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Studies on the Isolation Identification and Activity of Anti-Fusarium
oxysporum Secondary Metabolites Produced by Streptomyces sp. 702

WEI Sai§in ZHANG Zhiping TU Xiaorong HE Jian TU Guo-quan’

( Biological Science and Engineering College of Jiangxi Agriculture University Nanchang 330045 China)

Abstract: Objective To investigate anti — Fusarium oxysporum secondary metabolites from the fermentation
broth of Streptomyces sp.702. Method Under the direction of anti — Fusarium oxysporum activity —active com—
pounds were isolated and purified with a variety of chromatographic separation techniques and identified base
on their physical — chemical properties and spectral data. Results and Conclusion A polyene macrolide com—
pound identified as fungichromin was isolated from the fermentation broth produced by Streptomyces sp. 702
and showed remarkable anti — Fusarium oxysporum activity with the EC,, and EC,, against Fusarium oxysporum
S sp. cubense FOC1 FOC4 of 4.7 3.4 pg/mL and 21.5 53.1 pg/mL.
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} 1
DZP -9 ( fungichromin) “ ”FOC1
FOC4 EC,, ECy, 4.7.3.4 pg/ml. 21.5.53.1 pg/mL
1
1.1
1.1.1 50 L ; GZX - 9140MBE ; ( LDZX -
40B1 50 L); ; ; Y] =875 ( ) ; SPX -
70 ( )i X =5 ( ) ;
Bruker AV 400 ( Bruker ) TMS C5SHSN - d5; HPLC -
ESI-MS  LCMS -2010A ( ) ;IR Tensor 27 FT - IR ( KBr
) ; Shimadzu UV —2401PC ( ) ; AKTA Explorer 100
( AKTA explorer 100 air ) Beckman System Gold
; : MuMing Packing Material( 25 x 300 mm) (
); : \ \ N . N o
1.1.2 702( Streptomyces 702) : o
: “ " ( Fusarium oxysporum f. sp. cubense FOC) FOC1.FOC4
s ( Aspergillus niger)
1.1.3 702 \ : (PDA) .
20 g 30 g 10 ¢ 4 ¢ 6 ¢ 4 mL
1 000 mL pH 7.0,
16.83 ¢ 30 g 20 g 0.3 ¢ 8.64 g
15¢ S¢g 5S¢ 10 mL 1 000 mL ( ) pH8.0.
1.1.4 0
1.2
1.2.1 702 702 ( Tesonm =80%) 2.5%
702 400 mL 2 000 mL 30 °C 200 r/min
48 h,
1.2.2 702 S50 L 1.5 L 48 h 702 30 L
50 L 200 r/min 30 L/min 30 C o
1.2.3 702 500 L 48 h 702 30 L 200 L
500 L 200 r/min 200 L/min 30 °C o
1.2.4 200 L 702 2 90% 2
24 h 80 L 3 120 L
o 500 g : (100:0 90:10 95
:5 85:15 80:20 75:25 0:100) 26 48.08 g.
5g 400 mL 2 L
HPLC 400 mL ) Rp - C,; MuMing Packing Material (25 x
300 mm 10 pm) ; A :0.05% (1:99) B :0.05%
(80:20) ; 120 mL/min; : 1340 nm+254 nm~280 nm.
. 17 DZP -9( 500 mg)

