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Dipotassium phosphate 2.0 nsy
Ammonium citrate 20 n3y
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Wnaw 1,000 fadans
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dutlsznaviinoil
Meat peptone 10.0 n3u
Beef extract 10.0 n3u
Yeast extract 50 nsu
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Soduim acetrate 50 N5y
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5381115 De Man, Rogosa and Sharpe (MRS) 2 m13d 15331 31121 55 n3u uazidung
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6. 81W13WI3§A3 Brain Heart Infusion (1.5 % agar) a’\miﬁﬁﬁﬁlgﬂmaw‘%ﬁﬂ Scharlau

saulsznouiiait
Brain extract 125 n3w
Heart extract 9.8 N3
Peptone 10.0 n3u
Dextrose 20 03y
Sodium chloride 50 n3u
Disodium phosphate 25 n3w
HIT 15.0 n3w
inan 1,000 iadans
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1. sazanlmdonlaasenlos anadudu 5.0 uasuaa

rmssalmaoulansenlod  (Mw = 40 nSudadas) vaIUSEN Merck $113Iu 20 NSy
azanpdoinauInmnsazaere  ualsusonaslilavinay 100 faddas uliluwaed
7

2. ;sazaunsatalasnaein anududu 5.0 uasuaa

Yulamsazaunsalalasnasdnain stock NIANUTNTW 37% (i) Y3anes 41.46
fiadans anazanolwinan ufUsudSinesdu 100 Sadaas dpwadivlsines wivlsluee
17

A v a o & a
a']7lﬂNmﬁﬂﬂﬂaﬂﬂﬂﬂss&lﬂqsﬂﬂﬂﬂﬂﬂﬂllﬂﬂlﬂaira%%

1. lalastawasoanlad 3 % Baansmuiih luaasiaiu 1:16
vmsthualalasiauiasaanlad 3 % USu1as 1.5 §a8aas NNUURINNTE0919 LUU
two—fold @ ud1eu lunaaa microcentrifuge Inlaaasiawmdu 1:16 vl imareufanssums

- o a a 4 v < e
Sugavanuanesladudaltilu positive control

€ D &
2. Llowlaieng ¢ LW proteinase K L 82 protease
ienldudazria svinsazamamoiinaunlnee ‘lﬂﬁﬂmmﬁuﬁuqﬂﬁwmﬂu 1

(> ' an

faansudoaNadans tnulilunaea microcentrifuge Wiawldan

anadinlglunissusnuuainiselagismavnaiauvas DNA Tudinvasiin 16S rDNA
1. l@MUBA ANNTUTH 70 % (Viv)
LOSUNLOMUDR ANNTNTH 70 % (viv) USNNAT 100 Radaas NemMuaatnIniLasIzn
AULTNT 95 % (VIV) Tﬂm‘i’m’lsﬁwmmmngmﬁaﬁ
C1v1 = C2Vv2
70x 100 = 95 x V2
V2 = 73.68
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aanuimstiatanmuas aNUTUTR 95 % (VIv) USanas innu 7 Ja8ans azanuag
inaw MnsUsudSunesiinny 100 4a3aas aup0Usulsinas

2. a1sazane TE buffer (Wia7 8.5) Usznauasaind § avik
Tris base

EDTA

10 mM
1T mM

FI815 Tris base 31% 0.12 N3¥ uazas EDTA 31w 0.0372 nsw

ANHUAIY
i nanuarUsutSuanasinlayinny 100 §addas eoradsudSainas anwinludsun-tasly

v [ v a v ° A . ::lv ::l‘ [ € av a
1eivinnu 85 aaonsalalasnaasn wanhllisginmananuen 15 Jauaaaniseid QUMD
121 asentrargod 1Juan 15 wn

3. R158zane TAE buffer anudutu 1X
= LK v w ~ a
LAIBURNIATANE TAE buffer a0 NT% 1X 370 TAE buffer a0 0uT% 50X 9395
LSRR

TAE buffer @it 50X dauisenauadit

Tris base

242 nsy
Glacial acetic acid 57.1 UARaNS
0.5M EDTA (W8T 8.0) 100 3adaas

ﬂ%’uﬂ%mmﬁwm‘hné‘uwlﬁ"ﬂ‘%umsqﬂﬁmwi'\ﬁu 1,000 NAFANT INUURINNTLATUY
TAE buffer anuutn 1X Yu1as 500 Uaaaans Tﬂnﬁwmmmngmé’aﬁ

c1iv1 = C2v2

1 x 500 = 50x V2

= 10

AInU 909tie TAE buffer auLTuT® 50X USu1as 10 Ua8aas v1azaluay
inawiazUsulsanaslvlaiiu 500 Taaaas

V2

4. @583 1.5 % (W/v) agarose gel

msBanaiuarmlss MU electrophoresis 3wau 1.5 nsu szl TAE
buffer InNuTNTWYINY  1X Y3u1as 100 Tadaas i lunasulwazanudlownsas Microwave
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5. ;sazauasaouluslue
imsuaumsazapedidunlusluadisagy Usines 40 1ulasaas lwihnaulSunas 50

