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(Screening of Bacteriocin producing Lactic acid Bacteria from Fermented Vegetables)
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o =t 1 A e o - a
uuARSoUnSUAL 19U colcins 38 microcins Feflqmanddlumsiamesuuniise lanareyia
o = 9 EY Ty o 1 o A
wadithnnelinnudunudeouas ludesmsdumiusmzinzssuumaadhvinaients
Wiane
4 a a
22.63 Uszloxvvodnunnos loduy
fagifumsausuemisaronuaiSensauanin Jalluiinisfivaends (Generally
b4
o - @ o a o
recognized as safe %30 GRAS) Tasuunfionsauanansy ldudimsnigyves  aunsd
a A a 4 a o d9 3 S » v o a aa
yiaduqiludloulunaaduan arenslaasemsniadwarsdudanmsnigvewuaiGe
vusfineenyt aunsodnlFlugadmnssuemis1a Taes hitinadrafosdedus lna Tu

1 9 = Y1 g a
nelifanziuiaedu3 1na

_ [ 5 a o d . - 4 t=; a s oy A a
2.3 A 1nM38UEIgAUNSE (antibiosis) VoI IMINNAnIABNUANISENIANIARAN
nuafiSensauandniina lnnsdinuifisnvusmnie Telinnuarwselumsousy
2 a ad o s
BIMN3 FIYTLNOURIB NTABUNTE (organic acid) laTasivunloseon toa (hydrogen peroxide)
-4 I'4 R . a o . a A .
A voNlaeen lwa (carbondioxide) 1R BN a (diacetyl) S 11N O5H (reuterin) LD
F 4 E4 ]
LURINS3 10%U (bacteriocins) (De Vuyst and Vandamme ,1994) iladeWanuatifiunuimuiimn
Qs &' - ad a A4 ¥
lumsdugigaunidriiaoun lideems
231 palamahanusauuame3ladu (Bacteriocin)
a a ’ J =t & d r s 7
wunmes leduunazngu lina lnniseengninsmadithnunsuanaisiuudilsznoudie
3 { o LYY o 3 4
2 fupeuimniioudufio nsanziuRuvaduazmsadieInse (pore) luFuidofuirad
uunmes loFunans yia InadouuaiiFe liviiy 1wy mycobacteria  NuAe luFugand
. . [ . ge 3 v o =
staphylococci , streptococci , bacilli {182 clostridia sz 100 1M mmwwuqmmumm’%‘u
:.1 4 Y 4 ~ v o o ¥ < - 3 Y
alydiReafunse UuwndusuaNSomeRU§IALIRUNUABILAINDS JBBUUANAINY
el a = ~ = 4 ] 1 a = P 9 =
adNmaRuUAmes leduriianilsen linudesuuames leduslindunazmeldanzdni
HUANGSBUASUAVNUABLUAINGS J1oFUIAUUANSBLATUVIN ND INNISBBAGNTVBY

wumme’loFunquin 3 uaz 4 Tuifluifiadudmsizaquin 1 uduunmes Tedudaiulvg)



¥ . o q ¥ aa A a a o q YA ¥ ¢
AU lactococcin 972 AuNsam IduuARissmensongamssaanla lagi 1o uwan

wasunilas

o g = =\ 4':! 74 =\ =
2.4 ATRAIABANUANISENIALAARNTATIA NI INITOIUMITTIIMUAINS S 10aH
o inuuniiGensatanfnuensIneeaIIsad AT 1RHLDAmMeS Todu laudsdsdinise
g 3 4 Y a =y o ] a =
atumsdugafignidudndunididsanaisie 15u nsesunid lelasmuleioonled

