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Chemotaxonomy of Eurya by HPLC Chromatograms

SHI Xianggang, LI Chengren, LI Kaikai, YE Chuangxing
(School of Life Sciences, Sun Yat-sen University, Guangzhou 510275 ,China)

Abstract; Chemotaxonomic study of 25 taxa (24 species and 1 variety) of Eurya, in a total of 28 sam-
ples were carried with high performance liquid chromatograms method. Twenty-three chemical compo-
nents from the whole samples were recognized according to the relative retention time of the chromato-
grams. The results showed that the chromatograms stabilized between same species and varied among dif-
ferent species, which could be used to distinguish species from each other. In order to reveal the inter-
specific relationships and the taxonomic positions of these species, chromatograms data were submitted to
cluster analysis using UPGMA and NJ methods and then the taxonomic significance of chemical compo-
nent in genus Eurya were discussed based on the two dendrograms. Our study showed that the HPLC
chromatograms method was rapid, intuitive and repeatable, and it could be mentioned as a good marker
to classify the plants of Eurya. In addition, this study also provided useful data for studying the resource
utilization in the genus.
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Table 1 sources of plant materials used for chemotaxonomy

KRt

FEUEARAS

R

RZ5%4 40 Sect. Meristocheca
IEFI B E. ciliata Merr.

KEBH E. patentipila Chun

348 E. distichophylla Hemsl.
ERAE E. trichocarpa Korthals
REFHE E. acutisepala Hu et Ling
RIFFE E. acuminatissima Merr et. Chun
PB4 E. henryi Hemsl.
OB E. subcordata Hu et Ling
P44 E. pseudocerasifera Kobuski
KAEAS E. magniflora Mao

RPEIAL E.  persicaefolia Gagnep.

S &S E. jintungensis Hu et Ling
PUSfi#8 E. tetragonoclada Merrill et Chun
MikA% E. impressinervis Kobuski

E 44 Sect. Eurya

A& E. groffii Merr.

M oA E. inaequalis Hsu

Kt 4E E. chinensis R. Br. -1
KWEAE E. chinensis R. Br. =2
M5 45 E. nitida Korthals — 1
542 E. nitida Korthals —2
BIMA% E.  ovatifolia Chang

ZIH5#% E. rubiginosa Chang

ZEILLTHKE E. rubiginosa var. attenuata Chang — 1
78 B LT M8 E. rubiginosa var. attenuata Chang —2

FEME-144 E. lunglingensis Hu et Ling
745 E. glandulosa Merr.

HAEFRS E. brevistyla Kobuski

MEBHS E. hebeclados Ling

A1 FEN] Shi XG 3140 (SYS)
JLE# Fan Q 8250 (SYS)

AFEN] Shi XG 3136 (SYS)
TiRENI Shi XG 3155 (SYS)
FREN Shi XG 3085 (SYS)
FFEN] Shi XG 3132 (SYS)
HREN Shi XG 3067 (SYS)
JLE#E Fan Q 8385 (SYS)

AERI Shi XG 3156 (SYS)
FHRENI Shi XG 3065 (SYS)
FiRENI Shi XG 3179 (SYS)
AIRERI Shi XG 3168 (SYS)
FIERI Shi XG 3069 (SYS)
FiREN Shi XG3075 (SYS)

FIERI Shi XG 3013 (SYS)
HREN Shi XG 3178 (SYS)
FFEN] Shi XG3072 (SYS)
AIRERI Shi XG 3121 (SYS)
FIEENI Shi XG3129 (SYS)
AFEN] Shi XG 3125 (SYS)
AIRERI Shi XG 3141 (SYS)
BESCiE Liao WB 610020 (SYS)
LiRENI Shi XG 3133 (SYS)
AFEN] Shi XG 3106 (SYS)
AFEN] Shi XG 3124 (SYS)
FREN Shi XG 3138 (SYS)
AFEN] Shi XG 3098 (SYS)
ATAERI Shi XG 3073 (SYS)

W 745111 Hainan Wuzhishan
I V5475 Guangxi Jinxiu

I~ %A% 'H Guangdong Xinyi
= 571U Yunnan Gongshan
I VG IEH: Guangxi Lingui

I~ % 3#JF Guangdong Fengkai
= 5% Yunnan Maguan

2 F FREESE Yunnan Malipo
=571 Yunnan Gongshan
= 5% Yunnan Maguan
5t Yunnan Pingbian
54 Yunnan Jingdong
5 5% Yunnan Maguan

