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ABSTRACT

The objective of this research was to study the effects of probiotics on
growth inhibition of pathogens in brine and fish sauce fermented crabs. The
examination of microbiological quality of 40 fermented crab samples obtained
from fresh markets in Bangkok metropolitan area found that the samples
contained total microbial counts of 10° - 10° cfu / g, total lactic acid bacteria of
10’ - 10" cfu / g and Bacillus cereus was found in 52.5 % (103 - 10" cfu / a),
Escherichia coli in 37.5 % (10° - 10° cfu / g), Staphylococcus aureus in 20 % (102 cfu
! ), Clostridium perfringens and Salmonella typhimurium in 25 and 125 %
respectively.

A study on growth of four species of which were Lactobacillus acidophilus,
L. plantarum, Pediococcus sp. and Enterococcus faecium in fermented crab
extracts during fermentation at room temperature for 24 hours found that, all 2
kinds of extracts, at 25% concentration the growth of L. plantarum and L.
acidophilus were significantly greater than those the other two probiotics (P <
0.05). These probiotics were then used in a test to inhibit the growth of five
pathogens which were B. cereus, Cl. perfringens, E. coli, S. aureus and S.
typhimurium in MRS medium, original brine and fish sauce fermented crab
extracts, at room temperature for 48 hours. This study found that in L. plantarum,

L. acidophilus and mixture of L. plantarum and L. acidophilus showed different



effects on inhibition of pathogens. L. plantarum exhibited the best inhibitory effect
on pathogen growth in all extracts and medium.

In the final step, effects of inhibitory effect of L. plantarum on pathogens
during fermentation of crabs in brine and fish sauce at room temperature for 48
hours revealed that L. plantarum showed allittle effects on inhibition of pathogens
(<1 - 2 log) when compared with control samples, because of the concentration of salt
in fermented medium was higher than the suitable amount for probiotics growth and
producing anti-microbial substances. So, the evaluation of the appropriated salt
concentration in fermented crab medium or the reduction of the salt should be further

studies
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Emden - Meyerhof Panas (EMP) iaa;ﬂﬂﬁﬁ?ﬂ'\ﬁmm loisatl
nglad + 2Pi + 2ADP ———  n3AUANGN + 2ATP

2) Heterofermentative @nsamimiaaliinsausnFnuazkanituey q fo
unseesifin - mfueulseenladuasiemueslutBnamunnnim@niosminnsinng
winlasuuaiGauanannga homofermentive #23@ phosphogluconate TeaUfen

YAVHERE LS
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wueiGsuanAnfhugduviadngulug awnsonullusssuad lsanizetedi
Tuanwnmmineesanivuasdnd Wy fneee nalines wahwdin wun Ensanufen
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Auiug al&iSnuasmadumelasasmstuasdnd (Wood and Holzapfel. 1995)

wuARFauanAnduuniihi 12 ana Snvausddy lusiasanaiifl

1) Streptococcus WiadzUFnNsInaiFazlls autm 0.8 - 1.2 llrsiume Geedu
husealdvizesietuilug dadlunan homofermentative r@afauiudnatnnswinnglag
An nsauanfiniiia L(+) feammsamemnsluniadiyge annsotydulaléianmgd
20 - 41 sy anidsa UNIiainIHialsAlunwiuasdnd (Hardie and Whiley.1995)

2) Vagococcus \huuafidauanainduafiauiildneiiaviniu anaiinLifies 2
11imAf Vagococcus flauvialis 4«5:4‘3’%@'114 streptococci NN N uaz V. salmoninarum
FousnlFantausaneaiiihilsa (Stiles and Holzapfel. 1997)

3) Lactococcus indqUirmmnaanieglls s 0.5 - 1 lilasuss agiden
siefuilugiteGueiuiuaelifu 4 sdansausnangiia L) Sntfidundrdelumeran
HARATTIUNMIN mmmm?m'lm"ﬁqmnqﬁ 10 - 45 aspIaFea wuluunassing 4 idudn

nA 69 vt U uNAL (Teuber. 1995)



4) Enterococcus viedidugilld efdien 1 vieiueuduselddy q annsaidiy
Wignmgii 10 - 45 asAugaiden wdansauananatia L(+) 4oy facultative anaerobe
gieantzansemslunaaiyge unatlaibitialsa (Deveriese and Pot. 1995)

5) Pediococcus 1IafgUFMSINAN TR 0.34 — 1.43 Lulasiums Ml
snrausiawy Tnalin 4 edinfupdraania winnglasluanozitlifienmaldnssuan
finlia DL uar L(+) unaliamidieiuazlniida (Simpson and Taguchi. 1995)

6) Tetragenococcus SENmITMIILINFmIte Pediococcus Wavnnipsnatii
P. halophius  walddndmunimidiesananaanansalunaaioluemisieiings
nAsupnaladgaie 18 wlefiaus ussiidduiuaun 16s rRNA  IndiAeniuans
Enterococcus Was Camobacterium mnn’i'mqal.ﬁu (Simpson and Taguchi. 1995)

7) Aerococcus HanmusnswLNAWieu Pediococcus § 2 1iaAR Aerococcus
viridans WAz A. urinae 9l A. viridans Ylfjaasihnef (lobster) inlsauaziiiadaciy
nafimlsaluau (Stiles and Holzapfel. 1997)

8) Lactobacillus \adgUsviuvien anadteiuhuenadu 1 LigFwaded i
\waeut Aaulu facultative anaerobe Fesmeansaminslumaaige Wi liRTgumgR
30 - 40 avrnaaden DhuwpRiFuananngulngiian Sronmaniaistesdnnemng
Al AruasniBinsdoiriiuazdiss ( Axelsson. 1998)

9) Leuconostoc. pilimsaaduiuansildides vy luawnsiiinglag wed
fignenifineenifueusdeiiradresuuniidauanfinana Lactobacillus  Twiinua
adliniavsanaagifsn 4 sefudugieFaamaiuasiddy 1 dmadhuman
heterofermentative - iiasanuinnglasldnsauanfnuasadnfiudau 7 iy enues
mfuaulneanlsfiazarmansane - wATGtuAnAnanatTiumuatairendusaly
2MENITINARY FiBIN1TaTeMNFIUMAATTYER (Teuber. 1995)

10)Oenococcus TTiABEaAe Oenococcus oeni FalAENINAN Leuconastoc
oenos  feAnusNTRNSNURBnsaLasian uaaA I dindugels  uasdduauy  16s
rRNA ARaNTiiafy 1 luana Leuconostoc atindniau (Dellaglio et.al. 1995)

11) Weissella suinsadiiluviauuasnaainan ade Leuconostoc inndnatiluana
Leconostoc UaT Lactobacillus 3 7 1in A Weissella paramesenteroides, W. confuses

W. halotolerans, W. kandleri, W. minor, W. veridescens (Stiles and Holzapfel. 1997)



12) Carnobacterium waﬁﬁgﬂs‘mﬂuﬁaumﬂmmm%uﬁaﬂ'mnmﬁﬂﬁ"ms‘(fnﬂu
Wadpnn  Snlbinumsfesinduanet  wdanseuendnatin L(+) N 6 1la Ae
Carnobacterium divergens, C. piscicola, C. gallinarum, C. mobile, C. funfitum ug% C.
alterfunditum (Schillinger and Holzapfel. 1995)

Axelsson (1998) ldwiwwuafiGausnsineanilu 12 ans ldiud  Aerococcus,
Carnobacterium,  Enterococcus,  Lactobacillus,  Lactococcus,  Leuconostoc,
Oenococcus (UNNMAIN Leuconostoc), Pediococcus, Tetragenococcus (UWHNNAN
Pediococcus), Sterptococcus, Vagococcus (WNNIAN Steptococcus) WRe Weissella

] = o=y ] o [ d'
ma:ﬁqanamﬂuummnm&nu AIRTIN 2.1

=} s § =) =t -
AN 2.1 AURANLARAN 7 IBWLAMTEURNAN

asa .
. IRaTUNINAN
viau
o< £ 3
ATANTIRA 3 @ © 3
‘ 3 3 e 3 %8 287% 38 8 3
S 3 ® P, O © o g% o 9 Q
8 9 3 8 © 9 o 8 ¢ 8 Q e
© = Q o) Q S o &) <
Q 9 o) Q 8 8 8% 8 ¢ o] ()
E-s iR\ evauslsS 55 & &
& g | O ) c @ & o 9 o S @
O ~ = < u a9 > a9 O a n ~
Feesadradnnnu K - L)Y . - + -+
winnglaali CO, - - - - - + - ;
WY R 10 °c n QRS P & Y2 o~ + + 4 -+
Wwinynguugd 45 ° - |- St o -4 -
wigluinda 6.5% ND “H- | +-  + * - - - -+
Wwiyluin@a 18 % + M . . -y
iyifieT 4.4 ND +-| +- - +  +- -+ - -
A3y IaT 9.6 - - - + o+ - - - - ¥
lalswefusansauanin L DL°|DDL® L L L D D L L
+=HAUAN, - =HeAY,  +-=usnAnfusswdnetia,  ND = Lidideys

= natiagUiafiuvew,  ©=leltuefusnswiumueiia

(ﬁu'l : Axelsson. 1998 )



wuARidouanfin  uenanntumuméAtylumsraranaminasudadiafiumum
dnfniu 1 8n 1y mmmﬁu{ﬁmm?‘cymmaauw‘%ﬁ'nﬁﬂ’éu 116 w  Bacillus
subtilis, Micrococcus pyogenes, E. coli, Salmonella sp., S. aureus, Pseudomonas sp.
(lusiu (Gilliland and Speck. 1977; Inoue et. al.1980) ilesannzauaniin azddn 7
ahaau mldiesansnas aulinsansenaEsyula uanandl Tunssuaunnsmin
dufinansau 1 Anslunstudimasiyenduidinde 1y

1) lalaseuulefeenlss (H,0)  wueiiGuusnBnasnsoainlalasaunles
sanlaaldduauann diasnifhueiiGed bifiewlsiasnzea (Price and Lee. 1970;
Gilliland and Spech. 1975; Gilliland and Speck. 1977; Haryoro et. al. 1981; Abdel Bar
and Harris. 1984)

2) lneuahia (Diacety) figaanlu C,H,0, laazaiiatila 2,3 - butanedione (ilu
asiliinduamsia faoundudu 200 ‘lu‘iﬂ?n?usiﬂﬁaa?mmﬁmmt‘l’ué«nmﬁ?@mm
SasuasuusiiGrunsuay Aacandid 300 Liamiusefinddns mmmﬁuéqmm‘%:y
ssmuAnFaunsuuan  aslsenanalifunisueniudniiiu GRAS  Haonnlsandt
annsalfifuasiuyalusmisls winldhuFnuen mamifensiindupuus &
T wmdeldadiNuansiaenn anelflnessfiatumeus Wisdlnderiaclds
&ufanms dinsanniluasfiszmeding Ahivasanéeluamns (Jay.1982)

3) uuAmeledu (Bacteriocin) hillsiubuanalig snnsodudauunaiidelimn
39 HARANULATGEVANETin 19U L. fermentum, L. helveticus, L. acidophilus , L.
plantarum, Pediococcus acidilactici, P. pentosaceus WiAWa3iatuannuuAnGasAia
1] ﬁamﬁmﬁmamﬂua:ﬁmumm?nlum?ﬁuéq‘?isi'NrT anansofudinaeioes
wuANFawnNsNLINuaNeTlia 1y S. aureus ,Listeria monocytogenes \ilusiu 13w (nisin)
Fafuuurmeilatusianile NARAINULANERANA Lactobacillus 132 Streptococci NgN N
gansoflasiunisentesslefies  Clostidium  botulinum  FemuariFeugeluenng
nestledld usbiiatufuuaiGounsusy Sasuasm (AW e mFATANT. 2532)

4) 7 Reuterin) WhuansAibililsiu iwintuanas axaneilFRTifes
dunew  giuRkARAIN L. reuteri annstiuginaaiyresyaui Bnasslink
AT GeTideaRndunsauan unsuey fad 51 TWsledo uasqRwddimlmAalsae s
Wluie 114 Salmonellae, Shigellae, Clostridium, Staphylococcus, Listeria, Candida U8

Trypanosoma \flusiu (Jay. 1982)



uenant ieiumeresytuasdndliTuueiiGauanfinnguiidutisuleda
dlilussumaduemns wedaesdwidasdoedudalfmnafsasfmidessre
uni Inansasnanssureaedlaiaslfidama (azoreductase) L - ngalstia (B -
glucuronidase) tum - ngladiaa (3 - glucosidase) uar tulmsisiang (nitroreductas)
nszfuneineusenedlsFivwhilunstenimauaning snlibifsernsud  don
Fupriminianduseiemelfifnmenruaudents nezduszuugidui sk
gngamsTIdendn gut nutrients 1 Nl neaeiiluunsiia AMALAENTRIMIAR
Tzaviala anpaiaaesanluden uazaamsiiaideludesnnen [l (Hiton et. al.1992)
2.2 udnfusARdmen

rmTuEa RN uemnsimenslnatuatitn e nlulszmaununsiu
sanundlszmAluousziusn - TnmewizadieielulsznAnauieduns usenidiodsd
i Geaun fuyt anuasne ummﬁa‘lﬁﬂum‘?mﬂ;«n‘?&:douﬂ?:nﬂmmmmﬁ‘imﬂ
Lildlu@mlszarduiuoanunuds - lunssuaumsnindoulngjendufiitenainqd
widiRnussTaglurnnmaduannsaessdafibmulidaeulsimes 9 uazdims
Faundeadiion (HednRenaduddmdamsliiannsosiydntls Wensdeeiud
fudsqduviditliganis auldndaouniiidedunuanseiulaunrseusiay
UszmAidausiasiiasiiu idniosidahiinaainnszuaunmin i 3 ngx Aa (I
U USIFUANNY. 2545)

1) idniuswites nestmumamindaulngjendenlfizenanniaulsfieednfin
TaafimsldinfeluBunnugs iielleafunaduanuusiite Wy tansusdndiminoes
szmamaadansfusani@sld Wud nadl dlauazyg

2) rdmiusdlesfisinszuaunmmin 2 fuseu Ae fumeuusn Banieminlae
admeulniandadiin Sumeud 2 fsnmadinqduimdemlulansmasifusuk
Uffeen deldifanfusedia cdmfusilungail Wi sk denduazedaiosmis
ANMOUEAIEARITY 19U mam - chao TullssinAriuyan makassar fish TuzzinAfiulnil
e une funa sushi urlsznadiau dudu

3) rHanuTmandansaiiuFtotetaas Lﬁmﬁ"mﬁﬁ?ﬂﬁ Timhun@dnioeig
Fies vy inladikdaluremoandy Sdrramnaemainhiiu 1 Geu fnlafldTindy

o ) g A’ ¥ o .
uazsaTIALANANANULR WIS uananiidadl fish silage uay  fish soluble (Thidiy
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2 3 *
wana N LR ARRIMInATNEN T RIMEN RNy
[ 0 [ %4 g

3 Uszstmlugy - Al (R Aalaed. 2543)

1) dsuavgea  WhedadurmBaanmaindaduniuings  wdanuulily
anmbisianniAdszana 3 - 6 Heu nsauaanzdouiiuzaavacunlzausasa

- ' &' -3 a 1 0’; %’

1% usrsinde iuliiElna un wden wyg dudu

2) dszmnedl undasiusiaon dan e ven wiatamiin  winfungs vulu

[} A L] - [ & & J
anlitienniassusutie thunuslssfasuasainuan landasusilsanannaal Sausn
anlulnsudaismnalunnuedavaslsanatinmseaauastiiinandaiueniduiu

4
TunadeauasBamunadingdfe Tuguiinetian dudu
o I 4 <y o & d‘l’ - o e <2 <t

3) Uszmiluioidaihdu edadusilzzani adsnmeaminiungedin
atnfnn  ideeaiinaglddngn s Frveann warndnadllsng  Feasnlils

% di.d -l:' [] g ] - -] af
anmsuannindusauanseenly wananil luunuie Wy mMessdueaniaeiuiie
aenefimsldfinizsaadlildng  sastinemnswinhiegluszianil 1Hud danFr dan

191 Usndn &udn e Aaimia s

2.3 inas

2.3.1 mwdﬂé'tyuaémsu‘%fnn

Yreniteyiin uemnmmindaisangfitlygaasati indesierinlandi
Wiiuesdtlssneuménlumanin  uenaniifilumslisenadinjaswd Safhusia
-ﬂqaﬁﬂLﬁﬂnﬂ‘ﬁuﬂ?ﬂ'ﬁﬁﬂﬁtﬁmn‘éummmmmumm‘é'né’oﬂ Uneuananiiaminaniuy
dnnlsznevmadduin  fdandndung Fuihiteufnlsmutusealsznamnnalu
Ussndlnsuaznosalsmnauningu iiasnniizanfasen mAnlzmmiliieusemm
Tiums  uda Yaes Mannsoiilllszneuennsliduaaattg ity 61 vizefnlsanulag
anlaanininnegnivdnacsieu 9 sy taqiiu wudr Yuax FoduldamAnnh
seaurenlsznalneiidenas  asanniimaiasuasifnipaFunsindrathumds
nzdanedafinneiin Hnauyiduldchinaiasenniinamelulzne uacis
yumardags Tlidsnidnjuausesniszmaieutin ity wih Bosunauasign
Tt duandlumma®l 22 whnblldmielusmagnluiomdalug  q v

NIUMMIVTNAT  uasuAE 4 AamdalumearsiuseniBaamiisuazniamile Whisu
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A 1] H i -
A19197 2.2 undiianten)aasfiiiinalulszinalng

fusu UVRINGR 1304(%) MBI
1 nin 70
2 BUAUN UAT YT 20
3 Ing 10 daulugjunannmals
MU 100

(M1 : n2enze Tugna. 2547)

