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Abstract

ln this study, nove[ antimicrobiat agents from bacteria[ probiotics for control[ing
bacteriat standard of dried and processed seafood products in Chon Buri province were
studied. There were two steps of experiment. ln the first step, survival abitity of the
freeze dried probiotic bacteria and changing water activity in 3 types of dried squid

products under 4 and 30 oC 
storage for 28 days were evatuated. Resutts reported that

Bacitlus probiotics were abte to survive in three dried squid products for 106 CFU/g and

tos cru/g stored at 4 and 30 t 2 oC for 28 days, respectively. Furthermore, the storage

condition at 4 oC of dried squid products was not effect to changing water activity in
samples. ln the next step, comparison of the efficiency of bioactive compounds from
Bocillus probiotic bacteria in forms of concentrated supernatant and semi-purified one;

and tactic acid as wetl as nisin for inhibitory of total. heterotrophic bacteria were studied

at 4 and 30 oC for 28 days of experiment. Results represented that bioactive
compounds from Bocillus probiotic bacteria in form of concentrated supernatant
showed the capability for inhibitory of total heterotrophic bacteria better that the other
treatments significantty (P<0.05).

Keywords : seafood product; Bioactive compounds; probiotics; Bacillus
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rvirri'u 136.87 :ruriotJ:vtlln:LLaunu (rirrin:vrroiyror, 2548) 
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maoottitt:vuvtrarvaruilfiairuur tuii m.rr. 2552 nuitfiri'rJeufir-huriruT:norur:r{Juriu
urnn'ir 1.5 [au:1uriofl (rio4aafrfirJ:vql'rfl u.q.2552 ,.,nnrrrrrtaror:ruqr riorry,r_6u
T:norvr:rflufiu) orn:rurrunr:finurdoryarorahanizuur:vrudo:rarflr:virT:nr e.1r:n
:vuroivur n:lnrlq:rT:onu'ir ruunfi6artJuaruaqiir6'rgdlirlri'ufioT:norur:rflufruro{nulyu
Iorutavlrvoeirl0l vibrio porohaernolyticus, ialmonello, staphylococcus uaviulnrfi6u

A4dv
tfrndu1 frnufrt Lil,Jn Clostridium butulinum, Clostridium perfringens (drfin:vutq
ivtut, 2545;2548) ornfl6urr',d,tir,fludrirtfifinr:rirrauorrrm:grufirjorriun.:urnr:r1ulf ous,
Lotunr:oonnqulruuavdrta3ruuurnrrun^prlunr:uBInnrorra.r:fi1:rnornar:n-urf;u finru
ilaoorfi'u uavfi rYumounr:zu6 morvr:fi nnarourfiu (Brut and coote, r gg g) ri'.:1fu,*r.,oreo
-i . 06rnnulsJlLt[unr:nrlq:Jil1ot:I'tullo{o'r14r:Q]nnr:rJurtioulo.rnfruvrid6o nr:u-lrYlnr:
rt3cyraio nr:l4rar unfruvrieifiuu rflouluorur:6'r u nr:r.Jiuanrrvhjlri'ryur valrio nr:lo3ry
totl6uvrid t6'ruri nr:l'ilar:unfira6oar:oirunafivrlunr:eiudtnr:roiryroro6uvrid luflo1u-u
ar: tnfia-l tn:r v1iua r nuar utfro a ndrl rlfflunr:nrr nru6o lir a: un duvriddtu ritouiu

u t \vzuaanfuao'llrl: Lnttn n:noufrdn (Acetic acid) n:nrluTton (Benzoic acid) n:nrr6nfrn
(Lactic acid) n:pr1n:frI0frn (Propionic acid) n:prroitn (Sorbic acid) tulvr:ri (Nitrtte)
rrasd'alild (sulfites) rtJu6'u (Beuchat and Golden, t9B9; Davidson, 1997; sofos et at.,
te9B)

fl o n riu (lsT n nt ein : v v fi n fi r n r r l tJ a o n fiu r a v glo { n r : 0 1 14.r : fi tri r d o l u a r : r er fi
< I q9 

-., u ^ d t 
^ -iouo'ia{zuaLuu:uvzuzuarlzuamnruvtorur:rirr 1ri'utrau[orvrnfrnfi]dar:filfr'orno::lrrfiuioar:

fitilfinn1rrr{Jufrr*lunr:rfiuinurzu6srfiruq{orilr: d'.rrfuvrr{ uf;ofle1n0:rrJ?,.rfrd.rr{lui6ydri,r'
aTn:oltflunr:nrlntuialiraruurrrfi riurioT:nuav uunrfiGufirlurf ouluzufir,ricuqi'orur:tri
odrtfirJ:vfrvrBnrnda ar:oonqvrdrxflrnrvrrflotilriornqauyrid Tnuuav{rvodrr0ruurrfiuiu
ornnr:l:vqnri"hiar:oon qvrdvrrtfrrnrvr d'r ndrrarrr:nil:vu n plldTn u nr:rfiu uunfiriu
(Addition of live bacteria; Ananou et al., 2007) unfi'todrtrrju Matamoros et at. (2OO9a)
:tu-':tudtnt:il:vqnoi"ldutr-rerfiriurrr'ur 6,a Laaobacillus piscium aruniu{ EU224L a1:J.t:6]
titreirnr:rosrytottuunrfitiurioT:n t6'iuri Listerio monocytogenes LLau stophylococcus oureus
[asdq:vE]vrrarnr:rfirYnrgrzu6mn-ruo{q'.rurdiEuu::0ILUUaryrurnrn (Chir.lled vacuum_
packaged shrimp) uonornfiunr:r-J:vunpilduunfiriuzuailu-rrflui6nr:dfirJ:vfrvrBn.rvr'tunr:rfir

inurzudmJiruq,torur:uriuro'urfiu udu nr:ldrrlnfiuBuzuauto t Loctobocillus plontorum,
Loctobacillus cosei, pediococcus pentosoceus ataa staphytococcus xylosus a1il..]:n
n'llrne'Jn1:ta3rytrotrrlnfirisfidrlriorvr:urirrf,u:r:rfiriruofiriufizufimaririo4fruvy{i.rrflu

rJryrar;it6'cytlo.:26flri'ru"liorur:vvta ld'ruri rurnfiriunq'rl'.raordarrrfiu (Histaminogenic
bacteria) utavar:tllo6finrofiudu I (Biogenic amines) kirrri Tyramine, cadaverine,
Putrescine uav Tryptamine (Emborg and Datgaard,2006; yongiin et at., 2007) uaynl:
il:vqnoi'lda.:,onqldurrfirnrnornurLnfiriulu;r.ttorar:uBqud rrju nr:1d1u0uuav
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rvl6Tofiuatrr:naoilsurutolrrurrfirBur'oru, (Totat. viabte count) luriaraorriudu (Fresh
fish fil.l.ets) uaumlqilnr:to3ryto.l Listeria monocytogenes 1uzu6mfiruo{'qndurJar (yin et al.,
2007) :uri"lnr:1{ar:oonqvrdvndrnrmfiw3qvrd niu Mesenterocin y d^Aro..1n Lactobocilus
sokei d:rut:naol3lrrutaluunfiGuneil Enterococci, Coagutase-negative cocci rrasdar{

u q rd
:r:ivN Lurzuanoa'nucuvvrtil:varyfr'uriarorzufrmriruqfl#n:on (Zdolec et at., 2008)

stqud.J
Luuollrlri n1:ilrar:oonqvBvxf, rnrnor n ulnfi Guurrrf, o t6'uri 1u8u lrtdo dr.r

rrvriuaruluoru1rnrrrr',ur:1ul:vuvrrrrix 1 rrnn.jr 50 il:vrmnrfi'rTan rflocornar:ndr
Asaa,!aae

uuettvt0: Loiutiluar:fr1=tJ:vfrvSnrvrlunr:eiuu-rnr:rrBrytar ru!nfi GurioT:rrrrav rrunrfiriufi
oqY q qe ..Fr. j 

^ dd o jav|111401141: LlJltauualutiln Lnour{s;rtvltvttav utJuar:frzu6norn tt!ny r:u ttaF]anyno?1uFt?.tsJ
r-Jaoorri'u (General.ty Recognized as safe; GRAS) (arT:rrj fiBrr'uafiurla , 2547; Delves-
Broughton et a[., 1996; ogunbanwo et a1.., 2003) rrriotjrrt:fintrrjoqr'rri'nl:vnr:yfllto.r
--___. d 4 a 3o q 6a1:00nqYovl'l{{?n1iluuoI 6o 'Lufrufr:rnrdrrailruriourjrrar (rJ:vlrcu 1,990 lryrio
fiTanYil) airzua1ri6'u1u1unr:zuFrro1fi'riul::rirdrqurflr d'rlsufirxruiq-uro.ir:r6rfin:u
-l---- q. .{ < d -ri':n"u [unr:frnurfilar:oonquourrrtrnrnrilntraildzufrmor n ulnfi riufi LLuntfrornl:y rynlvrs
6taur:nr'i'ruurtrJ{nr:zufrnlurfr.rvrrairriuavfi:rnrfinnrfioyoruyutufruuavar:rnfia'r rn:ryr,{
tf, odudidlufl tnriu Tould'rdrnr:finrgrdrurifl u.6. 25s3 nrulfrTer:qnr:ir-u 16or,, n.r:

al
l{elurzu6mJi'6uqiorur:uvtaluo-tr,tiortauil#rj:rrrornEJrsirru.tar f;a-rrn:rvd ,,asuuntr'riu
rioT:n" dt6'ilnr:ariufiuu{1n rirrin.:runruvn::rnr:io-arrvirtrG ri:vsirflrul:yrJ.r[rJ y{,fl.

25 5 3 -25 5 5 rra vt6'6u vl u o l rinr r r r flu n r : 6'o sir ru n ua v fi'eu u r irr n fi li uTm :tuT o fi n fi fi
r.J:vfrvBnrvltunr:riueYl s. oureusfirusnleiornorur:yvuau#r drr{iuurnfirEufifinaru6irdru
'[unr:rioT:nv1.1o114ti].t1nfiaqtfrervfi* r.udorr.rfitaorunr:ainr:rjurfloutorrrrr,firiJ
rioT:nuasttunrfirBudr,irtriorur:uirrf;uuarnrfrprtuoly.r:ryLaufirrravut]:;rJ Touvr,jr
zu6mriruqiorur:narirdrlurfloud'ruuunfiriuaqa stophylococcus, Bocillus Ltaa pontoea
lrnn'jrfouav 50 tutrruvfr Acinetobocter calcooceticus, A. hemolyticus,Acinetobacter
spp., Bordeteuo holomesii, Burkholderia cepocio complex, Ktuyvero cryocrescens,
Neisseria weoveri, Rohnello oquotitis, Shigetto dysenterioe, Serrotio ficorio, S. odorifera,
s. plymuthico *av s. rubidaeo r{iuuunrfiuiufiyrutd"tuzufimnlru.}i'orur:yymuxrfro

s ^- 3ln:t nr:i6'ufrerruv{io-u16'm:vrarinflrnr:vlizuurar:uo Lrrua.l:rFrfi#trnr:rsr,ifirjr,r1d
tunr:nrun:ruiodrarurrunfiuiurioT:ofirJurflouluzu6mfirus{orur:uvralufloqfu 

rnoorj.r
un:vq-!rrm:r'ruo114'r:ruavzuFnri'cusriorilr:fizuamqrno-ruiotaui6'runr:finrgrfirar:yn 

umu
ar: tnfia-r tn:r v r,{rfio;il si'rrarir uri'ttu rrav ritrJ:v ry rr uuvtdrt#urrir ur a-u!:vr rd*{lu
lrarivrurflutunrnmviuoo naur:ndru tvdavrrr6'ruirrnr:1#uritlrtutriodrrfii:vfivr6nrvr
:ruri'.r rfiolirl#nr:6nrgrlu uiot d'tneirrtririr rfrunr:o drr rio ltro 

^*r,gao-udr6ioo 
n urr

nT:finrvrfitr-J:vfrvBnrntoluunfirBuTvr:hlofrnfikiornTn:rnr:i6'uriourarirdriouunfiriu

riol:ntflndufilurttouluzufimnirusiorvr:uvraufiruavurJ::rjurlurfrrarn s. aureus ttau
roaaufl-n un rvrror ur nfi ii u n {r n-r neirrlun r:l:v q n oil{tuzu 6 mfiruq,io ryr:vrv la ufi'r ua v
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urJ:;tJ lprur.J:vrfiufi.rr-l:vfrvBnrillunr:aqnr:r.JurfoutoruunfiriurioT:nuayuunfiriufi
lirlrfrorvr:rilrrfiu raa'lornfiunruv{,jo-uritt6'rrruzuu:vrfiurnr:id'ulunr:vlizuurnr:rufrnar:
----. d d 

^..^.^s.a-f- ; t - y u -ia dj00nqflDvl1{u?fl1vIo'1fl tLunfrt5aln:lul,ofrnn'r uriaqfrfi:rnran rfiorjrninrurlunr:rjrtr1zuFnlu
:so-lorratun::ilriohJ rfiorornlufloldunr:zu6muunruyoiToQurrnuurrfirEuuanfrn (lufru)
df,u ildr ilrltTlu zu6 rrn-rusi'o rur: uil:;tJ#ufi:r nr riourirr4rd'u rfio{ilr qr no.r., r reoo rd,
rir 15o;udlfftun:uu?1rn1: zu Fmfi:rnrqr 6't#u urio rfl;;., r;;;rr?ulun r:zufr ntu:v6'r
amarun:::tsir r{Ju6'ol6nururuurirtorar:orur:fifi:rrrrnnlrlqilunr:26m ruriri'liftirn.:6'or
o < < I -lo a. , 

n

ririlliltl5:rr6uflo{a"l:0114r:rirt 1fidru{Jurionr:ro3ryuavnr:zu6mar:oonqvrdvrrtfirnrvrrot
urunfi rBaTn:1u10 6 n'irfin:u fr,':ura6otil uua v orril:v n orluorur:rTu6'ortrifiar:fircfi r{Ju
d'um:rurio,druorn.rrirlrtfluzufrmn-ruq,1orur:urJ:;r-l :r:rvYtov6'orfir-lirrrurrnno
4 ua < - u utr-qruailriorxfi 6'orrar16'{ruuasatrr:oo-ornr:rorrf,uutorjrrfiuvr"rfrnduldlorujru (rirrfi,
qnirurtd,2534) rrurilto{41:01fi'nfirurrvaluavfi6'nunrvrtunr:rjrlrtrilun:vu:unr:zuasrx-
ar:oonquBurtfrrnrvlornrrlnfiriu1vr:hIofrn 6o torrraa'ofuiornqnarunt:illtauro.r6aa'01{

)-.!1u1{n15LnuFl:fita-{qnltr-lfrruar:orvr:rirr 1fina^uvritiar:rr:nrjrlrfujlunr:lricguavnr:
^Jzu6mar:oonqu6vrrlfirnrnt6'rfJuorir{6 unn-?odrrutiu nrnr.lrnra (Molasses) (|2qori

tpltllfivna ttavnruv, 2550; Khodair et a[., zoog) thudrirrlvlor (Corn-steep l.iquor)
(Amarty and Leung, 2000) nrn#rrufiol (Soybean meat) (El. Enshasy et aL., 2008) urav
141'lutJ (Whey) (Rech and Ayub, 2OO7) rtlurlu qiusunr:iq-u1un:tlduonornovrflunr:

un:vd'u r rlii'ruo11i'ri rrav zu6 nri'ru",4'orur:y v rafie.J6fl qr n6'ruiorauid'r unr:6nrgrfirar:
vlFltLvual s !nfia't rn: r vdrr#r ritrjllun r: ufillarir ua vanfl cgrar n r: rir 6'n1o.l rradopior n
ogralufl::l.ruuavro.rruf;oldurrnr:rnrgrr:6n6',ru firqv?i{2alfi'l:vrmntyafinru:iunryrr
orur: *avfifr'nunril'lunr:trdrriurrsriruqs]a1un::torur:nnururrJ:v rynt6'odr.rrd' 116r.r4 u A 

q

utasritEu olutfiowrornnr:rJ:vunpi"l{rvrnTuTa6fia:iff;1{Tqunulyuuavrunryauriol:viyn

trer

z. ior qd:vat rito.rTn :l nr :i6'u
2.! tfio6nrcrur:vustlarlunr:tfirfnrgrzu6mflru.?i'orur:yyrarrfirfirfilar:oonqvrd

urrfi:nrvrorn rrrnfiGsTvr:hTofrnfiurufi4n uav u'rnrynur:vnyur.rrr..,rrf,tuil:, rvrnua,
rirrr.J:vryrt

oj-do
2.2 tnovlouurar:oonquBvrrtf,rnrvrrfrrrtr,tilornulnrfiriuTn:tuToonfifitl:vf,vrBnrvr

lunr:rr':unl tta vlirar u uunfi uiuriol:n uav urnfi riufir,irlri'orrar:urir ufiuluzu6erJyrue{orur:
vvtau#lttavzuam#ruq{'orur:uvtauil:;r-J rfiovroruvruar:rnfid'rrnr:rvduavfiruurtfi'26mfi'cu,a{

o r u r : y v ratu r-r u:-rr r a qi 6'u u rlrr r d'u,ir r l fr rj6 n r : o u fl r : s 6,u rf r m r aj t r,i
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3. uou rssttor1n:{nr:io'u

nr:6nur1utJfi z ovt{Junr:vlizuurar:oonqrdurrfirfl.rl\olnLLUFIfiGuTm:luTofrnrfio
riTrrl:vqnoi"lrilufirfrmi'ruq4'o1141:ilurar#ruavzu6nfi'cuq4'orilr:ilvlagrJ:;rJ rfiou-!ey{LLunfiriu
fi rlu rfl o ulu zu 6 m nlrusio r u r :

4. rJ:slerrddtfi;u

arilr:flflieru',a',:0,nqrBvrlflrnrnrfiorturiornuunfi Gumorryuar:rnfi#rrn:rvlflLu
nr:nrunltJBlrruttavtfrntotofiuvitinfionrruqula:E'ruyr1{uunrfiuiu :alyYrannauufiut
tolnr:tfioT:nrirl. 1 vt'tfrnornar:tnfi#rrn:rvr.i lirlrlqrunrvrfiintonJ:vrrn:tvrulufr'olfiu
uavil:vtmntrfi6durfiulri'lurm:truTanuavlirl#rieiroonrirril:vrvrnfintr:rfiuloravuouyu

tuzufrnfirus4'orur:vv ra u#ruav uutJ:glfirr{Juf;ufrrai.roonlilu-trirnJ:vrvrnriottJ



uytfr 2

ro n a r :fi n^ u r rio.: riu n r rfi n t*r

.ii il 6,
uo n a r :vr ufr ur {o q n-r n r :fi n r*r e'r ttuntd'Fl-{fl

- dd r <1. tt!FlytL:uno L:Ftyt1{0.1141i

^ d< i"o-2. ur!nfl 15rrfr lir"lriorrar:rilr rfi u

3. In:lulofrn
4. arioonqydyl{fi?nrvl

t. uunfi rEsriol:nurrarur:
n?1il|aoqa-uto{o1141: l{luflod'urir drydri'o.rr{rfi.rfituotrfr{zua n uravfi'uilnn

fitorur:vvtariJuzu6nriruq{vfitvl"finrtLdrdryriourr:uofroroltJ:vrilfltyu tuuriavflr1:vryo
tvutramravdtoonf,udrl:vrnrdsr'ru?url'rfl ruriodrtt:fimrilzufrrlficu"li'ryrirdeilntfinr:
rJu rfl o,r or uuerfi ri u ri oT:er,fr n rj r c 1 dudr zua n :vvru ri o 4rnrm r ot rl'u3Tn n ;;d;;#..,,

uvqtlf,r:vil nr: til ril:nor n nr:lSTnerorur:vv ra urunfi riu rioT:nfrfinvrurju rflouluzufrrtfirus{
o1y'r:rura unfr'rodxrdu

o 
^!:r,rlut 

ce:eus 6'oroqilu:tri Bacittaceae r{JururnfiGurn:rJ!?n ;rJviaum:r eirulrarij
tn6ouvt'Lri airtar.Jofnruturtaei (Endospore) rirrrunaxrrnei rraaiqnrirarul6'6'ru.rufou
:vd'uqruu4finratoofl:qi 6o 72 orrtrrtarfiua urrihiarlr:nriraruat1ofl6'drn-nmrarJoiroirg
ouluarvr: n-nvlutqadttavaloitor B. cereus 1u6u ri.r r.lunvoo.: luorur:an orur:6r
rravfrcpfitl B. cereus aur:nzuagtar:tfrrgoonrroeirtrioa z tfia uayuriavrfrorslirl#rfro
ornr:totT:nrirlri'u ar:tarcovairtoonrrlu:vra'jxnr:rriryuraveitnrtoqjnrulurraei rfiorrari
[nnar:frrcfilnnila'auoonil1 01n1:totl:nrorrar:r{Juvl-rcrfiorornrtfl, a. cereusl'z rruu 6o
1) ornr:fr'otix (Diarrheal. form) tfirrnrnar:frrgfiriluTrJ:fiufitrivruerruiou (Thermolabile)

ry'r-Jaufiornr:ootr:virt rJ':0fr'o.r odutai urikiorrduu tilfitd fr'r-iruoyururortrinru'[u
zq ej'rkr loruornr:qvnfrruri'rT:norrar:r{Jurarsfirfrnorn C. perfringens 2) ornr:orr6uu
(Emetic form) tfrprornar:firsfirfluTr.t:fiuQirfiyunruioul6' 

{rhorrfiu.nr:na'ut# or16uu
r-ilrrfr'ar fr'o{ufiu lnuornr:qvnfrruri'ul:nrorrar:r{Juvl^rcfirnnarn s. oureus (qrvn: on:frrrfr,
2s4s)

clostridium 
!"!,!ng"\s 6'oroqiluxr{ Bacil.l.aceae rfluurnfiriurfl:rlu?fl ;rJviou

air':ailoi;rJlddrJaru{r.rlpr{rtufirtorrraai hirr,f;oud ro3cpiufidtrjfiornrn lraeir.Jnfrovan
drarut6lnutdnruiountrurritriarur:nriraruailoirru,,frdt,i' urrraeirjnfruavaloflri'rih{rl
oq!;
Ludu dr 0lil'l: tnr5ottvrt rluavoo.r rirlailr4uduav&ni tirTaT.tnuovdrrJfrqa r{ju6'u
C. perfringens fi'ril1:nairrar:frrg16's tflo 60 A, B, c, D tuay r urriar:r,l^rgrfin n finrttuo iooy^ -tretfrlir"[fitfroI:nvrl t6uorrar:tflurirguavafirff'rr or nr:rorT:nrv rflprdrua-rornriTnn
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orrar:fifirdolurfoutuil3:l1rull1fl rrunfiGutflordyrurionrrlrflun:orrotn:vrurvorur:drfi
fiim:oorn'irur{r{rirl#rfin roEryuavaixaloivrioll ri'urirar:rfruoofl:r.ur1n rirl#ry'riTnn
rfinornr:ro{:norur:r{Jur,l^rs (qlrumr izuuf;u{, zs+s) ornr:rorT:n6o fr'o{ufier jrrfr,oo

4ddd

uu0t0rnilunalun:vtntvo'114't:t'tn ndut# orriuu fitd o''m:rnr:mruoir tirfinr:nruovndu
i6 n v r : n Fl u iJ : 1 tta u a u r-i r u 6'r aI: n d uvr' fi i r r n r u ej o u uo o r n r : ri r r l o u 14 1 u ro.r n r u1u
z+ t?rTnr (qr*n: om:frt'r6, 2545) c. perfringens l-nvruluarur:u#rfi'r t'tu ,,Jortri.r"t,
orur:uutiu6ttvl:rvarJoflilaur:nvuoqjl{i'vrdq6uy4frn;r zu6mnirus4l:v:rrfivrrrdod rdu nvit
rjar 16, rjar ir rjar rqir urav rir u#.i (fivur irar6u,r:rti, 2538)

stophylococcus oureus ufl uurnfi Gu un:rr:'rn ;rlnal triairrar1oi [irndoud
a r D ia u

roiryid'tufifiornrnuastrjfiornrn vrr-rtriri'rtlmrrdr.urirt l rorir.rnruiluu.irav#,,{ rdu
44-Y

oryn fio frrrarit :alfr'tornrnuavr.iuasoor nr:rjurfrrurordrfituo.rl4l:llle1nnr:to ou
attuorvr:raioornfrrufi tfio 5. oureus rlurfoua.:luorur:uavfioruunfrfiryrrvarrionr:
roirgovairtar:fiu (Enterotoxin) nru'[urradrudrrJeiouoonuonrradai4r-,r..t, rfloro.r
ar:frufiairtfi s tflo 6o A, B, c, D !!au r dtfinrruarrifrlunr:yunruiou (Heat stabte

3" '.qu tu u _--_s- ,f r o e as du Itoxrn) a 1 :fl utuptu Ltlllr Lv :U a-l rlat o t o r ur :fr n r : uJ 6 u u ur-i a rlor 1 {uiTn n dltri ar l r : n
vr:rut6"irfiar:frrgifroduluo't141: rfioiurJ:vvrruorrar:fifiar:frryuirlil:uil.rru t-o drT,.r
ovdrl#fiornr:ndutd ort6uu tjrorfr'otodrt:uu:t fr'orrf;u rytourrn l:orfi:rgv ciournduurav

O+\vv ,, o3!l{n:{ilLrlnru ornr:d'ruovfiflunru'Lu a-zq {rTrr (qrsn: on:frmfr, 25+s)
solmone llo sp. 6'oroqliuttd Enterobacteriaceae r{Juulnfi riuun:ral ;rjviou

tri a ir t ail o i un 6 o ufi 16' roi cyLi'dfi o r n r n ua vlrifi a r n r n tri y u n r u fo u a r u r :a rir a r ut6tu
:vuvtrard'u#u mlli'vr-rtil1u:vuumrrrfiuorur:rora-m'5ra''ur a'm{r-lr #n.ifln rrir nl ,rurnto
matrir'l 1 41il1:nttunrdot6'orn6u riruuard.:TaTn:nrirr 1 duurfloud'ruoool:u ornl:ro.lsd,^iL:norur:ttjutlutflolorn solmonell,o sp. ri'r-l:uovfiornr:ndul# o16ou rJrnfr'or ilrorfi:uv
uurt#uuavooor:virt eiourn6o fildrhunar.: Ioruarilr:odrttuflo.]n1:rorl:nrfirfirrorn
sotmonello sp. i6' : rtlu6o t)I:nt{rouruoBn (Enteric fever) triruri I:otfltry{ouriuav
flr:rtvrv{orrei' r6ofir{Juarrvnriorl:ntvv,louri 6o s. typhi uarrdofir{Ju..,;;r.,;;.,
tvrv'louri da 

