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WE: N T RARGIEAT 0 5o = HRANEE S, 3R G (Camellia achrysantha)~ WG AR (C. long-zhouensis)
X AT (C. prilosperma)~ FrEREETR(C. limonia). FIEGAEH(C. chuongtsoensis)s & AEA(C. nitidissima) 1) 7 Bl 5 7o
FOHF. BE. HS. BN Bk, BRAIAR). . . SPURMERAIRTVATERE . ASZmrRIneEn . SRR TG T AR B Bk
Mg, FEEETIEH R & B 6 P &I IAT B T AR T . 45 RERW, FFEREERNE. B IS e, 2
BN 18.704 2.67 1 1.01 ghkg; F5&EmmMRETREIESR(42.99 gike); BT BRENR SR SIEA(334.14 mgke); HE5E
B BHFSAE(22.46 mglkg); Al & B iR IR M S AE25(0.47 mg/kg)s ARIGAELTH 7 FiocRAATE 35 2 7(P<0.05).
FREAER PRI 15 PSR, (U RATERG . BEIR. AR, FREMMBEABNE. 6 FEAea Gty &=
PRI TR S B B> A E B> R RS, KB EERN S B NREG . REH S EREIATAR
GACAS: MNHER A ERAC, P RSHR ERA ST TR . ER T8 REN, PC1. PC2 fl PC3 Rl Tk %Ik
87.439%, [FIIF TG & BEF A VPR AT B S AL R R I N 7 TV & BRI BRI, A S
Hopfh 2= RHERK, PREWHRMEBEN SR SLESRMENLTEREE/AN . KNSR ITE R ARG T HEIS k.
KRB SACAS W TR AHOCTE BT
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Active Constituent Analysis in Six Camellia sect. Chrysantha Leaves

WU Fan, XIA Lang, XIE Xin, ZHANG Yue

(College of Pharmacy, Guiyang Healthcare Vocational University, Guiyang 550081, China)

Abstract: In order to understand the mineral element composition and active component, the contents of seven
mineral elements (K, Mg, Ca, Na, Fe, Zn, Se), total phenol, total flavone, total ascorbic acid and soluble sugar, tea
polyphenol, caffeine and amino acid in the leaves of six Camellia species, such as C. achrysantha, C. long-
zhouensis, C. ptilosperma, C. limonia, C. chuongtsoensis and C. nitidissima, were determined. Based on the
contents of active component, principal component analysis and cluster analysis were studied. The results showed
that the contents of K, Mg, and Na in C. limonia were the highest, which were 18.70, 2.67, and 1.01 g/kg,
respectively. The Ca content in C. achrysantha was the highest (42.99 g/kg), the Fe content in C. chuongtsoensis
was the highest (334.14 mg/kg), the Zn content in C. ptilosperma was the highest with 22.46 mg/kg; the Se
content in C. long-zhouensis was the highest with 0.47 mg/kg. There were significant differences in seven mineral
elements in leaves among different species (P<0.05). A total of 15 amino acids were detected in 6 Camellia
species, only asparagine, tryptophan, threonine, cysteine and glutamine were missing. The active ingredient
contents in 6 Camellia species showed the trend of soluble sugar>total phenol>total flavone>total ascorbic acid,

and those of C. ptilosperma were the highest. The content of tea polyphenol in C. achrysantha was the highest.
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The caffeine content in 6 Camellia species was low, but not detected in C. achrysantha and C. chuongtsoensis.

The principal component analysis showed that the cumulative contribution rate of PC1, PC2 and PC3 reached

87.439%, and based on comprehensive score of component content, C. limonia was the best. The cluster analysis

based on active component content showed that the difference between C. limonia and other species was large,

and that between C. achrysantha and C. ptilosperma, C. chuongtsoensis and C. nitidissima was small. Therefore,

these would provide theoretical basis for the development and utilization of Camellia sect. Chrysantha.

