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ABSTRACT

ln this work, physica[, chemical and biotogical characteristics of bioactive

compounds from Bacillus lichen'tformis as probiotic bacteria were studied. The

atternative low-cost cutture medium in terms of type and optimal. groMh for

probiotic cuttivation was atso investigated. The optimaI concentrations of nitrogen

source for the groMh of probiotic bacteria were atso studied. The results showed

that antagonistic activity of bioactive compounds from Bocillus lichenformrs was

active at 50 - 96"C. These compounds were toterant to pH in the range of 3-10.

Antagonistic activity was comptetely lost after treated with proteol.ytic enzymes

which were pepsin, trypsin and proteinase K. Two types of suitabte substrates for the
growth of probiotic bacteria that were not expensive and easy to find which

were rice bran and corn. Rice bran demonstrated the most appropriate the

atternative substrate for probiotic cuttivation. ln the last step, the optimal. growth of
atternative substrate and growth conditions for Bocillus licheniformls production

were studied. Obtained resutts showed that the most appropriate substrate and

groMh conditions were the cutture medium supptemented with rice bran and 1olo

(w/v) (NHq)2SOa as inorganic nitrogen source, pH 7.0 and 35 "C.

Keyruords : Seafood product; Bioactive compounds; Probiotics; Bocillus
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riol:n " fi16'iunl:afiuauuorn iirfinrrunrusn::iln1:e6'uuvirrrfi rj:v,l"rflsurJ:sr.r1il vr.fl.

2553-2555 unsl6'fruvruordnrrrflunr:o-rrsiruunuasfi'pr.ru1uunfiLiulfl:tuloandfi
q - & ^ in \y y -i d, << i<

u:sailDR'r1\[un1:uuu{ 5. aureus ytuunLonlnolul:yrutaL[r{ .8{tiluL[uFlyt[5ufriln?1il6i1n6u

lu nr :ri oT:nv1{01r41:ur nfi antfi rrrafi r :rufivr:lu fi {afl 1un1: fl:n1 :il u r{ outor uru nfi G u

rioT:nuavtuunfiriufilir"lrfroryr:rrilteuilarnsfin'[uorvrr:msrau#ruunvuil::rJ Ifluy{u'ir
AUtrX,X,vdd-u

,iannfu710'1141:lua1UUutil ourr?U tuunvt Fuaqa Staphylococcus, Bocillus \ay Pantoea

illnn'j1;ouav 50 tutruafiAcinetobocter calcooceticus, A. hemolyticus,Acinetobacter

spp., Bordetella holomesii, Burkholderio cepocio comptex, Kluyvero cryocrescens,

Neisseria weoveri, Rahnello oquatilis, Shigello dysenterioe, Serrotio frcoria, S. odorlfero,

S. plymuthico uas 5. rubidoeo r{Juuunrfiriuduut6'luzufimfirus[oryr:flvLa!1{rfio
s oq 3 %v\4y v 4 u dv cAo qy
Ln:{n1:?fluuntuuil?0u Lqn:vilun6iInr:yrruurdl:yrFlLtilua'r:[ntJd{tn:1vuytilur Lt

tunr:nauqrraiolirar urunfiriu rioT:n dilurfloutur,rarui'ruviorur:msraluflooriu rfiorirq --'---i-'' -'---i-

un:srYuilrm:fi1uo1141Tuavr.rfimfiruq,ioT rar:fi2fin01nc-{yioraltfr:unr:6nrgrfirar:flnLrytu49

ar:tnfi#{ trr:rvrir,fioair,f,rvriru#{luuasrirrrJ:s ryro uavrfiol#uyriyura-ul:nrdl r{Ju
U

A uq v r 4 Y 
^ 

qY t \Y t d,
3J14',r',lvru1au Lufllnas?u00n41il'r:6rt?uL14d0yt1{fi1uit1n1: L14L[nqiltu t9t0u1{ilu:udfl6n1y'l

U d oqv < q A - t uyo a r , a' y^v d\y
:?ilvl{ t1\ovr1[vn1:FInul [uL:a{fl{fla1? [o9l1tuunl:0trr{n0[u0{ Fttusti?au0{ t000nuu!
nr:finrsrfiuJ:vtvrBnrlryro{uunfiLBu1v{:luloGnfitdorn1rl:rnr:id'uriouvrirddouunfirtu

riol:rrtfro6udrJuufloutuzufinfi'ruq{o'r14'r:ilurau#ruavurj::ilrfiil16:rqrn s. aureus unu
U
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raaoufr'nun11\?ro{uunfi riunrilrr-rnrir:tunr:.r.J:vunri'tffLur.rBnri'ruq4o1il1:ily ra r#r uavI'l

rrr.J:;r.J Iquil:stfiufilrJ:sfrvrBnrv{tun1:annr:rJurf,oura{runfirEurioT:nuavurunfiriufi
oqYrduaduuv

vl'l [1401141: tul ta u qila:JU nil1{ n1u n1t\ tta u tnn tta u nfuaillJm=y rril:s arila'urlaclol
d

,iarrflruyrolyr:myuau#rruaurul::il un,rorntfunrusfid'uflitdrrrufiru:cru'uunr:i6'utunr:UCJ
u a X d dd s 14 I a y u dd J ,1\9llu1nllzuaaa1:oonqflf,vn{fl?n1v!0rnuunyt15u L?\: LlJ L0rtnrr:uTaEfrni'tn1nnrfro4u=ruur

tunr:rjrtilr.rFnlu:so'uorra1vfl::ilriolil rfiaror nlurSoqfunr:2fin uun ryoiTofiuorn
dda.q9

ul n fi tE a tt a n G n (tu fi u ) fi fr u :r rjr l rtrfl u zu a n firu vi o r y r : urJ : ; rJ riu fi : r n r ni o u rir r q r d'u

rflourorno',r'',:ru''r,o,dr;{rr5o;ldtrTlun:uu?un1:r.rFmfi:rnnqr 6'rriurdorflrn.,rur6'rr,gu
a a q u o d, v 4 r id qD
tunl:tiaFl tu:uauQnAlYn::il{1t!unotrtnuturuya{to{41:orur:ytn:rnrnnlrl{-Lunt:zudrl1 - fu -- -----
..-:^{-4-y---y---o-4 < , jo d,
unY{uu{n{F}a{n1u{0{1J:u'r6u1J0{41:0'r14r:Fl1{.,l ?i{tt!unonr:to5rguasfl't:ridnal:oon
qudvrxfirnrntoruunfiuiulu:tuToGn'irfin:uri:uy6ot:.i uauo{6il:snoutuo1141:rfu6'or
tl 'd ^ i a, u t I o q4 a u 6 t y y a'trifrar:frufrttlud'un:rurrotfrouavnr:rirlrrkiluzufimti'ruviorur:urJ:gr.J 

:rufr'rovololfrr,JBlrru

lr1nflo finrualr-Tonrfi 6'ervrtd(ruunua1il'r:616'rrnr:rorrf,ura6orirrf,uiirfin;flut61nui'tuI

(riT rfl o q ri'ru: r d, 2534) [Lu d { r o { 4 1 : 0 r 14 1 :fi ru :J 1 u a il ua u fi 6'n u n r n'Lu n r : dr il rtcilu
n:uu?unl:zu6rrar:oonqvrdurdrnrnornurnfiuiu1n:tuloGn 6o rolry6ot{ornqnalufl::}JI

4 q y A - u ,uutavtotuu6o"lriuxnr:tnr*m:firflrqnrh,Jfiruar:orur:rirl 1 filf;uvrtrJaur:ndur'Lritunr:
r03ryuaun1:zuf,nar:oonqvrdu'xfirnru16'rtiuodrwr^ und'rodrrrdu n.lnri'.rr'',u (Mo[asses)
A4(tr1ou totlfruna LLaunilv, 2550; Khodair et at., 2008) rjrrrtjrimTnn (Corn-steep tiquor)
(Amarty and Leung, 2000) nrn#ruafiol (Soybean mea|.) (El. Enshasy et a[., 2008) uav

14'r{ull (Whey) (Rech and Ayub, 2oo7) r{lu6'u rYlriunr:i6'utu.#*duonornovrflunr:
un:vriurrn:i'ru01141:uaur,rArrniruc,iorur:ilvrafizufirrorn6'ryirrrauidranr:finurfirar:

du I Y u I o
ua uvual:tnfra'l tn:rsraua': tirrjt'Lunr:rfiu4arir uavanflryurnr:rir6'ntol uadotdorn

l qY d y d I qv, q a o\09la1Yn:::JL[aut0{Lfia0[tm1{n']:tnun:onq:u Blqvdc?,1aIfiil:vrynluufrnrufiunmurl
orur:uasfi6'nunrulunr:ur.ilcTuvrr6'ruqmarran:::Jo'r14't:fiuururtJ:sluntfrodrlrduu{l

rravu''iu^u dutfiolurqrnnr:il:vqndldrunlu1a6fia::airrlflrJnulflutravuyursarsio!:sryfi
9

tvru

in q rJ :va r rf r o.:Tn :.: n r :i o'a

1.. rfiofinrcrfililitrruuavtfiotorn6uvriejfilurflouiuoll4'r:yruLaru#ruavurJ:;ilfi
U

, d d 4 dd s q < ailun0qil610{41:00nqfl oyt't{t ?JtlTl0rnttunyru5rJ Ln: tu L0nn

2. tfiofi'suurar:oonqv,d,rtfirnrvrtfin"LrariornuunfirBuTv{:t!TofinfifirJ:vf,vrBnrvr
6) o d4 I S dd Aoqy I d q a u 6Lunl:Fl'luFltJ[Lauil1a1ultuFrvtL:un0 [:nuavuunfr15ufrlir tuorur:rurrduluridmnfuvtorur:

Yav
flsrnttr4{uavr.ranr]ruq{orur:ysrauil:irJ rfioyerlryuar:rnfi#rrnr:rvr,irravrnr'ruurtriarFniyruq{

orur:us rn'Lu6'rrainrarlB,fo urrlu:rd'#rilfr rifi nr:oufil:vd'r rfi rvrrcir ti



AU
tJoutt9tto{fl''r:?ou

6'oruunar:oonqvrdrrr6?n1y!olnrunfiiiulvr:tulo6nuavfinrgrqrua:rt6vrl{n''rtrn11\

tnrfiracfirnrilto{a1:oonqudvrrrfirnrn6'rndm t6'rrri nr:liruiqvrduavnr:irnr:rsriuBrrarin

lrahtaqato{41:oonqvrdvrxfirnrn rior#rnr:6nurzuarorqrura4fi rirnrurflun:n-rirr
roulqriTr.J:fitoariofion::unr:riurfiofiuyidrioT:ny1do1fi1: uonornrfuu'r16'finuram:o1r4'rr1U

J g { jn,la - d d J , I v
:rnrnntfiovoLrvruol14'r:ufiarufiofllt1unr:ruf,nar:oonqrBil''rrfirnrn rfiorjlrfild'nun1illu
nr:rirhJ nfi nlu:vd'uqnaryn::ilsiotil

Ad O A AU S
iEsitfr unr:i'i'ulouaqrJvrqufr uravzraEo uu?il1{n?ruGnfi'riruT t#tu.:ruidu

nr:n-n uu nar:oonqrdutfi rnrrorn ruunfi 6uh:tuTofi n

nr:fi nurnruaru5yrrnrunrfl rnfi uav6:nrnI

nr:fr nurarr:o1141::.rn1fl n Lfl 0yroL[yruorur:tdur rfi offlqiUU

tunT : roicut or uu nfi riuTu:tuTom n

n1:flnultuaflo{
-AauaLn:yyrt14il1valJfl0

a dd

n1: te: 6utj 8{ Ltu Flyt [: u

In:hloon

nr:finuranmvfi

uumsau'[un1:[o36Uto{

urunfiriu1v{:hIo6nlou

tda'uaun:vr:rnr0n

4
n1:finu1u14ad[my

vv
n?1ilt1Jlr?u?J0{

rsi,
LuL9}:[auilt141J1uailfl0

a dd

n1:ra:ru%0{uunyr:u

Iu:tuTofin



rJ:sIasddn, n'j, ocldiu
arur:orYsuulrt't:oonqvrdvrrfirnrntfinlr,triornrunfirEuilsuuuar:lnfi#rrn:rclilu

_.. 3 dd J aa !, In1:n?uqlJu:il1rutLautufrtJo{taufliu[1'lon?unilil1ntfi1uyl1{uunfrfiu :?rJfi{aan?'lilrau{tt i --a-'--"'-ii---"-----

fl o{ mr tfi flI:ndr.: 1 d ffi nor n ar: unfi #r rn:rvd rtrl#q run rvrfi i nro.rrJ:um n :ty atufr'olfi u
t- - - o<{ d v f o o ,y r r I d .i o u

LIAUU:vLVlflt',lSt9tflUrvruunuil'r9r:51uLanttavll1t14rya{00nm1{U:utytflun?1il3lu10uasuorJ5u

tuo.rfinriruc{o1u1:uuLauviruavurJ:grJiilrfluf,udrairoonlilu-.rsi'NtJ:vrmnriolr.J



uvfi 2
ii ,, v .l

[0 f'r 611til m u ? go { fl u fl ']ifl nu1

L0nff 1:iltnu?10{nun1:fl nula1L[un Lnq{u

1.. urunfi lturioT:ny1{0114'r:
^ d< ioqv r d2. uunilt:uvrvrl [1401141:tulrau

3. In:tr1ofin
4. ar:oonqildvr{fi?n1fl

- dd r S
L. uunfl t:uno [:nil1{01141:

n? 1tril a o ad'ucr oro rur: r{iufl o {'u cir 6'rufi 6'o'l r{rfirfirrorvYl rizu fi m ua v riu3ln n
i dt c j i< o u , 

t u s

frlorur:vsrartlur.rfirrflruvrrafrrfrfrnrrur{rfrryriorfl:ugne?r0{rJ:vuyfllyru 1uusiavflil:sryfi
ri a t a v | 3 

" 
q d a q < , 3- d

Lilu zuan uava{ 00 naunlu:u tniluqilu?utJ1n un0 u1{ [:nm rlzu a nflruvttuaruulnlunr:
, X, dd r s , e

rJuttJoutorrurnfiuiuriol:rrtfinrix 1 dueiraran:uiluriaarfllrrarry'trilnn 6'rriuds6'arfrnr:
uuastY

til r : s ir n r : t fi prT: n t r n n r : tBTn n o r v l : fl v La uu n fi rt u ri ol: n fi fln n u il u rtj o u"[u ru 6 n d'nrs{

o'1141:v u !a u n 6',r o d rr rtiu

B. cereus o'nodlur.:r{ Baciltaceae r{JurrurrfirEuun:}JU?n :rjyioun:l eirutr,tni! 1' ' -o
J Jus v , t

rnfioufild airrarjoinrutuurari (Endospore) uBrrrunaxrflari rradqlnlirarutdeirunmuiou
9J

:ud'!qruuqfiurauoofl:,6 6a tz o{fl1rflarfiua uritriarur:nli,aruar,Jofl6'6rfinuuarJoiroBry

ov'Luorvr: :Innuttadutaualoito s B. cereus tu6u rl, r.luavoor "Luoryr:anuauor4'r:
u - -'- ''- '- 'i'-- '--q----'

fruruavfrryfit B. cereus aril1:u,.JAma1:fiuoonilrodrrfiou 2 tsfia uavuriavrfiqqvdrt#
rfioornrltorT:nrir.rffu ar:firvovail{oan:Jllu:uy'i1.rn1:roiruuavflin{odnruturra6i
A t a < ,r < ?- 

u

rfrous,aaufl nar:frrsdlqnrJa'ouoonur o1n1:ro'iT:no1ut:lflufiurfiolornu6'o B. ceret)s

fi z uuu 6o 1) ornr:fr'oli:r (DiarrheaI form) rfinrrnar:fiudrfluTtl:fiufitilyunnruiou
(Thermolabil.e) {r-hufio1nl:oanliui?{ rJrnfr'or nrdut# rsitrioru6uu trifitd fi',r-huosU

fi1uto{16'nr ulu zq rirIlt Tnuornr:ovndrurYll:naryr:r{Jufirgfirfiprorn C. perfringens

2) ornr:oruduu (Emetic form) rfioornar:firsdr{JuTil:rr'udlfiyunnuiout6'ffr-huovfi
U

ornr:nrdut# ortduu rJrofr'os frorrfiu lquornr:ovndrufiuT:no1u1:r{iufirsdrfiqorn
S. aureus (qun: am:fitrfi, 254il

Clostridium perfrinlgens {'oroqluxd Bacil.laceae r{iuuunfiGuun:ilurn ;rJviouU

airtar.Jai;rjtddriaru{rrtorixvfirto{L{ad trirn6oud ro3ruiuddtrifiornrn rflaeiiln6ounnu -- - -6-'-'-- - '' - -d-

lirarul6lnul{nrruiousirreikiarur:ndT nruarJoitoruiyodld vrrrrarir.JnfiuasarjoflAr;htrl
q 3 f -' r, oqe < v, t, s I d, y
Luou u'r 0'n41: rFl:0{rylFl ,,luau00{ rirLalquurravdmi ilrLa[n:nunvdl!flqa riluau