"s. 
paratyphi A, s. porotyphiB uav 5. paratyphic T:nld'[vry{rrui'uur*.,r.,-

lvrilourirfrerduravrrvtunurvirriu Tnuteiiudrfi,lurttoud.,titrr.,r.,ruurri.r-r-,,;;;r;;.,,
nrulu tz-2+ cj'rT}.Jt ti'r-hutvfiarnr:1{qr rJrprfi:uv 6orrfioumrilfr'r ilopro-nrau rfiooryr:
v4il<
vro{0n urrLn ororornr:ooor:virr :vusrorT:nil:vrrru z-a dlat"fr z)Tafimrtiufirs
(septicemia) rdorrir{n:vuatf,onTorun:{ a'}r.r'r:orrro*u,drlun:vuaTafrg,Tqej6ifiornr:
ootr:virt {r-hUfi1'ilqr n-lttavfirr1m drvrinaer ido.:fir orofiornr:rjoo!?il rdori:raror
o-ntau 3) n:vtvlrvorur:utavrirt#o-ntau (Gastroenteritis) drulrar!udodaTnorlirlri'rfrlT:nlu
:vurvrtrduo'r141: rdo(r-r:uYul:vrruoryr:fifiitior1u,flrr,ri..1h nrulu a-z+ sir1il.l
rrl'rjruovfiornr:ilr0fr'or ndut# or16uu ooor:vdrr fitdrf;nrjou orovrunr:ilr,frroru
Sot'monello sp. lurfiod'm'i' rdu tri u4 r.larirard'n'5fi116on 1uzu6mfiruq{il:srtrj:vrnyd'n{



6

<,4td
ilttidonitdufi 'rvlfouuBTnn (Precooked frozen crustaceans) lu:vu.irrn:yrtunr:zufr sr

trl51uo1141:r-J:vrnvrdova-trriariuerucru1riart:r tirnurutri:vl-q:vitrtoour..,rorr..,r,ii,
alnnu{'ruovr-lurflourrirttjluorur: rfiodrorvr:triri"riu6.rur^fr,iuue ,dolr.lrrrrrru
-&J"lqlool'l6uuplltlutilodrolul:il1avar 

u udarjrtrJYurJ:vvrrufi'ufiffovdrlri'{'r3Tnnld'yur;fo rdrlr_teir u
(rYvrur *ariunrrrd, 2538)

vibrio porahoemolyticus 6'ooqjtuxr{ Vibrionaceae r{Juur-rnrfirioun:rar
:ilr'iaum:tuioviauTd.: una'oufi16'triairrar]oi aur:nroBrglfiludfiornrnunv6ifiornrrr
uoirgl6'fi1uorur:fifinrur{uriuto.rrna'ooqj szo mrtri'fr'r}Jlurl.rvrvuaraiorirniou aur:n
lirarul6'fiqruu4fi 60 orrrrrrarfiua uru 15 urfi ornr:riotT:.rnr,flrn.rmtfa;r,+,
t0-24 tYrlil.r TnErosfiolnr:ilrorfr'o.rodrr:uu:rnrulu 2-48 r-rT:x fild nrf;ut# orrauuuav
qaor:virt firrfr u1urr:lovrirl#rir uoo nrrfi rn u6oq (fimur uariunrxd, 2s38) arlJl:6r run
rfiot6'orno1rar:mvtarirt 1lu:vr,r'jrrqqiou fl'ri:ulrarorI:qrfrodur{Ju.Y.,.r..,r6orfr,orn

ry'r-huitril:vvl1uo1111:vtuta6r orvr:vvradrJ:rtriqnuiofirdorJurflounruud'rnr:il:.:orur:
qnu#r 16'uri riar rJ rflufr'u (qr*n: om:firrfi, z5qs)

v-
uonornfuu-cvlt-itruio-u14arutfrerfilirnr:finurnr:r.Jurflouro.:rurnfiriarioT:n 

td'uri
Hatha and Lakshmanaperumalsamy (1997) :rurrunt:m:?evt1J sotmoneuo \u

rvdd
Uarttavd'mrfrnjaon siruru 370 uav 226 6'rodrr nrlrirpi'l Torufi'an-rodrrornnarolurfior
Coimbatore vrtnout6'toltJ:vturtdutn'udrriri16ounqninruu fl n.n. t990 firrdoufrrurnp
il a.q. tggz a:?tilIu salmonellotur]aruav#n{finla'onsiru:n t4.25o/o *ay !7.39o/o
murird'l arilr:nqir[un serotype Id 6a solmonello weltevreden, s. typhi, s. parotyphi B,

s. mgulani uas s. typhimurium dc,rrLi't'.:iuilarrrava-m,in'iilf;on dru 5. senftenberg
n ut6"[u fr'm {n' u-J a' o n rvi r :iu

Hosseini et a|'. (2004) i1u{1ufl1:rl ilquu Vibrio ,pp. 1uq,.:fi6,ut6,ornrruflr
Persian Gutf orivxnoul6'rorr]:vrr6afii11l fisirururi':0dl,r,.,rr, 720 m-rodx rt:?e*u
vibrio spp.lu6'rodrr t6 6'roeirr arrr:odruunrfrertei 6o v. atginolyticus, v.
parohoemolyticus, v. domselo *au v. fluvio{rs uriornnr:rrurodrrrrkinr y. cholerae

Aycicek et al. (2005) :rarunr:01:?ovlll S. oureus tuoryr:vrfotuiTnnrrnfiu
truorur:lunotvrivlunfitfiol Ankara r.J:vrurtm:fi sirurud'rod.or'oru, stz ,,-rodr,r trirrri
n-l aa,orrin aa-oiatfieJ frtdr tratruoirnoi Meatbat[s, Turkish lahmacun, Turkish pide rL.v
Turkish doner rl:'l1v'{u 5. aureus vr'lri'zuanr:vrnaarTnudnnraar{lurrn lu6'roeir.r +ad' d,a & 6 , u
m?ou'r{ antu! 9.4olo iltj5lrsut8ooii'[ud:x 2.2 - 4.3 l.og CFU/g tfrorororyr:vrfollBTnn
16'rrri a#orrTn aa-oriarfiu uav Meatbalr, I s. oureusrirrdrir;;r.,*,,nnr.,rarcir ra:rruoirnoi
Turkish lahmacun, Turkish pide uav Turkish doner ornrioladrraorrl#uiu.jr s. oureus
ororlurfouluorrar:16'ornnr:hifioa-1zu-afiuorur: 

u''-
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Cotakoglu et at. (2006):rurrunr:a:?Q?\1J Aeromonas spp. ttay vibrio spp.IuvA!uoutLau{'ifrfroornmarn[au#o{nY?totl:rur:rturfior Dardanelles rJ:vryntrt:fi siruau
rt*':odrtrnlvue) 127 sl-roLir.i rtr-irrfluraou 97 sr-rodrt uavfir 30 6'roeirt u,:?qv,{u
Aeromonos spp. rau vibrio spp. "tuo'roejrl 84 oi'rodx arilr:nsirrunrfiotd' do vibrio
olginolyticus lirulu 26.70/o, V. vulnificus siruru 9.7o/o, V. porahoemolyticus siruru
0.Bolo ft6y A. hydrophilo druru 29.1,o/o

Normanno et al.. (2006) :rutrunr:r]:?ayrtj v. parohoemotyticus, v. vulnficus,
Solmonelto spp., E. coli uavuunfiGun{rfln-aTnfiyloil (Fecat cotiform) luuouulalri
urdtnoit:rfiuu (Mytitus golloprovincio&s) siru:u 600 ri'rodrr Qirst'ruilrufirarnturfio.:

dpugr.ra u:uLvrFl0er1a Fr:?Ql\u v. porahoemolsrticus [av y. vulnificus lufr":osirrsiruru
47 *av 17 sl-rodrq strilrirrr-u 6rir{Ju 7.83o/o *av 2.83o/o nr:rrirpi'u vrlt E. co{i tun-lodr.l
siruru zt fr'rad,t 6nr{Ju 3.57o uunfiriun{:rfi16'aTn6vioiiltum'rodrre'1uxu 28 rr-rodrr
fiorrflu 4.660/o aaav satmonelro tu6'rod1{1i1u?! t fi'rodrr 6orr{iu 0.!60/o

Parihar et al.. (2OOB) :rarrunr:nt.tav!! Listerio spp. luorur:ryrafisiryrjru.lu
maroludor Goa rJ:vrvrr6ui6u siru.run-.rotjrorYorm tt5 m-:odx rt:.railu Listerio spp.
lufr'aodrt zB 6'rodrr arilr:asiruunrfrertd'd0 L. monocytogenes vrulu t0 n'rodx !!ay
L. innocuo nulu 18 6'rodrl lau L. monocytogenes orortiudum:ruriory'uiTnntoi frr111rflou
tuorur :y v ra 6u rurrvr io rLriln n

z. uu nfi rE svr'lirhio tar : urir 16l g

m r I r-J n fi u6r n r : ril r lf, u tl o t o r u r : o v lirl#a-n rg ru v y r r frr u r n fi u a s y 1 { n..r rJ r} r yr

rrJfiuurUa{tti aitarariorfiotfilqrud'nuruulJo.io'r141: uiu a-nuilvidoalua1a ndu :a,r6 fiuav
'i,dJFl6un1yl1{0114'l: t{n1:turudutotorvr:f,artuoua-nifrnornulnfiGu (Y{afi Tao:ivrti, ZSSO)

Tfluorilr:ilv ta ttavela mficuviorur:vv ra r{Juorur:fiuo nolfloyy,runr:rJurf ouror rruerfi uiu
riol:nvrtorur:udreirvluuunfirEufilirl#orrar:rrirrf;u firtrid'errfluuunrfiriurioT:n

d4 , 3o".rrunfirBun{ilfilirlriorrar:rrjrrfiu rfrnn6u:atrfiuaya-nuruyrtl:yarvr#lrYafihjfi.:rj:varri
aitruatrXtriarlr:atfil:-nurzu6mfiruq{orur:1ir31nnlu:vrrvrrarurutri ruunrfiiiun{,d
unfr'radrtrdu Acinetobocter, Alcoligenes, Bocillus, Micrococcus, Moroxello lLay
P se udo monos uo fl 01 ndflrnu'jr orur:l:v rnvr rfi oa'mifi rfi rlT[u6'r5uvr"q 6uur,rfr , r ror.
ttatfiua ovmluunfitiuna'ltoln':rrr6uo'nuarurfrorfiufluarrranrirlrirdrrrj.uf,u- l,i'uri
Achromobocter, Aeromonos, Arcoligenes, chromobo)terium, Esche1chio,
Flovobocterium LLav Pseudomonos t{iu6'u Qir6'ertri'irr{JuruunrfirBsfitouuaymuoruunfrsir
4v d, r d d ! , I U'Lr{rtJuodxfi 

draur:nro3cyldluorur:firfiu:hurliluqrura4fr:vo-uq'u6uuurrirt#,frrn..,,
rdor rf, ur o'ro rur :fr n nrur uu nfi ri udlirlri'or yr : ujr,f, rfi e.l a,p 6 n n{:lafi .: 6. uu uq,; u

-id.'uanFn frtiiJuaruuqfilirlriorur:uarnualurfrorilrrf;u t6'riri uil zufrnri'cus4'u, rdo ryn

2alfi riuuyr.r,^dro fi u uo a n o aoriurur r..,r.., rrrfn r r* uu 
^fi 

,; o nf ud;.'l#,",}; #,
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Ltav:at1frfifrrr*zuntrjtotzuanricu",4'orur: rt*du-n**rnr:rilruf,uto{zuf;srri'rueio..*4.r:au
unnrirtfi'uoonlu;fluoqln-ltfiprqrorurnfiriuuanrfin anrvrnrr:rr{Jun:noixro.ro..ry..r: aaonau
qrua:fiifirotfirfrnrYrus{rLavnr:r::ofiuvio (arT:orj fiirr-uafiuqa , 2547) u.n..,nrrru*.,orfiGu

| 4 do u !
nqlouvteirri'ryfraur:nl4rt#orrar:rf;ut6'rtiu uunfirEunq'rzu6miaTn:roud'aty,3{ uunrfilBud
eirfrcylunq'uddt-nmuilurfloutuorrar:uavzu6rlri'cud'orur: 6o shewonetto putrefociens
uio Pseudomonas putrefociens fittfluuunfiriuun:rar.l ;ilviourravr{luiurnfiriunejr
Non-fermentative baciU.i 6o neiud6'otnr:oonfiroulunr:ro3cy {rr,urf," and Janda, 1998)
o qjiul'rr{ Shewaneltaceae tfl u uu nfi ti uv ty v uafi a u r :n zu a' nla1n : ro udaiv{ rild' ( tort
et a[., 2005)

.:ruio-uuar uafutd'lir nr:finur nr:lu,f ,rrr.,ur-,,fi rEurioT:nruav rrunfi Gudurlr;
o r ur : uilr rfi utuzu a nri'cusi'ota.r :vr v ua 6'rd

rJiur ilatirrr:u$ Ltaynilu (2s32) 6nurqrunrvlyrroafirimuruavrnfiqlolq,.rufirfi
rl'rurirafi'rtrJ nl'jrq'trr#lfidrurunduvrid!urf ouriou{rrar finfruuorlu,Oruornliu.,*
:tninnuoanrutufiuair q'tufilairuluqjfinrruduriouriroqrfir 3oo/o - 50%o finfruuolhrfiu
dtlirtri'nirn?utflun:oroirtat firitj:vrrru 8.0 - 8.4 firirrjirrrufrfidrr{iurionr:rir:rfrvrrror
nauvrBeilutir, :1, - 

o.ze mvfidiurrurnaoatfit 9olo - l?v" iuayornnr:irn:rydnrunrnyr.:
oailaivur vru'irsirueuuunfiriuri'tvuot s. oureus rrasrdo:rfirirrvirri'u s.00x105, 1.00x102
ttas 5.00x10 cFU/g mrilrird'l urihivlu E. coti *av Salmone{{o sp.luo'rodxrl'liuit

, 
Euuvt-u aul:aIEr Q545) trifinrsrqrunrvrvrrrnafiriuuruo.rzufrmnYcu,f!arufinu:ru

r-Jqt:afidrrarjrulunaroruuo.ruu o-rvr-oraui siruru q0 fr':odrr turdoumarnr - o,urrn*
vt'fr.2544 Tqurfiun-rodrlotn 4 iru iruav t0 ri'rodx dr:rirn:rvr,isiru?uulnfiriu,4rrale,!tilo:r F coli uavrtlrrfiuiurioT:n 6o s. aureus, salmonelra sp. *av Clostridium
perfringens mu'ir2fr nniruq4'ilarufinvrruilqr:atiltrirr n:oruzuHmniruoiq naryn::r rarfi
uan'g72-2533 tflotornfirdo:rrfrurilfiufl uauv,{lJ E. coli rfiurirraupr t oi'rodrt rrritrinu
ruuerfi Gu riaT:nri'.: : rfr er

tr-
. - 

qfTfr , fi I fmrj lra v n rus (2553n) fi nrgr n r :1u,fl ,ru.., uu ofi ri u n e{lvru 16l ua v
uunvtt5unriltoutmol:ulnfiriufi6tuzuf;n:i'rus{vfinuri'rfisirfiilruluo-tu{prtaui qiru.tu zt

',-rodrr 
vrunr:r]urfouuoruunfiriunq':rvru1611n6'rodrrfirjrilrfrnrcr (6r*{Ju 100o/o) Tner

o'1fi1:rvlaLLri'tdfir-tiilrcurrlnfi6un{rru,6uu',nfiaor6o ur'nnvnou filiurrurrrnfiriarvirnju
l.9Tto.t6xroe CFU/g uasvrrnr:rir,flruurouunfiriun{rrouryoT:uunfiriufid druru
3 m-rodrt (frnltJu 12.5o/o) Iotuorfir:vvraufi'rdfir]Brrruuulnfiriunq'rrourvroT:uunrfi6ufi6
rrnfiaofio raffnhi firJ3:rrruuunfiriurvirryu l.7oxo.2txroo crulg ,l'rr:.,u.,0..,urn;;;r.
rrunrfiriunq'lvru16il'luzu6mi'ruqiufinu#r vrruunfirBun{r stophytococcus rrnfiqo,
:otaur 6o Mi crococcu s *av Boci ll u s mrueir niu eiru rrr nfi riu n{r rou rvroT:uunfi riufi d'd
qi'r[un16'60 Proteus, Enterobocter LLnv Klebsier.to d'orfu.r:fi.nr:frnmrrm:raao![au



tt

rlrvufinfi{a?'uJlaonn-uto.io'lv1:ttiuruuv Iourav{rvnr:rlurfouto.ltu.lnfiriuluorur:fi
afor

15 Lnn'Luirria vrn uav zu6rui'ru"lifi fi nr :dl oo n

?. ^qfcufrn 
dlYmri lraunruv (2553"t)) finrgrnr:tJu,fort,rouru.firian{:rravruvroT:Tvr:t]

u''traun1uoTar:vvtaurilfisiruilruluq-rraiorraqi siruru 29 m-:odrq nu.irorur:uvraufi'rfi
rJinrruuunfitiundutavtvtol:Tvr:ldrraroaqflurirt 6.00t2.00x102 fir +.+ott .22xros CFU/g
1o u il ! il r n fi q r,lu 6': o d r r r fi n n r r r u,,** *u r * 

",:o 
u fi q nlu oi'r o,j..r o r rr r r fi n q 11].1,e *,1,

dr:rrsir[untfrqto.ltuttRtfiiiu vrurur.lnrfirioneil stophylococcus r.,rnfiqo:orarrrn*o
Bacillus $av Micrococcus uonQ'rndflo*uuuufiGurioT:n Ldtra corynebacterium spp.,
Enterobocter cloocoe, Kl.ebsielto pneumoniae, K. ozoenoe, Listerio spp. ggau proteus

-y4dqmirobilis ptltluitnr:ilnr:uflr:vi.ruavm:rofrnmunr:r-Jurtjouto.ruunfiriu 
rdotri'zuamri'ru.,i'

o'r141:vruLarri'rfirrrsiruilrrtu6'rra{oraqifiqcunrnvrrrn6uvridu.r,ejo,f,,

Ayu [o et al.. ( 1 994) dr nr:6nu1q 6un1y{vr1{qafl riilurrorilar uay n.:rulaonn-u
lJo'101141:vlvrnfio-uteiornuBircutrailttati-qtrunr rrryrBur uravs;ruilrulurfiorv,laoGuTu-
1il6a rl:vrvnl:rfra alnflttrl:?xqrrn'.lrutl', Acoupa blanc (Cyno scion leiorchusl r,ts{fioqj
lqrJnotrJaraquavul::tj riltrrt (Pene ous paulensis) uou (Anomolocordia brosil.iensis)
uou Btue mussel (Myilus edul.is) rravrJfir (Coltinectes sapidus) ornnaro6irulu t1s
sr-:odrt ornnr:finrgtnryir lum-:oeirt 175 6'rodrr a:?a?r! s. aureus siruru 35 m-rodrr
6rrr{Ju 20olo ttdvalnm-rodr.:udoraou6orrflu 60%o Lrffvvrr; tt s. aureus siruru toe aruvl"'uti
dlfiQ'ru?u I arunnri fizufimtoutvtol:vron0u 16'uri rourvroT:vronaura riruru + aruvliuti
toutuoT:von8uo'siruru t arurffu{ uavrouryoT:uonfruuofi qiruru 4 aruvlnd rrn
nr:finrgrri-lnairruantlrfruiu'irnr:finr:6'ornr:rortolailu:vra.irrnr:d"ud'm{#r uaryd'lnr:oiu
eu, {rl titri'rfi o a, n r :il u rf o u ur n fi G u r o r Ua r uua y o r ur :u y ra

Jeyasekaran et aL, (2004) finrcrnr:rffrinrgrlaruiu (Lethrinus miniotus) Inutd
rlrrfitrni"l z0ozo iuri'urirr{c 50olo vru'irrfluanrerfifilunr:,firinrt,i'Ar z4 ri'rk.r TeruiriYaYoa^'-
nottfi=ldruttltfrl IoruilSurrurtrnfirBsf'tulooqjiutix 104-107 CFU/g '[uuruvfiurnfiriad
touqrura{frs{rfiil3:.Jr6u to2-roo CFU/g rJSrrruiulnrfiriuuanfrno{irrjro !o'-!02 CFU/g
rurnfiGufiruarrfrrrlaTq:roud'atv{eim:ronufirrar o drTlr Toufiffiil; ro, cruzg u".q,;,

's a, 4 Y,
n{ilTn6v'loi:rfr'tuln uavuunfiriudlflrioonSrou'[unr:ro3ry uavEF:c{d'atv1vilrjuao.r uu:Trj:rfi
aoqn#orn-u

g.In:tuIofin

lvr :tlTo fr n r{J u 
n F u ri dfi fi i n fi fi r.l : vT u.u riri o i r r n r a r o r il u rgri ua v a-m.i 

n fr u ui rjn q' 11f
lirt#rfroauqatotofiuuidlu:vtumrtrfruornr: Tounr:u,lrr]iurruofiuyi,ifihlrrturutri
lrnfiuuavanrJilrrunfruvrirjdr{Ju1vrrv 

nFuvridlvr:tuTofrn tri'uri rffon6uriflun{uuuerfiuiu
unnfin To,uranrrtdo Loctobocillus ocidophilus *av BiJdobocteriumsp. finr:riroauvriti
naufrlrzuamolu'l5ua"luflfror td'ruri zufrmfiruq4uuul-n zu-nqor rrarrdor,rfin unvfinr:2frmlu:rj
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to{ttnilgattasLilSnoonilrqiruilrumrilfr'o{s}arn rrnr',ndfinr:rjrurlffluorur:a-m{riqnr:
ioB cy r fr uTm *a v fl o r niu n r : rfi nI: 

^ 
( q rsu r a rB u r :r u q a, 25 48)

is q s a
frllvl:1u10frn utla'ir For Life 6o16uvrieidfiflimdrYorrf;onornaru?t'urifi'fioqufrrtu

eirl#totilurgrjfiru{.:rr:td Tnuov'trirairrdrtrjornnruuonirrnru'[urjilrrufi,fio.,*r rfiotr]{
:vuuvrtthuo'114'l: rravrdrtrJrqsryo{lucitl# lirrarirfiuafiourtJualrEnuoqoauyid"tudrt#

I Ora attavnolvtilnilon::lto.to6umiti d'uovtfluzuan'riodrcnruilarul:ynr: Torucirulraai:ynov
d, a do

utJuoduvtSu'[undl Lactobacil.l.i ra6o gifidobacteria luflonriufiraa-norunr:6nr*r1utr**ti
4 u d , I I I a < r oea d ru:0aa?vna0{v{1J?1 Lu: Lu[ofrniluvtrvrrio [fiufrozuafrrioirtnruuarutJ:ynr: (r,l'i Lr4]rvi?,nv,

2551.)

nr:toicptotlm:hTofrnovarrr:neireYtnr:roicgra.:rdoT:nrt6'rfu rtlutrjmru
n:vu?ufl1:0::tLtrfrto.loFuvr5dfifisiruruurnn'irovaur:oueilfrrorrar:1d'6n.ir 

dnvY.:u-.:

!Yr-ranrnurodoltfilulrvaln-unr:loirytoro6uvritivi"firrnn.irrfu riririrdoT:nr6iaur:a
oqi:0016' ttavn?1]Jarilr:nlunr:zu6srn:otuaofrnrorur-rnfirEusi.,*.ndtrrrrjrrnr:lo3ruavlir

1*':vd'rnrr:rr{iun:nrirrluanrmurorfror:or l rfuoruo rt]uarruqrafiorirl..,1fi,,fr6, 
1

:rarvl-ttfloriol:ntriaur:ort3cglei r.nrrnd*u'irTu:trloBnurrrfrnarur:neiueY.:nr:6ornrv
(Adhesion) tolrdorioT:nn-lzuu-lttadnrutuurqr6uolyr:rro{ur4*tiuav#nfl6' uayuxtfior
u-taur:ntirun:vrlunr:afrt4fi6'ruvrrurflor tmmunogr.obutin A drovrjrurir6'nriioT:.16'
Im:tuloo^n1dt6'6"[unr:nelqll:nufio':fi'uyrrrGuotar: qiraflorrYul:qooor:vix firrfrororn
nr:fifi rdoT:erilu uflouhJfluorrar: rfio rrirqi:vrr nr:douorur:ov rfro nr:uilr m-.ro dr11r n
lirhlr fi or an r r v fr or r.J n frluv t rdu o r u.,, r{tu,rql#rfr o o r n r : o o o r : v dr 116' ni riu n r : dfi
[unfiriulvl:tuToonoqjluvxt6uorur:'[urJirrcurfiurno oy?irl#anrrvtriuaurvarnlunr:
rtr-itn-rtoltdoT:n rttuiraqlrfirdol:nrhiar:rr:nriol#rfrerornr:rorI:nrfu r '1ui r,-.,rAj ulru
afrn,2547)

Tvwtuloonai:u'tuqjrilurrlnfirEufiunufilurirl#luqjlua:iur{Juvrr:n 6.:firrnrruunrurfror
n'ruantlumrr:rrfi t

mr:rtfi r n fr uvri eiviidr{lulm :lulo fi n (qvr-u uir r6'uu, zs4s)

Loctobocillus species B ifi d o bo cterium species
Jou'l

L. ocidophiIus B. bifldum Bocillus cereus
L. cosei (rhamnosus) - LGG B.longum Escherichio coli
L. reuteri B. breve So cch o ro myce s ce revi sio e
L. bulgoricus B. infontis Socch a ro myce s bou lo rd i i
L. plontorum B. loctis Enterococcus foecalis
L. johnsonii B. odotescentis !tr9 ptococc us the rmop h i lu s
L. loctis
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uvrulyrrro{Iu:tuToGn

In:hlofinornqrdluiru",u:tJruuulunr:qi:u laBilail{q?rn1fl LrauflorriuyBo:-nrg.rl:6
' !^ 3' r ?! I

rirt 1 fruilorf,u n{il Lactobacil.Li ovafrrdrdouru6"r-nlranTrlfirna druaorr1ilr*#1r.,u
rrSnTnaluorur:6tt{Juar tvato{ooo1:virrtri ,rno',nda.',r.r1:flair{a1:raarurfiorfitirudr
---q-.+. Fr ro<
14u1vl t1Juul!fl {ruv ttu n:prduvt5 u n:nhil-uda:v uuolh rfl u 1o1o: rou urJoio o ntrri ua v

Ar a ' 9__u_ aq j, { q !t[ljFltvl0: Lotu lJ?Un10Plttl-JFlfr u5ufrtjuttJou [uoryr: rireiouurltf,orornTvl:lulofrnovrir u
^--.-V-,--.^ -d.e-. f - r ror & , r- v duuu{41:v'lualntL!n?]t5u LnsLilIlnn'urirufrfrtgr{rrraduavaur:our.jl6'uafruurailrrirl 1ro.l
rfioutioiurirt# rfiotrilri'uunfiriurdrunrvl6'fl0.:riuhilrfiurrnrfiriurfrlEi'rurutucirl#
-.---.- c v-.-?.v. ilq o* q duofl0lnua'1il1:fln:uaufll.lmruvrufldlurir'LdrtavluniuuuaLeoq uion:sfrunr:lir.:rurorrtad
ir-.-rly' ,.!v 3s y uou 'l L?Fra{n.rr{ol:n ttavn:va'un1:air{41:fl0.:riuT:nluil{n.]u rdu Gamma_interferon,
lnterteukin- 1 2 urav tnter[eukin- 1 B rtiu6'u tqvr-u uir 16 u u, 25 49)

4. 6t1:oonqildilrqfianr?,r
J.

a1:oonqYBv'l{fi?fl 1}l (Bioactive compounds) rfl uar:qr nf; rfi fiirrmruo::il116fi fi
' .j aao Z ", d 4 --i--- -e la. d, -jdiJan0a{il?J?Flvl.:Flu a-aittaufrt filrooonqilEyrrfrrnrnfififrorr{iuar:y}Jr,lae1tl.tutQ.]ve{

Z y u ,d
raual:{uaunot'Lrifrzuan:vvtuLfr{a!riodrrnrura6ofiftacirlrdul#ourr.rn rrrifirrarnar:lq5u,ril
.a^--Y--lt v 4 v 4 Au rvtu0ttla:1{n1utta2iltla?]1ltfrutfrhi6'otnr: l:rov6'oar:fiur{Juurnfi1:fru (Toxic substances)
o q 

-..gtv, 4 q dLullonUuilniv ur nr a n i'Lor'rjl frnur uav?i'orru1ff1:oo n qilBil1.tfitnrnfifio ejluo::urr fr rfi o
tiurtriunruilual:6'1!aafivruioar:rnfid'rrn:rvr,ifif,urrirlrlfftuurrnr:unvrd rnd'rivrar
rauoFralun::il4'lu1: r{ju6'u {i.:tufloqriurira-lrJ:vaurYuflryurnr:6'orioar:firuqafivl1or
x ^ ddrs f^"".^^^^^"^---r-] v d qvv d o*,t?,004ufl: un0 L:rl Lto{u1a"lniln1:d'ra1:rr'lu1af,vllrl{riuodrr rrv'riraaru ttavfrnr:'[d6iqn

=:l--.-.gqr& 
a dd. u dy t v d?04{riail1Ll,1tt0aauil5ulJnr:ilzuurfluro{h4vtuFioatirt'tuoaf,m lirl#6'artdurlurj3:rrrufit t1 _ _ 

- 
. 