I PHIlfik: Guangxi Lingui

=4 Yunnan Jinping
=t Yunnan Pingbian

I~ %#rF Guangdong Xinfeng
I 78 & Guangxi Shangsi

I 75 ¥} Guangdong Fengkai
I~ &k Guangdong Zhuhai
RS 7145 LI Hainan Wuzhishan
I~ %1 Guangdong Longmen
I~ % Guangdong Fengkai
I PHRl7K Guangxi Rongshui
I PEREAR Guangxi Longlin

I %45 H Guangdong Xinyi

I PHIIfiH: Guangxi Lingui

I P58k Guangxi Guilin
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Fig. 1 HPLC chromatograms of reference substance
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I[k#% E.impressinervis

23
¢ 9 22
12 A 8 12 1416
p o N—n A Z: i8] reference substance
10368.63 A 0 A A A FER Edebecludos
P l)ﬁl\ A SRS E.brevistyla
P W A% E.glandulosa
- e T > FEMELI4% E.lunglingensis
WF_JLA_J_WMW ’F%ﬂm*@& E.rubiginosa var.attenuata-2
HEILLL MK -1 E.rubiginosa var.attenuata-1
7767.42 | A dummnden et T LMK E.rubiginosa
' e " YRIAS E.ovatifolia
- I 44- 2 E.nitida -2
" A _illélfﬁul"r’?- | E.nitida -1
KWELE- 2 E.chinensis-2
" A ) A A KWEAE- 1 E.chinensis-1
- fi LM A% E.inaequalis
5166.20 - * K14 E.groffii
A

PUFAL E.tetragonoclada

A
2 564.99 | ﬂx AN A A

SRS E.jintungensis
Bk E.persicaefolia
KAERS E.magniflora

MRS E.pseudocerasifera
WO A4S E.subcordata

Pk EAL Ehenryi

M- EAY E.acuminatissima

RUEFEAH E.acutisepala

" " N_Ajt'\ BRAL E.trichocarpa
Z 3% E. distichophylla
—A KEAH Epatentipila
-36.22 A YR ER E.ciliata
0.00 8.99 17.97 26.96 35.94 44.93
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E2 1) 28 MHEM Y HPLC Bk
Fig. 2 HPLC chromatograms of 28 samples in the genus Eurya
2 23 FLAN AR
Table 2 Matrix of 23 chemical constituents
Bk TR i

& Z5H 2 Sect. Meristocheca

e B E. ciliata 0011001 O0O0O0OO0OOOOOOSOOOOTO0OO0OTO
KEH E. patentipila 00001 010O0OT1TT1TO0O0OO0OO0OO0OO0OTILTIO0OOSO0OTTTO
348 E. distichophylla o0 00O0O0O0OO0OO0OO0ODO0OTO0DOOOOOTII OO0OTT1TO0TO0
BE A E. trichocarpa o111ro01o0110O0T1TFO0TO0OO0OT1TO0O0OO0OT1T"1
REF E. acutisepala 0oo011o0o0o0110O0T1TO0OTSO0OO0OT1TTT1TTT1TSF®O0
2M-EHR E. acuminatissima 1 10 001 001 0O 1 O0O0OT1O0OO0OO0OO0OTUO0OT1'1
PEE B E. henryi 000010O0OT1TT1TO0OT1O0OO0OO0OO0OOTLTO0OOT1TT1TT1FPO0
A4S E. subcordata 00001 010O0OT1TT1O0OT1TO0OO0OO0OO0OTLITO0OO0OT1TFO
¥ PRIHAS E. pseudocerasifera 111101 0T1T1O0O0T1TO0OO0OO0OO0OOTI1O0OT1TTUO0OO0OT1'1
KA E. magniflora 11110101 T1O0OO0OT1TO0OT1TO0OT1TT1T1TT1THOO0OT1
X HkIH48 E. persicaefolia 10110101 T1O0OO0OT1TSO0OT1TO0OTO0OTTI1TTT1FT:1
FARK E. jintungensis 1000101 1T11T1O0O1O0O0O0OO0OT1TTUO0OO0OTO0OTITO
PUFfi4% E. tetragonoclada 10 000000OOOOOO0OT1O0OO0OOT1TOOOTIO
U1k #s E. impressinervis 10 00 00 OOOOOOOOOOOOT11TOO0OTO
HALHH Sect. Eurya

