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Study on Chemical Constituents of Ethanol Extract from Yao Medicine Cissampelopsis spelaeicola

LIANG Shuang', MA Wenfang', LIANG Kewen’, ZHAO Lichun', DENG Gang', XIE Dongyang’ (1. College of
Pharmacy, Guangxi University of TCM, Nanning 530001, China; 2. Guangxi Jianfeng Pharmaceutical Co.,
Ltd., Nanning 530104, China; 3. Guilin Niutai Biological Technology Co., Ltd., Guangxi Guilin 541004,
China)

ABSTRACT OBIJECTIVE: To study the chemical constituents of ethanol extract from Yao medicine Cissampelopsis spelaeicola.
METHODS: The petroleum ether, ethyl acetate and n-butanol fraction from 75% ethanol extract of C. spelaeicola were isolated
and purified by silica gel, SephadexLH-20 gel column and AB-8 macroporous resin column, etc. The structures of the compounds
were analyzed and identified by physicochemical properties and spectral data (mass spectrometry, hydrogen spectrum, carbon
spectrum). RESULTS & CONCLUSIONS: Twelve compounds were isolated and identified from 75% ethanol extract of C.
spelaeicola. B-sitosterol ( I ) and Stigmasterol ( I ) were isolated from petroleum ether fraction; p-hydroxybenzoic acid ( I ),
p-daucossterol (IV ), protocatechuic acid( V), 6p-hydroxyeremophi-7(11)-en-12,8-olide( VI), 10-hydroxyeremophil-7(11)-en-8,
12-olide ( VI ) , 10 p-hydroxyeremophi-7 (11) , 8 (9) -dien-8, 12-olide ( VIl ) , Quercetin ( IX ) , Hyperin ( X ) and 4 a-hydroxy-
eudesman-11-ene ( XI ) were isolated from ethyl acetate fraction; quercetin-3-O-robinobioside ( Xl ) was isolated from n-butanol
fraction. Compounds I -XII are isolated from C. spelaeicola for the first time. The study can lay material foundation for activity
stady of C. spelacicola.

KEYWORDS Cissampelopsis spelaeicola; Chemical constituents; Isolation and identification; Structure identification
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HCT %5 1%4% . AVANCE-500 MHz 78 542 i AL 415 it 1
% ( 3 [ Bruker Daltonics 2 7] ) ; YRT-3 Z 45 15 {3 (Kt
TSR P FRA 7)) s RE-52AA U liehk 28 41X (
T o HE AR A FR A FDD o
1.2 @ 5RF

Kok X258 T 2014 4E 10 A R T PUERETT, &
PO e = 20 A PR w38 AT SCREIV 9T 51 56 58 I 4G R 4
AT BB [C. spelaeicola (Vant) C. Jeffrey et Y. L.
Chen] ¥ #8553 FrACRAE TR K UAE R AT
PR

SephadexLH-20 ¢ 2 (18~111 pum, 3€ [# Pharmacia
DD s EERE (100~200.200~300 H , 35 5L T ;
AB-8 K AL NG (0.3~1.25 mm, Ki% £ E YR A R
O] BEERE (30~60.80~100 H , [#25 4 A4k 2 71
FIRA A s p-HHE A7 B8 g (L5 - 474-58-8, 4l
98% ) -4+ 5§ BEXT e iy (L5 : 83-46-5, 4l FiF : 98 % ) 1
B _FE T A YR A BR A R 5 HeAa i3 ko b4l
KAk
2 ER54E

BT M 085 K XU 24 44 10 kg, B3B8, I 10 £%
(L/kg)75% LT R ARE 3 K, BRK 2 h, 198 , A IR HEHL
T, VR RSO R A IR IR 1 035 g0 R IR
PE R R (60~90 °C, FIA) . LB ZEE OF
TEERS A3, 430 B A A BGERAL, IS )L A5 A
THEER A7 185 g LR LERHARAL 235 g aE T MR 126 go

A kRS A7 100 g, FEFE T 200 g fif i (100~200
H), ZhEHH(200~300 B, F[A)) (i 435, LhA k-
PR (10:1.8:1.4:1.6:4.1: 1, V/V)BEREBENL, 23260
T (TLC) %00 5 & 9F , 15 5 i 43 (B S1~S5) .
W, U4 S2 A 2 Al T K I DL A T ek S 2 2
i, AL A 1 (22 mg) 3 34 SA G REAE 3, LUATH
fiik- 2,12 g (50 1, VIV BEMG 4346 G4 1T (19 mg) .

