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Tablel. The different concentrations of raw commercia
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Different
Carbon source concentration levels
1 2 3
Sugarbeet molasses (g/l) 10 20 40
Sugarcane molasses (g/l) 10 20 40
Potato starch (v/v) 25 50 75
Milk serum (%) 100 200 300
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Table 2. The concentration levels of different

nitrogen sources and one carbon source to bacterial
growth.

Different concentretion levels (g/l)
Carbon source

1 2 3
Corn steep 2 4 8
Pure urea 0.5 15 3
Ureafertilizer 13 2.6 5.2
(NH,),SO, 0 2 0
NH;H,PO, 0 2 0
Pepton 0 2 0
Y east extract 0 3 0

(SN D3 g (o @l yolis o yd s
O = L g 5t 055 el 5 035 S0
au%c_ugjygscjsquﬁj&
235 St b LT it 055 cpand (815 28
s jan 4S oS 5 93 ol s e 035 3 St



4 o S5elem J 58 Jele S olgieas Bacillus amyloliquefaciens g p5U (8 o 1l Ko 9 (5,30

5 EtS a3 (oS sl 51 (6,8 e (sl
IS Al Ol i &S S by 51 0T (solm Dl s
Q&Qb)pj)}ﬁuﬁﬁpHﬁﬁﬂj\m.ua:@l
L5 s5le b olKiws (slaalaioms 456 w2 5 Y sl
JEIRY- I SIS i BRI K g [ . T [ PR PRI
Losee glos oo 5 Calidee DY) (651 550 5 20 95
23 o33 gy ity S el Y S by oS
z_?ymw,t_m%ﬂbu,fﬁ.u@asj
ads 53 533 VP (555 O 5 VY (65,5 PH ¢ o gmudes

3 oy AT 55 3 93 A 5 Olsn 00T
i (Gl podeT s ag bl d o opl 5o (g lwaig
olap b 1y Dl S S 5 PH ey 5 ST6
iy ¥ o e ol 0dd Jlesl 4igy sles i Jles!
Vosgd acgs PH 5 ViYY Sl S G ¢ o gends
S8 b Gbne DS 5 Sl Ll 5 e s
S 5 Ol S S sy 50 Sleang I S
Lo 2 0 808 Olpnt 35 il o gl 53 S
Al wlsl s
(S 1g0le B 30 Mei O jae 90T

SALL srvind Hsilp CAS Lo Siale
23 de ;3 ) Ol Ol jeas (6 SL ciS iy — UTB96
g3 5148 el oS Jhs g 5 e 2
255Le B (S5 i peam 5 Sl dSBu ) 5 gm0l 09 i
ot S Sy L o e ) 3 A el ot
A osls oSl e gmle B J 134 3555 e DA O i S
,puﬁytsw@udu;.nfcﬂ:ﬁ);&
LSV 655 s PH .l 0 a5 v s &3 Y4 (59
Ojon o plol @ 1ift 3y bas by g5l ol 53 (3158
58 5 Lt sy g0 ColwA l w035 Com L5

N = mmoanns 555l p 53 A 5 Ol jn O5e5T
sl p oyl s >l b o i8S b —(gilwa g
oS ift [ ele 35l s ilwaig 51 8 cnioand
sl ) shie cpl (6l s oslizl 1 S Cncl 2 (55503

M%@JJ@A&Q)}JMJ&JY&#)JLF‘MSL?@

)‘ abL&."-w‘L:chwM)J L&)}I{b U’L‘ .Jﬁ cKzHPO4
Oljn 5 o5 A3 8 513 b5l 55m o S B,
Sl o cJ)jTY' d)-\?).b L&);Sf\.é U)»‘ lea.w
Z&f})b)b‘))ﬁ#db)ﬁ&—?d)@
ks o i )3 oy SO s b SULE
Table 3. Environmentd factors used in Bremenplacket
screening at three different levels.

. Domain use
Independent variables K] 0 )
Temeprature ("C) 25 30 35
pH 6 7 8
RPM 100 150 200
CIN 10 20 30
K,HPO, 0/5 1 1/5
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B. amyloliquefaciens UTB96

Fig.1. Phylogenetic tree of B. amyloliquefaciens
UTB96.
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Table 5. The comparison of bacteriad biomass production

(o) in industrial wastes at different concentrations
plus 3 grams of yeast extract (P < 0.01).
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Table 4. The comparison of bacterial biomass
production (g/l) in commercia carbon sources at
different concentrations (P < 0.01).
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Abstract

Aspergillus flavus grows on a wide range of agricultural and food products and causes contamination with
aflatoxin. One of the suitable methods for controlling aflatoxin is the use of biological agents, which is possible
by the application of effective bacterial antagonists. The objectives of the present study were to isolate and
characterize a superior biocontrol agent against the above-mentioned fungus on pistachio, to develop an
industrial culture medium and to optimize its growth conditions for enhancing maximum biomass production for
Bacillus amyloliquefaciens UTB96. According to the results, this strain was capable of significant growth
inhibition of A. flavus and reducing aflatoxin concentration in the pistachio up to 98.38%. Moreover, its VOCs
showed growth inhibition as well. The most effective environmental factors were screened using the
Bremenplacket design, in terms of their effects on the biomass production of the antagonistic bacterium and
optimizing the production of bacterial biomass in culture medium designed using the screened factors. The
results showed that sugarcane molasses and corn steep could be used as the industrial sources of carbon (C) and
nitrogen (N) in production at 10 and 2 g/l respectively. Optimum conditions for maximum production of biomass
in this culture medium included pH=7, 30°C and C/N ratio 1:23. Using the optimized culture medium and
conditions in a semi-industrial method, the amount of biomass was reached up to 0.17 g/, and the antagonistic
effects increased by 8%. Bacillus species used in this work shows some similarities with B. velezensis that needs
to be validated by further molecular analysis.
Keywords: aflatoxin, Aspergillus flavus, Bacillus amyloliquefaciens, Bremenplacket, VOCs
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