232 ainvenlifianldlumsmin

ﬁﬁﬂuﬁquﬂﬂummﬁmﬂuqﬂml.‘fmmm?hﬂﬁ 2 10inlngy q Aejun uazuan
éaﬂﬁqaﬂwﬁm'ﬁ FadludnsAupsuiitin 10 11 daufinsangiienivluagfdounsacen 3
goand  Taslunadeditesifnyornialammnsunduneg  deliziGuouasuay
namiugnnalu sangniilule Wigsulalaanizaanasuiuezes 4

1) W1 (Somanniathelpusa dugasti) wuatjﬁc 1 hhidauvisnn FNLRNBNIN
e wussil dnhwosnszeectiyu faFuumiheiu favliudifiofey TiduEenns do
Ingifidsion diwaes dim éﬁ'nnm:ﬁ%ﬂmngmu%nmﬁuﬁmﬁ’ﬂatj @nAnA A
UBTADLE. 2544) ﬂmwuuwmjuﬁﬂuﬁﬂmm”un?ﬂﬁalﬁqnn?ﬂﬁﬁmL‘ﬁ‘mm’mmquuﬁ
Lﬂwnmmmﬂq@ﬁum“'}mﬂqqm?uﬂmquﬁum”'nmu‘ Uszmnaulunansfuesnifeamiie
sanlzzmalne Teismminiuresfieldiiudonnlszneusading Fafluemnslszdn
ARl wiilessmpuiiuwmzssmedlulihules acaliaduniaiuneg@m]
nﬂﬁqﬁﬂﬂm"nJuemua:m?ﬁﬂ'lﬂdﬁuﬁoqu%utﬁ'aﬁﬂﬁqﬂaqqnﬁauﬂﬂmu?‘tnﬁ My
paaRuratf hinFutlsn

2) \Juan (Sesarma mediri) woag 1 hFuahaoes Tl usssniiu
uan  Tana ieioma dnvasnsvaeadlupidvnneldnen  douwdines
nszaaszzwinathiimnandrenn  miifuduiueglutm  funfusesitenon
IndiResiniterneiuintes TuduGeosauiusuasindnalnequnszinnszaneinll
lugmlnediagsn 38 awiugf (Bund Jaarin. 2540) fmniansenitemnilnates

dszrmmnmaludsanalne

2.3.3 nisuaRUAas
matidmneaiemnaiinalusfGen Wilszmalng Guadnsmiindinjuanan

X » ¥
mmhoeulndi@asdiinandmifeyuniy q anfiean ndanliazann  usmld
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mauzdwiuses  ldiinReauwiouimjusslinnme vserlifansminfigramgiiies
(uaan 1-2 3 (Phithakpol et. al. 1995) dqumm‘ﬁﬂgmﬂﬂuﬂmﬂmﬂ'ﬂuﬁm iU nain
uaPnauuniy ninAsaasInn 1 WiansdmielaanguiszadlUdinjuaafan
MuThmeauuaznmzan 1 ldalumedmiudin FeldlmBinnfifenisuds lath
neaRazenaliviousny) ileljasy Tldwminefuny  AuswiuwinnzdmRentuan
aNaute utiveeniilu 2 naRe  mnalugiuasmunain frathazana Faimin
ussqlutludatigananainsedly Tndadindunadlaiudonnde  soumaielild
mmFdams  Andanmialifusaunusmiesanaaaniulszinalng - dounns
u‘ém]mmﬁ'lﬂm mm?vmvﬁunﬁmﬁuﬁumm‘amgﬂmu?mn?imﬁmusild\iﬁﬂmuﬁn‘%ﬂﬁﬁ
Ummanadlilumsinnge fussumssdauandtunng 21 usziiasan dlithnisnnm
Tamuunanasgutenaeseanininanis Farf mm?muJﬂmLﬁaq’wmﬂ ATNATY
aMnRwvEuAsaiueainandnd  AanlszmArensiinenAnaninisunne

112525 Mameen 2.3

=l -« = o - -
A1519M 2.3 INEUTABINIMNNASTANETeamsminandmdaalsznATeIngiing

ANARTNITUANE  NFTNINABITUYT

ABuYFel ANMUR

fias <1Xx10'cfu/g
<500cfu/g

E. coli <100 MPN/g

S. aureus h <10 cfu/g

B. cereus g <100cfu/g )

Cl. perfringens ainu

Salmonellae lainu

(i : qlaFond falzaundn. 2538)

anmwnsigunmeeaaadiaeiahl  wudd frondu Tshuuazlaiuey
sWin 312 - 705, 25 - 133 uax 0 - 1.2 wefidud sudndy dusndiely
TRaupanlss uaznsauansinetisswdn 0 - 7.9, 157 - 262, 7.8 - 17.3 usx 0 - 1.8
wefifusmuandy  Aieregsznin 7.2 - 7.8 uATANBABSAENAAR Uszans 0.76
(Phithakpol et. al. 1995)
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/1\.

NAMUATEIN nlaaudattimaua RIAMNATAA
| | |
UFTINTTUL ARTUR UFFINTTUL
| } }
ldtiunde Faarana et
ABY 1- 2 3 vz39iiL ABEAY

! }
Unea drundediu Unes
!
mfusannga

I

Taredin
!

1Jﬂ_m

(n) (1) (m)

=1 1’; -~ %’ -8 : o o
M 21 fureumsk@mass (nyssniunfaieniniinaluafideululssnalne

(a)pasiunfaifienzdndmimasstssmaieuti (a)yreninian
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a ' P> | [
2.4 ﬁauw'%'én'a'isnwﬁmmwunﬂmﬁluaa

1= - o ag o (IR :' 1
Uszsudaulvailimndlnrensuineeciutiniuss 9 hidhwiuneunissin
Aadfieusziuasnleaniasenniing fnfu nsssinasedlzaitannsinaeuiude
S X 1 < t o o - - < A ] L
Aufintuegilias q doulugiinfienmsfinunfresssuumaduawns Wud  thavies
' - = . a = 5 » a_ ot et
gaarzinn  Anuldusreniden  srasasswsitFinaemsitutlauscaqauvizdidly
<4 - d. - ol v v A’ -3 -3 A’ o
anvaralsaizaasimiqduritainmunaenisuassrazios lunsinlzatuiy
tademanneting 19y 9HA18RRYET gsiunu grnnnuasitrednizing udu aea
i 24 uasmsdnudilisusrsmaanlsaviasialulsamalne sowdndd wa. 2538 - nA.
2542 s nsingn uwililfsrsyiemaresniaialzaiasios usaiadnitazianive
amnnsilnaemnaminaesiinunsndanmadaT ignasdnrazsanegfon nnhutiey
- <l ¢ o 4: :" - ’.’o 10 - -l. } 73 -] o
qduvistinsTulalugniunsunsuén susdagauild nssraunts nsuinuaznig
o o ] - & v ‘J LS 1 o" o - 1] o
dpdnine qauvitialsanfievswinaenihge TeealihinduwwernGuriiasw 9 &
»
sialuu

4 © 1] ]
A15199 2.4 Sunudilsuazmeainisanissiaclulssmalnasziingl w.a. 2539 - n.a.

2543 (Wiagl ; AY)

W.A. 2539 W.A. 2540 W.A. 2541 N.A. 2542 n.A. 2543

s At g Al 178 Ae o At i Ael

981072 397 1054904 352 1157629 323 963246 215 954019 196

2.4.1 Bacillus cereus

B. cereus \ThuumiiFeidiesfndunsiuon wadsliaiuieusn nna 1 X 35
Wlasms sfwalefinuanidou annsomaaalefies B. cereus iignmgii 100
avrraidea hase 5 - 30 Wit Wil luanmiiTuasbifleeniiau (facultative
anaerobes) W3y lATanumgiias - 10 - 48 svnanides Tnafidniionncan fe 35 - 45
arusadne  unamifasnistylienmgisnde 4 asraaden uslieio
gruHRgIndn 30 avEnandg aeRufiinlidalin a¥nasfie 2 1ede asfie
Aaitbinuanadeu aFnusnlsssesnuengadruiaiyimulnetlussas  logarithmic
amnsmnenansiniiaiildfouacadeuiquugll 56 swusadus hiaan 30 Wil

a o o - P a
UATATAHINATINUAINTEY  TansanuA TR 126 eaidaa TR 90
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Wi fisnasieddiFuluinosnnlszina 10° - 10° Talatidenfuresenmnsiazuan
amsaealsa B, cereus MIANATsALS 2 nwous Ae (Becker. 1988)

1) 93917290 (diarrhea) Ananasmriafiiinuacafey  amsedizafia
Tumemdinmaiinremstiudiou 8 -16 dalie anmsretzaasunellnnetu 24 4ot

2)  adpu (vomitting) Paannansimaiisimuaodeuy Hasnseanulduss
sAumemdinnilneewnsiitudleu 1 - 5 4ol Unfinistheasiszesoamin 6 -
24 4

ansiReateriumsrnaedsa Wur Wednd dnfinuacr@aion Wisana
FrngnineBunuiewnitng dndauesimemiaaelsd arudeuiililunslszneuanns
Anambifenesanmmaadlefaey B. cereus Tisenunisszunareeizassiuma
Husmnaiiaan B. cereus e q Usmnaluitlslnl aufnuszuanm iy
UssmAvagafuawd  WiAanssnatedlsadingrateninn ewnsiiReadesindhuile
FnFnlgesafoneundriiasn 1 ileaniseanainiuuaiids Tledaiuviey
afnalefldrante B cereus tulleveluiBinmigs  penuFeuiililunnstanams
Usnmillifsmasenananaales usinduilutladanszsulitianinentesaras vinli
B. cereus waryAulmAind et annieio™10° Talatidenfurasemisnievdins
Wisti (Beckers.1988) uanant dafimasmunsszinstadlzaiieaann B. cereus TiRm
anmaistnadniaiitaraniuenamiteus s mhnemsdmide i
Ussmumeueniu (take away shop) 'df.n’i';ﬁmmammaﬂafua:mm?tymmLmﬁﬁuéu
G'T'quﬁ%umumﬂﬁ?ﬂu%oqnua:mauﬁ’qm?ﬁﬂ‘i‘;mumqu%wmé'u snaniiaesems
1A smsresdileihlnaewsiil 8. cereus thutlen Ae AaulA a1y uasuiu
wihen memdmaistnadhuis 3 - 5 49l anneasamn B, cereus andalin
WA wu B. cereus 10’ lalatisianfurasaims lulsemalnaanmenunsssunateslsa
amniiuimranesdiassiamng nedneAanfnisunme sendnll wA. 2528 - WA.

2538 wudn lspdaulunjiinann B. cereus $auiiu S. aureus (laid flzauningd. 2538)

2.4.2 Clostridium perfringens

[]
=4

Cl. perfringens viza Cl. weichii \JuuuaViFedandagunsiuan Dulsdm
(obligate parasite) TuszuLNNAUEWNSIBRINdUATART edlUSTuiaume
06-24 X 1.3-19.0 Tulasms dnnutadedimen q vieedidlug Likdeu?l a¥na

Usfinumnafouldn  enumpiiiunzassamaedeatsswing 37 - 45 avAnTades
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iy liluiignmgiisnte 15 avadua Linunmaastyees Cl. perfringens it
) A £ fd - -
nin 5.0 uasiifergndn 8.5 awnsoainansfiv 51ln As 138 A, B, C, DusTE a1
WufinnliidalsaszuimaBuamnsazainansivalin A uaz C alefrasaneiugiain
o L) 74 d' - 3’ <4 2 ..! 4' -« & <3 ]
gnsfimalia A nuarafeuigompiiviAeauniin 1 - 5 4ol Wenyrdusrdndinangu
1i3lnAsmsiuleudion Cl. perfringens 1Banauunnidnlll C1. perfringens aziasyuas
a¥nalefualdifnudnldenarineanuinlfiingaansysnetnun hinsaianvies
Y 1=t - A =iy = 1 o o t#’d
wsilaifianisanReidedld amanlsalismunendinnizinremsiisl - Cl.
perfringens Yhuidlen 6 - 22 Falaa (Hayes. 1992) H1tRIUNIEILUNATINITATILLINNIAY
o _ P z
ammg WA CL. perfringens ullszmAsnigauiniaiusniull a.A. 1945 aniuan
) Q‘ z : = -4 « -5
auiell A.A. 1982 wudn Fflseismunnd Wewanmailnadiednd  dndfinuacndn
o (Frazier and Westhoff. 1988) Tisnennunisssinaaiaingjludszimadangeiull a.a.
- . i v
1986 amsTillugung As s waaneasi (boiled satmon) Imalseusnuvianiielungs
aausenlddauszuduialiiuom 2 fu dewhwwdsiiuemis Taansiuihidumns
1.25 wudmg Tdluiguiidy aamiuinlusnnm 15 - 30 uWl uasialiduiiungn 1
2 &t < o [ (3 s = -3 ] o Ve e M '
AU Jusimnidawitldanuy uazudiusiesn 1 Au Anhanbigidninidna dsingdn
dsanns 75 wefidiusresdidninndudiuan 1100 autheniiulsramnadluir mands

natzlnpewaiuegn 6 - 30 ﬁowqﬁﬂoﬂﬁumnmﬂhﬂluwm 3 3 (Hayes. 1992)

2.4.3 Escherichia coli

E. coli \ThuunaiiGeifesfsdunsuay  dnegluans Enterobacteriaceae 1108
gﬂs'"mﬂuviﬂué’u s 1.1-1.5X 2.0- 6.0 Wlanuss wadinegifan 7 uazenanueg
g raeuilddunaniaamiituesninsauiad wu £, coli Wihludldaesdng
GET L ualussmmtamamcluduenn  AlfifhugRwidtid  (indicator
microorganism) é’ﬁu@mﬁnmmmﬁ'\uazmms

E. coli aneWuimlifalassuumaduemnsluauuacaeiui il
inlsA maﬁ'wfﬁﬁﬂﬁtﬁn‘i?m::uuwmﬁumm?&u wivlsiiu 4 ngu 'équsiaznfiuuﬁn
si'nﬁu?';mﬁu?uuﬂua:mmnaﬁm NFUNFTLUNA AMNUANAINIAY somatic (O) URY
flagella (H) antigens E. coli usiazngueiddpanuunasniiiu aneiug s q lnaenduana
uANSINTEN O UL H antigens E. coli néuﬁtﬂummammisn (Hitchins et.al. 1992) 1éiun

1) Enteropathogenic E. coli (EPEC) Lﬂumiuﬁﬁﬁ'lﬁtﬁﬂmmm%qm‘w (Watery

diarrthea) lwsnusntia  nalnlunisiiialsadelinitadniaamnasimizenanu
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-

sansalumayngnidnilussdifieyfiedld willnenunsasanusadiniziiaiuged
1048 MiEn EPEC Smanafiainm 60 Linzaeai Leaeiufaiemsimadinmsfind
a¥wlasuunnizaluana Shigellae

2) Enterotoxigenic E. coli (ETEC) Lﬂunfiu‘?;ﬁﬂlﬁtﬁﬂT?ﬂqa'aﬁsxi"oq;muLﬁnua:zj
g Fdunfulneialiin raveller's diarrhea \Wissanindatuinrieadisn uilbifindu
milufiesduifiesanmsiigfisinmou ETEC s¥wansiie 2 1fia Ao ansRnTiad biny
A aFen (heat - labile toxin [LT]) snansavinansléfianmg 60 ssrnaidua muluam
30 Wl uarasRmTiafimuAcadeu (heat - stable toxin [ST) Femuamdauiignmyd
100 avruTadas e 15 Wit ETEC 1einewufairansimalialasfianie 1
maﬁuﬁa%amﬁuﬁmm‘nﬁﬂ

3) Enteroinvasive E. coli (EIEC) Lﬂunq'nﬁmmmunqnuan?iu'iﬁmuluwaét?ia
yRralduaziaadindiAe Flfaaduantiadauoniumg WduReafunainlsaee
Shigellae mmmmmlummnmwaiﬁ‘ﬁm'mi'mﬁﬁwﬁﬂ?;a%"niﬂ?ﬁuagiuuwmaﬁﬁ
AR 140 WNEARRRY uBNsNY EIEC £l somatic (O) antigen A& Shigellae Bnda
nmnfitne  EEC  fudleuluawnainliifiaeinisresizassuimaiuemsuazdng
gaasiiynidemiy annsiinudfhismaaedse Ae eude ¥ un uenilednd T
qamsxéw"fu‘ﬁmqn EIEC :Imﬁﬂﬁuﬁ'nvimLﬁﬂ'ﬁ'iLﬁﬂmA’ﬂluamuﬁﬁﬁmmgﬂumm
ﬂmﬁﬂq\aLﬁuma'lﬂuam‘%'l‘nnmmﬂuamuﬁ'ﬁﬁmﬂmﬁﬂé’h

4) Enterohaemorrhagic E. coli (EHEC) L{]umju?;a?wm?ﬁuﬁﬁnasimmémm
anduazdnd nousNTRrdwasmfialng Shigella dysenteriae Funansfniiai
Tarl EHEC T4 verotoxin ansfimiin i lAluajsnisuuaciiBensen gaanseiae uned
pasiminegedla mbileneld mklwdnuacdlug EHEC seufiundssing
N A.  0157:H7 mﬂﬁ'ﬂﬁﬁﬂ%ﬁ verotoxin AN bacteriophage 'VIIﬂf‘J:uuTﬁ?TuTﬁu
wEnANSEINaaTiATiin 60 LinzAesil Jufieadesiumsa¥n fimbrial protein Ty
m'mguu?wm“f?ﬂ'%uﬂ%iﬁumﬁummmmm EHEC Tunisimzuurssaesdnld sy
mrrsnareslsaenaiifinan EHEC hiwluviddeuidm glsd wsniedie luawniy
auBmmumssnnaafusmlull a.A. 1982 mn&uﬁﬂmmmmmmluuﬂmmua:zﬁﬂu

[ 4

aneuginudniuawwnaeslsana £ coli aeiug 0157:H7 uarlullaqiiuny aneniug

q

[ 3

21 fnn Munaeiuf 026, 0111, 0113 usr 0145 usitianuguUITREININNENTUG
O157:H7 (Eley. 1992)

