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psfugansiyveuaNiGesiaa1 q wudu 186 nsadediin (formic acid) n3m vy
Basy (free fatty acid),!!ﬂniijlﬁﬂ (ammonia) , (ONIUBA (cl.hanol),Wﬂiﬁﬂ‘ﬂumﬂ{ﬂﬂf’l‘l%ﬁ’
(hydrogen peroxide} , laazdfa (diacetyl) , B2 FTad Y (accioin), B=FNaA Taa
(acetaldehyde) . tuuTaea (benzoate) , 0u letintinnvir lfvaduuaiiGonan (baceriolytic
¥ v T
enzyme) HATHURINGS 1oFU (bacteriocin) TIUNIasHubdends iamsadaswunldsn
nawrla (De Vuyst and Vandamme , 1994 ; Abee , 1995 ; Franz et al., 1998 ; McMullen
» )
and Stiles, 1996 ; Schillinger et al., 1996 . Eckner, 1992) usno1ndn1sh iuuafiGensauan
AnSayeysmiunuaiiSoriiaou q saflunaiuguuuaiGovaniulaemdendie sz
4 v
IfinansuvsvuiulunmislFmsemisuaznis IHund mivaseTy (Adams, 1999)
- :’( = e 3 v x& I =] o~ d’.a o
TagasduiansniyveuiuafiSsaduaree FeadTadipaiitoniauaadnilinsfinuiy
utn ldun
L ey d a ad o Aaa a T P o ;’f
2.2.1 nsABuN3E niaduwIdyiiantimudiny 1a0f - asauanfndullnaisduds
M5 yuasauns svianiiad unnuaiisoasauasdn Taodlurafinaiulunszuiu
[] o & 1 -~ e LU
astesdaisats 1 lamsadaiimaalion Tnga pymvate) hiiunsauandn lasiou la
. 4 da 44 a P 4 . AW 5
lactic dehydrogenase FansAdavudislin s o oruinvues i lrmantwilvnia-ue
¥ 3 ¥
Tuunaniuarad dapa 1RINANTIUTINITI8TPUIBINIY ARG BUASULIALAZUAS HAY
Tagwuiasauanana o sad et lilmslusadydunsdla nasifoneaninniely
oLed ' o a -~ o 9
wadhianudlunsa-magdaitniouenisad nsauoadnezitanisuania1fifiy
4 ~ v 3 v, 0
TaTasouloeeu Fivz ltfiinadenszurumsnmnyeads (métabolism) @14 90 Mg Iuwad

{(De Vuyst and Vandamme ', 1994 )

a a ¢ o

2.2.2 lalaswiunasoenled nuaiisonsanandnuzaaalslasnumesoen ladils
= aAa = s o o :;’ v t
wiy luannezhiieangiou Taslalasmumasoan leavzinadmlusgninnszuaumsmniom
ad & 1 o o s = e o - A W 7 o v
Bilanasou enuirlalassumeseenlad it oy lviufieglwdefuwadi 1w i
¥
annsentuAauMsAiueenvesats 14 weasintdsiinalunisviiaeTassaivesnsa
s A A oA e o a o s

findonuazlusduiiegnieluwwad lasdanuaniilalasmumesasnlesdusnsingg

+ v
ansoaegauns 8 1dlasas mifannse luswddvasiu 9 wazfadlums fudag-

- =td - --3 X
aunsoviialvudun149nd10 (De Vuyst and Vandamme , 1994 )
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2.2.3 mduevlneenlad Mamiven'iaeenlyatlunandanifinsinnszuiunis
o F . o a & o o e a

HINHIA1ANUY heterofermentation  1ASUUANIGE ONSANDAAN FaN A1 UOU Taean luaning
J 1 ) = & []
yuezMununmeeendnuluaniizniadousey q dIMiRaan1dy anaerobe T4laliming

a = - du’:-ﬂ' 9 Y ¥ Ay ay
audmsumsesyvesgaunidhidesnis IeendiouTasmmizlunquvenutes: wensinil
o o fa o 5 ¢ < o =4
ﬂ'l‘]fﬂ']?'l]ﬁu”lﬂﬂElﬂvl‘lfﬁﬂﬂﬂﬂ'ﬂﬂ1ﬂ'3'lillfl‘]uﬂiﬂ-!‘l_lﬂﬂ"llql'HHiﬂﬁ HAZIBU ¢ 1HanaR/RaAdINAD

ildideduaradgniiare (De Vuyst and Vandamme , 1994 )

2.2.4 laezdva e 2, 3-butanedione IHUAAATAINATLUIUNISUNUD BFY VB
-t a o .t - P 4 i o
Twgna TasnpadiGensanananluanigiivas hitieandion Fenudnilonuafifonsa
= = Adq (- - é dy
noaAmeI g luansilidinsaegdrvezadaingneeesnuiudiowun Famafiergn
nldgude hlifhi o Fnaunzerdladu dalaoz Fnaamsadvien1sndyvesnduns i
o 3 a ° 9 o [ | é as z 1 ::iv =T = A
mhiifaTsauazdIiemnsfiansniude Yesalunms sutsvesmsnauiissiinotuainise
o " aa & 4 a ¥ daa
uATURY DUALATSRNARIMLANG ST LN 1529900 laerEase ldav s 1¥e 5o
s A St [ . . . .
ureauuafis ounsyat Tasllununerssiulun1ss 1WA A1 arginine-binding protein (De

Vuyst and Vandamme , 1994 )

s o ar T - -3 L =Y
22,5 axdniaq las IAtMIsAINAIEMAYH IUTE HINAT UIUATTLIMUERTY Veq
o o o a Ay A o
A15 11 '161A5 AUL U heterofermentation veInuAnGonsanananluaniiznliteu ol
alcohol dehydrogenase M11MAANT 75191084 acetaldebyde 0aNUINIOUBAIEAA o IUND
¥
vo4 acetaldchyde #oyaunIdsiiaaie ud hilnonumsfngnmin Wwsai@iang e
¥ W
31437 acetaldehyde AR MVDTUT=NF1S10-100_An4 Tud a1 arwisodudnzieTa

voasgAunIdni 1R malsalue mis (60 E coil, Staphplococius aureus Mo Salmonella

Typhimurium i (D¢ Vuyst ‘and “Vandamme ;-1994)

2.3. uunInaslodu
2.3.1 Y5 Ba haduinsaznNuvingvanuamesladu

A -2 1 a Ea) - v Py
lussezduduvean ndnyunodvuuames leSunudt £ cod V aunsonanats
v - (% q‘: - ~ o ' A 1 =)
lunauls@ueenindudaninigued £ col 18 nazGana1sdana1iin colicine daunil
A e A & o =) d .
msAunumsAianymzadie cohcin FsadrlasnunfGounsuuinidinsFenmsngu
Tsauniiguaniasina1iin tuamesTesu (bacteriocin) Tagluszozusannimummes

- o - S & A = s
leguiuTmanavesTsdu seadunawaiSounsunauoznnsuavinguaud@luns
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o < ar v < . Y 1
WaromwiznuafiSoawiuiais q Tuall3d (species) 1RuAMWMINIY (Jacob et al .,
1953 ) ABIN Tage er al. (1976) 1R IHMmdaauvesnuames Teguuffumsyseney
it o 4 a Lo o o P a a I
Tsauddidnumedsil (1) ImseenguidudannzuuafiSelusiaieiiunielndifiseiu
aa A as - &g Ad dw o o a
uuanGenaduuames ledusenin (2) misengnivmiliuushitofidesnistudananis
o v A © as ar o
@18 ( bactericidal mode of action) (3) HAWHHIN§ iz lumsdadudvadil e
o A 1 P & v a
(4) Funarvaunsed Rz MId U s uTIadBIUames Tedunaadueguunaala
(plasmid ) (5) adhaiezgnawyuziinlasldesnunmesTedussnuenand
panufinamsany uRnfuruames Tefuriiania o Rlduai ligeandeaiumiiidanin
> »
194U 19U leucocin A — UAL 187 #a¥ leucocin S @ 1utsaduds mwiznismudiuay
¥
youunnisonaneu1d1M117u (Hastings and Stiles, 1991 “Lewus_and Montville. , 1992 )
s - é © u’d‘ ¢y ar o
Tu&s (nisin ) F90519990 L€, lactis-QMITONTNG /S duréus UaSIHORN WLMIAFad v09
ot ;v A . -
uuafGounsuan'ld ( Andersson . 1986 ) UBNIINHFINNBAIINTT A4 HUAINGS
TegdunisluwaduswusnsvmiouniunisadeldsaunafudaninlsTuTay
é :1’ ” s ar . =1
#¥91l52 NOUAIWTUADUNITAB MY ( transcription ) DLAINURIHT ( translation) 910U
A - -, d -y _, =y 1
ARIuauMIAS1uUAINES 108U 1agIuNAURUN 1A 3N UAMBT 9T UL 19y HRag LY
TasTu oy $u hidu, lactocin ; helveticin 1 , lactacin B 118 _F #isaguunainiia 15
diplococcin , lacticin 481 , lactococeins |, pediocins | sakacin A #10% lactacin B (D¢ Vuyst
and Vandamme, 1994 ; Joerger and Klaenhammer, 1986 ; Stiles and Hastings , 1991 ; Lyon
. (R as a4 o 3 ] ]
and Glatz , 1993) AOTUA HeILuo suames Tesusutundenldfued1aunsnare

o A A& A | Lo a et el ' a
11!5]%5}1]1”]&) ’dTi']JS:ﬂ'EJ'UTﬂiﬂ'Ll‘h’ﬂlli]“ﬂ'ﬁmmﬁﬂ1ilil'iillu‘llﬂ\3u1Jﬂ1’I!5ﬂ1’mﬂiﬂu%ﬁ'ﬁ)’d’l‘iﬂd

v [ = ' d A
ﬂmmn:"lmﬁuwnnawaﬁmaﬁ { Konisky , 1982 ; D¢ Vuyst-and- Vandamme , 1994 )

Tumsfine 3 semisammsiutamsniyvessdunidlamiddetveiianuduoy
- [l ] ' a o) ad £ v
w3 hinilesznisnunamei Tedumazmsal)iuz &y Cleveland ttazaniz (2001) 1dasy

AIANANITH UM TeFunarmsljaiuz 17 Awaasluasud |
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maen 1 manfsufeuanaumnsnassriauuamesledunasmsyoue

anyuzuaAUTUIR

HLAMBI 1oFu

a1l

RERTRNCTALARLY

o ﬂ'
NFLUIUMITANATIEH

a1uaNIsatunisouds

a o A
puans ot mueiiinau
nanai

w - ar
nmsadwszuygiiduiuay

o =
1B9YBIFOANHOR
] o

aa'lnlunisasduveugad
ithyine
dnuuzvasljisoruusad
i e
arnndlums fivnsona 419

LN

NN

waaenls TuTaw

zZ0

TastSuanmesnilsznou
A 9l o
youboRuwan

wilvitiagi@eiuwnd

#i9'lxs 1

NNSUNNE
Haa lasAIUATZUIUNITN
S secondary metabolite

un

il
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o
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#1117 : Cleveland Hagfiny (2001)

& =y ¥ o A A A d
VINAISANY WHILENIMU I U ames IeFuieiwmnuanisouasuayesl Tumana

{ Y, a = ‘A o1
yualvnjuaziigns luasduamunfiselddeeriandmadiwanua it suauunin

Uack e al., 1995) TasuuamesTesunadininupaiiseunsuapldinisdnyiduludiu

»
#1939 1dun Tassadrevedllsdu Renssulunmsdnssnsnsyyesuadtis ot

nszuun s FaReYmelugadnsia nalnnisd s ouazdninusuemisviiaiy

o == I o o a U L] .. é = .
waadhwaes wdsssuugifuiuvessadiilmine @2e0195u colicins FandnTay E cofi

o
=t @ w v . a = . & =
nagiinalunisiudauafiFelungy Enterobacteriaceae $1ADU 9 #38 microcins FIWAA

»
Tasuundisolungu Enterobacteriaceae taziinn lumsusmunfisonnsuausiagi 9 (De

Vuyst and Vandamme , 1994) @unusme3 loguiinda laonuafisounsuuannuiiiinn

aniaminaulunnikaannuusnGounsuaufe AuautalumsiineuuniE siuaneg

| 4
@ -~ a o - * e M
nu‘lﬁnmwummmwamﬂmnwﬂz31n1‘;‘ﬁm‘nmﬁ'amm:'luﬁ'mmsm!muam‘mzm:m

vuaat musdsnsidihae vensniinisaivquassaanieluaadgaaiugu 1




vinwaraianaz Tns TuToy (Tagg er al, 1976) TavlunguuesnuafiFounsuuinwui
oA ] 9 A ad s o a’z o~
uyafiSensatandndunumddy Tunsadumrsidiguanialunsfudininiyves
o A T * = -~ ) A " ar '
nuARBengIa1e 9 Tdvatriia Tromwizuuameiledu Fmuhmsdanaruiumg
Y L= o o - ~ o 3 =, =S P
mil Inanse Tsauvmadnaz lunuame3Tedu vesiia wu Tudu erewunsessliiud

YiisponuluTdsAuin@sialy @y dehydroalanine , dehydrobutyrine  Tag 11usme3 lodu

o

nangyitaezilsmannazviavesnsaozi lunioluTuanasndadiinsaadaves linana

b

HANA N uanmﬂﬁwé‘fammmgnﬁm1&”19’1'&'3&1811"!%17&9&]1}5314 (proteolytic enzymes)
uan@A19AuA 38 (Kiemkauf and von Dohren , 1987) 1Ay Montville 1Rz Kaiser (1993) 14
FIUTINFHAYOURRITOUATULIAUAZ AT NALTHAR I famnsaadrauamesToduls
"lé’ e Acetobacter , Actinobacillus , Bacillus , Brevibacterium-, Clostridium , Enterococcus ,
Erwinia , Haemophilus , Haloferax ,- Lactobacillus | /Lactococus , Listeria , Leuconostoc ,
Pseudomonas , Pediococcus , Salmonella | Propiombacterium-,—Serratia , Staphylococcus ,

