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WE ERERT.RAEENS S $RAES B MBIRIRY T S i, R E Kk FEfeddirk, ik
BAGBIRE HWHEFRA A EAEAE LLZEZRAAMNKALA, FRA KHHE 2 XRHRE ERATH A
FAFRATE AW R K T —BAABE RO E ER, MR ER BT A-4 Fo A5 R4 5B MK H 3 A
H— AP b, 3 5L 2 2 R T oY AR AR AT ) R AV B 77,6600 A T4. 6700 M HER AT B R K,
54 1.37 cm A2 1. 66 cm, 45 H 2 ANFEBALSY, Z2PC H NMR sk 7 % %5 2, 24 Balansenate [ . ][ s A&k
INZHH P B RE], AMER BT 2 AMCAY AR BRI E E, E bR W B R EE R A2 R T R
JE(MIC) Fo 5% s 3 (MBO) s £ 3 X 4 250 mg/L #= 500 mg/L.
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Abstract Antimicrobial constituents of the seeds of Indigofera amblyantha Craib were isolated by using bioactivi-
ty-guided fractionation. The antimicrobial activity assays were designed against the fungi Magnaporthe grisea , Fu-
sarium oxysporum , Sclerotinia sclerotiorum and Venturia pyrina by using the hyphal growth inhibition method and
the bacteria Ralstonia solanacearum , Escherichia coli, Staphyloccocus aureus, Pseudomonas aeruginosa and Bacil-
lus subtilis by using the disc method. The results showed that A-4 and A-5 fractions had higher bioactivity than
others. Their inhibition ratios against V. pyrina were 77.66% and 74.67 % , respectively. The diameters of inhi-
bition zone against R . solanacearum were 1.37 cm and 1.66 cm, respectively. Two compounds with antimicrobial
activity were isolated and elucidated as Balansenate | and [ mainly by' H and *C NMR spectral data. The re-
sults of bioassay showed that the MIC values and the MBC values of the two compounds against S. aureus were 250
and 500 mg/L, respectively.
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ZIEARW Indigofera amblyantha Craib Jj &
BEARUE B 0] 248 B W A S Byl B e SRy (O HD
S5 A TR IE AL T 2548 A TR 1 000 m X
Ul A R X - RN M, L R Y
Pridivk , HAR & B T A HU SRR A i R
Ul . ARSEER EHGE T 2 AR AR R A IR B
LA R A 04 1R 3 M I AL B 9 1 A 2% i 3 it
13T 400 AR B0 P TS o — R DL AR
WA SCAE B SRR b SR TG VB B R HU 8 T 2
FEARWERF P IR TR M T, R 4858 T HAR 7451
DT AN GG Ve DUBR IF & 22 48 R W AR ) U5
I ) B8 PR A
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ZAEARW T 2013 4F 10 H R B 5t 8 HOlL A
FE R LS B L 28 5 N 45 v L RF A2 B R AR 7
b2 T, 52 50 = o H @ I 5T 03 S8 AR L B
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1.1.2 #HRF4

B BRI Magnaporthe grisea (Hebert)
Barrnov. BRI Z W W Fusarium oxysporum .l
SRR INE Sclerotinia sclerotiorum (Lib. ) de Ba-
ry BRI Venturia pyrina . ¥ 5 M4+
PR B IR - WA 2 i S = 44

M B M Ralstonia solanacearum . K g F
Escherichia coli .\ 4x ¥ 2 R H Staphylococcus
aureus EEREFFE Pseudomonas aeruginosa ¥ %
MAFRR Bacillus subtilis , ¥ B 52 M 48 o B B2 B K
SR R S AR
1.1.3 Exi

TR 4 T 1 2 3 (PDA) : 20 % 48 3, 294 Ji
W, 2205505 . 7K 100 mL,pH 6. 0,

R E AR SR (BPA) 0. 52048 W H . 12058
Fil.0. 5% NaCl, 7k 100 mL.pH 7. 0~7. 2.2 %351,

Mueller-Hinton [ % 8% 3% & (MHB) : 4+ A 3
2.0 g, ATIEMEVERY 1.5 g, MUK A 17.5 g, pH
7.4+0.2,7K 1 000 mL,