^--'" 
u 1

ntilq.rfluraioar:6'rulafivroi':roll{tritri'2a dnfr'riury'r-huu.l{:.ruo..}xrnflo1nr:rfiar:6,ruEafivr
uonornriunr:ldar:rnfif,'r rn:rvr,1u,l*oldr{ruar:ryurf,uluomarun::il0.r141:triai.,uur.u,ioru
!-?,

tfiurri'uzuan:vrurioatflrvruotry'riTnnr ri'rriuturSonriudqfinr::cu:qriuraveirua3unr:uiln.
o'1 14 r : yt' fi n ? 1 il r-J a o q Ji'rJ tta ytri 16 o r_l u a r : i nr fi f, 'r in : r v r,i

v u , 3o o q yu ^or uar tuq n".t nrirrfr6wir'[#rinivrur nra mivrur uril n'nfruar:oo nqvrdvrxfirnrndfi
-- -,. oa-i 4 4 qyd I o dqrualrua, tvilouv5o"LufrrJ:vfrvrBnrvr'[unr:ldrru'[ndudu{fiufiun1:a1ifr1u{afivruioar:rrrfi

#rrn:rvri Inuar:oonqvrdvrrr6rnrvrfirjrautq 6o ar:oonqrdr'.,,flrn..lilarnrr!afiriu
JJ
0rar:o o nquBvrrfr rnrnor n rrunfi Gufi ua'r nvar u?,fr n a nu,-r odrr rtiu

runLvoBlo8u 6o ar:rlr.Jlvrriraioar:il:unorlTil:fiufiairrornuu.Lnfi6u firj:vfrvrBnru6tuZ^'[unr:eiuai{nlstairUtro{tutLnfiriutfrordufifinruln#rdurrir 
uunrfi riudzufrmLr!n LyoBToAu

:-r:r#qaur:nflutYtrrunfiGutfrodufifin?'lilhriorlnuvroiTofru (Brink et al., t994) al:rfra
4U Yu
r.Loriunrruau'[qodrril'lnluil1{n1:w\vrrittavorrfi]unT:ilo.r141: rfiorornr{Juar:dfi
n?11r41il1:nlunr:eiurf.rrrunfiriarioT:nnaarutfint6'odr{sir rilrv rrauriArrorn uuerfiriu uranrfrnfi
fio'jrfinrrilrJaoori'u (Generatl.y Recognized as Safe; GRAS) a1:oonqildyrtfirnrvlrfrod
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fio'irr{iuar:flotri'unr:rilrtf,umrilo::ltrfr Tnueyl.rd,:l,i'rfiuur,fiuEurioT:ervrr{01141:uau
4d d6outtrnit5ufrlirlu'orur:rilrtdu (Detves-Broughton et at., 1996; ogunbanwo et at., 2003)

:r 11 r* rikirir a r : t fr q fi il rtdtl : vT u t rir r u r u fii rr m r : : rc l o u fi n r : dr uu n ry oiTo fi u, rhilu
zu6mfiru'li'orfir:ufioti:ern:!n:Jn6un1ilo'r141:ttavn']:rJorriu:vurnimurrororur:r{Jufircfirfrn

dd

QlnLt!Flvlt:unoL:nvt.:arur: (Papagianni et a1.., 2006) uulnrvroiTosutfrnrr:nfionrjrlrl{
lunr:ouoltoTar:rtavkiiunr:uou:-u'irrjaoprfiu 6o lufru fir16'lrrrnuunfiGu Lolororrw
{octrs su bs p . la cti s lufl o ntiulufi ut6'q ndu rldtuo r yr : ua v zu 6 n firus{o rur :o d r c rfl iua r u
rfitnraitriluil:vtvorirt 1 lrnn'jr 50 rJ:vrvnfi'rTan d.:tiruurirJryrarro.rnr:rirul{ar:6'ru

nafivlluzufrmrirus4'orur:!rtr.J:vrnvrtrirfiuodr.rd (Li and o,suttivan, 2002) luil:vryn
avriSotlSnrtu8ukiflnr:uoliu'irlaonn-aarrr:ntriteTlultiluar l#n:anuavrhad',
'luf :vtrrtooarm:rdufiouryrmtri'h?lufrutrituzu6nriils{'rulro!fifiorriil:vnoutro.r.,uduoo

rfioflo.rniunr:uoEryro.r B. cereus uavejrfi:ruru6u 1 6nrrn:11ufitri':rx.jr ..r.rr"raral
lunr:nrlnlnr:to3rytot L. monocytogenes L[au Clostridium spp.16'luzu6mfiru"fiuil66av
a'n{ (arT:orj fr3rrIuafloqa ,2547)

tuf urflurrlnrrvoiTofrufinnriurtqiluzufrorficuq{orur:oe.irruniuaruluuaruil:yryrFr
-s d' ,l4rLantfrotlruinurnrualfl6tatorvr:uav6o:vtrvnarlunr:rfiu:hrsr 

2fimn"'6usi'arur:fifiuil
lfflufiu rtiu rue,rr6lui1.t dl lll.rvr1aroofl:qi uilarno3l:ci orur:n:vtlot rrrio.rd, uoanoood
rravzu6nrYcu"drdora:Yn r{Ju6'u Toar.lSlrrufioun;rmhi'ldrvunnrirrfi'utr.lnrrnnurruo.ry..ri?o{
ttriavr-J:vturt 6'rodrtrdu lurJ:vrvrntvrufinr:oucyrrllri'1d16'nuil:vnrnn:vyr:?{a101r6uar
t:": t1 tufiulunarlrri:rdutrirfru 4,000 tu,rioniuoro^6nficudorur: rauourulrrlfltltu
zurinflcuntuuttflturJ::r-l eirunrruvn::unr:ry'rfiurr16Uflo.io1141:rravrnrgm:uviraul:vtr,6
orrinr:ourfiu1andrfiurfi'uar:r6orju1uol14r: (Joint FAo/wHo Expert Committees on
Food Additives) 16'finr:rJ:vruunrrlr{Jufr*rr.,a..,rdr'.,rurifl n.n. tgog rravl6,riryuorrir
Acceptabte Daity lntake t{Ju 0-33,000 vrieuriofrTan:-luo.:ririrtnru (frrrvr: firurrt,
2s46)

or n nr:frnurfir'irulr iraor.:lriuiu'ir uunfiriu r{lu ruua'rtorar:, onqrBr..,ofirnrndfi
o-nsnrvllunr:riurtflunr:nrlnluavliraruuunfiGurioT:nr uavurnfiriufidrtri'orrar:uirufiuilo:rlvl'll=nrrrl tuur val'[un r:riru rhlluo aar un::ro rur: rfiofnrcrn ruailffirorzu6 u,i'cuqi'
o r ur : rta v 6 o : y u y r? a 1 n 1 : u6 ! yn rcr o-r :r en r u n r :i t-u ri ohjfi

n::ajnri rauyo{ [aunruu (2551) 16'6,n16onrua u*un Baciltus fiarur:ozu6mroulmi
Til:frroamuiou!!av Loctobocit,lu, ,.,nri'..,rr6uuavqrdfr'rurdo6rnrfiriu firaur:nuJr,,rn
Bociltus *av Loctobacillus 6'ruiBn:vqru leirdosi'ruru 41 uau qo loTruavr nurirn-r Tpru
lunr:6nurnr:zufrrltaultfTrJ:frioavuYouldorrar:raiurrdori6r Luria Bertani (LB) fifi
dru!:vnoltolulfitari'nuorttfuoonnrrurqiuriu 2olo uavriufiqura4fr 50 o{fllr{arfiua r{lu
nal 24 rirTlt uu'irff1il1:arunuunfiriu Bacillusld'siruru ro loTrravr fio..lr.rooi.oro1o
:ouTrrTafiturnrfr'ur.iruqudnartrrnn'jr 10 fraFmrr: lnuloTsra y1 8A26 *av BA27 a.ril1:.
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zu6mroultriTil:frroa6.ranrvirri'u 12.278 uav 12.058 qfrmriofrafinY:rTrl:fiu murirn-r rfio
.y^^.---&-,, 'o y y q 4d d rvlfl601JnxUal:anautFltun?1ilttJs.ldu 1.5olo tL6ytOU'LtlfromlqirL?\'tuaoLntuil1nfl?.ttiaalnu

,iaa1nnl:finu1il!'j1 Bocitlus sp. aruvl"'uiifin-er16ont6'a1ilr:nriArrroulrriTt]:frroar!!ud'.i
avaAd_!,y&_ou^o

00 nuO n Lc,aa Laailailunl] 50 o{Fl1 t{a t{ua orn nr:mnaouqyB6"lu ufl o 6'rfi 6'r ui6 Agar weL
diffusion ?ro.i rL! ;fi ri;fi n''er uu nteio r n fi'ro dr*.1r ; ;;r'd;J.,rrr u tol*ay v,r!.i 1

dd

uturrfrriuriruru 9 toTrravr 6o BA0B, 8416, 1409, LA].O, 1413, 1A16, LA1B, LAtg ttay
LA20 uaoxzuanr:eir-rrYlnr:uoicytorrdo S. oureus TISTR 517 *aa Escherichrb co{i TISTR

BBz loufirt'latotnr:tildrlrrnn'ir 10 fraauim: drrfiosirrunarurnTu{ loruf,'rrnfla-nuruun.]:
a dY 4 d u dS q aflnau0il ailuFlr1'11J?LFlilttaun1:v:Innrilu'Larn:mtfrotrirr l arlr:no-nsirrrunaruv,{-ud

i^i
Bocillus frarur:ozufrnrou1tfql4o6o aRzo *aa BA27 at)u Brevibaci{{us Non reactive ttav
d'osirrrunaruvl"'u{ Boci{lu, da,tu',rn*iurY.:nr:ro3ryto{ s. oureus TtsrR 517 ttaa E. coli
TISTR BB7 TflE]fiturnrtlanr:fluue.it6'arqor6o gRoa l{iu Brevibocillus loterosporus [av
BA16 rtiu Geobocil.lus thermoglucosidosius dtu Loctobacillus fiarlr:nflirY.:nr:roBrg
- 4 - oZ, - a r d otr0'rt{oPIttvl{ 2 "dilqt lptuilrurnrl"[anr:eilei.:qlqn 6o LA10 Lrau LRto r{Ju Loctobocillus
plontorum 1 uas Loctobacill,us plontorum 2 ,Jao1nn.r:finrg.,1unY.:daur:arjrrdo
Bocitlus fizu6rrrouttri}J:firoavruiouuau Bocillus LLay Loctobociuu, fifiqrd6'rr,{io
uunfiriu Tprudrtrirl:vqnrilffluonarvrn::rrirr 1 rdtt onalun::il0.r14.r: oFralun::il14on
rarir a'm {rua v q n a 1 u n : :rJ rn #t ri otrJ

Anth o ny et a l. (2009) 16'fi nrcr a r : ril rJtvr r{dfi q us'lu n r : riu dc uru nfi ri u fi .r n r : fi n rsr duvu ^ 2.61-.----e- o dr ._.e-_--F q u r JLPlluFl?1ilaxJL0lrnflu'Lunr:frovdurttjuurrrdonyf,llunr:fnu1r:Fr fl1:rruotio.t141: r*o
Uvrd
rlolri'unr:rriruf,uttavnr:tfiolanrntorzu6nflruq4orrar: filuulnrfiGuaruvl-uiifizufinar:rr1r1tvrri
-.i5i- {q - U dd dflilqr6'[unr:unu"tttunfrtEun'o Bocillus licheniformis firuuntriornGuF]unouQlflri ti'.r't,
s r u a j a l"
L:lara'ni frtfrquB"lunr:riueituurlnrfir$flLLn:ilurnlfryarurf,o nr:zuanar:u]rJtvrr{fifiqvrdlun..,:
3'. a dd - .. -.-!r r^-..- - { q c g o ^ulJU'lttuFlvlt:u B. licheniformrs lnutvltvtaurLuorur:udulrfrofir6:J Lactose, NHaNO3, yeast

extract, NaC[ ttavfinulr{ato{anmvrirr "l triu Fr?irJL{Jun:q-rirr otuilnfr uay:uuyt?al'lu
nr:il:"rdoil:vBvBnrvrnr:zu6mar:uiritvrri a'tnn1:6nu1nu.irrfiofi yeast extract uav NaCI
Avvd
frnrrutciu{ualosfizualirl#zufrnar:uJrJtvrr{dfiqvrflunr:eiuriruunfirEu uavfron::ilsir rilrvtrid

ouitd.
murirnlu frtnr1}rrtjuoi'l{rauo6uunfr6trvailraSillri g. licheniformis AnBag nr6mar:u_irilvrr.i
-e-r---{q - Y dd qyd youilqrd[un1:t]t-ldtttlrrfrtiu'Lrl'fr dr'luanrrvfilulrvdu B. lichenrformis AnBag a.l]J.t:fliJeu,
ar:rrJrJtvrrivifiqvrdlunr:eirtYtuunrfiGo16'4rn'jranrrvfitilurarrvarfio ,u uvir drqruarrjfryrr
6rtrrfitrotar:nJrJtvrridfiqrdlrn',ru-.,doruunrfirBuvr"zu6mt6'qrn a. tticnenyormrs fiqrua,ri6rflu
ar:uunryoEToSu

Mata moros et al. (2009b) kilir n r:fi nrcr il: vfr yBnrn n r: uiurirTo u uuerfi Gu nril
-id^.r

tta elfr nfrtourl?1lJ tUut[aurir urunfi ria n{rrranGnfirour]?1tr rEuilrfinrcr rio rfiottunr:ldr{Ju
Ud

ar:ri'urfruvrrfirnruluzu6orfirudorur:rvtu lrun.rn-n16onuuunrfiriundluanfrnfirornrrtr
aY,

tUuvtiuln 5,5 75 lolt uav fi ruu nt6'or n zu6 srrirue{01u1 :fl u La nuir 1 32 1oTr ravr fi n ruarlG
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tu n r : u'ury{ ri! nfi ii u ra vfi qir uru sz loTr ra v fi fi il : v fr vrBnr ulu n r :eiu dr ur nfi ri u rfl *ar r u
16' tq toTtrau (aur:ofludtt6'rfiuunfiriuLrn:rllrnuavurnrfiriaun:rau) 

drrtjuirrnrfiuEu
a .i q qyj

nalutandnfraur:ouo5rpld'vl'qruraqfr 15 o{fl1r{arfiua urihiro3ryfi'orura4fr 30 ornrrrardua
Iouarlr:ntiudtrrunfirierdlirlri'orrar:vrvrauirrfiuuavurLnfiGuriotru ,.,nrfud;*;J;;;.,,
irnr:rvr'{rir6'ufrrndlolvrritatEu 16s rRNA toruunfiriuuanfin z toTrravr driraulo
rj:vnoufrru Leuconostoc getidum E loTtravr Loctococcus piscium z toTtiavr
Loctobacil[us fuchuensrs t loTtuar ttau Cornobocterium olterfunditum t loTtrayr

dd v . , 3u,uunfrt5uaru{uqrrariril'Lrjzu6nBamrfiuriavlvr:rfiu uavnu.jrtrifinr:o''ourrJfldruv
u iluwd ?.u 

^ 
f,uon01fluuu{ Lnflnula{orl:rnr:ro5ryfrqcura4firir.:riuror L. piscium t loltravr 66au

L. getidum t loTsrav rfioduriuqruarrifinrutorrrSryfiqcuranfrsir radrturtoudod6unl6'
aur:nzu6nar:nfrruttlotvroBToSufifir]:sfrvrBnrvrtunr:eiurYruu.fi,Bu cirunatnlunr:riudr
totrdoo^ufirruntpiliueitlilvr:rrruirinririororfrnrfio.:ornnr:udrr-u1unr:o-rfi'ra.,ruYoA', 

- -

Hematatha and Shanthi (2010) trilirnr:uun Bocillus subtilis orn6'roeirlut Tnu
6nrsrnr:rt''ourrJfrfiruvruavl:vfrmBnrvrlunr:a-reYrlauvritito.: B. subtitisornnr:dnurflu.jr
B. subtitis ri'l + loTtuavr hrioorr-Jfrfiruv t6'uri streptomycin (25 t:rTn:niusjofra6aer:)
Ampicil'l.in (t0 lilTn:nierriofraf;6m:) Penici[[in (10 triTn:nilriofraf;Fmt) Erythromycin
(1s trTn:nYlriofra6fin:) uav Amoxycillin (10 hTnr:ni1riofiaa6sr:) *n B. subtilisrf,rurilx
6orio Bacitracin (10 llln:n:-lrio:ra6an:) B. subtilisfiqvrdlunr:flu1YrgunfiriurioT:ntu
lr.{r*ti 16'rrri solmonello spp., streptococcus spp., Ktebsie{lo spp. uav E coii d.:ar:fifi
qvrdlunr:#rd.rlauvrieidzufrflqrn B. subtirisdo,ymi'ruu.,:6uvrid 6o rovr-aoyfrrmr n,jrar:
O't;lqydtunr:tileYlrrlnfirsudriol:nlulrirvti Qi.rar:firiluTrj:fiufizufrrrorn a. ,ua,titi,
fir-J:vfrvrBnrmlunr:tiurYtn6uviri lrruTil:6ufil3lrru:vu.jr.i 0.05-0.55 fra6niusiofia66m:
A qv

tIo"[{rvnfrn sDS-PAGE lunr:itn:rvr.irj3rrruTrJ:fiu vru'irar:finrdnorn B. subtitis r{Juar:
rujiltvrrifi rhrarinriou n.ir o2 fiTarnafr'u



Uilfi 3
v- t 4 ado a
?6lqoun5ilttav?oo1tuufl 1:iloaa{qt

vtd
?dooun:rutt

t. 6'e o dr.:otar :mv ra uuil:rrj

t. t rafi nrpr rft ofio u uri'wr n

1.2 yfrnloolruu

t.g yfinr:prluri',riim

z. iaqqr.Jn:ni

2.1 alurfllurdo (Petri Dish)

z.z uvirurirrnf; urdo (Spreader)

2.3 n::tn:r.Jurrrd,

2.4 orvlarafrnlaoqudo

2.s trorr-or.JBlrm: (Volumetric flask) 2s0 fra66n: uav 1,000 frafrfim:

z.O llTnr:tJur-infril (tvlicropipette Tips ) 200llTn:frn: uav 1,000 tiln:6n:
2.7 rror:tJrl{ (frtenmeyer flask) zSO fra66sr:, SOO frafrfrn: rrav 1,000 fia66sr:

2.8 t?aarL:u (Duran) 250 fra66m:, 1,000 frafrfim: rray 2,000 fiafrfrm:

2.9 uaaolylo)aor (Test Tube) 16 x 150 fiafran: urav 13 x 100 fiafifrn:
2.10 n:vuonmrr (Cylinder) 50 fra66sr:, 100 fra66m: uav 1,000 frafrfin:

Z.1t enrnoi (Beaker) 2S0 fia66n:, 500 frafrfim: ray 1,000 fra66n:

2.12 oaTmiJuJn P100 (Gilson, pipetman p100, n:rlria, aror:ruYmlYlurra)

2.13 oo1mtJrr.Jrr P1000 (Gilson, pipetman p1000, n:tilria, aror:cu:-orJitrna)

2.14 q'olaliou (Memmert, UFB 500, ufiot Schwabach, aufi'udaror:ru:-guao::rfi)

z.rs q'tilr;fo (Memmert, BE 400, ifior Schwabach, ayvl"'udaror:ruioruoilfl)

z. 1 6 yfiofllnrr rl6'u1o (Daiha n, Wacs- 1 450, rfi olTra, aror:cuigrnrud)
2.17 rntoliluuttLlutdr (lnnova, lnnova 4340, irfrrrooi6d, il:vrynauYoor:rinr)
2.18 lniolturir6onrrfir (Heto, Lyol.ab 3000, ffior Atterod, :rtorrur6'n:rpru:rrin)
2.19 nfroloay::ail (Ol.ympus, CH30RF200, rl:vrvrrr{jr]u)

2.20 t'ilaoarda (Super Clean, Super Clean150 VC, n!{rvlv,t.1, rJ:yryotyu)

2.2t f,ans.flu (Sanden tntercool, SVC-1000SAD, frrdui, rJ:yuvrntvru)

Z.ZZ reriotiorirn:q-rirt (Denver instrument, UB-10, flt.lLyty,l-1, rj:vrvrntvru)

2.23 rniolirrrirrjBlrcuuxl6a:v (Novasina AG, CH-8853, rfior lachen, alryl-uoiE

aia)

2.24 uniotirrnr:qornduuufll (Spectrophotometer; Cintra 400 double beam, rfiol
Melbourne, ro6oigooa rot: ria)
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z.zs ejrulrnruqrqrura4fr (Memmert, Gmbh+co KG 8450, rfio.: schwabach,
aufi'u iia r or : cu Yo r u o :r fl )

z.z6 rniotrhar:vrtflul z sirru,lilr (Mettl.er Toledo, pG 8025, rfior Greifensee,
arrrfi'uoigaia)

Z.ZZ roiotflulvlut (Hettich Zentrifugen, Universa[ 32, ffiot Tuttlingen, aravl-ud

aror:cuYgruo:1fi)

3. ar:unfi

3. t Tn uvra rdutloTn:roudoa rv,l m

3.2 Gram's crystal violet sotution

3.3 Gram's safranin O sotution

3.4 Gram's iodine solution

3.5 Gram's alcohol sotution

3.6 Atcohot. zo rloirfiud $au 95 njoirfiuri
3.7 Catatase reagent

3.8 Oxidase reagent

3.9 Nitrate reagent

3.10 Kovac' s reagent

3.11 Methy red reagent

+. oTrar:rduqrda

4.7 Bacillus Medium

4.2 P[ate count Agar (pCA; 6fi0 Difco, ffior spark, rJ:vrvrnaraigominr)
4.3 Tryptic soy Broth (rsa; Ei#o Difco, rfior spark, rJ:vrmoauioorerinr)
4.4 Tryptic Soy Agar (rSn; Ejrfro Difco, rfiol Spark, rj:vrynauyooruEnr)
4.5 20 vo (w/v) skim mil.k sotution 0#o criterion, rfior santa Maria, tj:vrmfl

raigor:r3nr)

s. uunfir5uIy{:tuIofin

ttunrfiGuTu:luTofin druru s arum"'uti nrnrio.:rJfllGfl1:to{ro{flran:ror:ti n:.
qr-icufi m ij:rimrj nrnrirroafirivror nruvivurfl rami iluriilurd'uu:fl r
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iBsirrfiunrriloao{
nr :rJ:vq noiltuunvr' uBuTl^'r:tuIo G ntuo.r fi mri'ruef, orur:us ra urj ::rJ

1. nr:rJ:vqnoil{uuunfiGtrTvr:luToor^nlugUuuursadu"tiu6onu6r (Freezed-dry)
lir nr:frnrcr nruailri6vr{ nl un'rn [avo afiaivrurrorzu6 rtniruq{orfir:yv ra urj::rJu r u ,J !

