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Bioactive activity of bacteriocin and its application

as safe and natural food biopreservative
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waznalnlunisdud
veUsEmsanide Bacillus spp. Tagvinmsimneides Bacillus spp. 2 lelaian Téud BA 145 uas
BA 213 Tuemswad LB waniflethdwlaiilifiead (cell-free supernatant) wmadeufiu
wuAILSenalsa Ae  Bacillus cereus, Escherichia coli, Staphylococcus aureus Wag
Staphylococcus aureus 1-2261 91875 agar well diffusion Wui1 BA 145 wag BA 213 fiaa1sa
é’J’Ué’?ﬂL%amm'%zy@dmsuammﬁL'%‘amaau FaRanssumssudslaunnsnetuiina 24, 36 way 48
Flus mnnnsihdiulavecnuailiiofinzided 26 $alue aneznouldsiudie 40 %
ammonium sulphate (0% ASB) tnldiumios 18000 rpm 15 unil udravanelusiuseingu
Uaoaudie dialysis waziilunageusedadosne wuit WWsiuain BA 145 SRanssulunisduds
B. cereus \ilevnnaoudieaamail 60, 100 ssrwaldoa Wuan 15 unil waz pH 4, 10 Ui 37
°C a1 20 w i uaz 1 meg/ml trypsin, pepsin Uuil 37 esrwadea 1an 2 Falus luvaed
TUsaufinaaaudae 60, 100 sarwaLTea, pH 4, pH 10 l4itAn inhibition zone Fuille S. aureus
uardvdu BA 213 fienuadesdenniadefindun TnessaauindfanssunssuduveadiSe
naaouluseiunils :nmsuenlusiununuuAnssesruInnalianasmenszualifinge3s
SDS-PAGE wuwaulUsAuwed BA 145 uaz BA 213 Jyuialuana Ussuiad 14 kDa wag 12 kDa
AUARU wagdl inhibition zone fwaulusiuvunn 12-14 kDa lenadeufiu B. cereus uay S,
aureus dmsusegndlusiuann BA 213 Hu e lunadeusaeds Native-PAGE uazmsiasie
wupTiSemaaeu (overlay method) 9gmu inhibition zone Wevadaudeide B. cereus s
wialuanausea 25-70 kDa & w5 BA 145 aglugiauszunns 25-40 kDa UaAI1a1swuAme3
ToBu fiudnann BA 145 uag BA 213 Tvunaluanadeudnadn uasilinuandinuniudeainuiou

oH uay @15 SDS detergent fiwmnsinafiu

AEN uf,y,: Bacteriocin, Bacillus spp., Bioactive compound, SDS-PAGE



Abstract

Bacteriocins are small proteins or peptides with an antibacterial activity against
bacteria closely related to the producer. Bacteriocins are different in molecular mass,
biochemical, antagonistic spectrum. The objective of this study was to purify and
characterize the properties of bacteriocin produced by Bacillus spp., BA 145 and BA 213.
After incubation for 24 hrs, the antibacterial activities of cell-free supernatants were tested
with Bacillus cereus, Escherichia coli, Staphylococcus aureus and Staphylococcus aureus
1-2261 using agar well diffusion method. Ammonium sulphate (AS) was added to the cell-
free supernatants while stirring to reach 40 % saturation. Each resulting suspension was
subjected to centrifugation at 18,000 rpm for 15 min. The supernatant was discarded and
the pellet was dissolved in 1 ml of sterile water and put into the dialysis tubing. The 40%
AS bacteriocin (ASB) of BA 145 was treated as follows; heating at 60 and 100 °C for 15
min, adjusting to pH 4 and pH 10 (37 °C, 20 min) and incubating for 2 hrs in the presence
of 1 mg/ml trypsin and pepsin. All the above treatments showed activity against B. cereus.
However, when treated by 60, 100 °C and pH 4, 10, it showed no activity against S.
aureus. Interestingly, the 40% ASB of BA 213 was quite stable in all treatments and
remained some antibacterial activity against both B. cereus and S. aureus. According to
SDS-PAGE, 40% ASB of BA 145 and BA 213 showed the molecular weight at about 12 kDa
and 14 kDa, respectively and after tested by overlay method with B. cereus and S. aureus
cultures the inhibition zones were detected at 12-14 kDa. When the 40% ASB of BA 145
and BA 213 were run on the native-PAGE and overlaid with the antibacterial activity was
observed at molecular weights between 25-40 kDa and 25-70 kDa, respectively. These
results suggest that BA 145 and BA 213 produced the bacteriocins differed in stability

properties against heat, some proteolytic enzymes and SDS detergent.

