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Secondary Metabolites from a Soil-derived Streptomyces sp.
KIB-717 and Their Inhibitory Activity on Plant Pathogenic fungi
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Abstract : Three compounds,8-rubromycin (1) ,y-rubromycin (2) and griseorhodin F (3) ,were separated and purified
by medium-pressure MCI column and semi-preparative HPLC from the fermentation broth of Streptomyces sp. KIB-717,
which was isolated from soil samples collected in Gaoligongshan in Tengchong from Yunnan Province, China. The struc-
tures of three isolates were characterized through extensive analysis of NMR and mass spectrometry data and by compari-
son the NMR data with that reported in literatures. The antifungal experiments demonstrated that compounds 1 and 2 pos-
sessed significant antifungal activity against most of the tested plant pathogenic fungi,such as Boirytis cinerea and Mag-
naporthe grisea ( Hebert) Barr.
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Fig. 1 Chemical structures of compounds 1-3

DUARAT I HT B 35, YXQ-LS-18SI iy s 25 V4 K 14
( BRSO A RA R BT 4T ) ,ZQZY-HC 15
TRPE IR (L FHIZE{LZS ) , Hitachi Chromaster 5430 5;
BORARETEAL (B SL) , YMC-Triat Cg BB (3 35 +E
(250 x 10 mm L. D. ) , YMC-Triat Cq B AH 235 4
(250 x 4.6 mm L. D. ), LC3000 %I = %k A0 €@ 3%
A, & MCI 5 3% 45 (26 mm 1. D. x 310 mm),
Sephadex LH-20 ( Fij#it AIRTECH A= ¥4k 73555 2\ 7]
Az R R Ak R AR (7 SR T ) o oAl
TR DAy 7 0 A R (R T s A 2l )
JARRIE YR R AR .
1.2 EZEEK

KRR KIB-T17 7385 A 2= 1 4 M rh s 2R 5T 1
RAERY HIEREAS , 1 = R = 4 T P i 5 e
VYR T E M) 2 RS R i S A Sl . S x
ZWERHEAT 16S RNA M 7 43 AFr , 4 I J 235 2R 3 ok
BLAST 5 GenBank %45 J% H A 5C 18 Pk £ 47 W] U1
H#s, & BB kR KIB-717 5 Streptomyces sp. strain
HS-NF-1046 £ Streptomyces sp. VITE-062980 {741
FRRIE R 100% o 254G HIE 38 2 R FLES 3R 4k
WEH NEEFE W IR, 4y 44 N Streptomyces sp. KIB-
TUT o AW I TR H PG AR ARRE B R A 3 4
it R EERR 5 R I TR X DR A B AR ) AU
FERTRL A 5 VU B A B U5 ] 2 ) P R A
SR
1.3 EFERIEFEH

ARG IR Ry MS iRk |7 R K 20.0
g/ LA g s ) , H & 20. 0 o/ L, BOR B
#320.0 ¢/L,pH=7.0,

FiFREFR 3L O TSB B 3238, it 7 Ry 2R F1 i
17.0 ¢/L, K G EHA M 3.0 ¢/L, 44N 5.0 /L, ik
R 41 2.5 ¢/L, e e 2.5 ¢/L,pH=7.3 =

0.2,

PDA #5575 %£:200.0 g F5 ¢ + T UI0E, A 1.0
LK, W 30 min, HIDUZ 204008, JEREZR S 1.0
L, A 20. 0 g BrAR A, i BAH0E P A5 FL o i, #45m
20.0 g Hjubl .

LB} % 5 & A Bk 10. 0 o/L, BERE4E IR
5.0 g/L,NaCl 10.0 g/L, ¥ R IHEH; 20.0 ¢/L, pH
=7.4,

FHAE MS -l E 0 A i TR bR AP E] 10 H 2%
4 50 mL Bl A 250 mL = AR, B TR,
£28 °C 200 rpm Z5{F FHEFRE 2 do KEFPTEE 5%
FEFP AR 40 HUBAT 250 mL R BEREFR LR 1 L
=M, BT RER T, 7 28 °C 200 rpm Z5F T 8
725 d,