ft{910 Llu

nr:molaold l lirnr:tfrlzutttaaiuti16onufrrorulerfiriuTil:luTofina{lual6mnirusi

o'114'l:YUlatnJ:;tJ ruavrirtrJufiu:hr*rvr'qrura4fr 4 olrrrurarfiua Teruurtjraonrflu 6 tonl:
yoao{ (qonr:unaorav : ,f,r) 6'rfi 

e u 
'

r1u,vr' r rafinul::rjtflod r rfierulnfiGuTn:hTofrn (T1)

t"afi z ul-nutl:il_hlflnfi r tilrfrruunfiGuTn:tuTafrn ffz)
slr,fi g rafinutj::rJrflnd z rfr:rurrrfirBuTvr:luTofin (T3)

qu,vr" + ufin*rJ::rjtfrod z kirfrruunfiGuTvr:trIofin (T4)

qu,d s raflnuuil::r.Jtf,nvr' r ufiiluunfiriuTvr:1uTofin (T5)

tofi o r,rfinur_l:;rJrfrerfi g lrirfrluunfiriuTn:tr_rTofrn ff6)

nr :m n a o lfi 2 dr n r : ifr I zu t lta ai uti rd o n uufi r t or uru nfi ri uTm :tuTo fi n a.rlu
2frmfiru",i'orur:vvtauttJ::rluasrjrtrirfirinr*rfiqrura4fr#a.r (3ox2olrrrrrardua) T,uiuil.:
oonr{Ju 6 qnnl:roaot {qornr:roao{au a ,f,,l Aod 

u

qrfi' z ufinurj:;r.lrfiofi r rfrlurnfiGaTn:hLTofrn (T7)
qofi a uflnurJ::rjrflofi' r trjrfiluunfiriuTyr:h1ofin (TB)

rr,d e rafinurl:;rJrfrqfi'z ro^uulnfiGuTn:tuTofrn (T9)

q,d ro rafinurJ::r.Jtfinfi z hi16rruunrfiGsTvr:tuTofrn (T10)

qnfi rt rafrnurJ:;rjtfrod r rfiuuunrfiriuTvr:luTofrn (T11)

ynfi tz un*nurJ:;rJtflod a hjrfilulnfiGuTm:tuTofin ffe)

lirnr:votaoua-nuruvtotzuani'rus{ufinru-l:y.J rirrJBl,',*ri.,aa:rfio6uvrid
ar:I:ndrtr-flfll6' (a*) tJBlrcuriunfirEuna'urailryrol:Tvr:r]ri'ruu, ,jsu-,*urnfiiEo1n:tu1o6n

dd
lJ:t'll6uLtuFlvlt:unail Fastidious bacteria ttavilSlrruurunfiriun{u psychrotrophic bacteria
:?ilvr-r6'fl dr uuntfi nro.r uunfi Gulur,rfr mfiruqiufi nril:;rjrfr orir.: 1
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( 1) nr:iqri,j3urrurh6a:vvrdqfi uvr3darur:orirtrjlffld (a*)

y ) uffu6'rodr$.rfrnri'ruq4'ufinurJ:;rltfiorrit 
1 luuriavronl:ilnaor lirnr:

?Fto'l aw 0ruu05ot Novasina Rc luiurr:nro{n1:uaaotuay{uaorfr,ru?,0{fllirftao{

(2) nr:iorirnaur{Jun:o_rirr
rff u o'': o d r c zu 6 m nicus{'ufl n ul : grJ tfr n ri r r 1 lu uri a v ro n r r y a a o,r luiu

u:nuaviuaofr'tuto{nr:voao{ Torudrilrrraillurirnd'uluo'n:rdru 1:1 uavuopi'roeirrtri
ttrflu orn{udrar:asarupt-rodr.:fi16'inrirnrr:rr{iun:o-rirr 6'rurnrBoriorrirnrur{iun:n-
oirr (Luurrias$nn.r:raao{r,ir a .#rl

(3) nr:n:aoriuGurruuunfirEer (6'ouurja.iorn APHA, !992; FDA, 1984;
Jeyasekaran et at., 2004)

rjr 6'r o d r c zu 6 ot niru qrivn* n ur-i :: r.J ar a l riu a'r : a v a 1 u p h os phate buffer
sal'ine (PBS)ludm:rdau t:g uavrirnr:16ootfrruar:aya1u pBS l#iri:vri'unr:raoorrfi
t14il1ualJ ornriuiJrrjrtar:avaru'[uuriav:voluerrtr16oorrr.JBl.]a:0.1 fraaFm: a{uuo,.r14.r:x!
triu{Lilo Ptate Count Rgar rttai,un:rovrUS:rrruttunfiriun{liovrrvroT:Iy:rJvYrylo 01141:3&
taulurlo Bacittus Medium iiruiusr:rourr-lBrrcuuunfiGuTv,{:hToFn orrar:rd'urrdo Btood
agar airrairn:rourlSrrruurnfiriun{:r Fastidious bacteria uorr.,r.r,u''ro,d, plate
Count Agar aiTra:-uor::orarr-J3urruuunrfiriunril psychrotrophic bacteria t{gvi.:grir
aurua'uurJ:.r.',n,da,nf,um-rodrrlrivr'ro.,u,*..,rrdr6'ruryrnfin spread prut" o.rnurrrr..lt
'iuiqruu4il 37 * l olrtrttarfiua r{iuira, z+ - +a rirlilr unriu ptate Count Agar

riru:-um:rourilSlrruutunfiGun{:r Psychrotrophic bacteria rirtrLr-ildqrura4fr z o.rfll
rra i6ua rfl u ra a r z iu ri! dr ur u1nTafl fi roB,yu urlrlr,dur rda ljufi n p.r a

2. nr:rJ:vcrn,iltar:oonqvrdvrr.rfi anrl^ruoq uunfi rEuTfl :tuTo6n
rir n r : fi n ur fi l n r : rjr a r : o o n q u du r r fi ? n 1 v,r fl o.i rLlJ n fi ri ulv{ :luTo o' n r r il : v u n oilfflu

e'r6mfirueiornr:vvtauil::rJ lnunr:finrsrtun{,:iitrirJ:vqnoi"ldar:oonqvrdurrfi.:nrw#.:tu;rl
trolrirularri:rriu (Concentrated supernatant) uavar:fiqlBqvrd (semipurified agents) fir
r{ju:rJ uruuflrr orar:oo nqvrdvrr.:firn.rvrfifruurjur'ldtunr:ao nr:rJu rflrro ru uu.a,;u
riol:nuavuunfiriuvr"lirt#orur:uirufiuuavu*oorqnr:rffrfnurzufrnfiruq4.orur: (Ananou
et a1",2007) Iorurirnr:rJ:vrfruqvrdnr:u-r#.:riunfiGuna'trrailryroT:Iy:rlri'.:ralorfirjurttoulu

zuf; nfi'ruq{o rur :y v ra uil::rj
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2. 1 nr:arBma..'rrrrqrdurr0anrlnrornurunfi rEslyr:tuIofi n
2.1.1 nr:nr6m6r1:oanqildvrrrfianrus,fiqr{u?iu (Nimrat et a|'., 2008)
rjr rrl nfi rB uln :hlo fi n uriavar uvliuii fl 6'uri gocl 

t u s s u bt i l l i s, B. po ly myxo,
B' thurigiensis, B. megoterium tuav B. lichen'rfords) :lfier (Streak) a.i!uo1t41:t6oo,ift
Trypticcase soy Agar (TSA) ornusur.iufiqrura4fr 30 o{fllruarfiaa r{Juranr 24 t-:Tur ud'rrirss <d e

lnlafr16urroruuLnrfiuiu Bocilus spp. uriavtfrru.,r*.,r,6'uoluryrn:!ru{1urn 250 fia66n:!3&
r!::n01u1:taullfro Trypticcase Soy Broth (TSB) ilElrm: 100 fra66rt: rtejrfinrrur5r:ou
200 :ouriourfi fiqcuu4fi 30 otrtrrrarfisa u{Jurrar z4 rj'rT:rc orn#urjrrraaiurruaauur
qj.j*t
lJutl4au{rn?ut5r:ou 8,000 :ousiourfi orura4fr 4 ornrrrarfiua rflunar 10 urfi uavrjr
ailuladkilr-Jliririr{rrirfl, s rvir uartireirutafiloilrn:orr.iruuaiun:o.iru.rq 0.45
tilIn:urn: tlavtfiuYnrcrfioruunu -20 ornrrrarfiua rfiorirtr-flflunr:vrnao.:riotrj

2.1.2 tnzueadl :o o n qildvr rr fi rnt^rtuprJ uuu ar :dr uBqmd (Ahern et a t..,

2003)

(1) nr:nrf; na.rr.nqrdr.rfi rnrvr'lugrJuuuar:fi ruBqv,6tlnurnrrnou
TrJ:6udas rn6 o uoulufi E u{aw{m

rir uu n fi ui a1n :1u10 fr n ri ri a v a r u niudr r fl n ( st rea k) a.i ! uo 1 14.r i Lu', o,d.
Trypticcase soy Agar (TSA) ornrfuilridqruvr4fr 30 otflttarfiua r{Jurrar z+ d:hr.r rudrrjr
s s d! 

q

lnlafrrdartolurunfiGu Bacillus spp. uriavrflrr',r*',r,6'uolurrn:r.Jtr{uuro 250 fraa6u,:
vlul:001141:triuttto Trypticcase Soy Broth (TSB) r-Jilrm: 100 frafifrrt: rrdrfinrrurir:ou
200 :ouriourfi dqruuqfr 30 orrrrrrarfiua u{Jurrar zq drTilr ,..,nrfrrj..,,*udutruaourr
qdd4
uurviurfln':uuia:ou 8,000 :orriourfi qcura4fr 4 orrrrrrarfiua rflurrar 10 urfi uundru
lafibiornnr:rJutvriu.lrtadrtruaouil'.rrnrlnrr6'ru rn6o roilkrfiuld'a rv,lrrfifirirrnrr*6r6'r
tlottto:rhtfluild'arv'Irrfi 2oo/o, 40o/o,600/o tL?,y B0%o nrlrirri'r drar:nvaruvr"td'rrflurraiur
rfiouunmvnouTil:fiufin':ur5r:ou 9,000 :o!Fiourfi rflurrar 15 urfi rffueirufimnmvnou
ulu:o'.l:l:ar:avarurTv{uv,loi r-iBrrm: zs fia6frn: rfiufiqruranu -zo o{rrrrrarfiua
rrrl= o dr u r"[ff [u n r : y n a o r ri oh

( 2) n r : fi n rs1 rn r n a r u 6 u fra vrt ru u r s a u s a r rn 6 o uo ulu rfi u il sya ril n dl{
lunr:m n n y n ou6rlToa n qvrdvrr rfi anrvrtugrJ uuu ar:fi tuEqvrd

n 1 I rl fl F) u n o u a r : o o n q ndm r t fl r n r vl fi n r r l rrildu ri 11 n ri r r rYuu o I rn a' o
rroilIil rfl ssJ da tvi m tfi o v or a o l n r u dr 6'r fi ruu r v a rr o r rn 6 o uio lh ufi ul d'a ril mfi l{rr n rr v n o uJ.ar:oonqrBvrtf,rnrvlornulnrfiriuTm:hlofin s arurt'ui5 fi'[#l'.ralunr:fluri.:rdourlnfiriu
vrrraoufirrfluirunfiriufirjurfouluo.r14,r:ylura lirld'Tnunr:rirar:oonqrer..,otrn..,*r..,n
rrunfilBuTil:tuToFn s aruvl-uti fitmnnvnoufiorudrm-rtorrndauorTilrfiuild'nlrlrfir'.iir,

t-
n:udumrto{ttoilT}]tfiuil{arvin 2oo/o,4oo/o,600/o udy B0%o murir6'u drarrirn:ryrifrqn::il
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nr:tiutYtrdotrunfiuiuarurt'uii Bocil{u s cereusTorutdrmnfrn Agar weL diffusion method lu
nr:irn:rvvlfion::rnr:a-uriordrorua..rroonqrdvrrrfirn.,*trg.luuuar:firuiavrii

nr: rrs n rnf; o uouTr rfl u:rd'a ril m o o nor n a, r. o n q rdrrrfi r nrn Tn u rfr o
nnmvnou6"lutn6ououlilrfluld'arv,lmrufr,l6'orfinr:riro-orrna'ouorTlufitrl{arv,lmoonorn

ar:avaruttiolir't#ar:oonqvrdvrrlfirnrnfinnurdl{uduriourirldltTlunr:vroaotrioh1 
Tnu

i6loovtafra drriluiBnr:urunIr.J:6uoonornar:Trraqarsn l Tnulunr:vroaarovdrar:oon
da

qvrBvixflrnrvlornurlnfirBoTn:tulofrnvrst 5 arult'u{ dnirunr:mn91vnoud'?urndouo:rhrfiuu
d'alvlmludrtnru6l6'rfituilruail:ilLrunu::nkiqrtoovtaEa luo-sr:rdruar:avaruluo.:
t drurioar:asarol-l'ltv,loi too airu dqrura4fr 4 orrrrrrarfioa iflup a1 t1-z4sirTil.: $#.1

. ,i 
q I

rirnr:rilduuar:avarufv{rv{oinruua-ri.larr.irulil t, 2 *aa + qirTl.r drar:ayarulu
qttnovlafialrrfilYnrgrfiqruu4:r -20 o{fl1Lrarfiua rfiorjrtt.fldlunr:vrnaorsiol1

3. n'r:vrodoua'lr.rnqrdrrtfirnrvrornuunfirEsTw:tuIofinlunr:neuqun6uvr;ritu
aq4

rJa mfl 6uei 0114r:u v ra ud :grJ

3. t nr : Fi n urGu r ru rtu nfi rt u n q'r ri r.r 1 u o.r ar 6 n rTrucflor ur :il y ra urJ : grJ

rir fi'r o d r t zu 6 st nYru ei'u fi n utj : : t.J t fl or ra fi n u#r r n r ft or rio u u#r :r r n d r r.r sir u il r ulu
6'lu{ortal,ilrhllunr:6nrs',.{ud Tnudr"nr:n:eoraroFuvrEtin{lrioT:nruaylurfoutuorrar:-x9 1JUO fi.iu

( 1 ) uunfi Gu n q'u rom rvr oI:I:rjvY.rrauo (Jeya se ka ra n et a t ., 2004)
drn-rodrlar6mriruei'vfintuJ::ilrr16orrtuuu 10 rvir lu 0.1olo (w/v)

Peptone water 2 aill#rdr rillq u rnr6 or stomacher lir n r : 16 oor.:lrffld': v on n r: rd oo r tfi
101-10-6 ornrfutjrilmriroeirlrroruriav:vnlunr:16ooxr]Eurrt: 0.t fra66sr: u*rrr,.,rr*uruoZ
tf,o Pl'ate count Rgar kiurvilurirauuaduur]:rnrrnrdorn6u6'rodrtl#vr'rqrurilrrrdod'ru
tvrnfrn spread pl'ate ornrfudrorutnrvtdorJldqrura4fr astt orrrrrrarfiua rflupar 24
t-rTil r riu qir ur uTnTa fr fi roi ry u u o r ur r,f;'u., d, rjufi n zu a

(2) uunfirtern{urounrruu6u (fDR, 1984; ApHA, tg92)
drfr'rodrrzuaerrirue{ufinrur.J::rjrr16oa1{rrr1l 10 rvir tu 0.1%o (w/v)

Peptone water 2 aill#rrir nYulrr u roiot stomacher dr n r: 16o o xlri'lei:v Frn nr : 16o or rfi
10'-10 

6 
ornriutjuJmfi'radrrtoturiay:vrr'rnr:r6oorrl3rrn: o.t fiaaf;m: u,rrr.,r.,r,6'oo3

ufro Plate Count Rgar ldruvituriraruuaf;ulr-J:rnornrdornf,ufi'rodxtri'ri'rorururyrdo6'ru
tvnfirr spread pl.ate ornrfudrorutnrvrifor-ilvr"qruu4fi 7 o{Frlrrarfiua rt]urra t I iu
rfu dru:uTnrTafi fi ro3rylur.,r..,r,duo d, rjuvr-nzua
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(3) uunvr' Gun{uarf, mtaln:rousiat?{r{ (Sh i razi nejad et a t., 20 1 0)

riroTrodrrzu6rtri'ruqi'ufinul::ilur16oo.r.lrruu 10 rvir tu 0.17o (w/v)
Peptone water zuaillrir{rn-uTprutntor stomacher drnr:16oor.r1rf16':vd'unr:u6oo.rr
10 

t-10-6 
trnrfuijrlm6'rotirrto.turinv:vri'uneu16oorqjBillrr: 0.1 fraFfrn: a{!u0..r14.r:3&

tdelrfio Triple sugar lron agar hirrvirruirauruf;u:rr-J:rnorn16'oundurr-roeir.il#yr'rorurmrv

rdod'rurvrnrfrn spread pl.ate drorurnrrrdoilrfiqrura4fr 35+1 o{Frlrrarfiua r{Juraar 24
drhr riu o'ruruTn1afi fi ro3ryuuo rur r,d u., d, rjufi n zua 

"

(4) *uafiutundu pseudomonas (Shirazinejad et al.., 2010)

dr6'rot.irrzufrn:i'ruq4ufrniur.J::rj:rrrdoorturur 10 rvir'[u 0.1olo (w/v)
Peptone water zuailt#rdrri'ulnuunr6or stomacher lirnr:16oort1rff16':vd'unr:16oorrfi
10 

1-10 6 
orn#uijuJflfi'rodxror uriav:vri'unr:r6oqrriliilrrr: 0.1 frafrfim: uourr.r..,r,6'oox

tilo Pseudomonas lsotation agar (PlA)l{urvirruirauruduril:rnornrdornf;ud':odrrl#rn'h

t.rr*.r,6'16':urvrnfrer spread pr.ate rlrorurvrrvrdor-jufiqcuranfr 35tt o{fl..rrrar6ua r{luqcr

nai 24 {rhr fiuqiru:uTnrla fi fi ro3cyr.ruo rur r,d u o,d, triufi n zu a 
"

(5) uunfirEun{ulnfiv,loirJrray E co{i (BAM, 1998)

rirrt":odrlzufr nri'rue{'ufin$il::illrr6oo1,irru! 10 rvir lu Butterfield,s
Phosphate - Buffered Dilution Water (BF) zuaulri'rtrriuTorurn6ol Stomacher rvtrim-tocir.l
fi:vd'unrrut6oorl t01 1{iirils}riru6'?odrqjilrn: t fia66m: a.rluuaoor BF 9 fraaam: r.ralqY Y u v A
ttatdrnnrirutn5o't Vortex mixer ovt6'm-rodrtfi:vd'lerrr:rr6oox 10 

2 
u6oorrn-.todr.rToui6

du4-1
16urri'uoufi.i 10' rirun-'lodtfi:vd'rnr:rdoornfi 10', t0 

2 
uav 10 

3 
nrrur6orrray

t fra66n: arluuaoororr',t,6'uo,d. Lauryr. Tryptose (LST) broth iliurn: 9 fia66m: qru
t6oortav 3 vaon rirtrLil:rfiqcura4fr :stt orrrrurarfiua r{Junar 48 rj'.:T1r ornusuriru
fr'rodrrornvaoflolvl: LST broth drn^nflrr Trruldqilunv,drdrr., 1 qil rirunrluorur:
Britliant Green Lactose Bi[e (BGLB) urotn rirhr-judqrura4fr 3511 a{fllrraufiua i{Jurrar
24-aB ri'rTar'r fi!qiruruuaoorfirfinflrtrufrreirurirtiBrrrulnr6v,loisrnlnrr.r:1{ rr,tpN ornrfuriru
fr'rodxornuorr.,r,r,f;'uord, gcla broth fiifrnfrrmrr1d1uyarrr..,r..,r,u-'urudo rC broth
urfrrrirtlililfi 45.5 o{6'rttatfioa r{Junar zq-aa ?i'lTil{ riuqiruruyaoorfirfioflrru#reirunir

sa.yd.e!!ilr ruLeldv'loiltr nmr:r{ M PN ufrrfio uu n rfi oor nyaonfi rfr nflrrluota..tt 16 uo,d, EC broth
a{u!01141:lf;r.,t'f, Levine's Eosin Methytene Btue (L-EMB) agar rirhJillfioruranfr :stt
oqrtrttat6ua t{Jutaar ta-z+ qirlrx rf;onTnTafiray,{1v?Jo.i E. coliaruay s lnrTafi ,*,ruou,3&orur:tduttilo Nutrient agar ilufiorura4n :stt orrrrrrarfiua rflurrar 1a-24 d:Tu.r rj.r:rr
eiorun:u yoaou tMViC Tou E. coti lrizuayrnaor-rrflu ++- (E. coli biotype 1) uio _+_
(E. colibiotype 2)
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G) Stophylococcus oureus (BAM, 1998)

drm-:osirlzu6strirudufinuil::rhrr6oorr*uu 10 uvir "lu Butterfietd,s
Phosphate - Buffered Dil.ution Water (BF) ovt6'fr":odrlfi:vei'lnrrludoorr 101 tdflrilu,
rirori'rodrtr-lBilrm: t fia66n: arluuaan BF 9 fiafian: zuarlri'rdrnlud'ruunrio.i Vortex

. _ tvv ' 
j _)mixer QuLqa?0u1{fr:vd'lnrrt16oo'r{ 10' u6oors6'?odr.rTnui6udurri'urufir t0 

3 
rirui-a.;-1 .2^-34^^^

fir?0u'r{r:uaun1:r1lo01n, 10 ', 10' uav 10 
- nrur6o{1{ay t fra66sr: afluuaonorur:3!

taEj{t{o Trypticase soy Broth (TSB) firfrr loo/o (w/v) NaCt rrav 1%o sodium pyruvate
nrutdlduau 3 uaoo :xll 9 ilaon rJrfiqrur,r4fi :stt o{a1r%arfrua uflunar +a qir11.:
u 4 .j, j y '
n'ot6onraaoorfiriurflo.rornnr.:to3rytoruio riufinzua uarcirurdoornraaor,firju6'runr:florrun
16o (streak) urr.r.r,6'orrdo Baird-parker Egg-yor.k rer.l'urite Agar (BpA) rirtriilrdoruranr-
35+1 6qfl.r*aufiua rtjurrar +g ?irIil{ rfionToTafia-nuruvLevnu?Jo{ 5. oureur rur.r,*r,
rsfo Li'ud TnTafiturri 1.s frafiruor:raBolrarln.jr firriur qu touriur ari.,;;r;.;tra,r.,
r{r fi rt{u:ouTnlafi utav/uio fi rt1at6'rwju eluav z-E TnIafl rir uriavTerTafi rry oraaunr :
ru6m coagutase 0nuonraa)

fl 1 :yr odau routuiln uo I raa

tJ tlnvlaralr n:vrir ufBerr rt: 0.5 fr a66 m: artuuao ny naor lfi u rdofi d'or nr:
voaolarluuaoofifivrararr tJlfiqcura4fi as orrtrrrardua n:?er,ra 1,2 LLau o qirhr

nr:eiruata S. oureus ovlirl#vlararr6'um-rrfluriou (Ct.ot)tur-JBlrrulrnn.ir
1/3 tottjS:rrrtrrotrorrn'014il4 u1nv,{ara:rro'u6'rr{Jurioutt6tvrs.irarnovhilraam'o16u.ryaon

dr uiu: v d'lr ot n r : d'u 6'r d't n eir r fi ri'1fi

o kiinornr:d'u6'.t

t + d'ud'r r{Juriourjou tri:r:r n{l
z+ d'ud'r ufl uriourio u :rtndr
3+ o-un-rrfluffaulraqj

4 + o-u n-r r{J u ffo ura, n vYr raa o n uua vtrit riu ffi o n dr ua o pr

n1T:1U{'.1U9{A

firJ rir u r u u a o n dl#zu a r{t ur r n r o r u ri a s n r r u rril du uiu fi n zu a r{i u r r n rl' o
a-nuruvnr:6'uoi':oqjlu:vd'r 3+ uav 4+ uavrjufinzuart]uau rfio#nrcruynr:6,ufi,roqjlu:vd,u
0, 1+, uav z+ rjrhJejrurirornnr:r.: MpN 3:3:3 :lul1uria stophylococcus Coagulase
Positive vr'1610ufi uilrarflu MpN/g o'rodrr
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(7) Solmone{{o (BAM, t99B)

dr6'r o dx zufr nniruq4vfi n ul::rhr tioort ulu 1 0 rvir lu Lactose broth oyt6'
vti-ot

a?ou1{vl:vouF)?13Jtooo't{ 101 dlhr-iilfioruranfr aStt o{6rrflarfiua r{Juurar Z+ tirTil.:l!

hitjrrlsrrirufi'rodrtlSlrn: t fia66n: alluuaonyoaolfifiorur:16r*rd, Tetrathionate (tr)
broth tJ3lrrr: 10 fra66n: uavrirun-roeirr 0.i fraFfior: ar"luuaonyoraotfifiorur:r6'o.,td,

Rappaport-Vassiliadis (RV) medium rJ3errm: t0 fra66n: zual"L#rdrn-u6":uuniol Vortex
. , .j d o u u a i' Jmixer l:tvtQcul4nu 35+2 uas 45t0.2 o{fl'rruar8ua s}rilrirFl'!n'ordonuaonfrdutfro{alnn1:I U 1 - --
^ 

j Y , oY i, v u e v
tairgtolufro ornriurirurfioo1nvaoafirjud'runr:finrunrflo (Streak) uuo'ty1:reu{rflo
Hektoen enteric (HE) agar ilrdqruu4fr 35rt o{Ft'rLtarfiua r{Jurrar z+-aa rj'tT:rr 6'nuruv

lnTafi ran r vt 0{ Solmone{{o o vfiToTafi f; rfl t.rr LLnil#1 riu or ofi utotrifi r pr rir m:r na 1 { !'r{
f s d dd o q r 4 4 &" * o & o. * o.lnlaf,orofrfrrfrturoLuqjrr:{na1{uiorfiorfr'rlnIafr ornriurirlnlafld'rndrr:lrnrvlfluorur:
i6'ut rdo N utrie nt a ga r [fr?d1 ilry or aol a-nu6uu vt1 {fi ? rnfi

1)Triple Super lron agar (TSl)

2) Lysine lron agar (LlA)

3) Urea agar

4) lndo[e production test

5) Motil,ity test
oq, r ! t. 'rirhJillfiqcuu4fr 35+1 o{fl1rsarfiua r{Jurrar z4 drTur riufinzua