C. perfringens 41il1:6tai'xar:fiu1eiS tflrr 6o A B C Duas E urriar:fiurfin n il-nr{lu
o f,o6l?a I a dr a y d s 

^ 
Csf,ofilir'[r[rfirrT:rrurtuGu0'r141:rtlufiuuavafrrfirt o1n1:fl0$:nosufrof,uild'lornuSlnn
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io8 ' 4 6r 'a dd - S t d
o'r141:frfrlfrotJuttjoulutjBrrrurrn rrunfirEuflfrnf,yrurionrrilrflun:flro{nruLy,llvolrar:61fi
dA t I t o t1 Y d 

^ 
y , I y u u a o o y9 

^frim:oq,.irutrir{rir1dr6n to3rguavairrarJoinioul riuriuar:fiuoonilrilrnlirlri{u3lnnrno
o1n1:to{T:noryr:rflufiu (qrrumr iolufruii, 2545) ornr:torT:n6o fr'orrf,u r-Jrnfrar
! d d -6t 4 ,iy 1 4y v I y a

ufrolornfruffaLun:vtvrrso'r141:il1n nrfiul# olrouu fil{ o-rr:rnr:n1srt1 n'l}Jn1:a1u0uflutu

t6nvrr:n nu{:11[aunrur-l:u6'ruI:ndudfiirrnruejouuro ornr:ri']{dl 0ur4luuornrutu
z+ ci'r1ur (qun: om:fitr6, 2545) C. perfringens finyrltuorur:urirri'r1 tr.l uriovtrinllu

t 4 , 61 ' ,uyA ^d a u 6 r J g 3
0'1141:UtLrrJ{LTr:luAu0: [:JA',]il1:nvuog Loyrqilu4rJei't zuarlnruflu:vlNytyllrflor.l rtu nvtj

rJar 16r r.Jarfr rJar rnir uav{l u#r (fluur ualiunr:rd, 2538)

Stophyl.ococcus oureus r{Juuunrfiriuun:il!?n ;ilnal triairrarJoi trjrnrfioud
tJ

a Y D ia q rd u vo! u
roirgld"lufifiornrnuashifrornrn nuldvr-rhJnudrurirrl ro{il{n1uilr1uduav#m'i rtiu o4n

fio firvrir :r:r#rornrouasiluasoor nr:tlurfourro,fi'.dlrr1141:rr101nn1:to nruartu
Aa-d&,o4^i

01141:14:041flr,1?14u{ ttJ0 5. aureus UUtUoua{ 1U01141:UavilqfUU4}Jylt14u1uAiln0n1:t0:fU
Y^.odiltt

0uaf1{41:fiu (Enterotoxin) nruluttaairrdrrJriouoonuonL{aeiareioryr: tfinflo{ar:fiufis

airlfi 5 tf,rr 6o R g C D uav E Qirfinruauffitunr:uunrruiou (Heat stabte toxin) ar:fiut

flAqdlilrirt#grJ#lrYatororur:finr:urJduuuilar'[n1 {'rilnndrtrjarur:nvr:ru16"irfiar:fiu
rfirrduluorrar: tfioYrrJ:vvruorvr:fifiar:firyrdrtrjrJ:vr'rru 1-6 cirlilr oslirlri'fiornr:

A ly d r v t y 4 J , 4 r a U aqyy
nau [a 01L0uu U?nfl 0d0u'l{Iuu:{ vtoltdu tvqo urln Ur0fr :tsv oourvra u uavurlnilil'L{piru
ornr:druosddunru"Lu a-z+ drTur (qun: qm:fir1n, 2545)

Solmonello sp. 6'rrou'lurrri Enterobacteriaceae r{JurulnfiGutrn:ilau :rjviou, u cl-----
I ' -e I t J jlw 

^ Iyjo q 14 u I y ohiafrlarJoi un6oufr1d lo3ryki'fifiornrnuavhifiornrn hiyunruiouaur:ndrarut6lu
:vuvrrardu#u uutriri':trj1u:vuuvrxrfiuorur:ror#m{r6'ur #m'ir-lr #n'ifln rrir nr :rr#o
ulra{ei1{"1 aril1:6trunrfi'ot6'ornfiu riruavdrTaTrr:nrirll drJurfou6':uq0a1:u a1fl1:flo{
i dr a A _-- - , ,, u rr d A \y d I y t dL:n01u1:tluvlutuotora Salmonello sp. {druovfrornr:nauld 01[6EJu ilrnri'ol ilrnfr:uv
uumd-uuravqoor:vix aioutn6a fitdr]runarr Toaaur:nqilrunolnr:tocl:nfirfiqorn

1

Solmonella sp. td 3 uuu6o t) I:ntdrautmoirr (Enteric fever) 16'urri T:nlcityrv'loupiuas

nr:rlvrv,lous{ r;fi'o'firfluartuqrorl:ntilylouri 6o s. typhi uasudofiu{Jualryqro{vr1:'r-7 -/t-- - -i--

tvrv,loupifio S. poratyphi A, S. parotyphi B uas S. poratyphi c 1:nldlmv{ouriuavur:r-
t4 r "^ 

3 a ' Z' * \yu e ' e Y'Luv'louprrfrof,uuaurvlunutvirriu 
]qu16'iu16ofirjurtlourcirtrlluotar:uasrirdu [Lan{01n1:

nlutu 1,2-24 rirT:rl ry'r-haovfiornr:tdqr rJrn6:uv rJrorfiourrrtrfi'r r,Jorro'nral rfioorur:
fr'o.ro*n riuTrr o1ofiorn1:qoor:vix :susrorl:nrilqvlrru 3-a ffi)ari z)lafinr{Jufirc
(Septicemia) r;fol{r(n:vum6orrlrrurr:{ fl'r}r1:or:ro*u,fi'rtun:sua1afimTrrutrifiornr:
qoor:virr {rJrufit'ilqr fr'uuavfirllm #ryrinan rdordl orofiornr:r-Joquu rdor{ualor
6'ntau 3) n:stnrvorur:uava'rtdd'nrau (Gastroenteritis) cirulr,rqjr,f,odfinorlr'rtrflrfinI:nrtu

:vuuurrr6uoll4'r: rdofr'rj:uiur.J:cilruo1ur:dfir{atturtjouudrtrj nrulu a-z+ cirlur riilruu qJ_ -_

osfiornr:rJrnfr'or ndut# or16uu ooor:virr fikir6-nriou o1oflun1:rjurfoutor{

Salmonello sp. lurdofr'n'i rtiu lri u4 rlar uav#n{fiur.J6on tuzufimfirudrJ:s:rui:vrnvr#rrifr
U
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ru,l6onrrcittnlvliaulilnn (Precooked frozen crustaceans) lu:vu'ir{n:uu?unl:atfinuvl:rv
.SuuusYtlr

o'n4'rilj:BLniluauailo.r'afirnurruTnum:r flrnu{1u[tJ:vtJqr:si{L6o{n?1ilas01o tfioo1n
' X, v\ a d o { ' t d dd ^ 3 t\ Y -.&.

nu{'tuouilurtJourcir-ldLuo'n41: [:Joil'r011r'ri [rJrucJtltitttuFrvtt:ulJuoud'ttJ1:6lvlu0u let el{uu
J o Y o 4 tv I a 44 o 6l YY as q Yu & v I tU

rfrodrorur::.r'rauarurud'rrirhJiuri:uvnuvl'ufifiovlirlrfl{r:3Tnnri6'iurfrourirhJri'ltr (xTilur

rraraunrxr{ , 2538)

Vibrio porohaemolyticus {'noq"[uxri Vibrionaceae u{JuuunfiGurrn:uau
4 , se tr iq v \ t v | 6 3 .1 !4-.i^1^^-^-..^-.I^lF

:Uiloufl:{1i:oytouLFl{ LFr6iou?iL0 Lra:xar,Joi 41il'r:fltairutdlufifiornrouavtrifrornrrt
U

io3ru1fi6luo'r141:fifia?lurdudutorrn6oou 3olo uulfrfr'rtr.Jlurlrvsravior.lrniou alil'l:6)

,n',..r{A;r*rrn 60 o{fl1t{atdua uru ts urfi ornl:to{I:rrufiotdunruuailteiYuufi'o
I u 

' aq v a uv 4
1,0-24 rj'rlul lnuoyfiornr:rJrqfrolodtluu:rnru'lu 2-48 {rhl fil'ff nduli{ oltiuuuae

qaol:ui?{ firfir*quu:rovlirl#riruoonlrfi4nr6opr (fivur uariunrxri, 2538) al:r't:urLUn
& r, | 6, ' v I ^ C a, .{. ----f,.- -
rfro16ornory1:iluLari1d 1 

-Lu:vuirrqq5ou n1:iuu1afl 0{ L:ntnntu[UuFl:{n:l?fl{tnntln

fr'r-huiul:syrluo'r14'r:yruraAu o'r141:vruLafiillrtri4nr,ttofir;f,orLurflaunluua'{n1:r..lqlotar:-rr------- - e I

anur#r tfrruri r,Jar ! r{Jufr'u (qr*n: qa:fit1fi, 2545)qU

uona1flilud{v!u{1uTe'u14a1utfrofrli'rn''r:Fnulnr:Uutt-Jout0ltuunMt:un0 L:n Lflltn

Hatha and Lakshmanaperumatsamy (1997):lu{'tufl'l:n:'l0v!1J Salmonella \u

rJaTurav#rl'ifiurJf;on siruru 370 u"av 226 d'rodrr murirriu Tou6'od'rod1{{1nna1o1uffiol

Coimbatore vt't{nou16'flortJ:vuundurdu#lrsi16ouflqfiAn1uu tJ n.n. 1990 fil16oufitvrnn

I n.a. tggz n:?ovlu Salmonella'Luilaruas#nifiujdonsir\x\ 14.25o/o Ltdv !7.39o/o

nrurird'u 41il't:6t1i1t[ufl Serotype ld 6o Salmonella weltevreden, S. typhi, 5. paratyphi B,

S. mgulanl uau S. typhimurium fityruldrfritur.larrrasd'nifirrJdon eiru 5. senfienberg

ur.rt6'Lu#srifiuj6onuvirrfu ,

Hosseini et at. (2004):1u{1ufl1:n:'rnvl! Vibrio rpp.lu{lfio'ulfrorntraflt

Persian Gutf o{vnlmou16'ronJ:uLyflAili1u fi,truruo'rod,lrfivls, 770 6'rodrl n:?ov'tu

Vibrio spp. lud':odrl to 6':od'it a1:r1:u1i'tttuntfiol6 6a v. atginolyticus, V. damsela, V.

porohoemolyticus uuas V. Jluvia li s ruriornnr:vnaoldm:rotrim tz choleroe

Aycicek et a[. (2005) :1u{1un1:a:?0v,rlJ S. aureus'Luotar:nioluiTnnorniru

clruorur:"Lunolfi'vrunfrrfiot Ankara rj:vrynn:fi ,flruru6':odrlvYqvuo stz fi'rodx ldrrri

6'u aa-orTn aa'nYarfiu fiqsir uailtuoiunoi nil"utbultr, Turkish lahmacun, Turkish pide uav

Turkish doner n:?01\u S.* aureus fitfizuanr:vnaotrlnrudnntaarflulrn 'Lufr'rodrl +a

fr'rodrr 6nr{Ju 9.4y0 filSilrruudooglutstt z.zfu 4.3 Log CFU/g qlfiqtolorrr:uiollSTnn
U

t6'rrri aa'errTn adrriarfiurms Meatba[Ls fi 5. oureusr.Juuf ouluo'1141:il1nn'i1fitsir railtuoirnoi

Turkish lahmacun, Turkish pide uav Turkish doner nrndo4adtranfl#rriu'j t S. aureus
, &, o u v qu+ u u u

o10!ut!0u[u0'114'l: Ln01nn1: Ltil0ailzuanu0'114'l: -
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Colakogtu et at. (2006) :rutrunr:fltziyru Aeromonos spp. *au Vibrio spp. "[u
vA&yu.'

uouttnufi{fi6aornnarquasfiornirtocT:rLl:ttturfioc Dardaneltes r.J:vuynrr:fi siruru
6'rodrrri'rrauq 1.2T d'rodrl ur-ilrtJuyorr 97 fr'rodrl uavq'l a0 rr'rodrl n:?evtu

Aeromonas spp. *av vibrio spp.lud'rodrr 84 o:odrr a1lll:nqilrLunrfiqtfr 6o vibrio

olginollfticus siruru 26.70/o, V. vulnifrcus siruru 9.7o/o, V. parahoemolyticus siruru

0.8olo Llffu A. hydrophilo siruru 29.1o/o

Normanno et at. (2006) :rulrunr:m:?aflu V. porohoemolyticus, V. vuln'tficus,

Salmonello spp., E. coli uavurnrfiGun{lfildaTnav{oiu (Fecat coliform) turaoaulal4'
add,

ur G tn o i u: ufr il\ (Myti lu s ga lloprovi nci a li s) sirur u 600 n'r o drr firdryilr ufi rr araturfi o{

Pugl.ia tJ:stvo6nrd n:rqv{u V. parahoemolyticus uau y. vulnificus tufr'rodxsiruru
47 *au 1z 6'rodrt srrileird'u 6or{lu 7.83o/o *au 2.83o/o nr:rrirrYu vll E. coli tufr'rodx
siruru 21 n-rotirr 6orr{Ju 3.5olo $unfirtan{ufi16'aTnfidoillud'rodrrci"ruxu 2a 6':odx
6nr{Ju 4.660/o *aa Salmone{{o'lu6'rodr.lsiruru t fr'rodx fiqr{iu 0.!60/o

Parihar et at. (2008) :1u{1ufl1:n:?0vr1J Listeria spp. tuorur:yryrafisirilrirutu
marn"lutfiol Goa tJ:vtvtnduudu s;rurufr'rod.,rYorr, 115 m-rodrl fl:tav!! Listeria spp.

turTradrt 28 d'rodrr arilr:nsiruunrfinlddo L. monocytogenes ?,{!"[u to fr'rodrr uas

L. innocua vrulu tg 6'rodrl Tpru r. monocytogenes orarfluo'um:rariofi'p31nnr16'

fr'tiuufl ouluolr.r:yru rafi r uuuvrioruiTn n

z. uu nfi rEadm'rtrflo tar : rdr #er

mrurJnn udrnr:trirtf,uciororvr:ovlir"lrfl#nuruvmrIdturna^uasu1.in1un1yr
tl6uuLrilalhj eilzuariorfiorfirnru#nu6uvlro{0114r: uiu 6'nrgrugrdo#us,l-a nf,u:am6 f,urasI

qrunirvnrorur: firnr:uirrf,urororr',rda',,rqrad,nrfreoraurnfiriu (irfifi lao:ivrd, 2550)
t- d d,, d v

Lnuorur:vstauavzudndruvrorvr:msua ttjuorur:fiuonornosvlunr:ilurflouroluunfiriu
riol:nvrrlorrar:udru'tvruuunfittufilir'Lriorr,tr:rrirrf,u drtri6'rrrfluurunrfiriurioT:Fl
..-.-S.g-.--,.3s qy _ - r d ^ tr a u - ju,e
uunfrFunfirillii[uorvr:uirtdu tfrnnau :amfruavd'nuruvmxil:sd1ila1ilrTafihifilrj:sarri

9

t. q 9r4 t d v A v 6 u, as o u n e
eil2a"[u"triarur:n ufiufnrgrzu6nri'runorrar:t{uBTn n'Lu:v rrv rra rurutri uunfi rt u neilfi
unm-:odxtriu Acinetobacter, Alcaligenes, Bacillus, Micrococcus, Moraxella uas

Pseudomonos uonelndrirvru'ir arur:il:vmurilad'n'ifirfiriflud'u6ufioruranfr 1-3 ornrUIU
< 4d r 4 4 ^ .ja, oqy& r dt{a t{ua 0vnu uu rrfr tS u ndrtor nr u u8u6nraa r Errfi nfi rtJuar uraqlirl#rfi o urir rf, u 16'uri

Achromobacter, Aeromonas, Alcoligenes, Chromobocterium, Escherichia,

Flavobocterium $au Pseudomonos t{Jurlu dro'o16"irr{Jurrunfiriafi?,ourtayyuoruynfisfrIU

kir{Juotjx6 6rauT :nroiryt6"Luotar:firfiuYnr*rtfluqrura4fi:vrYufr'r6uuavriolrfrrfinnr:
4 d a d4 joqv , 

to 
Jto - on , j< d4[40il14u10.10'1141:rtqn1ilil1 urunvruiuynir Lr,rorur:ru'ndufle{rr1ryonnaluilr6o tuunfr15rJ

i dt Joqv 4 \v I a u 6 & u \euanfln fl{tuua1luflvtvt1tl4o'n4l:uarnualutrinuurudu Loun uu atannruyrul tna r.rn zuaL:r
-t ,!4 4 6 v d4 I {oeya 4 a

lJu:Jl4?1u [n:o{FltJt[04n0804tLau0'1141:14ilna0{ uunvit5unailU?ilL14tnatIon nauuay



11.