Shigella , Streptococcus WaY Yersimia

2.3.2 Mmadaudalszianveanuame3lodu
Klaenhammer (1993) 1&iisissinnyenuamssTozu Ingfiosaivinuiiaueinia
- .2.' o 3 <2 VY
£hiTu wiaTwana Tnseadenugiueaziuszdan g nolu Tuwage saudeguauiadiu
P ] ara ° 9 @ v a A e
au 9 1wy aueuialunsnuawdeow dildeunsadauusuuamod Teguiiaingen
nusfisonsauaaanldiiii 4 gy fe
’ o) _ . = ) * 1o =]
1. nau Lantibiotic (Huuamasiedunguiiapuar sl uaromil mdsuadin
Usznay Tddwdnounsasrilussning, 19-38-Tumoa: TaoviThlihihmialwagmlesnd
| o S e = '
5,000 A1a@dY ¥9nszaaunsadmoml inamslugaddesriunszuaunisnisonn post-
translation modification Tagvziimsidagunlasniasziilunisdiineufissdisenniousn
wraa s I lumiomy Inddnsaesi lunnand s innsaocaTunny laenaly 1wy
, . : e 4 .
didchydroalanine 4aE didehydrobutyrine HUNAVINNTSHIUNTE dehydration YD serine MO
threonine AdIRY wennniimolumoml mdndazaedad Tnssaednsusiawmu
g0 ) MNAINATA31S thioether bridge 3¥MI14 lanthionine WioNTADLN lUFAMIUNY
. * [ »
nyaeziiTu didehydrobutyrine N1¥0156n31 B-methyl lanthionine ¥auUAMDT loFUNQUil
Wusuame’ Tedurlaniguauidalunmsmudenrudeu Tas Twomey Hnzamz (2002)
1853u5mdredvsveanyames Tedulungy lantbiotic 13 154 msin A fiadre91n

Lactococcus lactis ATCC 11454 | nisin Z N0§1990 Lactococcus lachs N8 , lactoein § f



2519910 Lactobacillus sake L45 , plantaricin W N 519910 Lactobacillus plantarum

LMG 2379, cytolysin #5199 Enterococcus faecalis FA22

. e . Aa 24 - = Vo

2. NG non lantibiotic NHvA@aLaznuamTeu WunvamesTedunguiil
vuavedTumnadn TaonoluTuanassdszney TddrensaesiTuduauszning 20-60
Tuana Wunuames Tedurdiafinuarmieuldduazaunsaduiamueiyvewuniis ol
e l&degwila (narrow spectrum) tiBlsumevivuummas ledulungu lantbioto
TagazmwisndudinisnigvamuanSaunsyuinfilmuveunua G+C #1 15y

a = &

HUARISoNTAUAAAR Listeria #a% Clostridium ‘]ﬁ’ﬂ {(Hechard and Sahl, 2002) 49¢111910

»
wtinuame’ leFunguiieanIfiiu 2 aqudes 1Aun

1 ) - { o 'y A 3

n. DPBAIAMES IFUNTINITNNNNY Lisierna-sp. 108 ¥3MU1ATIYN

1 4 I

38310 pediocin-like. bacteriocins / TapnudIydums s nuunmes Togunqui

F . ' & A\
vegnadduinludneaziiduanm) Inad i (precursor peptide) N higunsa
¥ v
atwadih e 18 uandssintiuezgnaldoudiasTaeaisdamamyInalu
dumgiinsaezdiTulnadu 2 Tuanadeny WWEuasmd Indnatysoluas il
¥ oy
YszAninmlunsimissradidlnnig uensniifawdn' N Jumeoml lndues
b 4 ]
uuamas esundarsialunquilssiididuvedns pesiiTunifudnvaiz drmaz
MioUfiY (conserved N-tcrminal sequence) 1éun Try-Gly-Asn-Gly-Val Hagdng
o 1 a/ 4 v o -y L= Pt
a$raiuse ladnind sy ninsaezdTugamdy 2 Tunnanegaounimalangdu
bl s P . =0 e ] @ v
N vemgmd malunuamesTedunansyiiatianuvilaunuiisznite 40-70
¢ o A o v o = 4 dy v

ne5IBUA (Nes\and Holo , 2000)-44d 188 WysauvamesTasulunguil 19y
pediocin AcH 319910 Pediococcus acidilacnci-H ) sakacin’ A Aafiaen
Lactobacillus sake Lb 706+, mundticin NANNN Enterococtus mundm ATO6 U

piscicocin Vla nad 100 Carnobacterium piscicola V1 (Ennahar er al., 2000)

v, nduuuame? Teduiilszneudwmomling 2 mwfinandsiu (owo-
peptide bacteriocin) Feromil mdssuaasionssulunsduduuniGodmue
Foduladuniiodeareudu mi“luﬂﬁt”mgawaﬁnﬂmmm:ﬁﬂi:ﬁw%nmqq
qrdeae iomsas wAuvesmemy ndnsaeudy Wy brochocin A nas B
‘ﬁﬁ?’lﬂiﬂﬂ Brochothim: campestnis ATCC 43754 | enterocin 1071A uaz B “Yﬂ'lﬂ‘g’"l‘i

10 Lnterococcus faecals BFE 1071, lactococeins GO 1o B fa 19910
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Lactococeus lactis LMG 2081 . plantaricin E nag F RNa§19910 Lactobacillus

plantarum C-11 (Garneau e¢ al., 2002}

3. NGy non lantibiotic AvwAlvguaz himuaiwdeu dunuamesTedulungu
fifivuaveTuanalugindr 15,000 madu uazfunuame’ TeFusiiafiiigmmuiia luny
@RS 19U helvetcins J ,acidophilucin A, lactacins A | lactacmns B (Klaenhammer ,

1993)

v :; s = 9 e a' 1 v ar L=
. ngqudsrudauiluaisilszneuFideuvinalnyduasdu 9 wu luiiunie

a5 1 lalasa

o < = ol =y PN
233 nalnlupsihsimaassunnSaihenewdunmeSleau
ariasgadd vugveunines Tadu mannatsnuuamed leduusas Tuana
@ o ¥ o A v oAy & & A e 4 ot
wsamfui Ifidaiiugnieseadag feumad g deeridnuuzadiodu 1R
Usznoufudumisd i 198 157 (barrelstave) Aauaastuimusnoanmi 1 lasgas
aanzyh IMifemsidoanaavedloven qodenisesii Iutazmstsensuetiunidlungu
A A o s ar
Wemwaduiludmilseneudinalunnafrandanuva usad (Klaenhammer , 1993 ; Abee |,
N o &
1995 ; Jack ef ak, 1995 Ennahar et al ., 2000) ¥eguasunazna tnlunsviaroadii
1] -3 = E=% £=1 L] \ = 1 = A
wuwaznane i e ave uAMes Tedu 1¥U colicing. NaF199N £ coli Fuilu
suaiiGounsyny vdulis@auvinaluglszne 4070 Alaarady uazduiinsunuais
a¥1e colicing eseguir Warlia Tae E col vaiag colicins tdatlortgesgangaiouen
10 11529015195 5202 exponential (Montville and Kaiser, 1993) 4fipAng 1 Tasaadwuvy
<Ly .. ’ = @ s T A’ T
3 fidued colicins Wu I Tassadausdlds@unoluTuanazSasoeduiiu 3 nqu Fudaz
v F= =N 9 .:i ¥ ar A : o A
aguezilivns sunazmihnawnusealilundazdias usetbasimenunii o nine
P © v :a Ps)
(Brunden e al., 1984) Fana'lnnisvirarosadidlmuoezntailu 3 Yuseuds (1) vSrn
- . o o @ & q [ =
a5ananTuanave colicms sziimi M lumsduiudmmuanduzuuinzadyues
puaiiFatimue ) vinuilawd i N (N-erminal) sxvimsihfmasuiioTuianaves
colicins Hrndavuvaaadtvung 3) vinwlaied i C (C-terminal) sesimiiluns
3 . 2 4
vmuwadiil e (Montville and Kaiser, 1993 ; Postle and Skare, 1988) aaumgfiviihy
J .. - A w ¢ A o ° 8/ =
wadi mineves colicins MmeiannEeradinantSwazyiniidanmsgandons slums

o - v A W s & P} e o P =Y o oA
yundeu Tlsaeuru@eduirad FeszmilouduninylununmesTedustingu q usnvin
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= L a o o . 4 ad o d s
U colicins SO NNFRIUTINITAUATIZH 151 AvweuazeITwupvsuTadthvug (Nes

and Holo, 2000) saudeteirlfiwadifhminoiamsdolasegilhl  (Schaller e af, 1981)

v Ly -i ot oA L] e . 1
dmlugugaiuunmes Tedulungy tantibiotic Nad1900 Le lacns subsp. lactis
’ » -~
wuhuBumoml Indididszeganiiduvanuazituasulumsidiorssadidmuie fe
@ e o < W-ﬂ‘l 3 'd v Y ar
nsdhdniuadvasuuafidafhmnediiteduaadgnsuniu dwaliifiamisiives
o 4 ] o Y as cs'., v
pamlszneumsluwad 1y nsaoxiily mshindau vazlessuwssasnsududenis
@ oy s ] I ad o v o o o U
drstinvesrndeaningmoueniras Junsdinfuadefnudniofuaadezgnitaeedis
1 Y A o = s 1 | ¥ oW
sraFlusrwiniindesinemisseneeanmazdanu it uFuiaududuges q g
[ z < = A ¥ o o
fudenisadrawdilalnauau(peptidoglycan) Fuiludlimnlsgneyddaluniazadues
Bacillus stearothermophilus 10%  Focoli 1% (Dayidson _and-Hoover, 1993 ; De Vuyst and

Vandamme, 1994)

¥ .
UoNI N TunuAmes ToFungi. non lantibiotic. ARYHIAIRAIAZHRUAIMIBUNY
3 9 = = & = 9 L] ar

Tudusauusnilnigd v N ssslumnanunimesisSuganilszaunnvudidvaurives

a, i & A & A =
WoaTWaTafideduvestafiGatlming valdszgauTaoismididiaiing (clectrostatic
e z “— o ‘A O a2y A :I
binding) w491 U 1ed L Tulymnanuamas TeFudslinu auia biveun
(hydrophobic) 9¢#1IfATINUN 195 A (acyl group) Belutivlwitovmaradvilninadivg
oA g Lo g P = o
Mgeuraadiliifiants gudsaiuauaayes leeoutazmsdszasvomvanie luwad

(Ennahar er al., 2000)

nuAme’ Isduue nulnezing luniseiviaiasantmne (bactericidal) 1963819
=) ) o . . 9 o ) = R P
HualunisngansInsyvenynd” (bacteriostatic) AR 20 AUFUNHY T leuconocin S 44
- =Y -1 L) Qs n’; @/ &; T Qs — -‘a(
nunme3 ledueriinnaoiwad idnyaslaiuinvuegiv-atuns gninnzanmdituves
nuanesTagu anmmadeon suannzdsmyeathnuts (De Vuyst and Vandamme,
‘b o’ U o b :i b -] o é o g/
1994} ‘]Nﬁ?ﬂﬂ"N‘U?)Q!HJF‘NT?95‘Iﬂ‘D’H“ﬂﬁ??Q]ﬁUl!Uﬂ%ﬁUﬂiﬁ!!ﬂﬂﬂﬂ‘h’i‘lﬂﬂl!f]ﬂ‘lﬂ‘ﬂ]ﬂﬂ]ﬂ]5

o~y 1 <& d'w 1 = ar o o q. xd'.
$haa1 9 s3ndannauen Idendauazsiadiud daaaddumised 2 nazesah 3
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= o s ava HA g ¢ s alld -
ami [uuuheesmsihdagfidgerusadidmuie leommes legunad i nnuusiise
oy,
RIALARAR
(Model of pore fommation on cell membrane of target strain by bacteriocin from

lactic acid bacteria.)