1% E. groffii oo011o0111100T1O0O0O0OTT1TSQO0OT1TTT1F"IT1
fi Lo A2 E. inaequalis 0oo011o01100O0O0O0O0O0O0O0O0O0T1O0OT1TQO0OT1TTO0OT"1
HHELE E. chinensis —1 100011 0O0O0OO0OO0OO0OO0OOO0OOOOT1TOTGOTI1
KWEAE E. chinensis —2 110 0 1 1.000O0O0OO0OO0OO0OO0OOOOOOTTI1TT1T1
M HAS E. nitida -1 00 0O0OO0OO0OO0ODOSODOOOTI1TO0OT1TTTO0OO0OO0OOSQO0OTITSTO O
WAL E. nitida -2 10 0000 0OOO0OOOOT1O0OT1TT1TTO0OO0OO0OOTO0OTTO
PJRIFAS E. ovatifolia 0oo011o00o01101O0O0O0O0O0O0O0OO0OTITT1TTSF®O0
L1818 E. rubiginosa 0o01100O0OT1T1TO0OT1TO0T1O0O0T1O0O0O0T1TT1T1FO0
g FLLT W18 E. rubiginosa var. attenuata—1 0 0 1 1 0 0 0 1 1 0 0 1 1 0 O 1 0 O O 1 1 1 O
FEILLTHERE E. rubiginosa var. attenuata—=2 0 0 1 1 1. 0 0 1 1 0 0 1 1.0 0 1 0 O O 1 1 1 O
FEMRE-H4% E. lunglingensis 0oo0o01o0o011100O01O0O0O0T1TTO0TTUO0UO0OO0O0TO0
A% E. glandulosa o o011r1ro01110001O0O0O0O0O0OO0OOO0OT1TSQO0
HEAEAS E. brevistyla 0oo0o0o0101O0O0OTT1O0OO0OTO0OOO0OTILIO0OO0OT1TO0
TS E. hebeclados 10001 01 0O0T1TTO0OO0OO0OT1TO0OO0OO0OTLITT1O0O0T1O0
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f BN AL E. distichophylla
b ?i('t '|4| 32_: % E.henryi
—— "E Ef _{%Jtenttpt a
L A% E.subcordata
{ I %j,!hi > E.brevistyla
1 S 4% E.jintungensis
IJLl?Jf E.tetragonoclada
['.']I/ E.impressinervis
2‘&1 51% E.hebeclados
sy Tg E.nitida -1
'?[ll"}\l‘“ 12 E.nitida -2
}%7&1 E.trichocarpa
> E.magniflora
IRk ;2 E.persicaefolia
I I REREAS E.acutisepala
1 V)ﬁ'\‘E roffii
- RN f?\ .pseudocerasifera
f PRI FA% E.acuminatissima
\Y 1 ﬁzﬁﬁ{ .E.chinensis-1
4' KIWFACE, chinensis-2
P42 E.inaequalis
T T T T T T T T T T T T T T T 1
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B3 A s AT Z o 9 UPGMA SR
Fig. 3 UPGMA dendrogram of Eurya based on chemical constituents
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FEMEM A4 E.lunglingensis
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Fig. 4 NJ dendrogram of Eurya based on chemical constituents
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Y4 E.ovatifolia

L4815 E.rubiginosa
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KWEAEE. chinensis-1

RIEAE E.acuminatissima
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5 B AA e 25 & BRI Z51E . fYRI1L
SE Y R A B AR AL BE R ) TR
Fp—AFh 5 A B S DA R FIEFE S Z e
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Fp PEARIC, REEEXT YR TR B 400, R RS
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HigE ST HPLC A G HE AR, IFFE 3L at
XHOTE SR T 2R AL, A TER
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R EMY KR P EE R, &F
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REWI B AR IC AR IR A vh ) E A= 1T

