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W B ARSFEAR G R R E LR Astragalus complanatus, 5T H3E 25 A AL 6946 F K,
DEATEERIATT MG R . R EIRAE EATA LH-20 SUREATBAMN R £ H KA T 5 &
KT T, FMET 2 HAT S @E I E F . RIBEESTER, T MLE
o RIS A p-2% BF (1), p-sitostenone (2). lawsaritol A (3). 3p-ZH-5a.8a-Hr— A L A
€-6.20-ZHF (4). 3 T-ZHEA VAP ERLRER (5). D-1-0-F LILEE (6) F 3V iF 5 (7),
iR a3 A6 KA m EE KA 45 B35, R F N ELEREN: o4 5 AR F
JoAFH Bacillus cereus. KMAFH Escherichia coli. 4% € %) 53 & Staphylococcus aureus. #&
B ¥ J0ATHE Bacillus subtilis. & E5JE A E Erwinia carotovora. HRIENR % A H Pseudomonas
syringaepv.actinidiae #2 YA 3 F & 5a B Ralstonia solanacearum 37 RRAZE 676146 A , P af
BRIEARR iR B . R A R 8 o & RAE R @ 09 BRI R (MIC) 231 4 37.5. 18.8 #»
75.0 pg/mL, 3',7-=# K2 4-=F 8 FFht (5) (YR A IR E A B ORIRE

KB RERK; WFRL; 2 BEL, WRAEHK
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Isolation and identification of chemical constituents of the aerial parts of

Astragalus complanatus and their antibacterial activities
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Abstract: For the comprehensive utilization of medicinal plant Astragalus complanatus, the chemical
constituents of its the non-meidcinal parts and their antibacterial activities were investigated
preliminarily. Seven compounds were isolated by using silica gel and LH-20 gel chromatography, and
their antibacterial activities against 8 species of bacteria were evaulated. After spectrometric analysis,
the obtained compounds were identified as S-sitosterol (1), f-sitostenone (2), lawsaritol A (3), 8-
epidioxy-5a,8a-ergosta-6,22 E-dien-3$-ol (4), 3',7-dihydroxy-2',4'-dimethoxyisoflavan (5), D-1-O-
methyl inositol (6) and complanatuside (7). All of the above compounds were isolated from the aerial

parts of 4. complanatus for the first time. Compound 5 showed inhibition effect on Bacillus cereus,
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Escherichia coli, Staphylococcus aureus, Bacillus subtilis, Erwinia carotovora, Pseudomonas syringae

pv. actinidiae and Ralstonia solanacearum, and the MIC values of compound 5 against three species of

plant pathogenic bacteria, including P. syringae, R. solanacearum and E. carotovora, were 37.5, 18.8

and 75 pg/mL, respectively. To our best knowledge, this is the first report about the inhibition effect of

5 on plant pathogenic bacteria.

Keywords: Astragalus complanatus; chemical constituents; isolation and identification; antibacterial

activity

Jii 2535 B Astragalus complanatus R. Brown N
SRR IR 2 FE A A, Tz
Z1i e =N i I o= I = 17 N A0, NN 1t D | I
[T VA N/ NN B | W E e 32 L P N o 5
FAR TR A BT AU SE T . A ET YD SE T
Wz ey L2 B R L CROR N, AL
RO FEARFANIRE, S =K. B
K. MR, B EER. 2K, EAR. ME
TR, BRARIANE . BERHHE. BRI RS
D -ole Bk UG g e v B i 25 B R
—, KRG AT 2RI TR IR,
W B BT TE AR WA AT HRAE . O 1 BE 4 T
KN e 22 BRI BRSBTS
TR AL 2 B EAT T WD B0 3 S 858, JFY)
AT FT T I 53 B AR S 0T AL A AT 1) 40 B A
DUR A5 RARTE LT

1 #MR5EE

1.1 EMR

BRI T 2017 45 10 H R A BREE K7
B, VIR MREHL K% 2 1P HIR S € 2
B Astragalus complanatus, ARAAET PHILR A
BH R BV R 7 B A 2T T o
12 HidEK

ISR 2E HU M B Bacillus cereus~ Kt i
Escherichia coli~ %3 % & EK T Staphylococcus
aureus~ ¥ EEFIFFE Bacillus subtilis« FSEHE
Ji B Erwinia carotovora~ JEFHJERE Erwinia
carotovora subsp. carotovora~ Rz T B
Pseudomonas syringae pv. actinidiae F 1R 5 k95
Ralstonia solanacearum, 3 H VG AL AR A K
PRV TR A o
1.3 UFE5Z5

