (in Chinese)
SeMEE, FEEER, BROSWE, TicH, BONE, B, TS
TS AL 2E U B A BTE PR BT A (0], B AR,
2016, 41(3): 110-114.

CHAI S F, TANG J M, CHEN Z Y, WEI J Q, QI X X, WEI
X. Analysis of chemical components and physiological ac-
tive substances in leaves of Camellia pubipetala[J]. Food
Science and Technology, 2016, 41(3): 110-114. (in Chinese)





