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Abstract: The preponderant endophytic fungi of rice in Guangdong Province were Fusarium spp. In order to

study the function of secondary metabolites from endophytic fungi on bio-control to rice paddy disease, a strain of
endophtic fungus Fusarium moniliform ZSU-1 from sterily rice stem was ferment cultured, four secondary
metabolites was isolated and purified by silica column and sephadex LH-20 chromatogram. On the basis of 1D.2D
NMR and mass spectral data, there were fusaric acid (1), fusaric and 9,10-dehydrofusaric acids (1: 1) (2),
beauvericin (3) and mannitol 4). The components 1 and 2 have strong antibacterial activities, they might be used

for bio-control to rice paddy disease.

Key words: Fusarium moniiform; Secondary metabolites; Endophtic fungus from rice

) N A G e — R B R T S R, Schulz
2 AL A FC P RS 135 M A, S0, 0
A5 51% , % AR RIS F4rES 51K 6 500 Bk
PR A BL A AT TG PRI R , % BIL 80%~ 83% I AL B
B EA DA DT BB AR TG e, SR TR
A AR R A B g AT T R R TR, MY
WA E R AR LR AR R T WAk

7 H#9:2008-10-15 32 H A :2009-02-03
EETH :863 T RITER YN H(2007AA097414) 3 B
* JEIAEH Corresponding author

FHE , AR AR A K SR R AR i B (e
FROUERR DU DUREAE) Bl i e A AR
YHTIN) ARG ) N R B 2 AREE LA
I e KR PAS 2 TG AT R SRR 20 A B DT AR i Uit
WG PRI 7RI 05, A3 KR A A R AR
WRAEBR T 5 2 BB N AR FLRD P AT 41% R 9L
HAAS IR BE DT R D B 56 1, Fvh N AR BT R



%5

TR KFENAE B Fusarium moniliform ZSU-1 W AT HIRF5E 511

K3 55% , & HASHUTE LW N AR FLEE PR R
et , T BE AR F A MBI 16 1Y) BAT TR M B
WP, e —2B 0T 2R R O B R S M AR R,
TAT TPk T Hi A T A I ER BRI ) W Fusarium
moniliforme ZSU-1 sheld ¥E1 7K HAR I BB 5T,
DU KRS N 25 TR DU A T P IR Wy B S , A
FEL 5 S A M Bl 0 SRR A 3R
1 AR
1.1 #f

KRN FLBH ZSU-1 vl REEA b as o
B i T T B W 55 /N A /K 8 1R 2B L 40
S ARl &K B Rk J1 W Fusarium
moniliform , T 4°C T {R474E PDA B2k, BT o
I RKAA A EBE A A MR A AL = R =

A TERERE (200~ 300 H) FEBE HF 5, 240 5
WPEAL T 477, B Sephadex TLH-20 Ky i it
Amersham Biosciences /A F 4 7 , #ii 45 b (fb 22 £li)
ZIRZER(AR), ATHEE(AR), EAH(AR), H EE(AR),

PDA 1 % 5k B8 3 20% , BEBE 2% , Bi)ig
2% o PD BiFehk: AR5 20% , fERH 2% o

1.2 {88

"HNMR #1”C NMR Hf Varian Inova SO00NB #I
A B2 0 A A S B AN 2 (36 ) Varian 2
1), LAY H L RS B (TMS) b N A%, R 3% T LCQ
DECA XP UM €435 RS 15 A (3¢ B Thremo 23
), VG2ABB-HS JE XM 5, Jb 5T X4 24 B fU
AL, 2B R, TYO8-TIT 78 75 I 440 R aple e A8 (% k¢
BZ YR A BRAT]),

1.3 R

PREUD R AR R 2 28 5 H KB 1Y PDA AR
Bk I S TSR 7 d BRSO, Bk
BUPA 220 38 R EE R 2 3847 500 mL PD B3R 51
1 000 mL SEJEE T, 7E 25°C R E R 15 d, B
RIEAETL10 L,