56636
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2.4.4 Salmonellae

(]
el ol e p 2 o

Salmonellae  uuuanFainaadasiuanld  (enteric bacteria) 4dmaglugna
Enterobacteriaceae \fhuuuaiiGendaufndunsusy adpliaduvieudy awm 0.7 -

15 X 20 - 50 lalesmms  biskeaes waeuilifoaunaniaasiifuaanansauiad
gz diluanmiitiuacbifieandiau gnsamiminmanglagudaliinsauasiing
‘l.:immml‘iﬁ'\mauaﬁ‘ivmuazﬂﬂm‘lﬁ q:uuqﬁﬁmmmusiamﬂq?rgﬂnmm 38 B9AN
iadna uaclidtTignamglisnta 7 - 8 avuaadna gansamnantFianmgi - 60
avruadea uos 15- 20 uW

Salmonellae @¥ansiminilu lipopolysaccharide qu"s"mmt?iaﬁuwaénmmz
amsuasinld  nlifinlsrgaanszindidandr  salmoneliosis FainRaziiennisuds
wtnasnsAiimahadlenln Fanadiunme (unnnd 10° wad) Liszanos 12 - 36 dala
amsazLngeguius 1- 5 5 annsreslzaiiny Wun ARUlA endeu gaansziag
vhsvies Hlduavseuvie lzagaansziniifiannnrniusanda salmoneliosis Unfitfinan S.
typhimurium fHaanndatsalnless (typhoid fever 139 enteric fever) wasTitinan S.
paratyphi  Gundn Tzemrilivlend  duiennsbipuswinlzalivend  filosiidulse
Tnieasasiiligalusyazusn uasnuqduviatinelsalunesuasiiagnazluszassam Ay
quus‘wmmms%uﬂgiﬁumwﬁ’qumwnmcju?hﬂ WBannuarareiug  laadunsouns
nezaneldludu uvsein Thn uesinld Seenamlite ves uaztlaIRduAnUed
ﬁﬁﬁuﬁmwwﬁﬂu S. typhimurium Aol (Hobbs and Roberts. 1993) ARRLNINIITEUR
il Wur nzssinavesialmensluanmanondne Wil a.A. 1937 Hilaet 700
A @39 70 AU uazluTiAear numsnansanaflasileArmauawsiidon 210
au siewn Wl A, 1964 (Aansznateslsrana iiihe 515 Au summaniie
nevilasfidananendnild desnifidlumainldemnanszilaufuntmdanszuom

matdaningldaadeusinmnhutiougon . typhimurium (Hayes. 1992)

2.4.5 Staphylococcus aureus

S. avreus TuuuaRiFeRterdaRunsnn  iedlinlmsnen urhugud
nawetluin 05-1 Wilaswms Lisfnaled Liwdeudi uanmiesasnuiaader
mafudungueadenassedy Sy lBRTgumpilmnne 37 svusedes  uas
ezt ldTignmgisnds 8 awInEns Anaimefuenmamaniannsaioy i
Ae 086 igliluinTieonudniurenndegs ynaneiufansoaiaeuleFiviili

= Lo o~ e ¥ = ] s -4
Lﬁﬂﬂﬂﬁ‘ﬂﬂﬂ’muq’iUWJLﬂuﬁﬂu uﬂ:ﬂ’m’]ﬁ‘ﬂﬂﬁ"Nﬂ']ﬁ‘WHLLﬁ:ﬂﬁﬂﬂﬂﬂﬂu’mﬂﬂl.'ilﬂﬂﬂumﬂu
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luans gsfiiai1eigl 6 108 Ae A, B, C, .C, . D uaz E msfimafia A uaz D (fien
fotuennadufimilesnenwns S. aureus Uszanns 30 Lﬂﬂs‘v‘iuﬁmmmﬂﬁuﬁﬁmm
ansoaieansiy uasszanas 2 W 3 assmeufiieiuasfivanansoaiaansiy
sisRen Fuinifudsie 1lin A sefufudeinaiuamsimnnndmiiaiia s
mnimuaadeu dalugmianuieuiiguugiidesum 30 ui fardu fldAn
Yausziunnaiaaslsd Ae 62.8 avraadas Whiaen 30 wW @ansavinane S. aureus
uibigmnsainauansnld GiAtnaewnsiitiansfinaes S, aureus Wllazfnenns
AmnAtutussuumaduemseta@inmay sanisazfamemdaliiuansinludes 1 -
4 ol mfmiuu?wmmmf{uﬁgiﬁuqﬁﬁ'\umumméu?tnn uaBanauansiuiiing
il sefurasansRmiiiRalsatszinns 1 hdasndu widufhudin TiFuansin
Uszunos 02 bilmsnFfidinenmsld ainsiiiedu Ae Hue pRuld endeu gaanse
1 fhumsAiniies uaasmelieenuly a1 24 - 27 ol dledudisgansid
gsfireammsuda hideaunisme nsssnaseslirenaiiufmiiaan S, avreus
Yur lugliunsssinaeesiza 9 efalull aa 1984 Tilouson 47 Au Anannms
1/51nA ltalian egg lasagne FaanmanmagauamsfIng I 50 naes eliile
riln wudn ewnsdniou 41 nessiinistudleuaes S. aureus WwBuns 10°- 10° Tala
fienfuTeee s uALEIATIANLETANETA A AINNFALRI WU S. aureus vnution
Wi Faflusmganlunalsznsuemausdfifudnussndisiaus s (Hayes.1992)
Tulsznalng ansmanumssyinatedlsaemnsiiiuirreinadiaseianms nadanen
AnaRFNzuE sidnad] WA, 2528 - 2538 Wudn Siduan 17 Al doylmﬁtﬁmﬁmmn
S. aureus entiufiaieensiie iiaiiiesann S. aureus 9 B. cereus Wrnnudingma
wufannndn 1 x 10° Tatatisenfuresenns uazamnsinudnihuamg Ae atnsi
msviEiududicafie Wi sundy frawmilasuzaios wiun mueuad s avdiulddn
anmmnhutientes S. aureus Wwewnsdaulug Maiiasangasnendnaanali ¢
Usznaumaviiarisnsamng 'n'mmw,’sfmquLﬁ'ﬁlﬁluﬁl‘mm?@mﬁmamms @Qlefmi

{7aunne. 2538)

2.4.6 Vibrio cholerae

V. cholerae \uadwviddsiaanisinedesulunisiasysanunn  umansneann

o

Vibrio $UABUNTBLANMAN V. cholerae ANEUR:

M 9 Awunldidu 2 ngulvg q Ae

o

ngx O1 uazNgH non — O1 AwANENTFINNIFANEY Taald somatic (O) antigen (T
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Famaaey ngx non - 01 Sfensdungaufiasai antisera 181 O1 daunga 01 'aif
Ujfemedunguilessuiy antisera 189 O1 antiserum V. cholerae O1 inlifinlsn
qquzs‘q\iﬁﬁﬂr}dqﬂﬁmmn‘i:rﬁluﬂu V. cholerae non - O1 a1aifindasiulzagaanszsasdi
adtefinmntia Inedesansaumeiusidiniddnuamiind uou uiliyngninueidn
WWvideyngnlufeedaziu - 1avieme aeiuglHAalsransoatemsisfiden
4 cholera toxin (CT) CT hiansfimiisznaudoemionten Fafl polypeptides ?;n?:és’u
nq?ﬁﬁaﬂumﬂaLﬂu‘l'mﬂut‘t‘mqéﬁ'lé{ minsu@s  cyclic adenosine  monophosphate
(CAMP) aannau Sinalfifinnswdoi uasindeuiingd didn mldensgaansziag
puussdnrozilewigadn emsesisrastnngmendinsléiuns sduidnetss
1-4 % frluinfiannsaauld andeu thalies ualianneeaansios Sumegode
Yhwnn a1afe 10 - 15 anssdadu drsnmliviuanameld (Holt ef. al. 1994) nsszane
13lsAiinan V. cholerae ﬂufizlﬂuag,ﬂuﬁquazmmmmmﬁﬁ s V. cholerae ng
O1 UaL non O1 UAINUNMFFELNRARANGH non - O1 Tiisendinga O1 dwiFuefiaantsad
WAismiiesann V. cholerae ngu 01 ulzadinsefitinsssinaetemmdannn ey
sumiiniferdeutdunens V. cholerae ndu O1 annsniidinatsenléfignmgiion
i lugiifin gududia mmﬁ'ﬁﬂummmmmmmmmﬂﬁmﬁn‘tm'lum?ﬁam?‘mluﬂ
A.A.1984 ,1986 ,1988 uAT 1991 AB Li’:ﬂq usnaniitmurdniuninngAifiden
Uszalneiuawseimeznnaeaeinantsafivguaiuaus Wil aa. 1991 (asan 9n

\FrIIna. 2538)

2.4.7 Vibrio parahaemolyticus

V.  parahaemolyticus Lﬂuuuﬁﬁ&ﬂ*?;mﬂum?’ryluamw‘ﬂﬁtnﬁﬂ (halophilic
bacteria) 3 - 8 wafifus ‘lu'm‘mﬂuﬂ'\m?ﬁ‘lﬁﬁmﬁﬂLﬂudquﬂ?:nﬂu daumnsnean V.
cholerae WU V. parahaemolyticus ‘lﬂ“luﬁwuaua:ﬂmﬁﬂuluﬂ'\mm:Laﬂs‘:mwﬂm
e ven 1 Filgegn q Ao eunsasyiluisamgiisnsnnn 9 - 10 svdaadna
uatiie® 5 - 11 V. parahaemolyticus NAuaniinedaalidovluairdnanfeiy v,
vulnificus 3N usgRnsnuenAMIANA RIS NMmegeLtansses B -
galactosidase (ONPG test) uasnsafnsaanisslaluleauacstinmausalng anns
wealspenaiamendalidiunis qauwvistinialsa 2 - 3 Ju filaadindiennns teavies Vieadu
Aald anEen thadnse SdEnTen wunadu nunsrunasedlspssimiaAuEINg 7

\inllinaanV. parahaemolyticus iialil (Kaysner et. al. 1992) Tuszanalng wudnde



21

laeiann V. parahaemolyticus ARBAL] mmﬁ';Lﬂummmmmmmmm%ﬂ Tun dan
Y ussuemuueg (8980 @miEEsNA. 2538) TulszmAdiu  dowlvgiwu V.
parahaemolyticus ?:mﬂmn‘luqq’?’ﬂu uszimhadlesniuemmas Teanratinggia
Tulady dowlu aumtenndng uazanfgauiin winssnnatedizaiiesan V.
parahaemolyticus Tatidl 1 uazfe Fabudamismmauoumzduseninadiuguvg Tne
smnstatszann 100 ausieliluansrenandnsludl A.4. 1980 LAZAARNUIURIAUNES
taaunn Mevasll A.A. 1980 (Hayes.1992)

- 74 =\ o’ x’ ] L]
25 Isemsldllslulafadugiafunsdnalsa

2IYT AATATA (2530) FandenuuaiiGauaninaanumadounuieau 112 la
T-1am lourd Pediococcus spp. 78 lalaan Lactobacilius spp. 34 lalaian wudusias
letmanlfualunstudeinsiaiees Saimoneliae % 8 aia Wud S. anawm | S.
bovimorbificans , S. derby ,S. krefeld , S. lexington , S. london , S. weltevreden UQT S.
newport lHumnsineiy TaevuunfiGuuanBind nnsoduti S. anatum Wileeiign  uadl
ARLdan Pediococcus spp. P,, WaZ Lactobacillus spp. L, u’m‘ﬁmﬂunﬁ"}f’%ﬂm

et 1e3qasvanauaAni (2539)  HANMNAIRY  Laclobacillus 5 1HA
i Baonsesaiinaenstiufinnaioree S. aureus , S. typhimurium uas E. coli
Wamnsdsiuiulng  Lactobacilus wiasaiadiBunduduiings 107 laladlsie
A/[aRT S. aureus, S. typhimurium URE E. coli WBunouBuutiieas 10° lalatiseRiodans
wuaniulusasdoulaemBunm 1:1 lunasansass Unlugnpuangumgl 37 89/
wadea e 6 49l WA Lactobacillus % 5 e &nsnsadiuda S. aureus 14
61.1 - 75.3 wlefidus umned s, typhimurium Was E. coli gntTuavTe?zud'N 40.5 - 62.1
uas 47.9 - 53.0 wlafidus musisu

Tandud 1aEnyAsrana uazauasIs samlszng (2540) BAnsnsuanide #n
FauauFeuAnfiauwefiGauaninanannmineeding léud ws nseniBen
Y UaH Usdn daudkues wnindan dudn dovann uazdnaesaiineine
snunsnuEnuUATIGELanFnE 80 1Tin nFtanlAuueiiGesindrauamadey
ﬂﬁ?ﬁﬂéﬂﬂ’\?ﬁ?‘mﬁﬂﬂmﬂ‘?lﬁtlﬁ'ﬂ‘f?ﬂ 5 9%m Aun E. coli, V. parahaemolyticus, S.
typhimurium , B. cereus Waz S. aureus Taedavemuuamisuds arunsoAauuARGauan

- P P o’ :'z ] = & ] = =t ] [] L a } 4
SNNNLFNgEutnnngn 10 Radwns sauuanizunalsastinaian 3 1iin 151 20 a1sl
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[ g

g SerhlhFeuAnia wodwili L. plantarum 16 @eWug L. bavaricus 3 #ngl
WU uaz L. brevis 1 aneiug

i 1edndszana (2543) usnuuaiiGuuanAnld 212 aeWugane s
winfurig 320 faetie Amegluana Lactobacillus 198 a1eug UL Pediococcus 14
anewLg wasthuuaiiGeuenlifamnlunasaunstiuduneiie 4 4iia Ae B. cereus
ATCC 1178, S. aureus ATCC 25923, E. coli ATCC 25922 uat S. typhimurium ATCC
3230 laeiAaveauuasuiie wud wuafiGauansn 193 aeiug ansndudeuuaiide
¥ia 4 100l

Smith, et. al. (1975) W Pediococcus cerevisiae waNM L. plantarum winl4
n3anbologna W91 ansadiudi S, typhimurium FThBnauusulus@nineilszan
10* Talatifanin nuausanisudnenuly 4 5y

Gilliland and Speck (1977) Wud1 L. acidophilus mmmé’uz?amﬂq?zymm S.
aureus, S. typhimurium, E. coli, Cl. perfringens Tmtlmmmﬂ"ué'\l S. aureus Wa Cl.
perfringens 18Andn S. typhimurium Wae E. coli wasnuinesudeiinsannlalanaunles
aan1fm L. acidophilus P

Fravier, et. al. (1980) 14 Micrococci uaz Lactobacilli m¥n French dried
sausages WUN AR fRuaznauiia saszovioantuntswinuas e 11597 3o
Fatudawida 4 flidenituszdnnsmin

Metaxopoulos, et. al. (1981) Anmnswinlénsengnadl (salami) Tnelind
(38 Lactobacillus sp. \eamBanc S. aureus wudn Tadtisng < Ae Yo S. aureus
Fuhutlaw 1Bunnunes Lactobacillus sp. Gudululdnsen e Gudueeanmsuidn  §rs
msiisansaluldnsen uazszazinanlunsuiniinasanisantFun S. aureus TouEuinWL
S. aureus dmmiinmEnannesTAsluss eI .

