B30 F3 8 LN KFE2EH Vol. 30, No.3
2009 £ 7 H Journal of South China Agricultural University Jul. 2009

HEEA BHRNEAEYENIBESEHEE

87, TR, e, HWE®, RER, YaH
(1 £ RIEKF AREBRERHEPC, S F SN 51064252 ﬁk%i#ﬁké—é‘ﬁwﬂ&i JHREASFERRLAES
ERMNARELEETLT , EHRIEKRTF RFBE,7TF 7N 510642;3 d R XF 2FE, 7 & 7 M 510642)

WZE: A\ LrEhorEmEraEER 4301 RN~ RAEMEENE, B EXBGHAHHEME T FRMMNEZ
%ﬁﬁﬁﬁ“ﬁ‘%ﬁ@” ™MeEY, AR ERAREEEW AR ME R rXE MR FERMEE TR,
HFOE N TS 1 ~V RIS AR EY R 10 mmol/L i f7 E X HFE RIERE Colletotrichum
musae . 3H BUKE IR E Glomerella cingulata . 75 B FE 7 B W Peronophythora litchii Fi/NE 7B @ Fusarium graminea-
rum BIEMEER. HEN 10 mmol/L MEREBYW B EREHMNMNEE H2X5 7 28 mm.

KB EHEH,; &WEE; R~ WEENE
RE 9 HE.5476. 1 LR ARINAD - A Y E RS :1001-411X(2009)03-0032-04

Isolation and Identification of Antifungal Metabolites
of Streptomyces Strain 4301

CHEN Min"*, LAN Jin-fu’, FENG Min-yan’, XIE Li-jun’, SONG Yuan-yuan’, ZENG Ren-sen’
(1 Center of Experimental Teaching for Common Basic Courses,South China Agricultural University, Guangzhou 510642 ,China;
2 Key Laboratory of Ecological Agriculture,Ministry of Agriculture,Key Laboratory of Agroecology and

Rural Environment of Guangdong Regular Higher Education Institutions ,College of Agriculture, South China Agricultural
University , Guangzhou 510642 ,China;3 College of Sciences,South China Agricultural University , Guangzhou 510642 , China)

Abstract ; Streptomyces sp. strain 4301 isolated from the soil displayed fungicidal activity. Five compounds
were isolated and purified from fermented broth of the strain through silica gel column chromatography.
Their structures were identified on the basis on their IR,MS,'H and “C NMR. The five compounds were
quercetin ,apigenin , ferulic acid and vanillic acid, gallic acid. The fungicidal activity of these compounds
were assayed. Quercetin inhibited mycelial growth of four test plant pathogens including Colletotrichum mu-
sae ,Glomerella cingulata ,Peronophythora litchii and Fusarium graminearum. The diameter of inhibitory cy-

cles of P. litchii affected by vanillic acid at a concentration of 10 mmol/L was 28 mm,
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Fig.1 Structures of five compounds

e 1 (BFE) . JHEHAK,m. p. 310 ~312 C,
E I-MS m/z:303 [M + H]",C,,H,0,. " C-NMR
(600 MHz, DMSO-d6)68:175.9(C4),163.9(C-7),
160.7(C-5),156.2(C9),147.7(C4"), 146. 8 ( C-
2),145.1(C-3"),135.8(C-3),122.0(C-1"),120.0
(C-6"),115.6(C-2"),115.1(C-5"),103.0(C-10),
98.2(C6),93.4(C-8). 'H-NMR (600 MHz, DMSO-
d6)8:6.18(1H,d,J =210 Hz,H-6) ,6.40(1H,d, J =
210 Hz,H-8),6.88 (1H,d,J = 815 Hz,H-5’),7. 53
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(1H,dd,J =815,210Hz,H-6"') ,7.68 (1H,d, J =210
Hz,H2'),9.30 (1H, br,3'-OH),9.58 (1H, br, 4'-
OH),10.77(1H,br,7-OH) ,12. 48(1H,br,5-0H). 5
ER[4-5 [ igsdExr i, EEetka 1 4 3,5,7,
3',4'- AT, Bt &7 & ( Quercetin).

e I (NE) : mEHmK, mp340 ~ 342 C,
ESI-MS RS FEFIER m/2:269.64[ M-1] "
#£46'H-NMR f1° C-NMR, # € 9+ F3X % C, H,, O;.
M'H-NMR (600 MHz DMSO-d6)—IUEL4,i?1Jg 1
HNEWEALSY,IHEAF 3 1 FE; "C-NMR (600
MHz,DMSO-d6) #5 ! C4 ZE{KI% (5 181.72,s) , K 4
MR EKE S, IRAA 5 L% ,6 98.81(C-6)
93.94(C-8) 41514 8 L #1 6 fii MK {5 5. H-NMR
F.66.76 (1H,s,3-H) 3 K EF(5E,56.18
(1H,d,J =1.8Hz,H-6),6.46(1H,d, J = 1. 8Hz, H-
8)arHl 6 M8 gy 2 NMEMMAKEF,8 7.90
(2H,d,J=9.0 Hz,H-2'6") ,6.91(2H,d,J =9.0 Hz,