Uaaans

aadinlFlunisianzilsanmllsan
mamBunolusaulaeituas Lowry uas At (1951) edoumsinileait
1. ;158818 A
sznaueis Na,CO; aNMudutn 2.0 % (wiv) luansazany NaOH Afanudud 0.1
Tuand Tauds NaOH $1wam 0.4 n3u azawlwindu udusudsanaslildivindy 100 Haddns
MiuTs Na,CO, 31w 2.0 n$u laasluauldazapawdanud
2. @158z B
Usznaueiy CuSO, 5H,0 ANNTNTY 05 % (whv) azanulu Na-K-tartrate Afanu
Ut 1 % wiv) lapds Na-Kdartrate $1w2m 1.0 n3u azaolwihngu udusudSinaslild
A 100.0 Ta83AT 9MNIUTI CuSO, 5H,0 1w 0.5 nsulasluaulwasmeuawdriug
3. ;13azae C
isznaudmuasazaiy A USunas 50.0 Hadans wazKauNuasazay B Usuias 1.0
Uaaans
4._m3azang D
1Usznauaie Folin ciocateus phenol reagent a:mf.llmi”mé"u‘lué‘ﬂﬂd’m 1:1

d19ta ﬁm%‘l%ﬂ’ﬁ%lﬂ iﬂzﬁﬂﬂaTN 3} qafﬂ 0%

1. Sample buffer Ysznaualy

Deionized water 5.0 UaaaAT
1.0 M Tris-HCI, pH 6.8 1.0 UafaAT
87 % Glycerol 2.4 UaRANY
10 % SDS 1.0 UaRANT
0.5 % Coomassie G-250 0.4 Jaa0T
B-mercaptoethnol 0.2 Aaaans

Total 10.0 188893
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R R R TGRTEE

Yumirsimandean (Deionized water) U3anas 5.0 Hadaas, 1.0 M Tris-HCl (pH
NN 6.8) USues 1.0 Uadans, 87 % Glycerol Y3u1a15 2.4 1iadaas, 10 % SDS Y3u1as 1.0
in88093, 0.5 % Coomassie G-250 USuas 04  Hadaes laludninesazaewliidinu  new

i llH&n B-mercaptoethnol 0.2 Hadans

2. Running buffer (0.1M tris, 0.1M tricine, 0.1 % SDS) sznavaap

Tris base 6.055 N3y

Tricine 8.960 n5u

SDS 0.500 NS¥

Deionized water 500 UAAANT
ASmIesay

F3I85 Tris base 31WIW 6.055 N3V WAZANS Tricine 31w 8.960 N5u azauluiin
U517 ndaau (Deionized water) WRUIHIINA® NNUUUTVUSINSIRLALYINAL 500 adaas us?
ﬁ’l'lﬂl.ﬁu%'nmﬁqmmqﬁ 4 DIFNLTALTUR

3. Coomassie blue staining solution

Coomassie blue 0.1 % (wlv)

Methanol 40 % (viv)

Acetic acid 10 % (viv)

Deionized water 125 Uadang
P R RITIREZEY

@29 Methanol NSATATIER ANNTNTH 40 % (viv) USuNas 100 Hadaas wazes
Acetic acid ONMUTUTUH 10 % (Wv) Y3unes 25  Nadans wanlwidnnu NnEwANIS
Coomassie blue 31wk 025 N3 wdrmsUsusineslasazaslwirseanndoon
(Deionized water) lAldU3unasiinny 250 Hadaas
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4. Destaining solution

Methanol 40 % (viv)

Acetic acid 10 % (viv)

Deionized water 250 NanaaI
e R RILIRTSE

@29 Methanol LNIANATIER ANUTNTH 40 % (viv) USHIAS 200 NadaAT WAz
Acetic acid AMUTUTH 10 % (viv) YSanas 50 Radaas wawlditinu usvnnsdsulbunes

TasazanuluihUsiaanndean (Deionized water) 1 lauSunaswindy 500 fadaas
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MARKRIN A

a1euUIwa209 DNA Tudmaosfin 16S rRNA

Modgi 3100 4-10-49_C00_32_320R_00 ad1 Sgnal G'49 A33 T B CI3d Page 2012
‘ Version 3.7 DT3100POP4{BDvV3W 1 mab Thu, Oct 05, 2006 7.55 AM
Ag'm Basecaler-J100APOP4_32_520R B8su_3100 Wed, OctOd, 2006 4:27 PM

BC 1.50.0 Cap6 Points 1400 to 10000 Px 1 Lac. 1200 Spacing. 1575(15.75)

\

ettt s M AR

Pt Wi

5'’ACTGGCGGCGTGCCTATCATGCAAGTCGAACGAAACTTTCTTACACCGAATGCTTGCATTCA
CCGTAAGAAGTTGAGTGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTAAAAGAAGGG
GATAACACTTGGAAACAGGTGCTAATACCGTATATCTCTAAGGATCGCATGATCCTTAGATGA
AAGATGGTTCTGCTATCGCTTTTAGATGGACCCGCGGCGTATTAACTAGTTGGTGGGGTAAC
GGCCTACCAAGGTGATGATACGTAGCCGAACTGAGAGGTTGATCGGCCACATTGGGACTGA
GACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACAATGGACGCAAGTC
TGATGGAGCAACGCCGCGTGAGTGAAGAAGGTCTTCGGATCGTAAAACTCTGTTGTTAGAGA
AGAACACGAGTGAGAGTAACTGTTCATTCGATGACGGTATCTAACCAGCANGTCACGGCTAA
CTACGTGCCAGCCGCCGCGGTAZ’

