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Abstract

ln the present study, the effects of a single ethanolic extract of two folk
herbs: Herb A and Herb B and of a two series of mixed herb extracts: Herb A and Herb
C and Herb B and Herb C were investigated on numbers of tota[ heterotrophic bacteria
(THB) and three pathogenic bacteria: methicillin-resistant Stophylococcus oureus (MRSA)

f 1'8, Pseudomonas aeruginosa DS001 and Edwardsiello tarda biogroup 1 DS002 in

processed squid. The experiments were divided into 2 steps. ln the flrst step, inhibitory
effect of sing[e herb extract on tested bacteria was determined in processed squid. The
results showed that extract of singte Herb A and Herb B did not have inhibitory activity
against THB and three tested pathogenic bacteria. ln the second step, the examinations
on the effectiveness of herb extract mixture between Herb A and Herb C, and Herb
B and Herb C were studied. The combination between Herb A and Herb C showed no
inhibitory effects on THB and MRSA T18 but coutd effectively eliminate
P. aeruginoso DS001 and E tarda biogroup 1 DS002. There were no reduction in

numbers of THB, MRSA T18 and E. tarda biogroup 1 DS002 in processed squid subjected
with herb extract mixture of Herb B and Herb C. Therefore, this study indicated that the
combination between Herb A and Herb C extracts should be developed in order to use

as an antimicrobiat substance in foodstuff instead of synthetic chemica|.s. ln the next
step, preliminary evaLuation for appropriate application of herb extracts in processed
squid production should be determined in order to decrease type and concentration of
totaI bacteria including pathogenic bacteria.

Keywords: TotaI heterotrophic bacteria, Methici[in-resistant Stophylococcus aureus
(MRSA) T1.8, Pseudomonas aeruginosa DS001, Edwardsiella tarda biogroup 1

DS002, Processed squid
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r'l*taqutvl: l,1il1ufi{ fi"ufftdr,irrilurnBo{u1 riruura:1ulvr: 14:r.rErfi{ urfit6'ornd.ruror

fiI d'sl{ravri dtuitfr'ld'zuartJ:tra6ourJ:anryr drunr:rjrrrl{orofr'eruriargila-nrsruvtor
ailutn:1rfftd16'aver:ndu rtiu rirrrri'ul#fiturerrSnar uto drlruor{iu^, ,{lufr'u (arnvr
rj:vo'ruo:rind uravvrfoli n azdu$, zssz)

rJ:vuvfltvuttJuri:srvrrd6'toqiuirrruurmioutiu firfierrraruarnuarumrrfi'uon::1r?o{
fit4t eilzualritJ:vtvrntvrsfio'irr{Juurarirvrinsrn:yrroiruflrnrnfifinruuarnuaru 0rtrjn.jr
riurJ:vrvrnlvuritfiu:nnvx{oiruo::rfir{turrranifiahdnuuavr:rqrurir riu6onramiuu#tnr:'[d
arutm:tunr:Ynurl:nr6tqnriruuonrrluruair{ureir (!r:vi rfiufrSqndqa lLaunruu, 2542)
r.l:vnouriuluflooliunr:1{a11uln:16':-rnrrrflo:rrfiurrnfiu ei'.rtfunr:io-uurl^orjrfi'suur
6'nunrflnr:t{r-i:vTotiornarutvr:drfio'rrlsirr{Juodrr0r ufio't#ri:srvrnlvruaur:nfirv,.,
mutorl6'lu:vuuu1't LLauar:rr:nzu6mzu6mri'ruoi'a:^iutvr:rfiodtoonsiryrirurirrrJ:srvrnlei6nriru

(frofr3 Ytririoq ravoitriu :Yteravqilri, zs+z)

1) ar:il:vnouyrr.rrnfi'lurfiraqulvl: s]'ruunt6'rtlu 2 rj:vmy 6o

1.1) ar:rJolnfi ar:tfrndr{Juar:dnuLi'ri'rtrliufirrYuqrqnrfrn drr{Juar:fi'lei
Q1nfl:ulr?unr:ulttvtloa6:rtotfitl rtiu nrflutorot:vt trfiu Tr-l:6u rfirifi (Rigment) rLay

rn6oofluvriti (tnorganic sat t) rfluolu

1.2) ar:r6u4fr rfluar:fivrrkiurmnrirrriulufirurriavrfrn:rilvtrtfinrufi'nrcruvfi
drtvlrvuavt'l^tntuurtnrirrriuoonlrJnrrrfrnrorar: un6'rodrrrriu ar:!:vnoro'arrraos
(Al'ka[oid) ttouu:rnriluu (Anthraquinone) uor#',rirrmJtuLl4u (Essential oil.) r{Ju6'u
(unlro auvr: ro3ryuu ti, zs qq)

2) {odrornr:t{aqulvr:
2.1) finrrrlt{Jufium'r ufiorornarutm:rirulrnfiqrduiru riotri'rnerornr:rflufrrg

4 Y 4 u vv
u5 o o r n r :rlr r lnr u r1d'1io u n.i r n r :tdu r rrzu ufl o o fl u

2.2) aflildturiou rm:rvarlutvr:rflufitr:vsirfiufiurtd'irsuavaur:nr-lanl6'odrr
.1 . qY I d j 

' d,
a.i ri a Luailt-t Lvl :il: r nrfr n n n.i r u r uzuufl o ofl u rtiuo d r w r n{1UO1U



2.3) r{J ufi fi t t o t n ulut urL vi fi vi r ttn a m r rrj n fr ufrI rJ : v t r r uluvdufi ru uy :Yn

tfi u v x :r r Yn urlul:t il u r r r a ut o a o r uui n r :u r r n r : ur y eil6'lri av or r n fin rrri ra r n fi n r :ld
uovldY

aru'Lvr:luvr'otfrufiqsarur:crinrgrT:nfiugrutri rrju orn.r:fr'oco'n fr'orrflo fr'orarnuav
oovr:virt r{Ju6'u

2.4) r{lu n r :fl o t ri'u n 1 :?J'r er ro a u u r uzuufl r o riulu an rr v dur-u rfi or q r n u r uzu u
flonriurin6'otdrt{rlrornrirtl:vtmrt drzuatriyrnrfrnnmvrirorurnauyioanrrvarer:ruejor

rirlfi'n r :tueit r{Jutrit6'o d r{ u r ila'r ur n (iu 6 n q r*curt'u 6, zss t)

U,a<q
n:l utrio6noufrrflqqfulfrtarlulvr:varstfrnqnrir:rrlfflul{JudrurJ:vnowosorur:r1r,{*o

.^4 ,-.-,o 'Y - ^ 
'o qvc

tfil:atlrfrrio{0114'r::uvitrirfruurirlr"[qir{JuurfnurT:nuavrtJuar:fi'uifiutuoryr:dn6'ru
(shan et al., 2oo7) louar:firtJuorritl:vnorratfirartutvr:fileiiuoruau"trlunr:6nr*rr{Ju
o e.irurn 6o ar: n{r1vr f; fl uo a6r r{Juar :fi rT, ra qadfi naln n., rr r n qrdd;.. ;;;.tu i;r;., t
neilTvlfifluoaqnfinr*rfi.:qvrdvrrtfirnrvruavnruarrifr6'rurirr 1u.rnfiq^ 6o uvrufiuuavv,larTr

uoud (Rhmad and Beg, 2001; Machado et a[., 2003; Naz et al.,2oo7; shan et al., 2007)

o r n n r : finurvl l'i r n r :lETn n rn6 o r 6 :r fi fi ;ia urj: s n o ut o t ruyrufr u 6l dr ul r n n ulur r au r : n

inurornr:rjrut6' (cowa n, t999) Teruuvruflur{juar:l:vnolndtflluoadfirirrau-nTrranaat

u{Juar:finr16'[ufitvarurfirr firfiqvrdiunr:tiutYrnduuBti (tviachaoo et .r, ,tor,
Voravuthikunchai et a1.., 2004) fitalulvr:fivluar:t.J:vnoutflnfl itiu zua ril6onuav:rn
-.---i1- s. i a -+.Fr f o s a su0{vlljYilJ fl.i8.Jnfuailu0itt-Juurttzuu[u:rru;iruiltinurl:nf,nuavl:nooor:six (Ahmad and
Beg, 2001; Braga et a[., 2005; Voravuthikunchai et ar., 2005; Reddy et al., 2oo7) \u
tJ:stvrttutttuuavtJ:vtvtntrirr 1urlFrl!aqy:oruYu riruia'onvr-ufrtfiri#turldlunr:Ynrsr
o1nl:ooQ'l:vi:l ornr:rjrerfr'otuuavldtfluuralrurrzual6' (Voravuthikunchai et at.., 2005)

o r n I r u i q-u ra a r o a riukili r n r : fi n ur fi r r-J : s f; y B n r m r o r fi r a I ut n :tu n r : riu fll
d< . s - 3

tLlnyt:un0Ltn n{u

)'I u u rl : n r q fr'm ua v a r i mB r vr-ry rytvr rt r a Q5 4i fi n ur n r r il a r :n : olu n r : flu rYr
d4 d'

uunfruiutoltnioluunutavarlulvr:heriruru 19 tfrpr louuynrfln Agar diffusion method
t4dnuiriltfrutfiruau (Allium cepo Linn.) n:vtfrul (Attium sativum Linn.) vlSn (Copsicum

sp') ulrn (Areco catechu) rravlunlYl (Psidium guojova Linn.) finruarlr:olunr:flurYc
Escherichio co{i uav staphylococcus oureus rfiorjtfitrnBo{rrfl[auffilulm:d'lnrirari'rlu