A u t & 3- r d a u 6 t v u ,& r

rudnnr-ruvrorul: vr'{fla'nuruvn'l:ril'rudrJrJorrianri'ruviorur:asttnnsi1{fiuoonhJf,uoqjfi'!c,fiFr
dd a d ua a v 6

fl0{ttufl?]1:uL[anflfl fffl1vrn?1]Jr!un:ofi'r{10{a1v1: na0qauq6ua}JUrlt0{rianfl[ufl[Laun1:
d r , s dAAU d ^---\ {' oa , i is - i oqYu::qfilvio (arT:orj fiirr'uaflaqa ,2547) uonalnfuurnfrrSun{r6ufie{r6'cgfia1xr1:n1i1[fi

d \y r d4 r a U s vq,< <a jo u O , gJ-
o'n41:Leulei rdu urlnfiriun{rr,rf;ntaTq:rxud'aly{ei urunfrrEufr6{rdrgtun{:rfifi:invrurluuflou

luorur:utavzufisrfirus{oru1: 6o Shewanella putrefociens uia Pseudomonos putrefaciens
A d, d d , t d, dd -..-4 , i
fitrtJu ulnfr uB u un:uau ;rJvi ouuav u{iuurunfi tta n{l Non-fermentative bacil.li 6o n{1fi
9aoaq6
d'ornr:oonfiroulunr:roBcy (Khashe and Janda, 1998) oqlu:ld Shewaneltaceae t{Ju

uu n fr G u v r {v u rn fi a 1 il 1 : n r,r 6 n1010 : ra ud'ah{ eit6' ( H o l.t et a t., 20 05 )

rrui6'uuaraar-Tut6'drnr:finurnr:riuuf outorrulnfiGuriol:nuavuunfirBufidrl#
r d q a u t vX

0'1141: ru1 Lau [ur'ra 11n 6uvr01141:fl v La o{u

rJiur iqariLfi:ud Lraunruu (2532) finr*rqrunrvlur{nnfl?avuruasrnfitot{lurilfi
,tryrirurihhi vruirrirurfrrfidruruofiuvritir.Jurfoudoudrqar finfiuuorTurfiuuasfirJiurruitu

:{nTnilLroanlttfluvtusi'r nluura:uLvrunnrutun0utl{a{nr 300/o - 50o/o ilnautuotJL].ltuuIIUU
4 ooet d, r d r , d r 3 io d, t o d
6wirlririrnrlilrtlun:fleirrar firilj:u]rlru 8.0 - 8.4 firitjirirrurirfrsiru[Jurionl:er1:{trl

rorqfruilBflud?{ 0.72 - 0.78 uavfrr.JGrrrurnfioarfir 9o/o - 130lo rffua1fln1:etn:ludIU
d a r o 4d 5

nilJ]lvtyl'r{Qafl??yru1 1\u?101u?ur[!FlyrL:sfr'{uust s. aureus uauLfio:1firirrvirfi'r 5.00x10',it ,
1.00x10'rt6v 5.00x10 CFU/g mr:riirfiu ursitrinl E. coli lffis Solmonel{o sp."Lu6'rodrl
vv
n{$u{t

3 uv ri'u a :r u : niO r Q5 45) tdfi n rcr n ru n 1 fl yr 1 { 0 a fi ri v u r r o r zu 6 m firuq{il a r u fi n v: r uurl

rj:r:afisiruriTU"lunnrquuo{:.Ju o-ryintau3 siruru 40 m-rodrr lurdounarnil - fru?rnil
lit

n.fr.2544Trrarfiufr'rodr{olfl q fru iruas 10 m-rodx riurirn:rvr,idru':uurunfiGu#rv:rn
uirurutfi'o:r r. coli uavuu,rrrfiriurioT:n 6o 5. aureus, Solmone{lo sp. atav Clostridium

perfringens vruitrfirui'ruq{ilarufinilrrurJ;r:atritdlrn:-qrur.rfinfi'runi'qna1ufl::ilrarfi14C
-1 9

uafl.g72-2533 ufiortrnfilflo:lLnurirvua uauvltr E coli rfiurirraun t 6'rodrr ruritilnu

ruurrfi riu dolrurfru a tfi n d'rnrirrtum-r oeirr

d! [uafl uil:rld [Lasnruu (2553il fl nur0{ n1:!u L!ourjo{ tLunu r:u naililu rFl]J L[a st1

ruunfiGun6il.rtouLvol:uunfiuiufi6tuzufinfiruqi'vfinuufr.:fiqirvrirulu6'rr,rirr$auiiilu?u 21tq
v t &, 44 t d v t iorlrodrr ilun1:ilurtlout0{u!nfiriuna'uyu16rr,1n6'radrrfirjurfinrgr (6or{iu 1000/o)Tnu

v i<,o d4 r d i 4 d 4,a dd t q
0'1141:iluLA[tv{v]}Ju:lJlrULtUflytt:Unqilyurn}.r}J']nilqan0.u}Jnnsa0u }.ru:tJ1[uLtuFtytt:utyl'tflu

t.97 +o.r6xtoe CFU/g uawrunr:lurf,aucrorrurnrfirtan{lLouruoT:runfiGu66,f,ruru

a 6'rodrr (6nr{Ju tz.5o/o)Inuorur:vsrauri'rfifirjiurruuunfiGundiluouuvol:uu-rnfirBufi6
i e d { r d,a 44 4 J o o a

:nnfrAodo uiln-tn Mrrruuu.rnfruSurvirriu L.70x0.2tx10 CFU/g tiloilrurslrttuntuato{t

urunfiGun{mur6iluarfimfiruq{'yfinurfir uuuunrfiuiun{:r Stophylococcus :rnfiqn :o{a{il1

6a Micrococcus rau Bocillus rrurird'u riruururrfiGuna'uroutvtoT:rrunfirBufi6dsiuunlfrI

da Proteus, Enterobacter \av Klebsiella rYtrfun::fin1:6qntsta:'loaouttaun:srarinfil
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nl1ililaooJi'ulJodo'r14''r:rfluiuuv Tnuuavrrsnr:.rl.uuf outolrrlnfitEa"Luorrar:fililnnturusi
ua-rf,ar

a uau tta u ri a n fl fuvlilil n1:a{ 0 0 n

arjrufin dilifid Lraunils Q5s3"t)) finurnr:ilutf,outoltLunrfiriun{uravtvoT:Ivr:rj
qo v ro I 6r @' v--'-'"siruruz96'rodxv!!'i10114'l:vrsraurisfirjiurru

Luorur:uv ta [Lv{vtQ 114u'l u Lua{Y? fl ta! :
d 4 

T:1vr:rjou"Luti.:l 6.00t2.00x102 6t 4.4Ox.t.22xt0e CfU/g ToanluntLUFlylt:UnAiltAYLlloL , tz.uuxru Eli +.+u-tr
i o u I d , ,-- 4 q v I d o 4 d o o

fian[ufr'rodrlufrnnsnouLpi{ LrasvturioufrAn"[urt'rourtvurquilnquulLlJolJ t]J0u1]J1Q1L[un
q ' "-i"-'- --- 

, '

c,finrorLrurrfirBu yllulnrfirtun{t Stophylococcus :r1nfiqfl :o{a{il160 Bocillus rau

ndriwuuulnfi riuriol:n ld*n Corynebacterium spp., Enterobacter

cloocae, Klebsiella pneumoniae, K. ozoenoe, Listeria spp. L[au Proteus mirobilrs rlluu
Y aa i oY o a 6 Y A

6lnrr:finr:uflr:viluasn:?a6flnlilnr:rJuttjouto{Ltunfrt5u tfroLtarudn:Irury|0114'l:vluLaLtu{vl

r1r siruilrfl u6'lraiortaqifi qrunrvlvnl 1fi uvrEdlr nEjldu

Ayuto et a|.. (1994) lirnr:finrslq6un1vryr1{nafrrivrunro{il41[taun?1ililao0JTutod
Au u Y

o1141:il u tavi,ilu Lpro r nuB rrrurr uillta{YocJ1un1 n1il'tiultLauii1uil'lulurfialv'lao riu1u-

lr1fia r1:sryfl!:1fia alnn''l:fl:'tflqilnly{ilal Acoupa blanc (Cynoscion leiorchus) fr'lfioqi

lugrJnonlalaflttasuil:;il q'rtm (Peneaus paulensis) vail (Anomolocordia brasiliensis)

you Btue musse[ (Mytitus edulis) uravrJrir (Callinectes sopidus) a1nnalodlu?u 175

m-rodrr arnnl:finu1flldl lurTrodt tzs 6'rodrl fl:?ovtu 5. oureus siluru 35 m'rodx

firrr{iu 200lo [aynlneT?odrludoraaufintflu 600/o Ltauv\u'il 5. oureus siruru 109 arufi'uri

d{fisiruru 9 arufi'uri fir.rFnrourytol:yronfiu tdurri rouuvroT:vronfiuto Eiruru a aruu'uri

Lourilol:uonfiu6 ,fruru 1 arud'uti LrasLouLvoT:vronfiutoe qiru-lu 4 arurfi'uii olnnl:finul
qYdrdqQQoluad6aavd64Y

d'snrimuanl lriuriu'irn'::frnr:d'prnr:uoilo-La [u:u14i1{n1:{udrtiilruavua{fl1:auaa']u'lvlto

rfi o a pr n r :r.J u r{ o u rrr n fi G ut o { il n 1 LLa s o'1141 :fl s La

Jeyasekaran et at.. (2004) finurnr:tfilYnurrJaar-riu (Lethrinus miniotus) lrrutd

rhu{rrurf,q 200lo iufiirhu6l 500/o llu'irr{Juanrrvfifilun1:tfiuYnurtdfil zq d'rlill lnutri

6'orrfiurlru{rrdu lnuliilrruurrnfiriafiirauooq'Lutix 104-10' CFU/g lutrusfiutunrfiriufi

rouqrura4fisirfiili:lru i02-10a CFU/g rJBrrruuunfiGuuanGnaqluri':l 101-102 cFU/g
aa J e o I s

rrlrpr?rL:uyrr.rannlfltalq:rousTatv,lain:rouufirrar o ri':Tll Iqufiffi]riru rcz crv/grtlnfiuiu

nrirTn6v'loiurf;tuuruaruunfiGufitillqioonfiuoulunl:roirurasi6r'.{cYatrlvitriuaoxtturhilfi,ru

aoona0{nu

g.Iil:tuTafin 4

lvr:tuTafinu{luofiuvritidfifiimdfil:vTaujrioirnlu?ro{}rlletirtav#n'i qFuvrBrJn{uil--'i----- i 9

lir'Lrfiuflerarquo.unArrif[u:suyn{rAuo114'r: lnunr:rfrurJilrruqfiuvritififirJ:sTut{1#
3 o arid, s .

rrnfluuasaor]surrunauu:uyrruuLyrrs nauutdlu:tulofintfrud ,'f,rq6rritilun{:rrrunfiriu

Lranfin Toruuav{rrrdo Lactobacillus acidophilus uas Bifidobacterium sp. finr:rirnfiuvriti

n{udlralf,n01u1:ua1urfln lduri r.rFmfiru,fiuilrarin l'innoc rtartdorafin uravfinr:r.16ntu:rlU



t3

, d o r v 34 o qq u 6 t

ta{ un!{a LLau [ilaa00 nil1a1uu1un1:Jil0{rla't9t. u0nolfrulrn']:u'r}J'r [tJ Luo'r141:an? [:{n1:U,

ro3 q; rfi u1n rua vfl o r fiu nr : rfi nI:rr (qr*rura o3ur :r1r1a, 25 48)
" i* q s a 4 a <ri<<o i- 4 q dJ. t vq

frrlvr:'Lulodn uila'ir For tife 6o1f;uvritifififi?nfi6'rr16on01nalufi'urffifia{u#r1u

;irl#toruqudfiur6ru:rd lnuovlri'uailudrtrJornnluuonirrnru"LuilGurrufirfiurvro rdotrl{,u

:u1ruvr1{LAuo1141: rLaurdlhLaBrusltr:n:rn"lurirl# lit,lrirfiuafiourTurtjuarrfrnroroduuitiq1

turirtfr ruavriol#rfiofion::uroro6uvrid d'uovrfluzuadrioirrnraraaruil:sn1: d{erueirulvnilu

rTnovrfluofiuvr6fluneil Lactobacilti rata Bifidobacteria luflooriufir,t#norunr:finultu
99 14

d 4 u 4 r S U S a d r OYa d
:JU19U14:Odn?flflAO.iv{U?',r Ll\: tlj LOflnilUvrU',rvnO [ULnnzuaOrriAirrnrsvAlUil:unl: (fii
ru:rvitnv, 2551,) " ,rrdol:nt6'rfu r{lutilmrrnr: uo3ryrorTyr:tuTofi n0sa1:J'r:6r rir f,r nr:to3rytt
n:u!?un1:f,::iltllrlfloqrfiumiridfisiruruilrnn'j',ora',r',r"oudrfirorur:ki6n'ir 6nrfirir

ta Y qY v a a ddJdrJiranrnr"rrqd'oulfiryursar#unr:rr3rgrornf,uyEtififiurnn'irfiu lirlrfrrfioT:nhiarur:n

od:orrt6' Lraun?ril41:.r'r:01unr:r,r6nn:nuanrfinro{u!nfi[tudrflrn#Lu:su'irrnr:rriruosdruv
oY @ d,
[ri:v6'wnrilttiun:fld'xtuanrnurrn6'o:r:ou 1 rfuaonr ufluuaqrafirdrnrl*r'l'oaj, 1 trr#o
3 s v & u qv 3 , s ! s a a u Z, o
tto[:nq?uuulil41il1:nro:rULn u0na1nuflu?1Lt{:[uL0fln!1{tJuoa1il'r:6ruuu{n1:uaLnlv

v

(Adhesion) torufioT:nrfuzufiiuqadnru"luvrrrGuo'rv'r:rro{rrurcdluav#e]flri uavurrtfiqu'r
1

t v y ay ^ i r o u X
atil't:nd?un:cn'unr:afrtAfrn'ruu1utfro lmmunogtobu|.in A firosdrurir6'ou6o1:n16'tU

Im:1u10fin1fl6'61unr:nrun:rI:nrfiurrTumrrrfiuo1141: druflorfi'uT:nooor:virr firufinmnIt

nr:dfirdol:nrjurf,outtjfiiorur: ufiou{rd:vuunl:Eiouolyr:osrfinnr:ur-i.r6'rodrr:nn lirl#
U

, aq a d, qya t lty - & jd 4d
[nfl4fl1?ur'rn!nn tuvt''r{lflu01141: t!utila [utfl001fl1:0eat:v:tr Lst nruunr:yEr[LunyltSu

Iu:luTofinouluvrrrt6uotar:tuili:rrrurfiEr.ir,{o oslir"[:i'anr:vfitriuaursarrYur:ur-ir6':tor
U

{s a, qu&s r,tr roya < U \y. dd
trjoL:n uJutuqLuttoL:nlljaril1:nrioLr,trnqornr:rort:nilu 1 

.[nr (uarrilu fi::iladn, 2547)

In:ttrloGneirulrar!r{JuurunrfiGufiunuffturit#Lraryluafarfluyr:n firfiurnrraraalrrrfrn
uoiq{Ltaa{ Lurl'r{5'r{vr 1

d a dd4ioed, s u < a
9r1:1{vt l. oaur:uyt 11,[1Ju Lv!: tu LonnI

Lactobacillus species Bifidobacterrum species
tr
0u "l

L. acidophilus B. b'tfidum Bacillus cereus

L. casei{rhamnosus) - LCC B.longum Escherichia coli

L. reuteri B. breve Soccharomyce s ce revi si oe

L. bulgaricus B. infantis Socchoromyce s boulordii

L. plontarum B. lactis Enterococcus foecolis
L. johnsonii B. odolescentis Stre ptococcu s the rm o ph i lu s

L. loctis

vllr1: ?\49ovtu



t4

" r:tu1a6nuvtulvtuo{ [T,r5 [u tonn

lvr:tdofi nornqrdtfrrur u;il uuutunr:tir u uaiuafrrqtnrn ua sfl ar ffuu6oYnrcrl:n
, i^ 3 r y o a rgt1{ 6r v[na?Ju nail lactobacilti ovairrriraouru6'r-n1uanTgt0t0a tiruaniliurrudrmralt
d s o i d, t \v X v a ! r o

uaa Lfla Lu0'r14'r:fl{L!ual LuFllJ0{q00''l:v:?{ Lo u0nalnua1}J1:fra:1{41:ua1utu9tvtfl? uvtl

rarirfir{Juurilfrfiruv rtiu n:oduvriti n:ntrfiu6a:v uailTilrfiu taTpr:uouur.Joioonttr.i uav

rrunrryroBlo8u tiruriro'errLl.rnrfiriufir,Jur{ouluotar: r^lrdouurttfioornTvr:t!ToGnovtiru

riurfiar:firsornuunfiriu TnutrJitnn'ueirufifirEr{rLfladuasal}rr:nudtt-usirur,rrirrirt 1 to{
rdo uEioturirld rfi atritrfrur nfi rE u rtr rnrvld fl or fi'utritriuu rrfi uE u rfilsiruru'Luuirl#