W18 O TEFRAL 150 g, $EAE T 200 g fERZ (100~200
H ), ZrE R s 43 8, LA il BE- I (100:0.50: 1,
20:1.8:1.5: 1. 1 1, /W) BB, 28 TLC %95 & 91,
1244 (BT HL~H12) . B4 H3 (750 mg) & ik i
RS, DA k- £ R 0 (50 : 1~5: 1, V/V) B B Uk
M AR 72N, 4 TLC 8 5 &1, AR E 92 mg;
FRBRE SRR, DL OR O BER-FEE(50:1~3:1,
VIV FEENG , b UL R L BE-HEE (52 1, IV PR A5
AP (16 mg) . i H4(900 mg) A fik it (i, LA
SFA-FEE(50: 1~5: 1, V)BT, & TLC X E 5 &
I, SR, 15 74 CL~C4; Wi 4) C2 L hk ek fa
W LR OHR-FEE (L1, V) e, AL & W IV (17
mg) ; W3 C3 LRk B H: (i, LA LR L FR-HWE(5: 1,
VIV) YR, B4 &5 9 V (12 mg) . 43 H5 (670 mg) £
Sephadex LH-20 FE 835, LAE5-FHEE(L: 1, V/V)PEE 1%
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WIS AL~ AL Wi 4> Al ZRERAE a3, LA ihE- 2
FR TR (6: 1, VIV) ML, 15465 VI (13 mg) FiLS VI
(20 mg) ; W9 43 A3 28 SR Ik Jie 1 2 e i, LA A - HH B
(8:1, V) RIEFFH, G (9 mg) . ¥is H6
(1 200 mg) Zerk et (il , LA -HEE(50: 1~1:1, V1)
T BE W B, 453V 3 29 M1~M4; V.3 7 M2 48 Sephadex
LH-20 #1033 , AST-H (1= 1, /7)) BeIi 154k & IX
(15 mg) ; W3 43 M2 28 R WERGAE (i, DL — S B - HH B
(100:0~3: 1, V/V) B BEGRIEE , Horh — S H e - (20 1,
VIV) VR b IR B e 2 0 2 W I A S L 11
AW X (17 mg) . 4> H8(700 mg) 4 Sephadex LH-20
FE@TE, UG- EE(L: 1, VY)W , BEI 41 20 F 2 ik
JEEAY (838 , LA G- W B (100 : L~1: 1, V/V) B BE Ve,
13 43 D1~D3; Wik 43 D3 2k e AE i , LAAT Tk -
PRITR (20 1, V/V) PRI, T8 5 Ik g 1 )2 £ 3, A 2 -
K-HR(4:1:0.1) IR, A EPIXT(18 mg) .

ICIE TR AL 100 g, 28 AB-8 KALI IR AT 43l , LA
IR 95 % LM BEE LABRAE , AR5 46 g ¥ Likiz
B AR Ak, DA - EE(100: 1~0: 1, V/V) B
VR, 4 TLC %55 & 9%, 8 7 M/ (P D1~D7) . H:
o, s D2(900 mg) £ RE AT (03, A5 - (81 1,
VIV) BRI, VeI BRT Hh IR € 45 5 (106 mg) , 1% 45 i P
I IR T e v )22 3, DA FE - R (100 : 2, V7V) Sl J T
AL, AHEAXT(10 mg) .

