IR A B b e i R PR DR 4 vy o s R ) e R R
T P 70 AT R 0 (RO Sl T B AR il Sz 4
PR L5 K AR ) ST 5K T AR 2 5 i
EIENANEEAN, IR = T HR A RE AT R
o DAL, 3T P ) b £ B2 EBU el B2
SO ) 2 HAT R R 28O, ) S 2 R s B O
R AR T TR 57 B 1] Bk £ BT 2 EE ] Bl
VEBEICYIRN B b O (PRGN T 6.36% . it
P, AZAEARE S TR, RE R RAR [F] I 38 i 2
B, A — SRS TT R .
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M E N It gk, R E T, BT ek, TR N 215123 25T AEL R, BT AT 832000)

WE: BB AR AELIE(Cynanchum chinense R. Br.)¥ L3 AL 6910 F R o, Fik

KR AB-8 XILM AR AL, AbAcAR &0,

LX2000 #tf54%, Sephadex LH-20 A: & 355 75 ik o B shil; # A EREERRE TSP LN, ER ABHEER
LERAE 70% L BRI T o B IFE) 9 AMMeAd, RS R A TRE(]). RHE(ID. -5 % B, AT FEFAV).
FREN) LABVD). bAB-3-0-p-D-wra H B F V), »EFHEWN)., N EFE-7-0-4-D-F HEBBEF(X). Fit
eV V. IXABRARBESD T BRE],; kdm 1. . V~IXAERAKS T 5 BFE,

KR Mk, FRE; MEEE; DEXE-T-0-4-D-F A MEEE

HESES: R284.1 MERFRETS: A XEHS: 1007-7693(2013)03-0274-04

Study on the Chemical Constituents of the Aerial Parts of Cynanchum Chinense R. Br.

FENG Jianyongl, CHEN Hongz, SUN Yanl, LIU Jiangyun]*, AO GuiZhenl(].College of Pharmaceutical Science,
Soochow University, Suzhou 215123, China, 2.School of Pharmacy, Shihezi University, Shihezi 832000, China)

ABSTRACT: OBJECTIVE To study the chemical constituents of the aerial parts of Cynanchum chinense R. Br. METHODS
The compounds were extracted and purified by AB-8 macroporous resins, silica gel column chromatography, LX2000 resin and
Sephadex LH-20 columns. Their structures were elucidated on the basis of physico-chemical properties and NMR spectral
analysis. RESULTS Nine compounds were obtained from 70% aqueous ethanol extract of Cynanchum chinense and elucidated
as n-hexadecanioc acid (), salicylic acid (II), B-sitosterol (IIl), B-sitosterolglucoside (IV), apigenin (V'), kaemperol (VI),
kaemperol-3-O-4-D-glunoside (VII), tricin (V), and tricin-7-O-B-D-glucuronide (IX). CONCLUSION Compounds V, VIl and
IX were obtained from this genus, and compounds [, Iland V—IX were isolated from this plant for the first time.

KEY WORDS: cynanchum chinense; apigenin; tricin; tricin-7-O-f-D-glucuronide
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Y% (Cynanchum chinense R. Br.)ZR % FEE}
(Asclepiadaceae)# Sk e JE HE ), 24 F AR S i =%
Flo MRATHERERE fEH IR, FLTHAMETRTT
PeaEt, At NSEEG, SR T 2R 4 K 3
YUK B S L AT HUOIR o A o VR B
VWL [ Py 36t R G808 S A Ak 2 1 B9 T
VE X B AR vh e MR AR, o 36 R R 3t 57 4 A 3R
. BT g R Bt B A B A
EMIPIRIEE, Hb AR Ky AT AR A
MR Bds, BAT T RN W ) ARSI 0 1
YR EIAT AT T A A AT, LA AR 9
MMEED, S T ASEERR(T ) KBIR(ID)-
B-HEEEAID) g-E MF(V). AR E(V) W
ZWy (VD) 11128 13 -3-0-B-D- Rt i 75 26 0 17 (VD /)
FEFE W) /N3 B K -T7-0-p-D-Hi %5 ¥ B 1R 1
(IX)o HAEm V. V. DXCh B R MNAS S R
hABEAEEE T . VDO E RN R 5
G
1 MRANLEE