I.d4
n 1 : r!a uu tt! a{?J o{ 0114't : La u{ LilO

(B) uunfirEunriunrfimBamrfiu (Niven et a[., 19Bt; Huang et a[., 2010)

riro'radrtzu6nti'ru',4'vfin[rj::ilrr16oo'r.rrLUIJ 10 uvir'[u Butterfietd's

Phosphate - Buffered Dil.ution Water (BF) ovteiri'todrrfi:vpl-ln?1ilr60a1.i 101 l{flrilrl
q

rirooi'rodrrtjietrm: 1 :raaafli a{[rtuaofl BF 9 frafrfin: zuallrfrr{rriu6'rurntol Vortex

mixer ovtrin-ro drqfi :v6'ln?1:r t6oa 1{ 1 0 
2 

u6oo rr sr-r o sirrTn ui6 rd ur riuoufi r 10 
6 

rir u

6'rodrrfi:vd'r-rn1:16oa'lnfi t0 
t- 

10 
u 

nx1il16oo.r{ay 0.1 fradfim: a{!uo.ry1:,dru,d,
Histamine-forming bacterium isolation (HBl) agar firfil L-histidine ornfiuldruviqruir
. .j 

' C ! - t qyei Y u
a1iltuAuill:lflo1nLf,otnAud'rodr{[fifi'rnruLrvrvrfrod'?utflF]fia Spread ptate drorurv'{1urfio

il:rfiqcura4fr 3511 o{fl1Ltaufiua u{Jurral 4 iu rilsl'ruruTnTafififid'nrsilvql'rrurvfiro3ruru
3 & 4 s s 44q 4 4 r v 4

0'r14'Hrau{r1J0 n0 Lft Lauafl'11450ail?.i uufrnzua

(9) :ruay6ari (gRn/l, tqga)

rjr6'rodrlzufrrlfirusi'ufinur.J:;rJlrr6oorr*ul 10 rvir lu 0.1.o/o (w/v)

Peptone water zualtriudrriuTouun6ot Stomacher os16'6'rodrl:vriunru160a't.i 101 flrla
fil:aualu6"todrrfi:vpr-rnrrilu6oqrr 101 lBrrm: t fra66sr: ld"luar:avaru 0.1yo (w/v)

Peptone water tJ3lrn: 9 fra66m: rjrlr-izua:rdeurn6ol Vortex mixer rvtfrfr'radx:vd'l
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n?'lilt6oo'l'i t0 
2 

ud,rt6oorrfr"lodrrrirui6ro'urri'uou16'o'rodrrd:vd'uerru16orrr 10 
6 

tJuJ,
ar:avarufi'roejrrraturiav:vo'rnrrrr6oo.r.r 1av 0.1 fra66m: a{!uo1y,.r:,d'oo,ii,
Dichtoran Rose Bengat Chl.oramphenicot (DRBC) agar n:ur6oer{au g dt rndud'rodr.:1ri'
fi'arrutnrvtfio rr#lrjrlr-lillfiqrura4fr 25 o{fl1rrarfiua lflulrar s iu (tri6'or.d1o1uL*.ru
4 . * - a-._.. < r.J ^ j .y r[?J0) u!a1u?l]LnLautot:ruavEaotvtroBc-uuuorvrr:rfru{rf,ofioijludt{ 10-150 TnTafi rrav
l-ufinzua - u

3.2 n1:oon ttuunl:ilnao{?Jo.t6t1:oonqvrdvrrrfi anrlrorn uunfirEulil:lu[o6n
tunr:nru nun6uvrEd{,,ruu ufl outuar d qrfiruqio*ar:ms ra urj::rJ

o r n n r :fi n ur rru n fi ri u fi rju rfl o ulu zu a n i'ruq4o r ;r :y v ra ul : :il o r n {o 3. 1 d n t
rurnfiriuvr'rlurf,ourfiu.rn{lrfiur t6'uri urnfirianq'luoyruyo1:Ty:*forr,, ,i,fulu,frrrud
dod<J-
n{r1n1:Flfllerdtalatolar:oonqmBurlfrrnrNor n uu!nfiGuTv!:tuTo6nlunr:rrrunu uuetfi uiu
ndltavtvrol:Iv:ilvf.rralndlurflouluzu6mrYruq4'orur:yvrnuil:;l Tnulirnl:ooflLLlr!nr:
voraord'rd $

rir o'r a d r t zu 6 rr flru qio r v r : v v la ur.J : : r.J tfi n y fi n o u rr#r fi r r r sr'r u il r ulu o-r u r-pr r a uivqr+,clrm'rilfifrnurnnirlx arr tvirri'u 2x2tq'uilt:un: dr6'rodrrfi16'lrlirnr:finrgrujiuurfiuu
r-i:vfrvrBnrnnr:rirdrrirnfiriunq'lravirvroT:Tvr:r.JrYorrro..,na..,rornqrBrrrfirnrntor

rrlnfiriu1v{:tt]Tofinrfr s o'.tufi'r{ @ocillus subtiuis, B. polymyxo, B. thurigiensis, B.

m egote ri u m ttav B. lich e n iformi s) lu grJtor ei:ula uiu{u ua var :fitl3aydril!uu rfi uun-u
dU I A

ar:tnn=altrt:rvu 6o n:olitanFn rravzu6ni'cu.fiulnrrvroSlofruyxnr:frr 6o tufiu fifru,hIlu
a.r6 mnicuq{orilr:'turSoq-r-u fi r rur-ir r{luqn nr:mqaord'r riolild

j
q n fi t rafi n rrr.J : ;r-hfr il 6'r u a r : o o n q vrdvr r r 0r n r yr q r n rur.l er fi ui uTn :trTo fi n

B. I i c h e n ifo rmrs lu;lu orrirula r{usju (T1 : C B L);.
yafi z u fi n ur : ; rJ r fr r 6'r u a r : o o n q rdvr r r fi 

.l 
n r vr o r n riu n fi ui ulu :luIo fr n

B. megoterium lugrJtoldrular{u{u (T2: CBM)
i.

qorfi a rafi nuuil:grJuFil6'ruar:oonqvrdvrrrfirntrorn uunfi Gulvr:trTofr n
B. subtiltis lugrJuatritutar{l{u ff3: CBS)

!-
11 n fi + rafi n ur.J : 

;r.J ifi il 6'r u a r : o o n q udvr r r fi r n r vr o r n uu er fi G uTfl :t!To fr n
B. polymyxo lu;rJuo.rrirutarduriu (T4: CBp)

i-
q n fi s rafi n uil : ;rhfr il 6'r u a r : o o n q vrdvr x fi r n r n o r n ur n fi 6 uTv! :hTo fr n

B. t h u r i gi e n srs lu;rJr o rairula ujl{u (T5 : C BT)

, rinfi o vfinrur-l::r.Jrfru6'rua',rornqrsrrrfi.:nrvrzuartoruunfiriuTm:tuTo6n
V - u lay\ 5 aruv(uo"lu:rjuorairutau{u{u (T6: MixC).P

q o fi z ufi n urj : :rJ rF r 6'r u a r : o o n q vrdvr r.: fi r n r n o r n ur n fi ri uTv,l :tuTo fr n
B. licheniformrs lu;iltotar:fitr:iqvrd (T7: pBL)
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i, Fr vr' B rafl n ul : ;il rE ar dr u a r : o o n q vrdr x fi r n r n o r n uu nr fi G uTvr :tuTo fr n
B. megoterium lu;r-Jrosar:filu3avrd (TB: pBM)

j
t1 or fi e u:r*n ir! : grJ rB r frr u a r : o o n q vrdvr x fi r n r yr o r n uu nr fi rB uTn :tuTo fi n

B. subtiltis lu:rJrorar:firlBqvrd (T9: pBS)

q o fi r o ra fi n urrJ : grJ 16 u rir u a r : o o n q vrdvr r t fi r n r n o r n ur n fi ri uTn :h]o fr n
B. polymyxotu:dtorar:finu3qud (T10: pBp)

qrfi r r rafinurJ:gtlfi r6'ruar:oonqvrdvrrrfirnrmornurunfi riuTn:luTofr n
B. thurigiensrs lu;rJtorar:fi,:uiavrd (T1 1: pBT)

f,

- qqfr tz ufinrrr-l:;r.Jroupiruar:oonqvrdvrrrfitnrilzuailro{uunfiriaTvr:tl1o6n

vr-l 5 aruniuri lu;rJtorar:fituiqvrd (T12: Mixp)

qofi r : ufi n uuJ:;rJ rfr il6'ru ar:avarutufr unru ujlqju 1 000 rUlm r. (c 1 : N isin)j
qorfi t + rafi n rnJ:;rJ rfr t6'r uar:avar un:n uan finnnril r{:rsiu s fr afikari (cz:

Lactic acid)

qu,fi rs r,lfinul:grJr6rd'rurhnflu (c3: rhn6'u)

t6 I a r : tnr fi tta u a 1 : o o n qvr Bv r r fi r n r n o r n uu nr fi li uly! :tuT o F n rJB u r m : 0. 1

frafr6m: a.:lupt-roejr.lvrfinrrr-l:;t-I ornu&urirrt-eodrtrafinrur]::thrrsuinryrlun.rnarafrntJaan
td. ur6rrirlrruriturl'rEuqcura4fr + orrtrrrardua uaydrn-:odr{31rfinu1nrun1yrryr..r{

dq o u ioaqirlyar Lurnfr O, L,7,.l4,2l wav Za riotrl

4. nr:irn:rvrivrrlafiG
nr:vnao.:lirfl1:roao{ :'f,r 'il0ryafi'16'ornnr:rqaoqttan.ir{Juritaf,u * rirrflururu

il1n:6'lu (s.D.) tolrj3lrcuuunfiuiu [asdr{olarrirn:rvrinrrruuj:rJ:ruvrrrafifrd'rai6
One - way ANOVA rravrrJEulrfiuur0t{ourirt, Ducan's Muttipte Rang Test (DMRT) fi
:vri'uriurirdry o.o5 loruldT!:un:l StatisticaI Package for the Sociat Sciences (SpSS)

rroirYu 17.0



uud 4

r,lanltunao{

a1nn1:finu'rn1:l:vungi"[{uurrfiGuIn:hTo6ntuzua^mi'cus4'orilr:mvrauil::rJ Tnu
lir nr:finurfilq ruaurifivrl{fl't uR'r$rLravnafi'livrurtor zufrrrri'rud'rafin rurJ:;rJfi r61rrunfirio
Ivr:tuIofrnlu:rJururraeiud16onu{t ,rurYon.,rrraouar:oonqrdr.o6.nrvrornru.firiu
In:luTofinlun1:n?unsrnfruvririluzudmi'ruq4uil'nLLil:;rJ t6'r.ranr:yrnaor6'rd

1. nlTa:?oGlouf,nuruvuacnruauffiill{n1un1y{rorar6nriorcflo1u1tils[a[nJ:rrJ

1. t d'nurucro.rar6mrTrucf,o.ll41flie[a [nJ:grJ

ornnr:finurd'nuruvvxnlunlunll\fl0r26mfi'ruq{'ufinuil:;rJ 16'uri rafinupr qiruru aU

tfrq iisi'ruilruluuBr:6uaalquuo{rru d'rraiortaqi vru.jrrafinurrn'o : "ufrrr fid,nrgruy
uo.j
9r{ttfiFt{[ugl1:1{yt 2

nr:rtfi 2 #nurusur{ nlunlTrlJo{r.rf; mri'rus{'ilfi nur]::ri

Fl?ou'r.i aflufuv :rnr (urm)

4vdv
uil n Llil{1Jfi tilau0u tL14{il1 n

rtluuilu frrr

(nrflTqurvtiuyri uaurauur)

700 trvr/nTaniu

14ufltt14{UFl0lJtUU

(nrvlTos rvtiuvri uaurauur)

t:v u#.r f,#l

.^s
/uu ulyt/flLan::J

rafinufriunlurilrdou

tuun aail

(nrnTnurvriuyri uaumuur)

450 urvr/n'TanYu
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1.2 q6udsJfaul{n1un1v'rsoro.rf, mri'orqf,o1u.rrfl u [arnfl.r rrrJ:;rJ

1.2. 1 s,l a s o l uu n fi Gulil rtuTo G n u r fi a 6'afi o glu;rJ nr :lir uvis uu u uri 16 a n u6 r
(Freeze dried) siorirGurrurlraa:vdnauuEciarur:oti.ttltfralrarBnriruc{ufinurJ:grJ

l -2.1. t ru a tl o I n r : tG u uu nfi 6u1il :luTa fi n si o ri tJB u r rurh 6 a: sfi a G uvr
Etiaru, :nrirhjttitfftuarf,qrfiruq{rafinurJ:grJtuiuu:nro{n1:ilnao{ 

q

o r n n r : fi n ur a a t o t n r : t fr u uu rr fi ri uTn :luTo fi n ri o n r : uJ 6 u u url a t r.JB I r ru3 ^ ! ^ dt
drda:sfroduvritiar:rr:nrirtr.ftrTldluzu6nriruqi'ilfrnuurj::rJ 3 rfrer t6'uri rafinunrftnriouuri.r

o' 9 til1n vfrnlqoltuu ttavuflnlerlurirrflolluiuu:ntornl:rnaatil1J.ir ynronr:roaocfi
a dd i q s a

umr uunfr u5 uln:1u10 6 n (T !, T3, T 5, T7, T9 uav T1 1 ) fi rirr-iirr curfida:rfi nfiuvridarur:a
rjrlrli{[6'oqj1udr.: 0.4423 x o.oo32frr o.se+o t 0.0095 rnu{FrF]?unlfitrirfrilulnfiGu
ivr:luTofrn (T2, 14, T6, TB, T10 rau Tt2) firiroqjlutiar 0.4233 t 0.0055 fit 0.5673 t
0.0091 o1nn1:voaouvrtafi6rfiou.Jiu!rvl'rJlrlqnr:ynaorfirfrlurnfiriuTvr:tuToFn tuauur]

iu , ^ dd I 14 s q , e,^-_!._--_ , y t dvn1:Ynao{vlLtltFu]LLUn?itiuLvl:LuloEn vrujrilnrfrrrnnrirrri'uodxfiriurirfrryvrxafr6 (p<0.05)
I a - ai ^loru zu6 rrniruvifi rfrl rrlnfi riuTm:trloG nlirlri'rfr n n r: uirdur ornirrJirr rurir 6 a:vfir6uvri ti
a r l r : o rirl ill?il 6' ri't rfu dl a q rJki'j rlu ciu m o u n r : r fi u uu n fi ui uI m :lul o F n fi zu a ri o n r :
ur-Jduurrla'rrirrJE:rrrurir6a:vfinauvritiarlr:nrjrtlir161uzu6nfiruq{ufinril:;rJvrsr 3 rfrn
uq.a
n{LLAn{Lufit't:l,iyt 3

t.2. 1.2 0i a s o { q ru u 4 fi 1u n r : 6'o rff u ri o ri r rJB u r ru rlr 6 a : v vrd n 6 uvrt d
arur : orirhjl{t6luarfi nfr'rue{Mfi n uil::il

or n n r : fi nur 
^uo, 

ul'.l.r,6u in rgr zufr fl ri'6ud'rafi n utJ : grJfi'r g rfi n tfr uri rafi n
urruftorioururirlrn ufinrprorrus uavyfinr.rorlurirrfiol fioruynfr 4 [au 30 + 2 o{fl.r
ttatdua t{lu:suvtrar 28 'r-u riar-i3:rrrurirAa:sdoAumidarur':odurlfflei nu.irnr:rffr

u4a
:hurzufimri'auvirafrnrulqilfiqrura4fr 4 ornrrrarfiua LLnu 30 *20{rrrrrarfiua r{Ju:vrvu:ar 28
iu finr:rrJduutulattoqlsrrrurjr6a:vdl6uridarer:ndrerrki[6' louqonr:vroraorfirfiu
inrsrfiqruuQfr 4 o.rrr,ltraufiua r{Ju:vur,ru..l ,u iu (tt, T2,T3,14,Tsrrav T6) fi:rjuuu
rvfiouniunriTl6ofinr:rxfiuotrJErrrurh6a:vfinFuyridar:rr:nrjurl{td'maoq:v 

uv nar'tu
nr:tfi!inrcr TerufirJBtrrurir6a:vfiqFuyieiaur:orir:rrfui161uiuu:nuasiuaqfr'rurornr:

rffuYnuroqjlurjrr o.4.qzz t 0.0119 - o.ruro t 0.0056 LLav 0.4743 t 0.0012 - 0.5913 x.

0.0092 murirn-tt unu{ulutonr:vnao.:ufinuorfinriouuri'rrrn16lurnfirEulm:hTofrn (T1)
uavtlotufinuorrftorriouuiri.llrn (T2) fivrunr:ufrldurorriSlrcurir6a:vfioduvritiarlr:o
riurldtri'odr.:firiurirdryvrrrafifr (p < 0.05) ,rnr-,n#luunnr:uoaorfirfiu:hrsrfioruranfr Eo
+ 2 o{FrlL{arfiua rflu:vuuL'ral 28 iu (T7, TB, T9, rtb, rtr rrav nzj ;r#;;;#rfi.
ruil:;r-lvrst 3 rflpr vru'irfinr:rfrrdurorrJirrru,iraarrfiq6uvritiaur:nrjrrrltldraoer
:vuvrrarlunr:rffrYnrvrodrtfiriudrriryvrr.rafrfr (p < 0.05) Torufilsilrruriraorra.iuri,;
aur:adrurl#l6'tu{utt:nruaviuaprfr'rutolnr:rfilinuroqjlutir s 0.4263t 0.0051 - 0.4670
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t 0.0025 LLaa 0.4727 t 0.0021 - 0.5123 t 0.0042 rr1il6i16'u unu{ulutnnr:ynaorufinun
lufiriiolrfrlrrlnfiriuTvl:luTofrn (T11) uavrorafinroiuriltrutri,AruunrfiGuTv{:trTo6n
(ltz) finunr:nrtfitronJBu'.lrrri',aarrdqfruvridar:n:nrjrlrlqit6'odrrfirier;irn''cyyrrafifi (p <
0.05) rrantlrfir#u'jrqcuraqfrlunr:rfiuinrgrrt]uflo6'ur{rrirydai.:r,rariorlB11rrurlraarrfi.irr;,i

arrur:odretrtffluzu6md'ruq{ d{nr:finurnirfinu'irnr:rfir-rinrgrzuanri'rus{ufinuurj::r]doruunfr
4 o{fl1ttarfiua triei.rzuarionr:uJduuur.Jaruorr.iS:r.,*r:rAarrfinFuvridau.*r:.,*rf.f{,

4@
zua mn:ruvr d'l uant'lunr:rrfi :

r.2.1.3 r{aso.rrruv[aartunr:osrrfiusionr:nJ6uuudaruBr,.,*rLaaw
fin6uvrtriarur:nrirhJ"l{tddodrnr:rffuinr*rvroqnna4fi+uas30t2o.:nrrqarfiaa

v , or nnr:finrg'l zuato{:u uv trarlunr:rfilinur rio nr:nJduuur.JalilBlrcu
da

ilrda:vfroauv5darlr:ndr1r-J1{16"[uzu6orfiru"]i'ufinurJ:;r-l g rflo rfiolirnr:15!fnurfi
qruu4fi 4 otrtrltatfiua t{iu:vuvt?ar 28 iu vrttdrqo.n1:rflao{lLauron?uq1 (T1.,12,J3,
T4, T5 uav T6) luiuuu:nuo.rnr:vrraotfinirtJElrrurir6a:vfiqFuvritiaur:orjr1d1#Li'oqj
lurir.: 0.4233 t 0.0055- 0.5820 t 0.0056 uavtuiuqnfr'..,ooron..,rrraor firiroqfludar
0'4727 t 0.0021 - o.5gt3 t 0.0092 olnn1:floraouvrxafrfirfiau-Jiuurfiau:rurrra"rluiu
tt:nto{n']:vlpraotfiuiuanfr'rutotnr:rpraor nu'jrfirirflrirrmnrirrri'uodrrfiriurirn'ryvrxao^o
(P<0.0s)

u , or n nr:finu12410.1:v uu trarlunr: tfil Ynrgr sio nr: ur.Ja'uu rn1al11ilrru
da

ilrda:ufrofruvrStiarlr:nrjrtrJidlfituzufrnfiruqi'ufrnurJ:gr-l 3 rfin rfiolirnr:ldrinryrfi
qruu4fr 30 * 2 otrtrttarfiua t{Ju:vuvtrar 28 iu vrujrqnnr:rqao{[auqornrunr (T7,
TB, T9, T10, T11 uav T12)1u{uu:n?o{fl.r:ynaorfirirrJBrrrurhoa:vfinf,umidar:rr:n
rirtdtr?lri'oglutsts 0.4263 t 0.0051 - 0.5846 t 0.0095 uavluiuqorfr'lu?ro{nr:yrFraorfiriroej
ludx 0.4613 t 0.0058 - 0.5967 t 0.0025 0lnnlruoaouvrrrafifirfiouJ6uurfiuu:ror,.ui
luiurr:ntolnr:vnnotfi'lfuqnfr'ruro.1fl1:lrnaonflr-r'ir firiry'[irrmnrjrrri'uodrrfiriur{r6ru
vrrtafr fr (p<0.05) n-luanflumr:r.1fi 3

rYtrfudlaqr.l[6"ir:vuvtrar"lunr:o-rrrfidrifinrariorirrjs:rrru,r'.,4a:rdq6uvrid

aur:nrirtdiqild'
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m 1 r'r { fi a rjil r rurlr O a : v fi o fr u ui da u r : n rjrlfl d16' (a*) lu zu 6 m ficu.r{ufi n ril ::l

r4r.rlururl: 6':o'nrg:fiurnneirlri'utuuu:#rruaoxn:uumnrir.:oelrrfiriuaird'ryvrr,:aa6 (p<0.05)
-jr,'rtatfrttflnrirrfi'uluuu':uou[Lan.iF]?,u.rrLFrflrirrodr.:l'riu;ir6'ryvnsafifi (p<0.05)

T1 : ufi nun ffi nfio u u#':r r n rm'rL uunfi riulfl :luIo fi n * q*r4n 4 o{fi r rra rfi era,

T2 : rafi nun rfi orfio u u#.wr n tri u6l ruunfi Guln:luloo'n ru q rura4fi 4 o r nr rra rdua,ts
T3: ufrnuaoururr rfr![unfiGeiIil:tuTofin ru q*a4fi 4 ornrrrarflua,
T4: ufinunouruu hiroruunfrriulvr:tulo6n ru orur,o4l^ 4 orfiruqarfiera,

<qfi
T5 : 1r! nu a [uilr ufr ou rn-u uu nrfi rBuIil:lulo s]'n ru o ruunfr 4 or nr rra ufi ua,
T6 : rafr nun"ludr rfl ou til rfi r uunrfr riuln:tulo n^n cu o rura4fi q o r nr rra ufi ua,
Tz: ufinuorfioniouu#lilrn ro'lirunfiuiulv{:tuIofin ru qrura4firi'or (-30 x zotntrarfiua),
T8: r'rfinuoufinriooutfilrnn trirfiluunfiriulvr:tuTofrn ru qrura4firi'or (-30 + 20.:nruqarfiua),
T9: ufinuoroururr rfiilLruFrfiuBoIvr:tuIofin ru qrura4firio.: F3i x zo{nrrrarfiua),
T10: ufrnuotoutuu h^irfi:ruuefiriuTu:trloFn ru arura4frrior (-30 t 2 owrrrarfiua),
T11: rafinuolur^1.rrii., ufruuunfiGaIn:tuTofin * q*r4l,i'.l (-30 t 2 o.:rrrrraufiera),
T12: uu'nunturhriiou trirfiilrunfiGtrivr:tuToon ru qrura4firi'or (-:o + 2 ornrrrar6ua)

Fl?0U1.1
:vuut?a1yfiao.: (iu)

?uyt 0 xuy128
T1 0.4423 + 0.0032 "'1 0.4727 + 0.0021"'1
r2 0.4233 t 0.0055 

11
0.4880 + 0.0046 

d'l

T3 0.4660 + 0.0079 
u'r

0.5123 + 0.0042''1
T4 0.4477 + 0.0119 "'1 0.4863 t 0.0021d'1
T5 0.5820 t 0.0056 

b'2
O.5gL3 + 0.0092u'1

T6 0.5630 + 0.0045 ''1 0.5750 + 0.0026 
u'l

T7 0.4453 + O.OI|2"'1 0.4613 t 0.0058 
11

TB 0.4263 t 0.005111 0.4630 t 0.0046 
11

T9 0.4670 + 0.0025 "'1 0.4743 + 0.0012 "'1

T10 0.4473 + 0.0104 "'1 0.4753 + 0.0006 "'1

T11 0.5846 + 0.0095 
u'1

0.5967 + 0.0025 
u'r

Tt2 0.5673 + 0.0091b'',l 0.5937 t 0.0110 
b'l
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7 .2.2 Har or uu n fi G uIfl :tulo fi n u r 0 a d'a vro a glu grJ n r :u'r u#r uu u uti ra. o n u6 r
(Freeze dried) siorirnarurfl un:o-oirrluar6mri'ru.fufi n urJ:grJ

1.2.2. 7 rr a t o { n 1 I t6 u rru n fi rE ulvr :tuIo 6 n ri a ri r n r r u r{J u n : or -ri r.rtu
ar 6 srfiruq{ufi n urJ :;f1u{u urn ?J o.r fl 1 ril n a o {

o r n n r : fi n rgl ri a t o { n 1 : t fr l urr n fi ui u1n :tul o 6 n ri o ri r n r r :r r{i u n : o -ri r rlu
d4

zua-nflcuvtra:r-nrrrJ:;tJ 3 tfin triurri rafinrorftnriourrrlcilrn, ufin!no!ruu uavyfinr_ro"[u
o4Ou

urlcioilLuiutL:n1o.in1:vtoraoluujr vn?ion1:ytFrao.:firruuwrfiriuTvl:tu]o6n (tt, T3,T5,
T7,19 rau Tt t) finirnrurflun:or-rirroqfludx 5.64 x 0.01 fir 6.36 t 0.04 uayron:rnrfi
{ ra dd e 

u - i i
L:rrmruunfrr5ulvr:h1ofrn (T2,T4, T6, TB, T10 uray Tt2) finiroejtud.x 5.33 x 0.01 fir 6.36
t o.o2 a1nfl1:raaor:vrrIafi6tfiorliuurfiauqnnr:ynaorfiu6:rurunfiGuTm:tlToon uavrer
nr:mpraorfitrirfriluunfiiiuTvr:hTofin vrl'jrfirirfitrjrurlnrirrfi'uodrrfiriucird'ryvrr,ranfr
(P<0'05) d'lriudtaqrJt6"irtucYumounr:rFeruunfiriulm:1rllosr^nkjfizuarionr:ujdu;rLrla{rir

n:u lfl u n : n-oi r.:lunra rr ri'cuo4'rafi n uil:;rJfi'l g tfr er 6'r uapxtun r :r rfi q

t -2.2.2 e.r a s a { q ruu4 fi tu n r : 6'o r fi u ri o ri r rJB u r ru rlr 6 a : v d o B uvr3 rj
arur:orirhJt{16"[us{6 nfiildrafi n rurJ:grJ

o r n n r :fi nur ru at ot n r : tff u:hrcr zu 6 nriruo4'rafi n uuil:grJyrel 3 tfr o 16'uri rafi n
rotftnfiouu#tlrn vtfinlorouuuu *avvrfinrniurhr{jol dqrura4fr 4 rau 30 x 2 0.ifl1
ttat6ua tilu:vuvt:ar ze {u siorirnrur{Jun:o-rirr nl.irnr:rfirinrsrzuFmriruqi'yfinril::l
da!

frqruu4fr 4"atnrttatfiua ttav 30 x 2 orrtrrrarfiua rfju:vuvrrat 28 iu finr:ujduuutjar
to.:rJ3:rrrur^lrda:vfi1fiuvridar:rr:nrjrurtffld'Inurnnr:yoaorfirfiuynrc.,fi;-ilfr; ;;r.,
ttatfiua uflu:vuvtrar 28 iu (T1, T2,13,T4,15 uav T6) fi:rjuuluafiouri'unrir:dorirnrru
r{lun:o-rirtnioudrlrrtfinaon:suvraarlunr:rSrYnrgr Tnufirirnrrr:rr{lun:or-rirrluiuuu:nuay
iuqnfr'rutornr:rfiuinuroqjtudr.: 5.34 t o.o2- 6.36 t 0.04 uav 5.33 t 0.02 - 6.43 x.

