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Abstract

The aims of this study were to screen and preliminarily characterize the properties of
bacteriocin produced by Bacillus isolated from Thai fermented foods. In this study, 258 isolates
of Bacillus were obtained from 62 samples of Thai fermented foods and screened for their
bacteriocin against fish pathogens. Antimicrobial activity of bacteriocin was evaluated using an
agar well diffusion assay. Isolate BB60a derived from fermented fish product showed the
highest antimicrobial activities against fish pathogens which were both Gram positive (Strep-
tococcus agalactiae) and Gram negative (Aeromonas hydrophila) bacteria. Bacterial iden-
tification based on cell morphology and 16S rDNA sequence revealed that the isolate BB60a
was closely related to Bacillus megaterium (99.83% similarity). The effect of nitrogen sources
on bacteriocin production was investigated. B. megaterium BB60a produced the highest
bacteriocin when cultivated in the medium containing 12 g/L yeast extract. This bacteriocin
showed stability over a wide range of pH (4—10) and temperatures (40—70°C). It was denatured
completely by trypsin and proteinase K, but not by a-amylase and lipase. From this study, it
can be concluded that B. megaterium BB60a produces a broad-spectrum bacteriocin that tolerates
acidic, alkaline and high temperature conditions and, therefore, it has the potential application

in fish culture to prevent bacterial fish infection.
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rom) 1waan 18 h anniwiinlutwwdoeit
7000 rpm, 4°C (MPW MED, Instruments, Poland)
\Juwaan 10 min Wensnimasaan shaawlaly
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funafianannsadunis iauewlafuamias
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qmmmi@hd 9 @283 agar well diffusion assay

M1379 1 §IuUIENoUVaIaWITRLITaN T

lunmaaas
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Tagulumssudaganiolsa A hydrophia FW52
#2037 agar well diffusion assay a13357 e
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media, India) AULTUTH 1 mg/mL NNt
ﬁqmwgﬁ 37°C e 1 h aniudnewe
gadianlaidanuainesladussis agar well
diffusion assay lasnasauny A. hydrophila
FW52

ANBINATRIAINNTOUABULLALNDS-
lagulasiin CFNS aa4'laluian BB60a a1

6
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—
0.005

Bacillus circulans ATCC 45137

2NN 1 Phylogenetic tree 289lalsian BB60a Lﬁal,ﬁﬂ‘.l_lﬁ'mmﬂﬁﬁf;lﬂﬁju Bacillus spp.
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40-70°C w1% 30 min tHanageunuian s
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Naray
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woniFanusans mwlumsndamsuuanes-
Todu s1wisuilaunsausn B. megaterium
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6 2 '
M1319 2 WaYaN pH LQ%VL‘HN LRSAINNIDUAD

AINIINVAILUALNDS LaTu

uSalaaImiugs
A. hydrophila FW52 (mm)

pH: 4 16.4+0.6
6 19.3+0.3
8 19.4+0.2
10 14.3+0.5
rawlasl (1 mg/mL)
O—amylase 17.42+1.3
lipase 17.37+0.9
catalase 18.32+0.6
proteinase K 0
trypsin 0
amnnal (°C)
40 19.4+0.2
50 19.3+0.4
60 18.2+0.3
70 17.7£0.5

Lee and Chang (2018) 6 B. subtilis SN7 ‘ﬁl NAS
sauuamasleulumssugaganelseluams
ldaniuy (meju) Faduarmisnainfiriian
Sundesrasaduuuainasladufinuaines-
laguzfialwai Sundn w3Bu (mejucin) 9An
Ienenmsmainiwduunssfidaanumanzas
Tumsianugnundasananusuisaluns
HAAENIUUAMe3ladu wananil B megaterium
BB60 1’7'1'Lwnvlé’l,mmﬁﬁ'ﬂf:ﬂhﬁqmauﬂ'@wﬁm
sssangninamasavnasBanalsalan e
WUUNIY (broad spectrum) Taomunsagus
Iesnuafizuunsuuanuasunsuay doiiln
Qmauu”ﬁﬁaulaﬁﬁmsﬁnmimm%’y514, 9
\%% Lee and Chang (2018) l@len B. subtilis