H T = AH N AR S, HPLC B3 b i 45
TS ] (AL A A A BB, (HX AW AR
P U8 B8 B 1AL A 5 A 22 B 1 S bR, AR S S 3
TR AR A SR R4 A RS A Ak
SOOI —Fh R R o X TR TR EL
PaAab PR, FATI 2R R LG Bt B T o 2%,
ERCRIEAAR, N F—P B = i AR, 3
P2 B 1 B KRR, B AR
R B2 PSR, IR TR D LR B R AT R AL A 3
MIFFREERKTE , IR RN RS 171,
I HEABRAER PREREE . EIA A4S, AR
PR PR R AR EE S %
3.2 HPLC B ERBEEMHPHNIEFEX

e JE A AR B RRER 1 — A 261, FhiE 2=
SARE, CHMSFEIERY, &8skt
PIERN R LTCAR 5, A% 3L A ITS J7 51 a] #E 25 k 0
~161 ) EHEVT ARG A E AL, Wik,
At S B B 1 23 282 R SR B . AR
FEEREW, HPLC B 3% HAT B F ] 5 80Pk,

A7 1 R Y S A R N RS E B, FERN ]
MR, Fal&1.2,.6,8,9,22, 23 X74
COIGIETER BN A AR LB, NOAA R E2A
oy, EE AT YRR .~ b
BMEX rp9Fh2E, 72 HPLC &% EdA 45 B p) X
Ao MBRAE  REBRARMBRX=AF, N
TESFHE FRE, X 3 DREEF AL, XAUTET
e —Se st b, BRRFRE BRI
Mg, MIRMBAALLTOr, A TOHEE, ARMEMER
YEIX 3 AR, N HPLC ElERE, BARRS
JEEBAR I OIEIE T R, AAEA 9, 12, 16 X
JUANIE, AHEC, RMBRNITE, HAN, BRRSR
M EAR S HA 23 S, TS E AL ) TC 0,
I, S5AXIUAFRENE, BRI R R, def IR
5o H AWM 3 AR IX R o [RIRE 4 4] 4o,
FAAE T HABNT AN, GnBp A 54 BT 10 55, A
WHERET, 58T HPLC YR ST iy FR 80 & 1% T 1Ry
U TE YR — BRI T T 2 A AT B Tk, RN
HEA B H A T-BA AT R AER .

PR ER ISR [ i 4l R R A 2 U R o e
JRIE AT A —E L, RS o
MZEFELL GRS . AT B, RERS
LI EA . UM S MKk, BRERMRES
¥ RAERS 5 IR Bk A 45 SR 25 ¢ R AR I M AN TEAL
oY MR TSRS, FllE RN
R BARAE Tl —003, RMBRMERTE T I —
O3S0, SIRAFAEREMHVIG . SR, RIS
JRFPSER RS OC R Y OB BN B — 7 1 R R
— B SRG OC R B BT 2RI B 15 BAR L I R 2K
TN A2 SR B A6 2 > 56 2% 50 R AP
TEAL PR IR F o3 IR B T A3 b Bk
FEXR, RN EIR SIS E UM, BiA
FARLZ AL AFAE—E P, X dIE e R Y
R — B AR, ARPEIRZ A
FEEAREE . B2, R Ir 5 R AETE
—ERE FTRAMNES TR, AR RS20
FHERAEEEX,

N T BRI TR AR N A S U B AR E
PR, AWTIE IR RIS ] 7, HLE 25748 SRk
PETXTHRAIFSE, QoKERAE . AR 7B BRLTAR IR
SERD, XEERPASR A L BB ANE S A
BORW AR 2578 5, Q0 oK 0 A6 A7 A2 Rk A (E-
. chinensis-1) 5 /NM-#Y (E. chinensis-2) PWifh A 75
A5, A AR AFAEIE AL B (E. nitida- 1) 5
WA (E. nitida-2) PIFPZ S, 7B BLLTHGHE