4
@ o

=Y o o 2 o dAa ¥y
uazlaszdna aavulunisdadenuuafiSonsauandnilianuaivisalumisasie
a A ] Y A o o o 9 9 g ¥ =
nuames edudidosinmsmdanavesilesedrsdu luidaisunumanisnaasshionve
a YR
Weavu'ld 15
2.4.1 PIRSANAYBINTABUNIE
= d'q ] :.; o ana Y - = A = 9 J Yt
TasmsiavemisniidulsznouneziilgisordunsanuuanGouananadavulau
anmwillunaadeneu Tasmsiiuasomirslunguinily buffering agents 194 K,HPO,
9y b 4 F 4 T " »
way KH,PO, nieanifSuanimaluomsitease weldiuusiiBonsauandnaswiain
a 9 L) a P-4 ~ aa o v dy
TihSunsauandnanilosas (nsdivvensauanan) niolunsdlveansaszdanyiilastuiely
d' an a ng d‘d =Y ¥ 3 dd’
4712 anaerobe (11930INNIABLFANAATU 1A luanznTisandouminiu Junsdinnaaey
h-1 2 3o w o
e 1suae) el naaeudsoIsIMaNiTe lasmsiin lamsadsiue (NaOH)
2.4.2 lelasounleiesnlua
o o o o ° ] ¥
Talaswulesoen lanszimdalaedimstugeluaninifoma wsizuuanSensa
a s % A a v & a a
wananvzmuIsoainlelasuniesoonlesd luanmiliesndwummiu nie lavmsay
o ! o > a P a
oulminzazaane laawlslasmunlesoon loa Wnaeiuinazoondeu ¥elamind
=) a ] L4 {1 A [} .
uwuniBsnsauandney litheu lulngavinaiiswlffsvinsossaats hydrogenperoxide
dyu ~ ¥ = = L 1] =y Qo g
wennniididineanuiuuames legudulvguiumsyszanunlsunn Tilsay duiud
~ ¢ a (a & o’ [} ° a a
@ueulainsUduguilueu lailunquldsieaasldrsazinas ifuuames Tegugn
° “< 1 e s ° aa ” o a o A 2
Wioe Selsifigni lummihatsuuafiGenagey auiudashnuafiGensauandnadraiu
a a o
Thinuames Tegunaisvz Iiwanisnageuduay
243 manameqnldimahunwelimageuvuaiianiauandniasuuameilesu
(Swetwiwathana 4@z Lotong, 1999; Tichaczek tarniy, 1992)
sl lunsaadenlasldmansyveauniiGunsauananiundn 1dun
L) d' v = a a 9 o = A 1 me
2.43.1 ansadenuuun MuuaiiGensauandneiy lundoudunuaiiSenaaey 15133

) » ¥ P - -4 a
Colony direct method lasmstdsa¥enameulusimisnudansamndoFenagouuuimih
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o a do 4 3 H
pmsnasinsuduuniisonsauandnhinmageuanuaansouuemIshdaiuly
nioua iy

Y] - dy A = U 5’ A 9
2.4.3.2 m3naen lasmadeuuanisensauanannAsmrsnuaRsnatsy lagzass
b4 1]
Reauaiissnsauandnfitz nagauanuaINITnalnIneulszIa 1624 Fu. HAIN
Qs ~ & d o ' a
miudsuuaRSenaaey luemisnwisiming duAsMINs gUaLANE oAy 1Az
vuluanmitminzaudemsivsguedtuaiGsnado
éy 1 adaAq g o A 3 a S A s ﬂ Y]
uonuninsuiadsnlFlumsdaden TagldnsissgussuuaiFonsauananilunan
Y o 1 o =Y =1
udrduniseanid lasganuansalumsaduunmesTeduluemisudauazluemismad
@ ¥ o dy
Hundnaie fadl