1.4 RS E

W R W, FH A1 08 , 20 B ARG IR W
BB RBZIRCER BB, LR R)Z
R, IR, 78 S0°C T WL T4 2R H
(1.7 g)s KRG IR L TR SV I , i med i,
A THEEAC Lo VRO et A W S, At
o AR LB e A , A B LA T R

KRB AL B O, BRI BRI Y , 255
JB¢ Sephadex LH-20 3, F BEYG G, Wi 42 45 2 1 43
F1~F10, IR F4 185}, SrE A2, LA M R-2
TR ERAE VR , 6 A M k-2 IR 1R 1: 1 Abnl ik
BBNUL) Fos s HE,REMEEY 1 (50 mg), 647
ME-ZIR WG 4: 6 AL W AR A 43 Fq , S50 255
JEEHEIZ 20T , B, 7985 2 (80 mg).

PR T I — 5 ) PR L, P 0 4 L e
FH3 W, A I RBOK , 76 SOC PRk 4 =1, 15
BIFAEH AR BYRE (1.5 g). HKRTFLEERH:
BT, £ B R LR ER BEVE N, A2 A M B/ 2R T
Pig 1: 1 ALnT AR BN Fy , A SR SR ARG 2 4
53 Fio » 8153 B SR A 20T, 4 1 10k- D9 T A6 B 0k
B, FEA T E-P I 7: 3 4k, A E4EA Y 3 (10 mg);
45y Fwa:?ﬁ,l:HEE'l 254 S 4 (20 mg),

1.5 &EHEE

$k 7)H 8 (Fusaric acid, 1) SR
A:108 ~ 109C, B T AU HEE, 2 7K
C,H;NO,; ESIMS m/: 178 [M-H]; 'H NMR
(500 MHz CDCL): 8 8.18 (d, J = 8 Hz), 7.79 (dd,
J =8,2 Hz), 866 (d,J =25 Hz), 1040 (s),2.75 H,
t,J = 7.5 Hz), 1.66 CH, m, J = 7.5 Hz), 1.38 (2H,
m, J = 7.5 Hz), 094 (3H, t, J = 7.5 Hz); °C MNR,
DEPT (CDCL): 8 1444 (C), 124.1 (CH), 138.6 (CH),
1433 (C), 147.7 (CH), 164.6 (C), 32.9 (CH,), 32.7
(CH,), 22.2 (CH,), 13.7 (CH,). HMBC %% W. &%
M

SRTERE- RSSHRIAEER( ¢ 1) 454 (Fusaric
and 9,10-dehydrofusaric acids (1: 1), 2) M,
i, B T EA P, 227X 8 C,H, NO, -
C1oH;sNO, ,Mr =356.41 ; FAB mass m/z: 178 [M +1],
180[M + 1], ESIMS m/: 178[M +1], 180[M +11;'H
NMR(500 MHz DMSO): 8 7.97 (2H, d, J = 8 Hz),
781 @H, dd, J = 8, 1.5 Hz), 8.55 2H, d, J =
1.5 Hz), 11.40 (2H, 5),2.65 @H, t, J = 7.5 Hz), 1.58
(H, q, J = 7.5 Hz), 1.31 2H, m, J = 7.5 Hz), 0.90
(BH t,J = 7.5 Hz), 2.80 2H, t, J = 7.5 Hz), 2.39
(H, q, J = 6.6 Hz), 5.80 (1H, ddt, J = 17.0, 13.5,
6.6 Hz), 5.01 (1H, d, J = 17.0 Hz), 499 (1H, d, J =
13.5 Hz); ®C MNR, DEPT (DMSO): & 146.0 (C),
1459 (C), 1242 (CH), 124.1 (CH), 136.8 (CH), 136.7

(CH), 141.4 (C) 140.6 (C), 149.4 (CH), 149.3 (CH),
166.0 (C), 32.33 (CH,), 31.6 (CH,), 21.5 (CH,), 13.5
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(CH,), 33.9 (CH,), 31.1 (CH,), 137.2 (CH), 115.6
(CH,), HMBC (3% WL 45H W, ik 454 BB R I
S 3CHR[4].