1.2 UE5KH
1.2.1 L&

RE 52-99 BNV 5@ ikt 28 A AL (IR A 2%
J7) s SW-CJ-2FD B TAE & G fb i s A RR 2
A BIC-250 A4 A A CE IR R S L A BR 2
A s XH-C e & a4 CE\ P vg o i A A8 T )5
FA2204B T3 43 Z—H 7RV CHIER S R A TR
ANFD 5 Agilent-NMR-inova400 8 -5 #% 7 2o 48 35415
HP6890/5975C GC/MS B MY (EELHERAFD .
1.2.2 & A

A1k (60~90 C)  FHEE S8 - LR LT PN i
ZHNEHRDMSO) 25 2 18 43 M 4l w2 2 A ik
JBE HE ST REIE Y A i S A T FL K
1.3 KA E
1.3.1 REAHEF &

B2 RN 1.0 kg ByiF G 20 HEfD . H
5 000 mlL 7y ik 8 75 P2 HL 2 h, 298, g A
5 000 mL A {MEEE I 2 W, G IF PR IO ImIsaal e
FEE 153.0 g, FREL 150 g #EAL AT 2T ik
JKE (100~200 H) 452 H7 (80 mm>X 1 200 mm) . PAA7
ThEE 2 S E(10:0,9:1,8:2,7:3,6:4,5:5,0:10)
S s ARG BE PRI, B 300 mL WiedE 1 iy, TLC &
M, AFEEEE] A-1(1. 345 2 @) JA-2(4. 365 4 @) A3
(14.368 4 g) \A-4(5. 351 0 g) . A-5(6.3152 g) A6
(18.321 0 g) \A-7(33.234 1 g) . A-8(32.651 2 g).
A-9(5.324 6 @) \A-10(3.624 5 2) \A-11(2. 369 4 g) .
A-12(3.365 4 g) JA-13(1.365 2 @), I&EMEMIRSS
R A4 FD A-S BTG BCR =B )28
B A4 FAS i, WERRFRIC A4 343 5. 000 0 g,
il (200~300 H) A2 H7 (20 mm X450 mm) , LA
A+ ZPR R 10 = 1 s sh Al 4 30 mL it 4
145, TLC #0075 304b-5 4 1(1.635 2 @), HERIFR
A5 Wi 43 6. 000 g, i (200~300 H) A )JZHT
(20 mm>X450 mm) , AA ik : PNER 10 ¢ 2 sl B
30 ml 58 1 4y, TLC AL, A52G4 2(1. 534 6 @),
M A9 1 FD 2 B s .

1.3.2  #5E aR oF &

) R T P I 3 < K — A SR AT & A R
FH—E #E ) DMSO # i, T DL PDA K B 85 57
BERL 2 000 mg/ L AV B SR AR R 58 E I o A
PES L R XOGAM B VR A TR R 2K
=,



4355 1

SRR BB 2 AE AR I B T PR A

« 123 -

FTEA K HAR (mm) =3 IREARTEE —
EUFER (4.0 mm) ;

B 22 A K IR () =
OO BRI A I BAR — AEBRBTEAE KR EAR) o

X BRI VR AR K AR °

I 240 BT T R 0 3 < K — AT JE T A A R
WRAEIE 8 DMSO H A IR - 80, JinzKk s Fe At
DMSO &tk 2. 526 (453 43 Wk 2 000 mg/ L, R
A AR R I A e iE kT . g
S A R R AR .

SR 96 FLARf R s 88 72 00 3k 4 910+ 400 1 1
TP OB RE B DL DMSO Wi B LUK R B 2
2 000 mg/L 4 BT ¥ B, MHB P17 85 572 56 36 47 2
fER e L A5 DMSO &4 2. 5% . LLJGE 7K R BAE
TR, TCR SR 2. 5% DMSO ¥ 2s FI BE
ARG A G, B F 37CRi MM 18 h 5
NRERLE L | TR 97 AT VA ek ) L P A e 11 24 9 Tk

JEE D e i o A A0 BT ) i R B i 9 JE (MIICO)
OB A T AR £L A 08 PR » 3R T R I 2 1 5 5 2
Al bL 37 CREFR 12 h 5 B WS B0 4l AR
{18 e APR 24 Y I G 2 A e it o (H X T 114 i R RS BT
IR (MBO) . BrA PRI 2 ¥ AT 3 K.