Key words: Camellia sect. Chrysantha; Leaf, Active component; Correlation analysis
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Fig. 1 Six species of Camellia sect. Chrysantha. A: C. achrysantha; B: C. long-zhouensis; C: C. ptilosperma; D: C. limonia; E: C. chuongtsoensis; F: C.

nitidissima.
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Table 1 Contents of 7 elements in leaves of Camellia sp.

¥ Species Zn (mg/kg) Se (mg/kg) Ca (g/kg) Mg (g/kg) K (gkg) Na (mgkg) Fe (mg/kg)
TRETE C. achrysantha 12.7940.01d  0.41£0.00cd  42.44+0.65a  3.75+0.01a  10.29+0.00ef 162.42+11.87e  90.95£1.06f
TN GAESE C. long-zhouensis ~ 12.13£0.01e  0.46+£0.00b 31.56£0.05b  1.66£0.00de  10.7620.0lbed  629.10£214.19b 232.20+6.36¢
EH&AELH C. ptilosperma 22.46£0.05a  0.27+0.00e 29.86£0.35¢c  1.71+0.00de  10.71%0.00bcd 42.18£0.67f  163.30+26.77de
FEAFE SALSR C. limonia 17.4240.17b  0.54+0.00a 2570+£0.08d  2.67+0.00bc  18.70+0.01a 1013.50+256.5a  275.80+7.77b
SRR C. chuongtsoensis  15.31£0.04c  0.2120.00f 24.124£0.04¢  1.08+0.00f  10.29+0.08ef 412.44+0.81c  334.10+7.55a
A C. nitidissima 11.10+0.04f  0.43+0.00cd 9.82+0.01f  2.65+0.00bc  10.88+0.05abc  323.90+88.44d 163.40+0.98de

FFER 5 AR 7 BERoR % 57 B 3% (P<0.05). T

Data followed different letters within column indicate significant differences at 0.05 level. The same below

2 GAEH RS

H#(g/100 g)

Table 2 Contents of amino acids in leaves of Camellia sp.

AEER PR EAETR PRNEZ IS B AL [RR: & i S EYik S SAEH
Amino acid C. achrysantha C. long-zhouensis C. ptilosperma C. limonia C. chuongtsoensis C. nitidissima

KRITZAR Asp 0.53f 0.72abc 0.62de 0.71abc 0.72abc 0.6led
Y25 1R Ser 0.24ef 0.30c 0.24ef 0.32a 0.31b 0.28a
BERE Glu 0.61f 1.0lc 1.05ab 1.13a 0.83de 0.83de
% . Pro 0.31d 0.35a 0.25f 0.33¢ 0.34b 0.28¢
HA® Gly 0.31ef 0.36¢d 0.32¢f 0.38bc 0.40ab 0.34de
&R Ala 0.30ef 0.37¢ 0.29¢f 0.38b 0.39a 0.35d
R Val 0.32ef 0.36¢de 0.32¢f 0.38bed 0.44a 0.34cde
FEIR Met 0.05d 0.07b 0.04f 0.07a 0.06¢ 0.05¢
SRR e 0.25¢ 0.29¢ 0.24f 0.31b 0.32a 0.27a
AR Leu 0.46ef 0.54cd 0.43ef 0.55bc 0.59a 0.51cd
ZKHER Tyr 0.16de 0.19bc 0.14f 0.21abe 0.24ab 0.17de
RN Phe 0.29¢ 0.34cd 0.25f 0.35ab 0.36ab 0.33cd
%R His 0.17de 0.19¢ 0.16f 0.21a 0.19b 0.17de
HE M Lys 0.31ef 0.38¢ 0.31ef 0.41ab 0.41ab 0.35a
FEIR Arg 0.21def 0.33ab 0.22def 0.27¢ 0.32ab 0.22def

3 AL S TR

Table 3 Contents of active components in leaves of Camellia sp.