Mitic, et. al. (1982) Fnpgauanua sy Lactobacillus bulgaricus unng
tT‘Llé'\'lm?m?nvmm S. aureus, Shigella sonnei, Proteus , Salmonellae , Klebsiella ,
Pseudomones spp. WaT E. coli Wuin L. bulgaricus mﬂ'f(uﬁ C équﬂn'ln*ﬁ'mumf;ﬂﬂu
q‘[namﬁﬂ'lﬁuam?ﬁuéﬁﬁqﬂ

Vignolo, et.al. (1989) ¥ L. plantarum uaz Micrococcus varians Tunsuaald
nsanin wuddnsandlitleduiounin Auaznawihiisenfurediidlne  nsfine

&' ° [l b = ) o
Tuwinlifiaraadldnsanagludos 4.4 - 4.5 Milildsdudaanmersuta Unasiednmne
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\Waduiazesldnsen uazdnutiasiunisiaseyeed ClL botulinum UANANLEIRAANT
winwde 7 Suumifianiu 14 fu

Aryanta, et. al. (1991) WAnmmaasidninresqduyidsendnnisinidnsen
van Weild Pediococcus  acidilactici Tundnide wud uwuATGtuanAnfidas e
9% iU Pediococcus plantarum , L. plantarum \3tyetinaiaude uasnwuaduvisdnelsa
uazlinalspfin 7 ®n iU Staphylococcus warneri, S. aureus, S. epidermidis |,
Micrococcus luteus &9 Bacillus megaterium, S. typhimurium, S. sofia, E. coli, V.
parahaemolyticus, Cl. perfringens wasfiash Bnatensuien Baudouiunnshildnd
3a

Elaine et al. (1991) anpmumm?mmuuﬂmﬂ?‘ilﬂ?iu?;m‘ﬁmmn P.
acidilactici  JD1-23 'Lums'ﬁuz”Tqmm‘érymm L. monocytogenes  Wldnsanieesiu
(Frankfurters) Taamgi 4 uaz15 asAngadea maldiannsiifieendauuslifieandiay
wuifieomni 15 asrnaadas luamozhifieandiau Pediococci aansnannaadey
189 L. monocytogenes I uaziianumpd 4 avruaadaalisninsoannisiadoylé

Hoover (1992) lémmsaumanuaningnees L. acidophilus A7uau 13 gneniuglu
m‘a‘ﬁuéx‘m"l?l.ﬁ?‘cymm B. subtilis, Salmonella spp. S. aureus War E. coli wuan L.
acidophilus 2 mﬂﬁuﬁl.vhﬁuﬁmmmn‘ﬁmmsﬁué’qmwﬁnﬂm B. subtilis, Salmonella
spp. S. aureus Uax E. coli 18 waslermeatauasiiansfansfananaanminminann L
acicophilus AR1 Tsunisueniaadean wuhanBavieuenly Ae Tsthdadidmin
Tuana 5200 Aaasu uarnuseadaiauTinnmMgR 50 esraaTes w6 &lnmi

Fernandez (1994) lanmasauain  Streptococcus spp., Leuconostoc spp. WRE
Lactobacillus spp. 'a'ml.uﬂu%auﬂ:ﬁﬂmmaﬂuﬂfnummmlunqﬂué@mﬂ@?‘mﬁm S.
aureus, Salmonella spp., Shigelta spp. nalduuahiFauanfiniFanns 30 vinresdwyad
Fandnn Wudh Streptococcus spp.  dnansaduddwidiveniildauysnl  lusoed
Leuconostoc spp. Wae Lactobacillus spp. annsndudalitia widtelduusfiGeusnan
Lﬁmmﬁﬂﬂndﬁﬁuﬁﬁ"ﬂ“ﬁﬁmmst‘fué’aﬂexmm 3 - 4 Wi Wi Streptococcus spp. N
mﬂﬁuﬁmmmﬁué\amm‘ém‘nm Shigella spp. UAT Streptococcus spp. NBLNNEEAUG
mmmﬂ’uéamm?a,mm S. aureus W8z Salmonelia spp.\8 Tueust Leuconostoc spp.
W& Lactobacillus spp. annsosudalatienndn

Ofasupo, et. al. (1994) 1FAnmmsminuunsng E. faecium Wudn ARUVFHIM

H v
NANANITOHNARKLANETIBTUNAUNTOSUTINNIATUT8N  Lactobacillus, Enterococcus
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waz Listeria Wusdsz@ninmlunmsfudressstiasnunliiialdfuanufeungnmgl

100 9ANIATEA -ANLeT 2.0 - 3.0 ewlaTusfiiea wazans ethidium bromide
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1Unn 3

L4 acy a
finsaluazianisiad

3.1.1 Bacillus cereus DMSC 5040 ATCC 11778  AnNNIuangnAIanin1swnne
3.1.2 Clostridium perfringens DMSC 10442 RINNININBNANGRTANT UNNET
3.1.3 Escherichia coli DMSC 4242 ATCC 25922 annnsNangnagninizunme
3.1.4 Salmonella typhimurium DMSC 0562 ATCC 13311

ANNTNINEANGRTATUNNE
3.1.5 Staphylococcus aureus DMSC 3697 ATCC 25923

RINNTNINLANRATNIFUNNE

3.1.6 Vibrio cholerae DMSC 2873 ANNTUINYIANARTNNT UNNET
3.1.7 Vibrio parahaemolyticus DMSC 5665 ANNTHINENANGATNITUNNE
3.1.8 Pediococcus sp. TISTR 129 angndaEIne A aafuialssinalng

3.1.9 Lactobacillus acidophilus TISTR 450
qnanniudasAnenAanfwialszmalng
3.1.10 Lactobacillus plantarum TISTR 854
angnidsuanemansuinlssmalng
3.1.11 Enterococcus faecium TISTR 1283

ananniuddTanaAmansuvialsznalng

3.2 JpnAu

3.2.1 yusn anaargmitnziiuazaynmlsnig
3.2.2 (NABUM anaaagaianzL

1 4
3.2.3 Wlananmnuandau InAAIRARVIRTLY

3.2.4 11azan
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L
3.3 ingasiiauazailnsal

3.3.1 gauanisu fMFD58 189 Binder

332 §dude juBi048 189 Faster

3.3.3 wisasiniion fUSA520 83 Orion

33.4 IBIEMADANANANS {u G-560E 199 Scientific industries. Inc.
3.3.5 wiiailipanud fUHA-3D 189 Scientific industries. Inc.
3.36 (ﬁﬂm%ﬂ fuB60 189 Memmert

3.3.7 Hot plate

3.3.8 wWinatiuems

3.3.9 mailufined

3.3.10 MANRIARNTIUIA 3 anT
3.3.11 Lﬂ?'ﬂ\! stomacher

3.3.12 1N stomacher

3.3.13 anaerobic jar

3.3.14 wzeswiatiingin 1
3.4 @AFLANLASUNENNAFAL

3.4.1 waawmiviad

3.4.2 lRenlansanlas

3.4.3 ninlalazraein 1 uafilia

3.4.4 gadianRuuuunsy

3.4.5 rzannalaloan

3.4.6 lalafu

3.4.7 uaanagaq 95 wlafigud

3.4.8 lalasisulefeantad 3 wafidusd
3.4.9 Nuea 1

3.5.10 Rabbit plasma



3.5.11 Rulumm

3.5.12 nalusiEn

3.5.13 uanluisnmaindamn
3.5.14 wanlnfanlslalaanum
3.5.15 Auaannau

3.5.16 uadalwunadaunisian
o a o
3.5 MMMTAMTUIREIAUNTE

3.5.1 Brain Heart Infusion, BHI

3.56.2 Cook Meat Medium, CM

3.5.3 Mannitol Yolks Polymycin, MYP

3.5.4 Eosin Methylene Blue Agar, EMB

3.5.5 Hektogen Enteric Agar, HE

3.5.6 Plate Count Agar, PCA

3.5.7 Lactobacillus Broth 58 Man Rogosa Sharpe, MRS
3.5.8 Mannitol Salt Agar, MSA

3.5.9 Motility Indole Lysine, MIL

3.5.10 Selenite Cystine Broth

3.5.11 Triple Sugar lron Agar, TSI

3.5.12 Trypticase Soy Broth,TSB

3.56.13 Thiosulfate — Citrate - Bile Salts — Sucrose, TCBS
3.5.14 Violet Red Bile Agar, VRBA

3.5.15 Salmol - Shigella Agar, SSA

3.5.16 Xylose Lysine Deosexycholate Agar, XLD
3.5.17 ejfauz Kanamycin

3.5.18 #11fjTauz Neomycin

3.5.19 l1ln (ldumq)
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Difco Co.,Ltd.
Difco Co.,Ltd.
Merck Co.,Ltd.
Difco Co.,Ltd.
Merck Co.,Ltd.
Merck Co.,Ltd.
Merck Co.,Ltd.
Merck Co.,Ltd.
Merck Co.,Ltd.
Difco Co.,Ltd.
Difco Co.,Ltd.
Merck Co.,Ltd.
EIKEN Chemical Co.,Ltd.
Difco Co.,Ltd.
Difco Co.,Ltd.
Difco Co.,Ltd.
Thai meiji Co.,Ltd.
Sigma

C.P. Co., Ltd.
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< o o & at < - oy &
3.6.1 AnwqRunTdvanua wuafiFeuanininesiuuasqaunidnalsaluynes

£ 4 L4 1
3.6.1.1 mafiufating imsduiiudatin/aaniindauanjeeninlafisumie

t 4
TunamanuFaunEmmmuas S 40 et Tasuendu)aeniunia 30 fetw

[ v
alad O

ua:uﬁmﬁ']ﬂm 10 st Taebidmaiudosda)ealdlugenanain Idlunseiniihin
uaszudnransased
3.6.1.2 M1ATAIATIEA Fatt)aeeainda 3:6.1.1 naRTaaMILRN U AUYTE
Favue waiGeusnainiassoy usvadunidnalza ldun B. cereus, CI. perfringens , E. coli
S. aureus , Salmonella sp., V. cholerae , V. parahaemolyticus asAaN1suNTALAn n
ﬁﬂ-ix’ﬂu“a%“lﬁmnmﬁmm:u’muﬂmna‘lu;;ﬂmm'ﬂwi{ﬂu”aﬁhqmﬁqqqqmua:uﬂmm?

wuuazhinuqdunse
14 s
3.6.2 Anwmmseigaasldsluladfauuani@eluiranniang

3.6.2.1 wituaiaaes Tnanmheatapesiindaussjasnilan niados
nasnsiududn 91 winjesiidmiluduudasiags 3 et Aaaadiaein 75 50 uaz 25
wefdusmugni thusuasidan nsesdanfhanatnaenamsdauiitureamaniaties
600 findans WWlunanaraung 1 daz TiTlsuanazneufiguundl 95 asrnsadaa
Futoan 10 wnit aanutiumdsedasaruda 3,000 seusewndl uaan 15 i ieves
wanBunas 99 adans Wlunaad e 250 TadanT Auaufatneas 4 Wanar sinded

uMni 121 asmaatdeg haeat 15 Wil

3622 wiinuqdwidtlsluleda Taaniniqduwidtllsluledin 4 1iia ldud L.
acidophilus, L. plantaram, Pediococcus sp. WaT Enterococus faecium V;Lgm'luﬂ’lm?mm
MRS V;Qtuuqﬁ 35 aernuaaded s 24 Fal ainsihuwiadanacnaiga 3,000 seu
saundiuan 15 unit Fudawlaiia lasasaanaamaiviies 10 Aadans tirllwtindon
st Wiy siduiidn 2 Ak tihdailifuazneunnidearsdnsansasaranaaminv

wWaF WA uguinil McFarland Standard No. 5 (MARwIN n) @aaqduvidilsiulefia
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¥4 4 18im dnarsazanaaammines Wiaonududuressadafinasszinn 10° Taladl

AHUARRAT

3.

o

3.6.2.3 ﬁnmmﬂ.ﬂfﬁ"rymm'ﬁuw‘i"ﬂ"iﬂﬂufﬂﬁﬂ'luﬁ'mnmJmm Tnanrsflulnansacans
qawilrluleRafisFunlfands 3.6.2.2 naiaes 1 Dedans Tdhutiaiionesiwely
and 3.6.2.1 1z 90 Tndans Me b IAB e BuddAusy 10° Tnlatideiaddns A
igruuniives arnannBunallrulafaluplewusfiFauanin dlanainllo 12 24
36 uaz 48 alie pdndil AiABNTIuMARLAN N

FmsAnunGaaiudnnu 340 WmwasidmsaiAienacuulsl
ez FeudauAnadn mlidlasnsulenfunusduidddumaeniiinredwoulalatide
Aadams mnﬁfuﬁﬁ'ﬂu‘,aﬁ’lﬁ’u'\"‘uﬂﬂ:ﬁ Tne 933 aa9suuAn (Duncan’ New Multiple Range)

ar A

[] ] 1 £ 4
Wwadn@anqawiztlslulafaieioy ldangalmiaimaes A1u9u 2 1iln
a’ & o f-d . - 1
3.6.3 AnwmssudiratislulafanuafiFadaqfunidnalsalunaan

3.6.3.1 wiinnqawvFeslutedia Tneiqaunddilslulafaniuntsdn@anudadnm
wsadyininAnignhiniainyaes aanda 3.6.2 41u0m 2 18A NATINANATNTTLAEY
fude 3.6.2.2 uavitnzRaarsdsasaraeneammivefiie WA BuuqdunTd Fusu

atinaz 10° Inlafldeliadans

3.6.3.2 wirnnqAuvistnalza Insmiafuvideialsa 5 olie 14un B. cereus , E. coli CI.
perfringens , S. aureus WAL S. typhimurium fidseluanaman BHI ﬁqmnqﬁ 35 a3A
uaFeaiuna 24 49l wEtenduiRsiunnwFensawFillslulaiamangnisuiie
3.6.2.2 uatiAnandasasaraievedainivives WellFunngduwidiuiuiines 10
Talatidelinaans

< ¢

v
3.6.3.3 Anmnsfiuduasqauistllrlulefaseqaunidnalsa lnuniniemisman
1 4 > ¥ v
MRS (nawizanugasluniaruan mpiraia]assiindaussiiaimjaeninlaisinde 3.6.2.1
Funuetnas 94 Tiadant WihisivGefigungi 121 asansades dunan 15 uail Uses i

Wuiiguuniivies ldqduniTdllsluleda sande 3.6.3.1 uanduadl] 1 faddnr el

'
-l o ¥

v
Fnnugdunidddusu 107 Talatiseliaddnsuasqauvitinalsan 5 alinainda 3.6.3.2 adhl
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gouiutiinar 1 Tadans luaim1svan MRS ﬁmﬁmmmﬁﬁm’ﬁfa ua:ﬁmﬁm‘jmmﬁwﬂm e
WS inadunidtnelaGusuaiings 10 Talalisefiadang it Wiqdunddnszanasa den
faliTgmgiivies asoamBinngawdillslutesalupleeawefiFauaninlaasan hinay
qawitrelsa nsauandn uarladenaslsd Wanainll 0 12 24 36 uaz 48 dalin

o
ANAsNluNANIAN N

L 4
o~ e - L ] ]

Tunsdindnmnmstiudrasqauidlusluiefasesiasoniudeqdunidnelsn inld

A4

o

TaamniqauisdllslulafiaisasrianauiuludnsdoulneFunmns 1:1 deu udr a1
fisddnseinsAnmian q fudunsdisesiuidluslulefardnbas wWiaudauiusi
atinaANIlilFnanqduvidillslulafinaly
» H 1
ynAnuuLREniusman 3 91 mdeassesiademitnsAne wanBuined
=l & ' - 4 o P -3-4 o v a; k 4 o= -« *
wiriiluAsan Finresiuaulalatidefieddns  ideysiliudmmninnuuanseuas
v E 4 1

AN eEuiaaIngaseed Gillland and Speck. (1977) dnadneil dnafildunwFaumey
o n: v a ] d' o A D=3 =] o 4; o :’I = a
furaf ldainsinatinapauau ednidensdunidilslulafAahaiusodudenisiafyreqgaun

TenalsalWangaRestindaon lilunisAnmludesiall

(cfu / ml in control) — (cfu / m! in associative cultures) X 100

% inhibit =

(cfu/ ml in control)

ar & - - <4 1 -\ <d
3.6.4 AnwmsfiugimsinigraqdunidnalsalaslsluladanuaniGalunssuaunis
uanlang

t 4 >
3.6.4.1 wirmwlundadindu 20 wefidud Tauainindaune 200 nfu nasiL

v

o+ *
axa1m 800 Nadans sinliindaazans Aenalvifiu nseednafinenau

3.6.4.2 AmmsdudimnsiyresAuiielzalnesauiddlslutedia Tneinjuay
amndaihiazan ldasluzaamanadin 'lmwn'ldqﬁuw‘%zfriﬂimﬁ’q 5 1iln AtunT@ney
awnsman BHI gl 35 asrngadea e 24 4t uazwFanduidneiunis
wranqduvFtlUslulafamidsnislude 3.6.2.2 udrReandaaasararaasiainies

-~

el liBunusduiddGusuaiinas  10° Tnlafidefiaddne adlidaaiu 1linas 3 Naddns
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wazdatiindeau B unmsasu 3 s e WM R nnsfuiddiatsaFusuriinas 10° Talall
refiadans ugaauAN doumananadinlufiaes ldeRuvitnalsaia 5 slladuimeniulu

1 1 [}
atinAuAn wazqawvirdlsluleRefignsodudfunidnelzaléiangs sannisdnmlude
3.6.3 uazlflfuannududurasasdiszinn 10° Talaildefiad@nnnFoufesude adll 3
> ] U
finddns wasFmiundeaulfBunnsary 3 ans eldBuuqduniEddusiu 107 Talatide
o A ©° - « <} = - - -l .
fiadanr NMnwamiliunnuuaiiFousn@n q8unsel B. Cereus, S. aureus WAz E. coli
1 g [ 1 4 1 4 ]
dlugaunduindnviainauasluing  douqduvddrielsaivdge 2 1ila Aa S
. . . ©° B ¢ <4 v sy
typhimurium WAt Cl. perfringens NNNIATIRIATIEN wuuwuve ldwy auasnislunanuan
¥ ¥ 1 3 ¥ 1)
n Wilfiasanmsdadesnanuemsifindadsenauegdoahniunngs Wy Tuawms
wineeatlszinnsing azinisaditantmumdu hignnnsigdulnluamisuiiilingme
Wi Mlinanimesaldiianiilionans (nsudnanmaninisuwnd, 2525) uawvionng
AproiFinunsauanin Tndsuaanlsd uasiies ludguiiiugeanan Wanawiwll o
12 24 36 uax 48 i AndTluniALwn n
b
daunasduganassyresqdwirtnalsalnesfuiaislulefialunszuounisnam
g o = o  or ami 3/ v o] 1 g %’ - 1 :’,
aaanLan MnsAnduRaafuiudsnasdesuieswildindanauunuiinaainiu
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ynasiunae’ ynaainlan®
Winqauviae Wanodimy  doanBinas 1Bwoding denfanm

(Fanting) (%) (cfu/q) (Fa9tN) (%) (cfu/g)
AduriFavn 30 100  10°-10° 10 100 10°-10°
wuANGauananinesu 30 100 10°-10° 10 100 10°-10’
B. cereus 14 466 10°-10° 7 70 10°-10°
E. coli 10 333 10° 5 50  10°-10°
S. aureus 5 16.6 10° 3 30  10*-10°
Cl. perfringens 3 9 +° 2 20 +°
Salmonella sp. 8 26 +° 2 20 +°
V. cholerae 0 0 - 0 0 -
V. parahaemolyticus 0 0 - 0 0 -
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E Y
o v