MWMANWIN 1 §1ULUFTBIEu16S RNATasuunii3elalaan CF52 #léann primer 27F
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Madel 3100 4-10-49_C06_52_520R_06 ab1 Signal G:49 A:33 T:36 C:35 Pape 2012

A Version 3.7 DT3100POP4{BDV3IW 1. mob Thu, Oct 0. 2008 7 35 AM
ABI Basecaller-3100APOP4_52_520R BSU_3100 Wed. Oct 04. 2006 427 PM
BC 13500 Cap 6 Points 1400 1o 1000C Pk 1Loc 1200 Spacng. 15.75{15.75)

\

el ol Wmm s il

il meutm 1

w.m Wikt uM otk w bl JM’L

I "
W,k%li'n" At lﬂ NMJXM J”LJ[M(*W W

b
L1

f‘l&fﬂim ALU HJ«L Al il

5'GGNCTGCTGGTTNATCCGTCATCGAATGAACAGTTACTCTCACTCGGTGTTCTTCTCTAACA
ACAGAGTTTTACGATCCGAAGACCTTCTTCACTCACGCGGCGTTGCTCCATCAGACTTGCGTC
CATTGTGGAAGATTCCCTACTGCTGCCTCCCGTAGGAGTTTGGGCCGTGTCTCAGTCCCAAT
GTGGCCGATCAACCTCTCAGTTCGGCTACGTATCATCACCTTGGTAGGCCGTTACCCCACCA
ACTAGTTAATACGCCGCGGGTCCATCTAAAAGCGATAGCAGAACCATCTTTCATCTAAGGATC
ATGCGATCCTTAGAGATATACGGTATTAGCACCTGTTTCCAAGTGTTATCCCCTTCTTTTAGGC
AGGTTACCCACGTGTTACTCACCCGTCCGCCACTCAACTTCTTACGGTGAATGCAAGCATTCG
GTGTAAGAAAGTTTCGTTCGACTTGCATGTATTAGGCACGCCGCCAGCGNTCGTCCTG
AGCCAGGATCAAACT3’

MWAAKNUWIN 2 §eULUETeITu 165 rRNA 2asuuafi3ulelman CF52 Aldan primer 520R
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AAaNWIN 9

namlunasgwvasasazaullidn

msmanWanasgimvasasazanelilsin
=~ =

matassaasazaeldsdnanasgn

wdsumsazaolisAuanasgiu BSA (bovine serum abumin) aAnudutu 20 lulasnsy
@olaaans lapda  BSA 0.002 n3u azanoluwihnauawdinud UsudSunesidu 100 addas
anessudussazanslusinanasguanudutu 0, 20, 40, 60, 80, 100, 120, 140, 160, 180
uaz 200 lulasnsudaliafans (MIMTNMARKIN 1) NUWANRITazaE C YSNas 5.0 Tadans
ashalingungiives 10 wifi ududumsazans D 15uas 0.5 iadans Aslingunpiives 30

A o e a P a o a . a [

wifi ihlddadganiuusaianusnindu 750 wluans §21a389 spectronic lauifisuny blank
@sumanwn 2) sHunninaspwieldmtSinmlysin  Taomsasinnsznine
AANARLEITIATUENINAL 750 WIlWAAT AUANUTNTUIBINTALLINATIIU (MWAARWIN
3)

maassalSaallsawanasazarsuuaimaslodn

Flasihasazaouuaneslodu 005 fadans anazawluinau IwlafiUsinaswiniy
1.0 83303 MNwALEIaTMENNIWMANNSazaY C ez D EufsAumsieIoumsazane
lUs@nanasgiutnaiu Tﬂdﬂgﬂnﬁuuaoﬁ 750 wilwuas udwnmsmanududuvedldsauly
msazan  wuameslafulavdusrnnnnnanassiu
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AIIMANWIN 1 UaaIUSInwaInsazanoad 9 nlgmniumSunadysiwlasds Lowry

;I8TAL R1Sa=a8 Wnau anututuuallsin
naaanaaad  BSA 1AW yyawmailedu i (ug/ml)
) (mi) (mi)
Blank - - 1 0
1 0.1 - 0.9 20
2 0.2 - 0.8 40
3 0.3 - 0.7 60
4 04 - 0.6 80
5 0.5 - 05 100
6 0.6 - 0.4 120
7 0.7 - 0.3 140
8 0.8 - 0.2 160
9 0.9 : 0.1 180
10 1 - 0 200

bacteriocin - 0.5 0.95 =
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ANTNVNMANWIN 2 ﬂ"lmsgﬂnﬁuumﬁmwm’mﬁu 750 uﬂTuLuﬂsmaamsa:aWUTﬂsﬁu