%) Species TAA (mg/g) SS (mg/g) Tp (mg/g) TF (mg/g) GTP /% CFYN /%
FREATE C. achrysantha 0.23+0.00d 32.26+1.25de 6.33+0.16d 3.33+0.13f 5.26+0.00b -
TN EAEH C. long-zhouensis 0.23+0.00¢ 29.26+7.17de 5.98+0.49¢ 4.17+0.06¢ 3.46+0.00c 0.04+0.00b
BREIEL C ptilosperma 0.34+0.00a 39.87+7.31a 11.12+£0.42a 6.75+0.79a 3.20+0.00d 0.03+0.00d
FrigE# 41645 C. limonia 0.29£0.00b 34.32+7.09bcd 8.2243.58bc 4.05+0.88d 2.30+0.01¢ 0.06:£0.00a
LR AEE C. chuongtsoensis 0.23+0.00c 36.27+0.52bc 8.01+4.80bc 4.65+1.55bc 5.60+0.01a -
EAEZE C. nitidissima 0.19+0.00f 27.139.11f 5.48+0.541 3.46+0.16f 1.360.00e 0.03+0.00¢

- AR

TAA: SPUIRIMER; SS: AIIAMERE; Tp: AAH); TF:

SN, GTP: ZXZW)y; CFYN: WiHESH. T [F

—: Not detected; TAA: Total ascorbic acid; SS: Soluble sugar; TP: Total Phenolics; TF: Total flavonoids; GTP: Tea polyphenols; CFYN: Caffeine. The

same below
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(R S)45 B, X PC1 STRRER 2 R T T A EIR
YRR AR HER. WER. 2R, F2R.
FRRER SRR WRR. ANER. HER.
IR FEZR AL, TRIERT LUK PCL ROV FEIR;
X PC2 DTEREBCR 2 S PR AR . nl i YERE . Sl &
B, BEIEE. X2m. SRR, Kkn] U
PC2 RIS %F PC3 TimkEe K2 EE. . £
AR, DR PC3 O G ER -

MF 6 I UL, SAER & BN R A R
HEG KRR S SAe R . SRAESR . BMEAE
X BHESHAER. PARSEFMEHE. HEES

R4 KR TR 0 FE R

TERIETENIR . BRI T Y naR & BN HA 5
MEERFE, MEfeRNE BRI,

BRI as RRII(K 2), FEIEFEBEN 5 KT
DT, TR 6 R fe Rk r N 3 2K IR R e
T B EIERTN K B IR EEEIER.
SR MEHHRRN I =R &
ke it B A rerGHRAa RN, K
HeA g Jm, 8 R R, 58 =R HEA SR AT .
KR E R M 5 R I R A -

3 WML

AHETEXS 6 M EAEA I ) 7 M TR
15 FhEFERRAN 6 FhiE P oy & Bt AT 1 Xt oA,
RYIANFSAERM FAED TR G MR = 5
MG RAFETZER . BN FUCRITIH: FFBEEIER
RIS B B B AR B, A AR AR R

Table 4 Principal component analysis of main components in leaves of Camellia sp.

E HIERRHIE FRHCTJ7 FEAN
Pjr—i:ncipal Initial eigenvalue Extract the squared sum and load
component  FHEE TTRRE /% RIUFTTERE /% RHEAE TTEREE /% Bitmaik®E 1%
Eigenvalue  Contribution rate Cumulative contribution rate Eigenvalue Contribution rate Cumulative contribution rate

1 2.642 37.741 37.741 2.642 37.741 37.741

2 2254 32.204 69.945 2254 32.204 69.945

3 1.225 17.494 87.439 1.225 17.494 87.439

4 0.691 9.870 97.309

5 0.188 2.691 100.000

£S5 R
Table 5 Component matrix
SilE| %4> Component T H A4 Component
Item 1 2 3 4 Item 1 2 3 4