a = -]
1. Miad1uuames IoBuUUDINITHAIY

¥
msaamumsarauunme’ ledudiulngezdnuinnmsaamumsivdimsniyuos
& o P A & 4 o “
Weonagevvuemsude (Iaen ldsznaudoaslusimisnududinvvuuInlatives
=t { = a y ¥ 1 ~A A a o
ARG eNNATBUNIT AT UDAMDS 199FU) UABEN IsNAuLUANEInTALARANEITINITD
] P Ad = aa ) 2 Ay A A a
#319N5ABUNT G (NSALARANLAZATABZTAN) UoZAIsAIUgIUNIIYtaduaBn (lalasiou
q o o - w 3 = dy 9 '
wesoonlyd uaslaezdhia) uazervee ludusimsinsgueuFonaceuildinanisnansy
3 ¥ ¥ b4 9
amamasuld auiusdestininezminmsaymaniidenen a10e190 1% 1u354H 19
Flip streak method 141% Colony direct method

2. mm%'mmﬂma'ﬂﬂ?ﬁu'luﬂ1msmm

¥ a ) o 91 2] 1 8 a [}
MsaFuumnos leFusivreduna IMhisuue sty yansAnuitednyasiiandss
auquawames legussAnuluemismar mazemsmaddensdiuudegaseinis

< [ A 1 a

UAZATINTFANANITNATOU 15U TAILMUIITAUADNITIITYYOUYAAUAZAITAT
uuames Tedu ualdtanamsasisluomamar §3imsdifinoudiegeen Juinld
Y = =) y -4
Budumannmsnageuuue1suide uazldlunsnyiswazides Tasmsmizideaude

ot a ¥ sl: ; aw o w g y
wuanGensauanan luomisimal udrlnhdsudoumaaey lassvawaasenlasnisilu
uonnsemsnseses 18y crude cell-free preparation of the bacteriocin udnivlees lada
1 ' 9
walumstidamsulantasuduqesnll uazdSuanmanuiiunsadis NaOH iy

o a -~ - [ A

harsazarelanld lnesasuunszanses nionguitnizasuuemisulaiensiona
o 3 A ) = d' 9 Aw dw o 7
msduds n3oildduaslunmismainlfdoausenaaey udinsremalasnisias

& &~ @v o .3' é A ~ o
A1IGANaULIN wiamsummaunmﬂﬂaanmﬂaau'lﬂ Lﬂ?unmﬂmuqﬂmuqu



UNN 3

< as
ainsamazIEmInaaes

3.1 qilnsel

3.1.1 Lﬂ%"mmgum%m (Benchtop Centrifuge, Beckman Coulter Inc., Model Allegra
X-12R)

3.1.2 lulnsiala (Eppendorf AG, Germany)

3.13 1930e3AM0Y (Inolab pH Level, Germany)

3.1.4 water bath (Thermotek)

3.1.5 vortex (VM-300, U.S.A.)

3.1.6 éﬂmé’ﬂ (Memmert, Germany)

3.1.7 Laminar flow (Model-CLF 460 EC, Woerden, Belgium)

3.1.8 AABIYANIIAMI (Olympus CH 30, Japan)

3.2 maniitazensaeaie
3.2.1 Di-Potassium hydrogen phosphate VDIUTHN Merck, Germany
3.2.2 di-Ammonium hydrogen citrate YDIUTHN Merck, Germany
3.2.3 Citric acid diammonium salt Y9915HN Merck, Germany
3.2.4 Potassium dihydrogen phosphate YDIVTHN Merck, Germany
323 Sodium acetate YBIUTHN Merck, Germany
3.2.6 Manganese sulphate ¥89UT8% Merck, Germany
3.2.7 Magnesium sulfate YOUTHA Merck, Germany
3.2.8 Calciumcabornate ¥99UTHN Merck, Germany
3.2.9 Sodiumchloride Y83UTHN Merck, Germany
3.2.10 Glucose YOIUTHN SP Scientific, Thailand
3.2.11 Meat extract YBIUTHN Merck, US.A.
3.2.12 Yeast extract YDIUSHN Merck, U.S.A.
3.2.13 D-glucose VYOILITHN Merck, Germany

3.2.14 Tween-80 YBILIHN Merck, Germany
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3.2.15 Agar UBIUTHN Merck, Germany
3.2.16 Tryptone Y9IUTHN Merck, U.S.A.