TunsAnmafdl ’lmwmmmim‘éﬂnvameiNQﬂmﬁﬁammwﬁiﬂﬁ@ﬂ INFIZAIANT
WillemanuFnouactlareduiddielaliinniign  anmemesendrnaziulidn
Banauqdradiomn u.uﬂ‘?‘lG'*ﬂu.anﬁn‘iﬂﬂﬂuLLa:f-g?mw?ﬁTria‘[?ﬁluqmmﬁmn‘émta:ﬂmmﬁq
UanfiBanadiuansnefannin widleinBnunmufidudefiduinuboudouds
Wuin B. cereus, E. coli , S. aureus Waz Cl. perfringens IulJﬂﬂﬁéﬂﬂaﬂaﬁuﬁmﬂmﬁwuiﬁ'
annndluyaesinine

amempseriiisenadesuntuIeidles  wAwmauazAn (2539) (e
nsdnzaqawidnalzaluyaey Tnunafusaetnasnnyn | matenlsumaandu
mald  AmowiAu 92 faate Ay B. cereus, S. aureus, E. coli uay Cl.
perfringens wsimgaalaiwu V. cholerae V. parahaemolyticus WaY Salmonella sp. B34
thamsepauwiuasany (2546) 1Fdmadyassdtuan 100 Mate AaneaInaaLEaN
NNMNNNUAT ATIANU Salmonella sp., V. cholerae UaT V. parahaemolyticus 4 , 1
war 5 wefiiud smaau TR quARN (2529) $enwdn V. parahaemolyticus
mmmﬂ:ﬂwaanmrTu‘eiﬁudwmmuwmmauﬁﬂﬁuwéﬂezmﬂﬂgjluﬁ'm:m Boy and
Hoerl (1991) s1eawn ludaagguuna V. parahaemolyticus Azatilumznau Lﬂaqmm_}ﬁ
gﬁu’luqq’éﬂuqzuﬁqﬁqtté’quwén?:mﬂgittwaqﬁﬂuuazﬁmﬁﬁﬁ Taewy V. parahaemolyticus
ﬂutﬁﬂuﬂq’lummm:mmn netl 1 fuazan panhnuituasTsimzaialan uaz
Molittoris e, a/. (1985) #1891 NIFUNINIEANEITBY V. parahaemolyticus NAMNKNWUS
ﬁnqmuqﬁmmﬁﬂw:m TudasgpiauasnuiluBinaunndalutaagguunoasnuniesss
lumsAnmeiel EseldinmsduiudetndludanaungAinudafeununiug 3
stfludngemun  uasiBinusetheildilunnsAnmanalisnnmg sinlidnsaling v.
parahaemolyticus uﬂn‘iﬂnﬁ Pelezar et. al. (1993) #18N9N Salmonellae sp. AIHNT0
hutleuluanns dhsuestinld nmsmsany Saimonella sp. IuaJﬂmﬁg’aﬁ waifinan
maudleuaes Saimonella sp. anmauy  esiaacdlunisds  Tuds uazga

anwour seansdadamintysaedlusainanlifine
a Py ¥F o
4.2 nansannmsiasgeasllsluladanuanFsluuianalang
NANTTANINIAATIYLRLTAYRN L. plantarum , L. acidophilus , Pediococcus sp.

uas E. faecium Tmhaimassiasstiianaonudndu 25 50 usr 75 wlefidusd wudn

v 1 4 » L 4 (]
WsluleRauuaideynatia annsaaigléilunaim)aeniindauas]aeinian e
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ndayaranFinnaduiatainanlunisalalslisieliadans (cfu/ mi) anAnnauiudi
aeniinuaialailsiefiadang (log cfu/ mi) Erasmeed 4.2

anee i 4.2 wud Tutharmpeniundsacdidu 25 wlefidust Luom 24
il L. plantarum W&z L. acidophilus \aieuRLTRIAANG Pediococcus sp. uay E.
faecium davlwam 48 4ot wudh L. plantarum \3qButrldRANI BRI e
e Hiaosudadu 50 wefiFus Luaan 24 uax 48 $alas L. plantarum , L. acidophilus
W8 Pediococcus sp. \W3qRUTRIFRANG E. faecium doufmonandindi 75 wefFus wu
41 W 24 uas 48 Fala L. plantarum ues L. acidophilus \waaydnlaléAnda
Pediococcus sp. Was E. faecium

dfm'luﬁmﬁnqﬂmﬁﬁﬂmmmw’m”m 25 wlafidus wudn luaen 24 uaz 48 $alin
L. plantarum Wa¥ L. acidophilus \aseydulnléimnda Pediococcus sp. waz  E. faecium
Faandidu 50 wWeddud Tuam 24 FalqduiiiommsigdulnlndiFeeiu bif
ATINUANANNEEATITANAYMADA (P <0.05) uaziann 48 Falw L. plantarum  uae L.
acidophilus \a3RUTRARIN9T Pediococcus sp. uax  E. faecium daufipnndndi
75 wefidud Wnan 24 uaz 48 7l AwEIome WiyELlAlndEseT Lifiaow
UANFNBENABRRATYNATH (P <0.05)

andayadange weanllis slulsdpuwupfiGeis 4 4fin sansoesqdulaly
'ﬁmﬁﬂuﬂmﬁﬂﬂmnnnmun’l’uix’uluwm 24 uaz 48 FalusliFndnhiainynesitnie 1
- 2 aanifn enadlunsluuaasaiiiuneenusiiimauszasdlssnausng 4
FufluundsasemmsTimanzan snlitslulefauuaiits ewnsai b lunsasgdiui
Wndnlutinae

uanani) danudinga TusluleRauuaiice 4 slamansaiailuraiaaeai
aaviafiroundidy 25 wWefifud hidluaan 24 e 48 dalildAndnfiannduduiy
~ funde ualiiluthaimreninndertanaimaeninlat liituam 24 13a 48 49
Tdaulugjuia wudn L. plantarum uae L. acidophilus \wiedulalémndn Pediococcus
sp. Wax E. faecium ataiiidndynaddin (P <0.05) Fuiu aanuansAnmaiell Aol
fnnssmdentslulefeuneiiGe 2 4fin AqlfRfian Ae L. plantarum sy L.
acigophilus anduautlshileRaamaildlunsinm m:‘lﬁ'ﬁmﬁﬂmmﬁmﬁﬁwm
pandindny 25 Wefius  wminAnwnetiude B, cereus , E. coli , Cl. perfringens ,

S. aureus uas S. typhimurium Mwidesialyl
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43 uamsAnwnsiudiuvidnalsalaalislulafauuaiiely
Nanan

anuemednideniusluleRauuafiGeiignnsadtyluihatm)eedimtign lude
42 @8 L. plantarum W8 L. acidophilus ‘f‘iq‘l&\'ﬁﬁfj'ﬁuw‘:"ﬁﬁ’qnd'nmﬁnmnwﬁué'ﬁau
wieirialsavs 5 95n uanamen MRS Yhafimmeninine uazthatmjaesinla e
warll 0 12 24 36 uax 48 4ol Mnaduanslumsed 7.3 - 7.6 lumesuan A
UaTANS KT 4.3-45

msd 43 Dunamsinnstudduiddielelanilslulefauaiidely
NAUAT MRS wWudn L. plantarum , L. acidophilus UWSTAAUYFENANTINGN L.
plantarum WAL L. acidophilus mmmﬁn;ﬁ S. aureus , Cl. perfringens W8T S.
typhimurium " 100 wlefidus Wataneinul 24 49t uezisleaninilyl 48 $alu L.
plantarum WY AAUVIANANTIVNIN L. plantarum WAL L. acidophilus anzaduds E.
coli '1& 100 teRFud dau L. acidophilus ThmAEY gsnsadiug £. coli §iften 65.20
wefduduiniu Wwsnefitlsulsdrusissitiauasislulefnsesrnuauiulianansg
fuds B. cereus aumandulEtuasndindn et imLﬂmmﬁ'\namamﬁmm:ﬁwm B.
cereus  TignansanusiaanzwindesRivnzanBRndadwiEiiy 7 (ilesanidu
wuaiiFurianiifiannsosimiedld ez 1hemssgau (2546) Bdnmaqawidiie
Talufesamuaziaidauiuamnsminiiferreuieen fddier szwdn 3.79 - 4.86
WARSsdns9an B, cereus ity msT L, plantarum , L. acidophilus UazaRUVFEIRAN
3eWIN L. plantarum W% L. acidophilus mmmﬁué«mﬂﬁ?ryLﬁu‘tmmfi?mw‘éﬁﬁﬂi‘?ﬁ‘lﬁ’
du douvibmaihunmzneaisilefruuaiGendnin  nlfennsiifieiag 120y
Wirramena. (2539) WAnmmeresdeSquaiudunansznin L plantarum , P.
cerevesiae WaT M. varians Giﬂﬂ’l?ﬁﬂéﬁ S. typhimurium U8e S. anatum luamsman
MRS w1 ansngiudi . tyohimurium "Bmaatludaluedt 28 uay 32 Auansy tnely
AfINg1n Fetraensildidedian 4.18 uas 4.10 musfu Bunmnsauaniin 1.58
uaz 1.78 Wefldusimuail  Raccach and Baker. (1979) Wil¥aRuvided Lactobacillus
sp. Tumswiinedatmusianiield wudn anansoan S. aureus 1BuIBNEY 10° Taladlsie
n¥u wideFann 10° Tatailseniilussesioan 9 fu Taef Lactobacillus sp. anunsonan
neauananldlnfinn 1.6 wWefdusd uar MesiiAensan 6.8 1 4.70 Wesseziom

mausineulyl 60 §ale Vignolo, et. al. (1989) dldqRuviFgvaGusunanszwing L.
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plantarum uas M. varians Tumminldnsangnandt snldiRierseldnsanuindidanas
wasUszanns 4.40 — 4.50 ualFmeemdn e Wutlhdaniislunsdentiaeiuninaiy

189 CI. botulinum 14

al o ‘I’l L o 3 -
A9 4.3 nstiudgdwiatnelsalaslusluledaluemavas MRS

1281 hnumatiu (%)
wfialislutesa
(B3) E.coli B.cereus S.aureus Cl. perfringens S. typhimurium
0 L. plantarum 0 0 0 0 0

L. acidophilus 0 0 0 0 0
L. pla + L. aci 0 0 0 0 0

12 L. plantarum 337  4.66 6.68 6.68 276
L. acidophilus 4.40 4,43 3.78 17.10 1.18
L. pla + L. aci 4.15 443 1.77 257 1.84

18 L. plantarum 21.90 26.40 4410 47.20 41.50
L. acidophilus ~ 20.80 24.20 4220 53.56 4540
L.pla+L.aci 20.80 18.20 42.40 53.94 44.50

24 L. plantarum 32.10 37.30 100 100 100
L. acidophilus =~ 29.70 38.20 100 100 100
L.pla+L.aci 29.10 36.70 100 100 100

36 L. plantarum 65.63 39.55 100 100 100
L. acidophilus 6257 4017 100 100 100
L.pla+L.aci 64.09 38.37 100 100 100

48 L. plantarum 100 57.35 100 100 | 100
L. acidophilus ~ 65.20 38.43 100 100 100
L. pla + L. aci 100 50.84 100 100 100

WNEWMA L. pla+ L. aci = ﬁau‘n‘i"{fnamxwi’n L. plantarum UR% L. acidophilus
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1Fnrtunisdudi (%)

T elustutedn
(1) E.coli  B.cereus S.aureus Cl. perfringes S. typhimurium
0 L. plantarum 0 0 0 0 0
L. acidophilus 0 0 0 0 0
L. pla + L. aci 0 0 0 0 0
12 L. plantarum 19.67 6.60 9.96 5.90 7.76
L. acidophilus 8.52 10.15 9.22 3.98 7.70
L.pla + L. aci 7.41 7.61 3.66 5.46 5.19
18 L. plantarum 70.68 53.18 37.76 48.90 9.99
L. acidophilus 59.56 54.89 34.04 36.16 8.02
L. pla + L. aci 68.04 54.52 10.77 41.64 6.05
24 L. plantarum 100 100 55.92 100 26.97
L. acidophilus 100 100 46.56 100 2531
L.pla + L. aci 100 100 53.17 100 19.36
30 L. plantarum 100 100 100 100 54.64
L. acidophilus 100 100 100 100 54.51
L. pla + L. aci 100 100 100 100 50.00
36 L. plantarum 100 100 100 100 100
L. acidophilus 100 100 100 100 100
L.pla + L. aci 100 100 100 100 100
48 L. plantarum 100 100 100 100 100
L. acidophilus 100 100 100 100 100
L. pla + L. aci 100 100 100 100 100

WHNEMA L. pla + L. aci = JQUVFLINANSTWIN L. plantarum UaE L. acidophilus
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A9 4.5 madiudaduitdrialsalaalisluled aluthartmaastinan
1281 Bununssuda (%)
sfinllsluledia
(1n) E.coli B.cereus S.aureus Cl. perfiingens S. typhimurium

0 L. plantarum 0 0 0 0 0
L. acidophilus 0 0 0 0 0
L. pla + L. aci 0 0 0 0 0

12 L. plantarum 3.83 18.12 6.28 0 7.32
L. acidophilus 1.87 16.86 4.69 26.80 3.14
L. pla + L. aci 1.22 17.20 16.49 26.00 2.39

18 L. plantarum 52.21 60.97 19.44 56.49 10.34
L. acidophilus ~ 54.35 64.32 492 56.49 10.74
L.pla+L. aci 55.11 63.17 18.81 56.28 10.47

24 L. plantarum. 100 100 30.6 100 12.87
L. acidophilus 100 100 13.57 100 16.25
L. pla + L. aci 100 100 26.79 100 16.93

30 L. plantarum 100 100 4213 100 27.53
L. acidophilus 100 100 16.95 100 20.93
L.pla + L. aci 100 100 28.69 100 19.82

36 L. plantarum 100 100 47.05 100 37.99
L. acidophilus 1 QO 100 24.39 100 34.92
L. pla + L. aci 100 100 38.05 100 36.51

48 L. plantarum 100 100 100 100 100
L. acidophilus 100 100 39.92 100 100
L. pla + L. aci 100 100 61.24 100 100

wigwme L. pla + L. aci = '{ﬁuﬁ‘ﬁuﬂmwd’l\l L. plantarum \Q% L. acidophilus



42

@ & » < =4
4.4 wanisAnmNsEutIMsiadyrastuvidnalsalaalislulafruuaniGely
nsTUIUNMSHARYAB

v
o o <l &)

SleldlsluteRruuafiGefiannsfududwidielsadonngldiign Ae L.
plantarum annsanslufa 4.3 ua:q‘ﬁuw‘s'éﬁais‘ﬂm‘lﬂluﬁﬂm‘éaua:ﬁ']ﬂmﬁl'h‘tums
winie Wi inaunefiausesniusulsznm 107 TalailkeRsfansuazq@uritdra
Beafiaazlszann 10° Talsilsefiedans WeAnmnistufufiaufusetneuen Jelald
waTBarielradhniindeussinlafildlumssin uilildldlishileRauueiidaadty
Fats uanenAReUEnsluANTNT 4.8 - 4.9

ATT 4.8 uAmsnamstudAuEdiataluyneniindeu Beauieuiudetng
aauAn wd luiindeThBinouusiiGauaniniatssaasainlsznn 107 Talatlie
Nadan? uaruAinlszanulo® talatlisdefiedans  diewarnill 12 - 48 datue dowly
fio] WBnnuuuafiuuaniniassenldifisduaanyszanm 10° Talailsefiadans Lo 12
datafhulsvanns 10 Talatlsefiadtng Luaan 48 dalis hapeninindefiihusethanoy
au lugniihuiunde wud WBinnuusiiGausnfnianmdilsznn 102 Talailsie
fedans wann 12 99l uasliifaduimlsanm 10° talatidefiedang Luoan 48 dal
Wi wudh BanauuaiiGausaintassaniiszanm 10° lalafisefiadans Lusan 12 49
Tusuarlfifsmututlszanm 10° (alafisefiadans Lo 48 4ol uanilefansanieqd
wistrialza ludadiduininge wudr E. coli hiszanos 10° alatidefiadang anoanda
i udodae - anaa Ty 10° Talatisiadianans araeinlil 48 falis olinadudiaaty
lwhindeandetneouan Wnsdiliaraapléan mads L. plantarum ashiluinn@ed
iwiiny Lifidoudanli £. colf amasliiFau doulusiny widt Wam 12 4ol 1 E. col
atlzzanauo Talatlsefinaans uforen 7 disau dlu 10° uaz 10* Talatlsefindans e
el 24 war3s daluemnudndy antulfamBinueadniasvdalszinn 10° T
TnilsieRiodang luwam 48 2t davludmjannfesinersuan wudi s 12 40l J £
coli agjilszanns 10° Talatlsafindans udoras - st il 10° TalatlreRindans Tuam
24 ol A Fes 1 ans wiasdszann 10° Talatisefiadans Muaan 48 dalug Feax
il lupasiisimadntlslulefauuaiideadly vl% £ coi Wuimjanasldnnndnly
FratinapsuANLIZZINGS 1 8eNT3iN d9u B, cereus ua S. aureus lutiinge wAGNAE

- P

agjuszann10° Talatiseliadans udAes o anauvdelszinn 10° lalatidelindang



43

BIARELIMR] = - ‘MCHULMMMBURIUNBEARGLIM = + "RALSUILLLSUELULKY Y, = ON ‘Wniejueid ' = 8/d 7 "|ofU00 = Juo BRIBLRK
ot ot ot ot ¢ ¥ 2 b anN aN suabuuped '10
- - - - o ot o ot an an wnunwydA s
s OLXC'L , OLXS'Y ,0LX0L  0IXS9 ¢ ObX8L GOEXSL  OLXEY L 0LXPe anN aN snaJne 'S
JOLXEZ  SOLX6Y  ,0LX9€  ,0LXZ¥  ,0LX9T  ,0LXZS ,0LX9T 0LX9Z QN aN snaJed ‘g
¢ 0LX0'Y , 0LXL7C , 0LXEC , OLX8Y ¢ 01X9¢C JObXES  ,0LXCY 0LX6C an anN 1109 °3
L OLXLe , 0LXCL s 0LX8'S c0EXCe ¢ 0L XTY L0IXTY  ,0LX6C ,0LXSC aN ON RUERYIUGUBNRGUWMN
fregr,
. . - ) ) - o ot anN aN ) susbupped 'O
- - - o - ot &3 ~ aN aN wnunwiydhy s
LOLXZY  ,0LXGE  ,0LX0Z  ,0XGZT  ,0LXZE ObX8F  ,0LXSY ,0LXV'S  0LX9T ,0LX9T snaune °s
, 0L X0'P , 0LX29 , 0LX0°€ , 0LX09 , 0L XE'S ,0LX0C ,0LXZ9 ,0iXTY ,OLXET 0LXe'C sneseo g
0IX62T 0IX9¢ ¢ 0IX0E ¢ 01X9°C , 0LXCE ,0bXcc ,0LXES  0LXeYy ¢OLX9Y  0LXOY 109 *3
0Lx0e  L0iXZl ¢ 0IXTY L 0kXTE s OLXV'S L0EX0E . 0IXgT ,0IXeE 0L X&'y aN RULEBWIUKYUBIREIUYMN
aguLIny,
o 8Y L 9F Re vC L Cl e 0
Bourpbung
e/d ‘1 nuo ed 7 Juo gd 7 Juo ed 7 Juo eid 7 Juo

