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Study on Chemical Constituents of Ethanol Extract from Euonymus amygdalifolius
ZHANG Huiying', FU Xingging’, CAI Yiling’, LI Danye’, ZHANG Jianying®, ZUO Aixue’(1. Dept. of Pharmacy,

Qujing Medical and Pharmaceutical College, Yunnan Qujing 655011,

College of TCM, Kunming 650500, China)

China; 2. School of TCM, Yunnan

ABSTRACT OBIJECTIVE: To study the chemical constituents of Euonymus amygdalifolius. METHODS: Silica gel column

chromatogram, gel column chromatogram, TLC and semi-preparative HPLC were adopted to isolate and punfy eth,

xtgact

from E. amygdalifolius. The structure of compounds was analyzed and identified according to physical and perties,

spectral data (mass spectrum, hydrogen spectrum and carbon spectrum). RESULTS: Ten comp ere

extract of aerial part of E. amygdalifolius, i.e. taraxerol (1), sophoradiol (2), taraxero

(5), octadecenoic acid (6), p-Sitosterol (7),

compounds are all isolated from E. amygdalifolius for the first t1

Euonymus A. for the first time. The study lay a foundatlon for
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] )5 AM-400 % DRX-500 % 4% i 34 (NMR) 31 3% 12
(%1 Bruker 22 1) ) ; Hei-VAP Value Digital G3 R % fig#4
FERAN LB R ER SAS A TR A T .
1.2 K5

Sephadex LH-20 #E i #F 4 % ( F # Pharmacia 2y
F]) 5 LC3000 f il 4 = O AH i (b st G 5 8 tE R
H RN H]) s YMC-Pack ODS-A B 4 4,33 ( H 2% YMC
3l s RERE (200~300 H ) JEEEE A+ (B Sk 1))
2O (TLC) RERAR (R & KF4 UrFl2 5 T RS
FT) s SN g Al AR 2ok Tolk gl skt 4, K
RalifbK
1.3 Zo%f

KD AR T AR R HIX 28 2w HP B 2B
Hh 2 S SO A R R R 2 1 R B
2 REESEH

TP TP AE 5 10 kg, BYRE , LA 95% 2 BE Vs TR
B2k, ‘m%i@?d i IR R 4 I L AR
BARIRE 468.3 g IRE I EAS M, i Be LR 205k
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JEEAT €1, LAAT S k- R (60:1.30:1,20:1,15:1,12:
1.9:1.8:2.7.5:2.5.5:5, V/V)BREEVENL, 28 TLC /355 %
A, 75 8 M4 (D1~D8) .

Wi D1(38.3 g) Shk At i, LA iiifik- 218 21
(30:1.,20:1.,10: 1. 4: 1, V/V)BEFELENG , 75 DIA~DID,
Hp DIC A B A sk =& - EE(L: 1, V)19
s alifl, wEE L A E Y 3(21.3 mg) . DIB £l &
SO {03, DL - K (9 1, V1P S BE VR, 154k &
15(138.3 mg) Ab51 6(48.3 mg) . DID &k k: (4
TEJZHT, LAAT T BE- PR (252 1, 177) 25 5 vk i, Wb e
W, 28 TCL 5 250, G IFAR IR 43, 4G it A5k &4
4(11.3 mg) ; BRI S 20 BE A it [ — S Joe- F B (1 -
LViv)or stk /e 5% 9(14.0 mg) .

Wi D2(28.5 g) e R AT (B , LU vl k- — S H
Fe-NI (4:1:0.1, V/VIV) S5 BEGERR , W BE BRI, 2 TLC
e EE0 A AR RER 4, 15 D2A~D2C, Hr,D2A
ZERE AT (B AT, DA k- (20:1,15:1,10: 1,
VIV BE VR W BE VR, FE 45 A L 1R L B 1(25.4
mg) . D2BZBEHE RS — A e-H B (1 1, V)] 4%
B alifl, LSS LS 7(234.2 mg) . D2C &Rk eA:
i, LI - (15: 1,10 1, V/V) BE e , W AE Uk
JRRL , 22 Bk i [ — A R - H IR (1 1, V7)) 4 B 4l
b, LS G 2(10.2 mg) .

Wior D5(21.3 g) AN s i , iERCHEFRE | S RE AT
REEHT, AT E- LR £ BR(10:1.8:2.7.5:25.1: 1,
VIV) BB BE VR IBE , WCAE VR , 28 TLC 43 1 V500, & A
[0 43, 4G fh, 1k 59 8(16.5 mg) fb A4 10(12.0
mg).