3 Y ^Y t'o o\e o 4 4 e o 6

u0nn''rnud1il1:nn:u4u4ilrl1uyr1uyr{ tual LaL[au [ufl:uuara0o u:0n:uEun]:fl'rd'rufl0{lflaa

iiu 1i{rio{nnrdol:rr uavn:v{unr:airrar:fl0rfi'uT:ntui1{n1u rtiu Gamma-interfleron,

lnterteukin- !2 *aa lnterteukin-ta tflud'u (qfr'u uiru6u u, 2549)

-Xd
4. A1:AAnqil6vr1{1r?fl 1T'r

a'.lt.. n qrduxfi rnrvr (Bioactive com pounds) t{Juar:o rndrfi fii rrnruo::utrfi fi fi
, i a<o Z' - 6 4 d < J<y sd, ia o

,{arloa{:Jt?nil{Fru an?Ltauil1 al:000nqfl6yt't{u?fl'lflvna0{t!ual:?lSJrinaltvvrslfl1s0{

unsar:tfuov6'ortrifizuan:svrur0raurioirrnrur,16ofiara{rtudurfiourrn ursifr'rurnar:'[nfimru
J v y 1 v 4 Jl ,y - {' d,
Nourlraiixnruu6:fr2a{rr16u$hjfro{n1: r:rovd'nar:fiur[]uurnar:fiu (Toxic substances)

U

'Luflrnriuriniv urflrarrfl6':^jrfinrsr unsfi'orurar:oonqrdrrofirnrufifioqj"Luo::rmfi rfio

ritrr'Lt'vrnuuual:6'ruoafivruiaar:rnfi#runr:rsr,ifif,uudrurtrTluu'xn1:uflild m#c,iyuri
dr v io q u o u t v - & t v d

ltau0rla1un:5il0'1141: [uunu {{ Luua0uunla{!:vaunuljflJy1n1:floaaa1:fii1u0at?{tj0{ttoi

tdoqf;uritiriol:er tfiotrrornfinr:drar:sirurafivrur"L{rYuodxurvriualu LLaufinr:"1{1riantqu
Ad r oqY& a dd4 u qy t y d 6oyv 6y o ,
iEeirzualirlrluf,otfiuvr:uiln1:neuulrluLo{'Lfiyurioar:frrurafiu dr1rfr6'ortdurlurjiurufiiq

rfirq$flura3oa1:6'runafiufr'rrGul{l:-ildara 6nrfflu4'rJ:uua{:1uo10rfinarnr:ufr'ar:6'ruqafivr1, r u - - - i- -
Z av 1u d A aya,

uanalnfiunr:'[ciar:unfrarrn:rsf rfio [{utjuar:rTu#u'Luonaryn::}ro'1141:kiairlnr:uflira
I

A-ryas-{,qqu<4ttaas
tflu'tnurian:uyt!sl0dflfl'rvllj0{r,lu:Lnn fl{uuLu!01uuo{}Jn1::il:{nLtauff{La:iln1:u:Lnn

i4
o'r141:fr fr n?rurJaoofi'el lrnstri 16or,Juar: unfi a'l rn:rvvi

Y u , g< o 6t ea a r ^ 
y d d id

o? ual tvqq{ na1?u{ {vn t14ufl?ytu1fi'rdsl:ilu'ru'rtJptgtnual:o0 nqmf,yll{1,?r'}11\vlil
--< d4i

nruail!niltulouv:olrfrfrrJ:vf,vrBnrntunT :tdrrutn6'rdurriurTunl:dr:6'luoafinraioaT :rnfir - ''-i- ---"--

#ltn:rsr,i louar:oonqudutfirnTvrfirirauto 6o ar:oonqvrdrrrfirnrflolnu!nfiriu
f, d 4 dd 4
{{a''r:00nqilo'yl1{t?n1il01n ttunyl L:uilfi a1nila1 ufl ua u fl n?0u't{ Lt u

LrunrfloiTofiu 6a ar:njrjlvrriraioar:U:vnouIil:fiufiairlornuunfiriu frri:vf,vrBnT u

tunr:riufinl:toSrutrorurunfirius,fre,6udfinruln#rdurrir uunfi riufiarfimuunrvroSlo0u
,9v v v d< o d i4

:?:ril{41}.r1:nrirf,tuunfrr5utfrodufrfrnrr:rhsiorunriloSlofiu (ten Brink et al.,1994) atz

tfifldleiiunrruau"Loodl{il1nluil1{n1:Lnryrrirrauanalilfl::}J01141: rfrorornr{Jua'.r:dfi
I

n?1:r41il1:nlunr:riueYruunfiriuriol:nualurfintdodrrsirrry\1srauzuea01nuunrfiriauanfinfi
4r4tuda^3
doirilnrruilaondu (Generatly Recognized as Safe; GRAS) a1:oonqvdmrlBrnrvltilnn
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4 r dt 4 u r 4 a s u Y'uyZ, dd r s
n0?l tUuAl:U 0{nunl:tu1[aUnlil0::il11n Lfluuu Eit trryN utunyrt5una L:nil1{0114't:uav

a< Joov r d
rrunrfrrEufrdrlriorrar:rrjrtf,u (Del.ves-Broughton et aL., 1996; Ogunbanwo et at., 2OO3)

ileo ^ 3lrludt6'rjrar:c,finfi:rrldtJ:vIutrjrlululi!flrrr::rs 1nufin1:dluunriloiTaSuurtsTlu
zu6nrirudotar:ufioti:un?uq:rqrun1flo'r14'r:L[avnr:flolriu:uu'rniyru'rro{o'n41:ltlufirgfirfirr

olnLrlnfitiuriol:nilrto'r141: (Papagianni et at., 2006) uunriloilofrutfiou:nfiqnrjrurt{
1'

lunr:nuouoll4r:uauleiiunr:uouildrrjaonriu 6o lufiu dr16'urornuunfiriu Lactococcus

{octrs subsp . lactis luflonriulufiutd'qnrjtrr'lrituorur:uavarFmri'ruviorrar:odr{ry{iua1u

rfirvrrcfittitur.J:ctilfirir{ 1 il1nn'j1 50 rJ:srmofr'rlan drciruuriflryrartornr:rflu"[{ar:6'ru
d 6) A u d , tYd,

Qaflflluridfli=ruvtorur:u1{!:vrnvrfOrluoejrr6 (t-i and O'Sul.lilan, 2oo2) turj:sryrn

arnYoorr3nrtufiut6'Yrnr:uo:rfu'irrJaorui'uar:rr:n1d16'tuldryar t#n:onuau
rirad'n lurJ:c uvnooarrr:rdufioqryrmirffLfi1u0ut6"Luzu6rrfiruciru:roudfiorv{r.J:unouro{

ur'rr6'rqo rfioflorriunr:uo3ryror L cereus uasf,rfi:rurru6u 1 dnrrnurudlfr:vq'jrUU

arur:ntff1ufiutunr:rnlqlnr:toirgto{ L. monocytogenes L[av Clostridium spp. t6'Lu

zu6 rr firusiurr ua v#m'i (arI:orj fi3fi'uafi a qa, 25 4T)
h a 4 as 6 a 

" 
oD t

lufruttiuur.lnrtvoiTo0ufiqnrjtrrkTluzufinfiruqiorur:odxuniyaru"[uua1uil:urflfi
-S d ' u oa 4 q d v a v < jo
r? Lan tfl 0t ? u:nu1n6uail!nt0{0'rv1:uasEpr:v uu t?a1 [un1: lfl u5nu1 ru a mn'runoru15fr ilulI
51 94 A r d t tu < ^u t '"[citufru ttiu tuuuflrrirt 1 uunraroofl:.f ularnoit:.f orur:n:ytlor untordr uoanoaod

racrifimrYruqi'rdou:in riJu6'u Inuil3:nrudorlryrml#t{ovurrnsirrfi'utrJnunnulluolt4'l:ra{

usiasil:vtvlq 6'rodrrrdu 'LurJ:vtvrntvrufinr:orlrgrrlifi'l{td'rturJ:ynrsn:vyr:?{a']01:ruar

au-ufi a+ lufutunrTur{lciulritfiu +,000 tu rionilrolzuf,mfiruei'01l41: rauour-urm"Lfr"ld1uqu
Audd

zu6rld'ruvrtuuufiltuil::il ei:unrrusn::rnr:rirfiurr1fullo{o'n41:[Lau!flun:uviqayil:vrT mrlguo-
6 v s ji u d .6

o{nnl:oultJuLanrrRu:nuar:rt=orjuluorur: (Joint FAo/wHo Expert Committees on

Food Additives) t6'finr:r.J:stfrunrrrur{Jufirflrorar:d#,iusifl n.rr. 1969 uavtpiritaurrrir

Acceptabte Dai[y lntake t{Ju o-33,000 rariruriofrIanYutalrlrirtnra (frrrn: firulqlc,,

2s46)

trnnr:6nurfiairuururaerrlriuiu'iruunfiriurtJuuua'{ra{a1:oonqvdvrxfirnrvrfifi

fr'nunrnlunr:ritrrlffLun1:n?!nlr$avliraruu!nfiriuriol:n uravrunfirtrrfir,i',hiotar:ujr#u
{,a 

t

::ttfllfrnrrututrvaulunr:rjtn'LcTtuqrtalyn::x.toryr:rvl'oinurnrualu-fifirzufinfirudo1u1:
lt

4dvvru,3
ILAU Ufi:U UU t?A',ln15 tn!:nu1 0{:'t utrunr:r{u mo LUil

ad

n::6iln1i lauyo{ uasnilv (2551) 1ei6'nr6onrrauuun Bocillus fiaur:nr.ranroutmj
Iil:6roauuiouuav Lactoboeillus ornrlrulfiuuuarqndfrrurdouunfirBu 6rarur:n6'ouun
Bocillus *au Loctobocillus 6':ui6n:voru trir;8'o,tru?u 41 uav 40 toTruavr nr:rriro'u Inru

6) 4 A t4 dS r a y qy 3 X d-Lunr:frnurnr:ru6ntaulqilIil:firoauuSoukiorrar:rfrurrf,oufir 
Luria Bertani (LB) fifi

drurj:snoltouudtarTprto{tfluoannrrurdrdu 2olo umr-jufioruunfi 50 o{fl1r{audua r{Juls

nal 24 t?:ht flu'iralll1:nuunuunfiG u Bacillust6'sr'ru?u to lo1qravr fiaur:nafxrrla
:ou1nTafiturnu#uairuflurinnrqnnn'ir t0 fiafimgr: lnutoTrray 8426 uau BA27 filrlt:clU



t6

r.ranroutq:i}.J:firoa4tqortvirrir 12.278 uav x2,058 qfrrrriofiaf;niu1r.t:m'u nrudro'u rfio
vtr,4yy{ddo14r

vl9ld0u0?UA1:a{nuLnflufl?1:JtlJ}J?Ju 1.5olo [t0uLoultulrnrusirtflrvriotn6utrnn'irtaanlrlu
ruaornnr:finu1flu'ir Bocillus sp. arufiutidn'ot16ont6'arlr1:nr{arrroutqriLJ:6roauuuu#l

a4yaA dy ! - oe ad
oonuonrflaei166fiqcura4fi 50 ornrttarfiua a1nn1:yrnaouqvr66'ruufio6'rfi6':ui6 Agar weu.

. 4a J- qu v , 3 ^ Ydiffusion ta{L[unfr[5ufrrYoIunlrialnd'?ou'r{u'rur.Jouytdl4rJetlilu?u 81 lolrray v'tu'j't

[lnfiGudru']u 9 lolqrau 6o BA08, 8416, 1409, LA1O, LA13, 1416, LA1g, LA19 rray
vv

LA20 uanrzuanl:fluri{n1:to36uflo{lfi0 5. oureus TISTR 517 uav Escherichia co{i TISTR

saz Torufix"lato{n1:eiuftlrnn'ir 10 fiadurm: drrfio,f,ruunarun'ud Tnu#rrnna-nuruunl:
I

a 49 d d u (l { a6nddou auu"6vrcfr?tnfruaunr:ufnnrihlarn:mrfiorirl 1d''lr.t''l:n{'fl1)'rurunarafi'u{
Bacillus fiaur:nr,rfinuoutmiqrqodo gnzO LLaa BA27 rf)u Brevibaci{{us Non reactive uau
y o v.^ A - &
o'nsir[unaruvl=uE Baci{lus fraur:nriurirnr:roirutor S. oureus TISTR 517 uas E. coliq - -- - --o

TISTR 887 Trrufituroxlanr:tiufYrtd'4rqn6o gRog fi)u Brevibacillus loterosporus *as
gnto r{Ju Geobacillus thermoglucosidasius dtu Lactobocillus fiarur:nu'urfinr:nirg

& - oil ^ a s d q - y' dto{rfron'tflvr't 2 tf,pr loufrturoxlanr:riurirqrqot 6o LA10 uav mtO r{Ju Lactobocillus
plontarum 1 ttau Lactobacillus plontarum 2 riaa1nn1:finur1un{ldaur:nrjrrdo
Bocillus fir.rfinrou1tfirJ:6roauuiouuav Bacillus rau Loctobacillus dfiqvrdfrrur,fo

rrlnfiriu lourirh,Jil:vunpildtuqnarun:::iri1{ 't rrJu ortalfinr:il01141: onarun::lvnlonr 9 | - - -r' - n -"" -'

rarird'n'iuavoaalun::il rn#rriotrJI

Anthony et al.. (2009) tfrfinrvrar:u},ltvrridfiqvrdlunr:eiur1ruunfiriu drnr:finurd
lyy-.- -. 61 3-.q-.--_ -i_ .o. dt a j 6l u s dtrl:uFt?1:JauLailln?Jutunl:vr0uU1rJ1Liiuil1{raonyu{Lun1:fnurL:n n1:nuoilo1ur: rfro
flolrYunr:trirrf;uuavnr:tf,oranrnro{firfinri'ruq4o1u1: druunrfiGuaru?Yuddzufirrar:rilrjtvrriI
id do - U dd d e e
frilqu6-[unr:tiuuiluunfrrEu6o Bacillus lichen'rformis firuunt6'olnAurrsnouornrjrfil"Lu

I:leir#n'i dlfiqvrdiunr:u-urYtuunfirtuun:m:ntriraarsrrfin nr:r.rFnar:ul]turififiqvrdlunr:
flurltrrunfirE u B. ticheniformrs InurnrrG'urluorulr,6'ro,drfi16r Lactose, NH4NO3, yeast

extract, NaC[ uavfinutria?lo{anrrvrirr 1 utiu nrr:rr{Jun:rr-pirl qrura4fi uav:vuvrrar'Lu
nr:illriorj:vf,vBnrvlnr:zufirrar:u,JrJtvrr.i 01nnr:finuruu'irrfiofi yeast extract uav NaCI

finrur{uriualovfizualirlri'r.ranar:uJrltur{dfiqvrflunr:riu#ruunrfiriuravfion::ilqiruv'nvtrfi6

nruriro'u {tnnuttiuril{Ltauqruilr-tfrArrv;ilrailtri a. Ucheniformrs AnBag r.rf,mar:uJrJtvrri
id dc - {, oo rrj- .n" 

t
frIquElunr:f,urilulnfrtiuld'6 fr'r'Luanrrvfiru:rlsail B. tichen'tformis AnBag aur:n26n
ar:trJrltur'ififiqudlunr:riu#turnfiGu'Lriqtn'jranrrvfihiuarrvaufir 25 tit drqcualu-fivrrr
frrtnrfrtotar:rilrJtvrridfiquflunr:riufliurunrfiriudzuf,nt6'orn B. ticheniformrs fiqruaurin^r{Ju

aSa

a1:[tuFttyt0: [0cJu

Mata moros et a t. (2009b) kilirnr:fi nr*rrj:sfi uEn rn nr:u-u #lTo u uu rrfi riunriut
uarrd nfrto!n?1il LUuua vulnfitiu n{ruanm nfrc,ounrlil rUuurfrnrcrriorfiol'[unr:t{r{Ju

uddod
ar:riuufruvrrtfirnrulut{aanruflo1141:iluLa lqunr:n'nrdanuunfiriunriurranm'nfi?,o!n?t}.1