H-3',5" )Ml AA'BB' & R4, hEEE B 35 | 2',6
M35 FAFIE S 5, #8 B 3R 4" A BURIR
7.,12.95(1H,s,5-0H),10.80(1H,s,7-0H) , 10. 35
(1H,s,4’-OH). " C-NMR §:181.72 (C4), 164. 10
(C-2),163.71(C-7),161.44(C9),161.14(C4"),
157.29(C-5),128.44(2C,C-2',6"),121.16(C-1"),
115.93(2C,C-3",5"),103. 68 (C-10),102.82(C-3),
98.81(C-6),93.94(C-8). DL ¥ 5 CHk[6-8] Xt

B, ECTzLgW U h5,7,4 - =REHEW, BT
# (Apigenin).
el (HEE): B4 &, mp 170 ~ 171 C,

ESI-MS m/z 195.0[ M + H]"*, C,, H,, O,,'H-NMR
(CDCl, ,600 MHz)§:7.11(1H,d,J =1.6 Hz,H-2),
6.93(1H,d,J=8.0 Hz,H-5),7.09(1H,dd,J =1.6,
8.0 Hz, H6),7.26 (1H, d, J = 16 Hz, H-7), 6. 31
(1H,d,J =16 Hz,H-8),3.94(3H,s,-OCH,); “C-
NMR( CDCl, ,600 MHz)8:126.7(C-1),109.5(C-2),
147.0(C-3),148.4(C4),114.7 (C-5),123.6 ( C-

%30 %

6),146.8 (C-7),114.2(C-8),170.6 (C9), 56.0
(-OCH;). HOBBEHE 5 Bk 9] X B, K& M ¥ iE
5MER B , MHEN3I-FER-4-BE-&
B2, BB 88 ER ( Ferulic acid).

WwEYN (AHE) . R B IRE M, mp 209 ~
212 C,ESI-MS /R #ESFE FIE m/z:169 [ M +
H]*,'H-NMR(600 MHz,CD,OD) & /RiZ4L&S YA 1
N8 ABX RER 3 NERIES, H-NMR 6;3.91
(3H,s, Ar-OCH, ),6.91(1H,d,J =8.2 Hz, H-5),
7.60(1H,d,J =2.0 Hz,H2),7.57(1H,d,d, J =
2.0,8.2 Hz,H6); "C-MNR (600 MHz, CD,OD) &
56.3 ( Ar-OCH,),113.4(C-5),115.5(C-2),122.8
(C-6),124.8 (C-1),148.0(C4),152.0 (C3),
167. 6 (C-7). 35 LA Lt A5 IV 9B ZBUUE
BT, RN CHO,. I FFIEERE X
BAIRER 3 - HER -4 -EBEFAFR, PFER
( Vanillic acid) —ggH',

e VI(AE): KOs RS &, mp 248 ~
252 C, %47 365 nm T 8 % A58, ESI-MS m/z.
171[M +H] *. 4+ C,H,0,,"” C-NMR (600 MHz,
CD,0D)&:168.0(C-7) ,145.9(C-3,5),138.7(C4),
121.9(C-1), 110.1 (C-2,6).'H-NMR ( 600 MHz,
CD,0D)6:7. 18(2H,s,H-2,5). 53¢HR[ 5 ] F it %iE
SR KBSV R3,4,5 - =REXBREE, I
B8 ( Gallicacid ) .
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MFE ATLLE W, EWRBE N 0.3 mmol/L B, L&Y
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Bl EHRIAE T 26.5 mm; FEWRE N 10 mmol/L BT, fk
A%N(%EE)XT%H?EEE%W%’J?&%EIF g1
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ﬁﬁfﬁ%%ﬂ%@"i{éﬁlﬁﬂ 18 mm. {5 |
XTRTA 4 FEDIR IR A 1l 7 AL

1 HBH 4301 WAL/ S ML SR E K
Tab.1 Antimicrobial activity of five pure compounds isolated from Streptomyces sp. strain 4301

WwED ¢/(mmol + L") ' ; B S/ mm — -

7 BUR JH R INE B HEREER RN A
X} Re 0 0.00 £0.00a 0.00 £0.00a 0.00 £0.00a 0.00 £0.00a
W B & 10.0 18.00 £0.41c 6.00 £0.39b 16.53 £0. 54c¢ 18.15 +£0.43b
FrE#R 0.3 16.50 £0.64b 26.50 £0. 64d 0.00 £0.00a 0.00 £0.00a
Be] 8 AR 10.0 0.00 £0.00a 12. 12 +0.43¢ 5.93 +0.35b 0.00 £0.00a
HER 10.0 0.00 +0. 00a 0.00 +0.00a 28.00 +0.91d 0.00 0. 00a
B8 T8 10.0 0.00 £0.00a 0.00 £0.00a 16.63 £0.75¢ 0.00 £0.00a

1) R PHIFEAFHE 4FAR,BINRFEINBFHEREHF K70 05 KFE £ F B F(Duncan’s %)
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