WATTIN
audutuaslUsinanasgiu mmsgﬂnﬁuumﬁmm BTIARR
@adnsusaliafans) 750 wluiuas

0 0.000

20 0.023

40 0.046

60 0.070

80 0.085

100 0.100

120 0.121

140 0.143

160 0.162

180 0.180

200 0.203




Absorbance (nm)

0.260

0.200

0.150

0.100

0.050

0.000

99

y = 0.001x + 0.004

t: I 1 I | T 1 I U

20 40 60 80 100 120 140 160 180 200

Protien (ug/ml)

mMuwmanuan 3 ugaananaspwansumSanmllsdulasds Lowry
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AMARKIN D
ma‘fmaqamaafﬂsﬁummyu

(Polypeptide SDS-PAGE standards)

AN NNIANKIN 3 udaTuLaqamaaTﬂsﬁun1ﬂs§1u (Polypeptide SDS-PAGE standards)

Poly peptide Molecular weigh (Daltons)
Triosephosphate isomerase 26,625
Myoylobin 16,950
Q-lactabumin 14,437
Aprotinin 6,512
Insulin b chain, Oxidized 3,496

Bacitracinb 1,423
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AMARWIN B

UNAMUF I ILUNITIHYUNINWITINT

1. Boonkumklao, P., Ketkaew, W., Yokota, A. and Assavanig, A. Bacteriocin production
from lactic acid bacteria in the gastrointestinal tract. Poster presentation at the 3" Asian

Conference on Lactic Acid Bacteria. Sanur, Bali, Indonesia. 25-27 August, 2005.

[ @ s 4 a a a .
2. U@ nquin ualluzws WEANING. 2550. NSHAARISULUALNES laTuaNn Lactobacillus
salivarius CF52 fyn 83Nz uunILauaInns. TUNwMIsETIMANMS a0 5

wnIngapwild. 29-30 woumew 2550. o gudnsAnmuasinausuuwnT@
YR INENADWNLY Woalnal. wilh 355-361.
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Asian Conference on Lactic Acid Bacteria. Sanur, Bali, Indonesia. 25-27 August, 2005.

Bacteriocin production from lactic acid bacteria in the gastrointestinal tract

Piyanuch Boonkumklao', Wandee Ketkaew', Atsushi Yokota® and
Apinya Assavanig’

'Department of Biology, Faculty of Science, Maejo University, Sansai, Chiang Mai 50290,
Thailand
*Laboratory of Microbial Resources and Ecology, Graduate School of Agriculture,
Hokkaido University, Sapporo 060-8589, Japan
*Department of Biotechnology, Faculty of Science, Mahidol University, Rama VIRd.,
Bangkok 10400, Thailand

Bacteriocins produced by lactic acid bacteria (LAB) have been the subject of
considerable researches and industrial interest due to their potential as food biopreservatives.
There has been very little research on the occurrence of bacteriocin production among LAB in
the gastrointestinal (GI) tract. The microbial populations of the GI tract include a very dense
bacterial population. The extent of bacterial diversity in the GI tract is still not completely
defined, but estimates of diversity have increased dramatically over the last decades. The
objective of this study was to detect bacteriocin production in LAB isolated from human and
animal GI tract in order to determine their inhibitory spectrum to other LAB and pathogens.

At present, one hundred and seventy isolates of LAB, obtained from human and animal
Gl tract, have been examined for their ability to produce bacteriocins. Three isolates showed
antagonism against at least one of the indicatior strains, by the well diffusion assay. These
strains were 1dentified by 16S rDNA sequencing as Enterococcus faecium (from human),
Weisella confusa and Lactobacillus salivarius (from duck). Of these isolates, only one
designated Enterococcus faecium HF84 from human feces stably secreted inhibitory substance
into culture broth. It produces an inhibitory compound, which reach its maximum activity at
the beginning of the stationary phase of growth. This bacteriocin has a proteinaceous nature, is
stable over a broad range of pH, and shows a bactericidal action against Enterococcus durans
JCM 8725.
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Asian Conference on Lactic Acid Bacteria. Sanur, Bali, Indonesia. 25-27 August, 2005.
Bacteriocin production from lactic acid bacteria /
in the gastrointestinal tract ﬂ'

»
Piyanuch Boonkumklao!, Wandee Ketkaew!, Atsushi Yokota? and Apinya Assavanig? /
-2

)
A )

-B

'Departmeat of Bio logy, Faculty of Science, Macjo University, Sansai, Chawng Mai 50296, Thaitand
Labomiory of Microbiai Resources and Ecology, Gmiduate School of Agriculture, Hokka il Uswersity, Sappoio 060-3589, ji pan
Departrment of Biotechnology, Faculty of Science, Mahido! Unirersity, Rarma VI Rd., Bangkok 18406, Thailand

