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FE: NTBRE R (Linsliaea glabra) IS, KRR %S (Sephadex LH-20)FE (il . 2f= 1) 5% = ROBAH G 18 45 572,
MEL 90% £ BESE B ¥ A BEREHUE AL 40 B8 1 10 M-S, ARYE SO 73 0 % e MDA B — 5w IRBRE  (1). 3B-hydroxy-
11a,13-dihydro-costunolide (2). matricarin (3)« ZBEfhiiE AL EEE (4). HHENERE (5). 27-hydroxyolean-12-en-28-oic acid (6)-
morolic acid acetate (7). SFEFHNES (8). KHFIERTES (9)F! E-phytenal (10), HA{LEW 1 NFidEb &, &Y 3 F
7 BERERBNET S BEET], HEW 2~7. 9 BONE IRIECH B RIGE . BUBETEENNRE REY, (hEW 1. 2. 8 Xf4:
OB BERE AT MEIER, MIC {H5 514 31.2. 25.04 21.8 ug/mL, &4 1 F1 3 3% (T ESEREAEEMRIER, MIC
553319 1.9 1 3.9 pg/mL.
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Chemical Constituents from Petroleum Ether Fractions of Ainsliaea glabra
and Antibacterial Activities

JIANG Guodong!, ZHANG Senyu?, LIU Yafeng', AN Zhenyu?, WU Xiuli’, WANG Fang®,
JIANG Zhibo'!, MA Xiaoli!, NAN Zedong'"

(1. School of Chemistry and Chemical Engineering, Key Laboratory of Chemical Engineering and Technology of State Ethnic Affairs Commission, North Minzu
University, Yinchuan 750021, China; 2. College of Pharmacy, Ningxia Medical University, Yinchuan 750004, China; 3. Shandong Key Laboratory of Chemical

Drugs, Shandong Academy of Pharmaceutical Sciences, Jinan 250101, China)

Abstract: In order to understand the chemical composition of Ainsliaea glabra, ten compounds were isolated
from petroleum ether extraction fraction of 90% ethanol extract by silica gel, sephadex LH-20 gel column
chromatography, semi-preparative high-performance liquid chromatography. Based on spectral data, their
structures were identified as pinerenol diisovalerate (1), 3f-hydroxy-11a,13-dihydro-costunolide (2), matricarin
(3), taraxasteryl acetate (4), betulyl alcohol (5), 27-hydroxyolean-12-en-28-oic acid (6), morolic acid acetate (7),
(-)-loliolide (8), butyl benzoate (9), and E-phytenal (10). Compound 1 was a new structural compound.
Compounds 3 and 7 were isolated from Ainsliaea genus for the first time. Compounds 2-7 and 9 were first
reported in the A. glabra. The results of antibacterial activity test showed that compounds 1, 2 and 8 had certain

inhibitory effects on Staphylococcus aureus with MIC values of 31.2, 25.0, and 21.8 ug/mL, and compounds 1
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and 3 had potential inhibitory effect on Candida albicans with MIC values of 1.9 and 3.9 ug/mL, respectively.

Key words: Ainsliaea glabra; Chemical constituent; Structure identification; Antibacterial activity

Fe S H X\ (dinsliaea glabra) &3 [E ¥ H K (8]
2, NHFHCompositae)Z A AR YN, FiE
s I, BRATH0, R FRIIEM, AEHE L )
. AR SRR (RENEHRE) BRI
o ML B AL RS (RO e
HIRTED), Wb ChZMaiE) ARG,

RE RN EEYAERE M Z, 296 50 KM,
WIS, =5, WL S8 0mIH 7
il ZJEEDAE R R FUED, RO AR
B, REXBHEYE SR, EEONMER. Rk
=5, &G4 fragrans). KRH
K(A. macrocephala)f = v H H-JR(A. yunnanensis)
WA 2, T SR EH (4. glabra) AL
B A RIE . BRSO S XU 80%
CFE KSR B HEAT T W14 25 1 o AN 25 PR
PEREFT, kil 7 28 MEEY, Hor 3 AR Kk
#, 17 ainsliaea acid A BB E IR TE
YEBL Sy 7P B S H R 2 R0 T AR,
BN IA R B2 T R AR, A BREZEDN R AR T 1Y
I L E S B X 90% L RESE IV EEAT T &
GRS BT T, WA TR A EUB 7 A5 3 T
10 MRS, MA—4E(1D). —4EQD)ZHLIL
& i R (nuclear magnetic resonance spectroscopy,
NMR). i, ZLAMGHE DL K 5 SOk b 45 7 1
& HAR S A5, F BNy 5945 2 SRk S Y HEAT
U E I