3 HHEE

a8 1T ~XIA 45 WL 1,

a1 ass i (a4 5 (mp) : 136~
137 °C o 4313 : CoHsO, HL T % 5 1% (ESI-MS) = m/z
413.3[M—H] . Liebermen-Buchard i )i & FHE , 15 6-4%
£ BT BRI AT TLC, 28 3 RO [P R TF R G [ A1
lik- R CR (41, V/V) Aihilk- — S be-ad (10:1:1,
VIv) Aimk- — S AR bE- LR OTE (6: 1 1, VIV BTG
FEASAE (R —F IR A5 mp AN T, i e iz e 54
Hp-A E B

AW kR CA ) , mp: 144~145 C.
4% F 2L s CuHiO, ESI-MS: m/z 413[M+H]" . 'H-NMR
(CDCl;, 500 MHz) 6 : 3.53 (1H, m, H-3) , 5.14 (1H, m,
H-6) , 0.66 (3H, s, 13-CH.) , 1.01 (3H, s, 20-CH,) , 0.98
(3H, s, 10-CH,) , 5.15(1H, dd, J=15.2, 7.8 Hz, H-22) ,
5.01(1H,dd,J=15.2,7.8 Hz,H-23),0.84~0.81 (6H, m,
H-26,27),0.83(3H,t,J=7.2 Hz,H-29) , “C-NMR (CD-
Cl;, 125 MHz)6:37.2(C-1),31.7(C-2) , 71.8(C-3) , 42.2
(C-4),140.6(C-5),121.7(C-6),31.7(C-7),31.9(C-8) ,
50.1(C-9) , 36.6(C-10) ,21.0(C-11),39.7(C-12) , 42.3
(C-13) , 56.9 (C-14) , 24.3 (C-15) , 28.7 (C-16) , 56.4
(C-17) , 12.1 (C-18) , 19.2 (C-19) , 40.3 (C-20) , 19.8
(C-21),138.3(C-22),129.2(C-23) ,51.1(C-24) , 31.6
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(C-25) , 19.5 (C-26) , 18.8 (C-27) , 25.2 (C-28) , 12.3
(C-29)o DL EEES SCIRI2IEA— 30 e e b &)

) 10 8 o "
, 302 I o 3 _ o
HO p 3 A o
5 OH
HO ¢ 13 4 OH s
EALG&WV FALE IV
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Fig 1 Structures of compound I -XII
AP . s 5 (), mp: 213~214 C. 4
+ & : CGHO,, ESI-MS: m/z 121[M — OH] * . 'H-NMR
(CD,OD, 500 MHz) § : 7.96 (2H, d, J=8.0 Hz, H-2,6) ,

13

LALS NI

FEHE 2019FFE 0FE20E

6.94(2H,d,J=8.0 Hz,H-3,5) . “C-NMR (CD;0D, 125
MHz)d:122.9(C-1),163.7(C-4),131.6(C-2,6),115.8
(C-3,5),169.4(1-C=0) ., LA ¥ 5 CHk[3] A —
Sz B X R R .

APV : KR (IEE) , mp: 286~287 C. 41
TR : CsHeOs, m/z: 577[M+H] ", Liebermann-Burchard
FO 5 PR, Molish s 5 FHAE , 5 8-AE 11 % l i
AT TLC, 28 3FPAS R M SR T R e[S -H B (10: 1,
VIV) R e-HEE(6: 1, VIV) . LTRCER-FEE(T7: 1,
VIV G REE— 80 IR A5 mp AR, #UE &%
& hp-E M.

AV AR AR HE), mp:200~201 C. 4
¥ & . CGHO,, ESI-MS: m/z 153[M — H] * . 'H-NMR
(CD;OD, 500 MHz)§:7.43(1H,d,J=1.8 Hz,H-2) , 7.51
(1H, dd, J=8.0, 1.5 Hz, H-6) , 6.77 (1H, d, J=8.4 Hz,
5-OH) ., “C-NMR (CD,0OD, 125 MHz) ¢ : 123.9 (C-1) ,
117.5(C-2),147.1(C-3),152.5(C-4),117.1(C-5),124.3
(C-6),169.6(C-7), VA b H#s 15 SCHR[4] A —3k, il
EZMEY N E LA .