3.2.17 Peptone Y09UTHN Merck, Germany

3.3 IngAu
o T .Y d' g o 1 1 b U
feg1edinaes (31N 2) Nanum 10 439612 910 10 uMAd Jaun
- RAABITINADIA TULABIULN 5 WD) DT 1 AI0E19

- Anapeanaaa AL 1aNaA 5 uvaeqas 1 A8

3.4 IEMInaaes
3.4.1 MIneneuaRRNUeFANATISBYINANAS

34.1.1 1A50uAI18619RNABIR0919 10° TuntswSsussAuau@ee 100 silila
796149 25 Naddns Hiuqawmﬁﬁnﬂﬂﬁmm%ﬂ ududmhndmiudons 225 Tadans
athuduntesailyluih

3.4.12 fhnmsiBenediszdu 107,107, 10°, 10, 10°

3413 Jalmszduanudona 10° dlusumzidie MRS medium #3 CaCO0, 0.5 %

3.4.14 1%'1;71'@uﬁaga]éf’nmamgﬂﬁaadwﬁlﬁ'ﬁ'smumwﬁi’muuﬁ'q

3415  thnumzdenmualiiuly Cande  jar figaingd 30 esrnanidud
dhanen 48 v,

3416 asvudenvaiidouanan @ laulaseulialail) (it 3 fjmﬁam%’a‘iﬂ

1 4 v } 4
Pz 131y MRS agar (deep tube) #i# CaCO, 1.0 % twitdsailuiai 20 .

%b

v ¥ 4 N ¥
guuQll 30 e uwaiden  (3UR 4 wdwmtuhininfusehfaifenlinirue
A <t & o P ) = n’: y
9 4 osrnwadea Weaseapumawiuiiadsuames losulusuasuas i

v X ;
342 asna@eniyeuuanGouaninuedaniiunalunlumiadne Bacteriocin  1ae3%
Colony spot-on-lawn (Swetwiwathana §aS Lotong, 1999; Tichaczek uaray, 1992)

= dy o = d' L - A =y =
34.2.1 ﬂ15LﬁﬁUJJL"]!E]L1‘Uﬂ‘ﬂLSUuﬁﬂﬁﬂ‘ﬂﬂﬁlﬁBﬂmﬂﬂﬂﬁﬂ‘].lﬂ'liﬁ%"l\iu‘ljﬂlﬂﬂii‘t’)“ﬂu

3.4.2.1.1 imaoadintauaiseuasanifa@en1dm MRS broth MasAae 5
findaas (U 5)  wdnhluufiqungid 30 ssnwaos  fluna 24 v, sxdunauiu

Fow3ey (319 6)
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7 b4
34212 W loop WuiFenanfine nd10o19d1edu kNS spot  asuu
. A ' ' ' o ' 5 o
BSM medium (Bacteriocin Screening Medium) ¥411ia13 10 ¥09 ¥osaz 1 Are610¥0 Taswi
b 4 ¥ v
wasaas 8 Biwmde udnhwnamindeldiuy1iln Candle  jar  Hgmygl 30 M
=
aided 1iunan 24 s,
b4 » 14 ]
34213 Wsnuwis¥eninuanignisesgysudeninig spot 19113
GUn 7