(MEUBON YY) BN LUPBBIIBLNLLYY & RUIK) @wsrwv@ng%ms:m« 8'y UbLeLY



48 Fali Febmdudzailuiunfaaniathanuey Tunsdlil uanvin nada L.
plantarum selhinin@eiduting ifldaudanls B. cereus uae S. aureus anaalsia
dau B. cereus udny wudn [Faduann 10° TalatisieRadans Lo 12 4ol udaiandu
10* Talailsiefiadans lunan 48 G2l dovlushetinaauiey wud fBannanniuanio®
tnlatitefiodans Tuen 12 daluaiuio’ Talailrefiedans wam 48 4ol dou S,
aureus Wuin isduann10° TatatisefNaans luaan 12 daluafhino’ Talatlsefiadans lu
e 48 4ot daulusetinnacuan wdises o Wan10* telatideficdans e 12
dnluailu10® tlatisefinaans Wuaan 48 4l daw S, typhimurium was CI. perfringens
Tuthindariu asealimudeusivonn 24 datuaiudull wwdeaty S. typhimurium Tusiay
4 CI. perfringens thafinnsnsaanudaudidaaneinuliugn 48 e

meaii 4.9 uﬂmNam?ﬁué"qqauﬁ%"ﬁﬁﬂ‘imluqﬂmﬁﬁﬂmuﬁﬂmﬁauﬁuﬁfmthq
AruAn i luinlanihBnouuefidauananatmusas q aassainlszann 107 alsil
siefanans dhilszanos 10° TalatiAefiaddns s 48 dalua dovlusmy 1oy
wupfiGtuanAntaesaldifiaduanilssanc 10° Talatlsefisaans Luon 12 Folailu
vszanns 10° Talatidefiedans Tuaa 48 falue twjeeninlafidusmetiaaouan tu
doufiiluinan wudt BnauueiiGauaninlansomlszinn 10° Talatisefoddns lu
e 12 Saluarldifamuilulszann 10° TalatideRadans luam 48 Gal luday w
i1 PannuuaiGauaainiatsslsvanns 10° Talafisefiadans luoan 12 daluuali
Faduihalszann 10° Talatisefiedans Tuam 48 dalus usnilefiansaniicyduitdria
W ludaufithuindan wudn E. colf sz 10° alatldeRiadans anaEusu uds
Aot 4 anas T 10° TaladiseRiadans Wewaemili 48 dalin Felimadudnaiului
UansietinpuAn Feaaaglunsdiiilésn nndia L. plantarum adlluimlaniild
witny) liftdaudonl £, col anasliS7au doulusay wud Twam 12 4ol 3 £ coli ag)
Uszannu10® Taladidefindans Amegauiaudansn 36 dalwudadisdy 10° Taladise
Nedans dawarily 48 49l daulusmjandoatneauan wud luam 12 dalug §
5 E. coli atilszuncs 10° Talailsefiadans ufde 1 s dlu 10° alatldefiadang u
aen 48 4ol FeazdiuldluresinafifimadituslutefauwafiGuadliialg £

v o
coli wimjaraslfunninlusihetinapunu dau B. cereus Tuimlan aanaGusu ey

U

= } L

Uszaneu1o® Talatlseliadans wires Jamasauvaelszanalienndn 10° Talailse



45

BLURBbIIMY = - 'MOMLLTANBYR UNBLANBEITM = + ‘WILEVILLLEUSLULIWYIR] = ON ‘wnuejueld '] = g/d 7 '|ojU00 = Juo YrIBLIEH
ot ot ot ot ot ot ot ot anN aN susbuupad 1D
- - - - g ot ot ot aN aN wnunwiydA; s
, 0LX0C ;0ix6'8 ¢ OLXY'S , 0EXLC UD A , 0LXS'L 01> 01> aN anN sna.ne 'S
Ob> , ObXL'9 0b> ¢ 0LX9¢ L0L> 01> 0> 01> anN anN $neseo ‘g
JOLXZZ  ,0LX8L  LOLXST  ,0LXGT  (OLXES  ,0bXGL  O0LXTS O0LxZY - ON an 1109 '3
o 0LXTY ,0LXSY  0lxge  ,0LX0¢ ,0LX8'S  (OLXY'G  OLX9Y ,O0LX8S aN aN NUSRYIUYUBIREILLAN
fiegny,
- - - - c g ot A an aN susbupped 1D
. - - oF - o+ o+ oF QN aN wnunwiydAl °g
JOLX8Z  ,0LXLS  0LXQE  ,0MXGL L 0XPL0LXZS  ,0bXEl ,0LXL9 (OLXEL o 0LXE snaine °s
e LO0LXSZ 0L> LOLX9Z L 0LXTZT  (OLXOL ., 0LXLZT L O0LX0L  JOLXGL G OLXS'L $Na1e0 °g
¢ 0LX8'G ¢ OLXS') , 0LXT'} . 0L X6'8 , 0LX6°C ,0IX0Z  (OLXS'L  (O0LXTL  OLXPL S OLXVL 100 °3
JOEXEE  LOLXOL  GOIXES  OLXP'9  OLXpL  LOLXEE 0LXTS L 0LxTY o, ObXT an RUEAULULUBNRLRENN
ULy,
RL 8Y R% o€ o ¢ [ { X% 0
ed 7 Huo ed 7 Juo eid 7 Jquo ed 7 Jud e/d 7 Huo m,ws:mremp.

(RLUBWNBIY] BLA LUYEBRBUNYY] | BUNK) E:rwv@gw:rmws:me 6y WHLELY



46

fdaas luaad 48 Fala daulusradnerunuanaunda 10° Talatlnedladons Fatfuly
nsdiil aansaaqUléin nadin L. plantarum adllinen@ldwinmTdoudosly B,
cereus amadlfiiandnlwinlan aanatinepounu asiralien 1 aantiia dau B. cereus
Twiny wudn TBunouienndn 10° Talatisefed@ns mevduaneinll 12 - 48 dala
dnulusiaatineacuan wudt Tuaan 12 uaz 24 Falua wulwaBnasfisnnin 10° Teladisie

-

foRans uanfaduihuo® uazto’ TalafideRioddns Twann 36 uas 48 Faluenudnd
fas Wunsdlt] anansaaguldan nadin L. plantarum aellimlaniiliuaing Sdouton
W B. cereus WwsmjanadléiFondnlushannshatnapauny atinelias 2 aaniiiu dou s.
aureus Tutinlan wudh anasan10® talatirefiedns luwaaGusu 0 dalie Aee 4 anae
wiaa10* Talatinefiadans Tuom 48 49l uiuReaiuluwiadnnouAn dou S .aureus -
’l.uﬁmﬁuﬁné’aﬂﬁ'\ﬂm wudnfFunuAee i anandn10? TalatiseRiaddns (e
o 12 Faluuaziisduihi0® uax10* TalatisieRiadans wamn 36 uns 48 Faluama
& Tusnjansaatinerinns wan 12 wuliendt 10° Talaliseladons uazABELRAY
Goe 7w 10° nlatiseliadans lwean 48 dnlane s naldn L. plantarum sy
Tolanilimiiny Sedoudenls s. aureus  TusmjanasliGandnlusinjansaetinanaugu
atinaties 1 8aNTGAN WATATIANU S. typhimurium Falwinlaisinnsdia L. plantarum
uacludnastnemoupisiRalUsluteRnluann 48 dalua dou Ol perfringens Tutinlan
s msoalamudausivon 48 daliadhufiuly Wudaariulusetiruan uazasaalsiny S.
typhimurium Wgiay Fausitaan 36 Faluaduguly winlushetapouan aufiaan 48 ¥
{94 4oy Cl. perfringens 'luﬁq{v";tﬂuﬁoﬂahamuauéummﬁMwu g 48 dalua lu
aneAlaniidatshileRauuatios Fuamalinufusion 36 dauadusiuld
'a:Lﬁu"l.m"d'ﬂun?zmumm‘émﬂmmﬁﬂm%’muazgﬂﬂaﬁflﬂmﬁld‘[ﬂﬂu‘[ﬂﬁﬁ
wuAnIGealy wud mﬁ‘aﬂawmqauvu‘éﬁﬁﬂ?mludquﬁLﬂuﬁmnﬁ'auazﬁﬂﬂm‘lﬂumnsm
AMNFIBLNAIIAN USANNTOaA E. coli , B. cereus UaT S.aureus lumnjanlszanc 1
_ 2 ceniin Twom 48 dabue dafuiusetecunuiliifinamiilslulein
wuARNGY dau S. typhimurium uaz Cl. perfringens 'luﬁoq*?;nmﬁﬁm‘éﬂ wudn Tdusnsng
NUABLNNATLAN usi'tum"fzﬂﬁﬂmﬁﬁﬂm pgaalinudandnlusaetiatuamiiuaen 12
fale mefiammenedhuded sl teRauuafidelinanstudauwidialialien
nduasuananlanmameaeslude 4.3 sadlesnnanamudndefnnlndeas
Lsdlunszusumsminyaeafuaumaudn SnaldAsamozilivenzauienisaine

H 1 4 +
ansTilanuATRt UGSy eadwid By q aasluslulefauuaiiGels dountsinm



47

auTRtudan sl ey At au | seshilstuleRauuafidel dounsinelunmai
Wniainesfideansdianin Fonbiaradainnuintunimeseduded (e
7.4 A HUIN A ) WALUNZELIUNZNRAYABET i qauviFdnalealildiBunnigavin
funmaasstuafell nsldtustulaReuuniice AniRzansntesan ey fuig
ralzaldluszauvil uazanalimadlufimeladau winamBainaundaundunszuaunis

winslnemynesdiasiauanFilunesniurediizing



o
Unv 5

, dagluamsnnaag

=l g

msAnmnarelisluleRadamsfudinisnadnresaunzdialealuyaes weag
HA LA
1. MIAAAMNNRqAWITTIRN AiuNGe 30 fadn uazyaeainla 10

o ]

FiaBtiN ﬁeim’mmmmmu‘%mmn@qmwumum 379U 40 A28t wWudn Qmﬂw%mmmﬁm
fausuadwritiomeeglutas 10-10° Talaflsensy  uuefiFauendinlaasmuegluteg
10%-10" Tnlailsenin B. cereus, E. coli waz S. aureus atjlutas 107 - 10°, 10° - 10° uay
10% - 10° Talatisansumuansu Asaany Salmonella sp. WaT Cl. perfringens 5 U810
FRtNAINATSL wainsaliw V. cholerae URE V. parahaemolyticus

2. nmanaaaniluslulefia 4 90ia Ae L. acidophilus, L. plantarum, Pediococcus
sp. War E. faecium u'ugmluﬁmﬁmmmﬁ'unﬁﬂ uazﬁ'mﬁﬂwmﬁflﬂm wudn Tslute
ﬁnmmmLﬁ?’tyluﬁmﬁﬂqﬂmﬁ’mmmﬁﬁﬁmwﬁuﬁu 25 ulefiius ‘lﬂ”ﬁﬁqﬂ daulwgy
u&2 Wi L. plantarum Wae L. acidophilus \WieyiiulalsRndn Pediococcus sp. uat E.
faecium  BENINHANATYNWATE (P < 0.05) uacllslteRruuATGeTs 4 1la anansa
Lﬁ‘étytﬁuTmluﬁmﬁmqﬂmﬁﬁﬂmunﬁmm’ium"u‘lﬂ"ﬁnd'ﬂuﬁmﬁﬂqﬂmfnmﬁa 1 - 2
ABNTENN

3. mmmseisluleRauuaiiGefida@ennfufnauidialeluemnamen
MRS tharmaesiunde uahaiayaeaian wud tshteRpwuATiGuasodud:
qawiatrelsnldd uss L. plantarum tlsiAEn gunsodudgdwidrelsaléfnd L.
acidophilus WATARWYTHNANTININ L. plantarum WAz L. acidophilus

4, 'l.umxmumm‘ém‘!ﬂmﬁmn‘éﬂu.amﬂmﬁ'\ﬂm Wudn L. plantarum fidauten
aﬂfmﬁmq?\uw‘éﬁﬁﬂ‘imv”muﬁqqu.a:ﬁﬂLnﬁﬂn‘%ﬂﬁﬁﬂmﬁlﬂmqmﬁnm‘lﬁ’ﬁw wiillann
i WeuRoudeuiusetanoun ua:'lu'mmmamf-{éuﬂ's"éﬁa'ﬁ?ﬂluﬁﬁm?mu‘%aﬁqﬂm

-

t 1 v
MHunsminmBunuGuduatinas 10° lalatldefisdansuaslusiafldionan lwaan 48
Folan



<l
UM 6

ADALRUDLLUL

Lo =t al ] o’ ’.’, a «l ¢ %’ <4
anmsanmuarasilslulafauuafiGosentsdugiaauristnelealuaaiune
uazyaaninlan faausuziielssneumsiansaniuntsAnmaell Al

v
o/

1. posAnmiilshulaReaiisay uenwiteanidlunsAnnakel lumsdudead
wyistinalsaluyme Lﬁ'ﬂm'nﬁmmzmﬂﬁuﬁﬁ'mmmu-?;zgﬂ ainlifhuuuanalunisn@my
pasTislanuaaafusaniniinaseld

2. pasfnBnoaneunafivenzamnizeam Funoandeunsanniswdinglan
UnfdanfunslillsluleRadietudgdwidielsn laumsfinisnnnissenusecfiiing
$ausnt

3. tﬁfawﬂu-nﬁﬂu‘%ﬂmaﬁuf-nﬂdﬂ?‘lu‘iﬂﬁﬂu.uﬂﬁG‘ﬂ*?i‘lﬁuams‘{fuz?qq‘ﬁuwﬁﬁﬂm
Wnanudo sneBamst@atushitefndinsadie i dgwnfezaansensinllg

Uselamisaly



UFTUYNTH

qls¥mi falzauninid. 2538 "1Js"m{]mmhmL%m,5uw?efria?m*7;ﬂuLﬁau'lumm?." w3 - 2,
iandsUsznaumsussenglunisdssandal fimnns. nqamwy. umdading.

NNNIA %u‘gua. 2547. gtﬁu. [online] Available : http:/Avww.pookem.com

TnANA ANTN UATANE. 2544, “pananuninlunisAssiavasigauwenilulianmu
Rice -field Crab sia Definitive host 'luﬁ'adﬁlu." [online] Available : http://15101.htm

Toyoim quATem. “Radinen Vibrio parahaemolyticus.” Msasanandmduasinalulad.
1(1): 565-60

Tt ussAuaaad 2545, nanAmtilssaaading, fnfakid 1. NPAMHY : ANINANW
AMINENFNHAIAILRS.

170y VATTIFEINENA. 2539. "NmmL%ﬂu'éqw‘él.‘?'uﬁ'unan'lumwﬁnu.uuusi'amsaﬂﬁmm
{aSalmonelia typhimurium Wae Salmonella anatum.” ANENUWUFINIANAAT
AMTUAR, WIANENAENHATAART.

AWTus Aandasuna, 2534. “@mnanuaninuadauuaiGeludssmalne.” uanfinuada
ARG INgAAIMNITHA ML INE: AL RGN IININHATIN NG HATAERT

) o

FFeur asTaruad. 2541, “hlsluTefa.” a1dw1. 41 50 - 53

[ -

Ao \WyAsvATEge uazAmE. 2539, " nan1adudeues Lactobacilus Anuniaaniex
ﬁuﬁﬁﬁiﬂ Staphylococcus aureus, Salmolnella typhimurium WY Escherichia coli
u‘jmmztgméfmﬁ’u." Songklanakarin J. Sci. Technol. 18 (3) : 301 - 305.

Aandtud 1aTyATTAsega wazqua semlseRng. 2540. “msugnide Andeussfinuifos
wuAfiFauanfinanamnsudneesine.” Songklanakarin J. Sci. Technol. 19 (2) :181 -
188.

i WinAstasLe. 2543, "qUsfuLLATBEIRLARFaUANANTIkenaNa I
Auiunneldanslng.” Songklanakarin J. Sci. Technol. 22 (2): 177 - 189.

diung Waardw. 2540. thinAuaadng. ngaunne : 1imsAaTn1sfu(1977) 417,

qINA NIUZAR. 2541, “narenTeLTavsEnsiulunsminuwun Lactobacillus plantarum



51

Pediococcus cervesiae WaT Micrococcus varians FIaN13aAaNU29 Staphylococcus
aureus.” MENTINUEAINEAMARSIMTIUAR. NUTANEFEINERTANGAT,

ARflae uBwaa uavAnz. 2539, “nsAnmelsendEresewnmminiuiue il
msliAufauriaunsising.” aoniuAusduasWRuNaA iR M. ANt
\NHATANART.

Arms Aante. 2543, Ingneansuazinalulaginisaams. nganme. dninfad
NMINENKENBATANERT,

BI04 LNATENAUWT LATATUY. 2546. “wuARBaralzpemadlufisane il
HuANTean.” aniiadtangAanfans1suge naNanaAIsasnIsunne.

afds 1@mIdand. 2538, “awnsuduiwianiFinadumudsendalusuqadaingt.”
INHATNISADNLNART. 13 (2): 29- 38.

amy1 gAsATIA. 2530, "nzdnidenuuafiFauanfindeaninsadudimnadyrada s
uazmTHARNEY S et MvsnuL " ntnwudIEIAIaRTIULIUTIR,
NUAINEIRENHATAIARRT.