RITAHE Asp 0.893 0.344 0.038 -0.128 &R Arg 0.833 0.147 -0.271 0.026
225 1 Ser 0.987 -0.022 0.132 —0.080 | BFUIRILER TAA -0.229 0.870 0.334 0.279
BEE Glu 0.410 0.601 0.628 —0.112 AT ERE SS -0.133 0.914 -0.177 0.269
I % Pro 0.809 —0.259 —0.266 0390 | M Tp -0.198 0.965 0.069 0.089
H&R Gly 0.949 0.223 —0.158 -0.076 ST TF -0.256 0.937 -0.021 -0.159
WA Ala 0.983 -0.080 -0.036 -0.163 K Z W GTP -0.003 0.101 —0.847 0.522
AR Val 0.851 0.194 —0.440 -0.056 | WIHERL CFYN 0.302 0.087 0.921 —0.154
EER Met 0.918 —0.135 0.166 0296 | & Zn -0.199 0.944 0.190 0.127
TR e 0.975 0.069 -0.157 0.009 | 7ifi Se 0.202 —0.526 0.775 0.263
A Leu 0.964 -0.077 —0.224 -0.101 £ Ca -0.310 0.078 -0.229 0.867
T2 B2 Tyr 0.933 0.035 -0.297 0.065 || % Mg -0.453 -0.613 0.337 0.435
RN Phe 0.952 -0.259 —0.066 —0.071 A K 0.485 0.135 0.724 0.337
1% B2 His 0.912 0.001 0.232 0330 || %% Na 0.835 —0.103 0.487 0.234
#ER Lys 0.992 0.057 0.056 0.001 £k Fe 0.911 0.362 —0.162 —0.104
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Table 6 Evaluation of comprehensive scores of Camellia sp. based on component contents

TiH hREAER YA RIS BHEAESE Frl s AE % SIS SAA

Item C. achrysantha C. long-zhouensis C. ptilosperma C. limonia C. chuongtsoensis C. nitidissima
PCI -1.49 0.57 -2.01 2.29 2.15 -1.51
PC2 -0.14 -0.25 0.16 0.34 0.44 —-0.55
PC3 0.19 —-0.11 0.61 0.16 -0.55 -0.30
ZEBy -1.44 0.22 -1.24 2.79 2.04 -2.36
Comprehensive score
He44 Rank 5 3 4 1 2 6

FR G Eucidean distance
0 5 10 15 20 25
1 1 1 1 1
HRARGAER

Camellia achrysantha

C. ptilosperma

SIEGAER
C. chuongtsoensis

C. nitidissima

JEM A
C. long-zhouensis

Frig e e

C. limonia

2 3T BAEA I O & R RORRR 2 B

Fig. 2 Cluster analysis diagram of Camellia sp. based on component contents in leaves
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REM G ERFMANFEEER, BRIV
o WINPT R AR 5 KR S &
BUR, XEARWFAER B ERALERITHE: 6 ff
SACRBIATIN Y 15 PEIERR, SDRZWERE.
TR HAR. FIERMB AN 5 MRINEE
B, HPBER. RITARR. S2ARMHEIRX
4 MEARREERR. FERECFT RS
HEPEERR. RIMNERAR. AR S ERS, 5%
W T4 g A A, T RE R RO AS ] SRl 25

AR GH AT LR A RERY], Y

e
R

o E AT E SR, BRI, &
teaiil: SiaREIaR, HFAEEMM TR
BELA, FHRASLEESR. &R e
7%, FERPIRATREERMEN SR BE5HE
EBURF TR B MK AL 2R (C. impressinervis)s /N
GALH(C. microcarpa) ¥ E B RAFA TN, 5
AW FTEE FARL, RIS & A0 R B TF R R AR
EEE .

XGRS SRR BEERIEAT 2R S
TR VFN Ze it B B ) AR — o ARIFh &A%
W AR TR S BT T A A R DR AT AR
H SRR, A E X i £ R0 A [R) M ) 4 46
4%, DM S 2R G T R S A 2 Fhog 70 18,
[F I A7 Bl T HESh S AE A 1 P AN T I K
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