, - u ?, d 4 tr ^-._--.{ dd d y y, ,:ua'l:annq?uulLLauLtoanoa0a:Jl6nurufrttfrlnnrf,ourlofrriu6n 5 rfrn ufolri'lvtrrilo?1tJ
v y Av A

idutlufruoufr4ofrraur:ariuu-lnr:roirgtorl6uuidt6' (Minimum tnhibitory Concentrations;
Mlc) vru'ira',ron-rr.nrrrnuashrJiri.r',uo',u,ralunr:riudtruurfiuiurfrnfiurlnrixorn
a1:aflon:uLfiul rir tvttC to.ialiffrina'rnuillflLLauluili.:oij:vra.jrt 62.5-500 fraFnilsio
iladdn: riotrdt'Lpivnao!n1:,.rfiil4t:an-q:vutr{fl:uLytur.rfllJ1,1r.r'rfl tuaun:yLyrurJflu[uru:.i11\o

finrcrflflnrrIarIr:otunr:uiusiruruaruniudruunfiriufifizuaeiu#r mu.irar:arYqzuarfi



fr'nunrvllunr:u-lrYt utunfiriul6'uaruarufi'uriduuravlrifizuarTorurrtrJ:vtuBnrvrfirri'uuavri'u

,rnr",n#rar:ari'orhilY':fir.iT uerrurfouu6,rfliorncuartifrlunr:fludruuerfiriu
at1a1 ttuaiari rava:rTu urirqrgrio.r (255i.) 16'rirnr:finu.,qrdfi.,urd.rioT:nlu

anulvr:1Iu s tlfio l:vnou6'ru nBn (Copsic um frutescens Linn.) hlyn:n (Citrus hystrix
DC.) uoluuqt (Altium cepo Linn.) ix(Zingiber officnale Rose) uavrdultt (Curcumo

mongga Valeton & zilp) tugr}hrr'uao (ar:ari'naq) uavar:arYprrjrriuloulduoanooodari'o
.-+--9-. & , q Av &r1\0u't:J'rvoa0uu-iormuLunr:urqu6mrurilouunrfr15uriol:n 2 %fia 6o s. oureus *ay
sotmonelb typhi zuanr:6nurrdor6'uvru'irarlutn:ri'r 5 rfrpr firr'nunrnqrlunr:fi'ruudo

dd 
' s i. d < e

uuetfrt5uriol:nfrrir:rrdnur 6tdrnr:fr'nrcrrioTnudla't:aiinanLLaua.t:a#nfifurotaluln:
^il^--...- e q 4, & dd , '
vT{ 5 tJIfl lrfrnur"luquB6'rutf,outnfiriuriol:nria S. oureus Lrav s. typhilnuiB Agar disc
diffusion zuanr:finurn:'riluu'ir aqutvr:lvrufrrjr:rrfinrg.rdr s sJfrn fiqrs'lun..l:,i'.,r,d,
umnrirrriuTnual:aflrlaqa',nrfrro'.rr,,aroqrd6",u,d, s. our"r, ruritriuaorqvr*;..rrrqft
s. typhi raual:afinantotvrBn tu:rvngn 0.:uavyorun.: tiluaorqvrdd'rurdouuunrfiriur,rs.:

oi'!2 trtq'[ut ruvfi ar:ari'ndrrTurio.:aruln:yntfi n ruanrqud6'ru rdo s. o u re u s lo utuv n:or..^.^i- dy^^.,4^q-.----l , l" r d d, &q J'LLavflilu?J']?Ltaa{qvortluuqlo[u:vnnat [utrusfraru'Lvl:o-n 3 rfln rraorrqvrB6'ruufiolu:veIu

ilrunarr uaual:aflqdr#utora4ulvr:qnrfrnuaruqrdfi.,rrd, s. typhi lu:vnfudrunarr
o !3 

q s

zuaornnr:frnrcrnitfiarilr:naqr-lt6"jr ar:ari'errfr:iut,olalulvr:dr 5 rfrer firr'nunrnarlu
u & , r - ^..^--i-r-t-,= i 6r 

- --tg- ' 
: u

nr:n'rutfrorioT:n z tfrorfrrirlrfrnrgr Tourur-vn;nrravtlurrrild'nunrual'lunr:6'rurdo
5. oure us tutruvfi ar:an-naorta.:uffurrrvirriufi uaer.:qvrdfiru uda s. our"r, lurruvfi

q - J y, d, & s ..-._,_..- ,o _ 4aqu trl:tjuo 0u [u tta n{ q uon ru uflo loruvru'ir ar:a ri'orirfufr fr'n un r ylal n.jrar:a n-n an
d----. .r,rv \vo _=^-._-.- d ,a , j.j d,t{rlilu zu?auau Lovllnl:flnulaltoonquEtotarulm:uaeirfrrfioriJurru:yxlunr:n'zuur r{Juur
YnrgrT:r, ri ottfiuour n m

ar1rr1 lruaiaii lrauaruu (2551)16'lirnr:finrgrarlutvr:filffturrirtyu 15 rfin {ir
f:vnoudro ilnfi (Coriondrum sotivo Linn.) uonrrn.r (A{{rum cepo Linn.) its (Zingiber

officinole Rosc.) dr (Alpinia golanga (1.)Witl.d.) mvleti (Cymbopogon citrotus (DC.)

Staph) lurvn:pr (Citrus hystrix DC.) fiuvur t (Citrus ourontifolio Swingle) vl$nfi11l
(Capsicum frutescens Linn.) tdu (Curcumo longo Linn.)Tra:vvlr (ocimum bosilicum
var. thyrsifloro) nvtn:t (Ocimum sonctum Linn.) lv:vdu n (Momordico chorontio
Linn') frusnZfl (Citrus hystrix DC.) lvrfiovrx (So{onum torvum Sw.) uravqnu o (Morindo
citrifotio) lr6'urjrapruavari'orrirriu ufioynaoriuavdnurqvrd6'rulfruvrBrjriurlu vryjraqulvr:
q_.--a?rl i. d _Lun5'lLvuvlilurHnrgr 6 tfrorFo frt uotrrrorr dr hl.vn;n fruvurr ruavfr.:lvn:o fin-nunrn

q y ^ -:-l-.Fr-..{- ,t o o ri Z _ :
e,{Llnl:elluaauv:ut{Llutf,ono[:n 6tilraqu-Lvr:vr"l 6 rfrpr lrlirnr:finurrio1nunr:rjrrir
duarruuavrir:riuan-orlrfin*',qrd6",rnFuvrBtirdo.:6'u ToruiB ngar diffusion turdorioT:nr g

tfiordo Bocillus cereus, Salmonetlo typhi nav S. aureus zuanr:finrsryll.jr auutu:tfiou
a d Xv X

lntflerfiqvrBd'rurfio B. cereus utau 5. aureus uavfiramrvar:arin0ruvirtiufilriuaroqrd
!_.-. dv &.lva , ." il 4 y, X ,\ytm1u 5. typhi lnudrtnanioruantqvrB6'rurf,oki'6n'irrjrn-uan 01nn1:flnula:.ilJfi:1-JLFr?1



frruvn;o iloutler{raufrrtrvurrrtJuaqutvr:tunYrlyudldr.J:ynororur:fifr'nunrvr4rlunr:
u & ' r - ^ .i. d j s
nrutiloriol:er 3 tfrnfrrirlrfrnu1 fr{nilv{i6'o!i'finr*rfirolrir.J:vna!ild'ntuauar:afi'orfi
---.-.-jqud,v

t14lJ1 vail rfr ou1 rru?yn.i Lunl:iliruu.t rtluurinrgrT:nsiotd

fi :r&'eld qn ::culliuii lLa u n ruu (2553) fl na ouil:vayBnrntoral:afiafi railutvl :d
dtvo*-q

,Ja01tUunl:nl{1u?u 2 "uilFt rta tluciu (Curcuma longo Linn.) uayn:vtfiuu (Al{trm

sativum Linn.) trJBultfiur:rTuar:arluty!:an-oaotiruru 6 rfrer (rfrurYu (Curcumo longa
Linn.) n:vtfiuu(Altium sotivum Linn.) 0r (Zingiber onrnot" -"rj; 

-i,tplrin,o

golonga (1.) Wil.ld.) vlEn (Copsicum frutescens Linn.) iraylulvn:q (Citrus hystrix DC.))
A-v
fradnorurrirliravarumvruoa 99.8o/o "lud'sr:rdruailutv'tr t fraFnilriourytluoa t
fi4fr6n: lirnr:rdoqrrr{Ju 3 :vri'un':ruuirilu (20,100 ray 500 frafinylrriofraafim:) uras

o t{ , 
il tY

dr'Lf moaoul:vfrvrBnrvlnl:u-utyn Stophylococcus aureus firr*oriaullvrB06u (Methici[in-

resistant Staphylococcus aureus; MRSA) ttav 5. oureus fihriourmvrBfifru (Methicit[in-

susceptibte Stophylococcus oureus; MSSA) ndlav ZO loTtlavr 6'rui6 Disk diffusion zua

n'l:finu'tv!!'jrar:ari'orfita4utvr:fizu6nrflunr:rirqlnrfufluar:rr:nrirrYrnr:rq36uror MRSA

tuav MSSA rvirrYu t07o uav 5yo mrerrirfr'u ornqiruru MRSA 20 bi;;;r;; ;;;; ;;.,
zo toTtuarrr uavar:an-nfitar1ulvr:fi26mu{iunr:6rqrnn:vrfiurraualiarlutil:aflaana1n

:-daq

tfrut-u n:vtfrut f,t tir n3n uav'hrvnln lilfinrrraur:nlunr:eiurYrnr:roBeytoc MRSA

tuav MSSA o'lrfuornzuan'i:finurilu.jro.,*,irrfiuurutvl:;iru5o:lo..lnudrryufi.rr-#r,rroi,
-Yeunr:fliu-r MRSA irav MSSA td'lrrarufi'ud

Lopez et al. (2003) trilirnr#nr*rfirnruaul:oro{aliarioruururo.iaqutvr:
siruru 3 tfror t6'rrri antfrlr-rrr#l (Phy{{onthus niruri; DPN) 6n161uan (FpB) uavvlquuil

'' 
ii -

(Piper bette; DPg) fian-qrirutovruoalunr:u-reiruunfiriariol:nu1{o'r14'r:1i1u.tu 3 tfrn 6o
E. coli, S. aureus *av Solmonella derby uavofiuyErifilirlrioryr:njrrfiuliruru 5 rfior
lilttn Pseudomonas aeruginosa, Bacillus ,rbtil".ir, Lactobacillu.r spp., Socchoromyces
cerevisiae *aa Aspergillus niger zuanr:finurqydd'ruru-lnfirEuTnuldrvrnrfrn Disc diffusion
assay mu'jra1:afloflarri'lfiqvrdfudrnf;uuiddrjtrlyqao!ilnrflo druar:an-orqn16"luaer

41il1:0unei{ S. aureus *av Loctobocillus spp.16' *aa Lactobacillus spp. r{luiulnfiriufi
- Z,un e! t & " < | y y Ay A A - y
uuu.iLrlLoflallanFlanLnLuuuv{ ao{1flt]ulirnr:dnurnirnrur{nriufrrioufiqnfirarltr:nu-ur]l
nr:to3rytotnauvriejli'(Minimum lnhibitory Concentrations; MtC) roqar:an-rrpi.tui6 Rgar

dil.ution nu'jrar:ari'nqn16"tlu#tfirir nl1tc o{ludal t6o-to,z4o vrfi.:airutu#ruri.:u (ppm)

Toruvru'ir s. cerevisiae finrulurnfi4nuuav B. subtilis finruhrioufiqorioar:an-nqn16"lu
...y.il-6114vA'r,rrrir ri'tar:aripran't6"tlufiluavanfra?1Irr{liriuqrqotd a 1.0,240 ppm kiatrr:nu-urirqFuyid
i. 