Bruker RPX 500MHz #% 4 & % % w5 4% (LA
TMS AM#R); Thermo LCQ Advantage MAX Jii 1514 ;

A RS (GF 254), FEEMRER 45~
75 um A 40~45 um (5 S T ); Sephadex
LH-20 G E#H A A F]); WRRF s (& sk
KRIE, FBHAMEERAR): MERBK
(Eppendorf); XLJE E MEJELC A GEM SR
HIRAF); MP200A B 1 RK-F (ElEH R
{X#8)7); LS-BSOL Y 7 0% /1 757K K % (YL
WAL &) )s SW.CLIBV Bl TAEG (95
R Z R SEARARAA]); UV-1800 2407
ST (HARREARAF); HH.1311.420 AU H
PE IR R FRAE (LIRERIE BT 2800 ).

MEREEE R (41 98%, I AREHIEZL4E
A RA R R B G N T 75 B 4l 7=
14 REREKEMRPUERIHERSSESE

BB BRI i 25 B ECAE MR (7.3 kg), HHR
B (PUEHEE 10: 1) A RE 3 5 A0 QIR -
&, AIFEROR, JEkYE, R2IHENRE (402 g).
1 45~75 pm (200~300 H) ¥ ZHraE ol R &
FERE G T I8 KB IR T, BB Rk IS T (R S 40 R
MIRER IR VL2, 5 B FE, VSRR IR F A v
ik, V CFAEE) V(LR LHBE) =10: 1. 10: 3. 10:
5. 10: 7. 10:9. 1: 1, ZBRZEE, V(LIRLIEE):
V(HEE)=10: 1. 10:3. 10: 5. 10: 7. 10: 9. 1:1
AR L GE I, WR4E 5 & AR 405y, o045
F| F1(30.97 g)« F2(9.09 g). F3(5.47 g). F4
(15.82 g). F5(21.18 g). F6(10.58 g). F7(16.37 g)-
F8 (24.01 g). F9 (178.29 g) 1 F10 (72.75 g) 3t
10 414y . BUF1 (30.97 g) A MBF A E, A
40~45 pm A EHTREFERE, BT B ok, i
EREHE, L ERE, AR A M, V(R
B : V (LFR LHE) = 50: 1. 40: 1. 30: 1. 20:
1. 10: 1. 5:1. 1: 1, LFREEE, V(LBRLER):V
(HE£)=50: 1. 40: 1, 30: 1. 20: 1. 10: 1. 5: 1.
1: 1 Fnal FREERR RESE G, WSCBRIR 5y, DRk 4, &
M= (TLC) f 5 & R E A 7, 20 15 2
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F1-1(224¢). F12(342¢). F1-3(3.86g). F14(5.18¢).
F1-5 (4.66 g). F1-6 (4.19 g) fll F1-7 (4.45 g) 3t 74
Hor. Fl-4 RS2 RERAEAL [V () - V(&
IR 4 BE) = 10: 1] 524659 1 (269.7 mg). HLF2
(9.09 g) H 4R L Baii i Jo FEAE ST, ISR X
FAmEE, vV ) - V(L8 ER) =20: 1. 15:
1. 10: 1. 5: 1. 1: 1 fIZBR O BERG BE Ve, £V
(M) - V(LR LER) = 5: 1 BB w24k
A2 (15.2 mg). 3 (296.4 mg) Al 4 (9.6 mg). HL
F3 (5.47 g) H 1R CBRE R G FEREReAE, WRIKAA
HEE, V(CAMHED V(LR OEE) =10: 1. 8: 1. 6:
1. 4: 10 201, 121 MR OB I B A RERHEZ M
BEEESEML, 16V (AIEE) - V (LR OBE) = 2: 1 1)
PEBAF R &4 5 (22.5 mg). HUF7 (16.37 g) FHH
B i, R AME, V CAEMEBE) : V(LR
fi5)=10:1. 5:1. 2: 1. 1: 1, ZBLBEMFEL
TR A 2 AT 6 Y B AT LH-20 8 S M et J A JE
J&i, PR E LS AR EY) 6 (988.5 mg). HL F8
(21.01 g) H W B M, WA MhEE. 1R L1
H R I 8 Ak SR JE ARG FE R B, P Y I 45
i 1S EAEY 7 (20.5 mg).
1.5 HESEMENE