Y1 : Muriana (1996)
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- =S a e ot ) & v
i 2 wuamedleduniafsninuuniiSonsananfindwenldome msviiana q

o o a o Ad A a  a ad
HuAMe3 lodu ﬁ]ﬂ“ﬂﬁl!ﬂﬂﬂliﬂ‘ﬂﬁ?’lﬂ ANANTUNNNLY
P
Camocin LV17 Carnobacterinm piscicola 1V17 !MU'JTD’IUSSﬂ‘IJQ\JQQJfg'm”fﬂ
Carnocin UI49 C piscicola UL149 Jan
Carnocin CPS C. piscicola CP5 v
Piscicolin 61 C. piscicola LV61 e

Fnterocin 226NWC
Enteroci 6E
Enterocin 01
Enterocin RZS C5
Enterocin CRL 35
Acidocmn A
Bavaricm MN
Curvaticin FS47
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Sakacm 148
Sakacin P
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Leucocin B-Talla
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Mesenterocin Y 10S
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Enterococcus faeciun 6E,

E. faecium NA 01

E. faecium RZSC5,
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Lactobacillus acidophilus TK.9201
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Lb. curvatys SB13
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Lb: plantarum BF001

Lb. sake 1B 706

Lb: sake 148

Lb. sake L.TH673

Lb curvatus T.TH1174
Lactococous lactis BB24 & GI18
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Ln mesenteroides Y105

L. mesenteroides FR 52
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A5 3 puamesledunaanuuafiBansauandndauenldoindaaznan saai

wgamesTodu | mwwuiuuaiieiiad HaRfuATNY ivdaiian
¥
Camocin U149 Carnobacterium piscicola 1ot Stoltels er al. (1992)
Divercin V41 Carnobacternium divergens V41 Yaminusiou Pilet et al. (1995}
Piscicocin V1 C prscicola V1 darninuanin Pilet ef al (1995)
Plantanicin F Lacrobacilus plantarum BFOOL ﬂmqmnhgﬂmiuﬁu Fricourt ef al. (1994)
- C piscicola SF668 damwauousuaTuusidy | Duffes ef af (1999)
- Enterococcus faecrum n‘fﬂﬂmﬂﬂmlﬁ'ﬂﬂalﬂﬁﬂ Ben Embarek et al {1994)
- Leuconostoc mesenteroides damunaurasuniv Kelly er al. (1996)
- Pediococcus” acidilactic 51‘11’71Jméﬁﬂmﬁ Halami er al (1999)

WIBHg 193 99HIN0 ~wienate hilAlnATeuames Teguimi

N WINW (2547)

2.4 msivlszlossinunmeleduluaaanvinssueims
Tuilsgiunrinusue s Taenis IuuaiSonsanananiaduisnisidaeasdis
(generally recognized as safe M358 GRAS) u‘faqﬁ1mmﬂﬁﬁ'tjﬂsmmﬂﬁﬂﬁ:”lﬂﬁvgamsm?fg
veagRunIiviiay 4 HeghinaadusTasns T et unas Idmse s s i adraas
Sudaunsriineenu (Schillinger -ef al, 1996) %a“ﬂumjwmmsﬁugawm'umﬂmﬂﬁac?u
Taommaz luFududnildumsvousunalud s nilaen fslag EDA (Eckner, 1992)
Az FAQ/WHO (Schillinger.eral, 1996) Fanu i luGuie raavis a1 S e
M3 1F uilszmadie g dszinm 50715 Sme(Gould1996.s Hurst and Hoover, 1993) @11
Unanpames Teduazilnalunsiudmuaidmasuuaniseliifalranazi o nnani
(Y U Staphviococcus aurens , Listeria monocytogenes , Closmridinm  botddimum (McMullen
and Stles , 1996 ; Schillinger et al, 1996) C tyrobutvricum , Bacillus stearothermophilus , C
thermosaccharalyticun  (Gould, 1996) , B. licheniformis (Beasley and Sans, 2002) 08 &
NUATIEINTANARANLNTITA (Davidson and Hoover, 1993) dauUNI3HUSILATEoININAL
WU Salmonella Wuin1dna liigamusadulunsdildudumssueyyaveslans
(chelating agent) fiwenlildluemas 1dun EDTA , EGTA Searsdanaiezlusumums
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(Stevens ef al., 1991 ; Cutter and Siragusa, 1995) Taguuafisenviilvina lsauaziviald
y = & o By‘ < s < <y of - = + .1
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yuARG onganandnnasaaiauuame’s laduas liluiFeasdunsayeniiaiusiulu
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¥ a &
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Carnobacterium piscicola CP3 muan Camnobacterium , Listeria , Enterococcus
C. miscicola JG126 !lﬂu?'lléﬂllf]mﬂﬁﬂ Listeria monocytogenes
Enterococcus mundtu HN L. monocyiogenes , Clostridium botulinum
E faecalis 226 HIIHY L. monocviogenes
E faecalis EFS2 38} L. innocua
Lactobacillus delbrueckii MO ABY L. monocviogenes , Staphyvlococcus aureus |
E/faecals , E. coli_, Yersinia enterccoltlica

Lb. plantarum BFE%05 wan L. monocylogenes
Lb. plantarum WHE92 iy L: monocylogenes

Lb. plantarum UG1

Lb. plantarum SA6
Lb. bavaricus
Lactococcus lactis
subsp cremoris R

Le Lactis subsp laciis
Le. Lactis subsp. lactis
Le Lacuis DPC3147

Le Lactis
Lenconosioc mesenleroides Y 105
Ln carnosum TallA

Streptococeus sp
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L. monocviogenes , Bacillus cereus
Clostridium perfringens , C.sporogens
Lactobacillus

L. monocytogenes

Clastridium , Staphvlococeus | Listeria ,
Leuconosioc

L monocvtagenes

L monocylogenes Scott A

Clostridium’ . Enterococcus:, Listera
Leuconostoc

L monocyiogenes

L._monacviogenes

L. monocyiogenes

Clostridium sp., L. monocviogenes

N

3903 azAandadntn Cleveland MAZANE (2001)
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Nisin A

Pediocin AcH

Enterocin 4

Linocin M-18

Nisin A

Piscicolin 126

Leucocin A

Lactocin 705

Pediocin AcH

Pediocin

Pediocin AcH

Fnterocin
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1% Brevibacterium fines ®¥IHaf lmocin
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Flani
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L .monocviogenes , Bacillus cereus
~Lactobacillus plantarum |
Staphvlococcus aureus

L. monocytogenes Ui

L. monocylogenes ﬁmmmvﬁu
mugo Tuan I8
ﬂ’utfdﬂ'lilil?ng‘uﬂ-ﬂ B. cereus
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2.5. iladafinadensatuarionsinvesuunmesledy

nuames TeduiluTusaufgaadistutuszniunsniyveuwniidonsauanin
ﬁufui']ﬁitjﬁﬁNtwiﬂﬂ151&1?@119&;!11?\1‘711?0ﬂsmmﬂﬁﬂﬁaﬁﬂﬁﬁﬂmm%’mmﬂma?ia%uﬁ’m
ufmﬂ1nﬁvﬁnnsmmmuuamﬂﬁﬁu1umir‘i'mimﬁm?fyvmumﬁﬁmﬂnmwﬁQﬂﬂmﬂu

TasiladsiAgidasduraddhwrisveaazanizinadsude q ferdeurudu

2.5.1 fasoninaremsaiuuames Tadu
=2 A = = 4 & ¥ SO = .;
nmsAnymuIwuames leFuiiuasiszaeuTusAunaduasiivSinamuiu
a o a A . B a A
AWNT5195 YuoaadiuafiFoAnd1e (pimary_metbolites) Tamamizinwnlunuafiisonia
= ar : ~ dy éf
uanan (De Vuyst and Vandamme , 1992) muumuﬁﬂumamwmmwmmzﬁmwu’mﬁ'ﬂu
o e o a e o ' 4 4 4
TumsnTydedianuddgasnsaienuames Ted Fawunemisdeade iz ausy
B v R ! 3 o ed ¥
s mirhilisefuszheunduden (complex medium) @IugmaiAmue andensad
HUAM o7 TeFufe gu v gUANITTUAUMTI T yveInuATIToRad 19 (Hurst | 1981 ; De
Vuyst and Vandamme , 1992) (5% 40N 03 TOFUNT3 1990 Carnobacterium piscicola 110
&4 40 o A a - 7 a . ' Py
C divergens FuilunuaiFohgeununduldasinuaiygqaiinwadnysdlugi iy
voIm 3195y TuIzey sationary tie93eyl MRS broth nazhgungll 20 peruarnifen vy
a¥uuame’ ToFugeand Mg il 30 BIRUsaIToa (Pilet ctal, 1995) 1BENUTINITAI 4
as a # 3 Aoy a
uuAmoes 1eduly L monocytogenes asagansgaL IMINIINYUAI Tl A0 ans o Toian
(Mayr-Harting et.al;1972) N4 Bacillus megaterium 80150 QNNIEAYATY mitomycin C
ayulunuaGuns AkoRAN WU Lacrobacillus. acidophilus N2 928115 0a§24 Jactacin B
Fy a. £ - e oA - ' [
M8 luszozmanTrvwiiondylu MRS broth T L. leichmaniii ATCC 4749 193053210
#18 (Hoover and Harlander, 1993) usasvnHGIitlodudu g fitinadonisadia

'
) =

HuAWes ToFudn wu nisgudea maunse lunsadiauames leduvsauai® siud

= =

o o 9 o -~ - ) e : =)
nmIsadduaagnimedisnvamesiarin msaauuameslofugnivisleegaun’

L1 L1

A
P
U

b.

<

¥iiadu q Moswilziluey (Dacschel, 1993)
2.5.2 oSuNiNaAdNINITY (activily) YOINLANES 19T
msanyilefeiiinadensnssuvesuummed TeFudiulnapiinmsdnuiduniniy

Ll ) P b= L) d'n. =] -,

ludu guflununmedleduiitonl$lugammassuemisuazimandavielumaemsdudy

188 Daeschel (1993) 1dagUteiledvhiinasefonssuvesuunme’Tosuld dail



1. fwnuazriavesnuafiFothvane Tasnuame’ Tedundazytiavzan
snéTur'qun15m'%‘mu«uaa!mﬂﬁﬁﬂﬁuﬁﬂmaﬁuaan"l1.| (¥ "lu%‘ummmﬁuéfqmm?m
TRmwiznguuuaiFeunsuun enterocin 1146 ﬁWﬁaﬁutfanﬁm?ﬂumm Lb. sake
Uy Listerna spp. (De Vuyst and Vandamme ; 1994) | piscicocin VI 1ne divercin
V4l ﬁ'lll'liﬂﬁ].lgﬂﬂﬁlil?ﬂlu'vﬂﬂ Listerta monocyfogenes | L. innocua W0z Clostridium

nyrobutyricum (Pilet et al., 1995)

2. wanzdinelHians@eanmmsdinnus sienss unummes Tedudses
witeuduTdsauwinly 1R gungil ulefvosaarwllsau maRalfazons
dneendiou Tangwiin maandizuuswazinniiuly msfaviaves Tuonauun
me3Tedu ifiesstnatsnsuiisnaznvarme $u Tudugnhatedoeoulsl o -
chymotrypsin/ 11T nisinase ; lactocin 27 Qﬂﬁ‘lﬁ‘lt}ﬁ’mlﬂu"l‘ﬁﬁ trypsin UQY pronase ,
lactacin B nviin1addoiew’lel proteinase K | gelveticin ¥ gnvita1ofaoieu las
trypsin | pronase -{i¢in protemase K /pepsin 4 0.2 ~subtilisin~(De Vuyst and
Vandamme ; 1994) piscicocin V1 Uagy divercin V41 gﬂﬁ'mwﬁumau‘lmﬁ pronase
E prowingsé K. trypsio HazamrisenudsfIuionuit 100 ssmuyarioa 1duwm 30
U (Piletoer al,, 1995) acidocin J1132 Qﬂ'ﬁmwﬁ”wmuﬂ‘ﬁﬁ pronase proteinase K
trypsin WAZA T INUABR I douTomNl 80-100 evrumaGaa IR 30 107

(Tahara ei .al., 1996)

3.0MISSANRIAUNBINLAMBT 10T u Ny oI5 pe vvedd M TN T B I
isznaudu 4 wessinsidnasit Jammudrings Tulasdonsadinid asdu
3 L I =t o A 1 L] m o 3 Ly <4 oy
Tave une msgfadldiess iduso W uGuansaiudensiniyvesuniic e

J 1 & _ o T =
dhwingldayy dovluiiu e dealddna Tils@u-tlazaslunguiluea sxiina

lumsaansnssyvedludy

4. manwiunsa-uevesmsazateniedinan Faziinasennuanng
TumsnzasiazNenTsuveUAMes 1agu 19U TuFumusoaza vuasadnl 187
luanmiiifunia Tasfiseuniunsawanidy 2.5 uaz s luuaunioazae
1% 12 waz 4 wleddudmudwy sdliaunsoazaw i luannefifunatvie
wa wenendluanmidiungs Tudufamnsanusenimiends (Hurst and

Hoover, 1993; Hurst, 1981) Tagifianuiiunsa-wamidy 2.5 Tuduansanude



211uu 21

msItrudouiigungii 100 esrusadea 18 Tae ligadsionssy narfiguugi
121 seAuyaFsasziinsgydonenssufsudniies dou lacticin 481 Hfvnisy
ynzaei IaRmamHunsaua 4.5 wie 7 udhinsiafismimniiunsa-nmsi
i 2 (Piard, 1994) diplococcin fifonssunazasdaldafininuilunsa-eiidy
s Tasmwisanudenawieuiguugd 100 ssrnsmdoa TRutuds 1 $aTue

(Davey, 1994)

< = oo P ac A
2.6. MIAnEI0UANGen sauaadnnmuIoaiuuame3ledululszmane
@ oA L -y Qs Y Y J 0 9
217 a31 (2537) woauuaNensataaanuInfnna nees muy 1dnsenalSes 18
§uau 50 mwwus Tasianuedasglungn Lacwbacilus Woriumagouadmause Ty
¥
A3 81 E9n17195 QU8 Escherichia coli, Racillus subtilis Was Staphylococeus, aureus 1918
¥ b d b.d . .
Wusnnuilunsaduavssivasuienierg 36 ¥ usWhiluna19wwss Lacwabacillus
ci T 9/ ¥ ‘:i = =4 <4 A'
Anan'ldonme 1Waes-aunsonniemiiaanis 95y veveinis snaney Il nageuiio
7 wbe twst #aziipiiimsasd e yyeanunfiGonanaun 8Tl usgnsnuds
al l 4 d‘d : @ o : 4‘ o
msaenarnilulaTwids@udiiiwain Tuaga, 33,000, (taz 43,000 @tady 5730 ullei
v ' d
nuanSenaade nld Wldduiaselumsnaalamse witesidranisnaaoua635 s

malsermdviageaninloensaiiimieludisiaaia

TUNIA (2538) honuUATIS URsAlaARRT T Tnad L Ame3 T ug1mitang
gensznazTonia Taol9% sireak plate 192 _cylinder plate UM S ABNSBRIANF 14T
3 wiln FonuieMSEENFE MRS 1'ﬁ'waﬁﬁqﬂ HaY o TS 0AALBN Lactobactllus spp. §i
afanunmes logudy gﬂ 11!9?1};‘1}0\1 Bacillus subtibs 'ATCC 6633, Escherichia coli |
Salmonella Typht TISTR 292 | Sarcinag haea ATCC 9341 | Staphylococcus aurens ATCC
6538 URT Prendomonas acrugmosa 188 mau 33 ﬁwﬁuﬁ éfﬂm‘imauﬁwﬁﬁwm I a1
ﬁuﬁﬁmmsnﬁ’ug\amm?mﬁa Listersa monocytogenes ‘4@ Tauuunme3 Togui 18ihiy
wiinTuanailszing 40 ATaaradu vasaumniainudenuderazou lainimwu ud