27871 GALEHINA. 2538, “N"791399138 Vibrio AMNBMIMELS.” UTi 6-1 - 6:9. tandnsilszna
msussnelumalszgudalfiiansiEanisnsiadanqauriduasans
duifauluams. ngamme: AuininAand awiingndanding,

Wi I miTaiui. 2532, “avsiu@aluemnsainuuaiiGunguaiiansauanan.” ansans
A8Im15.19(3): 7-9.

Aryanta, et. al. 1991. “The occurance and growth of microorganisms during the
fermentation of fish sausage.” International Journal of Food Microbiology.

13. 143 - 156.

Association of Official Analytical Chmists. 1995. Official Method of Analysis. 13" ed.
Association of Official Analytical manual : Washington

Axelsson. 1998. “Lactic Acid Bacteria : classification and physiolophy.” In Lalminen
and Wright (eds.). Lactic Acid Bacteria: Microbiology and Function Aspects.
New York: Marcei Dekker.

Becker B. A. 1988. “Incidence of foodborne diseases in the Netherlands : annual summary

1982 and overview from 1979 to 1982.” J. Food Prot. 51 : 327 - 334.



52

Boy and Bryan G Hoerl. 1991. Basic Medical Microbiology. Boston. Little : Brown and
company.

Food and Drug Administration. 1995. Bacteriological Analytical Manual. 8" ed.

Dellaglio,F. et. al. 1995. The genus Oenococcus In Wood B.J.B. and Holzapfel W. H.
(eds). The Genera of Lactic Acid Bacteria. London : Chapman and Hall. 235 - 269

Deveriese, L. A. and Pot, B. 1995. The genus Enterococcus. In Wood B.J.B. and
Holzapfel W. H. (eds). The Genera of Lactic Acid Bacteria. London : Chapman
and Hall. 327 - 367

Elaine, et. al. 1991. “The Use of Bacteriocin Producing Pediococcus acidilactici to control
Postprocessing Listeria monocytogenes contamination of Frankfurters.” J. Food
Prot. 54 (9) : 681 - 686.

Eley, A. R. 1992, Microbial Food Poisoning. London : Chapman & Hall. 15 - 36.
Fernandez K. 1994. “Mode of Action of a Bacteriocin (J46) Produced by
Lactococcus lactis subsp. cremosis J46." J. Food Prot. 59 (9) : 955-962,

Frazier, W. C. and Westhoff, D. C. 1988. Food Microbiology. 4" ed. New York:
McGraw - Hill,

Gilliland, S.E. and Spech,M.L. 1975. “Inhibition of Psychrotrophic bacteria by Lactobacilli
and Pediococci in non - fermented Foods.” J. Food Sci. 40 : 903 - 905

Gillifand, S.E. and Speck, M.L. 1977. “ Antagonistic action of Lactobacillus acidophilus
toward intestinal and foodborne pathogens in addociative cultures.” J. Food Prot.
40: 820 - 823.

Hardie, J.M.and Whiley, R.A. 1995, The genus of Streptococcus In : Wood, B.J.B. and
Holzapfel, W.H. (eds.). The genera of Lactic Acid Bacteria. London : Chapman and
Hall. 54 - 124.

Haryono, et. al. 1981. “Hyerogen Perocide Fermation. " by Lactobacillus sp. Annu. Rep.
ICMS. 4: 231 -243.

Hamms, W.P. et. al. 1992. " The genera Lactobacillus and Carnobacterium.” In The
Prokaryotes. 2™ ed. New York : Springer-Verlag.

Hayes, P. R. 1992. Food Microbiology and Hygiene. 2" ed. London : Elsevier Applied



53

Science.

Hitchins. A.D. et. al. 1992. “Coliforms - Escherichia coli and its toxins.” /n Vanderzant C.
and Splittstoessor D.F. (eds.). Compendium of Methods for the Microbiological
Examination of Foods. 3“ ed. Washington DC : American Public Health
Association. 325 - 370

Hilton, E. et. al. 1992. “Ingestion of yogurt containing Lactobacillus acidophilus prophylaxis
for candidal vaginitis.” Ann Intern Med. 116 : 353 - 357

Hobbs, B.C. and Roberts, D. 1993. Food Poisoning and Food Hygiene. 6" ed.
London : Edward Amold.

Hoower, D.G. 1992. "“Improvement of Detection and Production of Propionicin PLG - 1. A
Bacteriocin Produced by Propionibacterium thoenii.” J. Food Prot. 59 (7) : 734 —
738.

Inoue, et. al. 1980. “Antagonistic action of Lactic Acid Bacteria from Nham toward
fooddeteriorating bacteria. "Microbial Utilization of Renewable Resources. 1: 108
- 115.

Jay, J. M. 1982. “Antimicrobial Propeties of Diacetyl.” Appl. Environ. Microbiol. 44 : 525

Jimenez-Diaz et. al. 1993. “Plantaricin S and T, two new bacteriocins produced by
Lactobacillus plantarum LPCOO010 isolated from agreen olive fermentation.” Appl.
Environ. Microbiol. 59 : 1416 - 1424.

Kaysner,.C.A. et. al. 1992. Vibrio. In Vanderzant C. and Splittstoessor D.F. (eds.).
Compendium of Methods for the Microbiological Examination of Foods. 3" ed.
Washington DC : American Public Health Association. 451 - 474

Metaxopoulos, et. al. 1981. “Production of Italian dry salami : Effect of starter culture and
chemical acidulation on Staphylococcus growth In salami under commercial
manufacturing conditions.” Appl. Env. Microbiol. 42 (5): 863 - 871.

Mitic, et. al. 1982. “Selection of Cultures with Antimicrobial Properties for Production of
Fermented Beverages.” Dairy Sci. Abstr. 44 (8): 619.

Molittoris, et. al. 1985. “Characterization and Distributiom of Vibrio alginolyticus and



Vibrio parahaemolyticus : Isolation in Indonesia.” Appl. Env. Microbiol. 50(6) :
1388 - 1394.

Olasupo, et. al. 1994. “Bacteriocin Production of Enterococcus faecium NAO1 from |
“wara”. Fermented Skimmed Cow Milk Product from West Africa Lettersin App.”
Microbiol. Abstr. 19 (6) : 438 - 441.

Phithakpol, . et. al. 1995. The Traditional Fermented Foods of Thailand. Kuala Lumur: SP
- Muda.

Price, R.T. and Lee, .J.S. 1970. “Inhibition of Pseudomonas species by Hydrogen Peroxide
Producing - Lactobacilli.” J. Milk Food Technol. 33: 13 -18.

Schilinger, U.and Holzapfel, W.H. 1995. The genus Carnobacterium In: Wood, B.J.B. and
Holzapfel, W.H. (eds.). The genera of Lactic Acid Bacteria. London : Chapman and
Hall.

Schmidt, et. al.1981. “Functionnality of a protein matric in comminuted meat Products”.
Food Technol. 35 (5) : 235-237.

Shah, et. al. 1989. “Toxicity studies on six plants used in the traditional Arab system
of medicine."Phytotherapy Res. 3 (1): 25-29.

Simson, W.J. and Taguchi, H. 1995. The genus Pediococcus In : Wood, B.J.B. and
Holzapfel W.H.(eds.). The genera of Lactic Acid Bacteria. London : Chapman and
Hall. 173 - 174

Smith,et. al 1975. “Survival of Salmonellae during Pepperoni manufacture.” Appl. Microbiol.
30 (5) : 759 - 763.

Stiles, M.E. and Holzapfel, W.H. 1997. “Lactic Acid Bacteria of foods and their current
Taxonomy.” Food Microbiol. 36: 1 -29.

Teuber M. 1995. The genus Lactococcus In : Wood, B.J.B. and Holzapfel, W.H. (eds.)

The genera of Lactic Acid Bacteria. London : Chapman and Hall. 173 - 174

Wood B.J.B. and Holzapfel W. H. 1995. The Genera of Lactic Acid Bacteria.
London : Chapman and Hall.

Vignolo et. al. 1989. “Use of bacterial cultures in the ripening of fermented sausages.”

J. Food Prot. 52 (1): 787 - 791



NANUIIN N

Bn1sAsIdaUMRUNSE (BAM, 1995)

1. memgRuLlEaInuqRursd

1.1 MTRTENA2INEY

1.1.1 fnsiaatinnand Faunsslnsfitnunissihdauds Wiiududn 4

1.1.2 ﬁmmmﬁﬁmﬂuﬁutﬁn 7 udawlin 25 nin ldasluge stomacher  1ANANS
azanavaammes 1B 225 Reddnr i lifusnluedes stomacher Taeld
AMNFILUNATY Ul 1w

1.1.3 Tuladoufiuresman 1 Tsdans l8luvasannasafiiasazararaas
Twes o Nadans weh Wity arlmateiissAuAAN@eAna 1 : 100 Mntiiuden
fuanlFshatnefirsiianAeanamnsan Weldmasadludasiall

nsdimetraiureavmfifiamude 1.1.3 Tnetumsdearspausnazliisn

[ d' o~ -y
ALMNNTEAVAIINIREAN 1 : 10

ar g - - &

1.2 N19AZANUVUTIIURUNTENIMURA

1.2.1 TulasiataNssfuANAsNMIITEN aanda 1.1 NTEAUAMNIAARNNAN
’ o [v4 ] -" o % d' I3 ’ X ¥ ar =4
M 3 sdusadieiu ldlusumizidantinunissin@esnudassALAN IR NAT 2 AU 9]
AT 1 NaRNAT

1.2.2 mawms PCA Tnaaumaquasiigunniidssinns 45 aeraides 1iune

1 73
10 - 15 adan? sluaunizile
L 1
1.2.3 wyuanumizidalfansnsanesirauiuqdundd  Tnamuouhindnmoe

v

L ] ¥
adneat 8 sz 6 sou Wi ligrunngfissssauamaudiern At umwizdsudainly
vnguunii 35 aernadea Wunan 48 4ol
14
& J - L4 e LA
1.2.4 AnRanaumiziFaRiiffinuedundd Ussunne 25 - 250 Talatl anvinnaniu
P o = o’ - - ' e A
Uhinuadwidiame  dsaildinsaunuvnBinuqaunidiunbessialaisenfuvie
b
fiadAnTIENFI0tN AINGATIEY Maturin and Peeler(1998) Feanall (sl vivsivetinan

spread plates WignuFunuaduniztnauanlddan 10)



60

Wunoaduwvisd  _ 2c

(cfu/ g %38 cfu / mi) {(1xn1) +(0.1xn2) } X (d)

o owst X .
We Zc = thnulalalimivlsmvuannanumisdesaniy

Ld -&' [ 4 ] H [ 4 i L
N = AMURINICITa 189508t N ATTALAINIABA NS ARSI
N2 = 4MnuRUIITeTeIet N TisEALANIA A N T e TiRgaa il

d =sfuAnuiaasnusniti

1.3 msasRuudTuuuAREauananingsan

131 Tlashetnafisziuanudeammnzan aande 1.1 fiszfuanudaasn
i 3 swausaiieatu ldluanumsdefiumesindenudasziuanudeana: 2 aw 1
az 1 Nanan?

132 weamnaude MRS Sinsanwaouazilenmginlsaanm 45 asauaadsg
1Banms 10 - 15 finaans adluanumnde

1.33 mgumutmzéﬂtﬁﬂlﬁaﬁmm?zmﬂﬁonauﬁuaﬁuﬁf'ﬁ Temyuaulifan
AnmourAREaT 8 Ustannd 6 seu ﬁq‘lf’ﬂv’ifqmnqﬁaﬂmfaumms*uiqﬁq annifumenng
MRS Tvaesmaouasiigamgitszanns 45 asdnsaden 15unng 10 - 15 fadans adluam
wzdadaiEnag  olilignmgRianasauamnded A mnzda  udailihid
aomgR 35 avAuaidea Wi 48 - 72 Falis

134 waslalanawefeanlas 3 wefidusd adliihnnlalafizes@urieg 2 - 3
vea FunauavenljRaarazadiacfaveiiaty dnhnalelaliilidagiimecey
ingRnaE et BanauqAuidisvanns 25 - 250 Talafl il uaommBinn

-

qauwvumisareslalalianiiviefiaddnsresinetin angaslude 1.2.4



61

1.4 maasauuUTIN E. coli

1.4.1 Tuladethdisfusudsvamnzan ainde 1.1 fiszduanaudeansing
i 3 sesusaieatys tdluamumedeitunssndenudossiuanuitenes 2 am 1
az 1 Nadams

1.4.2 MBS VRBA Tvasmwmauasiianmginlszann 45 asrnadea 1Fums
10 - 15 Nadans asluanumzds

14.3 ﬂ:;lu'i’mm’]:L%ﬂl.ﬁ’ﬂlﬁﬂﬁwl?ﬂi‘::’i']ﬂﬁ")ﬂﬂuﬁ'l.l’ﬁu‘lﬁ‘ﬁ Taemyuaulilan
dnuniadnuet 8 Usvanm 6 sau wAlipnuugRianasauanmnsuie AfaTaNzde
wdaniliisfigomgll 35 asAeaidea Wuna 24 Fale

1.4.4 VinBunlalatideay um LaAATIRA A NA e T Bannuqd
Wi Uszan 25 - 250 Talail uazdpqauritanialaiiifdnunsiindion 3 - 5 taladl
uiaslalatildadlumaenemsuds TSI Taemsunasluuuaasuazanmuuiiuio (stab and
surface streak) Wienrudnaslunanaamnzuds MIL Taansunsasliunana (stab) il
TigoungRt 37 evAnaadag et 24 dala danarafamaeh 6.1 thuaftlfnAuanm

nuaduvistsaninvselatdnsuessiatin angasluie 1.2.4

1.5 MsrsIAUUYTHI S, aureus

15.1 ilmshatnefiszdupuideaamnzay anda 1.1 fiszdtieudeanssing
u 3 szsusaiileatu ldluamumnzdeiiiannauds MSA srfuan@eases 2 4w a
0.1 NaRams

1.5.2 Muviawfiagulsa uea (L) Juuesnazed 95 wafidusd wnlW uazdenldinlas
Ifluviaufosy ﬁq15ﬁuLLﬁaLLﬁoﬁqmngﬁanaa InAtveRgsaraesaetnalinszaneiaRauli
873U (spread plates technique) Adammede uﬁoﬁﬂ‘lﬂﬂuﬁqmmﬁ 35 s IaTa
Fhuaan 48 Fala

15.3 ﬁ’uﬁmm‘taiaﬁam‘ém‘?iéaumuﬁoﬂu?mquumoﬁuum (opaque  zone)
annamunzdeTithBnnadued sann 25 - 250 Tatadl uazidnqduvidanialaiii

v '
anmouzsanannn 3-5 lalall wiszlalathingssluvassaamisinas TSB uia18 42
Taa



62

154 nagaunswiesiarenatann (coagulase test) Inetinanmig TSB andie 1.5.3
LATWAENN (Rabbit Plasma) atineas 0.5 Nadansuauiulunasananasiitnunmssntauda
hluamgnum)d 37 svangades dwnndu S. aureus warganazudesinnelu 3 dalue i

-

s BinAnmmBinnqduristranfineliadansresnetn angasiude 1.2.4

1.6 Msng3suuLsNI B. cereus

16.1 Tulnsetafiszdunudasamnzay ande 1.1 fszduacandeanesing
3 srdusieiiiastu Wdaduamumnsdafitewnsuds MYP szfumaEeaes 2 A 182
0.1 NARART

o ¥

1.6.2 Mwiwfagsiouea quuesnezed 95 wefidus W ussdealvilaniny

<l -

wriaufiasiu ﬁa‘lﬁfauuﬂiquﬁouqmﬂgmﬂm ndEEAAITazatIatnalnszaneiaRawii
amnaud AdranunzTsudaih s figmgh 35 asnaades Whaoa 24 Gl

163 infnodalaiifnmiidesseusanBnaguanaiitsiuainaumzdens
Wannuqduvidilezinm 25 - 250 Tatefl uazdeqdwidantalafifiddnmuziingn 3-5
Talall winzTalathinndeaaduuuunsy dwanii B. cereus iiadaziipsailuvieu fasdin
Fainsunsnuanuazairieulaglad innaitldinAnnumbBinadwidianfinidefliadang

183528t angmslude 1.2.4

1.7 n19ASIR Salmonella spp.
1.7.1 Dulametinfissiuaniidsataunizan andea 1.1 AszAuANIAaa AN

L]
[ ] 4

o 4 < o
3 TALMBLUANNU 'ldmlwaqunm:t%ﬂwﬁmmﬂm XLD $2ALAMIARA NG 2 97U 78 0.1

)

ANORT
1.7.2 Wwiudogsues 4uueanased 95 waRdus wnlv uaziidenliilasinfiuvia
wiiagiu ﬁﬂf’iﬁuuvimﬁ’qﬁqmugﬁaﬂm natvERasasaEsatelinszaneiaRamihe s
uie Adamumzdaudanihindigumgi 35 ssradea Wuoan 24 ol
1.7.4 unalalaiifaam Seanaflansegmeludelifliluanade XD uazlatail
Adensamidufiqadagmeluidebifldlueminds HE @uqawddanialafifisidntoe
Fangmannemsuioiaeniin 0aez 3 - 5 Talatl udazlalaihinnldlumaenemnsuds

v ]
TSI TnemsunaasluuuImsuazanuunuie nieniudsqauvisdalunasaems MiL as



63

uneasluiuanse dlihifigomall 35 aruaades  dunaresamend 6.1 vnahldnn

AunMENNARYEdRanFTaliafa AT TeNRetN

1.8 NNSAFIR Salmonella spp. (RevauulahiuAuIuRLYiF)

181 Wiuyaesande 1.1.1 i 25 i (nedieradursansliTiulmn 25
findans) ldaslutan Duran Serhumssindieudn amfldewnaen TSB 1By 225
foaams e idniu udah ivisfignmgd 37 ssaadsn dhaaen 24 4ol