0.03 mrucirri'u unt{uluton1:manotutt*flunrftnriouru#tlrnfitrirfruuunfiGulvr:tlTofrn (T2)
frnunr:nfrrf,urorrirnrrrrflun:n-pirrodrrfiriui{rdryvirtafrfr (p < 0.05) rrnr..,ndlrru,n..,,

{a - i e

vqaorfirfrufnurfrorura4fr 30 * 2 orrrrrtarfrua r{Ju:vuvrrar 28 iu (T7, TB, T9, T1o, T11
rrav T12) 1olzu6ni'ruq4'rfnu,rr;,Jrau 3 o;; nu'irfinr:u]duurlarrotrirnrurtlun:,-rirq
slaoq:uuvL?arlunr:tffuinrgroEjr.ififitrrirrYryrrrafrfr (p < 0.05) kiufirirq:ur{jun:n-rir.:lu
fur:nraciuanfr'raro.rnr:ufirYnrvroqlludrr 5.33 x 0.01 - 6.35 x0.01 uau 5.31 x0,04 -
6.52 x. 0.06 mrucird'u uaotlrirriu'irnr:rfflYnurzu6mfirue,{"luqruranfifiufrrflu#ueirzuarionir

n r u r{J u n : or - ri r tlu zu6 n firu s{ d'l ra ntlu m r : r t fi 4
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1.2.2.4 alato.l:suu[aartunr:o'srrfiusionr:rda'uuudatrirnarurtlun:n-rir.r

or n nr :fi nu1 riato.i:v uu trarlunr : rfi uinur rio nr: uJf, uuurja.ltjitrcurir6a:vd
n6uvritiarur:nrjrtrJt{lflluzufrsri'ruq4'ufinul:;rl : tfin rfiolirnr:rfiuinrsrfiqcuranfi 4 orrrr-
rtarfiua rflu:vuvrrat 28iu nu.jrrlonr:raao{[au?,onrunr (T1, T2,T3,T4, T5 uav T6)
luiurt:ntolnr:vrnaorfirirnrrurtJun:n-oirro{1utix{ 5.34 t 0.02 - 6.36 t 0.04 uav1uiu
aofi'rurotnr:rnao{ firirou'lud:r 5.33 x 0.02 - 6.43 xo.o3 a1flfll:raffouv,rafrarfio

r44dttJ5uutfruu:vuvtrarluiutt:nto{n1:vtnaotriuiuqofr'rurolnr:yqaormu.irfirirfilriumnrirr
v I du o unnourrilfurir n'ryrxafr fi (p<0.05)

ornnr:6nu1zuato.i:u uv taarlunr:rffrinrgrsiorirrrru r{iun:o-eir.:1uzuf,mnlruq{
rafrnrrr-J:;r.J 3 tfio rfioliTnr:rfiuinr*rfiqrura4fr go t 2 ornrrsarfiual{iu:suvrrar 28 iu
nu'jrqo,nr:roao{ttautrrrr?tir]rJ (T7, TB, T9, T10, T11 uas T12)luiurr:ntornr:moraorfi
rirnrrut{Jun:o-oixodlutirt 5.33 t 0.01 - 6.34 t 0.00 rravluiuqerfr'1urro{fl,r:yrraorfirir
oglurirs 5.31 t 0.04- 6.52 x 0.06 o1nn1:raaouvn.iafifirdoujirrurfiuu:vrryrrarlu{u
u:n?ro{n1:vlnaotriliuqorfr'1uto.in'r:vrqaoryll'jr firirffhirrrrnrir.rfi'uodrlfir7ur{rA'ryvrrrafi6
( P<0.05) d't raomtustr:rrfi +

-U<fr'triudraqtJt6"ir:vus rrarlunr:o-n ufi ulrifi zuarionirn:ru r{Jun:pr-rir.r
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m'r :1 {fi c ri r n r r u r{J u n : q -ri r r r o r zu a n ri'ruqi'ilfi n [l : : I

14111uruq: 6':o-nr*:fiumnsirtfi'ulu*u.:drutanrnruumnrir.:odrrfiriurir6'ryvn.rafifi (p<0.05)
-jsr'rrarfrrmnrirtfi'uluuuu:uoutuaa{n?1xrLrsrflsir.:odr{firju;ir6'cgur.:afifr (p<0.05)

dd
T1 : ufr nuor ffi orio u u#uLrn uol uuunfi Gu1il:tu1o fi n ru qrura4fr 4 ornr rra r6ua,
t2: rafinunrfinfiourrlililrn hJrfilurunfiGulvr:tuIofin ru qma4fi 4 o.:flrrrnrdera,
T3: ufinuorouruer ufiilrunfiGuIil:tulofin ru qrura4fi 4 o{rrrurar6era,
T4: ufinurroulua tilrfrruunfrriulu:tuloo^n ru orurn4fi 4 orrrrrrarfiua,

<qYd
T5 : uri nu or'[urir rtou umu uu nfi r3ulvr:lula fi n ru qrura4fr 4 o{rrr rra rfi u a,

<oY
T6 : uilnu pr"ludr 16ol tri rfi l uunrfi riulu:tulo fi n ru o ruunfi + ornr na r6ua,
T7: rafinuoifio,iou[lirilrn rfr',*unfiriuTv{:tuTofin ru qruranfirior (-30 x 2orrrrrrar6ua),

*drri$
T8: ufrnundrrrioaur#.:lrn h^irfiuuunfiriuTn:lulomn ru qrura4firior (-30 t 2 ornrrqar6ua),
T9: ufinuorouruu ufiilrunfirEulvl:tuTofin ru qrura4frriar (-3ot z orrrrrrarfiua),
T10: ufinlnauuuu tilrfiluunfiriuln:lulofin ru qruranfiria.: (-30 r 2 o{nlrrarfiua),
T11: ufinuolurj,riiar., rfituunrfiGuIu:tu1ofin cu qrura4fi#or (-30 t 2 o.:nrrqrarfiua),
T12: rafinunluri, uiiol tritfruuunfiGulvr:tuIofrn ru qrura4fi#or G30 x 2ornrrrar6ua)

tnn't:ylna0.1 :uuy[?a1Yloa0.1

?uvt 0 xuv128
T1 6.36 x 0.04 

u'1
6.40 x 0.02 

b'd',1

I2 6.36 x O.O2u'2 6.43 x 0.03 
o'''

r3 6.33 t 0.01 
u'1

6.34 x. O.o2d't
T4 6.35 t O.O2^'1 6.34 t 0.02 

d'l

T5 5.72 x.0.06 
b'l

5.82 t 0.06 "'1

T6 5.34 x 0.02 
d'1

5.33 x.0.02 s'1

T7 6.32 x O.o2u'2 6.45 t O.O2ub'l

TB 6.33 x.0.01 
u'1

6.52 x 0.06 
u'2

T9 6.34 x 0.00 
u']

6.37 x 0.04'd''
T10 6.35 x 0.01 

u'1
6.34 x. O.O2d't

T11 5.64 x 0.01 ''2 5.54 t 0.03 
r'1

TT2 5.33 x.0.01 
d'l

5.31 t 0.04 s''
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7.3 n1:rnEusrtuadrrunfirislu:luToGntugrJnr:lirurffruuuudrs'onur6r (Freeze
dried)

or n nr: tmiul rtaduunfi uiuTv!:iulo o'nurfraa-atu:rJnr:lir urit uur rrdrEo n ufi.r
(Freeze dried) lorut?irflufi'ruiiortjr6'urdoi6larlur..r6mn-ruq{ilfinurJ:;tJ rirToru,*.,r,6'o*
ruunfiriuln:luTofinr,fiad'atuorur:rf;uor,fr Tryptic soy Broth (TSB) rflu:vuvr:ar 24
t1:kr ornriurirtt]inrirnr:ornnfiuuarfi 580 urTumm: tri'ki' 2.0 AU uuaydrnr:m:roriurdo
rurnfiGuTvr:tuTorrnurfraA'arrr',r.r,f;'uord, pcn uav Bacit.[us Medium nu.irfir]Ba.rurdo
2'45 +. 0.92 x 108 uav 2.53 r 0.39 x to' cru/g murird'u ornrfurirruu^fir6uT*:tuiran

oovurdadalrlir"tuoqj"tu;rjnr:liruriturruuri16onufir uavdrnr:n:rorirrl3rrruruunfiriun6i:r
rsvrumoT:Iv:tlfr'rurnuravuunfi6un{r Bocillus #orururr..,r,r,u^'uo,d, pcA ray Bacittus
Medium nu'irfrilSrrcurvirn-r 3.80 t 0.70 x 108 uav 2.75 x.0.78 x 1oB cFUlmL muiir6,r
01nriafl1:vlrlaoluranflrXrrlu'iri6nr:drrr#r ruuurrd16onrr{lrfluiBnr:firulrvaulunr:riurtd
AaZ

tt4o tfllfnrgrfi'l rf,o ur.rnfi rEuTv!:luIofrnurfiad'a rfiorornhidrlrfrtisrr rurdo Grrluaprar
6'ruapxlumr:r.rfi s

qrr:rrfi 5 tjSurruuunfirioTn:tuTo6nrrfraa"afirirn.r:qnna'uua{ 2.0 Ru iravfiog,lu:il
nr:riru#ruruuud16on rrfi r (Freeze dried)

2. n ?'l il 6''l m : nlu nr :a qj : o o fl o {l uu n fi rB uIil :tuTo fi n u r 0a d,afi o dlu :4dss
tE o n ut r ua ; r.r a u o rlyr :luTa G n si oGu r nr *u nfi rE, n { u oir r 1

2.1 n?1lJGl1xlr:n1,unr:od:onsaruunfir6sTu:lulofinurfiafra{,rraqitugrJnr:lirufr.r

uuu uti16on u6r uraytuo.rBmrirudrafi nurJqrj
ornnr:finurn?1il41il1:fllunr:otj:opr?or runfiriu1n:tuTo6nurfraa-adoqjlu:ilnr:

rirtrrituuurirj16onrr{t1uzufrmri'rud'rafinu,lr;,J 3 rflo t6'riri rafinuorrftnriouur#r:rrn uflnuqou
ruu uavrafrnrprlu,jr,drrlorurirnr:rfiu#u.,liq*r;fr-;r; + 2 o{Fr1!{arfiuartju
:vuvttar 28 iu nu'irnr:tlfiuuurJartottJBrrruuunfiriuTvr:trLTofrnurfradatuzufigrnlruq{

rafinrrr'l:;rJri'.r a tlfln lutonr:unaorfirfiluunfiGulil:lulofrnfi;rJuwuafioufi'u T^ur,nr:
vroaorfirfrrttunfiriuTvr:luTofrnfirfiuinurfiqcura4fi + ,.,r.,,r0,fi'uo rrfinurrftrr:ru,u;ou.,n,
T1,uil*nlotoutuu; T3 uavufinunlrri.r{i.u; T5) finr:aoarror1ilrcuuunfiriuTN:tuTafin

rJnr:lirrrri.ruuuuti

[tlJFlyt[:u

Gu rrur o r ruurfi rEorrr.,r., r,ffi *ffi-
tfinrir,: 1 (CFUI mL)

PCA Bacittus Medium
ttr n fr 15 u lvl :'Lr"r1o fr n u r fr a a-a (ri r n r: pr n n 6 u ua r z.o
AU) 2.45 r. 0.92 x tO3 2.53 r.0.39 x108

uuni 15u lyl:1llon nurfr ad'a (Freeze dried) 3.80t0.70x108 2.75 t 0.7g x108
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vt-tuunnaon:vuvtrartunr:tfiuinrcrodrrfiriur{rn'egvrr.:a6o'(p < 0.05) Iorufir13,rru
ruunfiriuTfl:trTofrn1u{uqofr'rutornr:rfiuynurrvirffu 2.23 x.0.25 x !0s,5.27 t 0.49 x 106
*aY t.25 x 0.46 x 106 cFU/g nrurirfi'u Qi.rfinir4.rndrrnfl1:unao.:firfruTu:tuTo6ndrffu
-j5nurfrqruu4fr 3o t 2 otnrttatfiua (fifinuorfionioururi'rlrn;T7,ufinuqo!rurJ;T9 uavufin
unlurirrfiou; T11) odxfiriueirdrgvrr.rafifi (p < 0.05) fifiri3lrruuuqfrGulu:luTofinlu{u
qorfr'runornr:rffuYnr*rrvitflu 2.75 x. 0.26 x ro5 , 4.44 x 0.22x 10s uay 6.32 x 0.42 x ros
cFU/g mrldrprn rrarxt#ufiu'iro'r6nnlrusi'ufinur]::rJuavorura4frtunr:rfiuinryrr{luflo6'u
o o i,
rirn'rpfrdlzuarionr:od:ontortjirrruuunfiriuTu:luTo6n lunr:finrgrn{rdnl.irzu6mri'rusi'
rafrnrrtJ:;tJtfiotur*nunoutuuta3rTn:hTofrnfilirnr:ufiuinurfi'qrura4fr 4 otrrrurarfiua
ffrrr:naoro-m:1fl1:rrluro.luuunfiGuTfl:luTofrntuzuamd'ruq4'ufinutl:;tltri,4.:fiq11 ,-;;;;ri,
rrr:xfi 6
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2.2 r{ato{ rru nfi riuTil:tutoGnurSaf,adoqjtugUnr:lir ur#s uuuu utirEon u6rsio
GuT ruuunfi rEun6iu rail rvroT:Ivr:rJrfrrauotuar6nriue{nfi n urJ:grJ

ornnr:finrgrzuatotuuunrfi liu1n:ttLloFnurfrad'afioqjlu;rJnr:liruri'tuuluti16on u6t
sioilSilrruuuttnfiriunq'lravrvrol:Tvr:r.ivYqrarntuzu6mricuq{ufinul::rJ g rfrn ld'ruri rafinrrrrfio
rio u rlir :, n rfi n,,, L u,u u ua v ufi n 

" 
r1#; ; ;i;;il; ; ;;: n., i r n a o { il u.i r !B :r r cu

rruofiriun{ltavuvoT:Tv:r.Jrastvlortorrafinuerrftoriouur#urn yfinroorruu tuavMfinuF]lu
rjrrfion fiSlrrllrrafiouriunrirrdo rnnl:yflaolfirfilulrrfiGuTm:trTofin (Tt, T3, 15, T7,
T9 uav T11) fiil3il1ruurnfiriunq'rravrrvrol:1y:r.Jvterurnodludr.: t.2B t 0.19 x to8 - 2.ts
t 0.54 x toscru/g {i.rfirir4rn'jrqrn,rrrurofit,j,;;u;;#',trr-r'r"r. 6n (r2,r4, 16, rB,
T10 ttav T12) odrtfiriueirn''ryvrxafr6 (p < 0.05) fifiriSr,rruulnfiu3un{uravruroT:Tvr:rJv.
vl"tulnlutotnr:voaolfitri16lrrtnfirioTvr:trTo6nli'uri yfinr.Loor-riuufifir-Ji:rrurrlnrfiGunei,

i s ,Y, E r e

rovruvrol:1vr:1fr'rraloroqllutix 5.48 t 0.BB x 105- 7.t0 t 0.58 x 105 cFU/g :otawr6o
4 d Y u d ra dd I i < ,yuilnlotzuouauttuurnulSlrruuunfrt5una'iltarrvrol:1y:rJri'lralno{lutier 1.45 t 0.19 x

10'- 1.83 t 0.54 x t03 cru/g uavul-nro1url",rdoufi'fi,nul*ut,.fiGunq'rrovrrvroT:Ivr:il
#'rraloroq.lurix 1'.45 t0.13 x to3 - 2.23t 0.45 x t03 cru/g mr:reird'u uanr'lri'uiu.jrnr:
rfilrJBurrutotrrlnrfiGun{ttavrmoT:1vr:rJvrs{uilqluzufinfiruqiyfinur.l:gr.lvrsr: rfrn rfluzuarr
o r n n r : rfr ar uur n fi ri uln :trlo F n a r1u zu a sr fi'ruq4 n-r ua n rlu m r : r r fi z
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2.3 alasoltrunvl'13uIil:tuToGnurfiad'ado1jtu;rJnr:lirufrruuuutirEonu{rsio
tj3rr ru uu nfi ri u n { u Fa stid io us ba cte ria'lu ar f, ni'suqfufi n urJ : grJ

or nnr:finurzuatlol ttlnfirBuTn:tuTofinurfraa-afiog1u;r.Jnr:dr uri'r uuludrdonu6r
riorjBilrruuunfiiSun{l Fastidious bacteria luzufrrri'rue4ufinrur1i;ri 3 rfio td'ruri rafinrerrfter
fourrri'urn ufinuoroutuo uavufrnur,lurfir{iol luiuu:nro{fl1:ilnao{?,{u.irrJBrrru
rrunfiriun{il Fastidious bacteria tlorufinuorfinfiouu#r:rrn ufinroorruEr ravufinunlu
rjru6or fistJulurrafiourYunrirrfio rqn'rivloaolfirfrlulnfiriuTvl:luTon^fl (T1, T3, T5, T7,
T9 uav T11) fiilittlcuuunfir5undr Fastidious bacteria oqlud.:.r 3.47 * 0.25 x tos - z.gt
x 0.72 x to8 cru/g dlfirirqrn'jrtfln"r:vto6orfitrirfiluunrfiuiErTy!:tuTofrn (T2, T4,T6,TB,
T10 uav T12) odrtfiriueir6'ryvrrtafifr (p < 0.05) TnufilSilrruu!nrfiriun6iir Fastidious
bacteria oglutirt 3.37 x. o.2t x to3- 3.gB x. o,2B x t05 cFulg [aor1#Lliu.jrnr:rfir
ilSlrcutlolttunfiriun{:r Fastidious bacteria lualfrmrTruq4'ufinul:;r.Jrft g rf,or r{Juzualrorn

a dd < s

n r : rfr :r uuu n fr ri uIn :tuTo fr n a llu zu 6 n nirusi' 6'.ruua n fl u m r : r I fi B
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2' 4 ru a t a t tru n fi ri sTn :tuTa G n u r S a 6'a d o {tu grJ n r : lir u#r uu u urti rE o n u6.r ri a
Gu r ru uu nfi rB o n { u psyc h rotro p h ic ba cte ria lu ar 6 nri'ruq{ufi n urJ : :rJ

or nnr:finurzuato.l ttunrfiriuTv.l:luIofrnur0ad'afioq]tu;r-lnr:vr:r uri'tuuruti16onufir
riorJBilTcurruofiGanq'il Psychrotrophic bacteria iuzuand'ruqi'rafinurl:grl E rfrn i6'uri rafindY
uouffnfioutt#qlrn uil'n!no!Luu LLavu:r*nunlurjrr{jo:r vrujr'[u1nqnfl1:ilaao{Fr:rotrivru
ruunfiuiun{il psychrotrophic bacteria ots.:rrsii'urr:nrron..,rrror'ooinrrrroffirrrr;;..,
fl l:unao{ 6'ruanrlumr:xfi g

mr:rtvrt 9 lSlrruuunfiriuneil Psychrotrophic bacteria luufinuuil:;rJfirfirYnr*rfiqruu4:r
4 orrrrrrarfiua *avoru144fr#o.r (-30 t 2 orrrrrrarfiaa)

14rJ'ruruer: fi":o'nu:fiunnrixrYutuuur#ruaq.rn:ru[[nnFir.iod^firiarird'ryvrrta66 (p<o.os)
6'rraufiunnsir.:riulu[u?uouuflq{n:rrLunnrirrodrrfiriuiir6'ryvrrrafi6 (p<0.05)
Tt : vfi nr nrfi prrio u uri'rrrn r6u*u nfi 6ah:h1o6n ru q rura4fi + oror rra rdua,
Tz: vfi nuqffi qfio u uri'.wrn trirfirL urrnfi r6uTr:tu1o6n ru qru,4fi 4 o{or rrar6sa,
T3: yfinuqouruu rfilrlnfiGuTll:tula6n ru qrura4fi 4 otrrrrrarfiua,
T4: vfinleiaurue tilrfiuuunfiGulvr:tuTofin ru qrura4fi 4 o.iflrr{arfiua,v,
T5: vfrnrnludrr6ou rfiuuunfiGuiv'r:tllo6n ru qruunfi 4 ornrrcJau6ua,x,
T6: urn!qludrrfior lilrfiu*unfiGuh:hTofin ru qrura4fi 4 o{nrrrau6ua,
T7: rafi nrnrft nfio u uri'.:rrn rfi uurnrfi Guln:h1ofin ru q ruu4fi rio.: (-30 t 2osnr urarfi ua),
T8: yfinuqffinfiouuri'rrrn trjrGlulnfiritir:hlofin ru qruvqfrri,ol (_30 r 2olnrrrardaa),
T9: vfinrnouru, rfiu[unfiriuh:tr,Iafin ru qrura4fi#or t-rr r rolnrr*arfiua),
T10: vfinrnouruu tilrfiilr.,nfirEuh:h1ofin ru qiura4frri'or (-30 x 2orarrrarflua),
T1 r : r,lfi n!qlu#1 riiorl rfiuurnfi Gulvr:1r:To6n ru qrura4fr ri'or (-30 t 2o.ror rrar6aa),
tt z: r,lfi nuqturilt{jau trjrfiurrunfi rEsIfl :luIo Fn ru qrura4fr ri'o.r (-30 x 2a{nrrrar6ua)

qFlfrl:ilna0.t
?uvr 0--E.r-

---="J
<tu

rjilrruu

I ?uvl 1

I . 1o'"''

I . ,o'u''

unilt5u

?uvt 3

< 10-"

XUVI 7

. 10"'

< 10'u'

14 lUVt 2I 28
l"J< 10"'' < 10'u''

< 10"'' < 10'"''

T1

T2

T3 < 10'u'' < 10'u'' < 10'u'' < 10'u'' < 1.0'u',' < 10'u'' < 10'u''
T4 . 10'u'' < lo'u'' < |o'u'' < 10'u'' < 10'u't < 1o2 

t'1
< 10'u''

T5 < 10'u'' < Io'u'' < 10'u'' < 10'u'' < 10' ''' < 10'u't < 102 
u''

r6 < 10'u'' < lo'u'' < 10"" < 10'u'' <lU < 10'u'' < 102 
u'1

T7 < 10'u'' < 10'u't < 70'u'' < 10'u'' < L0'u'' < 10'u'' < 10'u''
T8 < 10' 

u''
< 1.0'u'' < 10'u'' < 70'u'' < 10' 

u''
< 10'u'' < 10'u't

T9 < 10' 
u''

< 10'-' < 102 ''1 < 10'u't < 10'u'' < 10'u'' < 10'u''
T10 < 70'u'' < L0'u'' < 10' 

u''
< 10' 

u''
< 102 

u'1
< 102 

u'1
< 10"''

T17 < !o'u'' < 10'u'' < 10'"" < 7o'u'' < 10'u'' < 102 
u'1

< 102 
u''

T12 < 10'u'' < 10'u'' < Lo'u'' < Lo'u'' < 10"'' < 10"'' < 102 
u'l
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a. nr:{osir uunsfi n uunfi rEufi'6quuntdornar6rrfiruqflufi nurJ::d
qr n nr:6'n ru n $av6'osir uun uunfi tBun{r rar rvroT:Ivr:!vYrral oluo.rdmficuqi'yfrn

urrJ:;rJrft g tfrer t6'uri rafinrnrftnriouurirurn ul*nunourus uavrafrnuprtrrl,.,,Aru *rl.
alilr:nn"ottunrrunfiriutrir,t''t14]Jrr 14 toTrravr uavaur:n6'qsirttunrunfiGuoonrflu z n{,
6a Bociltus (10 loTsray) uav Micrococcaceae,/Staphy[occoccaceae (+ loTtuavr) ,ri.ri,(i dd r

Lou[unrL5una'u Boci{lus a1:J1:n6'ndruunl6'r{Ju Bocillus subtilis, B. circulans, B. subtilis,
B. mocquorie)sis, g. licheniformis, B. ocidocoldorius, B. posteuril,uas g. lichenlformis

ld4 l

a?u[uFlvlL:unau Micrococcaceae/Staphyloccoccaceae aruT:n6'orsirruuntfirflu Kocurio
kristinoe, stophyfococcus lutroe, S. hyicusuav S. intermidiusd'tuanrlunr:rtfi to-tz
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4. nr:ru6ma.:oonqrdrrrfirnrvrornuuofi riaIil:tulafi nurOad,a
4. t nr:orfi na',:o.nqndmrrfi rnrnornuunfiuBEflfl :tula6nurfiad,arfi o r{r{u
11nfl'l:Ynaoqru6mar:oonqvrdvrrtflrnrutf,nudlduorn urunfi6uTm:tdo6nurfraa''a

Touldnr::vruu ar:fikifi6'nu6uvnluuonriou{r,:triuurlnsir.iorn16r rr'o frd'nrc6uv?iuflu
d Y dd r

udnriouravfif,eiouornt6lrSnriou ei:utadi6'riurn:orr.iruiu,iun:orrurn 0.451,Tn:*m:
duA-

uua v r fi r in rgr fi o cu ra4 fr -20 o { fl r Lr a rfi u a ufi o rjrtrt'hTlu n r :vr o a o.: si oh