o

1.2.5 HPLC : Beckman HPLC Columns C;3 ODS (4.6 X250 mm 5 wm) ;
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A( :0.05% TFA 1:99) B( :0.05% TFA 80: 20) :1 mL/min ; : :
1340 nm; 120 uLo
1.2.6 “ ” FOC1 FOC4
PDA 28 C 5d 10 mm FOC1 FOC4
o 2mL 18 mL  PDA
28 C 2/3
FOC1 FOC4 3 o
(1) 1 (2) (%) = 1-(
- ) /( - ) x100%; (3)
i (4) 5 EC,, 6.281 6 ECy o
2
2.1
DZp -9 195 -196 C N ~DMSO. N
TLC o DZP -9  337.340 320 nm
o DzZP -9
(3 4171 066.1 006 cm™") (1723.1172.1 137 em™") (3023.1639.849 cm™') ,"C
NMR DEPT ( 1) 35 3 9 W21 ( 10
) 2 ( 1 1 ) » FAB - MS m/z 693( M + Na)
DZP -9 670, Scifinder scholar 684 UV.IR
NMR DZP -9 o DZP -9 "C NMR
“C NMR *~* ( 1) DZP -9 HSQC.'H-'H COSY.HMBC ROSEY
DZP -9 C;sHy, Oy, 1o
1 DZP -9 “C NMR
Tab.1 “C NMR data of DZP —9 and Fungichromin S in ppm
3C 3C
Position DZP -92 Position DZP -92
Fungichromin® Fungichromin® Fungichromin® Fungichromin®
1 172.3( s) 172.2( s) 173.0( s) 19 136.3( d) - 135.4( d)
2 60.1( d) 59.9( d) 60.3( d) 20 133.5( d) - 134.1( d)
3 73.7( d) - 73.7( d) 21 133.8( d) - 134.8( d)
4 41.3(1) - 41.4(1) 2 132.7( d) 132.8( d) 133.7( d)
5 74.0( d) 74.0( d) 74.1( d) 23 133.7( d) 134.2( d)
6 44.5(1) 44.4(1) 45.2(1) 24 130.3( d) 130.3( d) 132.0( d)
7 73.9( d) - 73.9( d) 25 133.8( d) - 134.3( d)
8 44.8( 1) - 45.3(1) 26 72.5(s) 72.5(s) 73.2(s)
9 74.1( d) - 74.2( d) 27 74.9( d) 74.9( d) 75.2( d)
10 44.2(1) - 44.3(1) 28 18.5( q) 18.6( q) 18.0( q)
11 71.1( d) 71.0( d) 71.5(d) 29 12.2( q) 12.2( q) 11.7( q)
12 40.9(1) 40.9( 1) 39.6( 1) N 72.1( d) - 72.6( d)
13 69.9( d) 69.9( d) 70.3( d) 2’ 36.2(1) 35.8(1) 36.2( 1)
14 78.4( d) 78.4( d) 78.3( d) 3’ 25.7(1) 25.7(1) 26.0( 1)
15 79.8( d) 79.7( d) 80.4(d 4 32.2(1) 32.2(1) 32.9(1)
16 140.2( s) 140. 1( s) 138.6( s) 5’ 23.0(1) 23.0(1) 23.7(1)
17 128.9( d) 128.9( d) 129.9( d) 6’ 14.3( q) 14.3(q) 14.4( q)
18 128.1( d) 128.0( d) 129.1( d)

a Recorded at 100MHz in C5D5N; " Recorded at 15 MHz in C5D5N  and the data were obtained from reference ° ; ¢ Recorded
at 100MHz in MeOH — d4 and the data were obtained from reference ° .
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2.2
DZP
-9 FOC1.FOC4
2 3.
DzZP -9
FOCI.FOC4 EC, EC,, 4.7,
3.4 pg/mL 21.5.53.1 pg/mL
o ‘ CH, OH
( Fungichromin) 29 | DZP -9
7-8
Cope 1958 Streptomyces Fig. 1 The structure of compound DZP -9
cellulosae
2 DZP-9 FOC1
Tab.2 Antibacterial activity against FOC1 and toxicity equation of DZP -9
Antibiotics /mm Colonies diameter r
1% ECso/ ECqy/
Concentration Toxic regression equation
1 2 3 Inhibition ratio (pgemL™") (pgemL-")
Name /(g * mL~") Average and r value ’ -
DZpP -9 32.2 10.5 11.0 11.6 11.0 96.6 Y=1.8858X+3.8025 4.7 21.5
25.8 13.4 13.0 13.2 13.2 91.6 r=0.968 5
19.3 14.1 15.0 15.8 15.0 87.5
12.9 19.5 19.0 18.7 19.1 78.0
6.4 24.7 25.0 22.1 23.9 66.8
8.0 10 11.4 12.3 11.2 96. 1 Y=2.5203X+4.223 9 2.1 6.6
Nata mycin 6.0 15.5 16.1 16.2 15.9 85.3 r=0.965 1
4.0 21.4 20.0 19.5 20.3 75.2
2.0 36.2 36.2 38.1 36.8 37.0
1.0 39.2 39.5 41.0 39.9 29.9
54.4 51.7 52.5 52.8 0
Negative control
FOC1
9.6 9.6 9.6 9.6
FOCI piece
3 DZP-9 FOC4
Tab.3 Antibacterial activity against FOC4 and toxicity equation of DZP -9
Antibiotics /mm Colonies diameter r
1% ECso/ ECoo/
Concentration Toxic regression equation
1 2 3 Inhibition ratio (pg*mL™) (pgemL™!)
Name /(g s mL~1) Average and r value
DZP -9 32.2 15.3 15 15.9 15.4 85.8 Y=0.081 8X +4.801 9 3.4 53.1
25.8 17.5 16.4 16.8 16.9 82.6 r=0.9619
19.3 19.6 18.2 18.7 18.8 78.5
12.9 21.1 20.8 21.0 21.0 73.9
6.4 22.6 21.6 23.0 23.0 69.5
8.0 14.7 13.1 13.9 13.9 89.1 Y=1.589 8X +4.628 6 1.7 12.0
Natamycin 6.0 19.5 20.0 20.3 19.9 76.1 r=0.9795
4.0 21.9 22.4 24.1 22.8 70.0
2.0 29.1 31.9 28.1 29.7 55.2
1.0 37.2 38.7 39.4 38.4 36.4
56.7 54.4 55.2 55.4 0
Negative control
FOC4
8.8 8.8 8.8 8.8

FOC4 piece
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S. cellulose S. fradiae S. griseus S. roseoluteus Streptoverticillium cinnamomeum subsp. cinnamomeum
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