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2. Nutrient broth
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Table 1 Antimicrobial activity test in different concentrations of ammonium sulfate
Diameters of inhibition zone (mm)
Amount of ammonium sulfate (percentage) Supernatant solution sedimented matter

40 4 6

60 3 4

80 3 4
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Fig 1 The result of SDS-Page test and staining with
Coomassie Blue on the gel
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Table 2 Resistance tests at different temperatures

( detzrrzle) ser(ejnejiieus) time (minutes) Antimicrobial effect
Gram-positive Gram-negative Gram-positive
aerobic cocci aerobic bacillus aerobic bacillus
40 30 + + +
60 30 + + +
80 30 + + +
100 30 + + +
121 15 + + +
Table 3 Resistance tests at different pH
Antimicrobial effect
pH
Gram-positive aerobic cocci  Gram-negative aerobic bacillus ~ Gram-positive aerobic bacillus
3 + + +
4 + + +
5 + + +
6 + + +
7 + + +
8 + + +
9 + + +
10 + + +
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Table 4 Determination of bacteriocin antimicrobial activity against pathogenic bacteria

Antimicrobial activity

Antimicrobial effect

Gram-positive aerobic cocci

Gram-negative aerobic bacillus

Gram-positive aerobic

bacillus
MIC (pg/mL) 16 16 8
MBC (pg/mL) 32 32 16
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Table 5 Effect of UV treatment on bacteriocin activity

Antimicrobial effect

Irradiati — - - - — -
_rradiation Gram-positive aerobic Gram-negative aerobic Gram-positive aerobic
time (minutes) . . .
cocci bacillus bacillus
10 + + +
20 + + +
30 + + +
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Table 6 Effect of enzyme treatment on bacteriocin activity
Antimicrobial effect

enzyme
Y Gram-positive aerobic cocci  Gram-negative aerobic bacillus  Gram-positive aerobic bacillus
trypsin - - -
pepsin - - -
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Bacteriocins are a group of unique molecules that are produced by some
microorganisms and are considered as part of the host's innate immunity.
Nowadays, the use of biological preservatives in the food industry is increasing
widely. In the present study, Bacillus laciniformis ATCC 9789 was used to
produce bacteriocin. The antimicrobial activity of produced bacteriocin was
investigated against foodborne pathogens. Further, after purification, the
characteristics of produced bacteriocin, including stability against heat, pH,
enzyme and ultraviolet (UV) rays, as well as minimal inhibitory concentration
(MIC) and minimal bactericidal concentration (MBC) were determined. Also,
molecular weight, functional groups and temperature characteristics of
bacteriocin were determined by sodium dodecyl sulfate-polyacrylamide gel
electrophoresis (SDS-Page), Fourier-transform infrared spectroscopy (FTIR)
and differential scanning calorimetry (DSC) tests. This bacteriocin had very
good stability in different temperatures, pHs and against trypsin and pepsin
enzymes and under UV rays. The SDS-Page test showed that the produced
bacteriocin consists of two parts with a molecular weight of 17 and 20 kDa. The
results of FTIR analysis showed peptide characteristics and DSC results had two
exothermic peaks at 190 and 325 C, respectively. In general, in this research,
after extracting and ensuring the existence of bacteriocin, its antimicrobial effect
was evaluated by determining MIC and MBC on foodborne pathogens. The
results showed that the bacteriocin produced by B. [licheniformis had a
significant antimicrobial effect on foodborne pathogens.
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