9

rfiurfrulo, 5,575 toTttavrfiu€Jn16'ornzufirrfi'ruq{oru1:flura nu'ir t3z tolrravr finrrualrifilu
I
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v {, 44 do --u s ia, o u {' aa u
n1:uljU{LrlJnvr[:u uasfidlu?u SZ to1qunv fifirj:samBnrvr lunr:uuu{tLunilr:u[U1fitJ1ut6'

t+ toTtravr (aur:nrir.l#rtdrfiuunfirturn:il!?nLrasuunfirEuun:ilau) drrfluuunfiGundil
^ i - tfrdoruranfi 15 o{fllr{ardua usitriroicufiaruvnfi 30 o{fi1r{arduaLlAnnnya1il1:6]ta:ry i v -- ___---_o,e v

s u {, a a i o o v r 4 d d Y

Iquarur:flrirrirrrunrfrrEufrdr lriotal:ilsLaLu1[auttavILUFrvrr:urioT:n a1nfiu{"rLtundrunr:

rRNA ro{runfiLEuuanfin z toltravrfirirauloiun:rvridrd'ufirn6Ta1vrr,ir0{6u 16s

rJ:vnou6'ru Leuconostoc gelidum

Lactobacillus fuchuensrs t tolttavr

g taTtravr Loctococcus piscium z loTqravt

*aa Cornobacterium olterfunditum 1 ta1tuavl
4 4 v 6 , iil , ^ a 4 r,i d I ri 14

LrunfrrEualuyl'uurvrirfihizufinBamrfiuuaslm:rfiu rasvru'i1hifinr:6ourilfifiruv uonalnfiu
c

u'r16'finrgrfiro'n:rnr:toirydqruraqfirirlrYutol L. piscium t tolc,rau uav L. gelidum
u s J 4 v u4 - i ^3 ic a & A 4vt t0[trau rfloriuguq6uaxJUnn?r:Jfl0ura:ruvrqililqilm1 uu{[uLanLflovtuunLoa1il1:024n

v as a ia, q v & oo , t4 6t - t, E J i
al:na1uLrlJnry05loqtuyr:flJ:vdudn1flLun1:gug.tLtuFtvrL:u a?unaLnLun''r:uuu{1J0{t?J0ouvt

\YY' u\ t ru I a J , - c u u & ,
uun Louuu{ [tJvt:'ruttuljaL[n01a[nqLu0.ia1nn1:Lt?J{?Ju Lunl:0!nua1:n{nu

Hema[atha and Shanthi (2010) tfrlirnr:uu n Bacillus subtilis ornn''rodxul lpru
4 3 ,ad , - {, 

^ 
16 4

6nuT nr:6ourrlfrfi':uvuavr.J:sBuBnru Lunr:rirull6uvr6ritor L subtils 01nn1:finuly{ui1

B. subtilis rfri + to1travrtrriourrJfrfiruv 16'ruri streptomycin (2s trln:niusiofia66n:)

AmpiciU.in (10 luTn:nYusiofiaf,6sl:) Penicil.lin (10 tulnr:niuriofia6firr:) Erythromycin

(1s hrTrr:niuriofiafifim:) uav Amoxycill.in (10 tuln:nYuriofiaf,6n:) Ltel B. subtil,r rfirarnd
& , - u r d do - U a< J,
6orio Bacitracin (10 llln:nilriofra66sr:) B. subtilis fiqvrBlunr:riutiruunfrt5ufrriol:ntu

nrlrsti tdruri Sotm onella spp., Strep tococcus spp., K{ebsie{lo spp. *av E. coli doaltdfi
qudlunr:u'rtYrif;umBdfizufinqrn B. subtitisfiarin6'ruar:6uvriti 6o rofiaos0Lrril flu'i141:
iqyo ic - & d4 j' s q 6 d 3<, sfr1rifrqu6'tun1:fluri{runfiuEufirioI:n"tu:l.p*ti firar:fir{JuTrJ:m'ufizufinorn B. subtilis
4 | q - Z' 

^ 
dd S S, d d 'a a a u

firJ:sfivrBnrn [unr:rirfli16uvr3t) TnuhJ:fiufrrJiurru:vra'irr 0.05-0.55 fiafini:rriofiaddn:

rfiolrirvrrfinr SDS-PAGE lunr:irn:rcdil3urruIil:n'u vru'irar:fir.r6srorn B. subtilis ufluar:
,,u roB v v

rujr,Jlvrelfr riryrinrio u n'ir 62 fiIapnafi'u



Uilfi 3
iaqqr.ln:aiuasiB$ir rfiufl .nil oaa{

iaqqrJn:ai
t. inq6u

t.t frrim
t.z drrTvrq

z. iaraqrJn:ai

2.1 orurylrvrdo (Petri Dish)

z.z uviturir rndu rdo (Spreader)

2.3 n::tn:ilurmd,
2.4 :r,aae.vaaol (Test Tube) 16 x 150 fiafiurm: uas 13 x 100 fiaamm:
2.s ooTnihrlm P100 (Gitson, pipetman et00, nqrdr6a, aror:ruigrJ*rrna)
2.6 ooTnilHJn P1000 (Gitson, pipetman p1000, nqnlria, aror:ruigal*rrna)
z.z q'ouauiau (Memmert, uFB 500, ffior schwabach, auri'udaror:ruigrua:rfi)
z.a q'r-iur;f,o (Memmert, BE 400, ffior Schwabach, aulYuiiaror:ruigrurirfil
z.g rariofirnrrurr'ulo (Daihan, wacs-1450, rfio{ra, aror:ruigunt d)

2.10 ndallam::nd (o[ympus, CH30RF2o0, r]:vrvrnrflr]u)

z.tt {'rJaonrfi'o (super Ctean, super ctean150 vC, {'ryinn:{[yrvr-r, rJ:cryntflu)
z.tz qrtnoulafia

Z.tg un6ol Jar test

2.14 nlul1119n:o{ Whatman No. 5 '

g. ar:rnfi

3. 1 lyr urma rfi ullaTn: rouv,lo a rvi m

3.2 Gram's crystat viotet solution

3.3 Gram's safranin O sotution

3.4 Gram's iodine sotution

3.5 Gram's atcohol sotution

3.6 Al.cohot zO u.loirdupi uav gS riloir6uri'

3.7 Catatase reagent

3.8 Oxidase reagent

3.9 Nitrate reagent

3.10 Kovac' s reagent

3.11 Methyl red reagent
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3.tz uotTurfiuud'aryln

s. 1 3 Is ud uild oa rv,lrru-l,hylo i
g. 1 4 It rqr' rJ:Jlao :o nlsr.i

3.15 n:otaln:naonin

E.1o ludullury:rr
g.tz uorTrufiurnaat:ri

3.18 urrar6uunriuorum

a.tq ulLrflrnmuu{l{u to/o (w/v)

3.20 Allaaaru Dinitrosaticylic acid

3.21Tris-HC[ 0.S hari
3,22 Casein 1.0o/o (w/v)

3.23 aHavaru Trich[oacetic acid tifi o.zzhari Sodium acetate uas 0.33 ftrari
Acetic acid

3.24 atsaaarU Otive oil

3.25 anauaruoy0Imu : uoffnosodtudn:rei:u t:t

a4lo q

2001luunlfltoao{
1. nr:tn3etrua'',:arrqrdv'rt6:nrnornuunfiGeJTu:tu1a6nuasnr:6nurnruautiamr.:

dd

fl 1Un',ly'l tniluaug?R1T{

1.1 nr:rm3auar:.rnqrdr''',sfianruornuunfirisTu:tuTao^n (Ahern et at., 2oo3)
riruunfirEuTvl:tulofin Bocillus lichen'tformrs lrfin (Streak) a{uuo1t4.t:rf,uo,fi'u

Trypticase soy Agar ffsn) rjldorura4fi 30 o{flrr{arfiua rtjurrar z+ r?:Lrl rjrTnr1aflrdenurs , .' I - :- ',rdurlutrn;rJrurduuro 250 fia66m: fiu::qoru.rr6'uo,d, Trypticase soy Broth (TSB)

rJiurm: roo naahr: tturfinnur5r:ou 200 :ouriourfi qrura4fr 30 arnrrrarfiua rf]ur:ar
z+ rirTril drtqadut':uaouhjfluuaturvr'nruu5r:ou a,ooo :ot uiou..lfi fioruynfi 4 o{fi1-
rqarfiua r{iur:ar 10 urfi rirei':u1ad1d'o.,nnr:fluura:-urrrmnnynouhJ:n'uriru,n6.,trk,firr-

t'atv'Jn (vr-nrruOlo'rtoluorhtfiuud'arv,lm 807o) ornrfurirtttfluuatur6nrrY.:dnr:rurir:or
9,000 :ouriourfi dqrura4fi 4 o{fl'rr{arfiua r{lurrar 15 urfi rfiudrunvnoufitd'ornnr:
"litJuuuTuwravaruluar:asaraTudurv{oauvlmriv'lryloi (o.os nlt, pH 7.0) uayrir{rruorkrfiul-
@tYadU
{arv,lnoonpi:si?Gloovtafia 0{qrtoovtafiadfiturn;n1urvirfi'u 1,000 orafr'u) tuar:ayaru
ltrduuv'loarv,lnril'lrv^loi (0.05 .M, pH 2.0) tudm:rdruar:asaruluortrrovtn8a t eiru sio

ar:asarufv,lMai too ri:u fiqrura4fi 4 owrusarfiua TouuJfiuuriv,lrdoir,l n 1.,2uny 4 d:Tul
^9__., j d \y d u j 

^rJrar:asarufrtrt5uu'ldilrtfruinrgrfroruranfi -20 o{fi'rrc,aufiua rfiorjrt!'1ffLunr:ynaorriatrj
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dd
,l1Y'lY1 L tFl:o.i Jar test

nrufi 2 n:vtlunr:lirar:oonqvrdvrxfirRlvrnlflruFrfiriuTn:tuToGnlrioeilu;rlfiruiarrrd
UUI

Trrunr:rfrrrndouo:r1urfiurt'rrrvtnrravnru'[uanrlvr6u 4-10 o{fl.rL{nlfiua rflur:ar
I a-za q?rT:r.i rfi on nms nouar:TrJ:6u
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n1ilid 3 nr:trriuiltfionr:rirt.'rruoilTilrfiuild'arv,lrroon6'rui6tnoylafra (Lriqrtoovta8afifi

lJulelflrl:utvirrYr.r 1,000 nra6'u) tuar:asaruTrrduuy'loarv,lmriv,{rv,{oi (0.05 M,

pH 7.0)

t.2 nr:finurqruaurifivrrrnranrvr rniiruavfirRryrra{dlTaonqmdyr.:6rnruorn
ruunfirBerlyr:luTaFn

t.z.t nttdn u1 n ? 1 il n { m u ri o n a r u to uu o r fi o n ::u n r :riu & o,', n a,.r :. a n q v,d
mrr6rnrr,r

drar:oanqvrdvrlfirnrvlornuunfi tia Bacitlus licheniformis'[u:tJrarar:
i ^ d,^ | v
flruiqvrBr.JS:nm: 500 trTn:arr: rrt#nrrlioufrqma4fi 6'rriotr;d 50, 60, 70, 80, 90, 92,

94,96,98 uav 100 o{fllrflatdua u{Jurrar 30 urfi uavqrura4fi 121 o{filr{nrfiua rflurrar
20utfi (Cherif et at., 2003; Cherif et at., 2oot)ornrfurjrar:fir.irunr:lrfrrrmuioulr
,rfiaouqvrdnr:tiuu&{ttunfiriu A. cereus drurilnfin Agar wetl diffusion test uuo114.t:
Muetler Hinton agar illdqruraqfi 30 ororrrardua rflurr a1 24 ti:T:s uav{nrurnror
lnhibitory zone riufinrianl:ylnao{
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nr'lfd 4 n1:mnaoun?riln{vuei0n?1:Jiourlo{ n{ n::ilnr:riu #rornar:oo nqv,dvnrfi rnrvr

nrufi 5 n1:flaaouar:oonqv,dmxfirnrrd'rurynfln Agar wetl diffusion test

t.z.z ntzdn u1 n ? 1 rJ n { il u si a ri 1 n e r u r{J u n : n -pi r t r a.: fi o n : :t n r : flu rYo.. n
-Jda1:oanqmfiil1{t?r't1y{

drar:oonqudvrrtfi'tn1u01nrunfirBu Bocillus licheniformis "Lu;iltolar:
f, ^ d,^
frruiqvrBr.l3lrm: 500 tuTn:fiel: lrdilrirnnur{Jun:o-dxlriog'Luri:l pH 3_11 frru 1 N

NaoH raSo HCt finirunr:eirrfi'oud'r ornrfurjtnr-iuderuynfi 37 ornrrrar6ua r{jur:ar
z ri'rT:rr uavlirt#rflunarr Torunr:rJiurir pH 7.0 (cbaera-otiJera et al.,2oo4;compaore
et at., 201,3) [auvlnaolqvrdnr:rilrYlurnfiria B. cereus drurynfin Agar wet[ diffusion
test uuo1141: Muelter Hinton agar r-irfiqruranfi tO ornriqaudua rflurrar Z+ ri':hl rras

iotur otrol I n h i bitory zon e r-iufi nr{a n.l ry 0n o{
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t.2.3 nfiAfl ulrJa$o{ roulrrisiofi on::unr:f,u,Y,n.oa.tranqvrdmrffi rnT u

rjrar:o o n qvrdvrrlfi r nrnor n uu nfi tiu Baci llu s liche niformi s "Lu;rJt ot ar:

firuiqvrdffiurm: 500 tulnr:fin: rfiuroult:itfiprrirr 1 finrtrt{lrdu t fiafinilsiofinfian:
-X
n'1fr pepsin, papain, trypsin, chymotrypsin, proteinase K, lysozyme, catatase, DNase

' i a d A ^ ul 'i 9r - - ' -- l-..^^.1 -.^7- o

ruav RNase urvrqrura4fi 37 o{fi1r{ar6ua rflurrar z rj'rhl firu#lornnr:r.ilroutsriovqnl4r

t#rf,uanrnloun1:"lfin?uioufiqruu4fi too ornrrtatfiua uflurrar g urfi (Cherif et at.,

2003; Cherif et a[., 2oli.) rioudqrd-1ar:fir.irunr:t6uroulflilclfiosirl 1 :rluoaouqrdnl:
- il ddgUU{t[UFlytLlu ts. cereus d'rutynf,n Agar wetl diffusion test 1Juo1fi1: Muel[er Hinton

agar r-ildqrur,rqfi 30 o{fllrflarfiua r{iuurar zq dr1ur louqnnruqurJ:vnal6'ru qnfirfil

rfiurroulq:i r,uavqofi16lrfiurar:oonqtdvrtfirnrvtalnL[unfi riu Bacillus lichen'rformis \u
.i^dt-..ua

lrjar:fltu3avrE uaviotulollo{ lnhibitory zone {ufrnzuanl:vloao{
Ut

2. n r :fi n ur 6 a r a 1 il 1 ri 1 n 1 n n rfi o fl er uvr u o 1 r41 r r6'u o r'f, . dtfftu n 
T : to3 ry t o { ru n fi rEaTil :-.''- -ii' -' "' 'ii' o

[u[o9ln
', N d, t u a d !{ -- 

d d

nr:finurtuciunoufirflunr::-jlfi'nrurnl:zuanar:oonquEvtl{txnlvta''lnL[!nvtt5u

Iu:tuTofin6'ruiaqdfi:rnrqnrfiorjrufi:rfi'nunrn'LunT:rjrhJzufin'Lu:s6'lqnatan::urioh.J

;iv.ralriar:oonqflGyn{flrnrvrfrzudrr01n uunfi tiaTn:luTofinfi:rnrqnn'jrar:oonqvBurl
d a ai a- ri^ 6|rrl q u i Y q a a v
f,rnrrrfloduuavar:rnfrdlrn:rsufriluuLrtuil0nUu qilnt:anrtu4uLunl:,{4fl[u:urll.J

o d, y 4 , i4 6leil ^ ,.4.1Y Y

onalTn:::Jsirrtiu6olfinuryrtuua'rflo{41:0114r:fifi:rnrr0n:ri[ff[unr:zudn urivlfrrhnl6ol
-i''- '' --'' U

o d < , io d, a,.----^^^--4--^-o
riruldlilSllru?o{a1:01141:n1{ "l yrdlrUurt0nl:ta:ruttasn1:zuana1:a0nqvlovl1.l{?r111\

1ro{u!nfiGuhl:tuToFn'irfirr:ufr'ruu6oiri uauo{riil:unolluo'n41:rfu6'ottrifiar:firgfir{Ju

o'um:rurio16'ouaunl:d1ilflffLur.rdsui'rus{01vl:uil:?l :rurfiov6'0rfiil3:lrumnvlo fiqruamifig
i - uet v 4 o 3 o i^ 3 'lr,s t to a u 6

rxfi q-flur16'iruuayaur:n6'qn1:rorrduy3odrrfrufrrfrqrf,uln'louiru (rirufln qn'ruxd, 2534)

[Lyd{fl0{a1:o'ry''r:firyrrsarruasfi6'nunrvrlunr:rjrilrlcTluniuu?ufl't:rufinar:oonqrdr'.t0

fi:nrvrornurunfirBuTn:tr1ofin 6o tosuradotriornqnatan::lrLtautoluv6ot{vrln1:tnun:fi{

rirqnutrJ6'rua1:o'n41:fii'x 1 dnfiuvridaur:nrjur"LrTlunr:toiclluuavnr:zu6nar:aonqv'dv'x
d s d d au du , t{ ,3frrnrn lfl u:ruast0uFrt0{:uLUuuiriuilfl {n0 LUU

2.t n 1 : 6 nu1 sfi o t a r #u a rn :il fi ruil 1 u d rJ ei o n 1 : roB ru t a r uu n fi rE uTvr :1u10 6 n

(Naidu and Devi, 2005; Gangadharan et a[., 2000
o & 3 s qvu i a, 4 q!4

LglsulJo1fi't:rau{1il0 Lnu Ltdualrliilvrrilur0{lila0 Lt?]1{n15Lnun:ttauqnalYn::]J