3 iR . a/
4&%%1:&@%*;;%&1\ 3,
340(1H,

'H-NMR (400 MHz, 3) m, H-3) , 0.97

(3H,s,H-23 24),0.92(3H,s,H-25),1.09
(3H, 9M3H,s,H-27),0.82(3H,s,H-28),0.95
(3H,s,M-29),0.90(3H, s, H-30) , “C-NMR (100 MHz,

CDCl,)6:37.5(C-1),27.7(C-2),78.0(C-3),40.8(C-4) ,
55.2(C-5),18.4(C-6),35.2(C-7),38.5(C-8),48.3(C-9),
37.5(C-10),17.0(C-11),36.1(C-12),37.2(C-13),157.6
(C-14) , 116.3 (C-15) , 37.1 (C-16) , 37.5(C-17) , 48.8
(C-18) , 40.9 (C-19) , 27.8 (C-20) , 33.2 (C-21) , 32.6
(C-22) , 278 (C-23) , 15.4 (C-24) , 15.4 (C-25) , 29.3
(C-26) , 25.4 (C-27) , 28.2 (C-28) , 32.8 (C-29) , 20.8
(C-30) . 53Cwk[2-3]%F Re, HE S Hciia JE A — 2, T i
LA AWM A BEFERE (Taraxerol) .

&M 2: K AR ; mp: 219~220 C . 'H-NMR
(400 MHz, CsDsN) 6 : 3.44 (1H, m, H-3) , 5.20 (1H, brs,
H-12),3.84(1H, m,H-22),0.89(3H,s,H-23),0.77 (3H,
s,H-24),0.97(3H,s,H-25),1.02(3H,s,H-26),1.09(3H,
s,H-27),0.85(3H,s,H-28),0.95(3H,s,H-29),0.92(3H,
s, H-30) . “C-NMR (100 MHz, CDCl;) d : 39.2 (C-1) ,
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27.9(C-2),77.9(C-3),39.2(C-4),55.5(C-5),18.6(C-6),
33.4(C-7) ,40.0 (C-8) , 47.9(C-9) , 37.0 (C-10) , 23.7
(C-11), 122.3(C-12) , 144.4 (C-13) , 42.3 (C-14) , 26.2
(C-15) , 285 (C-16) , 38.7 (C-17) , 43.7 (C-18) , 46.5
(C-19) , 31.4 (C-20) , 42.3 (C-21) , 74.9 (C-22) , 27.9
(C-23) , 15.6 (C-24) , 16.8 (C-25) , 16.9 (C-26) , 26.0
(C-27),19.5(C-28),33.5(C-29),28.5(C-30) ., 5 3CHk
(A0 RE, FLI 5 E s A — B, AT e iz A S A —
fi2 (Sophoradiol ) »

LAY 3: KK ;mp: 239~240 °C . 'H-NMR
(400 MHz,CDCl;)6:5.57(1H,dd,J=4.0,8.0 Hz,H-15),
1.06(3H,s,H-23),1.01(3H,s,H-24),1.11(3H,s,H-25),
1.16(3H,s,H-26),0.91(3H,s,H-27),0.83(3H,s,H-28),
0.95(3H, s, H-29) , 0.92 (3H, s, H-30) , “C-NMR (100
MHz,CDCl,)§: 38.3(C-1),34.1(C-2),217.5(C-3),47.6
(C-4),55.8(C-5),20.0(C-6),34.1(C-7),38.4(C-8),48.7
(C-9) , 36.7 (C-10) , 17.4 (C-11) , 35.1 (C-12) , 37.7
(C-13),157.6 (C-14) , 117.2(C-15) , 36.7 (C-16) , 37.7
(C-17) , 48.8 (C-18) , 40.6 (C-19) , 29.8 (C-20) , 33.6
(C-21) , 334 (C-22) , 26.1 (C-23) , 21.5 (C-24) , 14.8
(C-25) , 29.9 (C-26) , 25.6 (C-27) , 29.9 (C-28) , 33.6
(C-29),21.4(C-30) . 5 3CHR[5]6] BE , g % %

— 350, ATHAE A A DR T A S 1 .