Abstract] Bacteriocing produced by lartic acid bacteria (LAB) have been the subject of considerble researthes and industrial interest due to ther pokential as focd biopreservati ves.
There hae been wwry Little recearsh on the occurrence of bactenocin product on among LAB in the gactrombectinal (G) tract. Thae ricrsbial populatione of the Gl tract include a very
dense bact=nal population, The extent of bacterial diversity in the Gl fract s shll not completely defined, but estimates of diversity have increased dramatically aver the last decades.
The chjechvre of this atudy was to detect bacteriocin prmduction in LAB salated trom human and onimal Gl tractan erder to determine their inhibitory spectrum to other LAB and
pathogens At presert. one hundred and seventy wolates of LAE, obtained fram human and animal O tract. have been examined for thewr abilsty to produce bactenacsns, Three
wolatrs showed antagonism against at least one of the indicatior stmins, by the well diffusion assay, These strains were identified by 155 (DN A sequencirg as Exterocous e sam
(from humen ) Wewelfs confind and Lactobecyllus salmar es (from duck) Cf these wolates, only are desigrated Esterotocons faeonom HF34 from human feces stably secreted inhibitory
substance inta culture brath, This strain produces an inhibstory compound, which reaches its maamum actonty af the last log phase of growth and shows a bactencidal action agamst
£ axransJCM 8725, Thy bactersocin has a protemnaceous nature, 1s stable over abroad range of pH, and reststant to the temperature at 63°C but not at35%°C and 121°C.

| Background | Intestinal LAB 165 rDNA sequencing of the isolates
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e © * 13 an 1mportance biodedense factor in i Vil 2w i ‘
¢ ; 5a . x|
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acton., ncluding pathogens. I S—
. Pramace
Isolation of LAB Source of samples | Catalace 8
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024681012148 1B13X02722A
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=
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For16 h /

Welldifusion assay ’ .
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T N i with uncontrolled pH eandition at37MC.

pH &5 i
.
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[P e— T E  Ihrdsaiae TIETR O < * |7OLAE werzizolated frem hurnan and animals GI tmctwhich three
4N 1 I- S ! gl 2 =
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b apWies JOM 1187 i | mononyregenes DMST 1127 + *Enterococes faecrum HE 84 from human feces stably seareted bacteriocin,

b peetesus [OM + | L murrmr DMST 4564 - which reaches its maximum activity at the last log phase of growth,

L& thermazalerans | 1428 + | Smphyfecacts aurns TISTR 517 + * Thisbacteriocinhas a proteinacenus nature, 1s stable ower a broad
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NSHANFIINUAINDILaBUINN Lactobacillus salivarius CF52

AN lANTEUUNIILAUDIRS
Production of Bacteriocin by Lactobacillus salivarius CF52

Isolated from Gastrointestinal Tract

Qr -l £ ay < " «
)7 15] lﬂ@!lln? ua:ﬂﬂt%ﬁ LHENNINY
MAITINeT anIneimaad i Inedeua 1 woalni 50290

E-mail: piyanuch@mju.ac.th
unaAL

nuueRsunsauandnituan 26,765 lalafifusnldainszuumadnamisvesanuazand
Wokumazaunisnaaarsuuamailadunuirdiipslalsianiaen fa Lactobacillus  salivarius
CF52 ﬁmmsnn‘émammﬂma‘%Ia?Buﬁﬁqw‘stmfdLmﬂﬁt‘%unsﬂLLaﬂan'luna"u'l,na”l,ﬁmua:uuaﬁﬁﬂ
Analsalussuumadnemisunesiiald wenanituuainasloduitlatsiionuaiosdannuion &
Aanssunrdudelutas pH AnauasilwidsanmwianssumssudiisonlodidanTusau e
dndnsmansiunzanluntsniessuuamsiladu wuindevinmawzidssuuaidolu
27137 MRS gmﬁmﬂm FaUsznaudin 2.5% Maltose, 0.5% Peptone, 1.0% Beef extract, 0.1-0.2%
K,HPO,, 1.0% MgS0,.7H,0, 0.5% Na-acetate, 0.2% (NH,), citrate, 0.004% MnSO,.H,0 uaz 0.1%

da a o & & e o d a
Tween 80 MU pH LINAWYDIDNWIWALILTOLININD 6.5-7.0 LLRZUUWQNV\{‘IN 37 CC

@ a

AAAN: LUARTENIALAAAN LUAMEILoTU STUUMIAUDMIT

Abstract

A total 26,765 lactic acid bacteria (LAB) were isolated from human and animal gastrointestinal tract and
screened for bacteriocin production. One Lactobacillus salivarius strain CF52 produced a bacteriocin that not
only inhibited closely related LAB, but also some food-bome pathogens. Biochemical studies revealed that the
bacteriocin was heat-stable and was active over a wide pH range. The bacteriocin was inactivated by proteolytic
enzyme. Optimization of culture condition and medium composition for the production when grown modified
MRS medium containing 2.5% Maltose,0.5% Peptone, 1.0% Beef extract, 0.1-02% K,HPO, ,1.0%
MgS0O,.7H,0, 0.5% Na-acetate, 0.2% (NH,), citrate, 0.004% MnSO,.H,0 and 0.1% Tween 80. The optimal
initial pH and temperature for bacteriocin production were 6.5-7.0 and 37 & respectively.