LAYV To s 5 CAimBE- LR R ,mp: 177~
178 C . 4 3 : CsH»0,, ESI-MS: m/z 251[M+H]" .
'H-NMR (CD,OD, 500 MHz) 6 : 4.93 (1H, s, H-6) , 4.91
(1H,m,H-8),1.96(3H,s,H-13),0.91(3H,s,H-14),1.06
(3H,d,J=6.5 Hz,H-15), "C-NMR(CD:OD, 125 MHz)
5:28.1(C-1),19.5(C-2),28.3(C-3),32.1(C-4) ,45.1
(C-5),71.1(C-6),162.9(C-7),77.5(C-8) ,35.2(C-9) ,
35.4(C-10),122.9(C-11),176.0(C-12),9.1(C-13),20.4
(C-14),15.0(C-15) o Pk %4 15 STk [5] 384 — 4, ik
KB ZAE Y R 6p-F2HE- L v F -7 (11) -5-12, 88-
N

AWV T s i CAmbE-fR lE) , mp: 170~
171 €. 4 ¥ : CsH»0,, ESI-MS: m/z 251[M+H]" .
'H-NMR (CD,0OD, 500 MHz) ¢ : 1.80 (3H, s, H-13) , 0.92
(3H,s,H-14),0.81(3H,d,J=6.0 Hz,H-15),2.65(1H,d,
J=14.6 Hz,H-6a) ,2.48(1H,d, J=14.6 Hz, H-6b) , 2.09
(1H, dd,J=7.0,12.3 Hz,H-9a) , 1.88 (1H, dd, J=10.9,
13.8 Hz, H-9b) . “C-NMR (CD,0OD, 125 MHz) ¢ : 36.1
(C-1),22.6(C-2),28.7(C-3),33.0(C-4),45.2(C-5),30.8
(C-6),161.9(C-7),78.5(C-8),41.3(C-9),74.7(C-10),
121.2(C-11),174.6(C-12),8.8(C-13) ,14.2(C-14) ,16.5
(C-15). LA F-%iHis 5 SCHR[6]1 A — 3, U e b &)
R 10p-F25E-7(11)-4-8, 12- 3L BLEE T N -

APV Tk R CAhE-FR CFE) , mp: 169~
171 °C . 4r 730 : CHwOs, ESI-MS: m/z 249[M+H]" .
'H-NMR (CD:OD, 500 MHz)J: 1.78 (2H, m, H-1) , 1.24
(2H,m,H-2),2.09(2H, m,H-3) ,4.11(2H, m,H-6) , 1.61
(1H, m, H-4) , 2.32 (1H, brd, J=13.2 Hz, H-6b) , 2.38
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(1H,d,J=13.2 Hz,H-6a),1.69(3H,s,H-15),0.88 (3H,
s, H-13) , 0.93 (3H, s, H-14) , "C-NMR (CD;OD, 125
MHz)§:27.1(C-1),30.9(C-2),32.6(C-3),44.4(C-4),
47.1(C-5),36.2(C-6) , 147.2(C-7) , 149.3(C-8) , 120.5
(C-9), 776 (C-10) , 123.7 (C-11) , 170.9 (C-12) , 7.9
(C-13),15.8(C-14),17.3(C-15) . VA [ %di 15 3cmik[6]3E
A B, MOE B ZAR S W 108- 2 5E-7(11) ,8(9)-—
Ji-8, 12- 3 LB g .