° o . .
gnaiatodaoeu lal proteinase K 40z trypsin

AU (2539) AANTAUUANIEONTALARANNA TR 1UAINGT 10FUINB NS
WinAesLIANAN 9 4 FilR 19U wARAHSisTusFmIuATEUIUMSNEN AnABe LMuY

v d,‘ = d ey dy dw
l&nsen uunlSeauazTofifa A983% deferred method UUBMISIAGUTD MRS agar Haz

Ha S 2T c U g 5000y,

U W afAIE U1 o R
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as193anvnssnvewuamel TeduiiadennnuaiiGonseuandniinaden 18t vunaiise
nageuiiuyiaunsyauiazunsuIn SN 6 awRuf #2873 spot on lawn LAY agar
well diffusion F4nuIAMNTRdARonLLAREIATANARARR A wnamas TeFudui
nuaRGenaasu lAASI1IUIY 5 @18 U ‘I?lg!lﬂ' Lactobacillus caser subsp. rhamnosus |,
Streptococcus lactis SN 33, 8. lactis SN 48 , Streptococcus sp. SN61 {1 e S lactis SN62
TaouunmesTeduftadunnuuaiitens s awiug drmiden 1 Tusdudinudenan
'?auuﬂ'gﬂﬁugqﬁﬂﬂ‘imiﬂmau"lmﬁ pronase-E , proteinase-K , trypsin 119¢ O-chymotrypsin
uﬂﬂmﬂﬁy Lt caser subsp. rlamnosus ﬁammmé’nganmﬁnﬁwnumm S aureus 1udu

An'ldmeluszeznainsniin 48 ¥alug

v @
a0 uaz SIAMY (2541 )-AAUBNUUANIS URSAMARANTAIATR S 19158 UGN

o

- J [Nl o ~ s
19TRUBY Salmonella’ 310 1dnsennfse s wuBiAansniuaiGensanananid 83 aoniug
Tawflu Lactobactlius 57_nwiug 1z Podiococcus' 26-a19Wug Judmuanilil 81 aw
Wuf fadrairduden15195aved Saimonella Typhimurium 3292403 Sabmonella

] [ k4 » ]

Enteritidis 3294 14 11igNAa8UA287T agar spot test udtonsdsutennanen 141y
dw aw [ o ] ﬂ yﬂ o o
smsdsusemaanduendiulaundivainmudunsa-waldidunanga: mdanave s

4 o o T 1l e | ot > s u’: -~
leTasinumesosnlvadrseulainzaviaa wud il soiugianawisedudininiy

Y09 Salmonella Ninnyaaey 4. 107 1N1TNATOUAIIIT well diffision assay

Ostergaard, ef af) (1998) 18NARSUENUUATL 0A5AUARANTIAN W3 AFUGNTI9T Y
Y8 Listeria mnocun, MNNAANMAUTERINTnvolszma Ing Taonuwmunsonauen 18
2 M\ W) A = . 2 4

Nanua 44 mpdut Felusmauiimear 13 @eiis aunsodudamIwsnves Lisera
+ = = = ::.; g ar a‘z’ o

monocylogenes 18 narNuIMuANG snsauananinaneldaunsaduiinisniyvag
< o -~ = i é as = 1 -y - - é

JJ‘UﬂﬂJSfJﬂS@Hﬂﬂﬂﬂ%”ﬁgu g v]é’)’g’)fj '-]fx‘lﬁ'u’uﬂ_?']u')’"ﬂﬂinﬂﬂﬁﬂlﬂallﬂﬂlﬂﬂ‘iTﬂcﬁu‘]ﬁﬁ'Tﬂ

4

o oA J ar a1 1 =3 - : L4
wugndanen 1dad i Taonnnan1snaneddanuan I muARG snsAnanAnTa 44 aiowug

k3

€

Ed
s ar - & o
o3 05udINSINTYYDY Fibrio cholerac WY Vibrio parahaemolvacus 18 Falusauil

1
= g

¥ ¥
37 Mg ug awsadudinisniguewuaiGenilddaiufanisninde 1wy
‘& o -Z o : Al =,
Aeromonas sp. 14 FawalunisdudinissiyvewusiiGounsuauliuniaiuiainkave s
a o P % J - o o o dd oo v v
nsanaadAnfuuaiisgnfanen lAad iy Taadeiinisdadwunmuaisendauen Tdwun
:." o & ] < 2 ) =
M2 44 oeWugegluane Lactobacilius TaomnsnieTy 1AaNgunnil 25-37 seruyaifon
~ < s a7 ' o o
ansonunie IAgeds 6.5 Wesisud nazannsodesanrai lulamsaiiluanavuia

Trgion 413 Guelds vazdnvhald
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¥ém (2542) yansdanenuuafidensanaadnfiannsaaimuame’ Teduinda
a1t TaRuTuind s q vesdszmalng Taoi43% agar well diffusion tay direct
plating $INUT1 direct platng Tualunisianonfinndi33 agar well diffusion Tagamisn
ﬁ’mwmmﬂﬁf‘i’tmsmmﬂaﬂﬁmmmﬁmmﬂma?‘lﬂé?uﬁugamsm?fgum Lactobacillus
plantarum CO1 | Streptococcus  thermophilus FO4 , Bacillus cereus ATCC 11778, E. coli
TISTR 887 8% Micrococcus luteus TISTR 884 188 mau 45 mwoind delusnouvilde
Sasmunsiisvesmmiuinaauame’ Tedu Idgaganuinily Lactococcus lactis subsp.
lactis ua:aﬁaﬁﬂmﬂmﬁuﬁﬁﬁmma 4 youuames Todud Mnuiiiarulndidoety ludu

135@

Swetwiwathana and-Lotong ~(1999) W 1 Pedwcoccus spp. 5. % 1ﬂﬁuf oy

[

Lactobacillus spp. 4 M6WUT NAanen TANINUYUL Manaumsas wuuames lodudae

a

=

< £ 1 '3 o J A

1T agar spot method FIANUINY Pediococcus spp. JT1UIU 3 TIBHUY T R RERNERE!
b

BuAMeS 1eFUIVEIM VTNV Listoria innocua W% Enterococcus. faecabs 19 g1nso

b4
FUBIN 59T YYBMUANG UINTHAY WY Salmonella Avatura11as E. coli 1A

Rattanachaikunsopon-and. Phumkhachom (2000) fialigatuamsonsalananain
pavinassi iy 11 @edn teznagsuanuansnlumsawunmes ledudgls
swab-paper disc techniguc lagdutianmnen Laciobacillus lactis subsp. lactis weaurse
ad1uuamaT 1aFUIUBINI T UBT Leuconostoe mesenteroides TRINNAIANAUNDUADS

»
uagwumeRugaspdidenssuluntsfu sy aiSedwurgldonisain
. . < v ° » o« A A B
(bactericidal mode of ‘action) Taoh li'lailfisadvesnuafi Soitlmmoan (lysis) naz

Lb. lactis subsp. lactis 71 IANMZOTIuRmes ToFugegalumisnsisees suaionary

Nitisinprasert e al. (2002) AANBA Lactobacillus reuteri KUB-AC16 EOL1 1@970
P v A o o ' 2 s
d11dveqlad FawyafSensanandndindiasoademsvaliquauiidndio

P oo 3 = . & wn—'-ld’ = w
nuAmes leFududinsesanes £ col ddigumniaassnljiiuez 1Wuarwmoiug

Noonpakdec er al (2003) fAUBA Le Lacts WNC 20 fimunsaadanusnes Tedu
[t a v ) - = o o [ ar 3 -
Iﬁﬂ'\ﬂﬂ')ﬂ(ﬂﬂ!!ﬂuﬂ Tﬁﬁ!lﬂﬂﬁ‘lﬁ)iTﬂqﬂli)'iﬂl!'lJﬂTlliUﬁVJWU‘QﬂQf’IﬁTJﬂuﬂiﬂUUUQﬂT)'W‘J'ﬂJ
VB Listeria monocytogenes , Clostndium  perfringens , Bacillus cereus , Staphvlococcus

aurens HAT HUANGINTALARANAIONUIBIDANAISYHA 19V 1NI1T61UUASITAYS S
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»
uuama3 leFudina 1 lasnmsaSeudiouanueaanselumsiuduuaiSudwuneniagie
q AUUUARGE8198 Lo Lactis subsp. factis DL11 Hannsoad e ludFurazmamuduiu
FRVDIDUNAIVANNIS T3 WUUANDS 1oFud0mMAtA polymerase chain  reaction (PCR)

wuhwwames leFunmnsdnutuludu uas

nninaywdresiiuhuuaiGonsauananuazuunme’ Tesulidiud g lunis
ey a - o A o =t -
Wiluesausuamisdiadtnmsmedanm Anfunsinyiiedsusnuunfisonsauanan
o da o = = ar v o & - Py
mowugRannsoadvuusmes lefunindretaladwealszmalng Fallurdaiusiings
>
Titidyinsfnunden sawiimsihuusidemeiugasndiuitasiuunsia Ao
AuINARIUAT 9 voauuamesledunla AnvimanmznmuEaylunisisIguayns
= -~ o = = 3, nr L3

adnuvames lodu astutameTTosulidumsusans uaznstihunlszgnatdluns

P v & o ar A v 3 o .
AnRuuuARS onlinaAsuAIMYBIe S FuitumsAnuitoizdeDinams Goujuas

} 4
P %

afuesranudnugu udimilszgadldlunisausuennsdagitmedonm Fallu
- Ao w ¥ar 1 ar [ | =5 ¥
mudanniiae 1@ Tuaruouluinzitsslasedonnadinis ouen oW IAATNT 15

o = 1 o ¥ o
ﬁ'ﬁlﬂ!.l‘lﬁﬂ'lillNﬂﬁﬂﬂ’ﬂu‘dﬂﬂﬂﬂﬂllﬂzq‘“ﬂm‘llﬂ-!@]i Iﬂﬂ

2.7. MIfaunuuRiGnsauanAniim i seadnuameslodu
2.7.1 MIRAMENUUANGENAINTOdS NNIRINAIBt i AinsiEeseanndie
o
& ' L] ¥ A L3 -t
afiaandeas 10 Maesuasliisaii dagasazmsla@sunas lsdnautdudu 5
o d o A ° & aa a ar .- v
wefiduandsimyinge MnsnausnuusRdsiannsaadensasnaledishiio v
L = a o
TarlgiEmamiman (pour plate) AW TMISIABNAD MRS agar ARaULATISOUATTUBDILA
05 nlesiFud visuRsyoamesiNg 0.004 Wesdus uaz laRousanlse 5 nledidua i
1] J 9o ::4: o q‘; = e . ‘5 oy
mstuyentsldanizniieondiauAt (microaerophilic) Tauld3t candle jar Ngunni 30
v Ld .
parusaiFo fuszozinm 48-72 $1lue ndvemiuguiden Inlafifidufunuves
» » » ]
nuafiSontiusinla (cdear zone) 701 9 lalatinozomisidouyesov o Inlatialasu
. 4 A . ! 442 4 ’
vnfihathuimies Fanigeglunumizdein@odediuu MRS agar e l¥1&duike
1IgNT uoznDInE TV NN 1A LINU MRS agar UVURIBOY (slant) NRumnil 4

L (] ¢ d’ :: < o 4
DI AU INM I IUFO LU T TIRBUAN YN 2 e

& Tl o o = & ﬂ‘d‘ A o
2.7.2 MIARUENLUUANLIUNTALLOAAN ‘uul‘l]ﬂﬁﬁtﬂﬁi‘]"ﬂﬁ'ﬂfT'lIﬂ?ﬂﬂ?NﬂSﬂ‘h‘\'lﬂﬂuﬂﬂ

[vr-y o a J [ Y ]
TRande 2.7.1 indnuqumiianegadrimoniosdu 1dun msdadunsy gUin ms
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ar (Y o« o

faGusmrveawaduasnmsadveoulainsastae (catalase enzyme) lagldeasazme
o

leTaswmumoioonled (hydropen peroxide) fudiudy 3 wlodidud ninmfurinissiauon
nuaionsanananesnaInuuaRzuhmusoaduniasinou q IaouusriiSonsauandn
- = = v v -1 [ :v‘ [ 4 - 4 A
wRadunsuuan 3Usunay vieunJerieudu uas hicdweuladiszazsoy ThuusiiGe
nsauanAnfifauen1d 1BuiNMN13uu MRS agar wuufIBBsigungl 4 peruriFoa
o r g ar P g A ‘&
wazyhmstndenn q 15 Ju usenuinn3lu MRS broth Miindiwesea (glycerol) ¥4