1.5.1 JR4LRE CRAMELARAET E 7 A
A&V RI M EIEYE . BB BUE 8 12450 T
BN 6 mm AR L, RIER K L E
VIR RN 50 pg. FRdAIERE, HIHLE T4
B AL N 824232, T 4 C UKFEHTCE 1~2 h

fEZ5 70 8L, FREE 37 C fHiR B IR M v 8
7%, T 8 h J& M40 450 M i 5 77 ML ) 35 TR
L BE A T P 0 R B T DL SR A R g AR B
3IANES, [FIN CARIREE S (0.25 ng/Fr) 1EBTE
SR, FEBRE IR R

152 BARMWH K E (MIC) g RHMEN
DR (BRSO W Ak &9 5 AR 41 1 1)
MIC 8. % F 48R40 5 ) Muller-Hinton 15
FRIEFCHI IR FE RN 10~107 AS/mL B 2K (ODggp =
0.08~0.1), MR¥#H 2 MR 1~9 FI B AL
MARF, B 40 B B 43 4 600.0+ 300.0.
150.0. 75.0. 37.5. 18.8. 9.4. 4.7 A1 2.3 pg/mL,
10 HINAS AR AR, B 11 AN A
M8, 25 12 50X, FAHES 3 K. KRS
WET 37 CHERREFA PR 12 h, WERE I
B0 B RIE VIR I AL H A BT AL S )
FR) B AR B2 R A4 B8 ) MIIC A{H

2 GREDH

21 HEMEWERE

SR FH'™H NMR. "C NMR #l ESI-MS X4 &4
1~7 M REET T %2, 2 5M5STHE 9 it
Xt W HA kg o E 1 s, Hr 14
NEAET, 6 NIULEEZE, 5 F1 7 JEHEE.

a1 LEE RS mp. 135~137 C
(CCHRME"" 134~136 C); ESI MS: m/z 415 [M +
H]": 2 TR N CyoHso0: H 'HNMR i1 1*C

ExX1 e 1~7 i FEEN

Scheme 1  Structural formula of compounds 1-7
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NMR 80 5 300K [11] 08 8 B Eiziesd CUiRE! 196~198 'C); ESIMS: m/z 195 [M +
Yioh p-1r S I H]": 273N C;H,04; H'HNMR i F1C

& 2. TOEPIREE: mp 9698 C CCHME™  NMR 503 5 50k [17] B M BHE 50 WL
98~99 C); ESIMS: m/z 413 [M + H]*; /TN ZALEYIN D-1-0-F ZE R

CyoHy0: H 'HNMR #F1 °C NMR i Hdi 5 3¢ &M 7. FEKAE: mp.277~279 C Lk
BR[12] E R — 8 WMERiZUEYN B- fHU15191279~280 “C); ESI MS: m/z 625 [M + H]";
sitostenone. S F RN CpgHypnO6: F 'HNMR #EHT °C NMR i

&Y 3. ABTEERA; mp. 105~107 C s 5 SCHlk [18-19] fRaE 50E — 58, ke izt
(CHRE1106~107°C); ESI MS: m/z 431 [M + GBI IEA
H]': 2T 300 CpoHsg0,: H'HNMR EHMEC 22 EVIMINEEMY

NMR 4R 5550k [13] M50, ok e gtk R E I
A lawsaritol A 50.00 ug . BRACAYIS AT SN, Mk S Muh

e 4. AEAREAA; mp.177~179 C Ykt 8 PP UL A B I TE I BE s f A T RX
(CLERE ' 176~179 "C): ESI MS: m/z 429 [M + T BT A TR 2 L S R, LA B BB AR
H]*: 73RN CgHyyO5; i "HNMR A1 13C N 8.50 mm; TMALAY S XTECRZERATE . K
NMR 504 5 S0k [14-15] $38E 50— 30, % Fr. &imtmaaRkm. M EmmE. A%
YK EZME YN 3p-FEHE-5a,8a-PF A FE A - JER B BRI AR I8 2 8 TR R R A R TR X 7 R
6,22- "I AU A A FFEFE I , Forbox) 65