‘C. 'H-NMR

a4, AEBK; 2 6:
(400 MHz, CDCl, ﬁ =4.0,11.5 Hz,H-3),
35

5.23(1 ,x »1-11), 1.66 (2H, d, J=6.5 Hz,
,s,H-23),0.82(3H,s,H-24),1.03(3H,s,
5%,0.81(3H,s,H-26),0.77(3H,s,H-27),0.76 (3H, s,

H-28),0.83(3H,d,J=6.5 Hz,H-29),0.89(3H,d,J=6.5
Hz, H-30) . “C-NMR (100 MHz, CDCl;)d:36.0(C-1),
27.8(C-2),79.8(C-3),39.0(C-4),52.3(C-5),21.4(C-6),
26.6(C-7),40.9(C-8),148.8(C-9),39.6(C-10), 114.3
(C-11) , 359 (C-12) , 38.1 (C-13) , 36.7 (C-14) , 29.6
(C-15) , 36.0 (C-16) , 42.8 (C-17) , 52.0 (C-18) , 20.1
(C-19) , 28.2 (C-20) , 59.6 (C-21) , 30.7 (C-22) , 26.7
(C-23) , 155 (C-24) , 22.1 (C-25) , 17.0 (C-26) , 15.2
(C-27),13.9(C-28),23.0(C-29),21.4(C-30) . 5 3CHik
(615 HRt, FL i i B S AR — 2, T i 2 AL S 908 Sor-
ghumol,

REWS: kAR, HBE% H 2 (ESD-MS: m/z
293 [M+Na]'; 'H-NMR (400 MHz, C:D;N)J: 2.36(2H, t,
J=17.5Hz,H-2),1.65(2H,m,H-3),1.27(26H, brs, H-4~
H-16) , 0.90 (3H, t, J=7.0 Hz, H-17) , “C-NMR (100
MHz, C:D;N) § : 175.7 (C-1) , 34.0 (C-2) , 24.6 (C-3) ,
29.0~29.7 (C-4~C-14) , 31.9(C-15) , 22.7(C-16) , 14.1
(C-17) . 5SCHRI7IN B, I A5 A — 30, W i
A A Yl H-E bR (Heptaecanoic acid) o

A 6: I EBDIR E 14 s mp:62~63 C. 'H-NMR
(400 MHz, C;D:N) d: 2.34 (2H, t,J=8.0 Hz, H-2) , 1.63
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(2H,m,H-3),1.26(28H,s,H-4~H-17),0.95(3H, t,J=
7.0 Hz, H-18) , “C-NMR (100 MHz, CDCl;) § : 180.1
(C-1),34.1(C-2),31.9(C-3),28.0~31.0(C-4~C-15) ,
24.7(C-16),22.7(C-17) , 14.4(C-18) . 5 3CHR[8I*¥ A& ,
L S FE AR — 3, T AL B R T /B R (Oc-
tadecenoic acid) .

A 7 A8 R R K mp: 135~136 C
'H-NMR (400 MHz, CDCl;) 6 : 3.55 (1H, m, H-3) , 0.71
(3H,s,H-18),1.03(3H,s,H-19),0.94(3H,d,J=6.0 Hz,
H-21),0.86(3H,d,J=17.6 Hz,H-26),0.84(3H,d,J=17.2
Hz,H-27),0.87(3H,t,J="7.6 Hz,H-29), “"C-NMR (100
MHz, CDCl;)d: 37.8(C-1),32.3(C-2),71.3(C-3),43.4
(C-4),142.1(C-5),121.2(C-6),32.6(C-7),32.3(C-8),
50.5(C-9) ,36.9(C-10),21.3(C-11),40.0(C-12) ,42.5
(C-13) , 56.8 (C-14) , 24.5 (C-15) , 28.6 (C-16) , 56.3
(C-17) , 12.2 (C-18) , 20.0 (C-19) , 36.4 (C-20) , 19.7
(C-21) , 34.2 (C-22) , 26.4 (C-23) , 46.0 (C-24) , 29.4
(C-25) , 18.9 (C-26) , 19.2 (C-27) , 23.3 (C-28) , 12.2

(C-22) , 10.4 (C-23) , 14.7 (C-24) , 18.2 (C-25) , 20.2
(C-26),18.7 (C-27) , 32.1 (C-28),31.9 (C-29), 35.0
(C-30). 5 SCHR[1OTX RE, Lk i A — 25, T o
A G W R R AR 5 (Epifriedelinol ) o