XT-5 5 50wt A AL RHMCR DA AR )
Brucker ACF-300+ 4004 il Hu 4 A (3% [F A - 3 -1
IRBIA T, TMSHAWNAR); AB-8 Fl LX 200044 [if
e P2 3R A ] EIR(200-300 H ) EiEIR
B 5 B eEfe s e Sephadex LH-20 14 [
L GEA w) o FAbR I Ry 43 Hr 4t Wy 8 2545 14

KESREH 1364y T 2010 4557 11 588 1B X oA
WFHRR, SR IN K5 25 22 B X F B 8 h
Yk (Cynanchum chinense R. Br.)ZEf1IH, FrA<
(CC2010090 )AFTH T I MM K57 242 Bt
2 RESE

ok BEdh SO 3 kg, £ 8 £ 70%4
B PR N (2 h X 3 k), $REBGEA I, URK
5% 4L, WIE, SEBH AR QERREEL(4 LX4 1K),
PR A I IRAE1S R OB (17 g)s AHUS
KA b AB-8 KL, KA KFT 30%-
50%, 70%, 95%ZWE(H% S LU, Z e BB
JEIRAEAK IR A~D PN . IR LBEHAL
2 s A AL T, A K- S TR L WE(S0 1 1~
1) EA-HEE(10 © 1~1 : DR EVEN, TLC
K& FEA RN Sy, 23 3R A Fr. 1~11. Fr. 12~16
Wore Fr.6 S E M EMLEY 1 (32 mg);
Fr.7 £ E 4 A2 A W32 me); Fr. 8 &
R 45 A 2 & 11 (60 mg); Fr. 12 LX
R SR 255 2013 4F 3 H R 30 455 3 1

2000 MAEAE, SLHEE-KG 7, 101, 7:3)BE
VeI, 50% F R Ve 73 48 Sephadex LH-20 #F H
FEVEIE, 73 2146 & V (15 mg) R A VI(12 mg);
Fr. 13 | LX 2000 M igkE, W RE-K3 7, 101,
7 I3)VBRBETENL,  50% R I R A 28 H I A
BEMEAPVIGR0 mg); Fr. 14 L EEELE N, 15
&IV (25 mg); Fr. 15 | LX 2000 BfgE, FHfEE
K@ IT, 11, 7 3)BREENEN,  50% T RE S M
{74 Sephadex LH-20 I EEVENE, 73314654V
(15 mg). C #AL(12.1 g) b LX 2000 K gk, HEE
JRQ2 D8, 307, 111, 7 I 3)BREUENL, 50% TR
JBE A7 &5 48 FP R 45 R A B AL A TX (30 mg)»
3 HEHERE

a1 ARG, 'H-NMR(CDCl;,
300 MHz) 8: 2.34(2H, t, J=7.5 Hz, -CH,COOH),
1.63(2H, m, -CH,CH,COOH), 1.21~1.40(24H, brs,
12X -CH,), 0.88(3H, t, J=6.6 Hz, -CH,CHj).
BC-NMR(CDCl;, 75 MHz) &: 180.5(COOH), 34.2-
22.8(C-2~15), 14.3(C-16). LL_ L%k 15 S iik[6]3%
K3, BENTINBEE

AW FAEEIRES S (P ), 'H-NMR
(CD;0D, 300 MHz) &: 7.86(1H, dd, J=7.9, 1.7 Hz,
H-6), 7.45(1H, ddd, J=8.7, 7.3, 1.7 Hz, H-4),
6.91(1H, m, H-5), 6.86(1H, d, J=7.3 Hz, H-3).
BC-NMR(CD;OD, 75 MHz) &: 171.7(COOH),
161.4(C-2), 134.7(C-4), 129.7(C-6), 118.2(C-5),
116.3(C-3), 112.1(C-1). LA %¥di 5 Seik[ 7134 A
—3, BENKMIR.

tEWIT: To s Ik 45 i
137 'Co TLC L10%BRIR £ i K4 (a,
AL R R H—3, Bw Np-B .

EMIV: A RK(HE), mp282~283 C,
TLC & 10%6iMR LWEE 6o KA e, 250 i
JLE RE 8 %@ g M.