!
vlulu't110ff0lJ

D u po nt et a l. ( 2 00 6 ) teidr n r : fi n r*r q udn r : flu rYr uru n fi li u r o { a l r a ri'o vr* ?J a 4 ulvr :1u
tj:vtvnooatFr:tduliru:u 5 tfrn 16'rrri lvurrrloirfia (Bockhousia citriodora) 6uir
(Anetholeo anisota) tilf,ontvur t (Eucolyptus stoigerano) urllnrlY.iart:orlJoii



(Eu. ot'ida) uavltfrud (Prostonthero inciso) fiafi'nd'eurir roynuoa uavronrtu rio
. d4 6) o \y
ttlJFlvlt:ULuO'114'l:o1U?u 5 lJuFl la*n Enterococcus faecalis, Escherichio co6, Listerio
monocytogenes, Pseudomonos oeruginoso, Salmonella Enteritidil Salmonel[o
Typhimurium *aa Stophylococcus aureus firguynfln Microtitre broth microdil.ution
loruv{u'irar:ari'ofitaqulv!:IntfrqfiarYo6'rarhfiqvrdeirrYrairysolrifiqrdriutYruunvr'GuffltTlu

q Y!
nlsYoao!'[unrYlfi snriu 5. aureusTnunrre.Jr{tt{uvr'riaufiqnfirarur:ntiudrnr:ro3rulo.r

s. oureus (Minimum lnhibitory concentrations; Mlc) t,roarra,i'rfia,yu,6'turht,r.,a.,trar-,
fitarlutn:rlntfrofinirriaurixat (15.6-t25 hrTn:nilriofraa6or:) unriual:afi'no1flurfrud
-.--- X d q 

^ .i v vu0 nal nual:aflot0{v!?Ja:{u Lv{:I ntfrprvta niprdrs royt'll.Joa uta u tan rtufinrrtaur:nlunr:
- il aa i o{rritrrunfrr5ufrdrilrrqaoulilurrnrirtriu ornnr:finuly,r!'ir s. oureus rtluuunfiGufifinrru

t4'A-v-u'Lrrioar:fran"prd'rufi'lliravalur'{ 
3 tfrorTnufirir Mtc rvirn-l 7.8-125 tlTn:niuriofraaan:

Lutatvfr E. coli ttau L. monocytogenes l#zualuvrxm:triuniu6ovlu'jrfiar:arinrfitarluln:
rfiul 5 tlfror ornar:an-nfitaqutilivnrfrqd?:rri'usiruru 15 ar:arYor fieiurYrrdorioT:nru,rrjrfi
---..v u &. o a jow < -Ya15ano01na3-.lu Lv,l:1\utl.J0{fl0{ooa Irt:ra-uvi'ltTlunr:frnurflar:tr:ndurtJ:vu noi"ldtuorur:l-j
4adil

rfr o ryl- I o r u n r : r fi u Yn rgr ui o ei I r ai I n r u rJ a o er n-u ri o ry'l3T n n

Weerakkody et at. (2010) :ru.:runr:uJEuurfisuqvrdtorar:6'run6uvriti:vu.jrr
6114fl-oo'lntnBottvtouava4utvt: + tfrerdtrifiuuhi rJ:vnold'au Tn:rnr (Gorcinio quoesito)
0.: G{prnio galongo) tl6onlsur': (Eucolyptus stoigerona) uravvlSntviun tqn(Tosmonnio
Ianceolato) uas tniottvrtuavaqulvr:fi fr ulld : rfi nkiud n3ntvru (piper nigrum)T:au1i
(Rosmarinus officinatisl uororinlhu(oregonum vulgore)10u1{m-rtiravaru 31flo 6a
x 

-,-. -9-- 4,u a d dv d du'l t0vl1u0attauL0fltl,u ilrlrvnaouquEnruoFuvi3dnnuuunfiriudal:nyrlorur:qirutu
v9

4 ?JuFl Lqan Escherichio coli, Solmonello typhimurium, Listeria monocytogenes lLau

Staphylococcus aureus Inul{rrnfio Agar disc diffusion iray Broth ditution assays
,Jan1:rqao{vlu'jr n-rlirurn''ur'o 3 tflo fizuariaqrdfirulfruvridto{a1:ari'oalnrnBotrmrr
uavalutvr: unt{uar:ari'rrnBnluu Ai.:fiqudrirdrriouraiohifiqrdr-u,io,uu Tnufi'?har:an-Fr
-- - -J \ d I q y d dx1fltn:0{ lvlFltLavailu LlnllilrJ:vdu6nrvr'[unr:pirurrlnfrriu rrn:lur nlr nn.jr uiunfi Gu un:lau
at:fin-oror naqrt*ruur,.dot rvrrrfikifruilldfil:vfiyBnrnallunr:flutYl rir-rnfi riuTnu rav,{r v

odx0lar:ari'ot0lfi'arirr6'rutanLfluLLauLovrluoa raual:ari'nril6onrsullfiar1nfrruroyrruoa
.__ -33 A- Z d ,6.-,ttavilrilqr6fiuril 5. oureus uav/uio L. monocytogenes t6'6 uonornrlurirqrrlrdldufi
vAA-:'
ioufranfrtaur:oeiuu-lnr:to3rpto.lo6uvrid (Minimum lnhibitory Concentrations; MIC) fi
finurd"luuunfinr Broth ditution uavrirr3urruu'ueirvr'finryrrirurvrnfln Disk diffusion lilLi'fi
rrrr:rd'ilfi'uiiri'uoejrrurn (r2 oql:vvrjrr 0.10-0.70) o'rriu6rr{Jun,.1rdt#,riu.j.,nr:ra-onrfiuryfrr

i6;irrairnr:moraouar:rlrunauvritiororiol#rfrodoaqrlfi'hiurju4 urnr..,n1Yrn.r:6nrg.r'lu
n{tduiLi'i rn:rvrirJS:r rrufluo afr'.rvs.r Frro{ a1:ffflnr, n,^iro,rfl ra uailutvr: urinvrfrnrrfia
6nurrrrrra-rn-ud:vr,r'i'.r,qrd6',runFuvririuay:vpi'rtorar:n{lfluoa d.rvru.jrlrjfi

.v o_..-tqv 6ty d u 4 \ + .jq ,^ qrdFl?1rIailrlu0flu fl1:rinuruLrtttaor.l'Lvttlu'jrar:an'orvl'raUulvl:rravlniatuyrnrfrfijfrutpjl



6'nunrvrlunr:6'runFuvridriouunfi riuriol:nluorur: nr:6nrgrdt6'rj.1,f.j.qrdd'.uudoofruyiti
qu-i^
[uauu Ln:uav unSor rvrrrrrrfr proro uioor nar:dufitlltiar:nrilfl uoa

2. atuttwatauurril
U

01141:ilutalll::rJfilrnuruuarutfrq orfi r.Jar rir raos tJ ul*nuavaruiruyvra rfluoiu
a{-q e4 u dr o u d o - < d dt{lu1j0{uu0tur:vviat{Juatanflcuqrtorur:uoorf,uly"rlanraufirdur uonornovfi:atrfroio,

v v dt iattdreilttJuorrar:fifiorurirvrtlnturnr:6{rnn hi'jrovrtJu6'ruTr.l:fiu imrfiu uavrnf,oui orn
' 

t v --

01141:1-,'l{odrtfirirdrgrravsit{Jueiruiulr4*tir,trkiramrvluoryr:vrvuarvilYu rtiu orqlolon'u
dtv,4

tiiunu (nial: n.rr,Yu{ uuauilfi a?i:ruilo{, 2533) drnr:urJ:gr-lotar:vrvrar{,tulraqjrornulyu
fn'Lrin:vurunr:ufinoi'lutn6ouavnr:mrnu#t un6'rodrtuiu rnuuionvij o,-ur{iurndoril:r:a
vd'ntota'lnllvru :ru#tzufrrrfirudorur:rvradufifra-nuruvu6:r[avrr#r t6'uri rlarrHr
rJarrrfi'l {.rrrrfrt uouutituavvrfinuurfrr r{Jufr'u drzu6mniruqi'ryrirddrur{tua''cpa-nr*oi,oruydq
'dviorrfrurmrrrlrl?luraro{rJ:vrmnlyu udu rauiuay:uuo{ r{iu6'u (rrr{ OuTrt, 2sso)

tLriodr.:t:ffs)unr:uBTnnorv'nru rattavzuf;nflrus{orur:uv ra ul::laur:nriolrirfrn
T:nteirtiu16utiu vr'rdrfrorornnr:r-Jufrror,uunrfiriurioT:ny.r{0.r14.r: unrt-rodrrrdu
V. porahoemol,yticus L$Y v. cholerae r{lu6'u lou y. porahoemolyticus r{Jurrunfiriufi
ttiuar runra{01fl1:n:u !v,{'rvo1r,11:lravri.rl#o'nrauodrs:utr:.ior nnr:rBTnnorur:yv ta6u
louovuaotornr:ua''rnr:uETnnorvr:!:vlrcu ts rj'rTlr lur.J:vrrnfir]urrunfiuiutflnfirflu
arruntotT:norur:rflurirgfirfouav 50-70 (qlirufrm frlirrri, 2551; wittman and Ftick,
1995; Munn,2oo4) r{rraYl v. choleroe u{Juur-rnfirBufiu{Juarrynrorl:nofrtrrtnT:nr 6rlir
l#rfierI:nranrvnurvirrYu Touri'r-l-luovuanrornr:nf;ut#or16uu i-,o,rurrrfirooor:vi.:r
eirzua'lridrrnrurnnanrrvr.,.r#luu*n6oui tqfrufrn f,r:-mrj, zsst; Hosseini et d[.,
2003) lnukiurulrdr{rfintruflotn-unruqrl:n Q5st)16'm:tovw{r-hufifiornr:torT:n

a s .j^ 
q

ofr:rmnl:nfiufroqrnnr:Yuil:vviruorur:vrvrafiqirrarjrulu6'ruinrauBlurfiouvrqunlnil y,r.fl.