AP 10 18K s mp: 259~260 °C . 'H-NMR
(400 MHz, CDCl;) 6 : 0.87 (3H, s, H-23) , 0.73 (3H, s,
H-24),0.89(3H,s,H-25),0.93(3H,s,H-26),1.05(3H,s,
H-27),1.18(3H,s,H-28),1.01(3H,s,H-29),1.00(3H,s,
H-30) , “C-NMR (100 MHz, CDCls)d:22.3(C-1),41.5
(C-2),213.1(C-3),58.2(C-4),42.0(C-5),41.3(C-6) ,
18.2 (C-7) , 53.1 (C-8) , 36.0 (C-9) , 59.5 (C-10) , 35.6
(C-11) , 30.5 (C-12) , 39.3 (C-13) , 39.3 (C-14) , 32.4
(C-15) , 36.0 (C-16) , 30.5 (C-17) , 41.5 (C-18) , 35.6
(C-19) , 30.5 (C-20) , 32.4 (C-21) , 39.3 (C-22) , 6.8
(C-23) , 14.7 (C-24) , 18.0 (C-25) , 20.3 (C-26) , 18.7
(C-27),32.1(C-28),35.0(C-29),31.8(C-30), 5 3k
(L1 e LU s s S A — 34, T i A B AR

. fiil (Friedelin) o
(C-29) . S3CHRIODX B, Ol i BIOH e Je A — 350, mT f o 4

ZACE YR B-47 B ( B-Sitosterol) .

G W 8: Ik ¥ 6 JC TP K K ; mp: 283~285 C.
'H-NMR (400 MHz, C;D;sN) 6 : 3.96 (1H, m, H-3) , 5.38
(1H,t,J=3.2 Hz,H-6),0.64(3H,s,H-18),0.92(3H,s,
H-19),0.97(3H,d, J=6.4 Hz,H-21),0.86 (3H,d, J=
7.2 Hz,H-26),0.84 (3H,d,J=7.0 Hz,H-27),0.87 (3H,
t,J=17.6 Hz,H-29) ,5.09(1H,d,J=7.6 Hz,H-1") , 4.35
(1H,dd,J=12.0,2.0 Hz,H-6"a) ,4.55(1H,dd,J=11.6,
5.2 Hz, H-6'b) . "C-NMR (100 MHz, C;D;
(C-1),30.8(C-2),79.5(C-3), 38.
123.2(C-6) , 33.4 (C-7), 31 )C‘l. (C9),37.7
(C-10) , 21.3 (C- T{QA2) | 438 (C-13) , 58.2

ARG NI D7 B e b o s 15 28 7 &

Y1 1~10, 53 51| % 5 S0 3 /> 9 € % (Taraxerol A
(Sophoradiol ) . J# 2 JE il i (Taraxer;m mel .,
c

£ bi 2 (Heptaecanoic acid, ) ‘}(;’%‘
id) -4 6 B (- @é\: I (Daucosterol) , %
jedgli Fili] (

N ERLE i

tadecenoic ac-

¥ (Friedelin) ; Fip b &9
10°8 L3R =525 ik & 5.6 MARWITR , 1k
SN, BTSRRI B TP 4y

EARE] LB 1.2.4.5.6 E N7 Y+ o
T3 o ABFFEEE R AT S KB TP (Y 5T 7 S T k4
H—ES%

(C-14) | 078 (C-16) . 57.6 (C-17) . 13.3 ~ S& XK
NNV T0) | 355 (C20) . 203 (Co1y | 534 L] BEEET WG - BETLE HMS, . o LRI

(C-22) , 258 (C-23) , 47.3 (C-24) , 30.8 (C-25) , 20.7
(C-26) , 20.7 (C-27) , 22.6 (C-28) , 13.5 (C-29) , 103.9
(C-11),76.6(C-2"),79.7(C-3"),73.1(C-4"),79.7(C-5" ),
64.2(C-6" ) o 5 SCHR9% R, L 15 H5cHh 3 A — 2, mT
iz b & A 1 (Daucosterol ) o

& W 9. 11 5Tk 45 8 5 mp: 279~280 °C .
'H-NMR (400 MHz, CDCl;) ¢ : 0.82 (3H, d, J=6.6 Hz,
H-23),0.98(3H,s,H-24),0.93(1H,s,H-25),0.99(3H,s,
H-26),1.09(3H,s,H-27),1.18(3H,s,H-28),1.11(3H,s,
H-29),0.99(3H,s,H-30) . “C-NMR (100 MHz, CDCl,)
6:18.0(C-1),35.4(C-2),72.2(C-3),53.0(C-4) , 38.2
(C-5),41.4(C-6),17.9(C-7),53.2(C-8),37.1(C-9),60.1
(C-10) , 35.6 (C-11) , 30.6 (C-12) , 38.3 (C-13) , 39.7
(C-14) , 324 (C-15) , 36.1 (C-16) , 30.0 (C-17) , 42.7
(C-18) , 35.4 (C-19) , 28.2 (C-20) , 32.8 (C-21) , 39.3
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[3]