WEWS: AmAEHREAE; mp.151~153 C %) BR B A 5 T R B PR R BB ELAR ik E T
(CCHRE"Y 152~153 “C); ESI MS: m/z 303 [M + 18.50 mm A1 17.50 mm, HINEEZEH, WHLE
H]": 773~ C;H,305; £ '"HNMR i1 °C W) 5 XFIX 2 PR A G R s IR 2 AT
NMR 155085 5 Sk [16] #aE i3 —k, e K AT TR R R R 5 i TR D A ) 3 A
AL BN 3',7- R A4 R R s T E AT R R S O 998 T 1 A )

WEY 6: HEBRMRE F; mp.197~199 C FERTIR 22 s o] B 30 J 9 T DU I B v M (36 1)

=1 EWS AT HIEFENESLR

Table 1 Determination of antibacterial activities of compounds 5 and 7

ham 1 8 EL#% Diameter of inhibition zone/mm
Comno nd #2558 Does/(ug/disc)
pou BC EC SA BS ECA ECS PS RS

5 50.00 15.75™ 15.00™ 18.50™ 12.50° 11.50™ — 15.50"" 17.50"

7 50.00 — — — — — — — 8.50

TR IR
solvent

Bt s R - - .
streptomycin sulfate 0.25 11.50 10.30 9.50 — — — 7.50 —

i BC-WPIRZFAUAFI: EC- KT H : SA-S R A BRI : BS-MR AT R: ECA-FISKHEHM: ECS-AARBEFPIRMR: PS-HRREHk I
B RS-E AR . —Ros IV, "o BT W, RR B BIE M, RS iR e 2B i .
Note:BC-B. cereus; EC-E.coli; SA-S. aureus; BS-B. subtilis; ECA-E.carotovora; ECS-E.carotovora subsp. carotovora; PS-P.syringae pv. actinidiae; RS-

R. solanacearum. — no inhibition zone; " inhibition zone visible; ** inhibition zone clear; ™" inhibition zone transparent.

SEF RIS R e s, WET R 3 S itie
X8 FANE ) MIC fi. 4551 (2 2) KW: &Y R FHHE I B J2 M1 AT Sephadex LH-20 %12 2
S APPIRIFIOATI . KIGHFI . SUOMERER n ) o vt 85 T 7 LA,
5 SEAURT B A0S M O T IR PR IR BRAREE 4o 5 SE (1), Bositostenone (2). lawsaritol
BE, EX ARBER B M ENE N SBRIREE A (3). 3p-BHE-508a-BF A §-6.22- K
HEMY, BRI RS RN @), 374 AR (5). D-1-0-
AT P 0 B T P P R B B B A K LWL (6) FIVD 36T (7). Bl
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w2 WEMSHWMICHE
Table 2 Minimum inhibitory concentrations of compound 5 (ug/mL)
&
Compound BC EC SA BS ECA ECS PS RS
5 37.5 37.5 18.8 75 75 — 37.5 18.8
W R 155 4.7 18.8 9.4 9.4 75 — 75 75

streptomycin sulfate

E: BC-MPRZFMAT B EC-KIMAM B SA-EIM M ERE; BS-MH B ECA-FSCHNMNE; ECS-RRMETHIGHE; PS-BrEpkit

R RS-HAR .

Note:BC-B. cereus; EC-E. coli; SA-S. aureus; BS-B. subtilis; ECA-E. carotovora; ECS-E . carotovora subsp. carotovora;, PS-P. syringae pv. actinidiae;

RS-R. solanacearum.

R MAZAE ) B R R R 2 B AR 35 00 B V5 1 0
REW, FEERAEY 5 MR AATE . K
JAAT i SR EEAERE . MR FRTE . A
BRI A BRI B It 2 0 T R R R T X
7 PP B PG B AR E . VST 7 AU
y Ny Ty TNt R SR Gy

5 O RS YD 5 A R 02 ) T
ATLUR I, p-A 8 (1) FIYb 371 (7) B TAE(E
T3t b, 1E 20 AR R A A0
BeAk, ARy EIREE T 3 NSRS 1A TR
R AWIEERLEY . 5 SCIRIRIE (VD 317 1
TR () 6 TR B« AR A ) /N R A R O
ANFE, RFRERRRT HHIBED 5 IR
MMBEEE. 74, WiEtha s 7 454
YRS VER ZE 5, BT CAI D HEM 5 35 R 2R A S A
X 8 W 1T S A SR L R ) A R

SARISR A, S R SRR S AR A A
R E ISR, XA S
PRI, 15— @R o 238 i 24 F A7 BAAE
TR 2> A FHANME B8 T s i &t o
i 25T R FEAE AT I A BRI AR 1 A R
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