2551 [auo'lndolatrolrirfn:vurnivur?,r!'ir v. parohaemolyticus l{Juaruramdud'l t fi
rirl#ifrer1:notar:r{Jufrrc6pru{Juiouav 56, s6,58, 60, 61 uav za uor4'r,huT:norrar:r{iufrrg
&"o.
ilrru n [urJ yr.fr . 25 40-2545 m u rir ri'l (rrir ::rur rfly ururuuvi, 255 4)

ur n r', nrfroruio-uva r ua!u6'rir nr:finrgr nr:ilr,flrrur,,uunfi ris rioT:n Lrav
..-._dd ioqv r d e " u&
t[1J F] V] t: U yt yt'l 

114 0't 1,1 I : tu't td u [u zu d m n',ruvt o r y r : fl 
'l I

r-Jiur ilatiurr:r*$ LLayflruu (2532) finurqarnrnrrlqafirivruruavrnfiro.lriru#tfi
olu v 4o a dd,,".,{^-'.)^^._v_- a o l d ot.o{114u'luvl?LlJ vlu?1n{tttatnliruruqduvt5ut-JuitJouniourirl6r l-nfruuoup.lruu66au:JrJ:tJtru

_ o, , _. i' 
;_ 

_ 
-- 

_ .,-{, ^.,.,
:tnr:mouoam'1rt,!fiuFt") q'lrui'lairuiraqjfinrrliiuriou{rratfir 3oo/o - 50%o finfruuo,[lrfiu
dwirtrfrrirnr?rilttiun:nrixq.r firirrJ:vrrlru 8.00 - 8.4 firirilSlrrurirfisirrilurionr:rir:rfiu
totnfruuifludrt 0.72 - 0.78 ruavfiilSurrurndoatflr 9o/o - t3o/o uavornnr:irn:rvvi
qtunlvlvll{aafrrivrur ilu'jrsiruruur-rnfitiuuvturJo s. oureus rravrdo:rfiritvitril
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\)
5.00x10-, 1.00x10- $av 5.00x10 cFU/g n1il6ir6'u rrdhinl E. coli tray salmonel{o sp,
qutyy
LUA',IOU'r{n{rr14{

o'

fruuvt-u ailuifliO{ (254il16'finrsrnrun'rv,{vr'r.ioafi?iyru''rrJo.i,.JArrri'ru.?i'!arufiny?ru
!ii

, -i" ,

!:r:afrsiruil1u"[uaalavuolr]u a-{yirrraui qiruru 4o 6':odrr lurdoumarnu - o'urrnr
Yt.q.2544Inurffu6'rod1{a1n 4 fru irua, t0 n-rodrr ritrirn:rvrisiru?urur,fiGurfi'lralpr
o&qirueutfro:r E coii uavuulnfiliurioT:n do S. oureus, Salmone{lo sp. *av Ctostridium

perfringens vlu'jr zufinnicudr-iarrafinurrurJq.::a1rit6'lr rt:oruzuf;mriruo{qma.'run::}J raflfr
tlon.972-2533 tflotornfirdo:rufruri1ilufl raunu E. coli rfrurirrauo t 6'rodrr rusilrivll

4d ' s & - r o
ttuFlytt:uno L:nytr 3 l,un 9T{na1? Lunaodrr

Adrufrn fr:rYnrj LLaunily (2553il finrcrfirnr:!uriloutoturlnrfiuBunriumurdl*av
![1-JFlvl!: u fl ail to u Lv o [5 ttl etfr ti u frd"[u zu a rt n'ruvrrafrn urilfr sirurir uluo-tuiora!isirur u
21 6'rodx nunr:r-lurfloutotuunfitiun{lvrur6ulnm-rodrrfirjurdnur (6err{Ju 100yo)lnu
o'rv1:vrurarri'rfifirlBlrruuunfiriun{lrr,6ru.,nAqr6r rflnnrrru fiuEu.*uuerfiriurvi.rn-u
1.97t0.16x10e CFU/g travvwnr:ilr,f,uorouuerfiriuna'lrouluoT:rrunfiriufi6sr'ruru

i
d,

3 6'rodrl (frerrflu t2.5o/o)Toruorvr:uvrauufrrfifirisrrruuunfiriundrrouryaT:uurrfiriufid

nrnfiqordo rafintd fir.Jilrruurnfiriurvirri'u L.7oto.21.x1,oa clt/g ifiodt,rqt"rurunrfinro.l
.. 4 4 | d q a v d 4 v d 

^ 
,ulnvrt5unalvutfitt"luru6mn'ruc/lvfrnufir nrurnfiriun{t Stophylococcus lrnfiqn

:olatlr6o 
'r,rrororrus 

LLav Bocillus ntrdro'r-r ei'luurunfirEunai:rtouruol:ur-rnfirBafi6fi

o'rrrunt6'60 Proteus, Enterobocter uav Klebsiella nirfunr:frnr:frnmrlm:rqaou[ay
n:sufinfitnrrtlaon:i'utororur:t{i!:vuv Tnuranrvnr:r]urfoutoruu!nfiuiuluorur:fi

al 6t 
' u alau: !fl n LutLFtavtuua v zua rtn cuqttfl ttnr:aloon

ua^t-r
Atjrufrrr frlYmrj !!aun6uu (2553"()) finrsrnl:lurflourorulnfiGun{:ruaurvrol:Ivr:rj

,-.^--^--l y Ao , q do1u0114'l:vluLatLtalfrsiruilru-Luo'luintauEq;ru']u zg fr":odrl il!'i1o.t14tiflyLaLrfi'{fi|3il16u
rrrnfirBundrrailrroT:Tv:r-loq]lurirt 6.00t2.00x10' frr 4.4otr.22xtoe crulg Tquvrurn,i

fiqetufi'rodrlvflnnvrrauturi't iuavmr#oufiqor1u6'rodtuurnufinqu#rr{jor dodrrrrdruunI q-

tfrotalulnfiriu v'iutLurrfiuiun{u Stophylococcus ltnfi4n :oratlrdo Bocillus ![au
Micrococcu., urnr',nd,ilnuurerfiGuriol:n t6'rrri corynebocterium spp., Enterobacter
cloocoe, Ktebsiella pneumonioe, K. ozoenoe, Listerio spp. *as proteus mirobigs dsiu
<4ilu
ilerr:frnr:tflr:v{luavn:roGnnunr:r-Jurflouroruunfiriu rfio1#26mi'us{orur:flvraufi'rfi

ot u u 4d a dd ; g
?'r.iQ'ryu't u Lu{{14? n?Ja!irlnrunlilytlrlduvr5ulr nElf,u

Ayuto et al.. (1994) lirnr:6nrs1Fr6un'rv'tvr'r{qaflriflur?0.:laruavnrulaonn-u
A- u u

10.10114'lsvlutafrd'uln'ornu3trcutruil.rtor:--qtrumr nlfllSulrLausirililrulurfiory,laoriuTuTr.Jda

tJ:vtvrtu:r0a xrnfll:rt:?anilnrflilar nlorpu btanc (Cyno scion leiorcn*l rfofi,ulrrrlUU
to.:faranuavruil:;r-l {ltr: (Peneous poulensis) uou (Anomolocordio brosiliensis)
uou B[ue mussel (Mgil.us edutis) uavilfir (Callinectes sopidus) ornnarndruxu 175
m-rotix ornnr:frnurvru'ir 1u6'rodr.: 175 n-rodrrm:?afl! s. aureus siruru 35 6'rodrq
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horrflu 20%o uavornfr'roeirtrdououfioutJu 60%o uasvru'ir s. aureus siru.ru tos aruvlruri
fiqiruru 9 aretvl-u{ fizufimtoutvtoT:von0u leiruri rouryoT:vron0uuoqirulu a aruvliuri
rourvoT:vonfrudsiruru 1 arun-uii uavrouryo1:yonfrurofl + arufi'uijornnr:finur

qydrduoo6l-._.--_,-uudy_"__.f;-
a'ina1?Ltaa{ Ltaufiuirnr:ilnr:oinnr:torhldlu:vra'irrnr:o1l#n.5dr uasualnr:olanrurilt6'J&,
tfr oarr nr:lu rij ourulnfi riuto.:!ar rtavolt4ltytv ra

Jeyasekaran et a[. (2004) 6nrcrnr:rffuinrgrr.Jaruiu (Lethrinus miniotus) Totuld
tavt

rirtt{lrurll 20olo irlrYr.lriru6t 50olo uuirr{Juanrrvfi6tunr:rfiuinrgr16'fi.: zq rrrTilr Torutriy--.*- Y a ! s dd Y ,^ , d, a ^motrfrlriruu{lrral lnurJirrcuuunfiuiuri'tralnoq]ludrr t0a-10' CFU/g turcuvfiurnfirBufi
oJ a.^ ? 4.touqruunfrsirfrlSilrru 10'-10- CFU/g r-li:rrruuunrfirEuuanfrnodturjrt 101-102 CFU/g

