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4N 5 B NT-6( Bacillus subtilis Natto) , ] 4 i
FERFE B Bl A F A R 6
B =R AT, &4 B A 4k 16S 1DNA 3
( GenBank % 5% 5 IN180628)
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We 1 TR A A W) S R S 4R IE 5T AR A
GBS IR SR R
1.2 EHFE

PeALH 7 15 57 5 (GYN) : NH,H,PO, 1 g,
KC10.2 g,MgSO, - TH,0 0.2 g, Hj4## 10 g, iz
8 5 g,CuSO, - 5H,0 0.005 g,ZnSO, + TH,0
0.01 g,H,0 1000 mL

GREIG IR R T 50 g AR
20 min,

LB BRIE IR 4L (% ) A W 0.5 AR 15
NaCl0.5;pH 7.2,

MR Landy 35 3% BE 09 41 8 (/L) « 7 % B
10.0 g, A A R4 5.0 g, MgSO, 0.5 g,KCI 0.78
¢, KH,PO, 1.0 g, FeSO, 0. 05 mg, CuSO, 0. 16
mg,MnSO, 5.0 mg,
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M, F 30 THFE 20 h, BB IR 6 000 x g B>
10 min , WA 22, JC 1A K BE % 3 Wk S 8 C
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TEAE PR B IF ] 5. 46 min 2047 — W R g, 5 T-
2 B b R TS LE , T LA BT R 4 B Fw1102-
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1 T2 FHZWWAE LC-MS/MS iy [E &
A. T2 B RS LC-MS/MS [ &% ; B. #R /8 Fwl102-1 & EE ™) LC-MS/MS [y [&3%
Fig.1 LC-MS/MS map of T-2 toxin detection
A.LC-MS/MS map of T-2 toxin standard; B. LC-MS/MS map of fermentation products produced by Fusarium Fw1102-1.
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Tab. 1

BRI RAERFHLNZME
Effect of lipopeptides on spores of
Fusarium germination

WFHER/%  HTHRIMER %

ratio of spores inhibition ratio of

Jig k¥ )&/ (mg/mL )

concentration of

lipopeptides germination spores germination
0 50 0
1 10.6 78.8
0.5 17.2 65.6
0.1 27.3 45.5

2.4 BERXRIEE LKA RN
A NE RHAE 9 1 mg/mL i, G 16 A9

AR 2 B A A SR BN 3 R AR

AR RS B 24. 5% (B 2) o B R K 5 1)

BEEARG , JH o B £ T A K 110 400 o) 38 38 355 5 24 MR IR vk
JEREF] 0.01 mg/mL i, A S A ik 9t i 10 2=
R B8 P i ek xR 2 A A T P Y A R R X

A RE R IR OS2 1y b 5 A B S R (R Bl A0 T A K
82 1.00 mg/mL
: 0.50 mg/mL
205 =0.10 mg/mL
2041 mo.0l mg/mL
03 B ck
0.2
0.1
0

KSR E]/d

incubation time

2 BERAXTSRAE £ KB
Fig.2 Effect of lipopeptides on the growth of Fusarium
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F I A B P (] 3) 45 2R mT A, Xk AR 2 )
R A TR G (1] 3-a) 0.5 mg/mL 9 5 Jik

-

(a) XTHEZH control

(b) 0.5 mg/mL

MBI P s —45 98 (I 3-b) , 4 1 mg/mL
g IR AL B A T RS ERAR (] 3-¢) 6

(c) 1.0 mg/mL

3 ARABERENZERMBERAERFRESEHN N
Fig.3 Effect of lipopeptides on morphology of Fusarium spores by SEM
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(b) FERKALFRL. the treatment by lipopeptides
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Fig.4 Effect of lipopeptides on the hypha morphology of Fusarium
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% ) i P, L PR iy, AR BE ) AR

(a) XTHE4ZH control

(b) 0.5 mg/mL

(c) 1.0 mg/mL

5 ERAESHELEPIABENAXEME

Fig.5 Fluorescence microscopy of lipopeptides-treated Fusarium mycelia by PI staining
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Study on inhibitory effect of lipopeptides from
Bacillus Natto on Fusarium isolated from
shrimp culture environment producing T-2 toxin

LIU Huanming', WANG Yaling'* , SUN Lijun' ", XU Defeng',
SHI Qi', LIAO Jianmeng®, LI Jianrong’**
(1. Guangdong Provincial Key Laboratory of Aquatic Product Processing and Safety ,
Key Laboratory of Advanced Processing of Aquatic Products of Guangdong Higher Education Institution ,
College of Food Science and Technology ,Guangdong Ocean University , Zhanjiang 524088 , China ;
2. Zhanjiang Institute of Supervision & Test on Quality & Measure ,Guangdong 524022, China
3. College of Food Science and Biotechnology ,Zhejiang Gongshang University ,Hangzhou 310035, China;
4. Liaoning Key Laboratory of Food Safety,Bohai University, Jinzhou 121013, China)

Abstract: In order to control Fusarium isolated from shrimp culture environment producing T-2 toxin, the
inhibitory effect and antibacterial mechanism of lipopeptides from Bacillus natto on Fusarium was studied in
the article. The inhibitory effect was studied through the influence of lipopeptides on the germination and
growth of Fusarium spores; and the observation of the ultrastructure of the spores,the mycelium morphology
and the mycelium permeability was performed through electron microscope, ordinary microscope and
fluorescence microscope respectively to study the antibacterial mechanism. When the concentration of
lipopeptides was 1 mg/mL , the inhibition rate on the germination of Fusarium spores reached 78. 8% ,and
the cultivation biomass of Fusarium was 24.5% of the control group without lipopeptides on the third day.
Under the condition of the same concentration, the microscopic observation under scanning electron
microscope revealed that the spores of Fusarium presented moniliform state under the influence of
lipopeptides; ordinary microscope revealed that the mycelia became nonseptate after the treatment of
lipopeptides; and fluorescence microscope revealed that lipopeptides could increase the membrane
permeability of the Fusarium mycelium.
Key words: Fusarium; Bacillus natto; lipopeptide; antibacterial mechanism
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