AP IX B g i (F ) ,mp: 313~315 C. 41
¥ i : CsHOr, ESI-MS: m/z 303[M + H] *. 'H-NMR
(CD,OD, 500 MHz) ¢ : 6.15 (1H, d, J=2.0 Hz, 6-OH) ,
6.35(1H, d, J=2.0 Hz, 8-OH) , 7.69 (1H, d, J=2.0 Hz,
H-2'),7.71(1H,d,J=8.2 Hz,H-5") , 7.59 (1H, dd, J=
8.4,2.0 Hz,H-6"), "C-NMR(CD,OD, 125 MHz)J:147.3
(C-2),175.2(C-4),156.7(C-5),99.2(C-6),164.5(C-7),
93.8(C-8),160.3(C-9),104.1(C-10),122.3(C-1"),116.4
(C-2"),145.2(C-3"),147.9(C-4"), 115.1(C-5") , 121.8
(C-6"). Db FEE S SCHR[TIEA 3 s e b 6w
i 2R

A X B A AR (B, mp: 225~226 C. 41
¥ & : CuH.0., ESI-MS: m/z 465[M +H] * . 'H-NMR
(CD,OD, 500 MHz) ¢ : 6.19 (1H, d, J=1.8 Hz, 6-OH) ,
6.38 (1H,d, J=1.8 Hz, 8-OH) , 7.54 (1H, d, J=1.8 Hz,
H-2'),6.82(1H,d,J=8.2 Hz, H-5"), 7.66 (1H, dd, J=
8.2, 2.0 Hz, H-6' ) , 5.22 (1H, d, J=17.3 Hz, H-1") .,
“C-NMR(CD;0OD, 125 MHz)6:157.1(C-2),135.7(C-3),
179.2(C-4),160.5(C-5) , 100.5(C-6) , 166.3(C-7) , 94.3
(C-8),158.2(C-9) , 105.5(C-10) , 123.3(C-1") , 116.2
(C-2"),145.6(C-3"),150.1(C-4"),117.9(C-5") , 123.7
(C-6"),104.3(C-1"),729(C-2"),752(C-3"), 705
(C-4"),77.3(C-5"),61.8(C-6"), L) FHd 5 SCHk[8]3:
B MO A A Y A 2Bk

EPIXIL: s & CailiE- O R OBR) ,mp: 181~
183 °C . 4> ¥ : CyHO., ESI-MS: m/z 240[M+H] " .
'H-NMR (CD:0D, 500 MHz) 6 : 4.66 (1H, brs, H-12a) ,
4.68 (1H, brs, H-12b) , 1.74 (3H, s, H-13) , 1.16 (3H, s,
H-14),0.88(3H,s,H-15), "C-NMR(CD;OD, 125 MHz)
6:41.5(C-1),19.5(C-2) ,42.8(C-3),72.6(C-4) ,54.4
(C-5),25.7(C-6),46.5(C-7),26.2(C-8),44.1(C-9),35.2
(C-10) , 150.6 (C-11) , 110.2 (C-12) , 21.8 (C-13) , 23.1
(C-14),18.1(C-15) o LA 045 SCHR[9] 3 A — B, i
WEZALE Y R 4a-hydroxy-eudesman-11-ene.,

A X : B a2 il (I EE) , mp: 193~200 C..
2y F 2 : CHyO6, ESI-MS: m/z 611[M+H] ., 'H-NMR
(CD,OD, 500 MHz)6:7.87(1H,d,J=2.0 Hz,H-2') ,7.60
(1H, dd, J=8.2, 2.0Hz, H-6") , 6.83 (1H, d, J=8.2 Hz,
H-5'),6.17(1H,d,J=1.6 Hz,6-OH) ,6.36 (1H,d,/J=1.6
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Hz, 8-OH) , 5.05 (1H, d, J=7.0 Hz, H-1") ., "“C-NMR
(CD:OD, 125 MHz) ¢ : 158.6 (C-2) , 136.9(C-3) , 177.3
(C-4),160.9(C-5),99.3(C-6),165.1(C-7),94.0(C-8),
156.8(C-9),105.2(C-10),123.7(C-1") , 116.1(C-2") ,
145.1(C-3"),149.6 (C-4'), 116.7(C-5"),122.7(C-6') ,
104.7(C-1"),73.4(C-2"),75.1(C-3"),70.7(C-4") , 74.6
(C-5"),67.0(C-6"),101.6(C-1"),71.3(C-2"),72.1(C-
3"),73.7(C-4"),70.3(C-5"),18.5(C-6") . LU F¥id s
SCHR[LOJEEAR — B, B AL B W i B 2 -3-0-1F
BEET o