..-._-e.S j o o q s u u ti j ,

uunfrt5afrzufimfirtlaIn:rou{a1v,ldn:ronrfirrar o tYrTlt lnufiriSrrru to2 crlt/g uunrfiriu
--l-.1 -a r d Y, 

- aa !,1 11 w a qnail Lnav'l0:lJvl.114ila[Lau LLlnvtt5ufr'L:t [tioonfrrou [unr:roBcyuav66lqfld'atiln1il rranr ururTrjlfi
aaondorrYu

lmmanueL et a|.. (2006) :rutru'irli:rrcuruunfiriuluyrru6uorur:rolril:irn:drfiu
YnrsrlluutLtit6ulun:vlrunr:uu;iru'niruvirri'u B.t2-8.17 Log cfulmt uavfiururTrilrrfi'u,fl,
naoFr:YUv 14 rirh.: trotnl:?ud{ lnuo-n:rnr:rfrudurorulnfiriufirirar fla (6.230/o)

luthll'rd 2 totnr:tudl firurunrfirisfivruluvrrrr6uoryr:to.rrirn-rn:maon:uuuL?a.rfl.r:

tueil t6'rrri Pseudomonos oeruginoso, Vibrio porahoemolyticus, Bocillus circulons,
Escherichio coli, Photobocterium damselae, Flexibocter columnare, Micrococcus
luteus *av Enterobocter oerogenes unt{u Corynebocterium xerosis fivll 12 rYafulrr:n
fl0{n1:tua.ityt'tuu

Lal.itha and Surendran (2006)frnrcrnr:rilf,uu*ila{ra{lBlrruuavtfrorror
..- --4d & oo , d ^ d'ttunfruiut4*'lralPr uunfitEun{rfiro3cyfiqruuqfrrJruflal{ uaurunfiGufiuoBryfioruynfrairtu
v v iarirriun:rilfitfiuinurulurutir6u vru'jrq'trirltn:ufirJ3:rrruur.lnrfiriun-rnrillrvirn-u 4.5-7,
4.3-7.4 *aa 3-7.1 Log cfulg mueiro-r Inuurofiu6uu'uurTrjluirdrrurrrrovrrarnr:rfiu
fnrgruru 26 iu d.rrrrnrfiliufin:rqfl!1uq'.rrirln:u td'uri Aeromonos, shewoneya
puterfociens, Moraxello, pseudomonos, Cytophoga, Enterococcus, Micrococcus,
Coryneboteri um LLav Bocillus

- dd3. Uunmt:u

3.1 Edwordsiella tordo
Edwardsiella spp. nrnYru:nlu Ft.fr.tg65 fid'rufiu 3 arufi'urf 6o r. torda,

E' hoshinae Ltav E ictaluri vrulu:vrr-ryrrrufiuorur:tiot#m{16oerfiu rdu r.Jar
- c&
a'mitdounaru ltaunrua.:urprdol rravrioT:nlur-iar (6aur i'uvriivrurufin, 2553) aflfi6ififi
n1::'ru{'rlJflr:rioT:nrluilr.grgtjfio r. tordo rrlnfitiutfrnfifierualrifindruri'u Escherichoi coli
untiunrrlaur:nlunr:zu6rlflrtto1q:roud'atv{rilu KtA vrio TSt uavkiaur:oyt-ntiou
Y a s i

ilrmrattfierlua frlerd"run-u Citrobocter vio salmone{lo (qrirufim fluYmrj, zssz) d.rml.ir
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E. tordo arsJ'l:flriaTrnlu:vuuvxtfruorvr: rdu T:nn:yrvrrvrraycirl#d'nrar T:nqor:virr
r{Ju6'u (sl.aven et ar.., 2001; wang et al., 2005) rrnolndlufloQu-ufiifirurnfiGu6nrfrrryfi.:
frfrnrrunrdrunfitri'u r. tordo uriaur:nraflndouri'rnraulufrrrur^I.,r,u*Tna uavr^lrorra

at aayJ
0u:1uLua {lLraf,0ir "E. torda biogroup 1" (qrirufiF] frlinrj, ZSSZ)

3.2 Stophylococcus oureus

Stophylococcus t{JuuunfiGulu:.:r{ Micrococcaceae :lirtna:r t:^irrr6oud ejm
Ui-c J ' d 46ordun:llrn tfiottulttaaovtiutme6ornnrflu;r.Jnfrrumrro.du flrrflurdorrnorur:u6r

ddu d, t t _- .t dt d.j d, | 4 a, Z,ttaailanuruuL!unail tta{1flo1vr:ruarorou7urtJurradrdur utJu{ raSoriJualua-u 'l&'u
fluoq]ri'ranrnnr:tvrrvu6ut (uta'nrcfl: qr::rufrflo, 2547) luamr:ra*urrdou{rlnlafiairulrac$
to'i 5. aureus qvfifirv6otvtol f;drfrn6f,utfiorqrn:{ninanrnunl:fiuoufi rrrn{tvrr:.j.r
f _l--da{+ U ,oy u d d 4LnLauildm'rurifrdloirrouiltdtv6olejou (o-oa:r ufrl, 2550) Stophylococcus ro3ryluan.pyfifi
oonfruouuiofioonfrrou16nfiou (Microaerophite; uldnrca: ar::rufifre, 2547) oruranfrfi
tulrvallunl:taBrUflo.i 5. aureus do zo-tl orrtrrraufiua tirorfirralrval 6o 7.0-7.5
rrriuoirylri'6dfrws 4.2-9.3 6'otnr:fl06'ufid.rraBlnr:rr3ry z tf,or 6o Adenine uav Thiamine

lild:,1r*i.q*]T,i-rilr:tlrir:nfrrourv6'ornr: Uracir uav pyruvate roBcyl6'61u

orur:rdurrfrafi"Lfflur.l0.:|frrifrnr:t'rh utiu Nutrient agar (o-oa:r rfrr, zss0) t#zuanr:
vflao!auFlltod (Catal.ase) tfluu'lnuunvlfizuaurnri'ulorronqrad (Coagulase positive;
ula'nrccfi qr::rufrfio, 2547) s. oureus finr:rrtjrrl-rrrfrusiruruluoll4.r:ualutfrq Tnurdo
r<,c'3d,.l^

t-JutIJouLuorur:uudrf,vrquzua il rauor frfrryrirrotr.il:rorur: rtiu orur:n.:n6'amrin aa-rr

rdorravzufrmrYcuv{ul (Dairy product) oryr:firJurfl,i r. our"u,ovfinfiuuav:ar1nfi td*r.,
tfrl, 2550)

5. oureus t{Juartvma'rn'rytotl:nr?lrauol B0o/o rflur,fovt'eirdrplul:lilurlrauavlu
tltu (utflnucf ar::{ufifro, 2547) lirhirfrnorrar:rflurfrrg zu6nar:tirg (Enterotoxin)
-i r .Ft X a< j ,,Luvlvluvl'luaon'l'lu:0ufi{ ttJutf,otttnfrtEufrn:voruoqjfi'rhJ vlunuirrnruro.inur{Juliruru

I 
' ^'d 

. t,rrnloruraurvotjr.:0r1uTvr:{xiln :vra{Fru frrrarir uuzuafifrrfio (qiua fi:frrfiqa, 2546)4d . ,^,^-^H^-^.1^. 1.L" "- - ^ -_4-1 2,e, & &lJlFltLr'laviluu0t tmrulTrfrontau unnrfrrufirfrorlrnuzua naonraSo'Lq':"unr:r.irm-ot rfiou
v & a Y,^..yy .a e 4 _ oqya s oi -q u 4 u u I1u!fl:nt1'lLuoLUo?JuLuLo tuotdrn:vuatdoprovlir"lrirfroI:n16oqri'floo'nuaurfrulv,rd'u 6ivru

v t ^ .jg aa 3 u J 
e

n?1u:0u unar:fluvrrflouruerfrrSufra5rrf,uaur:fluun?1ilY0u16'qrfir 100 _ 110 o{fl.l_
utaufiaa t{Ju:vuvtrar 30 urfi uuvrurioentrrrrirrrfrl Enterotoxin (qila fi:Fra^ ua, 2546)
finleirulraqj lirlri'rfioornr:dntautorrraduyrr16uol14l: uaugorfirrrdlain:rgaidoor*dr

u ooea _ dt a f a J qy d .nauil1vl1LYtnq01fl1:0114r:tIlufrtg lnuilornr:nau'Ld orriuu r-ienfr'ol ooor:vix rrrifinhifi
td (o-oa:r rril, 2550) Tqufi'rlilovrfroornr:oryr:r{iuvl^rs ua'rornuBTnnorur:fifinr:
rJurfourJ:vs.rlru 3 nrrl:rt (qila fi:frrfrqa, 2546) uayfinururornrutu g eirlilr uriororfio
o1n1::ur:{16'luvrr:n Ftull:1 raiofi',fifiixnrseiouuro r.rrcrfroair.iunlgadrrfrun?r.r:urL:{
tornr:lirl#rfr orI:n (o-oa:r uil, zsso)
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6t_
Luu::nr staphylococci r-l:rng'jr s. oureus rfluaruamlirl#rfinI:norrar:r{Jufrrg

r-ioudqor rluilnfrnrn'jrovfioqluotarirfiurrfinriou Tnurav!rrorrar:fifiuruavrdod'm{r{Ju
drul:vnou uavorrar:fir.irunr:a-r2-aruavrn6ouriru6'rufio:Ju1Ed :rervYrorur:vr'hit,i'r,irtr;
qnriouuSlnn (qlruur izuuf,uif, zs+s)