1 ARERN 52

1.1 FRAER

S R 24T 2017 4F 6 K [ Y )11 45 i
JEWLTT,  HHPY A8 B 2 i R R R R B e
NI B R (Ainsliaea glabra)h 4%, FrANo.
AG201706-1)rAF T A6 77 IR K Ibr A = . &
B {04 %) BR T (ATCC8739) F1 19 {1 2% Bk I (ATCC
1023 1) B0/ A7 T A6 5 R Kb % 540 5 TR %
Bt o

A Bruker Avance AVIII-600. 500. 400 #%kE3EHE
{X(ZE[E Bruker A F]); Agilent 6530 JAH (i 5 1%
A (G E ZFEAR R A A R (a4 (36

Waters /A #)); zorbax XDB-C18 2 %4E(250 mmx
10 mm, 5 um; Agilent, American); 1E [A]F£Z(200~300
H, FRgEA T ); #EMEEK Sephadex LH-20
(¥4 Amersham Pharmacia A )); 7 JZHEBAR (GFs4,
WA T A gl R R )
R AR (RO M R A A IR A R R
PR A E MR A IR AR, BEHR N E (i
AR AR AT BN (5 R e
VR RAT): %O RS ARE
IRAF]; HIREF T HERGI8%, HLibhlZiEH]
WA RARTAE AT Ao E AR IR A (Lt
WA R A7),

1.2 RS E

B LA 4 5 (T 2R 6.5 k) B, in 90%
CIEEIPEE 3 %, AR BT, 15300 g 127F -
AR A, A MEE. ORE CBEFIIE T
ZHL, B, Dk 2 T AT BRI 74.9 .
LR ORI 54.0 g AIE T FEIREY) 56.5 go H:
FRA BRI 74.9 g, R (3 Cf K- 2R
LB, 50:1~1: )78, 152 6 NFEZE i P1~P6.
P2 # 4y R B A rE A il B 5 45X Sephadex
LH-20 Mg aifb 15454 8 (11 mg). 9 (20 mg) Al
10 (25 mg); P3 HBLRERFE Gl (k- 212 2
Mg, 30: DEFREVENL 3 4> F B 7 P3-1~P3-3, P3-2
£ Sephadex LH-20 fF 43 44k /54654 1 (15 mg)-
2 (8 mg)Fl 3 (12 mg); PS5 BEMii%: Sephadex LH-20
KIS A3 3 A FE 2R P5-1~P5-3, Hrft P5-
2 ZRBGRAR B (K : LB, 40:60)7r B RLAEY)
4 (7 mg). 5 (11 mg). 6 (12 mg)M 7 (5 mg). L&
1~10 fL2E85 - Wk 1.

1.3 %

WEW1 TCETHPIRY, UVass A 7 WIS BT,
BRIR I (5%) IR 20 . B S SE H T58
FU& m/z 371.1822 [M + Na] (i 54l N 371.193 7,
CaoH2sOsNa'"), 4ty BC MRS H i H: L5y
TN CaoHasOs, Q=7 - LA IR BIFE(T 763.3 em™,
1731.3 em™"). ZEFR(968 cm YR AEMR Ui . "TH NMR
(CDCls, 400 MHZ) %7K dppm ABX = HUR 2K IR A S
5 6.98 (1H, d, J= 1.2 Hz, H-2).6.95 (1H, dd, J = 6.8,
1.2 Hz, H-6). 6.96 (1H, d, J = 6.8, H-5). — %} &AL
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B 1 ED 1~10 b 245k, *: st &9.

Fig. 1 Structures of compounds 1-10. *: New structural compounds.