4.2 nr:p.rf, sra.''rrrnqrdurrfi enrntugrJuuuar:dru3qvrd
4.2.7 nfiNdmartoo n qvrdvrr.rfi enrutugrJ uuuar:fr .ruBqvr6tlqunnaunou

TrJ : or^u ria a rn 6 o uo uTu rfi s u {a rv,l m

riS l r cu a r : o a n q r dvr r l fi r n r vr fi zu a rlt rio r n uu n fi G ulil :tuTo fr n u r fi a a-aQi.rl d'
Q1flfl1:mflrlvnou6':€Jtn6orrolTurfiuild'arv,lrtfifinru6ln-rtotuolTlrfruld'arv,lm 

2Oo/o,4Oo/o,

600/o LLdv B0%o muiir6'l vlu'jrfinr:mflnuflouro{a',rronqrdrrrfienrmfizu6mornurnfiriu
In:hlofinurfraa-a uavnrudrd'rtorrndorro:rTurfiuld'air,,rmfiaur:nmnrrnoua..,:ornrlrd
vrrlfirnrmtrilji:rrruilrnfiaor 6onru0lo'rfi goolo alil'r:nrlflFrunouTr-J:Buoq'lutir.:0.160-
0.22g nilr ornusurj',a',rornqrdvrr6rnrvrtoltrrnfirfiuTn:luTofrnur6ad'afi'nnmrnoul6'fi
nerltrilriurirl l toltna'orrouTlrfiu:rd'arv,lrtrryoao{u1Fr?1rold'rfirra:rrvarto.:ln6o
ruolhifrurdauvlmdtrfrqvrBlunr:fliu'triiournfiGuvroraoufl{qn 6'rraerlumr:rtfi t:

q.z.z n'fidnu1 u1 n ? 1 il 6 l frr {,rt uau r v au s o r rn f, a uo uIu rfi u il {a ryt qr dtfftu
n 1 : a n a u n o u ar :o o n qv,dv, r r fi an ruluirJ uu u ar : fi r ui avrd

d - i t 
-' 

--i"-
nlrilolrl"rfr tuil1u ailto{ tn6o rrodu rfi aud'a ril nvr"idm fl rru no!a1:oo nqrdrr.r

6rnrmornuunfiriuln:hlofrnarufi'u i. Bociltus subtillis do 4oo/o(rriHo;rsgo rirurrrnfiGu
Tvr:trTo6naror,i'uri B. porymyxo, B. tiurigiensis LLav B. megatelum nruaufr,:firurrvan
tl ot un6 o uolh rfi u ld'a rv'l tr fikirr n m r n o u6 o B0o/o (N H;r590 ua y n r r r 6r fr'r fi ryl r v a:rr o c
rna'o ttoulu rfiuilt-a rv'lrrfit{mnotv noua.rornqrdrrr6:nrvror n rrugfiriuTm:t!Tofinaru,l.ud
B. tichen'rformis do 600/o (NH4)2SO4 ryliraoflunr:rrfi t+ 

q



4B

n1?!fi 1 uSrrruriueYtto{41:oonqrdvrrrfirnrvrfinnmvnou6'rurn6oLroulilifiurd'arv,lg1fi

nru6rn-r sir,r 1 {ir26 m16'or n ul nrfi ria B. s u bti t ti s

nrvrfi z 13r:rueirrY.:to{ar:oonqvdvr.:firnrnfinnmvnou6'rurnf,oriorkufiu:rdalrl91fi
l-

rr': u o l m"e oi rI 1 fi .r zua^ ntrio r n uulnfi ri u B. p o Iy m yxa

nrltfi g uirrrurildtto{a't:oonqvdvrr.rfirnrnfisrnmvnouriruina*ourorl:ruflurd'arilmfi
l-

nrruoerrl"r oir,l 1 fi Izua mloior n ulnfi uiu B. t h u ri g i e n si s
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nl}lvl'4 uiirrutilrYtto{a't:oonqvdvrr.:firnrvrfimnrtvnoufirurn6orralllrfiuur-arv,lmfi

nru6u fr'r rir.: 1 d.r26m16'o.rn uunfi Gu B. megote ri u m

nrufi s uBrrruriuri.rto.ialioonqfldvntfirnrnfimnmynou6'rurn6o*orhrfiuild'aril91fi

nrrudrfr'rrir.r 1 Qir zufr m16'orn uunfi riu B. li che niform i s
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n1:1{fi t4 nirradur#ur.iruqudnar.:ro.:rirrruu-,.,rY,u.oa.roonqvrdurrfirnrvrfinnnvnou

dr u rn 6 o ro ilT:r rfi u xrd'a rv,l m fi n r u d r d'r run n ri r r riu d.: zu 6 mkio r n ruu n fi ri u

lvr:tuTofrnurfraa-a

a18VrUf,
r#uriruqudnarroruErrruflurY.r (fi af, urn:)s

207o (NHJzSOo 40% (NHr,5O4 60%o (NHf2SOa 8070 (NHf2SOa

B. subtillis 0.00 + 0.00 1 1.50 + 0.50 10.90 * 2.25 7I.20 + 78.02

B. polymyxa 0.00 r 0.00 0.00 r 0.00 6.20 t 0.27 21.10 t 0.93

B. thurigiensis 0.00 + 0.00 16.35 !.0.45 17.15 i 0.27 23.25 t 7.77

B. megoterium 0.00 r 0.00 0.00 r 0.00 0.00 + 0.00 7.95 i 0.35

B. lichenformis 0.00 + 0.00 0.00 r 0.00 22.60 + 0.77 21.70 i 0.93

5. n1:flodaudlroanqildvrrtfianruornuunfiutuTu:tulo6nurSadatunr:nauqun6uvr;d
Oavd
[urJ6i mn 6u$4 01u1:fl U rA ltd::rJ

5. I n r :d :s rfi u q runr vr vr 1 { n a fi ?a il u 1 r a { r{ e nri'cueio tar :u v ra urJ : grJ

a1nn1lil:u,tfrunrunrvlvr{oafr?ivru'rrorn-rodrtufrnttlT:l rfrnrafinrufi'l!nrfia
vvA
tiouuutiwrn (nrnfi o) fi':rtsiruilruluo-rviprraui y,{urunfiriun{uravrrvrol:1y:il,n.:urJn"lu

n-rodrtufintttJ:;tJtlfronal'nu#runuftnriouu#trrn lnufil3ilrilrvirrfu 3.60 t 1.07 x 105

cFU/g rfiorjrurlirrtun?Jfrflto.itrunfiriu *,.,r-0fi6, Bociltus coagulons, B. posteurii, B.

bodius, B. Iaterosporus LLau B. schlegelii uonorndu-lm:?afl!:rttavdadlurJ3lrrurvirri'l
1.67 t 1.15 x 103cFU/g uriornnr:unuro.Yodrrrotrivruurnfiriun{urounrrurEu
rrunrfi riu n{l zufr rrtoTor: roud'atv{ r{ uu nrfi 6u n q'l p se u domonos runfi uiu n {, zuf; n6an rfi u
*av Solmonelio spp. or-quanr'[umr:.1{fi 15

nrufi o rafrnurJ:grJrf,,vfinuri'wouftprriour#curnfirr{qirurirutuo-rrar-orauBt 
, < u & "^ 

' ru!6!\ --.-i-
(nrvrloru rirfrt un:Tnn:)

q
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er1:1{fi 1 5 q runrvr vrr.roafi rivu rt orufi n ul::rl rfr onafi n rufrrr er rft ofio u uriw r nI q t* - -

i.
ur r r o r yilr u"[u o-r uior a ui

I

nr:rtfi 16 tfroruuurfiriun{uravruvroT:Iv:ri#qvlnfivrl'luyfinuul:gr.1 tfrprrafiniuirr-ro
dvyA

rr.,rrluou!!l4.rlJrnytrroryilruluo-rur-rrtaui

a dd

t uFlttuFryt[58 rJilrruurnfi6u (CFU/g)

rurnrfi Gu nril ray ry oI:Ty:rJri'rurpr 3.60l- 1.07x105
d4 t d

ttlJFrvl t5u nqil101Jft?'1l.t tul_J
ql
!1.r1\U

utlnrfi Gu n6iil zu6 mtoTor: rour-atv{ si LlJ111J

dd

ILL!r]vttiUfl ail Pseudomonos lilnr
rrrnrfi rBuTnfruloiruay E. coli < 3 MPN/g

dd d

ttlj Ftyt [5u n q]J ria Fl 8a rl 1ilu lriur.r

Staphylococcus aureus < 3 MPN/g

Solmonella spp. trivru

:'tttauEiaa t.67 x.1.15 x 103

taTtravr
a 44

?JUflt[1JF]ytt:U rJirrruulnfi riu (CFU/g)

T1 Bacillus coaqulons 1.54x1.01 x105

T2 Bacillus posteurii
a

5.40t4.09x10
T3 Bocillus loterosporus 1.00t0.00x104
T4 Bocillus bodius 7.60r2.60x1.Oq
T5 BociUus schlegelii

4
4.25 x.2.22 x tO
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5.2 nl:oanuuunl:ilqao.:lJo.r6t'r:oonqvrdvrrrfirRlvlolfluuavr'rluTfl:tuTo6n

ur0a6'a1unr :nau qu qduvrEdduur{autuar6 mryrue{orfi r:fl s ra urj ::rJ
', n 

^ 
u n'.r, 6 n *r ri o u rarir dw, u, u q,i o n { u 16 u r 6 o uu.},;, n 4u rovr rvr oT:Tu :rJ

vYrrarnrvirrYu 6'trfulunr:6nrcrFiorflo.idwirnr:finurfirnr:ldarrurnqrdr..,otrn..,*r.,n
dd s x < a

rulnfr i5aln:hIoGnurfr ad'alun-r:n?!a:r ruunrfi uEu n{:rn-lnr{rr riotl
or nnr:6nurrJ3:nru rtr-rnfi Gun{u rar rvrol:Ivr:r-J#rvr:rodilu uf, outuzua'mfiruqi'ufi n

, ,.i a - '
ttt-l:;t.Jfrtflufnu1 ru o6u14nfr 4 otrtrrrarfrua r{Junat 28 iu il!.jrc,nnr:ilqaorfirfrrar:oon

do
qrBurtfrlnrvl'[u;r.Jtot;i:ular{lduqrn uunfi riulvr:lulofr nrrfiaa''afirJBlr ru uuerfi rE unaier

uovrrvoT:Tv:il#sraloroqludrt 5.18t0.98x105 fir 7.65t0.63xtos cru/g luiuu:nrornr:
,i."vflao{ uavvlu'jrufroSuaprnr:vnaotrJi:rrruuunfiriufiurut1rjlanalodrrfiriueirdryvnrafr6

(P<0.05) lur nqo nr:rnaosfifi nr: tBrar:oo n qrdrr.rfir nrnlu:rJtor rirula r{urjuor n

irrervr'riu1m:tlTofrnrft s arurfi'u{ (T1-T5) lerufit]BurruoejlutiN 2.B4to.43xtos fi.rUuqi,4.49t0.53x10- cFUlg (o"tuant"Lumr:rtfi te) fi.rfiu.joiu6uo{nr:anatrotrJBilrrurrurrfiuiu
oqlud'rr 23.tg-62.B*o,a (r..lr,.l*d rg) firzuanr:mnaoqfiuut}juuafiouri,lqnnr:yroaolfirfrl
tufruunvn:ntlaer6nfi:vuvlu:vuvnarfiurudu rJBrrcuurnfirBufirrurTriraoar6nrflu

t 4 d dd I

tt-lo:tqSumilntrtvlrnn 27.75o/o LLda 32.70o/o fi:vuvi':arnr:rffufnrgr 14 uav za iumr,rir6'u
f,,
frttLsrnrir{orfl1F}fl't:ilqaotfitfrrar:2ail?]o{41:oonqvrdrrrfirnrvrlu;r.lrotairulaui:rduor 

n
rr!nfiGuTil:tuloo'nfr't 5 aruvr-uii (T6: Mixc) fivru'iti3urcuurnfiG#iuurli:ru^^rfiuodrtfi
riu e{r n'cy vn.r a fr fi ( p < o. os ) ffi o : v s v rr a r'[u n r : rfi I ff u.., u., rdu
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umfi 5

aqrJuavafi il:ruzuanr:ilnao{

d:rJruant:moaol

ornnr:finutJBlrcurur-rnfitiunrirtovttvroT:Ivr:lr,rs.:u:ror'[uzufrmfiruq{ufin[!::l 3 tfro!Uv r 4 d y
Loun uilnuortzupruouLt#rlrn ufrnu*u,rruurrafinuerturirifior yru'irr,rfinuprouruufi

rJBrrruuunrfiGulrnfiqo TnufiilSlrruoqjtutir.r 5.48 + 0.BB x 105- z.to + 0.58 x 105

CFU/g :orawr6o rafinuerrfioniour#{ilrnfiil3rrcuoqjludx t.45 + 0.19 x 103 - t.B3 +
a-

0.54 x 10' CFU/g uavvfinuo'lurjrrflolfir-Jiurcuou'tudr{ 1.45 t 0.13 x 103 - 2.23 + 0.45
?-x 10' CFU/g mrliiro'u qrnnr:6'nliriruntfrqtorrrunfi uBunrilrayrual:Ty:rjrfrrarolu

zufrmfiruq4ufinru,-t::rlrn'o : rfrn 16'uri rafinrnrfioriouurfirl.n ,frnl*r,.,,r0 uavufinunlu
v.tn.

rirrflol il!tt!nfit5ufi'rrarn t+ toTtravr uravarlr:nd'oriruunuunfirEuoonrflu z nril 6o

Boci&us qiruru tO to1travr birrri gocil{us subtilis, B. circulons, B. subtitis, B.

macquoriensis, B. licheniformis, B. ocidocoldorius, B. pasteurii, tuau B. lichenlformis LLda

Micrococcaceae/Staphytoccoccaceae siruru + toltuavr Lil*a Kocurio kristinoe,
Stophylococcus lutrae, S. hyicus uav S. intermidius rio:rrlirnr:fiflu'tFt':1ila1ilr:n'tunr:
o{:oortorurnfiriulvr:hlofinurfiad'af:vrrru to8 cru/mL firFrluzu6rr:i'ruq4ufinurr.]:ril

qv r < d , y 4 < 6) uo A ! o d u :3 {ufl [qun vununtzunuosuttatrrn ufrnroor.truu uavufrnln'lurirrf,ol frlirnr:rfilinurtu
^iocuvnfrfrumnrirlnlu:vv'il{ 4 o{fl1ttarfiua uav 30 + 2 oqnrrqarfiua rtJu:yusr.:at 28 iu

I d u d < , ,ivlurrnr:tnlSnurzudnn'ruvtufrnuul:;rJfrqrura4fr 4 orrrrrrarfioa finr:od:oororr!nrfiriu
S't4fdvi^
Lu : Lulo F nat n'ir nr: tfi u inrgrfr o ilvnfr 30 t 2 ornr rqa rdua tta uv,{un 1 :o d:aerr or rru nrfi Guu _q,,_. n-_ _ ,, 

ru

Tvr:luTofrn4l4ntuzufrmfiruo4rafinur.J:;tJtfrorufinuoorruufirfruTm:1uIoFn (T3)Tnuarlr:n! i ---t--'- '

m:rovrrr.Jirrruuunvr^rEuTu:luTo6nuurlrlr,6'ourdo pcn uav Baciltus Medium rvirri'u
5.27 + 0.49 x 106 uuav 3.34 t 0.45 x to6 cru/g rturirn-r-r [auzuaro{qruranfilunr:rfiu

v6d,tqu

inurzufrrrniruvtufrnuu.J:gr.Jrionr:uJduuurJarlBrrrurjrda:vfioFuyitiarlr:nriurtff16"[u
d t --!.--- - -.- 9 y - 4 u <<' o d 4 s r s 6tlafiln[uc4 1\u?'lan1?uvlt14].J1uailr{ruilnr:nr:rfluinurzudnn'cuvrfrrFluulnfrriulv,l:hTohn

Toulrilirlrirfirrnr:ril6uuur-Jattorrjir'.r*ri.aarrfiqduyidarur:nriurkTtfr6a anrrynr:
du^i^

rfr uinurfr ocur,rnfr q olrtr rra rduac!
d -q i o q w d d s v s aa'l:0onqrBurtilrnrvlfrzu6n'Ln'orn urerfr uialvr:hIofrnurfraa-alu;rJtoldrulau{ldu

finru arlr:nlun r:a orlSrr ru turnfi ri u ndu ray rvroT:h:ilvrsrul orlu6'r odrrufin ruj::rjt6'
5r ^i i^ d' d o 

'-'t-
'[utruvfitonr:vnaorfrtfirar:oonqvrBurrfirnrnlugr.Jrorar:firuBqvrdornuuuerfiriu
srsAut
lvr:1uIofrnurfraa-a:uvr'\qnfifinr:rfrrar:zuauflo{a.r:oonqvrdvrrtfirnrvrlu;rJtorar:fir
,e { dd r r r AlSavBornulnfiGuTn:1ulofrnrrQaa-a muirffio:vuvrrarlunr:rffuinrcruruduvwilBlrru

d d q rd I d u o u AA
ttu Fr yt ti u [u :J F] ? 1 u LLfl fl Ft't { fl u o a r u ilu a'r rlaL y r t a d 6
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0fiil:rsruan1:flnao{
dda d4 s 11 s a a, .] io -n1:iltlrt?o{ulnfrLEulv,r:'Lrlo6nutJufrrfriir6'ryrioq?rnrflro{:rqud (rnonmo,2001)

- Y u s 6 - - , r-
d'triunr:fnurTu:tuTo6nl#fifiimoqlluzu6nrirus4oryr:drr{Judrfiiirn-cgrirraiu{zu6norur:fifi

nr:ufrlTvr:tlTofin louzu6nn1cu",4uailTu:tuToFnfifie'ruilraToura'rhju{Juzu6md'cuq4dl4rorn
d 4t e !,ul frqnr:frnurvr.l6'rundfrnTvrurfrr.irulrvru'jrTn:tllofrnfiri:vTurdeiaarnrvruluti urm.tu

u u , a< d e aS d .a S- r,t f a j a a u rj o!nQUu,.llJ: Ifln:Jn'11:Ja0t nr:u5 Lnnerdnnruvrra5llvl: LuloFnfruon rufroa'tnzufrmi'ruvrfrdrur
^^^t- - 

n-.r^^.-r-r-a----- 
d a s ut s a q r -r'r r oa1flutl a{tiaLuiln1:vlruurzueimflcuvt0rur:taSrLn:Lllodn-[undlro.lorur:fr'Lrilirltornul

uavorur:u#t (Rivera-Espinoza and GaLl.ardo-Navarro, 2010) odrlt:fin"liln't:rn^ilIil:t!-
To6ntuorrar::ltlurluil uavnr:fnrgrlvr:tuTafrnlrfreirn.rfifiimodludxorunr:rfi!fnur! - -E------- -q

nrf;nfiruq4fiot6"jrfinrrrldr6'cgodrtlrn dtfloo-rryrrdrurndoufifi,iarionl:aasirurulfl:1tl-
f a vv d a x 3 ^ i ^ dd o oqL0cin Lnrn qruunil !5lrcurlrtoonfruou orufru rjilrrurjr6a:vfroduvr5rrarlr:nriurl{16'I!i

nrutflun:n-pirt uavnr:fir{ionFuvridr.J:vdT fruuiordon6uvriddfinr:rJurflou1uzu6mflcus{'

aur:naoril3rrru1n:tr.tTofrnfififlirrartfr (Vesterlund et a|'., 2012) lunr:6nurnr{rfi
o < d d I 6, I t

rirnr:frnrcrfr'.iriato{ivuut':arlunr:rfi!Ynrcr qruu4fi uavrJilrrurirda:vfinFuvrEdarur:n
o qUYt d u 4d S" 14 S a 

^ - ! q I o y 14 dGultl'l L?, Lnm0 nr: unlinur uunfr t5ulvr:'LrloFnurfraaiafroqj"[u;rJnr:lir ufis uuul rrtirEon uf,r"tu

zufrmrYruq4'vfinrrrJ:;rJvY'r 3 tflor triuuri rafinunrfinniouu#tlrn yfrnunorrua uavufinuortu
X 4 J ",rr, 

t, 
q u

ri'r rf, o I rfr a lriutJ u: rJ uwlu n r : fl'eu u r zu 6 n niru"fi' ra3lTvl :tlTo G n si al!!

1. n?1ud''til1:nlunr:aqj:oototuunfirBsTvntuTofinur0a#aluar6nri'arc{yfinurJ::rJ
!

qrnnr:finurFr?'uta13.J'l:6r1unr:od:onuor uunfiriuTvl:tuloFnurfrad'adou.[u:1n.,:! '--- ' '-E-'-t-
o v , 4 d q d < , ,-i a _ j

vl'ltL14{tLlJULtt tu0ntL{{Luzudnnruvruilntttl::rJfrrfrlfnurfroruu4fr + orntrrrarfiua uau
30 + 2 orrtrrrarfioa r{lu:vuvrrar 28 iu nudrluiuu:nrornr:yoaorzu6rtficu.?i'yfinril::l

rra x 1vtrllJttuFlvlL:u Lv'{: LlJ L0Fln tilorirnr:m:roaouilStrruroluunfr uEuIn:"Lulofrnuuorut: 16ur uto
PCA ruav Bacittus Medium nu'irfiriroqjludr.r t.2Bl_0.19 x tog - 2.t51 0.54 x 108cru/g
*aa t.t2 + o.4g x 108 - 1.60 t 0.26 x to8 cru/g nurirn-r Touild'tornfirfirynrgrfi
qcuu4fi 4 o.ifl1t{ardua r{Ju:vuvurnr 28 iu m:tonllstrrutolurLnfiGuTm:tuTofrnlu

uv
orrar:udurrfio PCA t[av Baciuus Medium oqjlutir.: 2,23 + 0.25 x ro5 - 5.27 + 0.48 x 106

cFU/g LLaa 2.16 t 0.24 x 10s - 3.34 t 0.45 x to6 crulg nrlrirpr'r lnunu.jrzua'mnlcusi'yfin

rtrJ::rJtfinrafinautuufinr:oqj:onrorurunfiriaTvr:trIofrnq.:ao firarerr:nn:tonll3rrru
dd s 14 s a 3 !utlnfruiulm:'Lr.llo6nuuotar:tdurrflo PCA rav Bacillus Medium rvirrir.l 5.27 t 0.49 x 106

rau 3.34 + 0.45 x 106 CFU/g nurirpi'u uonorn#uhqon1iilflao{zu6nfirusi'ufinurj::r-jfi
a d4 s. { r a j d - ! o 

t u-
unrutunfrt5utvl:lulofrnfrtfrl:hurfrqruranfr :o + 2 o{Fl1rflaLfiua utJu:vuvlxai 28 iu
a1:.J'l:fl01:?avwrJ3trruralrrlnfiuiuTvr:luTofrnuuo',r.,rr6'uo,dr pcA ttau BaciLlus Medium
o{tudrr 2.75+ 0.26x tos - 6.zz+ 0.42x t05cFU/g LLau 2.40 + 0.25x 105- 5.35 t0.64\-
x 10- CFU/g flrurird'l-r
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ol nrianr:fiflu141illinaqlt6"jrnr:rfiufnrgr zu6mficu.li'ra3u r!nfi lEuTil:t!Tofrnvi
qrur,r4fr 4 otrtrttatfiua fiil:vfrrBnl*lrorurn1:ana.iro{Tu:tuTofinlur,rfimfi'ruqi'o-1141:a{

I d u d a dd s q f A ; 
^ _- _ d .ifl?'tnl:rflu:nulriann6uflra:luuerilr5uLv,t:LuLo6nfrqcuuqil 30 x 2 olrtrrrarfrua rfro{qrn

e dr q - " - ia a d dqruu4frtiiuflooiu;it6'cpfrfrruarionr:ut3cgrorl6uvrid Terufloo-u6'ruqcura4frfirfiu.l{osn-unr:

tosryrioloFuvit{ rlnufiurriolri'uqrura4frfirvrrvar (optimum temperature) rionr:roiry
drttolqruu4fi(tqo (Maximum temperature) rravqrura4l^n'rqo (Minimum temperature)
-4_:-.--e.r... a 1v t v d ,d
fl 1AUil: UA'Iil1:fl rA:ru LO (U{a nuil q?::Cuilna uuavlscjr a? :irufi ilo, 2548)

Touornnr:finurv{u'jr Bacillus spp. fi:vuvr?allun't:rrl-il6'r (Generation time)
J^
frqcuu4fr 0, 5, 10, !5, 20 LLAI 25 O{fi',rrtaLfiua ff)u 23,8.5, 6.0, 3.0,2.5 uav Z.s rirTlr
mrneir6'r-r (qira fi:frfrva,2546) ovniut6"jrqruranfi0.:oira.::vuvurarlunr:*iltn-rovu.rd,

nFuvritiovar:rr:a ro3ryluorvr:16'ufi ur:vrYrrafrr riouov rdrfr:vuvfifinr:anarraroFuyi riu a- -

(Death phase) tfl olornar:orur:fi turrvalfi rJBrrruduo".t,i', uav rfr onru r{jufi uto{ar:
rruvruolari' (Metabolites) firfrnornfrqn::ilrorofiuvrBti (fr0: Ta:rrri, zsss) ,rno.,ndl,
orvr:#tfifloo-u6u 1 fidrzuarioaorattorlfiuuid uiu .r.ud, nrur{Jun:o-rix uavar:fi
---.---y & 4 o ,.^:^.^^3^611 * -,-..-"'_ lcq , l q 4 j 441il1:nu!u{14:0v1a1uaauviuLfl uttu tn5ortyrtvrLf[unr:l:.io1y't: 1ou"[urfitrnSolryrtovil
rirliuvoI:vtuufiavaroqjlurtaei ar:r.J:vrnvrdovfin6uyor uaveirurrnfiIo:{airrroc
ar:rJ:vnor!:vunvrvroitluei (rerpenes) uavar:tJ:vnoroyl::rrfrnfiuoa udu ufiuoa
tr ,, i+ uag o 4 - Z a dc ^ 

t
(Eugenot) frfralffrlunr:liraruuSoriuulnFuvritiruurtilo'rrirrrfror (q:rruvrr iolufruii, zs+s)

fi t a o n rr fro I fiu zu a n r : u o a o r fi m ui r n r : r ff u Yn rgr zu a'rt ri'cu.?i'u fi fl ! o o u Lu u L ai il
uulerfiuiuTvl:tlTofinurfiaa-afiqruu4:r + orrtrrra16ua finrrrraur:nlunr:oqi:oouor

!dd f rl S a .i t d v . a S I s a ! ^rLUnvL:uLv,{:tuL0anra{nrrnr:inlSnurzuaetn'ilflra5lln:'Lllofrnfrocura4fi ao + 2o{fl1
a I dn

ttaufrua ifro.:ornfroist:rnr:toicyrorlfiuuidfiol'rn'ir uravovrriutei'irzu6mri'ruqi'ufinuorftofiou

tttitlrn utavvfinuoturirrflolfinr:l{rrrtorryolunr:il1r:afilrnn'irluzu6nfi'ru,?i'ufin!ao!
. .j d, A Aa, , '

tuu 6torottiuzuaillxlntnEatuvntfirtjudruzuarlurafinurj::ritr.JdraruraioflirYrurnfiriu
!