16o Methicil.tin - resistant 5. aureus (MRSA) rijurdo S. aureus arrJil-udfi6'oFiour
vd
nluaatllualunqll (Multipl.e drug resistance) ttiu uruvlfrfrafiu (penicil.tins) rns]:rlrndu
(TetracycIines) d'aTv'lurtlpi'(sutronamides) urnrirovfiTutnaTnttri (Aminogtycosides)
d-, v v ; i - y, Xiln1n?1ilt?Jll?Jur)lanrallr:oduultilo (MinimaI inhibition concentration, MIC) riourur.Jfr-

fra6u (Methicil.l.in) lrnn'irv6orvirn-r t6 tuTnr:nYldofraF6n: raiofirir MtC riouroonrr-
0adu (oxacil.l.in) :rrnn'jrutorvirriu + hrTn:nYldofraadn: (6aur 6'uvriiuurqfin,2553)
d'nr*ruvTnTaflruorur:u6q $aorn-.inrilfi t

nrl^rfi t Stophytococcus oureus !1l0lfi1:r5uorQi, Baird-parker Egg yotk TeLurite Agar
(nT vllpru n:tfr ua anuax)

3.3 Pseudomonas oeruginoso

P. oerugino.so o-noglurtd Pseudomonadaceae r{lurrunfiuiurrn:laundrlynifiaor
fid'nrsruvr{lugrlviour,riolfisrHnriou triairrailoiuavunlEa rn6oufi6'rur,rlun,ruu.,dtu.u

dvddsu,ttaa zufittaeifiTnr:'rairttvfiou Enterobacteriaceae fitil:vnoreiretaTnnodu6nnrl:ri
(Lipopol.ysaccharide, LPS) 6'o.rnr:oonfiroulunr:roiryurifiufilsirurut6'dr l tuanrrvdfti
SAv4\4vvadloontt0unrilLutv:rlutJufr'riu6rf;nor:ou uoirgtd'lurirrqrura4frn{rt:vu.irr 20-42 o{Fl..r-

d,rtar{ua (ura*nucu q':::rurfrflo, 2547) touroirylufifiuuavarrr:arir:rfiimoqjt6'tu
anrnurofi'ourirl 1 tei :ruvitluanrvrfifirn6oa.r 1 arur:aldar:6uvridr{Jurradrairq
na-rrru16'iru 1 rtiu ruo:rTurfiu (l,tuo; sfllssyrj,:1rfr1uTm:rou oroldnriroutproonlrril{lu
uradrnriuou (riuvrur oqcuqnd, zs:z)
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P. aeruginoso fi"ttt'tlflLaBcgtdluorur:0::ilq1fiiduunrdo rTnl#:rnr-mqf;rfiur InTafl
turolrar;iruavuvlin:vorEj n-lnrvrfi z rfior6'urluorur:zual16oor:r-nlri'a-nrgruvTnTafirflu:r-uur

n6rsTarav (Metal.l.ic sheen) orttfrnnr:dourfipr16onunr rfior6'ur1ur.,r.,r,f;'u,,rdouyarovo-l
v dr , i^ y
fluttJuttzuufrfrru{rorvr: (Pel.licl.e) firuarx'jrrfiorolaonQiru (urd'nrcfli q.l::rufrfro, 2547)

n1?!fi 2 Pseudomonas oerugino.so lluo'r14'r:t6rutdt Pseudomonas lsolation Agar
(nrnTqu vl:rfrla afl Lra?{)

P. oerugino.so rtiurdourrrfiriufidrtfi'orur:rilrufiu y{utpifr'?hlutjl Fu rjrdr ua,
.j,d.a

lo{vrrulrau (qi:r"a n:6frva,2546) riroo oror:uro{au0:5r.Jnr ronfi'rrrlu rl.r uonolndvqY,!
u"lvltl"lurirsr*irrfio ar-j tontrnaoT:fllu nErL ladu r-aqqrJn:nirirrrn'ul{r-6u uavroiotfro
vxnr:uvrvrioirt 1 6:uririrrrurri?oil!ilrudrvrsra'u n-,rrrriron..r*u.rfrr#rhj liriri'.drafirv,x,tJutllouri'lqiln:ain'r:uvlvrtisjr{ l tdu nr:uduniorfionr:uvrvrtilurirur*irrdoru6rrj*rrpi
,rrrorun.Liu;lon',u6.rru ,,f, 

' 

i" o"|ur,roso ujrtrllury'r-6uliri#rfiqornr:fr'*donrulu
:utr:toufittYurf,sfiin nr:fiorrdo P. aeruginoso or*u1u{rJ'rufifirffora'oorrllrf,prfrrTvr:frla
rioun'jrr.Jnfi ri'r-l'rul:nuururru uzualv:i:uu:t rieulr,rr!nr:frorrdo#nrdrorn:yururslo
rirudx lrxun^uflaamv frrvfituasrdo16oeiou l lnuravrrvnr:frnrdofiruzualyllrari uavfr'r-hufi
4 Yv u s ' !'Lriiunr:inrgrlnulduniotatuuaonflaar:v 

nr:rnnrEioqra'r1od'nrauvrrLlury'r-6ufild'yllrvrr.:
uaonu6onrir loruuudttotnr:6nrfiooqjfirniorfiofirJufr, flnr,{rt#rfrqornr:aufir6o'nrarx - .- u

ttavtSoir (riuvrur o;ruqnd- 2s37) *aa{fr16':-rurnonfr{uriuflnrfrnnr:Fnidotri.jrudri#rdo
rtir{irlnruurarrfrnnr:frerudolun:vuua16ooruaviloou?ilrrlilil.r (ura-nrgni qr::rufrfr0,2547)



iaqqrJn:ai
1. ?6to

I

uvrfi g

ia q qrJ n :alua yiEr.ir rfi u n1:il oa o {

:oi
rrogilul{

4vJ
qo tn:o.i ttn? nan:v ruu (Evaporation f[ask)

I

orurvrrvr0o (Petri dish)

fi'rn:o.rturo 0.20 tuTn:rum: €iri'o Minisart RC 25 rj:vuvrrrruo::rfi

fl5va'lun:o{ Whatman fitter No.t rJ:vrurtd'rnqu

n:u!ofla?{ (Cyl.inder)

finunoi (Beaker)
tvi

tLvl.ittn?allluaul (Spreader)

odn

1.7

1,.2

7.3

1,.4

1.5

t.6

1.7

1,8

z. rnta.rfia

z.t rrria.rd'tvlrtfrur 2 siruvrjr 6ri'o Mettter !u PG 802-5 r-l:vrlnaiarroiuauri
z.2 llIn:tl uJn (Micropipette) €ifi'o Gilson !u Nz t aoac tj:yrynrr.lyr rsa
2.3 rariofitn':un-uto (Autocl.ave) 6#a Tomy autoc[ave !u SS-32s rJ:vuvrnr{jr;u

2.4 q'tiurvrrvrdo (tncubator) 6#o Memmert !u rc 8540 r.J:vrvroruo:ilfl
z.s ejrtrirnrlqlqrur,rnfi (water oatn) Ejri'o Memmert ju ar+oo r.I:vrynrruo:ufi
2.6 nfroroar:rorti eiri'o Otympus !u cl:onfzoO rJ:vrvtoruo:1fi
2.7 rntorn:o.iuuuarurulnrfl (Vacuum pump) 6rio Thomas !u DoA-vi30-BN

rJ:vrynauiooru3nr

z.e rnio.:flu (Btender) 6ri'o trroutinex !u AW9 rl:vrrrrduTofirfiu
^ ^ u d Av
2.9 Wilu Erio Sanden iu tntercool rJ:vrynlyu
2.10 $'orailiou (Hot air oven) 0rio trrtemmert du 854 schwabach rJ:vryn

tua:1fi

2.11 rnriornd'u:vuaur#{ (Rotary evaporator) drfio Buchi iu R-205lV Basic

r.J :v ry nai a rro iruauri'

2.!2 Laminar f[ow biologicat safety cabinet drfro super ctean iu 150 vc
t.i:vrunauYoomBn.r

2.13 rniotrtdr (shaker) €irio ptrtp Green sSeriker il tJ:vrynlvrs

g. otar:ld'srrdo

3.1. O.Lo/o (w/v) Peptone water 6r.i'o Difco tJ:vrynauioom3nr
3.2 Pl.ate count agar (pCA) 6rio Difco rJ:vrynay:-oomBnr
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3.3 Baird-Parker Egg yotk Tetlurite Agar 6rio Difco r.J:vrynauioorilBnl
3.4 Hektoen Enteric agar 6fr'o Difco rJ:vryrnaraigoul3nl

3.5 Pseudomonas rsotation Agar 6rio Himedia rj:vtvntduro'u

- dd

4. UUnilHU

4.7 Edwardsielto tordo biogroup t DS002

4.2 Methici|.lin-resistant Stophylococcus aureus (MRSA TtB
4.3 Pseudomonos oeruginoso DS001

S. arlutvl:

5.1 aqutn: R

s.z a4utvr: a

S.a aqutvr: C

Jdodu.
tilolqrnorqovfrnr:drzuanr:finrgrhJoorfrvrBrin:raiooqfivr8fn: 616'orfrnr:rJniindo

ro&e
a4u [v't: LULUo{Ftu
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?8911IUUn1:ilnao.1

1. ntiraEuuatl:arfforaqulu: (ot'nrrilalltrnlfl euave et al., 2008)
riraqutn: a tfio leiuuri alutvr: A aruln: B iravarutn: c rr#ulri'rfludui6nl

v oY t oqy v y y v A 
t 

outarilr.lUrir"[firuritpi':u6'oualYoufiqruunfr 35 o{a1L{ar6ufi u1u 4B-72r?r}r.r ornrfud*rr
qv 4 v i '

uotlfiav tduopr'rutn3otflu riralutn:uriavrfrouraripr (roavrui6rfiooroovtnoufryBr-ym:
\ v u Auy " uttavavfluFl:) utarilrar:aflpralu'Lvr:fr'Lrr'rryr 7o yiel.d rlui6nr:to{ AOAC (1990) ornriu

o vl , d c ia .j
ilr L!rfrulufrfrnuqrura4fr 4 oIrrrrrarfiua run.jrovldtru

am:nr:rirur ruv11 7o yiel.d

d u U,
u5u1[UAl:ytann La

(Extract yield) (o/o) =

2. nltrnEuuuunfi rEurioT:n

rrunfirEurioT:nfiririlrvraao!il' 3 tfrn 6o Methicitlin-resistant stophylococcus
oureus (MRSA) T1B, Pseudomonos aerugino.so DS001 *au Edwardsiello tarda
biogroup t DS002 dlu{Juriunfiuiu.iol:nfiLrunkiornorul:yurarfil ornri'0.:r-lflrjfrn1:r0.1
:o{fl1aF]:lar:d pr:. qrirufrn dlirlrj nrnritroafiriuur nruviyrutfl.lffni }l141iyu1a'uu:v11