Y
~ = o o
3422 M1SASUNFIUAIANDI

34221 W36UNABADIMITMAY TSBYE Yo0t80 Enterococcus faecalis
JCM 5803", Escherichia coli M 109, Staphylococcus aureus subsp aureus ATCC 12600",
Salmonella anatum WHO-BKK , Bacillus circulans JCM 2504 T, B. coagulans JCM 2257 ! s
B. subtilis JCM 1465 T, Kokuria varians LTH 1545, Listeria innocua ATCC 33090 T, L. innocua
LTH 3096, S. carnosus LTH 2102 4% 8I1M1311A3 MRS broth 0138 Lactobacillus sakei
subsp. sakei JCM 1157 ' Lactobacillus plantarum ATCC 8014, Pediococcus pentosaceus
JCM 5885, L. lactis subsp. lactis ATCC 19435 ', Lactococcus lactis subsp. cremoris TUA 1344L
L. plantarum ATCC 14917", P. pentosaceus JCM 5890" 9nvioqlfjiian1s udnimasaiio
Fanualluud 30 eerneaides o 18-24 ¥, (ATCC, American Type Culture
Collection, Rockville, Md; JCM, Japanese Culture of Microorganisms,Wako,Japan; JM,
commercial strain from Toyobo, Osaka, Japan; 1L.TH, Lebensmitteltechnologie Hohenheim
University, Suttgart, Germany; TUA, Tokyu University of Agriculture, Tokyo, Japan; WHO-
BKXK, World Health Organization, Salmonella-Shigella Center, Bangkok, Thailand.)
34222 mnaauqmssﬁmmmsgfﬁuﬁmmas"ﬁaﬁmm?mu?a"ln' Taugein
AYIYY

g = a 9 = )
34.23 fﬂi‘Vlﬂ’CTE)'U‘YI1Lﬂfﬂ!tﬂﬂﬂkiﬂllﬁﬂﬂﬂﬂﬂ5NL!‘lJﬂWIE]SIﬂ“]m

34231 N0OWOMII MRS soft agar Uaz TSAYE soft agar (A6
Junasumad uazi Wdy13l water bath gaingii 50 esrwaiFoa

34232 1hidesuammermuasluemsdoudefision 1 Taelide 2 %
@ido 10 ul)  weylienAuAIe mixer

34233 mmmsﬁﬁsé’?&ﬁuﬁmmafwﬁuaé vaoAne 5 IaddnT asuu

¥ v [ F 4
NUIIZEEN spot vowUANSuUaRANTYRY T uNsEeIvIINIZED (seeding)
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34234 senfudupuudeiiatailuufi so  esmwaiua Tavide
Listeria innocua Wi by luaam microaerophiltlic
34235 gaaianuamesTedu diisovlalaiuvaiteunndnfinsaiy el
Taula (clear zone) Q ‘1]‘71' 8)
3.4.3 NATOUNIIHONUNTH
3431  1nAY (smean) Boidadnn1? Tas loop ﬁut‘imzmmmwamimauuﬁ"laﬁ
11 loop 1WSounauiiosinde sols loop BunadRunziseanndisudnios udniun
naufunsasinnalad indsliudednaduaue Yasslutuowdie fix a'lag  Tao
aualasriunlan IesnsnEs 23 ads
3432 MOAR crytal violet WHINTBY smear W1 1177 LdEadevh
34.3.3 oA gram iodine UUTOY smear U1 1 U Froondaoin
3434 A&Taunun decolorizing agent UUIBY smear WY 20-30 TN Funagd
Fhdunafounsa wddediiviud
3435 Souwudan safranine WM 1117 dnoandaenh udrsudIenszaimaia
3.43.6 Wi'lagiukauds voadan immersion oil 1 von 1hlldesgdrendosganssmi
Maueny 100X nunfiGounsuinezAnmingy nuaiBounsuanzanduns
3.4.4 MINATOUITAVANMYNVUYOITTUUANDS 10T
34.4.1 muauieuunidouanan
34411 ViseuanAnuedanunfiGeruluoimisiasade MRS broth 5ml i
giin gangil 30 ssmwades iiunar 18-20 v,
3.4.4.12 vhifoRiniaudnn centrifuge 114 DIMITAFE 5,500 pm /10 177
34413 vhawlafi&uni3u pa W8 65
3.44.1.4 WN35998Y sterile membrane filter
3.4.4.1.5 fudnlaismnidenslumasanaassirumssinaeuds
3.442 Mugiouiosuainmed
34421 @oudosummanilaly soft agar 10 pl mixer 1¥1dhdu
34422 madlu TSAYE agar FinsouBlusmumzdo
34423 thdmlafinsowdrlude 7.3.1.5 11 spot aslununzSelu 40 34322
TulSuns 10 u