1.82 Twmsaetiwainaon Duran 11 1 Tadanr  ldlunasaamnamad Selenite
Cystine Broth 151 10 Hedams wdailihinfienmgl 35 asriaaden Mhuoan 24 dalus
uaz 48 2l Auddy

183 Aqdwidaneasemnananluamunziefitemnsude XD wazamns
wia HE uﬁoﬁﬁ'lﬂﬂu'?;qmui]ﬁ 35 saAntadna unm 24 $al

1.8.4 unalataidny deerfiansagneluielifldluamnsuie X0 uaslaladl
Adreaminduiiqasagnelwidebifliluemnndy HE SuqdwidanTalaiiifdnene
fngnanansudniaesiia 1lass 3 - 5 Talall udaclatatiiunldluveenamauds
TSI IemsunsasluuuamssuazanuuiiRe wieutudseawidaiuvaaasnns MIL Tae
uneasluuwomss sliiafignmgl 35 ewadng Kunauaderneedl 6.1 il

AusFanuaawiEdReniTeNaanTIasReLng

1.9 n19A9I Cl. perfringens

1.9.1 Dulnhativdissiuanadaanmnzan ande 1.1 fiszfuanudaanssieiu
3 sziusaiieaiu Wdadluanumnzdetitemasudie Modified BHI sziuATIABANAS 2 Ay
7 a2 0.1 Nanans

1.9.2 Wwiuagiues quusanezed 95 wefidusd wnlv uansenlilasinfiuve
whody Fldauwiuieligumnlanss ndemeaasacanesesnelinszareiaRautiheng
ui Adramunnzdaudaiihisdigamg 35 esanaaden o 24 dali

193  KunslalalidvAecdenusaufmAonumg  unsdsqdwidannialaliis
dnwruraainanun 3-5 Talall usaslalathinunaundenBuuuunsy dwnndlu Cl. perfiingens

wadaziiguiadiuvieu dandndaiog



1.10 M35A99A CI. perfringens (avauunlifudamianqduyise)

1101 Dulnsetineanda 1.1 FszduanuiEaans 1 : 10 ldadlunaensmisvag
Cook Meat 4142 2 aeA ] AL 1 NARART udalitisfieomad 37 avnsaided dhaom
24 4l

1.10.2 {nqduvidanuaana s Cook Meat vmnanlsamannzdeieiiemnsuie
Modified BHI wdavinluiriailu anaerobic jar ignuugl 35 asrnaaiden Thiaan 24 dalan

1103  KunslalaiAvdeddeuseudomBunmuemn  uasduqduidanialaiid
dnmtusiangtonn 3 -5 Talatl udazlalathinnundenduuuunsy vy Cl. perfringens

wadariizliaduvien danssadaion

1.11 N19A994 V. cholerae (Asaanuulahiuatuanqfuyiatl)

1.11.1 iiuypesanndia 111 a1 25 n¥ 1dlumn Duran frmnssindeuds an
suldenwns Alkaline Peptone Water 1511t 225 NadAAT LLﬁqﬁ'l‘lﬂﬂu‘flqmuQﬁ 37 AN
s fhuasn 24 9ol

1.11.2 Suqdwidainuafonihemis wnenluammzdetiiansuis Toes
udnhlihinfigning 35 asnaaides o 24 dali

1.41.3 &unslalafiizimna odmResdendnuny Fuqdwidanialadifisnwas
gangnann 3 - 5 Taladl wiazlalathinnldlumasnanauds TSI Tnaumasluuuansuazain
vRe  wentuSqduvidalunaenemauds  MIL Taounsasluiuanss Tl

sl 37 avdnaaied s 24 Faln unanafani e 6.1

1.12 NSM9IR V. parahaemolyticus (Aaautlifirdinuouqduyit)

1.12.1 ¥nanidanisiude 1.10

1.12.2 AuqAuyidainiananuns Alkaline Peptone Water snanluananzdeis
amnsude TCBS udmiliisnfigaumnd 35 ssruaaiden Thuoan 18- 24 dalin

1123 Funlaladifis@dmeenihdu deliiududaduieidnmuils  Guqd
widannlalailfifidnenssingnmn 3 - 5 Talall wisslalathinanldadlunasnansuds Tsi
Trunensluumsuazanuuiifandaniudqduitaimesnemnsude MIL Tasuneas
Tuuuonn uazdsqduridldlunaanas Alkaline Peptone Water fitndnuncelsf 0 3 8

uaz 10 wefidus dlihiafignmgl 37 ssrsadosiuom 24 Falue Kunanadnie i
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6.1 uazlunaanamng Alkaline Peptone Water iiiladaunanalss 3 uar 8 wWafidusd o V.

parahaemolyticus azaansaRsALTA LS inliuaasawsgu

15197 6.1 Ufenaasyduvidlu TSI Agar uas MIL

o e TSI Agar MIL
AQUNTE
Slant  Butt Gas H,S Lysine  Indole  Motility

E. coli A(K) A +(-) - +(-) + +()

Salmonella sp. K A + +() +(-) - +(-)

V. cholerae A A - - + + +

V. parahaemolyticus K A - - + + +
wineng : 1 TSI Agar K=um  A=wgen +=1fiafne - = Liifsfing

WMIL Lysine +=8u  -=RAnAx

Indole +=%umy -=LiAmli5en

= ¢ o -

Motility + = awviatiiasqyuaniizianistab - = AauyiFeRa3tyLiTIac stab

]

(M3 : FALLa9a N Ohashi, et. al. 1978)
2. 9691 standard McFarland No. 5

2.1 L‘i';ﬂfiauw'?'ﬁﬁommm 1 U ldasluvaanains BHI WBann 10 Raddng tad
qovgR 37 asrnaadea i 24 4ol

2.2 thuvieefiannanda 3,000 seuseuad wiu 15 Wi Judnilaie ldasacans
WaswmivirlaF 10 Dedans it lhdamu Sudaulaie vuiien 2 ak

23 fndwﬁLﬂum:nﬂumﬁﬂa'mv’m’oam?ﬂ:maﬂﬂaMmﬁﬂtﬂﬂﬂﬁﬁmﬁmjmﬁﬁﬁu Mc
Farland Standard No. 5 \aaansmatinsansaraemeanivivad Thumun 1 Nadans 1d
vuamsuda BHI vie PCA inammasgnsazansldinszaneiaRiondih wieanaldns pour plate
technique A& Adnamumizde ihlihifigomoRuasaanimmnzas

LA i L) A’ L] L4
2.4 Wilalatinfisa danaanm G eldgas lude 1.4.2
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acy a o d A =L
3. Qﬁﬂq?uﬂﬂ‘iﬂu‘ﬂ?ﬂﬂﬁ'ﬂﬂﬁ

3.1 streak plates technique
3.1.1 Waamdnde Fumiiauiouusuanlsesficliaugnmgfianas udounzaduitd
1 1 4 1 U H
Wlan (streak) 1Raemsudsivaranda  naseeannTaiGusualinnaiginnse
o [ d -3 3/ - -J ! o’ .'I 2/ nlnll
M uszssandmniazlimaaiofiden q uanainiy aunssissesaniing q Wilalslin
wenfiulfetndaau Wasnudsslalatiaigunan 1 wad Adelidlalaliiuaneanin
Adl :'/ - -l g am £
wen 1 Yaduatunzdizgns
3.2 pour plates technique
o Py : A’ i 1
3.2.1 Tulmansavarsadwitaananudsandimnzan dluanunnzdeiidums
. X - e 1 A’ H P
sivdieuds auas1 Aedans  ImesReaTeRfigamgiitsranns 45 avdnraiaa aeluanu
A’ % 24 [ ¥ [ ¢ - al & [ v
mwzda  wwaansdeWemsnszanessaniuqdwid  Inevyuaulilindnraradne
A’\’ - <« o ° A’ ° ' :
a1 8 Uszanu 6 seu  WlElignmpRanasauansudedn Aamusde udailuium

fruMPImNTaN

3.3 spread plates technique

3.3.1 TJLﬂmmmzmﬂaauﬂ?tTmnmfmﬁmqq‘?‘immmu 1 0.1 fadams ldadluau
edefirumainemauaziiciauudionude anmfuldwiudegnlf ues fuuaanesed
95 wefidud i uaslderliulanfuiafosy  Reliauwifolianmpfianss inde
umnzazaeieanlinszaeiafanihennsude adamumnzde lihisfigamplioans

axn

3.4 MataNFULLUNSH

3.4.1 ThalasTiailufdwind inlduks uszaulW veed Crystal violet el 1
wit nReendaeienunndlalenu wdmamiraunsleledulivonsamatind elium 1
wi AlaleAuasndantn uasdneanaiadatuaansed 95 Wefidus awheniidnaLifidda
panun Fuldudie dienii(counterstain) Aae safranin w1 WIH dredaeinfien udnldes
Witk videduliiudidionszanedy  anthnhlunsadeundesansse] Sdathinuanei

HThiwuaFaunsuuan deadusuassiniuiuanGuunsuau
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ABN15ATIAAAUNNLAH (AOAC,1995)

1. MsIATIEWUSINUNSALANAN
1.1 NSLATENAITIAN
1.1.1 inlsssmfuaulasanisd wiFaulaminindunisnliiGianuiu 20 uail Udes

Widu

1.1.2 grsazaneiuadiniay wiionlng Fiuadinidu 1 niu azaneluueanaed
Wudu 95 wafifust 1Fums 100 Naddns

1.1.3 arazarennzgu naanlansenlad 0.1 uefila wiauing Falsidnalansen
Y9 4 nFi Fanindusuasy 1,000 faddns Ui luawandRnidemawiaRiidwanadn

' L A4 | 12 7S ( :"
neuldhinum AMTHIIHTUNIATFIUNAUNNATY

1.2 MamArTNTuasiurasinfenlaasanled
1.2.1 au undatnunaduunisiion fiauvni 120 asrsadiea  Wiaetaine 2

e Miduluwdiamed deadwazi@en 0.3 nin ldlumaplony 1un 250 Taddns
v ] )

@ainnaulassmfueulasanles 50 Jadans WeuadaINUNAFELNNISIANATAENNAUAD

WnanrazasNuaanydu 3 vas  nmsadanarsasaralsdanlansanlsd aande 1.1.3 au

tqagR Awananudiniuinngurectsdalansenladangns

1.3 NM1FAUITY
AN UNRTIU (UefiTa)

_ N X 1,000
V X 204.229
g N = uaBalwuna@auwisiian (nFu)
Y, = fumrrsalrifenlansenlasnltinmen @sdans)

1 4
204229  =umwminluianarasuadalnuna@aumiaiian



68

1.3 N5AATIEN
1.3.1 1180t 1 Nadans Rasndminlseaaisusulaeenlsd 50 iadans Giuans

aransRuadInIaL 3 uam ‘1vummﬁqtlmmzmﬂmmﬁ'\uf‘mﬁﬂu‘lamﬂn‘l'nﬁ QUNTEVINGIY

atfadauyusrbiannelylune 153um

1.4 MIAUINU
UFuunsauanin (Wasifus)

N XV X 90.01 X 100

1000 X 1

Wa N = pndudurestsidenlansanlasnlflnnen (wafiia)
v = Funsreslnmrsulansenlss (Nadans)
}
90.01 = Wminluanaresnsauansn

2. msaasevlSanaltifanaaalsn (AOAC,1995)

2.1 NSIATENAITIAN

2.1.1 grsazans Sl 0.1 uniia wieulan Fedulimen 1.6987 ndu Gl
ATU 1000 NARAAT

2.1.2 gzavans uastuidiendlsenim 0.1 ueila winulay Fauentiidonlslelseniun
0.7612 nFu NN WAL 1000 AaRanT

2.1.3 grazasuenindieumeindamaduia winalan azasuenluifenmainda

¥ . 1] ]
walmindusususa ddouniureamas il

2.2 N5AIATIER
2.2.1 fsetn 2 - 3 nin (unsdiffetnadluresman Julmsaatinun 2 - 3

fndans) 1dluanaiiuna 250 Asdans ldarsacas Sulumm 0.1 uefifa adhl 25

D)

an

paud

ns

2.2.2 ldnsaluminaslyl 5 Niadans v lsuuu Hot plate auidan Ay udald

1 )
UINAY 20 HARAAT
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2.2.3 ldarazarsuanTudlonmaindamndusnadll 5 adans e liansacans
uaniy W nmsadiagnrazatn wanludlonlslelosnnmo.1 uafifa aunseeldfunsiiang

furaiuIunda 15 duii anBuraresdulumsafunifiune

2.3 N1SAUIN
Adinduses lnRsusaelsd (Wafidud)

(N,V, - N,V,) X 58.5

Ws

de N, =aoudidusesduhusm (uedia)
v, = 1Fumsrsaduluinsm @adans)
N, = powdidusssentdanlslelsenuafidinmen uafiva)
v,  =hnanmeusibuiiodlsteliaweilEnmem Gadans)

&
585  =uwinluanareslsifennaalsd

Ws = 1Ufnmhetng (nfuuteliadans)



ANANUIN 9

a &
anTuadinssdanannsinaaida (BAM,1994)

J o ) - X A : 1 z i
Aewhemnsreluiinidsede Wihdaulszneuimuanmugasinsindef

goumn 121 ssAnTadea ANy 15 taudientsniia hueam 15 um

1. Alkaline Peptone Water

Peptone 20
Sodium chloride 10
Distilled water 2000

dfumeslils 8.6 snalmAnnlansentlas

2. Brain Heart infusion Broth

Calf brains, infusion form 200
Beef heart, infusion form 250
Dextrose 10
Sodium chloride 5
Disodium phosphate 25
Distilled water 1000

3. Cook Meat Medium

Beef heart 454
Proteose peptone 20
Dextrose 2
Sodium chloride 5
Distilled water 1000

4. Plant Count Agar
Tryptone 5
Yeast extract 25

mi

Q @ «© Q@ «Q



Dextrose
Agar

Distilled water

5. Tryptic Soy Broth
Tryptone
Soytone
Sodium chloride
Dipotassium phosphate
Distilled water

6. Mannitol Salt Agar
Beef extract
Polypeptone
Sodium chloride
Mannitol
Phenol red
Agar
Distilled water

7. Man Rogosa Sharpe Broth
Glucose
Yeast extract
Peptone
Beef extract
Sodium acetate
Ammonium citrate
Tween 80
Magnesium sulfate heptahydrate
Manganese sulfate hypophosphate

Distilled water

15
1000

17

25
1000

10

75

10
0.025
15
1000

0.5

0.5
0.2
0.1
0.2
0.1
100

7

ml

Q Q@ Q@ «Q

Q Q@ @ @ @ Q@ «a@ @ «Q

3



8. Man Rogosa Sharpe Agar
Man Rogosa Sharpe Broth
Agar

Calcium carbonate**

~ ldnsdiidiasiainmsgnisainnsaresuuaiiauansn

9. Modified Brain Heart Infusion
Brain Heart Infusion
Lactose
Agar
Phenol red (in 95% alc.)
Neomycin

Distilled water

10. Selenite Cystine Broth
Tryptone
Lactose
Sodium acid selenite
Disodium hydrogen phosphate
L-cystine

Distilled water

11. Thiosulfate - Citrate Bile Salts - Sucrose Agar
Yeast extract
Peptone
Sucrose
Sodium thiosulfate pentahydrate
Sodium citrate dihydrate
Sodium cholate
Oxgall
Sodium chloride

100
1.5
0.5

14.8
40

0.26
400

10
0.01
1000

10
20
10
10

10

72

ml

ml
ml

mi

Q@ Q@ e @

Q @ @ @ @ Q@ « «Q



Ferric citrate
Bromthymol blue
Thymol blue
Agar

Distilled water

12. Triple Sugar lron Agar

Beef extract
Yeast extract
Peptone
Proteose peptone
Dextrose

Lactose

Sucrose

Ferrous sulfate
Sodium chloride
Phenol red

Distilled water

13. Violet Red Bile Agar

Yeast extract
Peptone
Sodium chloride
Bile salts No. 3
Lactose

Neutral red
Crystal violet
Agar

Distilled water

0.04
0.04
15
1000

0.024
1000

1.5
10
0.03
0.002
15
1000

I3 @ © @ @ @ @ Qa Q « Q@ Q@ Q@ «

a Q@ @ Q@ Q@ @ «a @«

3
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14. Xylose Lysine Deosexycholate Agar

Yeast extract

L- lysine

Xylose

Lactose

Saccharose

Sodium desoxycholate
Ferric ammonium citrate
Sodium thiosulfate
Sodium chloride
Phenol red

Agar

Distilled water

15. drgacaravadinainings

stock solution
Potassium dihydrogen phosphate

Distilled water

3.75
7.5
75
25
0.8
6.8

0.08
15
1000

34
500

Jfumes WlH 7.2 saaladevlansenlad 1 uafila

dilution blanks
stock solution

Distilled water

AATUAZITNITIATANAITRLALLASN

1. dAgan

Crystal violet
AT[TAE A
Crystal violet
95 % Alcohol

1.25
1000

20

Q Q@ Q@ © @ @ @ e Q@ «

3

mi

mi

mi

ml
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Ararane B
Ammonium oxalate

Distilled water

0.8 g
80 g

HANATRTAE A Uasasazans B dnsaeiy l¥ 24 dalae nsavmznauasn

Gram iodine
lodine crystal
Ki
Distilled water
Safranin
Safranin O
95 % Alcohol

Distilled water

2. W

Bromthymol blue

Dibromothymol sulphonphthalein

0.02 N Sodium chloride

1 g
2 g
300 g
0.25 g
10 ml
90 ml
0.1 a
8 ml
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