NS7 31N819WITRNNNTNINDLRABI WU

8

sansndudsldnauuediGaunsuun (8. cereus,
B. licheniformis, Listeria monocytogenes, Micro-
coccus luteus W8 Staphylococcus aureus) L
WNIVAY (Salmonella enteritica serovar. Typhi,
Escherichia coli, Pseudomonas aeruginosa LLae
Vibrio parahaemolyticus) Gﬁdﬂmﬁuﬁa‘i“ﬁ’s ol
sansndazandltunamailafulaniiuag
Hufidasmsitasanaunsndudadanalse
lémanwany 1w Meidong et al. (2017) ugn
B. siamensis l@annKnaauazianuaansa
Tunsnaauuamesladududadanalsalan
A. hydrophila \\8¢ S. agalactiae ijaﬁﬁ B. sia-
mensis NﬂLgﬂ\‘iﬂa’]@ﬂ WU sRnTaTaele
Usmnéumudaidenalsa WRZEILEINNTLATEY
\inlavastaanle

NNIANHINITLATYUAZNIINE®
wuanasleSu wuin B. megaterium BB60a (53
NAAUUANaSladuluszes mid-log phase Va4
miIguaziinniagigaluszos early sta-
tionary phase INTwNNIHEALU A3 ladu
U8 B. megatherium BB60a aa R mmﬁadﬁnﬂ
miﬁl,mﬂma’%Ia%uQn@@ﬁ'uvli”ﬁLSﬁaa‘%%amfa
anvhaadasaulmitanlys@u (Parente et al.,
1994) FUUUUMTATYURZMINTATITULANS-
Sla%uvas B. megatherium BB60a i anaase-
ﬂﬁaﬂ”umﬁ‘ﬁaé'amﬂﬁuﬁ:ﬁu VT B. thuring-
iensis subsp. entomocidus HD110 (Cherif et al.,
2008) LLax B. amyloliquefaciens An6 (Ayed et al.,
2015)

WHITNAALE NN AR N ENNITONAS
wwamnesladududndanalsalan Sednm
Taspfissigsun1snaauueainaslofues B.
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81M1371T yeast extract AnuITuTHT RS
12 vnldiTandauuaineslafudugadonie
‘[sﬂﬂmgaﬂd']ﬁmmﬁuﬁuﬁu (p < 0.05) lag
anuTuTRitunitfesas 1.2 (Fauaz 0.6,
0.8 uaz 1.0) sarduanudutuiliiaswe
fanmIsguazmMIsLuamnailafuues B,
megaterium BB60 "fid yeast extract SIITYR
lulasaufiddgvesunaiiSofidaasuns
WiguarnIndaasfandny lunuisuuas
Anthony et al. (2009) W91 yeast extract ﬁm’m
NI WIB8a 4.5 NONTWARaNIIRILEINNNT
WAALUALNaSladuvas B. licheniformis AnBa9
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Ayed et al. (2015) Ainsasndsznavlua1rig
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amyloliquefaciens An6 WU WARY LlATI%
ﬁdaLa’%ummﬁ@LLUﬂLwa’%IaS'ﬁuVL@Tgaﬁq@ﬁa
yeast extract et usanas 1.0 Walfioy
nu peptone, soya peptone, NH,Cl, NaNO,
(NH,),S0, waz casein vilaldfinanadudu
o882 1.0 Embaby et al. (2014) 3189TUNA
MIANEN yeast extract AieMuTNTUoB8: 0.4,
0.6, 0.8 Laz 1.2 AaNINAALLAINES laTn 189
UIFRRE WU aNULTUT I 0.8 §IL8IN
I gadanfanuainaifugiga JaAuld
TaLanin yeast extract Lnunsslulasiand
MenlunsdasiunmIniauuanaslafuas
UEasa 520M9ANUTNTUVEY yeast extract
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o
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wa3ladu wuin uuamasladuann B. mega-
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Salazar et al. (2017) Wu31 wuamasladuann
B. amyloliquefaciens ELI149 N@an1uTan
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daein pH ldluga9 2-10 lavguantiGvasuua-
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3 'y AT A A A A
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