F 4 ¥ v
3.4.42.4 hhiyawanmvessodumnmes ssuanamsdudauilulaula g 9)



& P ¥ o [y - A = 'Y ' ) - o -
wnansiiduenarsianubidmsunslvnuienisnyiniiu lweygnlmilulsdssloguaunisan

lunsdlla vsdu dnnamuiilusaudaiien wagnotonediisiveaenalsynasaninistiluly



& P ¥ o [y - A = 'Y ' ) - o -
wnansiiduenarsianubidmsunslvnuienisnyiniiu lweygnlmilulsdssloguaunisan

lunsdlla vsdu dnnamuiilusaudaiien wagnotonediisiveaenalsynasaninistiluly



& P ¥ o [y - A = 'Y ' ) - o -
wnansiiduenarsianubidmsunslvnuienisnyiniiu lweygnlmilulsdssloguaunisan

lunsdlla vsdu dnnamuiilusaudaiien wagnotonediisiveaenalsynasaninistiluly
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UNN 4

é
HNalaz I 1sANaAN I NN

o
& = A (Y]
4.1 MuENTaULANIIBUANANDINANABY
4’ < L.} 4{ = =4 = @ L Qs 4 [ 1 Y 1)
e ldvhmsusnuazfnden@euuniisouaninindee13inase 10 uvias 1aun deea
ANABIINANIATHIVAIINNIN 5 UMEeqas 1 AIDE19 LAZAIDE19ANABIRINARIA TR
¥ ¥ 1 4
UNNAA 5UMAAT 1 AI9619 SIUNIHYA 10 29819 nuh IdiFenuaiiSonanannavua

v o & o P
60 tawug Feannsousnuss lddeasied 1

MINA1  LFAINTAADNLUANSBLAAANTINUH AN

¥ lﬂ’ o Y] 6’4’
uHan SnnumeRuginyg

¥ oA

1. ONAMARAEIUEIN SR 1 5
¥ oA

D NNAAATILIN SN2 7

| -

3. PINAMAVALIUUIN 31U 3 4

4. VINADARAUUIN FUN4 4

5. NNAMARAIUUTN S1UN 5 5
Q Y d'

6. NNADIAVATIINGR 3 1UA 1 6
o Y As'

 NAAMANALNNSA  T1uT 2 3

3. INADIAALNNER 3 1UN 3 8

0. NNAATALALNNAR 51U 4 7
Y] 9 d'

[10. MpaaAenaNga S s 11

3334 60
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32  msfhmasnmsnuafiSonananedanimniiniunsa$iy Bacteriocin

1ae s Colony spot-on-lawn

]
|

A o ﬂy e e - e A g/ w o ] Y 1&” -4
!Nﬂu'll“]ﬂ’)!li)ﬂ?’l!iﬂ!!aﬂﬁﬂﬂﬂﬂlﬂ@ﬂ"lﬂ 60 MWAUF VININTNATDUNULTDULANLIITY

a a d o o o) a Aa 9/ a ) ey v d
Sudtaeas 18 dwWug TuvaiiGouananhiualdulumskdauuameslodu 38 monug

Fd ¥
= o o A a o g [ T ) o = o
TaginnuannalunstudasenuniiSeduninmeudaz menuy livhdu uaslivuaiad
o : o o (Y 3 a a 3 o o
vovon lavosmsdusiniald himiiy waesiuuafiGonananna 38 mwWug Iy
k4