Key word: lactic acid bacteria, bacteriocin, gastrointestinal tract

SWAUMILTTTANWINNT J5:970 2550 29-30 naumAL o quIMAnBMasinousewIwITa amiruauads 355
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AT

WUARSENIALAAGN (lactic acid bacteria) WIzUUMALARIMITHANUFUWHTLINATANY
AUNINTRIAUAT AT TR I0T T 29N UNTLTITWIAENMTUNINIE N TDILLATIS U lTA Y
FTUUMILAHDIAT uanmndﬁoﬁqmauﬁaLﬂuTﬂivlaIaﬁn (Oh et al., 2000) wuARiIENIAULAAGN
mmmn?mmsryﬁumuqa%wVL@Yumumﬁmauﬁauuama‘ﬂa%u (bacteriocin)  @uluarsusznau
ﬂi:mﬂTﬂiaummmaanqn%‘ﬁ'uﬁvauuaﬁﬁmﬁﬂguﬁaq‘lunajm?\mﬁu wiandwlnaidusld (Giliand
and Speck, 1997) wn3sp@mulnganmniainuuamailaduanuuafiionsauandniiuonldan
MITUATHAAN AT N tﬁ'axjaLﬁu‘lumsﬁ.ﬂﬂﬂszqns‘flﬂumsnuaummi mu%iui{%a'lﬁ&juﬁu
FnwuUARGENsaLaanIINEMAIIAN 9 11U STUuUMaEnaIms Wenaansoin luwamn 5 Sulys
lolodinlupmrsauiazdal  Femsdnaiugunmwuazdrvaadyminisialinaadsluauuacda e

woninuudaduds:lonidanguinsasnilumaiugunwinasgusasdadiassgno la

'3 aa
aUnIniuazIsNs

NS AaLEaNILL AT UNTALAAG NN T UM ARDIAITVDIAULAZ FAINRI NI ONA ALLA-
tnasladulalaui’ direct plating UK2IMITUTIFAT MRS @1W3TV89 Noonpakdee et al., (2003) lag
1‘ft'%aﬂ@ q0U 4 TiaAa Lactobacillus fermentum JCM 1173, Lactobacillus casei JCM 1134,
Enterococcus durans JCM 8725 Wac Pediococcus pentosaceus MJU 78 Wnsaadananizlalail
ﬁLﬁma'lasiaL%amaaumﬁ'\lﬁu‘iqn%tta:Lﬁu?nuu%alunﬁmasaa 20% (VIv) ﬁqmﬂgﬁ -80 °C
@amﬁwmsmaauqn%rmﬁusfwaumﬂma’%[a%uﬁnﬁwim‘gamaau 36 via laun wuafiionsa
UAAAN 1T Lactobacillus spp., Enterococcus spp., Pediococcus spp. wazuwuaiiTunalsaluszuy
NILAKDIRITLNITIG LU Listeria monocytogenes Was Bacillus cereus las3% well diffusion assay
@1935u09 Schillinger and Liicke (1989) mmfuﬁ'lmsﬁﬂLﬁan"laimaﬂﬁﬁqw?msﬁu:faﬁ?nﬁqmm
msiusnuuaiiolauld3t 165 DNA sequencing Tidam V1-v3 Safiaueniyszanm 500 bp
vxaTaanmfuﬁmﬁmsw:ﬁiaga@hUIﬂmnw BioEdit uaziSuuifisuanumiauaingmdoyaday
walu GenBank lapld BLASTn 124 The National Center for Biotechnolgy Information (NCBI)
(http://www.ncbi.nlm.nil.gov/) nniwihmMsAnsansue TN asuuamnas laFuiiuada
anni 3 sray Ao grunpll 65°C 1waan 40 uafi 95 °C 1waan 40 wai waz 121 °C ifluian
20 Wit Aeaduniadendeiuio 3 4 5 6 7 8 9 uaz 10 uaztonlmindeslUiduuawiie
@o proteinase K uaz protease laglianuiduiugarmsuinny 1 Sadniudaiiaddans (Ogunbanwo
et al., 2003) MUUIARAINTINNITLLINING aciarTanaaoudat3s well diffusion assay Tapvinms
139979620879ULL 2 11 (two fold) wazdad1nanTIuvauuaneIladuluniianuas Arbitrary unit
(AU/ml) %oﬁwmmvlﬁmnﬁwaiwna”su'uaaﬁhz?m‘nmﬂ?lamagaq@ﬁﬁmﬁanﬁumammma‘ﬂa%mia
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PSSR ) ‘Hma’m%uﬂ‘m‘ﬁﬂ@aauv&‘]ﬁn‘l'):YlW\Iﬂ:aulun’nt‘ﬂ‘l:m&ldtmﬂﬁﬁu vLﬂLLn pH LN WD
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HAaN1INA|ag

HANNIAALENTOULATIINIALAAGNAINT LUMIAR M TTDIAULAFA T laeri NS AL
@1881991Nga N Tz ARUAYAFAITiiaf19 9 15w yala valn waz yagns laoldis  direct plating
waaInalu Figure 1 innLLUﬂﬁﬁummmﬂfﬁnﬁm‘%cyuummmﬁagm MRS 1i9&WiuIu 26765
Talail wuhiilalaiifiinisladaonaasuiuim 66 Talail @adu 0.25% wsuruiwulalai
vanwa) laowunauansdaidouuafiionagoy Lactobacillus fermentum JCM 1173, Lactobacillus
casei JCM 1134, Enterococcus durans JCM 8725 WA Pediococcus pentosaceus MJU 78 3Ntk
27, 11, 12 uaz 16 lalail e ud1ALUAILEAINA LYK Table 1