16'urri fr{r:uayrimTrrr (;fluoqjrTunrl}rLr4rrlud:lto{rlnlraunntr{l1u) rJirrcu s niu lu
vttY!-9

rhnd', t00 fiaGf;m: ritnfir*irrfi'ofiqrura4fi 121 o{fllrflntdua tflutrar ts urfi rfirind'rufio
juw.o X c J t -' a j d ,
fild'tjBurm: t fra6an: ufiul'turnrSorrrdrfioruvnfi 37 odrtlLflarfrua frnrutSr:ou 150 :o1r

riourfi r{Junar z+ q?r1ll ionr:uoirgro{uunfiGuloui6-oitution ptate count rirurulu

rarjr u C F U/m t rfi o n'n rd o nia qfi rrau r v au ua s rjrtr,J fi nrgr ri otri
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2.2 n l r A n ul d n m sfi na ur s a utu n r: ro3 ag t o.t uu n fi G sTn :tuIa fi nlor trt{du Gl ta lvl

:1n1Bn -' 3 d'r 4 firflo{'uvrrrd.rrrrsrdardfiavrBvrarionr:ttirguavnr:finr*r'LurTumoufiriJunr:finurfrliloo'uvrld'lurqae v

fr o n : : ut ol a r : o. n qv,dv, r l fi r n rvl tfr u"ri ni r nn rtr t{J u n : or -pi x rua v q rura 4 fi dl fi

r r : fi n ur q rura4 fi ii rra u r s a u si o n r : ro3 ry r o t uu n fi uE uTil :luTa fi n

(Gangadharan et aL., 2006)

rmtuuorur:,6'uo d.fi ,rrrvarrJiurru 5 niu lurh n#u 1 00 fi a66n: ritnfl leir

rdofioruranfi tzt osfirrqaufrua u{Jurrar t5 urfi rf,urrfr'o1u#raun:ufitvilrvailfiqruraqfi

30,3;, 40, 45 uay 50 olflrttatdua finnrur5::ol 150 :olsiourfi rtjut':ar Z+ cirlul in

nr:roirgrioluwrfiriuTnui6 ottution pl.ate count r{rurulurari:u CFU/ml. rfiofrordon

orur,tnfi fi uaurval ruavdrtrjdnrgrriohj
1S

2.2.2 nr:fi nurrirnrrurfl un:o-oirrfi ruursausianr:toBrytolttunfi GaTn:-

tuTafin (Sen and Babu, 2005; Gangadharan et aL., 2006; Sudharsan et a[., 2007)

rmiuuoryr:,6'r.,drfiurrrvarilirrru 5 nitr lurhn#u 100 fiadfin: rliurir

nruuflun:9-rixr{lu 5.0, 5.5, 6.0, 6.5,7.0,7.5 uav 8.0 ornrfurjrtrJijl*irr;8'ofiqruu4fi tZt
d d, 4 a v & q 4 ra. X '?<

olflruqaufiua rtjurrar 15 urfi tfi:rndruf,oalLuorrar:tdultjSurn: 1 ttaaam: tau{tlJotelu
4 qv ^i t, ^ ^ " ..- , i .4---- d d'

rf;on"lriqruu4frfiurarrvauqnila 2.2.t uavttdrfrnrrutil:ou 150 :ouriourfr ttluu:ar 24

rj'r[us ;rn..r*.eqtolurlnfiGu1nui6 Ditution pl.ate count rirurulur,rriru CFU/ml. ufio

6'n 16onrirnntr t{Jun:n-pirlfi tuurvau rravrirtrjfi nursiotil

2.3 n 1 : A fl u1 urad r ua s n r r u rriu {ut a rtuTn : ro u fi trn u r s a u si a n r : to? ry t o {

rrunfirtu1r,t:tuIofin nruiBnr:tol Gangadharan et aL. (2006); Nilegaonkar et a|.. Q007)

rmBurorurr,6'uu,f,.r'.ln#uarm:y:rnr0nfirurrvalrianr:ttirguavfion::lltlo{41:u,
Jd

oonqyoyn{ll?n'w\llo{uunfirtuTvr:tu1ofin lrruldtLudccroltuln:toufifi:rnTqn uunfiriu

Tn:t1rTofina, ur:nrirtr]tffLunr:roiryldira uasfiuilririlrtcTlunr:r.rFrrzu6mrirus{ornurunrfititl

"lur8rqrratan::u unfi'rodxttiu NaNor, NH4CI uas (NHq)zSoo 6'ld

rniurorurr,6'uod.fi,uursaul3rrru s ni:rturhn#u roo fiafifirl: tfiluraa't

tu1n:rouofruyitirurirfin 6o NaNo3, NH4C[ rav (NHq)zSoa nrutrir{urvirfi'l 1olo (w/v) lu

uriasr1nnr:?toao{ rfil CaCO3 O.5o/o (w/v) rJiurirn:r:rutiun:o-rirlfitvturvrionr:toirgorn

nr:finur"Lu{o 2.2.2 ql61flrurjrhJfissirr;8'ofieruilafi 121 o{fi11{ntfiaa t{Jutrar 15 urfi tfil

ndrrdoarluorrar:r6'urilBurm: t fiafi6m: tvrrru6'u.ilouudon"ldqcura4fidurarrva].lalnn1:

yoaor'Lu{o 2.2.1. *ayvtnirfinnTur5r:ou 150 :ouriourfi t{Jutrar z+ ri'r1ril ionr:toir},trol

ruuqfiriuloui6 Diluton p[ate count riruruluuriru CFU/mt uavrjrtr]finurriotrJ
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2.4 ntzianr: ro3ryr or rru nfi r3s (d'rr ur,Ja luror n J eya seka ra n et a t ., 2004)

rir6':odrlo1fln1:vnaolurt6oorstLuu 10 rvir "Lu 0.85o/o Normal satine rlau'Lrfrr{r
- {,o, I u r r u 1 X S
fl u alnuuU tUna?0u'l{?Jol umav:sfl un?l}Jt00a1{U5il1ni 0. 1 ilaAa=rl: a{uu01141:ra urrfr o

PLate Count Agar "Ldrrvitrui:a1lllil6uilil:1fiorn16'0lndun'rodrfl#ri'ro1uru1urdo6'rurilnfin

Spread plate rirorurnrsrdorjufiqrura4fi 35+2 a{fi1Lflarfiua rflurrar zq tirTill filsiruru
ts<i^3&-otu
tn tauil ta:6u1Juo'1141: La ul rrio Uuyrn zua

2.5 n r:i'ofi o nr:ilqr o { raut{do vtu ra a TrJ :fi roa ua vta nja

2.5.7 nr:iofion::uraulqriautilLad (Amytase; r6urX lvlBnrqa, qrrd
tudolaqa Lrauailln fiiTnnr, 2541,; Anto et a[., 2006)

3 4d l 14 s a q & & A a
L1\1uLau{Ltunilt:uL1\:[uL0nnLuo1r4'r:Lnu{Lt0uayafl1?vliLt4tJ1yail Lnuql?0u't{

ii z+ rirTrl uavrir:nfluuaiurdrunruu5r:ou 8000 :ouriourfi fioruynfi 4 orotflardua1{

i0 urfi rirairuladldrdoox"Lrflfinruu{u{ufiril:r1uail6'?uTquduilv,loaudnril'lrv{oinnruuit{u

50 fiafiluari rirnrur{iun:pr-pixrvirrYu z.o rjirrm: 0.s fia66m: rm:liruflwnruuiri{u tozo

(w/v) tjilrm: 0.s fiafia^n: aral'L#r{rriu rirhjr-ilfioruynfi 37 ornrrrarfiera r{Jurrar s urfiIU

tfiuar:asaru Dinitrosalicyl.ic acid rJilrn: t fiafirim: zuaulrfruriTfi'u rjrtlurlurlru6orrriJu
- 4 oqyd I t

t?a'l 5 urfr drlrir8u ufirrirnd'u t0 fraf,firr: uravrirhiiqrirnr:oonduualfin:uurrnrdu
U

540 urTutln: rirurruurrJs:rrrurlrnrai6:eirfiuufi'un:ry,lurrr:firua1:asnlunaTnauau
4g

rirur ruur uo n oi fi routmi

2.5.2 nr:infi on::uto.: toulsfhJ:fi roa (Protease; tdurX TuB urrqa Lraunruu,

2541,; Prakasham et at., 2006)
X dd s u < a e I Y

tfl r v td u l Ltu n fi ri uTv'l :hTo G n"[u o ta r : ud u r r{o ura v a n m s fi ruil'] u ail r fi u 6': o d x
fi z+'frllt uavdurfluuraiurdrunruuir:ou 8000 :or.rriourfi fioruranfi 4 orqrrqarduatg

ttJutra r 1 0 urfi rirri:uladt6'rfiooxlrifi nrru uil{ufi ryur yardr u Tris-HCt. o.s hari rir
d,rrntuttlun:n-drtrvirri'u 2.0 tjirrs}: t fiafifin: rfil Casein 1,Oo/o (w/v) rjitrn: t fiaf;f,n:

qY Y v oU . r

r.raulfirrirrTu rirhJrJlfiqrura4fi az orflrrsardua rfluurar s urfi raurrr.Jflfi3ur6'rErar:avaru

Trichloacetic acid fri, o.zzhrari Sodium acetate uas 0.33Ilaii Acetic acid uasrrdr
, & Suyjodxu:l mifill{fiqrura4firi'otr{Jutrar 30 urfi n:ol6'run:vn1ufl:ol whatman No. 5 dr

ar:avarufitd'lrinrirnr:qnn6uuarfirnuurr adu zts urTumn: rjrrirfitriuruJ6uuufiuu
rTu n:rv'hr n:ilurlo{ff 1:avar glvrl:fi urua vrirurrur,tr uonfiim' routmi

2.5.3 nr:iofion::uroulqxilatdd (Lipase; tdurg TuBrrtqa Lraynilu, 2s4t)
,r',r,6'rouunfiGuTn:trTofrn'Luot,t'.lr,6'uord'ruavanmvfiuuillsalr rffrn-radrt

d z+ rtrhl uavrirurfluuaturd:un'rur5r:ou 8000 :ouriourfi fioruranfi 4 owrr{ar6uaIU

t{iutrar 10 urfi rirairulafir6oorflrflfinrrur{:rdufiryurvarriru Tris-HC[ o.t T:rari finir
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n?1xJtflun:n-rirlrvirrYu 8.5 ilftirn: q fia66n.: ffiuar:avara olive oit 2 fiaf,f,n: Hau1fi
Y v cl,l I r J , i Itrlrflu dr1ilttdruum5olttdrfrn?'uri?:ou 200:ousiou, fi rflunar zo utfi raqnrJflfilur

Y -s ao u r 
I

oruar:avaraovfrlnu : uoanoaoai luo"n:rdru 1:1 rj3um: 20 fiafif,n: drurtmryr:mffu
a15aua1uil'lel:S1x NaOH 0.05 uairoa Inut{ Phenotphthalein rflu tndicator rjrrirfld'u.r

rddu,oAAd{a
rusuu rvl uu nu n:1T{il1n:51u f[1u?fu141u5rJ',l6u oteic acid uav uonfrifr roultd

t

t

E

F



Uild 4

atanlflinao{

4{vadddd
01nn1:finulnilailuay1{fl1un1fl tFluuaut?r't'r?\lj0{41:0onqy6yl't{t?r'111\Q1n

L[uFrvt[5u Lv!: Lu Lonn Bacillus licheniformis ttasnr:frnu1d{(n:0114r::rnrnnrfroflnrrytu

.lr.,t,#uotdrfftrTlunr:uoErytoruunrfiGuIil:tlTofin lnanr:finrgrrfiu:rirrfiprror#uarn:yrfi

uvrrsarrionr:to3rgtorrur.rnfiriuTv{:trlofin unvanmvfiuyurvar'Lunr:uoiq.lroruuunfiriu

In :hTo fr nTn u"Ld#u a tn : u : 1 n 1 fl n :u fi r ur,r d r uua v n r r:r rdr duu o rtuT n :uo u fi ,ir'', r a r ri o n r :
U

to3 rut o r ur nrfi rt uTn :tulo m n r.r a n r :yr a a o{ $a n { d'r ri otl d

.dUAd1. nr:6nurqruaufi6mtnranru rniirrasfirnrl^rna{d1:aanqvrdvrr.r6rnrnornrrunfir6s

In:tuToGn

ornnr:fr nurqruarfdv1{nrun'rv! rniluavBrn1fl fl 0{a1:oonquEtrlfrrnrnlu:ilar:
i ^ d d4
filu3qvrBornuunrfitiu Bacillus lichen'tformis loufinrgrnrrrunruurion:uiou Ft?1iln{flu

d, , & q d, a & C d4 dFl0Fl'tFr't1tJt!un:q-fl'r{:?tJvt{vqa0uzuat0{[0u[t:rn0n0n::lnr:dlt{ottlnfft5uynaouFo

B. cereus 0tntianl:vtnraouu'jrfion::rnr:flufo {nnt.gonistic activity) tolar:oonqvrd
vx6rnrnorn ulnfi uBu Bacillus licheniformis allJ'r:fl n{ilusionrrilfoufiqrura4fi 5O-g 6

otnrrtatfiua rfiolri'nr:T uioufiqcura4fid'rnrirrr{iu:vrrvrrar 30 urfi Toufirirriloirdudnr:
4a-u-6nrtudotorilon::ileilti{ (70 Residuat activity) oqludx 49-1.OOo/o (nr:xfi Z mcnry{fi 6-Z)

rasnl:voaoufr:un:fluavri'x (pH) ludrr 3-10 uu'jra',r..nqrdrrqfirnrvltrj6cgrf,u
A u & N - s dr , de t a u
iltn::unr:uuu"ltf,o B. cereuslqufirirujoiufiuoinr:nrrydouorfion::uflurir (zo ResiduaL

activity) oqjlurirt 63-tOOo/o unriurirnrurflun:rr-pirlrvirfi'u 11 dtiltfi'ar:oonqrdv,rl
firnrn4qrf, afi on::rnr:uirtfiudo B. cereusldodtauu:ni (nr:rrfi 3 unsnrnfi 8)s u --'--{--- ." -

- 3oi o J 4 y q to
uo no r nfr tfr odr ar:oo n quBvrrtfi r n rfl il1il n aou 6r u roulsudrur u o rfi o teiuri

Pepsin, Papain, Trypsin, Chymotrypsin, Proteinase K uas Catatase Tnuuoutt:5d'lneimfi
YYtv-Aavt,dd4r,dd6

n?llJLt3]1jutil1n1J l lJaan:lJfloriaaaa: fl!?ra1:oonquourlflrnrnilnrriloir{urlnr:
rrrtrafiotolfitn::lrilril (o/o ResiduaI activity) ogluti:r 67-1.OOo/o unr{urfiodrurypraoufi'u

roult:5 Pepsin, Trypsin ttas Proteinase r routq:io'rndr:aur:nlirlrfrar:ornqrdr'',0
d d4 \ 4 ^ - g, & _ !ilrnruorntuunrfrt5tl Bacillus licheniformrs qa;rf,ufion::lnr:furilrfro B. cereus toiodrl

d, i '

a:rq:ni (mr:r$ + uasn,nfi 9-to)
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n1:1{fi 2 ,{ato{orura4firioqudnr:tfueYrurrrfiGu B. cereus ro{41:oonqvrdvnrfirnlyr{1fl

rrlnfi riu Bacillus licheniformis

Temperature Diameter of inhibition

zone t 5D (mm)
ResiduaI activity

(o/o)

None (contro|.)

50'C, 30 min

60 "C, 30 min

70 "C, 30 min

80 "C, 30 min

90'C, 30 min

92 "C,30 min

94 "C,30 min

96 "C,30 min

98'C, 30 min

100'C, 30 min

121. 'C,20 min

74.5*0.28

14.5t0.07

1.53t0.35

14.2x0.21.

t2.4t0.74

10.9t0.14

9.9:0.49

9.3r0.07

7.2t0.21.

0.0t0.00

0.0t0.00

0.0t0.00

100

100

100

98

86

75

68

64

49

0

0

0

6
4(G
G(A

"dD
-pJD

C
C
C
(G
C

E,
FC-3

=)tG

20

18

16

t4

t2

10

6

6

4

2

0

100

90

80

70 ih- v , r - &5 Il [aur.l1u4uufla'l{n1:uuU.t
60 'a! (fia6run:)

so 'F I fionrrrn,,:u-urYo ts6t

40E
@30 (c

20

10

0

^C|*"'l +o'l +oo ","N *o" nooo ^,ooo "Poo rooo "!oo rto'o*t 

noo"' 
"oro'^ooo' 

oooc' oooo' *oc'""oo' *ot' *oo'"oon'*"n'

qrura4fi (0.:nrmar6ua), r'lar (urfi)

nrud 6 ,{ato{orura4firioqvrdnr:rir.reirurnfiria B. cereusto{41:oanqvrdvrxfirnlfloln

rtunfi tiu Bocillus lichenformis
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n1v{fi 7 n1:voaouFr?1}Jrr{vrueion?r}riouro{alroonqvrdvnGrnrnlunr:rhrYr B. cereus

d:uuyrnfin Agar wetl diffusion test

d
a1:1{rii 3 ruatarrirn?lil r{lun:q-rixrioqu6nr:riu eir uu nfi Gu a. ce reu s ro{41:oonqyo'

vxfi rnrnornuunfi Gu Baci llus liche niformri s

Diameter of inhibition

zone + SD (mm)
Residua( activity

(o/o)

None (contro|.)