A v s d o d w Wed - o
nanndonaueg 15 nledisud uaznuSnu 1 igamail -80 seruvaFe

2,73 msﬁmﬁﬂmwﬂﬁﬁ'tmiﬂuaﬂﬁnﬁmmmﬂi’uﬂﬁi‘fnt“;"anﬁm?q,wmunﬂﬁﬁtn
nawou (indicator strain) @235 Mip streak (Spelhaug and Harlander, 1989) laomsii
uwuniGonsauandnffaten dsinduasudasdy sachaduassiinaesioniives
aMI3R0338 Modified MRS agar (M-MRS agar) FO3thinmugasues Tichaczek ef al
(1992) wismmirhhiviguvnd 30 esemerndoa dunan 24 $2Tie Wdoudaaisdiu
Inonndilnrnndes B suSe R TN I IUNE BT ina 1 RS TIae Lk
YeInUEeRE PmAnhARGENAdey 8 ¥iia WA Bucilles cereus TMC 2152,
Listeria imnocua LTH 3096, Salmonella  Choleraesuis subsp. choleraesius ATCC 13076 ,
Staphylococcus aureus: ATCC 25923 | Eschericia coli ATCC 25922 , Enterococcus faecalis
ATCC 19433, Lactobacillus. plantarum’ ATCC 8014 408 Pediococcus. pentosaceus | JMC
sss5 wideiudumssusndifuatuuenaaossenrudn Brhvesmwisdely
ﬁnytu:w’r’ué&mnﬁ’uu.u'Jv"]unﬁﬁn’%'ﬂmﬂuaﬂﬁmﬁagefj varnamzidednd i
gungiivamard it yvewnaiGenaaeuiiuna 24 Falus Tasduuaiise
nsmmﬂﬁnﬁw‘ﬁnﬂ‘?nmsﬁuti:msm‘s‘qwmumﬁt?ﬂnﬂﬁﬂmfﬁﬁ‘lﬂ FEWUTHIUANGY
mﬁam‘fuﬂ:'himmiﬂm‘s‘a‘;luu?nmlnﬁummsva?tg'umumﬁﬁaniﬂuaﬂﬁﬂ M3
dadenuuaiiSonsauananmenuiainTeneesiidinT sl yuewuaidonaaey
unzAndonyiinveanuaiiGmameuiignivis laouuefiGonsauaninl3ldlunsdnm

»
vumeus 1l

A hd o Q” o o4 o4

2.7.4 AIINATBUMBINIUNITHINATITUTINTTISTyvouDATiSunadey Ve

e o dw A ° o - o LS & o P
ll'l.lﬂﬂl‘iUﬂ'ﬁﬂllﬁﬂﬂﬂ'ﬂﬂﬁlﬁﬂﬂ1aN“l‘Uﬂ‘YIﬁUfﬁﬂllﬂﬂﬂﬂﬂ1ﬂ“u1§ﬂﬂﬂlﬁﬂﬂ1gﬁ1ﬂ1‘uﬂﬂuﬂN'ILI
. - y 2 v . 44
ulgniFouuuga (spot method) AUUAIMTIUBIEIMISRoUTE M-MRS nianniuded

-3 <A 0'1 & J ar i 2
quNRL 30 smusadod unat 24 $3lue miumhauizdeRana IR 0e 11309

¥
X o
1¥o tryptic soy broth+0.6 % yeast extract+l % agar (TSBYE soft agar) FauuaniGo
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naeuiiia@eninauegilsyine 107 isaddelinddas Buws 5 Taddas seliomis
F: J sﬂ' o » o2 o & o g [} 4: né ar o
@oavaNimiumiwdasnhinmzse ihiunguugivanunsoudmivmseiyues
& - 4 a4 4 a a
uuafienageuilunar 24 $1Tua assguinuladudayunansfivuaiidonsauanan
» .
aismEiuimasiguewuaiiSomadey sadenuusiiGonsauanAnmioiuin 1413141

AnAnpedAe Ll

2.7.5 AISARM@ONUUATRS oNSALARANTIENLNS O3 1ULIAMBS Todu
. k4

1. WwnafiGeasauasAnfdisoa S easivdinsies yvesuuaiise

4 o > g g &
NAdol FeRanen lAnnTusausesnBrslue nsdoFs M-MRS brotht+2 %

¥ . >
glucose  figuuadl 30-smiaadon Huna 24 ¥alug wdsnmini liiiadn
AN | L 1
srilunsa-wdeeieinasoanvenslanaalas luaz A s wsaduos
A A a ot > X4 o -
wuanGanIalandan IAtIEAISNNGaR00 M ITIATUTE MRS agar NRALUADITOY
aived 0.5 nlefidud usaunIveamaiiia 0,004 hlasidud taziiufgungi
30 oyFITaEeE Auna 24 ¥ e
o ; aﬂ’ -!' [ ' o ‘: -
2. memmsdeu¥en lauiluusmsadeeni 10,000 ¢ guvall 4 v
» : 4 b 4
wadrd dunar 15 1% usnevindeadeaauler (sepematant) v TdTan e
n; L4 z o o @
Hhune1 (meutralize) wazoondo (sterile) IauFMTURBUMIIIONT O TAT1S
»

o o - | 2 v . oy o
USRS YU UAN G onATeUF I THABIN TR (¥4 nIpdunduas
s P 3 A = o Loty = =
lalasimumesoanTed 1Hs IHAINA @M IAIATIUN IS TUGNAA 9INULAIN D -

L J
STodu Aaeismsnstl

E 4
n. nsasimsd Iasnmsdsuawudiunsa-waveniwaulaliiiu 6.5
sandanzoe lwforlaasen tad arwdudie 25 Twary
r- -1 = L] " A c{d
O, ASUUANGENIAIORAN IREMSNTOIAIMUALIERNTDY (membrane) N1
YU 020 lunseu
»
a. lalaswumessonlyd Tasmsi@weulyinzasaans Tl laly
Py ¥ Y a1 s an 3 e 't -
finnududugaiodiu 500 glindeiiaddas uazdwnaifiguugil 25 sam-

waeo Hhuna 30 Wi

s : - 5 * 2 a A: .
mmmmwamu'lﬂmnﬂnnztﬂunmauazﬂaaﬁﬁfa (cell-free neutralized

E L]
supernatant 3030031 CENS)  9mndunoudr v Tl iasnenssuyesuunmes lody
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(bacteriocin activity) AouusfiSonamounfadonly 2 wiia 18uR Enterococcus faecalis

ATCC 19433 uae Listeria innocua LTH 3096 1aoldinAlin critical dilution assay
> > o o e - 4 . A an -

nanntunIMIAfBRuuAG onIauaRAnNa NI RIUAMSS leFudlia NI T

» »
el o <% & d - A .
A lundudimsiigueswaiGmmageuns 2 wia ivelFlunimassrely

276  MIIALASANINAINING THYDAUAINDT loFu
AT IALASATUIUMININIFUYDMVANDS [OFUAWNALR critical  dilution  assay
o o e « o 4 4 =
dhidiasdautlaanniBmsvey Mayr-Harting e o, (1972) TaotininGoudediulail
.«; o » A .’.' ¥ . r & [ : &
annziilunanuazdasader i lifaveaseseaz-2 hpdedaineadud i ndui
4 »
Usiranmde inhamlaluudazaamitensdiuas 10 lulavaas nosasuuimives
2 X 7 ¥ | [ /2
aMIs@eNEe TSATE _#Mmumidwenis@oasio TSBYE  soft “agar (5w 5
.Y < 1 a *
Uanans) S E faecalis ATCG 19433 W38 L. innocua LTH 3096 _1ie3gnglussoy log
- » »
(log phase) wousglszwnr 107 waddoliaddas sesunszninoaihaw lahnvaasuu
<y 9 dv g W o : o .; v oa -3 r- 1
Aainusss T sReudenia wasentmimmnzde Whisfigungl 37 samwwadon
ar v = S 4; [ n’: =
une 24 $alug mssruraliasinuinulamfatunnsanseniudiniseigues
o an ] Ao 2, Z )
wuafiG onadeulnus anvemidlaftianuiunawazasare Tuddazanu
- & . o fex el oa iy U 4
Wosnad 1) (nIndi 2) FwerusesnuaAinenIsuvewyama’s ledFunogluihdiulant
b4
anmziunauoztfasa¥edonnaiiGmmaneusasyiinilugiiaapiiaaons (AU mi)
v o 1] : L ' -5 & @
Tnglddunduvasiinnutesegagrusnidulaiidanzdunarnazlaoade i

v ”
munafusaiiuyinalaifenansgniutntns yysumsiBsmanrouunzaadio 100
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R IER VAL TRURL:

R ER TRIVETRL F111606 4] _ BUANe T 18

X
2.8. t¥ouvuani3uludiieadanisy (Genus Listeria)
¥ ¥ | 4

n1snanesil ldinisasivaeuarmawisalunisdududeydunidves

as a a & o a - g A o Y
nuame3 leFunadnvuninuuaiisouandn Taoldide Listeria innocua 1udmaney
& = 1 (K] - " 1 s Y " @ '
Fuilugaunion hinehiinalsa uadenlfivedrsi Amazhiiluduasionediniinanes

o o - a ’ a a - o 1
uazeawWug 1ndiRee Listeria monocytogenes TageglulnisadgaduriresIdnanas

d. = -~ -~ @ LY " - - =
mﬂau'n'lnﬁ'mumsamuauﬂuﬁ'munnmau“lnnnemn'n ll'l.lﬂl’(lﬂiT‘lfulJﬂ‘]'lll

&z A ¥ o 1Y £ = =2 " 1 ¥ o ¥ &Y 1%
nansiiluenarsianulidmsumsldnuienisdinwivingu leygnlmhlulduselesimunism

ludnsallaqnsau Snvivhudlvidauwdasilom wassesgedatadivesenarsynasainisinluly
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awiselunsdudinseT oAy Taves Liseria imooua Aaunsanss 18 nyam
a’s‘Tai‘mﬁﬂmmu1m“lut7ug~m1m?q;|ﬁ‘u1mm Listeria monocytogenes 1AIBUfU
Listeria monocytogenes ﬁm“l.;ﬂi]ﬁllﬂ?(#lfiﬂdlﬁlﬁﬂiiﬂﬂﬁamﬂﬂ?i"1‘!‘(1 ( Listeriosis )
WunuafiFounsuuan neilsdlda hinframded yuiradlunviivuin 05 08-2.5
Tulasues waderndosfmetuiivee wdeui 1ainiesTaoldudawanflegssumad
wuiﬂsaﬁnﬁm1nlmﬂﬁﬁwﬁﬂfﬂﬁa#uiuﬁﬁﬁﬁ’mgﬂﬁwunﬂszu'mt 26 oSd 2R
naziatuundas inddiumsnszrodeomnendaiiniidulsn udnhTsmndadaides
awthunazay Fanalnluntsieneadess hidhdimswmisa favusveslsasziens
malszamluszezusn uaziien15ves acute. encephalitis A1MNIAIE8 wazmoiunais
uvsennante1nsvedlsn’ld unzuﬁannmﬁaavzﬂmi’;aumﬁ:‘s'uéaﬁlummqwﬂsﬂ
duiia ludrroeziilulsnlimvesdniny. fudnludndesromiliinaninafayns 18 nioyns
fidaesiinsReumudmsdr sauRsusnida1den cerebrospinal, fluid #8013

Sawvilaoldaal fFuaasss lenfulunissomn (e 2527)

2.9. Tween
d Q@ o o A J = oy 1]
Tween 9ﬁlﬂuﬂ15ﬂﬁll?~lﬂiﬂ'1‘]ﬁlﬂ'ﬂ'ﬂi FIWHAOTUA 1YU
- monolaureate (Tween 20, Tween 21, Span 20)
- monopalmitate (Tween 40, Span 40)
- monostearate (Tween 60, Tween 61, Span 60)
- tristearate (Tween 65, Span 65)

- monooleate (Tween 80, Tween 8}, Span 80)

1

trioleate (Tween 85, Span 85)
o - A 4
2.9.1 Tween 80 SARINAISAAUSIRIAMVY nor-ionic FIIANILY
Fon il : Polyoxyethylene sorbitan-monooleate , Polyethylene glycol
sorbitan monocoleate solution , Polysorbate80
gasluaga  : C,H,CINO,
o 4
gaslassadie : danwi 3

wCHLH00H (OCHLHY) x OH

(OCHCHD v OH

(OCHLH) z—0 CyHyy

where samof'w, X, yard z= X}
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a3 gasTasand eues Tween 80

#n  : www.wellnaturally.com/ingredient/tween80.html-10k

2.9.2 @Iu1ENBUVBY Tween80
il 4 saflszneuiididy Ae

et
M

limonene
2. ethanol
3. glycerol
4

v
1 (water)

2.9.3 wavean 131y Tweenso Fildlonisis3gvese

‘fl.:wl Azospirilum brasilense Sp7 (motile), Azospirilum brasilense GA38 (non-motile)
E.coli RP437 (motile}, E.coli RP3098 (non-motile) ‘ﬁﬂm'ﬁ spread UM plate Bacto agar ﬁﬁ
tweenB0 tﬂuﬂ'quﬂﬂu'lfu%wuﬁﬁumma41ﬁmhugu5nma 138 motitity halo 1Mginan
plate Bacio agar 7120 tweens0 S amnay
ﬁm : www elsevier.com /lcate/jmicmeth

2.9.4 HaYRINIIY Tweensd NAABUUAINDS183Y (Bacteriocin)
d 4 o Yy A d
innanaaes ¥ 0.1 ula 31§ ud Tweenso M5 wanwanludvive vt
E 4 ¥
anzidunauezdasade Iunnisiienssuveauames JedunlSsuwRsudunis 15
G./ 4 J r G 3 o &3 r-3
aaunseeinde nu Bnadsiaasiuaistan 8 Tagainenssuveduvuames leduluns
[ :r - 4 - ® : o & bl o & o
FuemsieTyveuaiis inaaeuriind1ag we 8 srewug #1in1514 0.1 le5191A Tweens0
t d [3
dusmindeneziimgandnslfindududnileswdmiumenafenssmeuam
- - u’: ¥ < ) [ - a .',' P

o5 Tedulunisnanestudeq 1l Sanavs e Tweens0 ABAININI TUVOLIAMSS Toduiiwifia

= a Py T - At araalf ¢ : a o
vinns A Tuianavesiunames Tedu FuiluTisAuniiguani@ hiveurininez fudueaiiu

ﬂ'ﬂ 'd’ M 4 o 4’ =% 9 o 4‘ ﬂ.ﬂ llﬂé L] l' - @ 1
Tumgaitvuialugivu nfehSuduiudidudadunilinaaniass hivevinnilouiu vy