B F55: 6.63 (1H, brd, J=16.0, H-7). 6.23 (1H,
dt, J = 16.0, 6.0 Hz, H-8); 4 MXUEF 1155
0.97 (6H, d, J = 6.4 Hz, 2xCHs)- 1.07 (6H, d, J = 6.4 Hz,
2xCHs). 1 PMHEI(ES 3.83 BH, s, OCHs); 1°C
NMR (CDCls, 100 MHz)&7R~ 2 MEgFRIE(E 5 173.0
(s, CO). 171.2 (s, CO); 'H-'H COSY L5 2)45
2 N5 T3 Fr B 2x-CH,CH (CH3)a, 1 /M P %:-CHa-
CH=CH-}7 Bt. ZIt, BExbamwa 1 MR, 2
A TE T MR 1AL B HMBC
SIS R A AR 5% H-7 A1 C-2/C-6, H-9 1 C-1',
H-2'F1 C-1', H-2"F1 C-1", 7] LUK Bk B BOE i
Ko [FE, HMBC 325645 H-OMe 5 C-3 FHK,
B A SRR C-3 B b &k, a1 4
5 LAReE, IF HAE SciFinders B3 e th il AT 48 2%,
BAERRI NG, —RWE 1 ks
¥y, i AR R BE 5 I B2 I (pinerenol  diisova-
lerate).

'H NMR (CDCl3, 400 MHz): 6 6.98 (1H, d, J =
1.2 Hz, H-2), 6.95 (1H, dd, J = 6.8, 1.2 Hz, H-6), 6.96
(1H, d, J = 6.8, H-5), 6.63 (1H, br d, J = 16.0, H-7),
6.23 (1H, dt, J = 16.0, 6.0 Hz, H-8), 4.72 (2H, dd, J =
5.2, 1.2 Hz, H,-9), 3.83 (3H, s, OCH3), 2.44 (2H, d,
J = 6.4 Hz, H,-2"), 2.27 (1H, m, H-3"), 2.22 (2H, d,
J=6.4Hz, Hy-2'), 2.12 (1H, m, H-3"), 1.06 (6H, d, J =

COOH

CH,OH
HO

6.8 Hz, H3-4", H3-5"), 0.97 (6H, d, J = 6.8 Hz, H3-4',
H3-5); 3C NMR (CDCls, 100 MHz): 6 135.2 (s, C-1),
110.2 (d, C-2), 151.2 (s, C-3), 139.7 (s, C-4), 123.7 (d,
C-5), 122.9 (d, C-6), 133.5 (d, C-7), 119.3 (d, C-8),
64.6 (t, C-9), 172.9 (s, C-1'), 171.0 (s, C-1"), 43.4 (1,
C-2'), 43.0 (t, C-2"), 25.9 (d, C-3'), 25.7 (d, C-3"),
22.4 (q, C-4',5"),22.3 (q, C-4", 5"), 55.8 (q, OCH3).
&2 AEERY), ESI-MS m/z 2512
[M+H] . '"HNMR (CD;OD, 500 MHz): 6 4.98 (1H, t,
J=10.0 Hz, H-6), 4.88 (1H, d, J = 9.6 Hz, H-1), 4.77
(1H, d,J=10.0 Hz, H-5), 4.14 (1H, dd, J = 10.0, 6.0 Hz,
H-3), 2.68 (1H, m, H-11), 2.34 (1H, m, H-9a), 2.33
(1H, m, H-2a), 2.28 (1H, m, H-2b), 2.21 (1H, m, H-7),
2.07 (1H, m, H-9a), 1.83 (1H, m, H-8a), 1.72 (3H, s,
Me-15), 1.70 (1H, q, J = 13 Hz, H-8b), 1.45 (3H, s,
Me-14), 1.23 (3H, q, J = 8.0 Hz, Me-13); 3C NMR

OMe
o A
2

ﬁ(
3" 1" 4 )
s O s 0 ‘3/3 R ¢
6\ _7 9\/‘W
(0] 5

HMBC 7~

4"