1.4 EBE5SH

W R W L 3500 rpm (1% 33 B0 20 min, |-
THWHSF AT 1R QR A3 K, LR LTRAHD
FEvedii , 75 A BERORLER ) o TR 2244 FH PR I 92 1 3 1
JE I 0E WRVRAR , LR SRR 3 IR, L2 LT AH
DR e AR R RLER Y . 28 HPLC 20 #r, & JF A
W ARLEE Y, DR e 4 A S 2.6 g PR
MCI #2875 8, MU B EE-7K (102 90-100: 0) 54
D5-FBE(L: 1) BREE VR, 28 TLC 40 ¥, & IR P i T
BENUAH oo AO-HBE (L 1) o0 2828 1l %
HPLC 43 ,0. 1% B2 5 (B) F10. 1% Bz /K (A)
i shAE, LA 3 mL/min (90 BE VERR (0 ~ 9 min,
60% B;9 ~15 min,80% B;15-18 min,100% B) 7t
FMLEY 1(12.6 mg) FifL 54 2(2.0 mg) , HI -
7K (70: 30) 4H 43 £& Sephadex LH-20 ( H B3I ) 43
B9, TLC 4307, B IR VR AR 2 4 253 (Fr 14)
Fr3 2073 F2F il 4 HPLC 7085, i (B) FZK (A)
s, LA 3 mL/min ()3 R BRI (O ~ 14 min,
55%B;14 ~25 min,65% B;25-29 min,100% B) 75
&Y 3(2.0 mg) .

1.5 EHER (GREKRE)

W DR AE T A0 5 0 vh 48 s TR T B i 00 T ( Fu-
sarium solani) . 43 .4 J1 W 1 ( Fusarium oxysporum
Schl. ) A5k J1 T 2 ( Fusarium oxysporum) 3l K
TER 1 ( Botrytis cinerea ) K A6 A 2298 1 ( Fusarium
oxysporum f. Sp. Vasinfectum) | B4 2+ B 75 H ( Fu-
sarium solani) \FEIEIRIR I [ Magnaporthe grisea ( He-
bert) Barr. | /N2 3R %% B ( Gibberella saubinetti)
KB 55 (Penicillium griseofulvum HL) 3¢ 3 7% JH



Vol. 29

T T R IR T KIB-T17 U0 S T T A R 5T 65
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FRFR s IR ARG AR 28 CHBEHFR 4 d, e TR 5
ARG SR H] o BRI A5 W 0 22 1 22 4 TE
B E SR 2.0 mg/mL ¥ TR RS W45 FH o K5 Ak 4F
(AR 400 9 it L TRT 4l i A R B 3 B (29 40 °C) 1Y
PDA J5 3755 (300 mL PDA 15 37 B v fin A 4> 55
FRMLP YRR o SRS K CHER ) PDA 157 553
SEIASEFR ML (ARG FRILELA 25 mL R0 ) ,
S, T FLbRIC. ERW IR (AT L&
PEACH AT CE AR S mm) HUCRAN 10 WL R34k
BV R R T S R A A B8 74 s & %
PERPAR o RRHRT- A 25 DL TR A B % B, DL 2
B RAEFHPEXTRE , 30 CHEFRAFHREFE 24 h J5 s
FTERE RN, 57 28 SRR S 410 T B LA o
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HEWM1 R0l C,Hy,0,;ESI-
MS m/z 537 [M+H]*;'"H NMR (600 MHz,CDCI,)
5:12.81 (1H,s,H8"),11.03 (1H,s,H-10),7.43
(1H,s,H-6),6.91 (1H,s,H-5),6.74 (1H,s, H-
6'),4.00 (6H,s,5'-OCH, 7'-OCH;),3.95 (3H,s,
7-OCH,),3.64 (1H,d,J = 18.3 Hz, H-3"),3.42
(1H,m,H4),3.31 (1H,d,J = 18.3 Hz,H-3"),
2.97 (1H,m,H4),2.47 (1H,m,H-3),2.30 (1H,
m,H-3);"”C NMR (150 MHz,CDCl,) §:181.9 (C-
9'),179.3 (C4'), 164.9 (C9), 160.5 (7-
COOCH,) ,158.8 (C-5"),155.4 (C-7"),154.9 (C-
9'a),150.6 (C-10),149.6 (C-8'),141.3 (C-7),
141.2 (C-10a), 131.6 ( C4a),127.5 (C-5a),
127.4 (C-3"a),118.2 (C-5),113.6 (C-6),111.1
(C-2),114.8 (C-8'a),110.5 (C4'a),106.6 (C-
9a),103.6 (C-6"),57.1 (7-OCH, ), 56.4 (5'-
OCH,),53.0 (7-COOCH,) ,40.1 (C-3"),29.6 (C-
3),22.1 (C4) . VLB S SCHRH B A9 55 200
— 3 , WY 5E A B-rubromycin