1 4

uf ez Tnd Tns ndu Taonu3ins 14 Tweens0 sxdronanisdufueandonrsdudufiufi
FuAoduntld (Daeschel eral,1992) TABIINNIINANBIVSL Joosten and Nunez (1995) W1
Tween80 AIWdU4U 0.1 tlefidud sz lvimalunisarnisgaduvesuame’ TeFududdu
da'lddndwiraandudu 0.01 uaz 0.001 nlefidud Tasannsnannisgaduvea luguuas
enterocin 4 NAS NN E. faecalis INIA 4 vufiaduluvssiinlauazuasanaaesnininini
Tis IMau01n 15-75 lesiFud namdeesndi s nledFua denlSsuReudunsfesiauun

E » »
me3 Tagud2101i1naU Uen 9Nl Nissen-Meyer ef al (1992) 310474731 Tween80 UBABINIL
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* -« W oW * - s T . SR A o a <

rwaamstasususzritauames ledudufduiaduluvesginscinds fiermngades
fuauadveslassadumeluTungauuames TeFunazni laveutefusaduuniise
dhmursAenisgndiaioTas Tuingaveanuames Tedu Taonud1 Tweenso aiurisnsilde

- . & .- F - .
AvnssulumsdudaunnGathuunemviueim@udssyin 2-10 m

mef 7 manfSaudiounanisld 0.1 nledidun Tweenso uaziimdududnindooslums
L= E) e
ﬂ]ﬂ]ﬂﬂﬂ‘iﬁﬂ‘llﬁ\‘lll‘llﬂlﬂﬂiiﬁqu
( Comparison of 0.1 % Tween80 and distilled water as a diluent on bacterocin activity

determination )

Bacteriocin activity (AU, ml")*
Indicator strains
Distilled - water 0.1 % Tween 80

Bacillus cereus JCM 2152 800 1,600
Bacillus coagulans JMC 2257 1,600 6,400
Enterococcus faecalis ATCC 19433 6,400 12,800
Lactobacillus plantarum ATCC 14917 1,600 6,400
Lactobacillus sakei -subsp. sakei. JCM 1157 1,600 6,400
Lacrococcus lactis subsp. cremoris TUA 1344L 800 3,200
Leuconostoc mesenteroides subsp. 400 1,600
mesenteroides JCM 6124

Listeria innocua ATCC 33090 800 3,200

* bacteriocin activity was determined-by critical dilution method.

‘ﬁm : Joosten QY Nunez (1995)
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unn 3

ailnsaiuaziEnisnases

3.1 gunaei
1. Appendorf
2. autopipette (eppendrof , Germany)

3. inseannumisazaslunaBANANBI JU (Vortex Mixer VM=300)

4, Hot plate iu im Wi (Kando , Germany)
5. Candle jar
6, !ﬂ?ﬂﬁ’ﬂ pH iu (inolab pH Level I , Germany)
7. Autoclave {U $8°325 (Tomy S$S-325Japan)
8. TuTasnv (LG Intellowaye , Chitia)
3.2 M
1. Tween80 (Merck , Germany)
2. Sodium acetate (Ajax’, India)
3. Mg80,. 7H,0 (Ajax , India)
4, MnSO, . 4H,0 (Ajax , India)
5. FeSO,. 7H,0 (Ajax , India)
6. NaCl (Merck , USA)
7. Agar (Merck , USA)
8. Trypticase soy broth {Merck , USA)
9. TSA soft agar (Merck , USA)
10. CaCO, (Merck USA)
11. MRS broth (Merck , USA)

12. ¥indu

33 séaqﬁzm?ﬁ (SWETWIWATHANA and Lotong , 1999)
1. Pediococcus pentosaceus TISTR 536
2. Lactococcus lactis subsp. lactis NCDO 497
3. Lactococcus lactis subsp. lactis 10-1 JCM 7638
4, Listeria innocua ATCC 33090"
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3.4 YumonuazItnmanes

) s b - z .
n. ANMIBAINIINIyveuvouURfiSouandnlue 1M IBnA¥e GYP broth inadutuves

1 O 4 x ' -,
Tween80 139 W3suMpuiuemisidoauts MRS broth WSS

34.1

342

343

344

345

34.6

lﬁvﬂugﬂ Lactococcus lactis subsp. lactis NCDO 497, Lactococcus lactis subsp.
lactis 10-1 JCM 7638 W0 ¥ Pediococcus pentosaceus TISTR 536 Tu MRS
broth Agangil 37 °C rdluraat 24 $2Tua

Inladeuunfidsuaniin 100 uL 2 lupM13B0F MRS broth control 18z
GYP broth #iiA Mt U183 Tweens0-0,, 0.1 , 0.5 102 1% ﬁuﬁqw M1 37
°¢ Wura 2041w

Y117 spread plate U plate ﬁfl MRS agar +CaCO0,0.5%

Taaﬁ dilution 10" ~ 10" #1075 spread plate 1 plate

unei dilation 107~ 10° W15 spread plate 2 plaie

111 plate T spread plate 182 11/1i1 114 candle jar ‘?;qm ngideeiiiuiInd 24-48
$F1hws fulFmandenivu uudaze msaziaguse Wlsudounnns
m?syvms%gaﬁ#u?ummwﬁan'w q Tasldamaia

infeil1dTide 3.42 wnhnsiisldnassmanes nasany 1 ml e
TWidmaneunanifudy veunmes Tesuniforanldlusmsudas
Finlude 3.6

thaufmas fude 3.4.5 1thihwntiae pH @18 107049 pH meter

- - - s
3.5 AINYINAYEI Tween 80 ABNISHAAUYAMB3 1031 13- GYP broth 10N u¥euuniise

uan@n @aWugNINGe Nisin A , Nisin Z 402 Pedocin PA=1

35.1

YunouMINIaN plate

B Ed [ d ; bd * a
3.5.1.1 WMINSME@IUYS Listeria innocua TUBMSIADUTE Hgungll 37 °C

iWuna 24 ¥3Tu9

3.5.1.2 waaninuthdail¥e Listeria innocua 1011 (10" cellsm ldaslunaea

i < a e
nAaae il TSA Soft agar Smifiquugiiszuinu 50 °c ud21i1ly

Vortex

3.5.1.3 W unuaauu plate 1 NA agud
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° o .' - v °
3.5.1.4 101 plate lude 3.5.1.3 Ald hhasszvnbuvfavhemsnemimmh

n1snannslude 3.6

3.6 YunsumImIIsaBUANNEENIOINMITVSuTe Listeria innocua

3.6.1

3.6.2

3.6.3

3.64

3.6.5
3.6.6

o & a d ¥
uvenuaieunadnnutiuiuld 1 m Tude 3.4.5 mnduthnindea duam
oy & 4 A4 a &
10 ui 2 1dmsuuames TegunFeuuaiGonaafnad iy
rmrdes i mdudu Tnontsdnlauummes Todun 1411 100 w Taaelu
nasa Appendorf Mo 1] ud1viimrsifonie 2 medsdaritesdu 9 sz dy
¥ 3 H »
dnbhinduilswende
° 3 - o A =
W iAazA2 oY 10 yl Hoaasu plate a3 ou 13 Taod plate o
. 2. 4 :
Amuadlunineavass 1410 TaoNasananomy 144 Drop 71308018
uunawes Tedud M &30 dilute A3UMINIY 2-10 92#IA13 Drop 18
Y .o
ditution N_1:1;1:2, 1:4 , 1:8,1:16 , 1:32 | 1:64 , 1:128 118%-1:256 ‘Atud Ay
& o’ | 4' - . 3 -aw .; 3
sevunssngoathau lannoan wuAIvhvete s feudenta
» ] 4
i lhinludrisdengamail 37 °c duaat 24 $3Tue
o - % g X o L
dvnaralasgeinusnad vl amARYY (clear zone) 9INKAMITERIVIINTS
o [
10T YUBAUYS Listeria innocua WuiFnaivoaiusmes leduluudazaiide

N
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un 4

HaLazNIsINIaINaN1INAanl

. - -1 - <~ X
4.1 woM3AnEIS UM Ivea¥suunfiGatandinlue M sBBA¥e GYP broth

v o » z '
finnududuves Tweenso #aq W3sufouiverm5idoa¥s MRS broth NlFlu%an 13

VINMsANY WanIsINTgve ufenuaiiGouandnluemnioade GYP broth Ainamw
U949 Tween80 197 1liouMou AUBTM(E0438 MRS broth 718 uiFamisn (@131971
8) Wi SeuuaiiFounnanis 3 areiug M maTey (@1bWUFFinAa Nisin A , Nisin Z
unz Pediocin PA-1) 928 n1ata3 gy g el qﬁ“lum'mﬁrum‘;a GYP broth i 1 uduves
Tween80 0.1 % ‘fﬂﬁn'ﬂnﬁ'lﬁmr'l'umsﬂ?ag“lummﬂémlfe MRS broth #19 TuiSan13d1 ndn
fe ﬁatﬂ?amﬁaus‘1u1umm?qwmefauuaﬁ;?aumn’n‘lummsnﬁvw'fa MRS broth #1414
Fansfiuiaunisnsgluemsmonde GYP brots 9z MU EIMAUNISTY YR TS
uuafiFoinndn luemsfoude GYP broth Hinaidudiuve Tweens0 0.1.% o 18y
n1m?a;1mu§mmﬂﬁ|‘§mmninqm‘hiwaun1szs?m1uammﬁ'u~w‘1';a GYP broth 721
1t uve9 Tween0 0%, 05 182 1.0 % unsz‘n’aﬁfhrﬁununﬁm?tyuwi';mmﬂﬁﬁu nan
a’n‘lnﬁ'sﬁmﬁ’uémauﬂmﬁ?q;vem?feuuﬂﬁﬁmmﬂﬁn‘lumms:guwifa MRS broth 711 #1uif s
msf viendndntiuniledfeinuniseiyi Bitandaiy

uaznnnsEmA o mdiunsa-AveudenuRiitouanantuensoude Gyp
broth a1 1U81 Tween80 A149 (15199 9) Wit BRI ounn@nTa 3 g
i maney (ewuTANAA Nisin A, Nisin Z 40 Pediocin PA-1) wiininiatiifiunsa-ar
ﬁ‘;ﬁqa‘luemﬁcﬁ’wrﬁ'a GYP broth A2 1duduves Tweens00.1:% den/3suidfienu
aMIALITE GYP broth AR iIUYBT Tweens0'0% , 0.5 %Ay 1% Tunandi figas

¥ » 1
emIRIna ) WeunaRSouandnmimmmonuiamsontansa Thnmies



i, P 1 - : X
mM39h 8 SnnwaadveutouvniiSuuanin (Log CFU/mI) Tuemisiduuionay

$142%uwad (Log CFU/mi)

AN RY
!‘éﬂ «%"'e Pediacoccus pentosaceus Lactococenus lactis subsp. lactis Lactococcus lactis subsp. lactis
TISTR 536 NCDO 497 10-1 JCM 7638

MRS 3.22* % 0.02 8.19£0.02 8.2410.01
GYP + Tween80 0 % 7.70 £ 0.02 7.96 + 0.03 8.16 £ 0.01
GYP + Tween80 0.1 % 8.15* 1 0.00 8.08 = 0.05 8.21+0.01
GYP + Tween80 0.5 % 7.95 1£0.01 7.9410.05 8.05 £ 0.04
GYP + Tween80 1.0 % 8.08£0.02 7.781£0.03 8.06 + 0.02

o e oo a v &t Satg A
* i]’]u']ul‘*ﬂﬂﬂunﬂ'ﬂﬁUuﬂﬂﬁﬂﬁ‘]ﬂ“uﬁﬂ‘” | ﬂ“'ﬂ’]u'«lu‘lﬂﬁ’lﬂUQﬂu

9¢



1 L4 &
5N 9 manudunia-ma (pH ) luemsidouroniag

ranilunia-are (pH)
DTN
- Pediococcus pentosaceus Lactococeus lactis subsp. lactis Lactococcus lactis subsp. lactis
TISTR 536 NCDO 497 10-1 JCM 7618

MRS 4,53 0.06 4,72+ 0.13 459+ 0.15
GYP + Tween80 0 % 442+ 0.08 4,77 £ 0.09 444 1 0.04
GYP + Tween80 0.1 % 439 £0.09 4,64 +0.03 4351+ 0.13
GYP + Tween80 0.5 % 442 1,0.09 4.69 1 0.03 4.51 £0.10
GYP + Tween80 1.0 % 4.40 3-0.09 4.6610.03 444 +0.01

* Moy SD = standard. deviation (n=13)

Lt
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42 HAN13AAY1YBY Tween 80 iomanaauunme3Tedu luermsdaalie GYP broth
vesnduseuunitidouandin moWugfinana Nisin A , Nisin Z uas Pedocin PA-1