52 39

FIRERIAE . WP HPLC (i REAT R T ML 125 4 K 5 107

TEM5E YRS . s e, #Etd
Py AR B RIS A O AR A R BN = O AR
P, SRR TR RRARE R

(EREERNE, RIEMYL R —FhHA 25 R
Yy, ROMTIRTE PERESE R BE, A R Ay v i
IR TN R 2B Wt NS 40 i 1 i 9 240
(HL-60) Je/NfUE W4 MO 40 i (RAW264.7)
HAT B2 1 AR, AR Ok A SR B 5T 2 A R
W R E A FE TR I A R B A R
TEFRE 72T 1Y) 84 % @ AEYI T, 294 63 Rk
FRA AT, AR 75% , AR B T R R BT
AERTRIIBEIR, G, ABESEA KA 8 HPLC (&35
R UL SR PR 5] . FhIa) SR 258 R A
PIBIRT, 3R] AR AR S o ST IR A O R T
HEENSFE

SE Lk

(1] Mok RN JBEEFELRIM] 7/ EEY
A 50 5 1 4. dbat . Blae it i, 1998.

[2] MING Tianlu, BARTHOLOMEW B. Theaceae [M] //
WU Z Y, RAVEN P H. Flora of China: vol. 12. Beijing:

Science Press, St. Louris; Missouri Botanical Garden

Press, 2007.

[3] 5K PEEEEYEL]. MYk, 1954, 3
(1):1-60.

(4] furs. hEREAEY/NEL ] Y274k, 1964,
9(1):85-98.

(5] MokRE. FEREBEYRITIEL]]. MY 2Rk,
1966,11(3) : 263 —342.

[6] WU Chichih, HSU Zhifu, TSOU Chihhua. Studies of Eu-
rya (Ternstroemiaceae) in Taiwan (1), a new endemic
species, Eurya septata[ J]. Botanical Bulletin of Acade-
mia Sinica,2003,44 . 67 -72.

(7] BFIZE, BRI /A Sl 28 7l o0 M A 2 3 R X
L. VEsEYy, 2007, 27(2) 272 -276.

[8] JAZR ALEH, EH. POD PPO 458U 76 25 22 R i
FE LR L] sl s A R A AR,
2010, 49(4) . 106 - 110.

(9]

(10]

(11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

STEFAN S, SERHAT S C,VALERIO P, et al. Metabolic
fingerprinting of Leontopodium species ( Asteraceae) by
means of H NMR and HPLC-ESI-MS[ J]. Phytochemis-
try,2011,72; 1379 - 1389.
SUN Feng, CAI Zheng, MUHAMMAD I C, et al. Dis-
tribution of the triterpenoid saponins and chemotaxonomy
of the genus Clematis L. by high-performance-liquid-
chromatography-mass spectrometry [ J ]. Biochemical
Systematics and Ecology, 2010, 38.:1018 - 1025.
JERIZRDL, B B H A2y 284 [ M. B3t B IRRL
SAHOR I AL, 2005.
FEEGLL, S I I, S N ] HPLC B R 1 77 R
FftlE] 5 28 5 70 R FE [T ] PE LA 1 2 4k, 2007, 27
(11):2195 -2201.
TR, PR R RSO (3 - RGBTk
TEXEE IR 3 2 h BRI [T ] v b 25 2%,
2003,28(9) .812 - 816.
ARG, B, T, A Bk S E 2 A YR
HPLC $8 8 RS RFAE 5 A 27 3 205 [T ] i 2y
Z2,2011,36(11) ;1478 —1482.
PENG Li, SONG Xiaohong, SHI Xianggang, et al. An
improved HPLC method for simultaneous determination
of phenoliccompounds, purine alkaloids and heanine in
Camellia species[ J]. Journal of Food Composition and
Analysis, 2008,21:559 -563.
WU Chichih, HSU Zhifu, TSOU Chihhua. Phylogeny
and taxonomy of Eurya ( Ternstroemiaceae) from Tai-
wan, as inferred from ITS sequence[ J ]. Botanical Stud-
ies, 2007, 48.97 - 116.
PARK S Y, YANG H C, JI Y M, et al. Induction of
the apoptosis of HL-60 promyelocytic leukemia cells by
Eurya emarginata[ J]. Cancer Letters, 2004, 20531 —
38.
PARK S Y,LEE H J, YOON W ], et al. Inhibitory
effects of eutigosides isolated from eurya emarginataon
the inflammatory mediators in RAW264. 7 Cells [J].
Archives of Pharmacal Research, 2005, 28 (11) ;1244
- 1250.