2 #RENWHw

2.1 —ZHEEMERSMEFEMRE R

— A JE TS T 0 ) A R T K 2 R
R A4 A5 XN A — o R A . Hak
TP Wos HAHIE . A4 A5 iR B
ARSI TEPELE LR 1, MRS N 2 000
mg/L i}, 2 MEEFAE 3 d F1 7 d J5 N E TS A
A S A X 531) o S o B P B A TG P e . 3 d Y
P25 R 77, 66 % F1 75, 29% .7 d [ ] 2R 4
Wk 74,67 Yo R 73, 4195, X HARAR B0 SR T A O
TEAS R[] BEFAIE PRI AR 2

F1 A4 AS BHONERERKPOISFE
Table 1 Fungistatic activity of A-4 and A-5 fractions of the chromatography

2/ % (3 &)  Inhibition ratio(3 d)

JH= /% (7 ) Inhibition ratio(7 d)

WiFh  Fungus
A-4 A-5 A-4 A-5
TR B Magnaporthe grisea 61. 24=+0. 06 65. 28=£0. 06 63. 88=£0. 06 65.29£0. 12
BIAEZR A Fusarium oxysporum f. sp. wvasinfectum 63. 6120. 06 63.61%0. 12 59. 1340. 06 64.52%0. 10
WS R AZIR A Sclerotinia sclerotiorum 68.1940. 06 66.34%0. 15 65. 9440. 06 64. 0040. 06
FLM BN Venturia pyrina 77.66=10. 15 75.2940. 10 74. 67%0. 75 73.41%£0. 17

D Frp gl 3 W H T bRk,

Data are mean®SE from 3 replications.

—GRAEJE TS I o3 A A 20 TR PRI A R S
) L AR TG AR L, A4V A-5 BAT — 5 YT S
P R B Wos ARG, A4 A5 R
3% 2R TR AR P L 2. AR RS 2 000
mg/ L I+ A-5 0 % A T A B AR RO,
1. 66 cm, A-4 373 %] 45 B 4 BR 1A A9 410 14 1) LA A
/Ny A 1,16 em,

R2 A4 F0 A5 TSI E RHD F E
Table 2 Antibacterial activity of A-4 and A-5 fractions
of the chromatography

L P B A%/ cm
ﬁl . Diameter of inhibition zone
Bacterial strain
A-4 A-5

R E Ralstonia solanacearum 1.37£0.15  1.66=£0. 12
KWGHFE Escherichia coli 1.37+0.06  1.37%0.12
SR E Staphyloccocus aureus 1.1640.15  1.20=£0. 17
LEMEFF R Pseudomonas aeruginosa 1.4340.15  1.27=£0. 21
M EZEMIATH Bacillus subtilis 1.3340.06  1.47=+0. 21

1) R s 3 WE R Z I {E e,

Data are mean®SE of 3 replications.
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&Y 1D 2 40060 40 7 3 vk 2 R WL R
S HIZRATHIL AL &Y 1 A1 2 2 BA B 1Y 40 &
ARETEME . 2 LA vt 4 8 4 3K 0 15 R 1
1, MIC F1 MBC {634 250 mg/L #1500 mg/L,
it HAt I3 B A9 MIC At MBC {38 500 mg/L Al
1 000 mg/L,
2.3 EWw1in2mMEN

EY 1. AR, mp43C; WIDEE D =
—14.2° (C=1. 24 CHCIly). IR: 1 728(C=0).'H
NMR (400 MHz,CDCly): § 2. 26 (t, J=8.0, CH,
(2)); 1. 26 (m, CH;(3)); 1. 23 (m, CH;(4));
1.14 (m, CH;(5)); 1. 38 (m, CH(6)); 1.61(t,
J=7.2, CHy(7)); 1. 38 (m, CH(8)); 1.41 (m,
CH;(9)); 1. 06 (m, CH, (10)); 1. 53 (m, CH
(11)); 0.87 (d, J=8.0, CH3(12), CH;(13));
0.83 (d, J=6.8, CH;(14)); 0.88 (d, J=8.0,
CH;(15)); 1.66 (s, CH;(16)); 4.57 (d, J=7. 2,
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CH,(17)); 5. 32 (ddd, J=0.8, 4.0, 0.8, CH
(27)); 1.99 (br. t, J=8.0, CH(47)); 1. 26 (m,
CH,(5’-14")); 0. 85 (m., CH; (167)). " C NMR
(400 MHz, CDC;;): 8 173. 7 (C(1)); 34. 3 (C(2));
24.8 (C(3)); 31.9 (C(4)); 22.6 (C(5)); 32.7 (C
(6))5 25.0 (C(7)); 32.7 (C(8)); 37.4 (C(9));