91N 1S ANEINAYES Tween 80 ABnITHAALLAMES ToTu U MISIALIFD GYP broth
veandudeuuniiGononAn n1oRuFHHAR Nisin A , Nisin Z 40z Pedocin PA-L  (A137471 10)
azwuh nsnAamsuames TeduveudeunaiSounadnmowuifinga Nisin A 1az Pedocin
PA-l  TuomMIsAtuTe GYP broth #AIMNUFUYES Tweens0 0.1 % sxaursondauunames
Iﬂcr‘?uﬁuéfaﬂmn?ﬂﬂm;%"a Listeria innocua WalndiRosfunsnanmimuamei Tefuveaie
uuafiGsuananluemisiasuse MRS broth # 1 luBemsdunnfiqe doumoiuiinga Nisio
z sz ¥nrndududiidiniilu GYP + Tween80.0.1. % tileidfiondu MRS udedialsfia Gyp +
0.1 % Tweensode Mnanswisuuames ToauTunrmndudiufimanis GYP fifl Tweens0 0% 05
% unz 1.0% nade enlioumsynimmunolinsaians ubamesTesuveude
u'ua'ﬁﬁmmﬂﬁn'lumiﬁ’ut'famstﬁﬂgﬂmnga Listeria innocua 32N AIHAANITNUAMDS 10T
wusaFonunfiGounninlueIm1sAause GYP broth iR uTuNEs Tweens0 0.1 % 02
ﬂ1n15ﬂ§ﬂ§€ﬂ1ilﬂ?mﬂﬂiléﬂ Listeriainnocua VAN AuanaRaIsiusmei Teduvauie
nunfiGoiarAn L IMFAGNSS GYP broth Hinamtidiues Tweens0 0, 0.5 unz 1.0 % uas
fadIndiFsande liuanrsfiunmanaadiiuames TeduveudsuuaiiGounndnluamisdos

| 4 v
1%8 MRS broth H 15 hwiFnsda

TR 10 MnenITvetLameIle iy (AUmI) vesuuniiiBouaninluo1madoudestindiag

ANBNIIHUBAUVAMB 18T (AU/m)
Lactococcus
PINIT Pediococcus Lactococcus
s X lactis subsp.
lanaiye peniosaceus lactis subsp.
lactis 10-1 JCM
TISTR 536 lactis NCDO 4917
7638
MRS 12800* 12800* 25600*
GYP +Tween80 0 % 3200 1600 1600
GYP + Tween80 0.1 % 12800* 12800* 6400
GYP + Tween80 0.5 % 6400 6400 800
GYP + Tween80 1.0 % 6400 3200 200
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MU N
: 3
assouomMNdsaveuazmsIndl

L1 nrindonoH1IiRoude GYP broth

glucose 10 8
Yeast extract 10 g
Peptone 10 g
Sodium acetate 10 g
Salt solution 10 ml
dndu 1000 ml
pH 6.8

hdusmtianmasmniinduniusuns 118 1000 mi uazalfy o WEYsznw
6.8 Tnlaldnooananes s ml WIT9MIB T autoclave fiqumg® 121°C iunm 15 Wil

33n13AT0U Salt solution

MgS0,. TH,0 4. g

MnSO,, 4H,0 02 g

FeS0,-TH,0 02, ' g

NaCl 02 ‘g

vindu 100 ' mi

e ¢ 0’4 : o hod
i usmRIrsmasaiod inaudd U S ns WG 100 m

2. msm?uuomméu«‘s‘o MRS medlum (MRS breth)

glucose 20 g
Yeast extract 5 g
Peptone 10 g
Beef extract 10 P
Tween 80 10 ml
KHPO, 20 g
Tri-ammonium citrate 2.0 g
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MgSO,. TH,O 02 g

MnSO, . 4H,0 02 g
» [

1ty 1000 ml

Wt ammarmnininfiniinashilg 1000 m Ininlowooananes smi
udindoly auoctave Agaimgdi 121°C dhaam 15 Wit

3. MVRToNEINSIRDNYe MRS +0.5% CaCO, + 1.2 % Agar

glucose 20 £
Yeast extract S g
Peptone 10 g
Sodium acetate 5 g
Beef extract 10 3
Tween 80 1.0 mi
K,HPO, 20 g
Tri-ammonium citrate 2.0 ' g
MgsSO,. TH,O 0.2 /]
MnSO,. 44,0 02 " g
CaCO, W 7 o
Agar 12 g
indu 1000 “mi

| 4 ¥ 13
Wt ukmmeaazawinduylSulS e 1814 1000 mi vasuuw bot plate SUaTNIW
. » P - - (4 0]
dilduie dudiiidoly suociave fqangil 121°C Hhurar 15 i minsun s ume
deftimnmousiidouds
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2
4 msmIoueYNIAsuYe TSBYE

Trypticate soy broth 30 g

Yeast extract 6.0 g
» [

ndu 1000 ml

» » ’
M vnmyasanzainhnaudiunsnaes WA 1000 mt Yulaldvaoanaass 5ml

viudrsihndelu autoclave figungl 121°C dhuna 15 wii

5. nun3aueINIsiBouTe TSAYE Soft Agar

Trypticate soy broth 30 g
Yeast extract 6.0 g
Agar 0 g
shndy 1000~ m!

g unauauaazaiedudi vl Ty ns 114 1000 ml vinown hot plate Sunzay
Tnlnldnooamanes’ s miitudhaiidoTu amwelsve oamgd 121°C dhaam 15 wil

6. MsIAIouSIISEETE NA

Peptone 500 \.g
Beef extract 30 g
Agar 15 g
vindu 1000 ml

hidunmanuaasmeiindu fu3 ey 114 1000 mi nastuL hot plate SunzalY
1] L] [ d = o
doldvan vindrindolu suisolave fguugii 121°Cithira 15 Wi
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MY
- - 3 X :
uamﬁnmb’mmmuty1aa|fouunﬁﬁaunnnﬂ'luammumcso GYP breth fin 1y
1Gu§H¥81 Tweens0 ireq nRsufouFUe M sBsude MRS broth MEhudanafy

ATIANENIN V1 : uaRansinaaniinaa¥e Padiscoccus pentosacens TISTR 536 voanamananoniai 1

fnoulalailidyld
o r . - | woannasmiv
R ITAVATNNNEIR sarduimnInlodl
smilioads v . Talafimnfu
#M | 1:10000 | 1:100000 | t:1000000 SuUgVIHIUN )
m3e10Y | 3e10%) | (m¥e109
1 >300 5300 160 157.5 x10°
2 >300 >300 155 157,500,000
[ - -
P difltarchunnifens
wafe=_ |
1575 o)
157.5 x10°
157,500,000
1 >300 >300 52 53x10°
Gy a2 >300 >300 54 53,000,000
- .U C.}
Wutuves dunio=s3 (ifaarzfunifens
#e)
Twoen80
Y 53x10°
53,000,000
1 >300 >300 141 139x10°
Gyriamm | 2 >300 >300 137 139,000,000
Auuved wtecae | (BifiBasziunIfons
Tween80 0.1 % s )
139x10
139,000,000
1 >300
>300 3 91x10°
2 >300 >3
GYP flm oo L 91,000,000
fvduves iunto; | (Fifoazdundon
Tween80 0.5 % , #t)
91x10
91,000,000
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S TnTnfidiui4
- . - | wonuasamiv
oy sAunTunionn sasduiniulnlnd )
emnidsa¥e | , . InTadindy
éit | 1:10000 | 1:100000 { i:tocooce | SMMGUINIUR (et
mie10Y { (miei0® | (mie109
1 >300 >300 175 172 x10°
2 >300 >300 169 172,000,000
3 (Hifonzaunisfern
MRS Aunde=172 .
1987)
172 x10°
172,000,000
1 >300 >300 51 48x10°
Gypinmu | 2 >300 >300 4s =\ 45,000,000
. (¥iRssrefunisiton
Wuduveq Auade-qs i
A7)
Tween80 0% 43x1 0‘
48,000,000
1 >300 >300 144 142x10°
- 2 >300 >300 140 y ‘ 142,000,000
e (¥Reaszdumsiieen
Wuduvea Aunno=142 g
%))
TwemSO 0.1 % 1421 lo‘
142,000,000
1 >300 >300 89 g7x10°
GyPimm | 2 300 >300 85 7’ 87,000,000
Ta Q¥iresszaumsitem
uduves Aundo=87 .
o)
Twenso 0.5% 87x lo‘
87,000,000
1 >300 >300 117 115x10°
GYP faaw 2 >300 >300 113 o 115,000,000
- (difosssAumsifem
uduves funfio=115 .
no7)
TweenSO 1-0% llelO‘
115,000,000

ATTHRAMAUIMN Y2 ¢ uumnﬁdm-:ml‘s‘umfo Pediococcus pentosacens TISTR 536 vossantInaneIniai 2
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ATRAMAIN 3 : uaRIMIANOenBinds Pediococcus pentosacess TISTR 536 ¥oananrinaaensi 3

S inlniidin s
. - . AIMINIINTY
2z AU IWReYN sanendnnlnlni o
MBS v . TnTaiiniy
dil | 10000 | 1:100000 | 11000000 | STWONMGEAWIUA ()
w3910 | 3910%) | (mT0109
i >300 >300 167 165 xto°
2 >300 >300 163 165,000,000
— AdiRsszdunafen
MRS Auano=165
Ro7)
165x10°
165,000,000
1 >300 >300 52 s1x10°
Gcypimw 1 # >300 >300 50 _ 51,000,000
o (Afifvassfumsiterm
Wuduves Aunfio=si .
Ro7)
Tween80 0% 51 xlo‘
51,000,000
1 >300 >300 142 141x10°
oy ithb 2 >300 >300 140 Z AT 141,000,000
- MBI TAUATSIIONN
ifudives Aunfe=141 X
nu3)
Tween80 0.1 % 141x1¢°
141,000,000
1 >300 >300 91 sox10*
GYP ﬁfmu 2 >300 >300 87 5 e . £9,000,000
— (dinsaszAumsiton
fuduves Alnho=89 N
#o2)
£9,000,000
1 >300 >300 123 120x10°
GYP ftms 2 >300 >300 117 _ 120,000,000
— (MHiRoaszRunatonm
Wuduves ANe=120 3
1R07)
Tween80 1.0% 120x1 o‘
120,000,000
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MTHRAHUIN ¥4 : LERINIIANIBNAI3 Lactococcus lactis subsp. lactis NCDO 497 ¥oaontinaneaniai 1

innulnTadifinig
ponBAIINY
whunTsion en s Inlndi
onsidsude Y . Inlnfiniy
sl | 110000 | 1:100000 | 1:1000000 inugrinaum ()
mie10Y | mIe10% | (w¥er0%
1 >300 >300 163 162 x10°
2 >300 >300 161 162,000,000
— (¥ifgaszaunisitens
MRS fuane=162
#67)
162 x10*
162,000,000
| >300 >300 9% 98.5x10°
GYP "il! A 2 >300 >300 98 p 98,500,000
A dRssrzdumaitenn
Wiuduves ANNDO=08.5
#)
Tween80 0% 98.5!‘0‘
98,500,000
1 >300 >300 110 108x10°
oypaanu | 2 “Im >300 106 i 108,000,000
Rl MifesszRunifosn
1¥uéyves Aunde=108 £
1Ry)
TweenB0 0.1 % ] osx 1 o‘
108,000,000
1 >300 >300 78 76x10°
GYP fmms 2 >300 >300 74 oS 76,000,000
- Finsazdunfom
Wuduves fAuntiu=76 .
Ry7)
Tween80 0.5 % 76x10°
76,000,000
1 >300 >300 67 65x10°
Gypimw | 2 5300 >300 63 o 65,000,000
— AfiRsnzrumate
Wuduyes Auntiv=6s .
#e2)
Tween80 1.0 % 65!'0‘
65,000,000
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MTHAMANIN ¥S : HEMINIATHICNITMI Lactococons lactis subsp. lactis NCDO 497 woaiantimaoeanisi 2

S lnladisdiul
a HONTINIINIY
£ whvnTmiens dandmdnonlaleid .
smuidoudo . Intailniy
1:10000 | 1:100000 | t:1000000 | FMMTIUN g
oie10" | (¥e10%) | (w3910%)
>300 >300 149 148 x10°
>300 >300 147 148,000,000
— MdosseAunisitons
MRS fAunde=148 .
lﬁﬂ'!)
148 x10°
148,000,000
>300 2300 86 8sx10°
GYP finmy >300 >300 84 85,000,000
Wuduves EW 1) ] (OFfosrziunsdony
A7)
Tween80 0 % AT
85,000,000
o a1/ 133 132x10°
GYP fngw >300 >300 131 132,000,000
Wuduveq ATRTITS Adifarssdumsites
T #o7)
weenB0 0.1 % w—
132,000,000
3 s o 97x10°
| >300
GYP finu >300 96 y 27,000,000
Huduves O] (dfvrsduamitens
Tween80 0.5 % - LI9))
97x10
97,000,000
>300 >
0 59 s8x10°
-l
GYP #in >300 >300
™ 57 58,000,000
tiuduve, O B (difveszAunisidons
58x10°
58,000,000
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wnulalatidivuld
NONTINTINIY
7 phumunions Sasdndninlnlad .
emAoude . Talafim¥n
1:10000 | 1:100000 | 1:1000000 fugyiuady (et
mie10Y) [ (uleio?) | (wTe10%
>300 >300 154 153 x10°
>300 >300 152 153,000,000
—— (diftvsreduniziteny
MRS ANRDe=153 .
We)
153 x10°
153,000,000
300 >300 93 92 5x10°
GYP finaw >300 >300 2 et 92,500,000
; ifioerzduniybesn
Wuduveq AuRAo=92.5 -
Re)
Tween80 0 % 92.5x10°
92,500,000
e >300 127 126x10°
GYP Al >300 >300 125 126,000,000
- - -
Wuduveq RS MiMsarzdunsifens
u7)
Twoon§0 0§ ¥ 126x10°
126,000,000
y 300 20 93 91x10°
GYP #,ﬂ‘r'u >300 >300 89 g l,(m’mo
Widuwng T (ASfisarzRuniydens
Tween80 0.5 % - iR87)
91x10
91,000,000
>300
>300 60 s8x10°
& >300 >
GYP ANy 300 56 55,0000
uduve, Aunfo=ss Odifsaszdunisifens
Tween80 1.0 % - W)
58x10
58,000,000
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S InTadlimi g
HONIATINL
P szhunmlern Sasrwdnoulnlnd .
oI . . InTaiindn
dl [ 1:10000 | 1100000 |  1:1000000 inugrinaum (et
w7010 | (w¥e10® Minl0®)
1 >300 >300 171 170 x10°
2 >300 >300 169 170,000,000
— (difsaszdunifosn
MRS Aunde=170 .
A7)
170 x10°
170,000,000
1 >300 >300 150 149x10°
f\ﬁ - 2 >300 >300 148 a‘ . . 3 149,000,000
. iRoyyERunIs o
Wuduves Aunio=149 ;
A7)
TweenB80 0% 149“0‘
149,000,000
1 >300 5300 157 156.5x10°
GYP ﬁn n 2 >300 =300 156 5 . 156,500,000
ot (O¥Rsaszavnisfesn
iuduves AURBE=156.5 P
IRG)
Tween80 0.1 % 156.5X10‘
156,500,000
i >300 =300 114 113x10°
Gypinmy | 2 >300 >300 112 < . 113,000,000
ra g (4ifsszfunaion
Wuduves ANNAE=113
#e7)
TweenSO 0.5 % 11 3310‘
113,000,000
1 >300 >300 117 116.5x10°
GYP fianwm 2 >300 >300 116 L. 116,500,000
— (iRsarzdunsifens
I‘u{u‘ag AUNDo=116.5 -
A7)
Tweens80 1.0 % 1 lG.leO‘
116,500,000
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ATTHNNIIN ¥8 : UTRINIAINI0ISIN Lactococcus lactls subsp, lactis I0-1 JCM 7638 ¥eHnn1ImAneIn i 2