'"H-"H COSY s
B2 ka1 1 'H-"H COSY F1 3 %) HMBC #i¢

Fig. 2 '"H-"H COSY and major HMBC correlations of compound 1



5

ZE AR S G KA TR BT A 252 J 20 R B BT 9 663

(CD;0D, 125 MHz): 6 126.1 (d, C-1), 36.0 (t, C-2),
79.1 (d, C-3), 142.8 (s, C-4), 125.8 (d, C-5), 82.5 (d,
C-6), 50.4 (d, C-7), 26.2 (t, C-8), 42.1 (t, C-9), 139.0 (s,
C-10), 42.5 (d, C-11), 182.8 (s, C-12), 11.2 (g, C-13),
16.5 (q, C-14), 12.0 (q, C-15). L EHUE 5 CHik[6]HK
TE—3, W% %N 3p-hydroxy-11a,13-dihydro-costu-
nolide,

a3 TLERIREECET L), ESI-MS
m/z: 305.1 [M+H]' . 'HNMR (CDCls, 500 MHz): 6
6.18 (1H, s, H-3), 4.83 (1H, td, J = 10.2, 1.5 Hz, H-8),
3.71 (1H, t, J= 10.0 Hz, H-6), 3.41 (1H, d, J= 10.0 Hz,
H-5),2.71 (1H, dd, J=13.2, 11.0 Hz, Ho-9), 2.50 (1H,
dd, J=12.0, 7.0 Hz, H-11), 2.44 (3H, s, Me-14), 2.38
(1H, dd, J = 13.6, 2.0 Hz, HA-9), 2.32 (1H, ddd, J =
12.0, 10.0, 2.0 Hz, H-7), 2.30 (3H, s, Me-15), 2.11
(3H, s, Me-17), 1.34 (3H, d, J = 7.0 Hz, Me-13); °C
NMR (CDCls, 125 MHz): § 133.4 (s, C-1), 195.2 (s,
C-2), 136.0 (d, C-3), 169.6 (s, C-4), 51.7 (d, C-5),
81.2 (d, C-6), 59.3 (d, C-7), 70.5 (d, C-8), 44.9 (t,
C-9), 145.1 (s, C-10), 40.8 (d, C-11), 176.8 (s, C-12),
15.1 (g, C-13), 21.5 (g, C-14), 20.0 (q, C-15), 169.8 (s,
C-16),21.3 (q, C-17). L b%¥in 5 SCHR[7140E — 2L,
4 52 4 matricarin.

a4 LR IECEF ST, ESI-MS
m/z: 469.4 [M + H] . 'HNMR (CDCls, 400 MHz): §
5.27 (1H, d, J= 6.8 Hz, H-21), 4.50 (1H, dd, J=11.2,
6.8 Hz, H-21), 1.64, 1.06, 0.96, 0.89, 0.86, 0.85, 0.75
(each 3H, s, CH3x7), 0.85 (3H, d, J = 4.0 Hz, CH3-23),
2.04 (3H, s, CH;CO-); *C NMR (CDCl3, 100 MHz): 6
38.4 (t, C-1),23.7 (t, C-2), 81.0 (d, C-3), 37.8 (s, C-4),
55.4 (d, C-5), 18.2 (t, C-6), 34.2 (t, C-7), 41.1 (s,C-8),
50.3 (d, C-9), 37.0 (s, C-10), 21.6 (t, C-11), 27.0 (t,
C-12), 39.2 (d, C-13), 42.3 (s, C-14), 27.6 (t, C-15),
36.7 (t, C-16), 34.4 (s, C-17), 48.7 (d, C-18), 36.3 (d,
C-19), 139.8 (s, C-20), 118.9 (d, C-21), 42.2 (t, C-22),
27.9 (q, C-23), 16.4 (q, C-24), 16.0 (q, C-25), 16.5 (q,
C-26), 14.7 (q, C-27), 21.6 (q, C-28), 17.7 (q, C-29),
22.5(q, C-30), 171.0 (s, CH3CO-), 21.3 (q, CH3CO-).
DL 508 5 SR8 14 — 50, #4E e N SO T A
TE T

wEY S  EEMRY), ESI-MS m/z: 443.4
[M +H]" . "H NMR (CDCls, 400 MHz): 6 4.78 (1H, d,
J = 2.6 Hz, H-29a), 4.65 (1H, d, J = 2.6 Hz, H-29b),