[4]
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S RIET-
ek 24y e SR R Y R AR HE A

TER™, % A FELEEARERBAFLEZELLRE, BT 810016;2 P EA ¥R TFER
BORRNFEE SRS EA AR A A SRR E AR ERF AN/ TER SR A BEAH
AFRA, BE2AF 8300113 FEAFREAFMFEAIFR, L7 100049)

hESEE R927 XHEFRERS A XEHS  1001-0408(2018)02-0179-04
DOI  10.6039/j.issn.1001-0408.2018.02.09

W E R AIREBARGRERAE, F ik AHEARBIE  RAFAE R €38 (TLC) 5 7 @ 3 25 Mk 47 58 MR ) 2 25
MK Ko iR EE ., RN B[R E LI HM T E T e LAF 043, &%/ 4 Diamonsil Cs, R Z1 484 T
W5-0.1% By sz (18:82, VIV) , ik 4 1.0 mL/min, # 5% & % 360 nm, 408 % 30 C,#H#EH10uL, LR . HHEDIAEE
EROBE,AWPGLA IR S E MR K A EESR, A REERTE, KGR RREARAE, IR LF fddn .
A ARG P A 22 B 6 TLC B BE 5 AW, 5 & E4F; K54 6.71% ~T7.55% , & o H 1.43% ~1.67% , B RIS R 5 H 0.41% ~
0.48% , KiZF A 17.70%~19.31% , BLiZ h ¥ A 13.76% ~16.99% ; 2 W3 . F T Al i 5 3k B 4 8 B 35 24 3.13~50 pg/mL
(r5-%150.999 2.0.999 5) € &M 45%) 0.5,1.8 pg/mL, A FR 55 4 0.2.,0.9 pg/mL, # % B AT F H X3 RSD<2.0%
(n=6), hnAf =D £ 55 % 92.8% ~98.8% (RSD=2.25% ,n=9) .94.0% ~98.6 % (RSD=1.71% ,n=9) ., %#: Ko Exa.
BRI oo A R AF3E 10.09% .3.0% ,0.6% ; KiZ it BEid hdh B T he e 2 F B E 5 A RF Y T 15.0% .12.0% . 1.0 mg/g.
B AR 5T TR 2 R R 2424,

KT I RO R RARE P T 2 LA R Gk, AU Gk m

Study on Quality Standard of Tibetan Medicine Rubus biflorus

MA Zhiliang', DUO Jie"*’ (1.Qinghai Tibetan Medicine Research Institute/ aaQ‘ of Tibetan Medicine
Research and Development, Xining 810016, China; 2.Key Lab (0
Regions, Chinese Academy of Sciences/State Key Lab BrXXI t
Resource Utilization/Xinjiang Technical Institute o/f Chemistry, Chinese Academy of Sciences,

Urumgqi 830011, China; 3.School OPC“!a.and Chgmical Engineering, University of Chinese Academy of

f Plant Resources in Arid

Xinjiang Indigenous Medicinal Plants

Sciences, Beijing 100049, Chi

ABSTRACT
identifica

T8 establish the quality standard of Tibetan medicine Rubus biflorus. METHODS: The qualitative
conducted from characters characteristics, microscopic characteristics, TLC. The contents of moisture, ash and
extract etermined. HPLC method was adopted for content determination of rutin and hyperoside. The determination was
performed on Diamonsil C,s column with mobile phase consisted of acetonitrile-0.1% phosphoric acid solution(18:82, V/V) at the
flow rate of 1.0 mL/min. The detection wavelength was set at 360 nm, column temperature was 30 “C, and sample size was 10 pL.
RESULTS: The surface of the medicinal material was grayish red to grey red brown, with longitudinal wrinkle grooves, and the
peel was easy to peel off. The pith of the medicinal material was large, loose, sponge-like. The powder of the medicine was light

yellow; wood fiber was bundle or scattered individually; bast fiber was thick. TLC spot of hyperoside was clear and well-separated.
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