Figure 1 Bacteriocin-producing bacteria were isolated by the direct plating method

Table 1 Percentage detection rates of bacteriocin-producing isolates

Inhibition of indicator strains

Sources Tested colonies L. fermentum L. casel E. faecium P. pentosaceus
JCM 1173 JCM 1134 JCM 8725 MJu 78

Human 7.251 - 3 5 8
Chicken 11,113 9 - - 4

Cow 697 16 7 5 1

Pig 7.704 2 1 2 3

Total 26.765 27 1 12 16

% 100 Total = 66 (0.25%*)

*

% detection rate was determined by dividing the number of positive colonies by the total tested colonies x 100
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WaruuefiGunsauananiuiu 66 lalsanildiinmsuonlummasasiresu (fessla
falanasay) WMIaszeUgNINISUIwalLame3leduiindadaitonasay 36 wia ldun
wuafisunTauananuazuuanisunalinlagis well diffusion assay wuinlalsian CF50 CF51 uas
CF52 fignstuismaisinuastanasauld 11 iie uandevmanSouisuwwefiSunsauaadn

& ' £ v & , & v o
v 3 lalmian wuiilelman cFs2 fgnsnisdussdasenaaeuladngadiuaasnalu Table 2

Table 2 Antimicrobial spectrum of bacteriocin by well diffusion assay

Sensitivity*
Indicator strains

CF50 CF51 CFS52
L. fermentum JCM 1173 +++ ++4+ 4+
E. durans JCM 8725 ++ o+ -+
E. gallinarum JCM 8728 ++ o e
P pentosaceus MJU 78 ++ 44+ £44
E. fascium MJU 92 ++4+ +++ P
L. monocytogenes DMST 1327 + 4+ T
L. monocytogenes DMST 1783 + ++ ++
L. monocytogenes DMST 2871 ++ ++ ++
L. monocytogenes DMST 4553 ++ “+ ++
B. cereus MJU ++ +4+ pey
M. luteus MJU +++ +++ 44

*Inhibition zone (mm): +++. 11-15: ++,6-10 : +. 1-5 : -, no inhibition

vuuanisonsavanantalaan CF52 anvimisuwnriaveswuaniiiolaslsis 16S rDNA
sequencing ludu V1-V3 Fafianue1atTzunme 500 bp vxa”amntfuumﬁmﬂ:ﬁ’ﬁ'aga@i"suTﬂmnsu
BioEdit uazi3puiisuanuniauwaingutayadauiualu GenBank lauld BLASTn 223 The
National Center for Biotechnolgy Information (NCBI) (http://www.ncbi.nim.nil.gov/) WUINUUANTY
1alaan CF52 ﬁé’tﬁmuawaoﬁulué‘m 16S rDNA aaunu Lactobacillus salivarius 16S ribosomal
RNA gene fidafiudanumilowyiiny 99.2 wasifus ﬁavfu?ma;ﬂvlﬁiwl,tuaﬁ;?uvlaisnt,aﬂ CF52
Wu L salivarius  wasfvualwso i L. salivarius CF52

arnsansanuasnudannuiauvasuuamailodu Alansusianstunisdudeae
LURRSaneaay 80 L. fermentum JCM1173 wuituuamasladuiindaléanida L. salivarius CF52
aunTonusannuiauldng 3 szau fe gonnd 65 C 1uiaan 40 wad fienfanssunstudadu
320 AU/mlﬁ'qmv\Qﬁ 95°C 1{luan 40 wiit HenAanssunisdudadu 160 AUMI LLa:ﬁqmv\Qﬁ
121°C Jwaa 20 wiit derdenssumsdudaiu 80 AUmI avhnisdAnsanunanudadi pH
199 AlanwuisAansIumItugirauunnailafudouuafiSunasey L. fermentum JCM1173
Wwuidanuasmuien pH F3ud 3-10 uawueAInIINMISUS BB anasaviidanaiiaianslu

= ' A o - a « & a a da
aﬂ—l'):ﬁﬂ’ljuLﬁuﬂiﬂua:ﬂ’]\ju']n Luaﬂ"lﬂﬁiﬁﬂlﬂa NI WSNINIINNIVUUIVBI LLUﬂLY\BSIB‘ﬁuﬂNNﬂ
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' P a a « a o & a a . & %
solouladndaulusduriiadng g wudrdanssunsdudivasuuamailedusdaianasey gnvily

a o a & a & " o
vruanwlaoeulodndeslds@uns 2 wile Ao proteinase K Wa: protease AILAAINALY Table 3

Table 3 Stability of bacteriocin from L. salivarius CF52 against L. fermentun JCM1173

Treatment Bacteriocin activity (AU/ml)*
Enzymes
Proteinase k 0
Proteasa
pH
3 160
4 160
5 320
6 320
7 160
8 160
9 80
10 80
Heat
65 'C. 40 min 320
95 "C. 20 min 160
121 "C. 20 min
80

*The actvity was expressed as arbitrary units {(AU/ml)