~ a Y ° ar =Y a @& o

awsolumsade uuames Tedu lalimhidu FahimsfAmdenFeunafiGouananaionug

o 9/ a A o o 3 4” A a Yot A o THY 1
'ﬂ?ﬂll'lii]iﬁ'Nll‘Uﬂl?’lﬂiiﬂ“ﬁuﬂ?ﬁu‘liﬂﬂﬂﬂﬂ!‘l’@ﬂuﬂlﬂlﬁ@ﬂﬂﬂﬂf{ﬂiﬂ 10 TWAUY 'lﬂllﬂﬁ‘lﬂ

@ o

¥ ) 4 »
WU 2,7,8,10,16,18,31,39,48 118 57 HAUDIMIIUEWAAIAINITIN 2

q

¥ [ 1 4
nuafiseuananiie 10 mewug Juszdniamlumsadrauames TeFufiansedud

Ay Ad A a Y ¥ 1w @ Lo :: A4 a a Y ¥
l‘]fﬂll'l]ﬂ“/lliUﬂuﬂlﬂlﬂﬂivlﬂvllll‘n']ﬂu TﬂU]J'Nﬁ']UW‘HQUUUQ!lUﬂVILiﬂﬂuﬂlﬂlﬂﬂﬁvlﬂ'ﬁﬁ'lﬂ

¥
Qs

o o v @ dw =t [ s g VoY oa
moRug uavnmeRuiiuiclddes uaslivunaiaivesveulavesmsusslumiidu

¥
nadenuuniissuananifidss@niamiumsadhawames Tegulumsduiiniseiguos
A a A /vlyq:i o o A v da & Y o’:hllyw -
HUANGEBUAINIADS 1ARNTANT 3 MENWE ADAILNUEN 2,10,31 FameRugh laaa@enin
Qs 3 A4 A a o ) dy o da s
annsaduduunGoduaimaes unsnuIn1da uenentlaeRugn 10 uaz 31 H3muse
o 3 = . A ﬂ A A ] d' ° T Y ﬂ ~ Y
futan1snigued L innocua  FuilunusiiGenguiirildinalinemisitiunvaie

(M5199 3)



P LY 3 .3' A a a d o o o & g v g
MINN 2 UFAAINTOVYUFOLUUANLTYDUALRIADIVDILUNTHIYLANANTIYAUTA NN 10 18N UTY

Hodudinnesimagou mevufuuniiGuandnfidadenldnininaes
2 7 8 10 16 18 31
Bacillus circylans JCM 2504 T + - - - - - -
B. coagulans JICM 2257" + - + - - . .
B. subtilis JCM 1465" - - - - ; . -
Enterococcus faecalis JCM 5803 - - - - - - -
Escherichia coli IM 109 - - - - - - -
Kokuria varians LTH 1545 - - ++ ++ - - -
Lactobacillus plantarum ATCC 8014 - + - + - - -
L. plantarum ATCC 14917" + + + ++ . - +
L. sakei subsp. sakei JCM 11577 - - - + - — .
Lactococcus lactis subsp. cremoris TUA 1344L - - - - + - ++
L. lactis subsp. lactis ATCC 19435 +++ ++ ++ ++ ++ ++ ++
Listeria innocua ATCC 33090" - - - ++ - - +
L. innocua LTH 3096 - - + - - - -
Pediococcus pentosaceus JCM 5885 - ++ - - - - +
P. pentosaceus JCM 5890 T ++ - - - - + -
Salmonella gnatum WHO-BKK + - - - - - -
Staphylococcus aureus subsp aureus ATCC 12600" + - ++ - - - -
§. carnosus 1L.TH 2102 - - - 4+ - - .

vanemg : + = Suunadadi Taule 1 mm; ++ = Tvinedadilaula 2 mm ; +++ = Tvwedel Toula 3 mm; - = lddalyula




¥ ¥ ¥ v
715199 3 naasmsiuiadounaiSsdudinmedvosuunnSouandinte 3 aewy
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fhdaiden