2.1

a2 kR ; Tk CH;0,,;ESI-
MS m/z513 [M+H]";'"H NMR (600 MHz,CDCI,)
5:13.03 (1H,s,9'-OH),12.27 (1H,s,4'-OH),
11.02 (1H, s, 10-OH),7.44 (1H,s, H6),6.93
(1H,s,H-5),6.18 (1H,s,H-6"),3.96 (3H,s,7'-
OCH,),3.92 (3H,s,7-OCH,),3.77 (1H,d,J =
17.9 Hz,H-3"),3.47 (1H,m,H4),3.43 (1H,d,J
= 17.9 Hz,H-3'),2.99 (1H,m,H4),2.51 (1H,
m,H-3),2.35 (1H,m,H-3);"C NMR (150 MHz,
CDCL,) §:183.7 (C-5"),179.2 (C-8"),164.9 (C-
9),160.5 (7-COOCH,),160.0 (C-7"),158.8 (C-
4'),153.5 (C-9'a),150.6 (C-10),150.0 (C9"),
141.3 (C-10a),141.2 (C-7),131.5 (C4a),127. 4
(C5a),122.9 (C-3'a),118.2 (C-5),113.6 (C-
6),113.0 (C-8'a),111.6 (C-2),110.1 (C-6"),
106.6 (C9a),106.5 (C-4'a),56.8 (7'-OCH,),
53.0 (7-COOCH,),39.5 (C-3"),29.6 (C-3),22.3
(C4) o LI 1-%ds 5 SCHk R a8 i ik 1 s — 5%
B 5E SN y-rubromycin

wEW3 wehAR; o+l C,H,0,;ESI-
MS m/z279 [M+H]*;'"H NMR (600 MHz,CDCI,)
5:6.68 (1H,s,H-6),6.18 (1H,s,H-8),3.67 (3H,
s,13-OMe) ,3.04 (2H,t,J = 7.6 Hz,H-11),2.7
(2H,t,J = 7.6 Hz,H-12),2.25 (3H,s,H-10);"C
NMR (150 MHz, CDCl,) §:173.3 (C-13), 166. 8
(C-1),151.7 (C9),146.8 (C3),141.1 (C4),
136.2 (C-5),129.2 (C-7),116.0 (C-6) ,104.5 (C-
8),104.4 (C-2),51.7 (13-0CH;),33.1 (C-12),
26.2 (C-11),19.2 (C-10) . DA - %cds 5 SCik i 8
R — B, B8 E M griseorhodin F
2.2 WEYHEFEHEESR

DL 10 B J5 5L TR B AR A 48 s s R — A e
YR, SR ERIEEY 1 2 X R 20
DUAE s I L o B — o A I TS . AW 3 &t
ST A e B LR A TE (LR 1) .

K1 HEWI1-3AEHBEER(mn)
Table 1  The diameter of inhibition zone of compounds 1-3 (mm)
HOAA RS i L 1 , \
Plant pathogenic fungi Acetone Carbendazim
J& 28k 1R Fusarium solani 0 47.00 15. 00 10. 00 0
{5k JI 1 Fusarium oxysporum Schl. 0 34.00 10. 00 11. 00 0
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Plant pathogenic fungi Acetone Carbendazim
AT B 2 Fusarium oxysporum 0 45.00 10. 00 8.00 0
T IR FEG I Botrytis cinerea 0 0 17.00 15.00 0
WRAEREZ2IR T Fusarium oxysporum f. sp. Vasinfectum 0 36. 00 12.00 10. 00 0
TS BT IR B Fusarium solani 0 24.00 15.00 12. 00 0
TEIEIR IR 8 Magnaporthe grisea( Hebert) Barr. 0 0 18. 00 0 0
INFEIRFER A Gibberella saubinetti 0 47.00 0 0 0
KB Penicillium griseofulvum HL 0 43.00 0 0 0
SERBALIRE Colletotrichum gloeosporiodes 0 50 0 0 0

TR R 3 R HE.

Note ; Data given were from 3 duplicates.
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32 A AR R 2F AT B 4B B 60 R 49 BR A R
FF P 25 2 2 PR PR 20 o A B 15, DA R Al HIV -
1 3Bl 3 il % 1A 0 8 55 18 9100 ) i 98 400 i 2 A TR
P AEJEZRAL G W AR s it T 7 T A3
PEE BT A WAHRIE . AR OIS 1 2
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