3.20 (1H, dd, J = 11.0, 4.9 Hz, H-3), 1.70, 1.00, 0.96,
0.83, 0.79 (each 3H, s, CHsx5); 3C NMR (CDCls,
100 MHz): 6 38.9 (t, C-1), 29.4 (t, C-2), 78.9 (d, C-3),
38.8 (s, C-4), 55.5 (d, C-5), 18.5 (t, C-6), 33.9 (t, C-7),
40.5 (s, C-8), 50.3 (d, C-9), 37.4 (s, C-10), 21.0 (t,
C-11), 25.2 (t, C-12), 36.9 (d, C-13), 42.3 (s, C-14),
27.2 (t, C-15), 29.2 (t, C-16), 47.0 (s, C-17), 49.1 (d,
C-18), 49.5 (d, C-19), 150.2 (s, C-20), 29.9 (t, C-21),
34.1 (t, C-22), 28.2 (q, C-23), 15.5 (q, C-24), 16.0 (q,
C-25), 16.5 (q, C-26), 15.0 (q, C-27), 56.6 (t, C-28),
109.9 (t, C-29), 19.5 (q, C-30). LA L% 5 3CHR[9]
RIE—H, BT N A HEIRRE .

&Y 6  LEERSEECEF L), ESI-
MS m/z: 473.4 [M + H] - '"H NMR (CDCls, 400 MHz):
4 5.88 (1H, t, J = 2.5 Hz, H-12), 3.80, 3.20, (each 1H,
d, J = 11.6 Hz, H-27a, 27b), 3.26 (1H, dd, J = 11.3,
4.9 Hz, H-3), 2.94 (1H, dd, J = 14.0, 4.5 Hz, H-18),
1.01, 1.00, 0.92, 0.90, 0.77, 0.75 (each 3H, s, CH3x6);
3C NMR (CDCl3, 100 MHz): & 38.0 (t, C-1), 27.2 (t,
C-2), 79.0 (d, C-3), 38.4 (s, C-4), 54.9 (d, C-5), 18.3 (t,
C-6), 32.6 (t, C-7), 39.9 (s, C-8), 48.5 (d, C-9), 37.0 (s,
C-10), 24.3 (t, C-11), 129.7 (d, C-12), 137.8 (s, C-13),
47.7 (s, C-14), 24.3 (t, C-15), 22.6 (t, C-16), 46.3 (s,
C-17), 40.6 (d, C-18), 45.0 (t, C-19), 31.0 (s, C-20),
33.6 (t, C-21), 32.1 (t, C-22), 27.9 (q, C-23), 15.9 (q,
C-24), 15.4 (q, C-25), 18.7 (q, C-26), 63.2 (t, C-27),
182.8 (s, C-28), 33.2 (q, C-29), 23.9 (q, C-30). LA_- %%
P 5 SCHR[ 1014 IE — 2L, # %N 27-hydroxylolean-
12-en-28-oic acid.

&Y 7 TEEHREG (&), ESI-
MS m/z: 499.4 [M + H] . '"H NMR (CDCls, 400 MHz):
8 5.23 (1H, s, H-19), 449 (1H, dd, J=10.8, 5.4 Hz,
H-3), 2.05 (3H, s, -OCOCH3), 1.00, 0.99, 0.98, 0.89,
0.85, 0.84, 0.78 (each 3H, s, CH3x7); 3C NMR (CDCls,
100 MHz): 0 38.5 (t, C-1), 23.8 (t, C-2), 80.8 (d, C-3),
37.7 (s, C-4), 55.5 (d, C-5), 18.1 (t, C-6), 33.3 (t, C-7),
40.3 (s, C-8), 51.2 (d, C-9), 37.3 (s, C-10), 21.0 (t, C-
11), 26.1 (t, C-12), 41.3 (d, C-13), 42.6 (s, C-14), 29.5
(t, C-15), 33.7 (t, C-16), 48.0 (s, C-17), 137.1 (s, C-
18), 133.6 (d, C-19), 32.1 (s, C-20), 33.4 (t, C-21),
34.5 (t, C-22), 28.0 (q, C-23), 16.9 (q, C-24), 15.9 (q,
C-25), 16.6 (q, C-26), 15.0 (q, C-27), 171.3 (s, C-28),
30.5 (q, C-29), 29.1 (q, C-30), 171.3 (s, C-1"), 21.5 (q,
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C-2). DL EBIE S SCHRIRE 2, WEEN
morolic acid acetate.