Key words: Bacteriocin, Bacillus spp., SDS-PAGE, Native-PAGE
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2.1 WuAlt3Y Bacillus spp.
2.2 wuAwmasladu (Bacteriocin)
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2.7 msUszgnaldansuuamesloduluussadueiomis
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(probiotics)
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4.1 AnduguinetwazauauUiuisusensvesuafiseana Bacillus spp.
4.2 Anwaiuungauiun1siasey hagNIINaRaNsLUAWesLloTuves Bacillus spp.
NVEIUEAUNIIUNTUUINUAZUNTUAY
4.3 N5vI bacteriocin AlpdiAaUTANSUINTY
4.4 negeuravasngil, pH waziouleiinise bacteriocin
4.5 SDS-PAGE
4.6 Native-PAGE
UNA 5 NaN133Y
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5.3 nafunzauiveAnden Bacillus spp. NANAINTAIUNITHER
ANSUUALYDS LoTU
5.4 MsvA wuamesledu Aledianuuiansunniu
a saa 1 a5y _a
5.5 HavesRamngl, pH uaztoulednise wuamesleduy
5.6. SDS-PAGE
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a9t 1 Jadedduiitnasenisyihnuvesanswuameiledulunsouenams

mi'lxi‘ﬁ 2 qm%‘”[,um'ﬁé’uéguﬁa B. cereus, E. coli, S. aureus Wag S. aureus 1-2261
YeEsuUAWesTaTufingmnan Bacillus spp. BA 145 way BA 213

ﬂ'ﬁw‘ﬁ 3 q%élumﬁu&'?ﬂl,%a B. cereus, E. coli, S. aureus Wag S. aureus 1-2261
784 BA 145 uaw BA 213 finnaeneulusiugiandefidaududu
30%, 40%, 50% ammonium sulphate dloleutudlailyle
anaznau (control)

AT 4 qw‘éiumﬁu&%ﬁa B. cereus uag S. aureus 94 BA 145 \ilenagause
Padusine Weuvawlaiinnanoulusiuge 40% ammonium
sulphate #ildlénaaeusedadosing s (control)

AT 5 qw‘éiumﬁu&%ﬁa B. cereus uag S. aureus a4 BA 213 \ilenagause
Padusine Weuvawlaiinnaznoulusiuge 40% ammonium
sulphate #ildlénaaeusedadosina (control)
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SUT 1 (n) &nwaiznsindunsuves BA 213 (1) nansviaaeunsTaadl APl 50 CHB

289 BA 213 (A) nan1seaarsidindonuns ¥ed Bacillus spp.
anwadgn1sgsnlaiud1Uznas (cassava starch) wazutlit1idn (rice starch)
Y93 Bacillus spp. BA 145 ey BA 213
qrisesansuuAmesloduiindnann Bacillus spp. BA 145 uay BA 213 il
pONSLsYLAUlAYBILUATISE B. cereus E. coli S. aureus Waz S. aureus
1-2261 wé’wmmnwwémﬂunm 24 1l
qwémaaamwﬂma%la%uﬁmﬁmmﬂ Bacillus spp. BA 145 way BA 213 it
pONSLsLAUlAYBILUATISE B. cereus E. coli S. aureus Waz S. aureus
1-2261 wdnmzdeadune 48 dalus

Snwauy inhibition Zone wos BA 145 uay BA 213 lun1sduds 8. cereus
Jeneaausiedadesie wWeududwlafinnnenaulusiiudae 40%
armoniurn sulphate flildnaaeusetiadosana s (control)

Snwauy inhibition zone ¥os BA 145 uaw BA 213 lumsduds

S. aureus \dlenaaaugiedadesie Weutudwlafinnaeneulusiiu

#8 40% ammonium sulphate #ilillgmaaeudetadosanan (control)

sUN 7 nsinseivuinvedlsiunnnazneulusiiunie 40% ammonium sulphate

A28735 SDS-PAGE M: Protein Marker #SM 0671

UM 8 Mmyliesgvivualusiuianagnaulusiuaig 40% ammonium sulphate

18735 Native-PAGE 1: 40% AS bacteriocin ¥84 BA 213, 2: 40% AS
bacteriocin 9849 BA 145 lay M: Protein Marker #SM 0671 ey

inhibition zone 7LlARA1ANT overlay P18 B. cereus Wag S. aureus

5UN 9 NsimseivunveslusAunnnagnaulusAumy 40% ammonium sulphate

#8735 Native-PAGE 1: 40% AS bacteriocin 984 BA 213,
2: 40% AS bacteriocin U89 BA 145, M: Protein Marker #SM 0671

uag inhibition zone MARAINNT overlay #18 B. cereus Way S. aureus
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