B E & % (Beauvericin, 3) 144, &4, mp.
80°C ; Zy ¥ T Mk &40 Z TR Z R T I H
2+ F AN CH,N,0,, ESIMS m/z: 806.4 [M +
Na]*, 8013 [M+NH,]", 784.3 [M +H] " ;'H NMR
(400 MHz CDCL): 8 7.24 (5H, ar CH, Phe), 5.63 (1H,
dd, J = 4.8, 12.4 Hz), 4.78 (1H, d, J = 8.4 Hz),
3.44 (1H, dd, J = 4.4, 14.4Hz), 3.06 (3H, 5, N-CH,),
2.93 (1H, dd, J = 12.4, 14.4 Hz), 1.90 (1H, m), 0.81
(BH,dJ = 6.6 Hz), 0.34 (3H, d, J = 6.6 Hz);"C
MNR DEPT (125 MHz CDCL): 8. 171.1 (C), 169.9

(O), 135.9 (C), 128.7 (2CH), 128.6 (2CH), 127.1
(CH), 75.9 (CH), 57.0 (CH), 34.7 (CH,), 32.0 (CH,),
29.9 (CH), 18.4 (CH,), 17.0 (CH,), &ififiE ¥
SCHRIS]o

5 B (Mannitol, 4) SRGEE RN

(MeOH), 5 % F7/K, 7% T H ¥, mp.166 ~ 168°C,,
ESIMS m/z:240.9 [M + CH,CO,H]", 181.2 [M -
H]" ; '"HNMR (500 MHz D,0): 83.86 (2H, dd, J =
11.7, 1.6 Hz), 3.74 (4H, m), 3.63 (2H, dd, J = 11.5,
8 Hz);” C NMR DEPT (125 MHz D,0): & 63.6
(CH,), 69.7 (2CH), 71.3 (2CH), ZitlHiE 5% X
HR[61o
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KRN AL BB ZSU-1 4225 C R RIE2 J B 5%
WRZE TR W58 S5 P B AR LEURT oA 4 228 H i 7 e 1
FEH MNIEFR W A A3 T 2 YR, AR IR
HrES R T 1 NI BB 1 AT,
WL % J'H NMR.®C NMR. 2-D NMR, ESIMS,
FABMS Z5 335800 19 20 B B 45 SCRRECER AT L, %
R T XSAL A 43 5 Ak 0) v VR (Fusaric acid, 1),
BRTITEIR - iS50k T R (1: 1)%F A (Fusaric and
9, 10-dehydrofusaric acids (1:1), 2), B H &
(Beauvericin, 3) X H #%#%(Mannitol, 4),

MR h A B8 LAY 2 W' H
NMR, *C NMR W ifis 585 44, /38 14 FABmass
X ESIMS HARR 7 5 FIEA TR HHE 24
Bt LR A5 S A VG IS, Wi RN BRI H AR B 45 S m/z
178[M +1].180[M +1] 1: 1 I BB S5, Al
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WG A R A Tl — RS,
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JITR - AR T RR(: DS SRR RIX 3
AL B YA AR K DU TG 1, e 2 KR L Y
Wi v A — A PR 4 IR T B Bl U P R . Son
LA )2 U s S VA LA T R B ) B
Fusarium oxysporum Aims EF119 iy~ %y vp 3% 2]
LEA B 2 (bikaverin) A7) B 1R , 5230 ik B SE bR i
PHAT SR S B B R . M ASBFSE AT Son 451K
SR HEWT B T B R AR ) R ) AR Y B G
T REACE E B A R e — RS,
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