thEY 8 T IR G5 (& %5¢), ESI-
MS m/z: 197.1 [M +H] . 'H NMR (CDCls, 600 MHz):
8 5.75 (1H, s, H-7), 4.22 (1H, m, H-3), 2.41 (1H, m,
H-4b), 1.99 (1H, ddd, J = 14.4, 3.1, 2.3 Hz, H-2b),
1.76 (3H, s, H-11), 1.74 (1H, dd, J = 4.1, 0.9 Hz, H-
4a), 1.53 (1H, dd, J = 14.5, 3.7 Hz, H-2a), 1.47 (3H, s,
H-9), 1.28 (3H, s, H-10); *C NMR (CDCls, 150 MHz):
8 37.2 (s, C-1), 48.0 (t, C-2), 67.2 (d, C-3), 46.4 (t,
C-4), 89.0 (s, C-5), 185.7 (s, C-6), 113.3 (d, C-7),
174.4 (s, C-8), 27.0 (g, C-9), 31.0 (g, C-10), 27.4 (q,
C-11). DL E%ds 5 SClk[ 12133008 — 5, e
N B BN .

wEM9  LEMRY), ESI-MS m/z: 178.1
[M]". '"H NMR (CDCl;, 400 MHz): ¢ 8.08 (2H, m,
H-2, 6), 7.72 (1H, dd, J = 5.6, 3.2 Hz, H-4), 7.53 (2H,
m, H-3,5), 4.30 (2H, t, J = 6.8 Hz, H-1"), 1.72 (2H, m,
H-2"), 1.44 (2H, m, H-3"), 0.96 (3H, t, J = 7.2 Hz,
H-4"); 3C NMR (CDCls, 100 MHz): 6 132.4 (s, C-1),
129.9 (d, C-2,6), 129.0 (d, C-3,5), 131.1 (d, C-4), 65.7
(t, C-1"), 30.7 (t, C-2'), 19.3 (t, C-3'), 13.9 (t, C-4"),
167.9 (s, CO-). LAl E#HR 5 SClR[14-15]4iE — 2,
W TE 2R R T T

EM 10 FEEMRY), ESI-MS m/z: 294.3
[M]". 'H NMR (CDCls, 400 MHz): § 9.99 (1H, d, J =
8.1 Hz, H-1), 5.88 (1H, ddd, J= 8.3, 2.7, 1.3 Hz, H-2),
2.16 (3H, s, H-17), 0.87 (6H, d, J = 2.3 Hz, H-16, 20),
0.85 (6H, d, J = 2.3 Hz, H-18, 19); '*C NMR (CDCl;,
100 MHz): 6 191.3 (d, C-1), 127.3 (d, C-2) 164.4 (s,

£ 1 ALEY 1~10 XL HEAD B 1 B A% (mm)

Table 1 Thibition zone diameters (mm) of compounds 1-10

C-3), 40.9 (t, C-4), 24.8 (t, C-5), 36.5 (t, C-6), 32.6 (d,
C-7), 374 (t, C-8), 24.4 (t, C-9), 37.3 (t, C-10), 32.8
(d, C-11), 37.3 (t, C-12), 24.6 (t, C-13), 39.4 (t, C-14),
28.0 (d, C-15), 22.7 (q, C-16), 17.5 (g, C-17), 19.6 (q,
C-18), 19.7 (q, C-19), 22.6 (q, C-20). LA EHEHE 5
BR[16-1714k1E—3k, # %€ N E-phytenal.
1.4 HLEETE RN