36.6 (C(10)); 29.1 (C(11)); 19.7 (C(12,13));
14.1 (C(14)); 22. 6 (C(15)); 16. 3 (C(16)); 61. 1
(C(17));5 118.2 (C(27))5 142. 4 (C(37));5 39.8 (C
47)); 24.4, 29.1, 29. 2, 29.3, 29. 4, 29. 6, 29. 6,
37.2, 37,3, 37.4 (C(57-147)) ;5 39.4 (C(157)); 16. 3
(C(167)). EFMS: 478 (M+), 296, 278, 123,
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Table 3 The antibacterial activity of compound 1 and 2

PR IR KA R a1 a2
Gentamicin sulphate Compound 1 Compound 2
/M /AR e/ /DA /MR T/ NA T
Bl W/ W/ 13-4 W/ W/ 13-4
Bacterial strain mg e L7} mg -+ L1 mg e+ L1 mg e L~} mg e+ L1 mg e+ L1
Minimum Minimum Minimum Minimum Minimum Minimum
inhibitory bactericidal inhibitory bactericidal inhibitory bactericidal
concentration concentration concentration concentration concentration concentration
S —
T 25 50 500 1 000 500 1 000
Ralstonia solanacearum
j(%*ﬂ*l . 1. 56 3.12 500 1 000 500 1 000
Escherichia coli
o A AT
s KA SR 3.12 6. 24 250 500 250 500
Staphyloccocus aureus
I 4l
RIKATE . 1. 56 3.12 500 1 000 500 1 000
Pseudomonas aeruginosa
MU 1. 56 6. 24 500 1000 500 1 000

Bacillus subtilis

& 1 454 WL 1, i 1% B 5 Sk —
UL, K 6.8, 11-=F 3 iR (2E)-3'-F 4~
Fr5-2-0alE . X Ce He On 5 1AL B H IR
ZHARE RS,

13 o 16

1 .
2 '
1) 10 9 8 7 6 5 4 3 2 1 O/\%Nt/(CHZ)“CHS
12
14 15
17 &1 Compound 1

13,109 0 2 3’4'
15 5 2 A G
15N, (Cﬁz)«s/Y W(cm)mm
18 19 0 20
4442 Compound 2

1 &YW 12 HLEEHE
Fig. 1 Structures of compounds 1 and 2
a2 Bk, mp 62C; WHOEE ) =
—16.6° (C=1.24 CHCl). IR: 1 738(C=0).'H NMR
(400 MHz,CDCl3) : 62. 29 (t, J=6.8, CH,(2)); 1. 26
(m, CH, (3)); 1. 21 (m, CH; (4)); 1. 04 (m, CH;
(5-9); 1. 38(m, CH(10)); 1. 61 (t, J=8.0, CH,
(11)); 1. 38(m, CH(12));1. 42 (m, CH,(13)); 1. 06
(m, CH,(14)); 1. 53 (m, CH(15)); 0. 86 (d, J=6.8,

CH,(16), CH,; (17)); 0. 85 (d, J=8. 0, CH,
(18)); 0.89 (d, J=6.4, CH;(19)); 1. 69 (s,
CH;(20)); 4.59 (d, J=8.0, CH,(17)); 5. 32
(ddd, J=0.8, 4.0, 0.8, CH(2")); 2.00 (t, J=
6.8, CH,(47)); 1. 25 (m, CH,(57-147)); 1. 14
(m, CH,(15%)); 0.86 (t, J=8.0, CH;(167)),"
C NMR (400 MHz, CDC;;): §173.9 (C(1)); 34.4
(C(2)); 24.8 (C(3)); 31.9 (C(4)); 22.6, 22.7,
22.8, (C(5-8)); 32.7 (C(9)); 25.0 (C(10));
32.7 (C(11)); 37.4 (C(12)); 36.5 (C(13)); 29.2
(C(14))5 19.6 (C(15,16)); 14.1 (C(18)); 22.6
(C(19)); 16.2 (C(20)); 61.2 (C(17)); 118.2 (C
(27)); 142.3 (C(37)); 39.8 (C(47)); 24.4, 29.0,
29.2, 29.3, 29.4, 29.5, 29.6, 29.8, 37.1, 37.3 (C
(57-147)); 39.4 (C(157)); 16.2 (C(167)). EI-MS;
534 (M+), 296, 278, 123,

A 2 2540 WL 1, 30 Aiodis 5 scmk—
U, SR 17,18, 19-= R B+ KR (2E)-3"-H
FetoS-2-0 TG 43 TN Caos Ha On iAW E IR
P27 LG
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