4 itig

PRELPRE AT & B8 4%, B R HE P a3 e 24

FRAE RS i R DLAHOCHGE . A SCikds h, T HO0)E

FEFHEY) BRI JE 2@ 2 AR Y

2 ERER IS , I DU R AR s

WEYR FEE NS ; 550 xR E Y A PO PUs

B UM PR BUAML SRR B R R s ) A

F AT T IR E B2 ks R AR e | WP Wi e

Yy WA PR A FH FR G AN WG RIAYT S AR X B

KX T5 % L BESE U AL 2 o AT T b, 253

BRI 1200 B, 53 S B EEEC T ) T B

CID) PR R ER () (p-81 % b (V) LA IR

(V). 6p-F2FE- 3L BaI%-7(11)-H5-12,88-ER (V) (10

B-FRFE-T(11) M-8, 12- 3L LB R (V) L 10B- 32 3E-7

(11),8(9)-—4%-8, 12-3C LB TR (VID) (i 2= (1X) |

4 7Bk (X)) L 4a-hydroxy-eudesman-11-ene ( XI) #f Jz

R-3-O-VEMEBETT (XID) o b 404350l & T 2% 10 1R

2 VNSRS R A W I A FRIEAR AR,

Gh, 2 2EE AR, S BB PR AR

oAV EL ] o ek A A E T, A 22 Bk B Bk

JEB A BUINAR (P2 BUIMAE (BUE  B e A 2y BLAE

U Je S22 P2E b vl LA S5 BT ARWE5E s

a1 ~ X1 E R MIZAEY 3 2545 3, il R BE2

KR RBTR PO 57 5 25 HLTE R WS SR A I A

[1] JPREAR X E R ISR Bk T A%
MR EAE:HLAMLET ) URER AR I,
2014:157.

[2] ik, BRT, TR, 5 8 am 5 L ikt
D& dEZxERFFEMROHRFAFIMIR),2017,43(3):
263-267.

[3] MRED, B2, L, 5 T4 bt oY
TFSE[I]. ¥ 325 ,2016,47(11) : 1841-1844.

(4] %rdE, W, A7, .50 0 AL RrsE - T[],
P 2014,45(2):164-169.

[5] 75 H k.25 AAidh H KT 2R E R L[D]IL T h
JeRIGEH A, 2012.
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HPLC M I KB e 4 PSR HLS 0 o B
Sy
Rl ™ AR K W R 8 (LT E P ERAERFR, AN 450046;2.2 1 7 P

EHDARAG, TR ZEN 2368003 MTTEZERGHRAZ, M 510925:4 ) Mo EEHERGA
WAE, M 510663)

hESEE R283 XHEFRERS A XEHS  1001-0408(2019)20-2839-06
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 E R AIREMNEFRERA THEEIEF FELET ARBEE L R EFANTRERS &0 &k, P RAT RS
DHTe Tk KA BRORARE R, &R A Agilent ZOXDB-Cis, 348 A T BE- T (80: 20, VIV)-1 % B8 i AR i it (A 200
ik # 1.0 mL/min, #3] J% & % 335 nm, A3 % 30 C,# 4% 4 10 uL, KA SPSS 20.0 .SIMCA-P 13.0 34+ 47 £ R o5 %
R HERF FHEEE ABREL FETHEFZOREREASH A 0.131~1.446 pg(r=0.999 0) .0.031~0.345 ug(r=0.999 7) |
0.005~0.055 pg(r=0.999 2) ,0.024~0.268 pg(r=0.999 2); & FFE o %] % 1.178 8.0.602 9,0.744 1,1.079 1 ng, 4| F& 5 5] A
0.353 6.,0.106 1.,0.223 2,0.323 7 ng; #5 % B A& € M . & M X 3 69 RSD 3 /1 T 2% 5 v # @l & 4 5 2 99.38% ~100.56 %
(RSD=0.44% ,n=6) .91.01% ~96.81% (RSD=2.43% ,n=6) .91.44% ~97.34% (RSD=2.59% ,n=6) .96.21 % ~99.26 % (RSD=
1.23% ,n=6) s ERSAMNERET, LRSI FERS2EHAFRRERNOEILRAT 2NAEZRSWERT ZTKREAN
92.573% (>80% ) ; S14-3 A S 42 AF 5 3k 13, BAR IR SARRT 2095, S14-2,S14-1 R 23X 3PLAE 3 R A AP LA M 25 4 Ao T 7=
S, REARE , A AT RN Bk, TR TR BN E FALE AR R P AR IR E RS AT RSO T A R ES R R
FHERRBELE