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

14.5t0.28

14.4t0.07

14.8t0.35

1.4.5=0.42

1.4.610.1.4

14.9:0.21.

1,4.7t0.92

1.2.3t0.35

9.2t0.28

0.0t0.00

100

99

100

100

100

i00

100

84

63

0



30

20

18

a916q
(G

€14
.tB

-LZaD

E10
C(G^
COrio
;3
E- (i

--3
=4ItG

2

0

100

90

80

70

60

50

40

30

20

t0

0

G

I n rfr'r*luqudnarqnr:riurir
(fiaBuLm:)

I fion::unr:rirtir (x)

",P uP 99 (o9 19 $9 qS S, *'tQ

rirn:rrtrflun:q-eirr

d
n1v{d 8 ruarorrirn?1:rr{Jun:q-oirrrioqrdnr:rir#rurnfiGu a. cereus 1ro{41:oonqv6'u1{

firnruorntrunfi Gu Bacillus licheniformis

n1:1{fi 4 zuatartoultilrioqvrdnr:fliriruunfi Gu B. cereus 1ro{ar:oonqudvnffirfl1y!{1n

rrlnfi uiu Bacillus lichen'tformis

Enzyme Diameter of inhibition

zone + SD (mm)
ResiduaI activity

(o/o)

None (contro[)

Pepsin

Papain

Trypsin

Chymotrypsin

Proteinase K

Catatase

14.5+0.28

0.0t0.00

9.8t1.06

0.0t0.00

10.8t0.35

0.0t0.00

1.3.4x0.21

100

0

67

0

74

0

92
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1B
6

,t t6
(G

rdD

,B t2
CEto-G.EB
E'Fo-E

"q4
2

0

3t

100

90

80

708
))+'Y- e t r u Oou rt'lJ l?1ui.l'tuftuuflal{fl'r:guu{q _^-

E^ t (ilAAUlSl:)

E I fion::lnr:riuri'r ts6l40F
(C

30

20

10

"-"- 
oEt" -"e" 

^"a. ^d...a. .".*t* "ua*'ctls" o.&" 
v

routsf

n1vlii 9 zuatotuoulm5rioqudnr:rir#rurrrfi aiu B. cereus lJ0{a1:0onqmdurd:n1fla1n

rtunfi riu Bacillus licheniformi s
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n1ylfi 1o n'r:yoao!nr1rJFr{yruriaroulcJira{ar:oonqvrdvrrrfirnrfl'tunr:aiury{ g.

6'rutmnfinr Agar welt diffusion test

2. nr:6nuran:o1141rr1nranrfiamnrrru.''rr'''rr#uodrdtfftunr:ro?rura'ruunfirBsIu:-.UU9

luIo6n
2. 1 sfi ouar#ua rfl :fl fi rilurvaudonl:ro?ilsJo.: uunfi rEsTu:luTafi nv

or n nr:finurtfinuord'uarm:mfi rurrsarrionr: rr3ryror rur.rnfi riuTn:1u10fi n

cfl : lduri frrimuavdmTvrn

rjinrru 5o/o (w/v) rflurrar z+ ri":T:s urrnrfiuiuTvr:tulofinfrnr:roiru6'ruaqrlunr:'xfi 5 urav

n1flvr 11

x1nzuan1:vrrraorvrujr Bocillus lichen'tforms allJ'ri6rro3ryIou1#drururqadrrn

dqor'Luorrar:rf;urrdofildfrdrrrtJu#rarrr:y dsfrliurrurvirrir 9.33t0.58 x10e cFU/g

:oraur6o ,',r',r,6'uo,;foflL'ffdm1vrnr{Ju#uarn:vr drfirJBlrrurvirffu 5.93t1.15 x10e cFU/g
I

d - 4d s q s a i o q u a
9r1:1{Vr 5 U:rJ16Urrunil r:U Ll\: LU L0A ny ra :ql LUA!A La:iltuan1{ 6l

dudtmfli :rnrlanrufiflru
nrruavoantu

An1:il'l{a
Gurruuunfi6a

Tvr:luIafin (CFU/g)

ruunfiuiuln:tuTafin

t::JFlu

Nutrient broth

(Positive controt)

ulnau
(Negative controt)

2.33t0.58 x108

4.73t1.15 x10E

2.60+0.27 xt07
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2.2 dtnxvfituillsdiltunl:roBrllra.ruunfi GaIv{:lu1aGnloefl{#ua rfl :yE1n'rQn

2.2.1, nr:6nurqcur4nd,iu'',vautunr:ro3qro.r uunfi rtsTil:luTaGnInat{
#uarn:T:1nrnn,u

o r n n r : fi nurtfi ncJ o rd'u a un :yfi ryr r c ail ei o nr : roi rgt o r rru nfi ri a1n:tuTo fi n
tY t o u 

ilrrIunBocillus lichen'tformis (BL) tu#ratn:m:''rn1flna1nn1:rnun: lduri frrimuav.
rJimru 5yo (w/v) r{Jur:ar z+ rirlilc vruirfrdrrfinrrualriotun,:1tir{Ju#rarn:y1unr:

q

3 dd s
tilrstfrurLLunrfiriuIfl:tuTorlnsiotil Toudrurfinurfirararorqrura4filunr:roicy6o 30, 35, 45,

uav 50 orflrrtarfiua
. .i 3 q & & Aq,

01nr.lafll:vloao{yru?l Bocillus licheniformrs vruilrcuaur luorur:taultfrofr-Lc]
o v dr v d a j q t u 4 ty j j a,-
frcimriJu#!atrr:vfinr:ro3rgfiqrura4firvirfiu 35 o{fl1r{ardua t64rfiqn firfirJi:rrrurvirriu

o-
1,.47t0.25 x10" CFU/g :otnwr6a 30,40,45 uav 50 ornrrtarfiua filfirJ3urrurvirriu

8R7\
9.t3t0.32x10",7.33+1.53 x10", 4.33t0.58 x10' uas 6.70t0.58 x10'CFU/g nrurirrTu
uoiq{uao{tugl'r:'rdyr 6

Fn:1 {fi 6 tjiur ru ur nfi ui uTv{:tuTo 6 nfi roiru ru o ruunfi ei1{ .r
u9gt

qruraQfi (a.:orrqarfiera) Gurruuuafir3sTyr:tuTofin (crulg)

30 9.13t0.32 x1,08

40

45

50

7.33x1,.53 x1,08

4.33t0.58 x107

6.70t0.58 x10s

@

)
I
U
o
X
C(6
rJ
p

F
D!q

{F
cp
3
f
C

={r?

16000

14000

12000

10000

8000

6000

4000

2000

0

qrura4fi (a.:mnaudua)

n1fld 11 nr:roBrgrorurunrfiGtrlfl:tulofin ru qruyflfirirl .l
lUl



34

2.2.2 n r : ii n ur ri r rfl u n a r u n : o -ei r,: fd ril u r v a u'tu n r : ro? ru u a t uru n fi G slv{ : -

luloGnTpr a'H#ua rn:vr:1n1en
d -i dd l

01nn1:finu1{ufiljo{ffuarn:fluasq6uu4rJvrrl4rJ'ruailfl0n1:r0:6u1J0{uunvt:u Lv,l:

tuTofin Bocillus licheniformis (Bt-) 'Lu#raLfl:v:1n1qno1flflt:tnum: vll'jrnrrr*.r,6'uo
rurnrfiGuTu:luToGnluorvl:rdt,,orfl'orold'frdr:rflua'uaLn:flrau[v{.,rru'rodq*r,t4fi as o{fi'r-

d d, !d o 3 4d f r,t s a rr,t rf o 6l
rsarfrua rtjuanr:sfrfinmuruursailunr:rursrfiuru!nfirEulu:trTofinriot! Tnudrurnnur
4td,roa4
dlzuatornrnrrurfiun:q-nrr Lunr:to5rp6o 5.0, 5.5, 6.0, 6.5, 7 .0, 7 .5 uac 8.0

o 1 n,{ a fl 1 :yr pr a ornuj r B a c i l lu s l i c h e n ifo r mo fi tn r r t6'u fl u o r ra r : t6'u o,'t'. d'[df '.t

v d, - 3 d -^- d 4 ^ i' a' ,

{rrrtJu#uaLrr:fluayryrrv16urfiqrura4fi as o{fi1r{ar6ua finr:ro3ryfirirnrrlriJun:n-ri1d

rvirri'r z.o ldArdan drfir.lBrrrurviTrir 2.9Tto.o6 xt08 cru/g :o{a{il160 6.5, 6.0,7.5, 8.0,qJl

5.5 uav s.o drfirjiurrurvirn-u 2.27l;.0.46 x108, t.6otO.44 x108, 9.33x.115 x107,
777ouuo

7.00t2.65 x1,O',4.67t0.58 x10' uas 3.00t1.00 x10' CFU/g et'til6i1d'u nl[aqflunr:tlfi Z

uavnrvrfi 12

a1r1{fi z rJ3rrruurunfi Guh:trIofi nfi ro3r;; ru rirnru r{Jun:n-rirrrirr 1

rC,
n1n?1iltuun:n-q''t.1 il3ur suuunfi LEgIil:tuIo 6 n (CFUls)

5.0

5.5

6.0

6.5

3.00t1.00 x107

4.67t0.58 x1,07

1.60t0.44 x108

2.27+0.46 x1O8

7.5

8.0

9.E3+1.75 x1.07

7.00x.2.65 xtOT
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:)r25
o
5zo
G

d6
@

4s* 15

=DrcoE 10
p
j
=C-e5

-;)

6.0 6.5 7.0

rirnrtruflun:n-rirr

n1ilfr 12 nr:ro3ryro{runfiriuIfl:1u1o6n il n?1ilr{Jun:n-rirrrit 1

2.3 uuriruacnarudil?iuso{tuTn:roufinaursausianr:ro3rum{uuofirBstn:tutafin
oiflvi@

01fl trr5ulJo1141: Ldu{ tfloalndua rfl:vr:'rFt1Qnfi ru}J1setileion1: Las6UTnutdur,teirciot
x s Ja
lulfl:roufifi:''rn1nn uunfiriuTu:trTofinarur:nrirtrjld"Lunr:roiru16'd1u uavfiulJrirurtd"luUU

nr:rifiazuAnfi'rus{orntuunfiriu"lurfilortaliln::]r 60 NaNo3, NH4CL lrau (NH4)2So4 r{anr:

iloa o{vru'j r uru nrfi rB uTn:tuloG nfin?1il41}.J1:alunr: roScUq{qntuo.rrr,6'oo,doo', n
- A i^ t v s .

auatn:m:rn1QnfrrulJlvdilfrrfril[1lciqtorlu1n:Lel.i 1olo (w/v) (NHq)rSOo firfiilirrrurvirrYug

1.31t0.06 x1010 CFU/g :a{a{il16o to/o (w/v) NaNO3 Staa !o/o (w/v) NHqCt dlfirliurru
rvirfi'l 9.00t2.00 xL08 uas 1.33t0.58 x107 CFU/g mr:rrir6'l o'ruanrtuml:.r{fi 8 uacnrv,l

'v1 t3

er 1 :1 {fi I rJir r ru ur rr fi rB u1n :tr:10 fi nfr roi 4rj[u uryei ltuTrr : ro urfi n ri rl 1

uud{ ua sn?r u rriu{usa.:tuTn:rou Gmruuunfi rBerTn:tuTofin (CFU/g)

170 NaNO3

1olo NHaCI

9.00+2.00 x108

1.33t0.58 x107
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1400

1300

1200
M

U-

*(r toooo
I eoo

oE 800
CJ4 7005
E 600
orq 500

TFq 4oo

F 3oo

='5 200

100

0

NH4C|. Na3NO3 (NHd2SO4

uudrrartuTn:tou ( 1% w/v)

n1v{fi 1 3 nr: ro3rgto{ u! nfi riuTr:luTo 6 n'Lu uraeirluTm : routfi n ri1{ "l

2.4 nr:iofi on::ilrJo{ raulrriavh md Id:A tad ua vta rd6t

n1:ia n0 n::ilfl a{ routqfovtu ra a LJ:6 roa uavla u,Ja In ufi nurornn1:tfl 1v tA u{

rurnfiliulu:tuTofintu#uarfl:vr 6o frdm uav 1olo (w/v) (NH4)2so4 :?xJ#{iliuanravfi
dri^-dtd,ttu

n4tJ1uail 6o urdrfioruvnfi 3S o{fl1[{arfiua uasrirnrrurtjun:n-rirrrvirrTu 2.0 uasTerqU
A x e {' oyu 3 oo s ,
fron::urorrault:iri'r 3 c,fin nu'irnr:t{#uarn:ilravanrrsfiindrrriuurnfiuiuTil:iuloGnfi
Aqtr
fi t n::rtor roultil oslu raaa{fi a n 6a t tzo.z U niVm l. :o{ff {il16 onfl n::illro{ routtd1rJ:fi roaUi

uavlarr.Ja drfifion::urorroutqfr{iu z.to ttav t.6T Unit/ml muriro'u riruarxlunrv,fi tq
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IAmyl.ase

Et Protease

E Lipase

n1r{d 14 fion::rtottouttdovtuma hJ:oroaruactarila firnrvr#tx1u#uarn:ilLravafl1?c
d
?rt143J1UAlJ



Uilfi 5

a:d uua sofi rJ :r s ar a n rrfl q a o {
I

d:rJruanr:vnaat
I

t. nr:finrg1Fr?1:rn{flurionrruiouuasrirnrruu{Jun:qei'tl ,rrrYorraturiato{
vrdyrr.:fi rn1ilo1 n Bocillus

licheniformis a1ill:flFllyurionruiaufiqcura4fi SO-gO ornrtqatdua $auafll?snrut{Ju

n:o-rirflurix 3-10

2. a1:oonqydvrrlfi:nrnorn Eocillus lichen'tformrs 4ryrfrufitn::unr:tiutYord,
ilrraoudr u roulc,dTil:fiTola fi n (Proteolytic enzyme) 6o Pepsin, Trypsin uav Proteinase K

3. rrnnr:finurrf,rrror#r.rarn:yrfiuurrvailnura'onld#ramsv 2 tfirr vru'irfrdr:

r{Jua'uarn:vrfifinrrurvurvarrionr:toirytorurnfiuiuTn:tdoFnlunr:6n*luYod

4. ornnr:finuranmvfirvrrsartun.r,*'',r,6'uouunfiGuTu:trloon vru'iroruunfrfi9U

rurrvarlun'',r,*'',r,6'uruunfiGuTvr:tulofrn6ooruranfifi 35 otnrtsatdua raselnn'n!U

yoaounl:LoirgtoruunfirEulfl:luTofin ru drnnrltr{Jun:o-oirrrirr 1 vrujrrirnruttlun:pr-

ri x rvi r fii 7. 0 fi nn rlr ruu r v a u si o n r : roi rgr o r rur.r nr fi G uTfl :1u10 6 n

5. ornnr:finuruya'rruavnnrlrrdr{urortuTm:raufirvrrvarrionr:ro3ryqrotuunfiuiu

In:trTafinnrEr16'anrrsfiruurvarvru'irruydrluTn:rruofiuvridfi u,tlrsarrionr:to3rutor

rtu nfi G u1vr:tdo 6 n 6o 1.o/o (w /v) uoilTil tfi au{a rvi m ((N Hq)zSoq)

6. nr : ril'r v r6'u r LLU r,fi rt uTu :tuTo 6 nTer ut{#u a rn :ufr rvul u ail a fl 1 ? s fi tuu r s a r
tuua'ruavnrrur{rdurorlulm:roufiruil1va:rilu'iruunrfiGuTvr:hToonfifion::ilcroruoulqri

ovhraaaran
uqvvvt

z. d'r rfu o r n r.r a n r : fi n urlurr {o da'.r u'.t : n a : rjt 6"i r a-rl d r a : il ua u ff n m v fi ru r r v a ulu n r :
3 d d s x s a o 3 < o eo v d,

uvrrsuaurttunfiriulm:tuloGn Bacillus lichen'tformrs 6onr:rvrrvrf;urloru'lrifr{rrrtJu
#raun:v unvrsl^il 1. o/o (w/v) (NHr2So4 r{JururarifluTrr:Ltu TnurJiurirnrrur{Jun:n-drrtrifi

rir uvirrir 7.0 ruav rnrv r6'ur uunfi 6uTn:tu1ofr nfi oruranfi 35 orqrrra rfi uais

ofirJ:rsaranl:Taao{
4tytd,r&

nr:flnu1Fr?1lJFr{Turton?rilTou[raunrnrruutiun:n-oirr :ufi'rvnao!r.racJottoulqf
r A {, X d4 J dnontn::rnr:uttflournfru5uilflaourodal:oonqudurrfrrn1ile1fl Bocillus licheniformis

lir'Lriv:rufirqrua:rffiurrnradrvrro{41:oonqvrdvrx6rntry firnr:finu1Fr?1ila1}Jr:alunr:
t

t v r d, r o qq t v
n{ilurl0n?1}J:ouLLavnln?1}J[lJun:fl-9t'1{ Qnulil1Lt tufl''r:u{!onafluilu10{41:tluFttvlo-
As a ia uad, ! , v Y
ilofrufrfrnruauriflutjuar:CIuo:Jo'n4'r: rfrorornorvr:urj::rJualutilnfn6olr.irun:su?un'r:tg