WEPV B aEIR G (TR, "H-NMR
(DMSO, 400 MHz) §: 7.92(2H, d, J=8.5 Hz, H-2/,
6'), 6.93(2H, d, J=8.5Hz, H-3', 5'), 6.76(1H,
s, H-3), 6.47(1H, s, H-8), 6.18(1H, s, H-6).
BC-NMR(DMSO, 100 MHz) §: 182.1(C-4), 165.0
(C-2), 164.1(C-7), 161.9(C-4"), 161.7(C-9), 157.8
(C-5), 128.9(C-2", 6'), 121.5(C-1"), 116.4(C-3', 5),
104.0(C-10), 103.2(C-3), 99.4(C-6), 94.4(C-8).
DL 3 5 SCIR[81 A — 3, BE N TR
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Tab 1 Name, formula and structure of compounds

WP 45 e gifg

[o]

Iﬁﬁ@ﬁ( I ) C16H3202 /\/\/\/\/\/\/\)‘L
OH

KB C7Hs0;3 OH

[:[ OH

o)
-4 5§ i (T1D) Ca9Hs500
B-HIE NEEAV) C36Hg20s 0
CH,OH ‘@ H

HEEV) Ci5sH190s O OH
HO O
()
OH O
1L A5 (VD) Ci5H1006 OH
HO o O
L]
OH
OH O
W 7Ry -3-0-p-D-  CatHaoOn OH

o W 4 W 2

HO. o}
(v (1] on

OH
IINFZ 5 2% (VI C17H1607 o~
OH
CC L
OH O
e
INFEHF-T-0-B-  CasHouOs 0 on
D= 2 T T Hoog . o/
IX) OH O
HO

APV AR S & (F ), 'H-NMR
(DMSO, 400 MHz) 8: 12.44(1H, s, 5-OH), 10.72
(1H, s, 7-OH), 10.03(1H, s, 4'-OH), 9.26(1H,
s, 3-OH), 8.052H, d, J=8.9 Hz, H-2', 6'), 6.94
(2H, d, J=8.9 Hz, H-3', 5'), 6.44(1H, d, J=2.0 Hz,
H-8), 6.19(1H, d, J=2.0 Hz, H-6). "“C-NMR

-276 - Chin JMAP, 2013 March, Vol.30 No.3

(DMSO, 100 MHz) 8: 175.8(C-4), 163.8(C-7), 160.6
(C-5), 159.1(C-4"), 156.1(C-9), 146.8(C-2), 135.5
(C-3), 129.4(C-2', 6'), 121.6(C-1"), 115.3(C-3', 5'),
102.9(C-10), 98.1(C-6), 93.4(C-8). L F¥idk 5
BR[OIFEA—H, % M L&

eGPV 38 (45 5 (), Molish e W BH T,
V2 IR K MR A B, "H-NMR(DMSO, 400
MHz) §: 12.62(1H, s, 5-OH), 10.88(1H, brs,
7-OH), 10.20(1H, brs, 4'-OH), 8.03(2H, d, J=
8.8 Hz, H-2, 6'), 6.87(2H, d, J=8.8 Hz, H-3', 5),
6.43(1H, d, J=1.9 Hz, H-8), 6.20(1H, d, J=1.9 Hz,
H-6), 5.46(1H, d, J=7.2 Hz, H-1"). “C-NMR
(DMSO, 100 MHz) &: 177.4(C-4), 164.2(C-7), 161.1
(C-5), 159.8(C-4"), 156.3(C-9), 156.2(C-2), 133.2
(C-3), 130.7(C-2', 6'), 120.4(C-1"), 115.0(C-3', 5'),
103.9(C-10), 100.9(C-1""), 98.6(C-6), 93.5(s, C-8),
74.2(C-2"), 76.4(C-3"), 77.3(C-5"), 69.9(C-4"),
60.8(C-6"). LL FH 5 SCBR[91EA 5, BEh
L1 23 [} -3-O--D- ML i 7 2 B

APV 3kt (FEE), "H-NMR(DMSO,
400 MHz) 6: 12.97(1H, s, 5-OH), 7.31(2H, s,
H-2', 6'), 6.97(1H, s, H-3), 6.55(1H, d, J=2.0 Hz,
H-8), 6.20(1H, d, J=2.0 Hz, H-6), 3.88(6H, s,
2X-OCH;). "“C-NMR(DMSO, 100 MHz) &: 181.8
(C-4), 164.2(C-7), 163.7(C-2), 161.4(C-9), 157.4
(C-5), 148.2(C-3', 5'), 139.8(C-4"), 120.4(C-1'),
104.3(C-2', 6'), 103.7(C-10), 103.6(C-3), 98.9(C-6),
94.2(C-8), 56.4(-OCH;). PL_¥ds 55 Ciik[10]3 A4
—3, BEhANEERE.