KR FHEHEN HE SR ARE R T EE iR Gk SN RSO

Content Determination and Principle Components Analysis of 4 Kinds of Flavones in Scutellaria barbata
Decoction Pieces by HPLC

XIA Yunling', ZHANG Zhenling', ZHANG Hongkun®*, LIN Qinxian', LIANG Weilong', LU Li’ (1. School of
Pharmacy, Zhengzhou 450046, China;
Pharmaceutical Co., Ltd., Anhui Bozhou 236800, China; 3. Guangzhou Zhongzhiyuan Traditional Chinese
Medicine Co., Ltd., Guangzhou 510925, China; 4. Guangzhou Xiangxue Pharmaceutical Co., Ltd., Guangzhou
510663, China)

Henan University of Chinese Medicine, 2. Bozhou Hujiao

ABSTRACT OBIECTIVE: To establish the method for simultaneous determination of 4 kinds of flavones such as sutellarin,
sutellarein, luteolin and apigenin in Scutellaria barbata decoction pieces, and to conduct principle component analysis.
METHODS: HPLC method was adopted. The determination was performed on Agilent ZOXDB-Cis column with mobile phase
consisted of methanol-acetonitrile (80 : 20, V/V)-1% acetic acid solution (gradient elution) at the flow rate of 1.0 mL/min. The

[6] 255038250 5 F 25040 32 5 oA 0 [D]. 22 M ¢ 22 JH 38 [10] 214 s, Bt , (RN, S S e b A 55 0], F
T.K*,2010. 25 ,2017,48(8) : 1499-1505.

[7] &, FWEN, REH, S T2z 0]+ B £ 5% [11]  FSB. 3 4% K.k b X 3 A8 6944 5 s FF 7 [D].b 5
F A4 E,2016,22(13) :68-70. g R R, 2010.

(81 MM, T, £l ¥R MBI by [12] M4l Bea it 4ok sh, % 258 25 TR v IR L 200 5T
WFFE[I]. % 2544, 2016,39(2) : 322-325. HERE[T]. P BELAX P 25 ,2016,18(9) : 1212-1219,1229.

[9] BT H A BT 2 RACFE R HFFR[D].2EM 22 [13]  JRm, S, XUPE, 5 5 8 BB BT & BER ).+
A%, 2013, H %% E 25,2015,22(24) : 15-17.

[14]  Z=5RAN, RO | F RS 4 22 BT 25 R FH R S LPE AL

A LT H R 2R H (No.ZYBZH-Y-AH-03)
* I A L BESE O 1) R 2K R RS S & o E-mail:

940793931 (@qq.com

#EAFVER B, W R S RIS 1]« PP 2 B 251K

brifEfk . E-mail : zhangzl6758@163.com

TEHE

2019FEE 305 E 208

Tl AT E (D). 7 & 25 5 T 5 4Rk, 2015, 31(2) : 269—
272.

(Wi H#1:2019-02-01  f&[u] H#1:2019-08-01)

(4l 5KoChE )

China Phartmacy 2019 Vol 30 No. 2C - 2839 -



