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Abstract: To obtain a biocontrol bacteria that can effectively suppress.the growth of Aspergillus flavus in raw food materials, products
fermented by lactic acid bacteria and spices were used as the starting materials. One‘strain, F1, was screened from black pepper through strain
isolation, preliminary screening, and re-screening, and showed a strong inhibitory.effect towards Aspergillus flavus. This strain was identified
based on morphological, cultural, physiological, and biochemical characteristics, and the 16s rDNA analysis followed by phylogenetic tree
construction, to be Bacillus amyloliquefaciens (Preservation number: CGMCC No. 1094). The strain had a close genetic relationship with the
commercialized biocontrol strain Bacillus, amyloliquefaciens FZB42. The culture supernatant of strain F1 was subjected to ultrafiltration
treatment, enzymatic hydrolysis test; and stability test. The results implied that the antifungal component of strain F1 was protein substances
with molecular weights of 30 ku~100 ku. About 87.43% of the antifungal activity remained after the treatment at 100 °‘C for 30 min, and over
70% of antifungal activity remainedwhen the pH:was.in the range of 3.0~10.0. This study suggests that the strain Bacillus amyloliquefaciens F1,
isolated from black pepper, can praduce relatively stable antifungal proteins through metabolism, and, thus, present an antagonistic effect on
Aspergillus flavus. Therefore, this strain has the potential for application in food products.
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Fig.1 Antagonistic activity against Aspergillus flavus by some of the

bacteria isolates
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Table 1 Strains with relatively strong antagonistic activities on
Aspergillus flavus and their sources
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Al12 2.1140.58 FLBR AREK
Al6 1.5340.43 FLER A PEZEN
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Table 2 Antagonistic activities of nine strains of Bacillus against
Aspergillus flavus and their sources
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Fig.2 Colony morphology and microstructure of the F1 strain
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Fig.3 Electrophoresis profiles of DNA template (a) and PCR
amplified products based on 16S rDNA sequence of the F1
strain (b)
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Fig.4 Phylogenetic tree of the F1 strain based on thel6S rDNA
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Fig.5 Antifungal activity of fractions from membrane filtration
I3 IR B 4375 100 ku. 30 ku AT 3 ku 1]
BN TR F1 KEE EIRREEA TR,  #HRaiEE
AT 5 BT, 100 Ku Jis Y40 B 1 ek
e TR EIERAI RS 30 ku IR 3 ku JEid
TR A5 23500 T P4 65.31%F1 80.61%. 5 I,
¥k FL B PLECE )5 70 2GR 30 ku~100 kus
BE—AESHZI R T R A ik
AN P B A K, DR FLE ISR (30
ku~100 ku) JJEIHEAT BEAR e A DN HAM B s 1tk . 45

103




MR BRI

Modern Food Science and Technology

2015, Vol.31, No.12

N3 3 fr, @l =rEAiLEE, BB (30
ku~100 ku) FHMBETEIESI IS FIREEE A N,
JRER A B AL P S R R BOA RS P B T 70%, 45
R, U IS S E GBI, VI HE
30 ku~100 ku EE ISR H & REAMHI 2 2 ) B 24
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Table 4 Effect of acid-base, heating, and enzymatic treatments
on the antifungal activity
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30 “C, 30 min 100 pH7.0,30min = 90.27

50 °C, 30 min 97.46
70 °C, 30 min 99.85

100 °C, 30 min 87.43
121 °C, 30 min 60.18

BB AR 4 s, {EIRBESOC-70 Cit
P, U IO B M R R R A B
(P>0.05); A4PTH IR ER T 70 CH, FEER
R v HORT B R A B Vs B 2 T BE (P<0.05),
{H7E 100 ‘CAb3H 30 min JEflsRE R EF 87.43% I B E
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3 g
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PRUKRE. AYRETEE, 223 BRI 4 B TRiL R
R AT LA P A BPR 31 Fx, Hodr 9 bRk B
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pH 8.0, 30 min 87.43
pH9.0, 30 min 83.38
pH 10.0; 30 min 76.05

TR, BN OB, o 22 R
sk F SRR R W P LR B s X B AR R AR
(8 RRIR I O MRAH BRI T R0 S 4 Tk 21—tk
Aesm Z A i A AR KRR FL, 7 BRIy B
W, BRI AR LE S TR S e AR TE D 2R
¥ Bacillus amyloliquefaciens, 5 C\i stk AE B B
Bacillus amyloliquefaciens FZB42 FISE%%x% & i N
. Wtk FL fREREFRE, WEERRE Dot &d
R JEAC AN GRS, IRESIRIESE, FL K
FE i & 2 T EAE 30~100 ku YRR Y P B R
H, HEAERMHEE MR pH A .
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