X{n':ruiouuasnr:tfirar:unfidtfianmvtflun:nuavrixlun:sl:unr:uil:;rJ (Lee et at.,

1999) 'Lunr:finul^{od*u'jrar:oanqvrdvrrrfrrnlvr0ln Bocillus licheniformis artrl:n
tv!-ad6)t

nluunonrrl5oufroruunfr so-go ornrrgarfrua uauafl1?sFrrrrttjun:n-rirtlurlx 3-10
lg
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na0aaufiqrualffir{JuaT:hJ:fiurflorornqnliriria6urf,ufion::rnr:riurYrrfiovin6':uU, UU

Tri:filotamnroutsf (Proteol.ytic enzyme) 6o Pepsin, Trypsin uav Proteinase K fi1fi

nruaonndor#unr:finurriouvrirdfinu'irar:rafiouurnrrvoiTofiu (Bacteriocin l.ike

inhibitory substance, BLIS) fizuf,norn Bocillus licheniformrs P40 finr':unrvuriorir pH

"Lutirr 3-11 uravqrura4fi4rfir 100 o{fl'rLflaudua uau(rureunon::rnr:flutirrfiovrtmd":u

routtd Pronase E (Cladera-Olivera et a[., 2OO4) Ltasal:Lrlnrvroilofiu Baciltocin 490

filr.ranorn Bacillus licheniformis 490/5 fin'nurunt6'ornfirfinfi'ruq{u:Ja1}J'ri6tatvrurioqrura4fi

"Ludx 4-100 ornrrraudua uavrirnrruu{Jun:rr-rirs"Lutirrn{rr Qirarurf,ufion::rnr:flutYr
X J a v \ t- o {'

rllorrJoil:ma?urouL{,ri Pronase E uas Proteinase K (Martirani et a[., 2oo2) 6nvr'lorn

nr:finurror Kayatvizhi and Gunasekaran (2008) rujrar:tafiouuunuvroSlofiufirlfirrorn

Bacil,lus licheniformls MKU3 finnunrvurioqrura4fiqr (100 owrttaufiaa OO urfi) uasrir

rnur{Jun:n-oirflutirc 3-t0 drqnlirtrfrrarnqu6'1unr:rirrTr16'rrra.u (indicator strain)

Iouroutq:i Proteinase K, Trypsin uav Pronase E

or n nr:finurrfirrr or#u a rn:vfi rur r var rionr: rei[Ur o { rur nrfi ri uTn:tuTo fi n

Bocillus licheniformis 'Lu#uarm:y:1Fr10ne1nfl1:tnuni triurri frcir: (nice bran) uav
t,

drrlnn (Corn) r.J3rrru 5olo (w/v) r{Jurrar z+ rj'rh.: alnr{an1:vrrraoruu'jr Bocillus

licheniforms a1il1:flroBrylnutri,flrururqadilrnfiqntuorr',t16'oorfi'rdldfrrimrttu#uarn:vr

drfirjinrrurvirrTr 9.33t0.58 xtoe cFU/q :o{a{il160 orur:u#uor,8'.dtdrir:lnor{Ju
- i < ,o 9 l r qyo v d, v
#uarm:u firfirJ3:rrrurvirrYu s.gat1.15 x10" CFU/q louy'r!'jrnr:[{fr{mutJuduarn:ua1ill:n
6t9o 66f & A o y t y fi I v v'lriqirururslad'lurJ3:rrcuqrriurfiorornfrrirrrJ:vnoudranrflularor:rrrJir1ila{ 6oan6orr1rr

Naidu and Devi (200s) dldfrdmrflua'larsr:mlunr:zufimroukridanrtadlil:firoa (Alkal.ine

protease) Tourdo Bacillus sp. uasolnnr:finurtor Sandhia and Jijesh (2009):rulru'ir

n'lt16'ood. Bacillus subtitis MTCC1790 Iqul{fr{rau{iu#uarrr:v ar:rr:aarfirruouts:i

Trl:frroatriurnfiqn

o r n n r : fi n ur t fi o t o r #u a rm :v fi rur r v ar ri o n r : roi ryt o r ur nr fi rt uTn :tuTo 6 n

Bocillus lichen'rformis tu#uatm:vr:lFn0na1nnl:tnun: 16'uri fr{rr (Rice bran) uavg

{r:Iuo (Corn) rjiurru 570 (w/v) r{Jurrar z+ d1'rTlr nu'irfr{rrfinruaru-fi"Lunr:tdr{lu

#latn:yt"[un'',r,*",r,6,urruunfiriu1n:tulofinriotrj Tourir:.,'.rfinu'.rfit0,,n?rod06uynfilunr:
tqJ

to3cgdo 30,35,45, urav 50 otfirtqatfiua flu'ir Bocillus licheniformo fit*.r,6'urtuorur:
rfrurrfrof,[{fr{mttlud'larm:vfinr:roirgfiqruranfirvirrYu 35 orfirrsarfiaa 16'qrfiqnr firfi
il3:rrrurvirrYr 1,.47r:0.25 xtd CruZg :orawr6o 30,40,45 uns 50 o{fl11{ar6ua Qirfi

rjilrrurvirrYu 9.13t0.32x!08,7.33+!.53 x108, 4.33+0.58 x107 uav 6.70+0.58 x10s

CFU/g nrurird'u aonnrdar rTr nr:fi nurto{ Korsten and Cook (1,g9 6) fi :r ulru'jrq rura4fi d
tXv

tvlrvarrionr:rauru6o Bocillus subtilis 6a 30-37 olnrttaudua utau Joo and Chang

(2005) nrirtjrqrura4fifiurarrvarsionr:ru6rrroutmiTrJ:6roalourdo Bocillus sp. 131,2 6a zz

L[av 37 ocfiru{ar6ua rrnrlnd Genckal and Tari (2006) :rurru'jroruranfifituurva:rrio
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n1:[03rUL[aun1:,{errLoutqria'anrtafirJ:mtoa (Al.ka|.ine protease)Tnutdo Bacillus sp. 6o

30 uav 37 ororrs,arfiua

o r n n r : fi n urrfl q I o r #! a [n :il rua u o rura n fi fi rur r v ar ri o n r : [oB 6u t o { L[u nfi ri u1U

In:tuloFn Bacillus licheniformis lu#raurr:v:1nrQn01nn1:Lnun: lll'jrnr:tnlrt6'uo
uunfiGu1n:trlofrnluorra',r,a,uo,drfft{frdrrr{Jud'rarrr:ilrnutvrrvrd'arfiocuvnfi 35 o{fl'r-JU

d d, id o X d4l q i a rt4 r s o <
rcJarfiua rtluanrrvfrfinruryrrvat'Lunr:rnrsrfiururunrfiuiulu:tdofinsiohj Tprudrilrflnrsr

firr.rarorniTrrrut{iun:n-rirrlunr:uoiru6o 5.0. 5.5, 6.0, 6.5, 7.0,7.5 rau 8.0 llu'ir
Baciltus ticheniformis firnrvr#urtrr',r',r,duortt'odt'ffil{rru{Ju#latrr:ilLLauLn1t16uqfi

oruranfi 35 o{fl1rflarfiua finr:rr3rufiriTn:ur{Jun:n-rixtvirrTu z.o t6'ardao dsfiriSlrru-..q.. . -u.. - @ t , t

rvirril 2.97t0.06 x108 CFU/g :oraurr6o 6.5,6.0,7.5, 8.0, 5.5 uav 5.0 fi{fiil3lrrutvirflu
RR777

2.27x0.46 x10", 1.60+0.44 x10", 9.33t1.1.5 x10', 7.00+2.65 xt}' ,4.67+0.58 x10' Uav
7',

3.00t1.00 x10' CFU/g nr:reirO'u firornnr::ru{1u1lo.r Sen and Babu (2005) :rurtu'jrrir
nrrnu{Jun:q-rirnfiry}lrvarrionr:zuf,mrrartaeiurunfiriuTn:trToGnTe,urda Bocillus

coagulans RK-02 6orirnrtrr{iun:pr-pirrrvirrTu 6.65 traua1fl:1u{luto{ Muis (2006) fi
rrd,,jradn19

:rurru'irFi'rnrurtjun:n-01{r1r14rJ1uailrton1:zu6nrrauqadTprutfio Bacillus subtilrs 6onir
d,tru

n:urtjun:n-rirrrvirrYu o.o uon01nfio1n:1u{1uflo{ Sudharsan et a|.. (2007) :rumu'ir
ornnr:finrc''rr,rnro{ar:orvr:rravd'nuruuvr'r{nlunrvr"Lunr:zu6rrroult:iovtutaaTnu Bacillus

, i, d, t t u d a \ 6 i
s p. lr u'j r fi ri r n r rlt ufl u n : pr -ri r r rvi r nir 7. 0 fi n r : zu f, m uo ultd :r r n fr q nr

ornnr:rniurr.r'',r,6'urrdoqrna'uarrt:il:rn1CInfiruurvarrionr:to3ryTnul{uu6ir
Uu < ia 4d *ulofrnaurr:nrirtrjlffLunr:r{3fltdiru 

utasfiurtlJO{[ULrl:rAUil]J:lnlQn UUFlyr[:UL1\:tUL0nnA1tJ',r56lU1L!L' _
o OP a 6 dd O a d

iluiLrltunr:zu d n ru d nn=ruvro r n urr nfr r5u-Lurtrq n aun::lJ 6o Na NO3, N H4C[ ttav (N H4)2SO4

,{an1:mna0rvru'irurr:nrfiGa1vr:hIofinfirr:uarur:n'Lunr:ro3ruarantr.'',rlr,duo16'.0'.ln

f,'uaun:u:rnrnnfiuvrrvarfitfiuurarilrrofluln:uou Lolo (w/v) (NH,),So, drfir.J3lrrurvirfi'u
!

1.31t0.06 x1010 CFU/g :otawr6o to/o (w/v) NaNo3 *av !o/o (w/v) NHaCt drfirlilrru
uvirriu 9.00t2.00 x108 uuav 1.33t0.58 x107 CFU/g nrurird'r Ioufi luabrouk et al.. (1999)

, qv? - J 4 u s d d, r ! s i
:rulru'irnr:I{rirarifln1nfl?Luao{g,ra}JnuL[o]JTilrflutrlioarvnlrrrflurrrarirluln:10ufiluil'rvailu

nr:arantoultf danrtafirl:mroalnu Bocillus lichenformis NfCC21,415 tuav Tari et at.

(2006) :lu{ru'i1n1nfr'rua6orr{JuuvrifluTn:raufirfiillsaurionr:zu6nroulmidanrtariir.l:6uoa

lou Eoci{lus sp. 121 luqrruvfi de Souza et aL. (2006) :rur1u'jruurirtuln:toufilyrrvar
rionr:r,rfrmtoutt:iu:runqnrfitua (Transglutaminase) .Lau Bacitlus circulans BL32 6o

rtJillnu (Peptone) TnudvirAnu (Tryptone) r{lururarirtuTn:roufirvrrsarrianl:r{errxrxa
6 Y u - . rq

tflaa aaflndorri'u Nilegaonkar et a[. (2007) nrim'jrrurarirtuTn:rtufitvrrvarrionr:rufin

roulqld1r.J:fiuoa1rrurdo Bacillus cereus MCM 8-326 6onrnti'rtvfrol NaNOa lLfiu NH4C|.

truvfi:rurru?o.i Rao et a[. QooT) nrim'irruar{rtu1m:taufitil}.r1uailrionr:r.rfinarjoflqu

Bocitlus omytotiquefociens 81.28 6orrouLrrfiuueyatv,lm*avuJrJInu uonalnd:'lu{luflo{



41.

Zhao et at. (2008) :1u{1ud1n1:1d yeast extract uasujrjTnur{Juuradtluln:roulunr:

ar f, n arJ o fl or u B a c i I I u s I i c h e n ifo r mrs trilJiu r ru arJ o 54 r q n

n r : irr fi o n : :u t o r roultf o vk ra a hJ : 6 uo a ua sta urj a ln u fi n rgr o r n n. r,*. r ra''u,

rrunfirBulfl:tulo6nlu#uarn:v 6o frrim *au 1.o/o (w/v) (NH4)2so4 trrrY*rJiuanmsfi

rl4rrluarr 6o urdrdoruvnfi as ornrrraudua urasdrnrrur{Jun:n-pirrrvirrYu z.o uasipr

fi o n : :rr o r ro ulqrirfi i oA, vrui r n r :td#r a rfl :il un s a n r r v dr n d r : rfu ur n fi rE uTfl :luTo 6 n fi

fion::rtououtqfovkraaqrdqo 6a ttzo.z Univmt :ararur6ofion::lrilo{Loutqfiil:aroa
\ , iao \ td, . o - UgA

uavLa[Ua {{ilnon::}Jtorroutqfrflu 2.1,0 uav 1.67 Unit/ml. 9l1ila1a! u{uluo{aln
#raurr:mfildlunr:finuTnr:ro3rgtotuuerfiriaTn:tuTomnrJ:vnou6'rufrrirrr{Jueirutvr!
(75o/o) dltufrdmrJ:vnoufr:unrflrlatn:m 45-650/o (Hasheminya and Dehghannya,2OlS)

Tnufi:rurrunr:"[dfr{rrr{Jua'uarm:vr'[unr:zuanroutqri6'anrlafirJ:firoaT qu Bacillus (Naidu

and Devi, 2005) tutruvfioln:lu{luflor Tanyil.dizi et a|.. (2005) :ruru"jrttflrfirr:ru
tutrvautunr:ru6ntoult{dav{rostulaa (q- amytase) lau Bacitlus sp. ttas:'ru{1utod

Anto et at. (2006) :rumu'irnr:l{frdr':arf,tunr:zufimroutqridav'lrovtrraalourdo

Bociltus ceret)s MTCC 1305 tftJiu, rutoutqila{aa uoflolnd uitrrnaga et al.. (2007)

:rununr:tdruSqdrrlunr:fi nurnr:arf, m routrilo'av'lrovturaa



alar{en (Output)

t. na.:ru6fi uvfllum:ar:i m nr:yYrlu:vdusr6 uasururmfi (:vqda {uds da i*a.:
d d, , d e.
to?1:611: u ratJ ratil uauuul)

1) qlirufin fiuinri, rhift qm:Inm:, vr:fiua qnra?{ uavr':urd'10fir{urfd'u. Q55g).

nr:finuT qruaurlfirorarruonqrdr',rfirnrvflu;rlar:fiwiqvrdmnrurnfiri u Bocillus

li c h e n ifo rmrs. nr:il:vqr?tr nr::vd'r{r fi " iv u r fl ra mii{'u " ufod a. uvrivur a'a

vrulu'r o-ruipn'lvrur iuii lo-lt ilqufl1n:J u.A.2559

2) Butkhot, N., Soodsawaeng, P., Vuthiphandchai, V. and Nimrat, S. (2016). Effect of

antibacterial compounds on the growth of total heterotrophic bacteria in

dried squid samptes. The 5th Burapha University lnternationaI conference

2016. Dusit Thani Hotet, Pattaya, Chonburi, 28-29 )uly 2016.

2. nr:oo8vrBr.Yn:

3. ararrur0.rr^najsei (finr:drrauatrJarf,n/rruzriotfirfio:ruld r,tSofinT :rirtrjrj:vqndld
Tosnrno:fi o uSounnarfrtrll

lq

4. ara.:rurfi\:d181:6uu (rfiurJ:clumisia#tnu qilru frorfiu)

o.rfi nrirufi ntu:vo'urJirurur uon arrr?tr?yarnraglidr urrr#ou6o urrarr#r#r
s i d, oo alv- < ,a

qm:Tnn: firriiufifinfrldiu4utorTn:rnr:tlSrgryrronnrryhulfiuun frrira-rfinuroqluflonliu
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rirufin q#rurrd. Q534). oahqnamrtril. nq{rvrvrr:10. raa. u3ufir u#rai.

n:il?vurflrarrinr:umvd. (zsso), tnuvfquntwnNgadtiwuehviuatutsitltLdfr"hiotuts

nfl q lt nw't s n tui n a t ot a n i n t t uw vt i . iufiiluiloila 5 vr cl ni nr uu zs so, rd, fi lt6'-iul

0rn http://www.dmsc. moph. go.th/webroot/BQSF/File/varity /cheme/

confict22.htm
a d dr S d a a u dn::funl: Lauvo{, quJo tu1?I{L:xu, :Jfufla tafinful?uljqa, 4?aa ul{:nu uau?:l{Frtu1
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99

OUAdAUdAAS
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