fnnnTnildhinld
" - #OMIAIINTY
oo | &, IEAURTRINON Sasrdmd e Talndl tolotlnd
pwmnihsade . alaflniy
g | w000 | 1100000 | 1:1000000 inougeinaud )
m¥e10Y | mie10™ 19910
1 >300 5300 182 180 x10°
2 >300 >300 178 180,000,000
— Adfsssaunsfesn
MRS ANRno=180 -
A7)
180 x10°
180,000,000
1 >300 >300 145 143x10°
Gypinw |2 > f 141 o 143,000,000
, (difnszdunaifens
uduved Aundo=143 L
IRB7)
Tween80 0% 143x10°
143,000,000
1 >300 >300 166 165x10°
Gyp finu |2 >300 5300 164 TR 165,000,000
e AHiRvszdumiifens
Winduves Aunhe=165 4
1Aul)
Tween80 0.1 % 165x10°
165,000,000
1 >300 >300 123 122.5x10°
Gypimw | 2 >300 >300 122 ) . 122,500,000
1% Adissfuntes
$uduves Aunde=1225
Re)
Tween80 0.5 % 122.5x 10°
122,500,000
1 >300 >300 109 108x10°
Gy | 2 >300 >300 107 108,000,000
7 (fifoaszdunmifern
Wufhuveq AURNG=108 _
Hn0)
Tween80 1.0 % L08x10°
108,000,000
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inlaTodiditg
= - . HOMINAI WY
z FEAVATUATONN gasrcuinnulalail .
smuidsude . . TnTniiny
&t | 110000 { 1:100000 { 11000000 | FTMIUGUENIIUR .
m3e10Y | mIe10%) | (mi¥e10)
1 >300 >300 178 177 x10°
2 >300 >300 176 177,000,000
—3 AdifvaszAunstom
MRS Auano=177 _
iﬂﬂ'l)
177 x10°
177,000,000
1 >300 >300 145 141x10*
- >300 >300 137 N 141,000,000
AN OMhsrrzdiunmifesn
Wuduves Aunne=id1 _
(Clip);
Tweens80 0% 141x !o‘
141,000,000
1 >300 >300 167 163x10°
GYP I 2 >300 >300 159 . 163,000,000
— AdiRsazduniitons
Wuduuss Anafie=163 X
A7)
Tween80 0.1 % ]63!10‘
163,000,000
1 >300 >300 103 t02x10*
Gypimw | 2 >300 2300 101 /8 102,000,000
— (difosseauniion
Wuduvee Aundio=102
)
102,000,000
1 >300 >300 117 117x10°
cypimaw | 2 >300 >300 17 117,000,000
3 A¥RmszRunisiSons
Wudiuveq Anate=117
fy7)
117,000,000




AMITNMANUINT V10 : HANIIA 1INV Pediococcus pentosaceus TISTR 536

. P
4 4 MUAUD cfu/ml Log ,,cfu/ml 4
0I5 NVAUTD 4 - 4 . > . fuRae (X)
o o & A o & o o o o
AIINT ATIN 2 59N 3 ATIN1 A5IN 2 34N 3
MRS 157.5x1050 172x10° < | [165%10° 8.20 8.24 822 8.22
GYP + Tween80 0 % 53x10° 43x10° 51x10° 7.2 7.68 171 770
GYP + Tween80 0.1 % | 139x10° 142x10° 141x10° 8.14 8.15 8.15 8.15
GYP + Tween80 0.5 % | 91x10° 87210° 89x10° 7.96 7.94 795 7.95
GYP + Tween80 1.0% 4 “425x10° /| “115x10° | 120x10° $.10 8.06 8.08 8.08

19



MIUMANUINT V11 : HARINANIIIIUINYDS Lactococeus Pactis subsp. lactis NCDO 497

s 2 § e cfuml Log ,, cfu/ml "
DIMILAEUTD - { - S > ,_ — auRay  (X)
AN 1 ATIn 2 ATIN3 | aFnL | afen2 | afan 3

MRS 162x10° | 148x10° /| |153x10° [ 821 8117 | | 8.8 8.19

GYP+ Tween80 0% - | " 98.5x10° | ~85%10° | '92.5x10° 7.99 793 797 7.96
GYP + Tween80 0.1 %4708, 10° | 132x10% . 126x10° 8.03 8.12 8.10 8.08
GYP + Tween80 0.5 % | “.76x10° 97x10° 91x10° 7.88 7.99 7.96 7.94
GYP + Tween80 1.0% | g5¢10° 583x10° 58x10° 7.81 7.76 776 778

9



MINAMHUING V12 : UAAINENIFATHINYDS Lactocoeeus tactis subsp. lactis 10-1 JCM 7638

¥
MUY chu/mi

cly g Log IOCfu/ml ' ﬂ'
BIMISIHUITD - ' il ) — o — Aundy (X)
AT 1 AFan 2 asan 3 | avn ajaNn 2 | aTeh

MRS 170%10°- 180x10% /| | 177%10° 8.23 8.26 8.25 8.24

GYP + Tween80 0 % 149x10° 143x10° 141x10° 8.17 8.16 8.15 8.16
GYP + Tween80 0.1 %- | 1156.5x10° [ _165%x10% -} - 163x10° 2,19 8.22 821 821
GYP + TweenB0 0.5 % | (113x10° | 122.5x10% | 102x10° 8.05 $.09 8.01 8.05
GYP + Tween80 1.0% | j16.5x10°| 108x10° | -417x10° 8.07 8.03 8.07 8.06

£9
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m‘mammnii ¥13: UaRIAIYDY pH m@o Pediococeus pentosacens TISTR 536

A \J 4 1]
I A1 pH fAunny adluany
oM1@EsITe 73 > 71
afthl | afW2 afan 3 (X) NAIFNU(SD)
MRS 460 4.50 4.50 453 0.06
GYP + Tween80 0 % 4.50 4.35 4.40 442 0.08
GYP + Tween80 0.1 % 449 433 4.35 439 0.09
GYP + Tween80 0.5 % 452 436 438 442 0.09
GYP + Tween80 1.0 % 4.50 4.34 437 4.40 0.09

ATTNMIAHUINT 144 UTRININGI GH VOURD Laciococens lactis subsp. lactis NCDO 497

t ) o s ol
2 2 1 pH aunty AuugALY
DTN INLIUYD v 7 s
A 1| asan2 AsaN 3 (X) 1MIMU(SD.)
MRS 4.86 4.61 470 4.72 0.13
GYP + Tween80 0% 4.87 470 4.75 4.77 0.08
GYP + Tweeng0 0.1 % 468 462 463 4.64 0.03
GYP + Tween80 0.5% 4,72 4.66 4.68 4.69 0.03
GYP + Tween80 1.0 % 469 463 4.66 4.66 0.03

AIIRAEINT 915 uORIN NG pH NOUND Lactwcoccus lactis subsp. lactis 10-1 JCM 7638

L] \J J L] 4
I X A1 pH ARG ANVUAVU
21 TINvA¥E 5 yo >
afml |-asan2 ATan 3 (X) UMISN (SD.)
MRS 445 474 4.58 4.59 0.15
GYP + Tween80 0 % 4.45 448 4.40 444 0.04
GYP + Tween80 0.1 % 442 443 4.20 435 0.13
GYP + Tween80 0.5 % 461 442 4.51 4.51 0.10
GYP + Tween80 1.0 % 4.45 4.44 443 4.44 0.01




MANHIN A

o A 3 4; x [ .
HON15ANYIYBS Tween 80 Aientsndauuameilodu luemutiuaude GYP broth veandu¥euuniiSauanin meWugnudn Nisin A , Nisin Z unz

Pedocin PA-1
1 r =y - x 5 -
AITNAINNUING A1 : MIAINT SNV MUANBSITOHUVDY Pediococeus pentosaceus TISTR 536 Tuermisianuveviinnig

J 1 1§79 Clear zone 119 dilution 1 Bacteriocin-activity (AU/ml)’ . d
DIMITLAUNED 74 v v 73 7 3 ) AuRnY (X)
AN 1 349 2 AN 3 A3 1 791 2 AN 3

1:128 1:128 1:128

MRS 12800 19200 12800 14933.33
g 1:256 1:128
1:32 1:64 1:32

GYP + Tween80 0 % 2400 9600 3200 5066.67
1:16 1:128 1:32
1:128 1:128 1:128

GYP + Tween80 0.1 % 12800 19200 12800 14933.33
1:128 1:256 1:128
1:64 1:64 1:64

GYP + Tween80 0.5 % 6400 6400 6400 6400.00
1.64 1:64 164
1:64 1:64 1:64

GYP + Tween80 1.0 % 6400 9600 6400 7466.67
1:64 1:128 1:64

$9



4 - 1 ‘ o]
MIIMARIING A2 : MnonsTuveaumme3Teduvea Lactococeus factis subsp. lactis NCDO 497 Tuomsieuveyiianeg

d .. .. +
2 2 @14 Clear zone 914 dilution #1 Bacteriocin activity (AU/ml) . o4
DIMILAYAUTD o ra v 3 73 73 7 fAunay (X)
AsIN L AT 2 | afani3 | e foaTeii2 | afedis

1:128 1:128 1:128

MRS 19200 12800 19200 17066.67
1:256 1:128 1:256
1:8 1:8 1:16

GYP + Tween80 0 % 1200 2000 1600 1600.00
1:16 1:32 1:16
1:256 1:128 1:128

GYP + Tween80 0.1 % 25600 9600 12800 16000.00
- 1:64 1:128
1:64 1:32 1:64

GYP + Tween80 0.5 % 6400 4800 6400 5866.67

1:64 1:64 -

1:32 1:32 1:32

GYP + Tween80 1.0% 3200 2400 3200 2933.33
1:32 1:16 1:32

99



i at a - &
MINMARUING A3 : ATNINTIUVOIUMNGTTOAMVBA Lactococcus lactis subsp. lactis I0-1 JICM 7638 Tupmadsaiostingieg

2 &2 21519 Clear zone 09 dilution 9 Bacteriocin activity (AU/mil)" o
I o | T3 ] 7 a1 ¥ Aunas (X)
Asm 1 f3dIN 2 f5IN 3 AT N1 ATIN 2 39N 3
1:256 1:256 1:256
MRS 25600 25600 25600 25600.00
1:256 1:256 1:256
1:8 1:16 1:16
GYP + Tween80 0 % 1200 1600 1600 1466.67
1:16 1:16 I:16
1:16 1:32 1:64
GYP + Tween80 0.1 % 4000 4800 6400 5066.67
I:64 1:64 1:64
1:8 14 1:8
GYP + Tween80 0.5 % 300 600 300 733.33
1:8 1:8 1:8
1:2 1:2 1:2
GYP + Tween80 1.0 % 200 300 200 233.33
1:2 1:4 1:2

* HUIome a = Bacteriocin activity 91 1491 Critical dilution method

L9
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HMANUIN 3

mwuﬂﬂﬁinwnﬁnmnmzmmmmwnmamnm

4 \ 4
NMWHUINA 41 ! broth nims

NINHUINT TEDHIANEoWaRAN] I\ Candle jar

: o 4
AMAHUINA 93 : uansanume Inlatluea¥e Pediococcus pentosaceus TISTR 536
wnansthluenasianulidmsunisldnuiionisnwivinuu ldeygslimihluldusslemiiunisen

ludnsallagsau Snvivhudlvidawdasilon wasseseedatadivesenarsynasaiinisinluly
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AMNHUINT 4

ANHUINT 96 : LARITNEULYDIDATITIUILAVNITINO9A 9 Tunaea Appendorf

A o . -
WDV INITNTIVNN Bacteriocin activity

= = v o o 9] = = Y 1 ) v ¢ v v
nansiiluenansianulidmsumsldanuienisfinwivingu leygnlmhlulduselesimunism

lidnsallagvivau snvivnudilvidauwdasilon uazdesevsatadnvetenarsnnasaidnisinluly
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' 4
AWHUINT 47 : LAAIANHMEYDS Bacteriocin activity GUPNL%FJ

Pediococcuspentosacens FISIR 536

" v
AINALITN N3/ e (AN vo 4 Badtericcmactiviey oo

Lactocovsus factis subspy lactis NCDO 497

i v o &
.ﬂ']‘HN‘N’]ﬂﬁ 49 :LAANANYMUE VDY Bacteriocin activity V84L%D

Lactococeus lactis subsp. lactis 10-1 JCM 7638



PMWTINT 910, \Rediococcus pentosaceus
bttp?/bioweb, usu.edwimicriscopyResearch. htm

DINENINT S ML aclochecits, Taotis subsp. lgeis
http://gertaie,jgT-pEfarg/draft microbes/|3ecfiacecdosie. html
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FANHUANT N\ Distarid monetytogenes
http://wwAv. biecentreX-eanvhitm!/fodd gatety _infermatremhtml

mwwmnﬁ 3130 Listeriag-inonocytogenes

http://medinfo.ufMedPvear2/mmid/bmss3004mfages/d7115.ipg
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