Worimsdnsmaiudsnauvese M Ta LT wazanAmEnsaslum Iz A e
Lactobacillus salivarius CF52 \Nanaaansuuanailo®u wuitdavinmsmiziassluaimis MRS
gmﬁmﬂaa%ms:nauﬁw 2.5% Maltose. 0.5% Peptone, 1.0% Beef extract, 0.1-0.2% K,HPO,,
1.0% MgS0,.7H,0, 0.5% Na-acetate, 0.2% (NH,), citrate, 0.004% MnSO,.H,0O waz 0.1% Tween 80
wwamasladuildffanssumidudiganfio 3.413 AUmI Ssfiniluemadsato MRs ¥l fe
320 AU/mI 99UaaINa L% Table 4

Table 4 Optimization of culturing medium for bacteriocin production

Composition MRS (%) Modified MRS (%)
Glucose 2 -
Maltose - 2.5
Peptone 1 0.5
Yeast extract 0.5 -
Beaf extract 1.0 1
K.HPO, 0.2 0.1-0.2
MgS0,.7H,0 0.002 1
+ 0.5% Na-acetats. 0.2% (NH,), citrate, 0.004% MnSO,.H,O, 0.1% Tween 80
Activity (AU/ml) 320 3413
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wisnindsldvinninwns Rpsuuefiiiunsauanan L. salivarius CF52 lua wisiapsida
MRS gaiaau aafld Waisnd@nsmanisimunsanlunminaauunneiledu lasyuiuamas
(Apadalwiien pH 13uAuIa9071M 3R pH 6199 fu #a 45 50 55 6.0 6.5 Ua: 7.0 ﬂuﬁqmv\gﬁ
37 pemraiioa (Dwwin 18 T lusluaniisFeondian wudi pH Sudusasamiane MRS 7l
6.5-7.0 fidAanTINNITUSTENAFOUGIAAAD L. fermentum JCM1173 fia 4,266 AU/mI uaztilavin
MTWAIALY L. salivarius CF52 lueamis MRS gmﬁmtﬂmﬁ'ﬁm pH (Fusurasaman pH ilu
6.5 Fnmsuungmangiieneg 8230 37 ua: 45° Ciflwaan 12 15 uaz 18 7 lus wuinas
\WILWAD9 L. salivarius CF52 luanm1s MRS gmﬁmﬂaaﬁﬁm pH Buduvasom1si pH 1ilu 6.5
vungmngd 37 ° C \lwaan15-18 fﬂmlﬁ@hﬁansmmszTuzfsgozgﬂﬁa 4,266 AU/ml AILaaINal

Figure 2
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Figure 2 The optimal initial pH and temperature for bacteriocin production

I IniuazaslHanIINAaaY

INNIIAAULYNULATITUNTALAARNIINTZLUNIAUDIWITVDIAULA: Fa T Lan T35 direct
plating $1waunaau 26,765 lalail ilashwmaseumndamsuuamailodu wuirdivisslalaan
\@u7@0 Lactobacillus salivarius CF52 fiaaninnaauuamnailaduiiignioudsuuaiiFouananls
na;ulnﬁl,ﬁmﬁuuanmﬂﬁL‘iuﬁﬁahﬂ‘lumm:ma'nﬁ@vlﬁ FOAANDINLITUNAR DIV Oh et al. (2000)
finasaugnivasuuanailaduiindalanida L. acidophius 30SC Wuia W snduSIuLARSINTA
uaﬂanﬁﬁm%‘ulunémﬁﬂ'aﬁuw?ana;u'lnﬁgﬁmﬁu swnsuuefiGonalsaunsuuanusriale udly
munsnduguuafiounIvay

WINIINAANW MU BIULAINDI o FURHAA NI TOAINUADTS pH AnTaeaud 3-10 uas
munsanuanuianlatiogmngd 121 7 ¢ lluam 20 wii gnvinliiEsanwlasiawlaaisag
proteinase K WAz protease @aAASBINLITUNARDITES Oh et al. (2000) AMIANIAN WM 1D
wwanoileduiindalaue L. acidophilus 30SC wuin fnnuiativsaananuiouw JRanssumsduds
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sz aulum s assuuefiGouasauds navrasamsias e lunsudauu e-
wosladuias L salivarius CF52 famawnzidssuuafiieluamis MRS gmﬁmmaa%a
Usznauaiy 2.5% Maltose, 0.5% Peptone, 1.0% Beef extract, 0.1-02% K,HPO, ,1.0%
MgS0,.7H,0, 0.5% Na-acetate, 0.2% (NH,), citrate, 0.004% MnSO,.H,0O wa: 0.1% Tween 80 a
pH BusuzasoMIIRBITaIAL 6.57.0 Lnfigomadl 37 ° C Femaandasiuaunaaasmas Kim
et al. (2006) Anasssmaniziminzanlumamwizdsouuafily uasdudsnauvssanmIsia s
t%a‘lummﬁﬂ micococcin GO mm%a Micrococcus sp. GO5S luam1s MRs Qms‘fﬂuﬂaa WU

g Sl A - P~ B & ¥ aX <
snsavilddiansunisdussrasuyanailafugsunitmawzidsiluams MRs m'ly

naanssudszna
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