A a o . __dd.. . ...
lyooualAABINNAdDY

J Y R Y ¥ - T - A WY
ﬁ]ﬂ?ﬁ!ﬁ!ﬂjﬂm‘imlﬁﬂﬂﬂ‘ﬂﬂﬂmﬂfﬂﬂﬂ1ﬂ

¥
a._ A

Anaeq
weugh 2 | meadi 10 e

Bacillus circulans JCM 25047 + - -
B. coagulans JCM 2257 " + - -
B. subtilis JCM 14657 - - -
Enterococcus faecalis JCM 5803 - - -
Escherichia coli IM 109 - - -
Kokuria varians LTH 1545 - ++ -
Lactobacillus plantarum ATCC 8014 - + ++

. plantarum ATCC 14917" + + -
L. sakei subsp. sakei JCM 1157 T - + +
Lactococcus lactis subsp. cremoris TUA 1344L - - ++
L. lactis subsp. lactis ATCC 19435 ! ++ +H +
Listeria innocua ATCC 33090" - ++ -
L. innocua L' TH 3096 - - +
Pediococcus pentosaceus JCM 5885 - - -
P. pentosaceus JCM 5890 " ++ - .
ISalmonella anatum WHO-BKK + - -
Staphylococcus aureus subsp aureus ATCC 12600 + - -
S. carnosus LTH 2102 - 4+ -

mnenng : + = Dywiasan Tula 1 mm
++ = Nvwasad lenla 2 mm
~ V- |
+++ = Hnasay Iy la 3 mm

- = liifaToula
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B. subtilis JCM 1465 0 0 0
Enterococcus faecalis JCM 5803 " 0 0 0
Escherichia coli ITM 109 Y 0 0
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Lactobacillus plantarum ATCC 8014 0 0 0
L. plantarum ATCC 14917" 0 0 0
1. sakei subsp. sakei JCM 11577 0 0 0
Lactococcus lactis subsp. cremoris TUA 1344L 0 0 0
L. lactis subsp. lactis ATCC 19435" 0 0 0
Listeria innocua ATCC 33090" 0 0 0
L. innocua LTH 3096 0 0 0
Pediococcus pentosaceus JCM 5885 0 0 0
P. pentosaceus JCM 58907 0 0 0
Salmonella anatum WHO-BKK 0 0 0
taphylococcus aureus subsp aureus ATCC 12600 " 0 0 0
S. carnosus 1.TH 2102 0 0 0
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1. gAIM3AIeH MRS medium (de Man, Rogosa, and Sharp medium)

'MRS broth 52 n3u
Agar 15 n5u
CaCO3 5 n5u
shndu 1 ans

2. gAINAAIU MRS deep tubes

MRS broth 52 N5
Agar 12 N5y
CaCO3 10 N5
dhndu 1 ans

3. qmmsm’%sm BSM medium (Bacteriocin Screening Medinm)

Glucose 2 n5Y
Meat extract 2 n3u
Yeast extract 4 5y
Tryptone 10 nsu
Tween-80 1 yaaans
Agar 15 RFEY
diammonium citrate 2 5y
MgSO,7H,0 02 N5y
MnSO,4H,0 0.05 N3y
K,HPO,3H,0 87 3w
PO, 8 n3u



4. gAINIA3Y MRS broth
D-Glucose

Meat extract

Yeast extract
Tryptone

Tween-80
diammonium citrate
MgSO,7H,0
MnSO,4H,0
K,HPO,3H,0
KH,PO,

A
UINaU

20

0.2
0.05

ganans
5N
nTU

n5u

5. qmmswﬁ'ﬂu TSBYE (Trypticase Soy Broth + 0.6% Yeast extract)

TSB
Yeast extract

o &
Hmnau

30

6

1

6. gAINISIA3LN MRS Soft agar

MRS broth

52
7
1

7. qmmsm’%&u TSAYE Soft agar (Trypticase Soy agar + 0.6% Yeast extract)

TSB

Yeast extract

30
6
7

N5U
N5y
N5

ans

31
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