KA HEMECE Y 1~10 BEATH0E B H A%
MR . LB 5577560 T 84 1 97 5L (PDA) 2 R OSCHk R
T HEAT RO U8, B R 4 B B BB ER T 4y
WIE T LB B 2500 PDA g ik, Bl N 1x
107 CFU/mL [RGB . 2 A B 3B B 200 uL
BIE AT ARG AR R 2L b, TR A 20 mg/L
(& HE (0 2 BRI 40 1 Pl B2 6088 2 me/L (6
O ERTE AR B0 RE A 100 uL TN AEEAR
BT 37 CHEEFRIR 24 h, & O EREM A
R 7 B PA 20 mg/L #hAR 25 7 1 B R A 2 mg/L
B NBATEXTR, BL DMSO fE N4 A XHE . #11
B B B AE<10 mm AABUK, 10~15 mm JyH LR
8, 15 mm AN FERRURR

SR 5 6 R M 5 A ) ) e /N R AR
(MIC). 96 FLiR HEEFLAIA 10 uL # DMSO Hi B Bl
ZARIZ5W(150.04 75.04 37.5. 18.75. 9.37. 4.69.
234, 1.17 pg/mL), JEHIIA 100 uL =R ER
BE 0T B 23 0l Dl £ 8 2 R G o 3 B AR IR A, DA
DMSO fEAZ EAXTIE. 96 FLIE T 37 ‘CIEIEA N
BE3% 24 h, AR AL 56 42 %A B i AR K I i kiR
FEAE RN MIC {8, FEESLK 3 K.

MFE 1,2 A0, (&P 1. 24 8 HAA— i
ST EMAERRE KRN, T E BRI

&4 Compound

SO EBRE Staphylococcus aureus

A &ERE Candida albicans

O 0 0 N N AR W N -

10
TR X2 H i K Norvancomycin hydrochloride
FEHRHT Potassium dichromate

10.2+0.1 13.3£0.1
10.7+0.2 <10
<10 10.0+0.2
<10 <10
<10 <10
<10 <10
<10 <10
11.0£0.1 <10
<10 <10
<10 <10
12.8+0.1 -

_ 11.4+0.1
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ZE AR S G KA TR BT A 252 J 20 R B BT 9

665

T2 AW 1~3. 8 /MR (ug/mL)

Table 2 Minimal inhibitory concentration (MIC, xg/mL) of compounds 1-3 and 8

44 Compound

SH OIS Staphylococcus aureus

B SRR Candida albicans

X W N =

hER -9 JiH B & Norvancomycin hydrochloride
HESTRET Potassium dichromate

31.2
25.0
21.8
12.5

1.9

3.9

FE5 08 102 (FFEUE). 107 (HEUEHA 11.0 mm
(HHU), MIC H 55008 31.24 25.04 21.8 ug/mL.
&Y 1A 3 BA — ) A o S Bk AR KT
P, A0 R AR AR EE 20 13.3 (FhguE) A
10.0 mm (F#UK), MIC 154 1.9 1 3.9 ug/mL.

2 SRR

G h 2 258 I B a3 2] T2 1
LR, PLEE R AR R — KA/ 7 7 52 PA
J A Bl 22 A R S JE N T Im R, an e
ProeZ . PUESRYT, Bk, #EMEghgitik
PET ST S B R R L A A H
Xof B 1] 24 FH A B XK S 2 00 A i kS 2 1647 T &
GBI, S EA R T 10 N RIS, 7
BUNFA R EE — LR EE (1) 3p-hydroxy-11a,13-
dihydro-costunolide (2). matricarin (3). Z AT A
Y EE (4) FMEAREE (5). 27-hydroxyolean-12-en-
28-oic acid (6). morolic acid acetate (7). 5 B3 H N
fis (8)s KHEL T e (9)F1 E-phytenal (10). FHrAfL
1R NIRRT, 2 M 3 9 S
4~7 H=MEREST, 8 NHGEIRSY, 10 AKEENR
TR R Ty, X EE R A S B XU A ) CkiE
I Ry FEAR — U)W A S R, G
M SR, a3 T B IRIEREREH
BRI, (B 2~7. 9 ¥E IRAEZE oy AR 2.
EY 1. 2. 8 X4 o (U8 4 3R B (O == IR FHPE )
BA—EAEKMHEE, &Y 13 XAt
HRE(HBEA —EHER . Xist—PFEE 7%
MBI, 0 5 ST B I PR 24 B 1)
WIS
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