WAWIX: BRAR(TEE), 'H-NMR (DMSO,
400 MHz) 6: 12.95(1H, s, 5-OH), 7.36(2H, s,
H-2', 6), 7.04(1H, s, H-3), 6.91(1H, d, J=2.1 Hz,
H-8), 6.49(1H, t, J=2.1 Hz, H-6), 5.25(1H, d,
J=7.2 Hz, H-1"), 3.89(6H, s, 2X-OCHj3). *C-NMR
(DMSO, 100 MHz) 8: 181.9(C-4), 169.9(C-6"),
164.1(C-2), 162.5(C-7), 161.1(C-5), 156.8(C-9),
148.2(C-3", 5), 140.2(C-4"), 120.2(C-1), 105.4
(C-10), 104.7(C-2', 6'), 103.8(C-3), 99.4(C-6),
99.3(C-1"), 95.0(C-8), 75.7(C-5"), 75.2(C-3"),
72.8(C-2"), 71.2(C-4"), 56.4(-OCH3). VL ¥4
BSCERTTEEA — B, %08 N /N 3R -T7-0-4-D-
A PR A R AT

T PN HI 24 2013 4 3 J 55 30 45 3 ]
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ICP-OES MEARR =i NE ey 18 MMETZSE

B4 RMET, B4, BWE, B JOMNTRES A%, BN 310053 2B R AL LR R,
WL 749 315100)

HE. BRY ZIWRBAEE T A4 E(CP-OES)M Z ¥ N+ #F A £ 65 4k, WERE i L&+ Ag. As,
B. Ba, Bi, Cd. Co. Cr, Cu, Fe. Ga. Hg. In. Mn, Ni, Pb, Tl#= Zn 18 #rLE W4 F., ik RAHENEMERL
B MH, KA ICP-OES MEHRTHMELE, BFR BHALFTEAZBTEANZMEX R RS, r £ 0.9993~0.9999
Z ), FHEKEE 95.0%~103.2%Z F], RSD<10%(n=6), &M ESM TR, 5t BN BEBERNIE, ik, #
Tl MR A, E O, &M, ICP-OES TR MM E S RH#@E L, FIEbkit,

KR N, bR F BT AME; MELE

PESES: RI1T XEkFRSAS: B XEHS: 1007-7693(2013)03-0277-04

Determination of Eighteen Trace Elements in Fritillaria from Different Places by ICP-OES

CAI Wei'?, XIONG Yaokang', SHENG Zhenhua', XIA Miaofen’, CUI Mingchao®(/.College of Pharmacy,
Zhejiang Chinese Medical University, Hangzhou 310053, China; 2.Department of Traditional Chinese Medicine, Zhejiang
Pharmaceutical College, Ningbo 315100, China)

ABSTRACT: OBJECTIVE To establish a method for determination of trace elements in Fritillariae Thunbergii Bulbus by
ICP-OES, and compare 18 trace elements content of Fritillaria from different places, such as Ag, As, B, Ba, Bi, Cd, Co, Cr, Cu,
Fe, Ga, Hg, In, Mn, Ni, Pb, Tl, Zn. METHODS Microwave digestion procedure was applied under optimized conditions for
digesting Fritillaria. Concentrations of elements were determined by ICP-OES. RESULTS Experimental results showed that
linear relationship was good, » was between 0.999 3 and 0.999 9. Average recovery rate was between 95.0% and 103.2%, RSD
was less than 10%(#=6). The results met requirement of microanalysis. CONCLUSION Microwave digestion is a simple and
rapid method. It digests completely with low blank value and the measurement result is satisfactory. ICP-OES method is rapid,
accurate and convenient, can be used to determine various trace elements.

KEY WORDS: Fritillariae Thunbergii Bulbus; ICP-OES; trace elements
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