I Ll S - i^ o a u 6
Lvr : Lu L0Ft nr raila{ Lrtr,t6i rl;lruvt

utrior nzu a nr:v n a oqfi *ao.:l#ulufitzuaror n r: rfiuYnrgr 2frn fi'cuqi'raS:r ru nfi riu
rqs<i
Ivl:'Ltl-Lofrnfrqcuu4fr 4 orrtrttaufiua flunr:anartorr.JBurruuunrfiiSuTn:tlToFniuzufrmnlru",i'

rraoo:uuul'larnr:tffuYnur 28 iu rfidfraruuqa'lnqruunfrfin'rarlr:oliraruo6uvridliq q u _ 
i _ _-'

Irtdru lpiutfrnnr:nnnvnou:aioarUtAudnlilrorTrl:6u rraurot:trfnruluiraeiEFuvrid
A v ' ! e^.{-.^- t- o c..-!--J--.-ct1 -!. < 4 '" '* odvru0{Q1nn'lltlLuulJuvltrltJlJutolrlrilravaru1udrdrufr'Lriurtlri'r rraynr:rilozudnrirru{wir'ly

itaei't6'funrrtrufruuruuasrumnbirfiooqluqruraqfioir (fio: Ia:roi, 2555) uonarndnr:uduEu
uluril (Rapid cooling) ailzualrfroauvrid"Lriirorrlr6uoeirr:rnriuirtrirfroanmv cotd
shock uavufl nnr:draru u6or{lrtaei Tnuhfiufi 16or{l utarirfi o:vlqu (Hydrophilic pores)
r{Juzuatrfirfrnnr:irtraaro*rooirjrrnrurraei uasfl.rd-^.i*,nr..rano.,rrr.,oru DNA lirtrl

A dd d qv, d
anuil:ulJ'tnL01-JttauF]'tu Ln (aililvt1 ToluduQ, 2545)
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2. n1:AnulGurruuunfirtan{uramrvrol:Ivr:rjrfiraun"lua.rhmrYruq{fifinud::il

e r n n l : rr :'t a riu rJi :r r cu uu n fi rE u n q' il r ay ry ol:ly rt rfo r u u'tu ; ; ; lirus{; n u,l r r.r
qY I < R^^\^^.,.^y^^.^^--s- -- d 6) ? i f, " :3 tiln'Ler'rrri rafrnuprrfioriourr#rr',n ,finrrrr,r, uavufinrnluulLrol.J yrrrqruurutu

sla'lrl14uo{tlu 6'luiortaqi vluutunfitiundruauryrol:Tvr:r-ilfryln'tuo'rodrrrafinuorolruufi

rJ3:rruoq'luri?r s.+a t 0.88 x 105- 7.10 + 0.58 x tO5cFU/g :ocar:rrdoilfinunrfterrioururXr
<q'oAjo,^n,a?

l]1flLLAUU:Jfll-'FlLUU1r?J01.t qirlrJ5trruoq[utrrr 1.45 + 0.19 x 10- - 1.83 + 0.54 x 1O', cFU/g

ttau 1.45 + 0.13 x ].03 - 2.23 t 0.45 x to3 cru/g srrldrpi'u aonnfrotri'unr:finur?ot
^'-dlqrjrufin fluind LLayn6uy (25531)) fiuunr:rjurfloutoluunfiGundrravrrvroT:Tvr:r_jfr'rruortu

01141:fluLaLLritd,irr,lriraluo-sui'ntar.1i sirueu z9 ri'rodrr fir.tBlrruuuurfiliundlroyruoT:-
9

Tvr:r-Jfr'rrareroqjluti':.r 6.00 + 2.00 x 102 fir q.+o + t.22, ro',cruzg ;;rf,r*;.xr,.-"
:1 u{ 1ut o{ frETal q'l rrir rrav fi n FYmrj xd6uvri (2550) fi16'dr nr: ni?Q6oun 6un.tnyt.t{1-9

naflrivurtotraflnrrri'lrJqt:a vrujrvfifllrlorrfl:olJfinfiuuiejradurvirriu 2.0 x to6 CFU/g

uasvru:ruad a 1.2 x to2 cru/g druvfinrorourfrnhirftnfilfiuvritiraf;u t.4 x LO7 CFU/g

uavnu:rrafr u 2.r x to2 cru/guorrfinurrrrfloruftnfiofiuvritiraf;u 6.0 x i06 cFU/g uavfi
a2q

:ruafru t.3 x to'CFUlg Toulnn-rodrlfi E coli rioun.jr 3 MpN/g

1.l1Fl:5'luvl'1.16'runFuvritiuotvtfinrJ:r:arirr,tuorlfti3trrulauvridfififiirr'orrofirt:rq

vrutuuflnll.::afieirtrirfru t x 104 CFU/g{i.:6'orfir-lilrrutorqfruvlidn{l r. co{i rjoun.jr 3

CFU/g 6api'*av:rtiltfru 102 cFU/g (rirrinlrulrn:gruzufrmfiru.a{qnarun:: u, 2547) qtn4i
---€-. q Y, X ^ v d 4 4 d v v d q X .jn'l:6fl19'lLuFl:{ur{nnncuqrtvnntu!::tJvilnrntfrououLrlililrnuavuilnupr"lurirrf,our.iru

rrm:SrutfiolornfilitrrunFuvririrfiralerhirfru 104 CFU/g rurivru'jrraflnuprouruutrir.iruo.,
4d,AA^tv

lrn:gruuflotornfrrJS:lcunfiuvritifr'trarorfrudurn:gru 6rornnl:rt:?0ao!nr:ilurflouro.l

nar,rt,itu^6ni'cu.fioru',ru,iu,Y, nrl.,,ilrai.,ti;.,.J*;r{";i;. ;r,f-r-o;r.,-"r"r.n-
qrunl?\10{trFni'ruvi!i'6nriru Tnararn(pBTnniri:-!zu6nrirus{dfinr:lurflou6'ruoduyiti

' S 6, ta d ^ !. ^". - 

- i

nol:nLurjitrcufrattfrulrm:-qruriruunffovrfluaruandriol#ufioI:nyrr16uorrar: dcr{JuT:nfiu4r
.96lvd rr d 4^ qy, v a -i - d
vr'rL14r0u1l'tu uavraut'lrr Ln (qUrufr n utfmu uavnruv, 2554)

nr:rJurf outotn6uuidriol:nluarur:uv raorofiar uran nr:r.Ju rf ouil1Q1n ruri{fifi
v i !. as 

I

a'mivrvrafrdruruslnnrra6ourJ::rJr{Juorur:orn'ao{ Tnun6uvridarlr:nrJurfouou"luu3r?ru
vxt6uorur: traton uavfrrurirtora-n'5rir firmlnr:r-Jurfoutorqfiuririaqj:vra.jrr 103-108r-e
CFU/g uonornflanrrvurq6,or6u.1ffairzuasionr:lurfouuoro6uyiJrioT:ert6'rduri'u

' ."i -_q-._- u u t! oaq _^_.q- st ly _ dN uo a Jomuna?0u1.1t1ju trl:0.lll0Lunr:ola=oiilr rE[unr:ufrua'mrdr nrtuvu::oa-m{rir rirrr{rfikTtu
t d ? i"* ---y , i 9--^-y--e-u p, "Z yo tZn't:rrlJLUu u'tvtLrLunr:arI rrr!:vnIfrliruurfro'ua'nirjr {siruilrua'flidr maooou

n:vu:unr:"[unr:ur.J:;rJorur:orna'm'5r1't (frr, Tarni, zsss) lnutunruu.]ufl.lrLuJ::rJfinvruu ! '" -.'''' 
v, a, o d-{_'-f__q. j j y v v, j ; ,n1:uuL1J0utJ0{xauriun0L:etLuotur:vvtadrrilurrlorn'lfrtJ:snouo1141: uavin5orfrarirr 1

-jom 
t 

' 
{-- ---

flltTlun:vrrun']:r[liril vrifizu6rrri'ru",{o]u1:rurarrl::ilarrtr:nzu6norn1:r{1uorralun::}J
o ria a -tq, a d 4 o u dflu1aLuryYiln1:n?!Oiln1:zuanfrLptlrn:51u ttautJArto1floflalun:::rturordnrasoLunrirrSou

i a o ir,uy ^6.r^ 
u

frorofrnr:26mfi1rj16'lrrr:grul4rlrirfinnr:llutiourornfruuBfluzu6nd'rus4'orur:uv laul:;r-l
U
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tri' nfruvrieidfinvlulunr:lrtiirr l6*n staphytococct)s, Micrococcus, Bocillus, pseudomonas,

Enterobacter rav E co{i d'.:riulun:v!'rufl'r:1u.J:glorrar: {2a'nd'orfinrrttid'ruatrfrura
J , X, a d du I q ,u ad s

01141: ut4oaornr:luttloutotoduvr5rl0.:neirr"[uo1y1: (:ifrfl lao:iy16, 2553; frBIal vjlurir
d 4^ t

uavilmfr inil rruduyi, 2550)

, 3,. eiaso{qcuu4fi"lunr:ufiufnrcrr{6nfirudrafinuurJ:grJsionr:uJ6auurJam]iurcu

rir6a:sfi oGum3eiarur:arirurt{l61unr 6 srdruq[t
A ddu ! ^ J q""r , s quuo d. o

nauy:url0.in1:ul0aiutil0LrJLun1:ta:rU [avnon::ilFt'1.1 l LnuovLtrjrutlunllir
aualutTl0u'.)ff'l:o'1141:ttj1fit{aa:?}rvl{L?,Lun1:?Jutroltdu0onuonttaa uavdltiluaqlotnl
rJfrfrSutrnrfirirt 1 (Ytfrfi Tao:ivrti, 2553) TnurfiofiriElrrurirda:sluorur:rfir6u ovrirzualri

d'rr:rtol nr:uo3ryrfr uTnuo.rnFuvridufr rflu (rl:rfi fi fr34r, zssg) urifirlS:rrcurirda:vd
A dd . ar4y 6t - i , fr--_j. oqyv 4d

Qaur:u41il1:nu1il1L?, Lnoi.lLu:vourtrntr:vrIlfrruil1uail ovlirlfo'o:rnr:toSrutoroduySu9uur
id<^e

airal (qlrd tu6o.lana, 2541) o''.:riunr:anu6onr:n?!FrillSilrrurirda:yfioFuvritiar:rr:n
o qe4e v Y, ^ 

I i

rirlr"[fLor ovaur:nflua-rnr:ro3ryro.:nfiuvririki (rJ:rni fifiEqt, 25s3) Touflod'ufirirn'cyodrr
---.i-_+_l --._' ra 3_^ .j ^ dd o qr4!4 o { v v duu{il4.i,'JaFl0!5tl'ltuu10a:vv0auviuaur:nilur Lt LorLuorur:donrufrua'lry[yorolanrrv
---..4 s, !-- d r X , u oqyan1:!nU:nu']01141: tuo{a1flaviln1:6t1Utvt?Joltir:yuirlan't?uU:iUlnrrtn'uarur:lif"Lririlor

nr:rl6uuurJarrarlsrrrurirda:vdnhuvBtiar:rr:orjuridl6' (fr0: Talrri, zsss)

or n nr: finrg')tiato{q 6uvnfilu nr: rffrinrcr zu6 nn-6uq4'ufin Lr!::rjrio nr:ril6 uu uilat
-,:-.-- -3. ! ^ .-u^t-^-l--^-'.- -, lAr4t^.-.?..e-..! .j " d v . 4u:1.11ilu10 a:uraauu:u41il1:6lUll1 Lt Ln Luzua mflruvr rfrodr nr:tfr!inrsr zua fiui6u9iuil n

, '^iutJ:;rJfrqruranfi 4 olrtrutatfrua rav 30 + 2 o{fl1rnlarfiua u{Ju:vuvr?a1 28 iu nu.jrtuiu
tt:nt o{fl 1:vlna o{ rra arYil'}i'ufin [l::ilfi rirrJBur rurjr da:y fiq f;uvridar lr: adrl rl{16'o du a -- ---"-{
ludr.r 0.4263 + 0.0051 - 0.5820 + 0.0056 ra#rqrnfirfflYnrsrfioma4fr + olrrrurarfiua
tflu:suvtrar 28 {u nu'irfinr:nrfirorrj3rrcurlr6a:vfiofruyBdaur:odurtdtri lerufirirI

oqjturir.: 0.4743 t 0.0012 - o.5gt3 t 0.0092 uavnr:rfiuYnrcrfioruunfi 30 + 2 o{fl.)
ttaufiua uldrfinr:rrirdutotlS:r',rurhAarrfinfruvridarlr:orjtirl#16'oqlu,iirr 0.4727 t
0.0021 -0.5123+0.0042

4 ^il-{^ -,- du ru da 4df rr<iqi -o'l fl fl1:fl nuln:{ul\lJ?1n r:tfllinur zud mi=cuqluail ruu nfr riulm:lulo fr nfi o rura4fi

4 o{fllttatdua r{Ju:vtJvt'rar 28 iu firJ:vtvrBnlila{fifllun'r:"tluaofl'r:ariarrosrrrnrfiriu
s x s A J s ,^ -_.^4^.{-.^.---r1- 3 B i ^ dr o qqy d dLv'{: LlJ L0an t'i Lilrin'15t1,'{ututottJ5urrudr6a:vfrofruuiriarur:nrirlr"Ld16' rflolornvtq

qrura4firirovlirt#tjrluorul:na1utfiufiu6r rfiofiriruufirrfrordu nrr:rrdudurorfr'rnnaua.ru
q-.-?--r--< + 3 o oqv4,A Y^ I u"lurirdrufirvdoovalfluiwir"[rifrrJErrrudr6a:vfira^uvririatrr:arjrlrl#loisirar (qlrd ua6or

afla, 254t) uriqrnzuanr:vp,aoflue,fidlru'irnr:rffuinurzu6nniilq4'raSilrunfiGoTn:hTofinfi

qrura4fi 4 tflu:vuvL?ar 28 iu finr:nrrfitorrj3lrruuYrda:vfiEFuvi6dar:rr:nrjrlrhi[6'
I

.J q A o u , o 6)ya , yru0{a1flLuflu0t0u0't:u1rt?0u't.i}J't?tnaouo'todrIutilorn1:ri1utytflorilr:vu.irtanrry

! i: u 1 n I fl fi'u o't 14 1 : ua v o r o rn or n.t : a u a 1 u r o { rlrlu o r ur :fi n a r u u{i u rh 116 r
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la4u6
rfr o fr n r : fr n ul ri,zu u't r,t A m n'ru vt o r ur : raB lTvr :hTo fr n : il uu ulrail Tn u rir fi I fi r

U

n?'rila1ir1:frlunr:fifiimtorTvr:tuTofrnrfiooqjtuzufrrrnlru,,{oryr: Aildrirfrry6o{anar:ror
o1v't: anrrvlun:vlrunr:zufrnuLauan1?ufl't:o-orfiu (Grzeskowiak et at., 2011)tunr:finrg.l
a:{urlu?'14fl1?vfl't:!n!:fl19'rvrr14il1ua}J rvi05nu1n1:iltr-mro.luunfr15utvl:'LuloEnur0aaia6o
- 4 9 a u d < dd I q s A i ^nr:ifltinurzudnflcuvtulnutl::tJt6ruuunrfrriuln:luTofrnfiqruunfi 4 o{fl1rrarfrua rtlu
:uuutla1 za iu loruvl!n1:afla{tornr:fifiintoruunfiuiuTil:1r-rTon^nfisirn'irnr:rfiuinrcrfi
qcura4fi 30 t 2 o{flrttatfrua {irtririrtftlEil1iltf1Aa:udo6uuidarlr:nrjurkild"luorur:I U i ---

tfrr'f,, uonornrfurirnu6n'irnr:sr:?olillSilrcu$!nfiriuTvr:tulofrnurfiad'ar.ruarr.,rr6'u,

td, pcn uuav Bacil[us Medium lrinradtriusrndxriu uriodrrt:fis]u1unr:6nrgrnrirriolr.l
t,r',tt6'ootd, PCA frnrrlturrvartunr:rir:nldrr:ro#urnn'ir uflolornd'nuruvTnrTafluor

rrunfirBulil:hTofrnr-rrfiau-afidruru',r',rru''uo,d, pcA fia-nrgrurdtrilratllirlrfravnrnrionr:
s s <if!dru'lulumnrirtorna"nucuvlnrlafifiroirguuorur:rdurrfio Baci|.tus Medium ovfia'nrgruv

s's olq v oqv o q y X ,uvtLnlauvlLl46UttavL!,{nailfluvnLtaurnnonr:il!siluru uuauo1flr,lanr:yotaor"Lunf.:f,aq116'ir

zu6mficuq{ufinrrrj::r.JfinnurfluhjteTlunr:r{iuzu6srriruq4raBiluuofiriuTn:hTo6nrfrnluri
!

4. n'uvrodouqudnr:dufi.nr,a.rrrnqvrdvrrrfirR''rv{o1nuuafirtuTil:tuTofinrio

ruunfirEurioT:nuavuunvr'rEailudau{ilirt#otar:uirrf,tr"lu6'radruafinouu#r

rJBlrrurrlnrfitiundiltavrtvroT:Iv:!vrvrylodrJurfloutuzu6mfiruq4yfinutJ:;r.J drrjr:rr
,d d I t ) -.i ^ ,,., 

u

rl5 ul tfr ulrJ:sfrvEnrnuo{41:oonqrdvrrrfirnrvrfizu6 rrt6'orn riunfi uBuTv,r:luTofr nurfra a-a

l4ltotaieular{lriurrJGuuufiurrirn:otranfrnuuavtufru Torulr'rnr:rfiu:hur6'rodrqyfinuur]::ri

lutrsiavtonl:vnao{Lravm:rqfiulsilrruuunfirEundrrayrrvrol:Iy:lrftrarnluiufi o, 1-, 7,

1.4, 2t ruau 28 1Jo{n1:ilaaol vll.jrluq*n.rrrurufirfrlar:oonqrdr.,ot.rn.,*il?rJ;r,
eirula rriuriuorn ulnfi tBuTvr:luIo6 nu'.lauala nufl1:ana{roqJirrcuuunrfi rEundrrayryro-
I:h:rJvtvtralorlurr''roeJrrvfinru-l:;rJ ufiorffuinrcrfioruunfr 4 o.:nrrrarfiua r{lu:vuyurar za
- .j a s, r d , o !'

iu {tfr rruehil ttiu td ur n-rtn n1:fl oa orfi rfr :r n:n uan6 n ua vlufr u fi mu n r:a narr orrJs:rr ru

rdorrr-rnrfiriun{rrorrvrol:Tv:rivY.:runlum'rodr':yfinrurJ:;rJufioduaonl:rflao{fi:vuvrrar 28
- 4 -_. - j^ Y .t - rr ;3 dd?u t{ttFlflFl1{Qlnrlnnrlqlfltstlilrna'u nuilnr:rfruf,urotrJ3lrrutt!nfrriundtrsytryoT:

u7l-_'f ,& q u r d y .i d v i ^ ^ '
lvt:tjvtuln[umrodrtrafrnruiqtfrorfir-rinrgrfiocuunfr 4 ornrurarfiaa r{iu:vuvrrar 28 fu

01ntiafl1:vlrlaotrraexl#uiu'jrar:oonqvdyrrfirnrvlfizufr m16'ornrrlnrfi GuTvl:tuTofi n

lrfra#alu;tJtoldrula rd:rdufinrrlaur:nlunr:aorjilrrurdo uuunfi 16uneil uoyrvrol:Iy:rJ.uit q d , ily J .vKulnLum'roeirrufrnul::rJ16' ufiorornuunfiriu Bacillus spp. finrrrttaur:nlunr:zu6nar:
y 4 Uy
F]runaf,vr'Lriualurfrn :urrlar:lfrfiruvtfror peptide uav r.ipopeptioe o'nfr'.:u'raur:n26rr

as 6 i ar. .. d a ^-..-_d3- dq - Z d4 q q ydfi'l: ttlJFltvlol L01lufl.i L!uar:oonqr0txilrnrmfrilquE-[unr:un eir rrunrfr riarfror'[nd'rducriu
4 d< o aJ a, j'

u5ottlnfrtiutJilqdu 1 uuavttJuar:frr.irun:vurua'lrn:rvdornt:Il1mr (Stein, 2OO5;

Abriouel. et al., 2011) louulnrfiriuTn:tr-rTo6nfi'r 5 aluvliuii firiur1fflunr:6nrsrn:'{fi
toiuri Aocilfu s subtillis, B. polymyxo, B. thurigiensis, B. megoierium *aa B. Licheniformis
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fi nr rrarrr:nlu nr:zu 6 m a',r, o n qrdurtfirarmfifiqudlun r: eiu ei.: uu nfi ri uli' 6r or n

nr:finurtol Stein (2005) nu'ir Boci{(us subtilis NICC 6633 aur:ozu6nar:fr'ruuunfiGa
fitt{JuuunrvoBTofiutlfro l.antibiotics tifido'ir subtitin fiqvrdlunr:u'utYluunfiriuun:il!?n

X ^- tr , as o ! ^ uyu0nelnueln:1u{lun1:'lauou 6l v,{1J?'rrruFtrvio5L0{uytzudnLnorn Bocillus subtilis LFBtt2
< dq - Z dd Y
frqrB"[unr:uiueittttnfr15uvritLtfl:tJ1J?flLrauttfl:ua! loiurri r. coli, Solmone{{o pu|.[orum,

Pseudomonos aeruginosa, Posteurello multocida, Clostridium perfringens,

Micrococcus luteus, Streptococcus bovis *aa Staphylococcus aureus (Xie et at., 2009)

Q1n:1u{1un1:finu'lto{ Piuri et al. (1998) y{u'j141: Polp<in fi26m16'ornuunfiriu Bacillus
,Apolymyxo frtn-orruunt6'a'tndlilat (Argentinean regionaI fermented sausages)

finruaur:olunr:6'rurrunfirButtn:ilu?n ttavttn:ilau rdu Bacilfus spp., Locfobacillus

sPP., E. coli, Proteus vulgoris lLau Klebsiello pneumonioe lurruvfi Bocillus

thuringiensis a1il't:n,{4fl41:$lJFrrroBTofrudfd'nflulufio thuricins y;o entomocins rriu

B. thuringiensis 8439 zu6mar: thuricin 8439 (Ahern et al., 2OO3), thuricin Z 26n16'orn

B. thuringiensrs BMG1.7 (Cherif et al., 2OO1), entomocin 9 zu6srt6'orn B. thuringiensis

ssp. entomocidus HD9 (Cherif et a[.,2003) raio entomocin 110 firzu6norn

B. thuringiensis HD110 (Cherif et a[., 20oB) Touar:pi'lndrrfin?1]rfi1:J1:n1un't:u-!rY.i

ttunfrt5uuun:?il!?nttauttn:lautdu Bocillus sp., Listeria monocytogenes ttau

Poenibacillus lorvoe r{iu6'u (Cherif et a1.., 2008) ;irrail Bacillus megoterium rfra.,r.,ro
- ^s^ J

zudmuunuvo3lofrufro megacins fiqaur:aur-jr16'r{Ju r n{l 6o A, B lLau c munatnnl:oofl
{^u

quBuavfron::iln1:siud{trlnfiriu (HoU.and and Roberts, t964) uonarnfiri{llu.jrruurrfiriu
Bocillus licheniformis ZtJ1,2 fi6'qttun16'orndufinrrua']:r1:CItun1:zu6mar:rlruriunfiuiu

!!n:ltu'tnrLay:rtd' (le et a|.., 2006)
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n:ilivru1fl 1aminr:unvd. (2550). n ar,iqantwntffi a&aiyl uttituiuotwtsiehldrt'ldotvtt9,

nxuntrnwwnruinatmanirtsuwni. iuddu{orya 5 vlqrrinruu 2550, r{rfil
16'orn http://www.dmsc.moph. go.th,/webroot/BQSF/Fi[e/varity/cheme/

confict22.htm

n::ainri Lauyro.:, qu:ro rur'5!fl:qd, erilfla rannrurrfrtna, n?na lrsYnd [au?:1{Frru.t

1'.:a n. (25s 1 ). n t iln 6 o n ua y n't 7i Ln i w i ua n vfi n Bo ci I I u s d u 6 n n ulvtih| s fr n ad
vt uio u ua v La cto b a ci ll u, fl n it uu 6 u uo, qui fr t u tdo uu n fi G a. ivr u rfi muiirJisurur

i u u r n r a rt :l ur fnrfr n, a r r r fi ei y u r, n ru vi y u r rt r a m i, I urivr u r a''u r 6'u 6'n ucf .

rirrfrn qrirurrd. (zs:+). gataqnatvnrml. n:{rvrnr:10. roa. n{u6i r#rii.

ura-nrgai ar::rufrfro uavlirr qt::rufiflo. (2548). qaiaiuutfli h/. nlruvrr : rirfinfirdq

uilr oNr ar n:airrariy ura-u.

fr o : Tan n5. (255r. q a fi aiyt a t o tzrr :. rfi u fl rari : ufi ullvrilrJiud6i.
qun: om:frmfr. (zsqs). qadaivatntnoiu'tt. a{fla1: rirrinrirdlvrivrsr6'uri'n0cu.

rJ:rrfi fifiEqt . Qs53). nfiatu'n. raqi: (:r.rJ.vr.)
rdqd"&

uSur fuauurt:uo, rfrovo.r turuio, aluau:J rJ:vfiuonrs LLav?:'rf,il r:nrd. e532). qilnru
(oufit.ivrsrfrnuiitl3ryryriuurrtran:rvrlirufrm, arrLriflurnramiuavrrer1uTau'nr:
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