3. n1 ivrodaudr:arinaqutv{ : A ua udl :afi'orargulvr: Blunr:nru nuuu nfi riu
nriu tav tvtol:Tu:rJrff.rrarJouav uuofi GsrioT:nfiriruril qaourorJuu{ruturafin ur,t::r-.1
(6'ornJarorn Zhang et at., 2OOg)

fi'nrafinrrr.l:;rJ1#fiturern{rt x ure rvirriu 2x2 urufrurn: (nivrfi g) ornrfurrtjtnr:
ilqao{oonr{Ju t: qnnr:unaor rr-lmr:rtfi 1

#r rarin a r : a n-n a u ulil : y fr 'r o r n : v uu u pr-r lir a u a 1 u o o n ( n :-lr ) x t o o

n uf'rtorarlutlr: (nil)

nrnfi g rafinurj::rJturrrn{x x um rvirriu 2x2 rrufi$la:



1B

sl1i1{fi 1 n1:oonttlufl1:rqaottunr:finurn1:r]'tl-JFulrLUnfiriu6'auar:ari'orarlutvl: Ayio
ar:arYnarutu: B

qonl:yna0.: tfrnar:aiYo tfrprtorurnrfiriu
1 rfi r rir n a-u rryr u a r :a rYor

q t a dd
Lil tMSJltuFIYlt:U

2 tn'rar:a v ar u ar :a fi'or"
q 

' 
a dd

LiltM}J LllJF]VIt:U

3
U.a
L:JLnilA'r:Ano MRSA T1B

4 tilrfrlar:an-rr P. aeruginoso DS001

5 tilrfruar:an-or E. tardo biogroup 1 DS002

6 a:1utvr: n hirFrurnfirEu
7 aqutl,r: n MRSA T18

B arlutvr: n P. aeruginoso DS001

9 aqulvr: n E. tardo biogroup 1 DS002

10 arlutvr: s
q 

' a 4d
Lil!A}J LtlJF]YIL:U

LI a4utu: a MRSA T18

t2 aqulu: a P. oeruginoso DS001

1,3 a:1utn: a E. tarda biogroup 1 DS002
* tol nijo ufi onr:oqoufr yBrim:/ fr vrBrin:

rfrrrdo MRSA T1B, P. oeruginoso DS001 raio r. turda biogroup 1 DS002 Tout1rils)
{ia,^dt-4tt,ovlillll.l1ilttaauvlrn'l 1.0x10- CFUlmL rJilrrt: 0.1 fra66n: acuua'rodr.:rafinrrl:;rJ

^-- Z j a d q v- o y v I yQlfluuLflautLUFlvlt:uvloaouLtaYttzurvurtorm'rodr{0114't:muLartrXl tfruar:ari'qF}rrilr{udu
tol::.lirofra66n: r.Jilrn: 0.r fiadfrn: aruu6':odrrufinutJ:;rJ rj.r6'rodrcafinrt::il
lrr'llLvttvtLupi Laminar ftow biologicaL safety carbinet r{Jurrar 15 urfi drul'nrril::1hr
rfirinurluqrvrara6nTeru,uuntritf,ru, r q0 ,,,+rr:.,ururir6uluq1'r6rAq-rCn ; ffiffi;.
drrafrnur-J:;rhrm:rofiilSurruurofirEulu{ufi o, r, 2r, z, t, iq, 2t *ay28 1o{nr:rono{

4. nr:n:aofiud3urru uunfi Gun{uravr ruoT:Ivr:rj#ruuo (Tota t heterotrophic
bacteria; 6'orularorn Jeyasekaran et at., ZOO+)

tfru 0.17o (w/v) Peptone water rj3lrm: q.s frafrafl: ar'lu6'eodrlufinuul::rj t du
orndurirhJfizualtririlurdordurfiu ovt6'm-rodTqfifi:vo'rnrru16oo.rr 10' iluimd'rorirrd
:vd'rnrur6oorr t01 tJ3:rrn: t fra6art: artu 0.1olo (w/v) peptone water r-Jilrn:
9 fra66n: ovt6'o'"lodrlfifi:v6'rnruu6oorr to 

2 
u#rrdooxriorufir:vn'unnurdoort 10 

3

tJrlnfr'rodrttoruriav:vpi'rnrru16omrr-l3urrr:0.t fraf,6m: a{uuo114.r:r6'urrdo pbte
count Agar kirrvit ruitau uvHuut.l:roornrdornHuoi'rodxl#fi'rrrr,*.r,drpi.ru rvrnfrn
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spread plate droruuvrrrrdor-i:rdqrura4fr 35+1 o{fl.rrrar6aa rflurrar 24 drh.:
uu 0 1 u ? u LFI La uy ro : ql u u o r u r : ud u I rB a rra v unfr n zu a

5. nr:m:roriurJBurruuunfirEsriol:n (MRSA T18, p. oeruginoso Dsoot uau
E. torda biogroup I DS002; n-ptttlatotn Keskin and Ekmekci,2007; Normanno et aL.,

2005;Wei et at., 2012)

t6l 0.1olo (w/v) Peptone water il3urn: 4.5 fraa^frm: aflum-rodxrafinrrrJ::rj t du
ornrfudrhifizualt#r{Jurflorn'urriu ovt6'o''rodxfifi:v6'unru16oo.x 10 ' tturLmd'rodrtd
:vd'w'rur6orrr 101 rJ3:rrn: t frafian: artu 0.1y0 (w/v) peptone water r]Brr91:
g frafrfiet: ovkifi'rodr.rfifi:v6'unrrtrt6oorr 10 

2 
udrrdoortdooufir:vo'urnurdaort 10 

3

tJurjmsl-radxtoluriav:vd'unrruu6oorr1j5urm:0.1 fra66m: a{uuo.r1r.r:rdurrdo gairo-

Parker Egg Yol.k Tel.l.urite Agar drvrirm:roriu MRSA orurrt6oord, pseudomonas

lsolation Agar riruYusr:aofii p. oerugino.so DS001 uurrlrlr,d'oo,do H"kto"n Enteric
agar druitlm:rofiu E.tordo biogroup t idruvirruri:ar:rryf,uill:rrrornrdornfiug1-rodrll#
i&u
fi'rtrutnrvtfio6'ruuvrnfrn spread p[ate drorurvrrrudor-jrdqruraqfi 35r1 o.ifl.rrc,arfiua
r{Ju rr a r +a d'rTil { riusr'r ur uTnTafi fi roi6u!ur..,r.r,d'u u,d, uu rrirfi n 

^o

ornzuanr:finrqrnr:l:vund"ldar:ariorarlulvr: A raioa.r:an-orarutm: B "tunr:nrunu

tJilrruruunfitiundutsvitvroT:Tvr:ri#tuiln!!auulrrfiriuriol:nvrvr 3 tfrpr 6o naRsn 118,
P. aeruginoso osoor uau F. tardo biogroup 1 DS002 yru.jrar:an-n#, , uOrdTrifi
qcuaillGtunl:n'tuFriln1:uo3ryuorurnrfiriurriaorynrfio fi'ruvulunr:vroaorEYuriorrdr
o o fl LLlr ! n 1 :v o a o rlu n r :rJ: v q n r1lda r : a n-n zu al r ol at uln : 16'uri a r :a fi'n zua l : v y.j r t
auutn:Rn-uaqutvr:Cuavar:afi'nzuau:vy.jxa4uln1.an-raquln:ctunr:nnuqrrJBurru

dd 
" i-J-..^^-.^^--o-.i - &LL!nr t:ufl { na1? LFturitiua0unr:rir tilunt:ytorao.: n'1f,

6. d''rrdrYoeldsJTvu'i1{delulu: n n'uaqul?{: c $avd1:afi'qe{au:yra,jr.:aqullnr: a
fruaqutu: c tunr:naunuuunfirEsn6iuuailrilal:Ivr:rjfrrauouavuunfiu3sriol:nfirjrur
vr oaoufirjurf, outurafi n unJ:grJ (d'ot uu-ial o r n Zh anget a |', 2009)

nr:tr]3ul m':odxvfin utr]::r.Jrir tflunr: rdulfiurri'lnr:finur nr:nrunr rrunfi ri u6'r u
- ! -i , '

ar:anlrrrdurn-rfindrr:lu6,r uavfinr:uiltqan.r:yflao{oonrtju 14 qnnl:flaaor 6'rnr:rrfi 2
ornriurirufinuti::ilrrm:rorirrJBlrruuunfiGufr'.r + n4u iuiufi f, 2, 4,7, t4,21, nay 28

U^dto{fl1:vnaot pr'rui6nr:vnaotttiutri'urri'!nr:6nvtn1:r}?!nilrrrLnfiiBuri.luar:an-nrdurri'1fi

ndruru#r
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n1:1{fi 2 n1:oontu!!n1lilnaoflunr:finurn1:Fr']riFr:.JrLUnfiGer6':uar:arirrzuau:vu.ir.l

auutm: R n-r:a4u1vl: C uavar:afi'przual:vy.jrla4utvl: g fluauulil: c

qonl:mna0.1 {una'r:ana a dd

tUAfl0.lttlJFlVlt:U

1 rfi r rir n a'u rrvr u a'r r a fia
q 

' 
a dd

LlJ tFril uuFlytL:u

2 tfirar:ayaru61:afi'nx trirfiluunfiriu
3 r6u DMSO 10%o [rytufi1:fi6'Ft

t1 r a dd
!il !nSJLtUFlytt:u

4
li 

'a!il[r]:Ja1:annEJa:l MRSA T1B

5 triufilar:a6'orzua:r P. aeruginoso DS00t

6
Ll 

'a
Lu LFtilA',l:Annriail E. tarda biogroup 1 DS002

7 arlulvr: n rilar;utvl: c
14 

' 
a dd

LiltFliltL!F]yrr5u

B a4ulvr: R n-la4utvr: c MRSA T1B

9 aqulvr: R ri'uaqulvr: c P. aeruginoso DS001

10 a4ulvr: A n-laqulvr: c E. tordo biogroup 1 DS002

LT ariutvr: B n-la4ulvl: C
q 

' 
a dd

L1.rtnil LtlJFtvttSu

t2 aqutn: a fi'uar1ulvr: c MRSA T1B

t3 a4utu: a rira4uln: c P. oeruginoso DS001

1,4 arulvr: g fiuailutv\: c E. torda biogroup t DS002
* totj niin rfi onr:oo oufr yBr-l-m:/ BvrBrin:

7. nr:irn:rydvrrlafifi
rio 4 a fi 16'o r n n 1 :r o a o{ ri'orm g #r ua o r r{Ju ni r ua f; u t ri r rfi u.i ru urr l fir :6,r u

(Mean + Standard deviation) utavdrnr:irn:rvvinrurunnrixyrlafifrrotnr:iloruroTuiuld
one - way ANoVA TqutdTil:[n::r IBM sPSS statistics 19 ujiuurfialnruumnrirrro,:

'ieadetruaau0rru't-6 Duncan's New Muttiple Range test fi:vnlufiur{rdcy o.os (p<0.05)

8. n r :rJ : v ffi u tuao.: fr u fi I n r 1 rJ t14 tJ 1 v d rJ r o r n r : rG u a r r a flo a q uln :fi ru u r y a utu
n:uu?un1Tirf, motar:yrstaurfrr uay uil::rJ

U

lirnr:6nrgrfi{n:v!?un1:zu6morvr:vsrau#ruavuil:;rJr{nrYuflou Tprutdorvrl:yvra
..Y , ,<'e sv .i , 

t e

uutuasu!::tJvtil*urlulfrovdwluuavrurrsarrionr:rfilalu'Lvl: un6'rodrrrtiu ufinruJ:;r.J
! , < 

t, 
&. il ^ 

t^:---^- "- - 
, e , u

frvru'jrfrnr:r.Ju rtloud"r unduridlulirrruar rfiodrnr:rJ:v rfiurdor6'ufiovrjrurdlunr:
rJ:vqnri"ldar:an-ofira4utvr:lun:vurun',r^arr',r',:vv rau#ruavurJ:;r.JriohJ 

u



Uilfi 4

,{an1?uoao{

a1 nnr:fi nul rJa?Jo{61:ari'o uduror naqutm: A ua varuln, g rrurYoar:an-ozuau
:vu'ixar :a rirrarulm : R riraqutvr : c uas ar :afiq zuau :vu.jrrailulvr: g fi'uaituly{: c Fio

4d , I r i

urunfrriuna'ltavtvol:Til:rJfi'tuunuavrrunfiriuriol:nluyfinurfturJ:;rJ 16'zuanr:yerao.rei'rd

1. ,{ato.ld1:afi'or6etata{arlutvrr n uavauulu: g sioGurruuunfirEun{urovrrvroT:Ivr:rJ
#ururuurruunfiGudolrn (MRSA T1g, p. oeruginoso Ds0o1 uau E tordo biogroup 1

DSoo2) lurafi n urfr.: urJ: grJ

1'1 e{aso'161''lsalrYoufisrtotarlulu: A uavargutvl: e doil3uriluunfi rian6iu
rsurvrol:Iu:rjvYtrauo'lurafinuu#rurj::rj 

i -'- i
g

ornnr:finurzuatotar:afi'ntdurto.larutvr:Auavalutu:griorJ3lrruulnfiriunril
rovrrmol:Tu:lvY.:urerluraflnurfrrurj:;rJuuaryr:r6'uruu!nrfiGu pCA ilu.jrrqnr:rrurofr'o
13 qa firJilrruuunfirBun{lravruvroT:1vr:r.Jri'ruroo{lutirr 7.30 t 2.70 xtoa fir 2.05 t
0.07 x10s cFU/g luiuu:ntornl:rnao{ ruaviuiuqnri"rurro{fl'r:vrnao.rfiilBrrruoei:yu.jrq
6.60 x.0.70 x10a fit t.2e t 0.09 x10s cFU/g fi.:iririnnrir,:odr.rfiriadrrYryvrrlafrfr to.o.oul
- il ,uetrr'tfuaur:na:rJ16"irar:ari'oraquln:Auasarutvr:Btrifienruaur:nlunr:riu#rrruqfiriu

n d r ray ry ol:Ivr :rJ vryrral nluyfi n rurJ : :rJ d't uao rlu rr r : r r fi g
U
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1.2 r{ato{dr:ari'o rdurtotaqutu: A uavauutl^r: B siorJ3ur ruuunfi ritr MRSA

Tte 1uufinu#.rurj::ri 
I

g

ornnr:finu1,{aflo{41:an-rrudartorarlutvr:A uava:ruln: B riorJB:rrurruerfirEu

MRSA Tt8lurafrnunilruJ:;rhuorur:r6'uruurrfiGu gpR vllrJ3lrruulerfiGu MRSA T1B

oq]tutix 4.70 x o.52xtoa fir 8.27 t 0.63x10a CFU/g tuiuu:nrarnriyflao{ uuasluiu
aori'rutotnr:voaotfir.JBrrruurnfir6u MRSA T1B oqjlutirr 2.67t1.05x1,04 fir 3.72t0 .32xtoa
CFU/g uuavnl'jrfinr:toBrptal MRSA T1B rruo114"l: BPA luqornr:moaolfirfrpuunrfrriu
MRSA T1B altr-trvirriu6 a T3, T7 tuau T11 rfiol4rnr:iro:rsr,{vrrrafrfrul'irr-lSlrcuuuunfiriu
MRSA T1B fivluluiurr:flto{fl1:ilflaottuaviuqorfr'1ufl0{n1:vrFraorfinirtriurrnrirrriuodrrfi

riuiirfiryvrrlafr6 (p<o.os) uonorndrfiol4rnr:ujiuuufiuu:su'irrrornrrnrfitilrFlar:ari'o
rdurtora4ulvr: A uravarutn: g (T3) n-uqornr:yoraorfirfrro.ra,ir,6ortoraqutvr: o rir,
ttavalutvl: B (T1t) vrr.r'irfieirkjumnrixniuoeirrfiri'arir6'rpvrrlafr6 (p<0.05) n-trfuaur:o
aqill6"jrar:arirrarlulvr: A uasar:an-nar1ulvr: g lilfinrtrarrr:nlunr:riurisrunfiuBu
M RSA T1 B fi rfr fl uufr n urir ru.J: :rJ n't ua otrlu rr r :rlfi q
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7.3 riaso{dl:drYorrdsrrorarlulu: A uava4utu: g rior1lurnrurunfiGs
P. aerugino-so DS001 turafinurfirrurJ:rj 

e -

U

ornnr:finulzua1o{41:an-oar1u1n: n rior.J3lrcurrlnfiuiu p. oerugino.so DS001tu
rafrnrr#trutJ::tJuuorur:u6uluurnfiuiu PIA a1ll't:6tvlr-rnr:uoBryr oi p. aeruginoso DS001 lu

i r,tflnl:voao{fr q 0ilr6ilar:an-rralulvr: A vr6oar;utn: B rn^l p. aeruginoso DS001) ronri
vloao{fi a (rfrlar:arioarlulvr: n'rAu p. oeruginosa DS001 uorurnlrru,aorfi tz ,6uol,
an-oaquhnr: B rsr^u P. oeruginosa DS001) t6"lu{urr:nto{nr:flnao{rvir#u lerufirlBlrru
rrrrrfiriuodluri:r 2.00 + 0.00x102 LLaa 5.67 + 2.52x102 CFU/g 6lhjunnrirrriuodrrfi

' o^

fudrn'ryvrxan6 (p<0.05) n-rfiuaur:na:rJt6"jrar:aririarutvr: A uavar:afinaqulm: a tri
firrruaur:n1unr:rilrilrulnfitEu e. aerugino-so DS001 fiufr:rarlurafinu#ruu]::tJ riruaort
oi
Lual:1{yt 5

n'l?{fi 4 nrvrrirun6,0.:0ar::adarSnn:ourosvfinru-J::rJfirfrrar:an-rrarutr: B

uFlurlrrfi rBuriol:n p. aeruginosa DS001
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1.4 e{ato{6lltalrinudsruarar;utur:n uavarlulvr: g eiodsilrruuunfirlu
E. tordo biogroup I DSOO2 turafinuuf,rurJ:grl

ornnr:finrg1r{a?Jo{41:ari'naqulvr: A uavarulu: B rio E tordo biogroup l
DS002lullfinrrrfrlrrl::tJvlunr:ro3rytor E.tardo biogroup 1 DS002 ravlrvlutqnl:rnao{
i^ e
frufrn r. turdo biogroup 1 DS002 rvirriu (qnnr:vrnao.lfi 5, 9 uav 13) d.:vlu.jrr-jilrru
E. torda biogroup 1 DS002luiutt:ntornr:urraorfirirrvirri'u 1.13t0.45x103

?,
6.30t0.62xt0' CFU/g iravfitJBlrrunrfioufirr-u40fr'ruuoln1:ilqao{ drfirirrvirrir.r
t.3oro.26xto3 - 2.ot xo.B3x 1 03 CFU/g fi .: rfi o rliuuh uuor n..,rr naorfi 16r ua rtrj r6lar :
an-oa\ulvr: R raioaqutvr: e firittrirnnrirrri'uosir.rfifiurirdrgurrafifi (p<o.osl a'.,rr'uaualrl
16"irar:ari'oaqutvr: A uavarutn: a kifiqvrs'iunr:rjurYr E. tardo biogroup 1 DS002 6'.r

oi
Ltan{r.,la [uF]'t:1{yt 6
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2. ,{aro{6r1:afroruau:vra'jrraqutu: n riuaqutu: c uravarlutu: a riuaqutvr: c sio

GurarruunfiGun{uravrruol:IvrnJvYsrauoruavurunyr^riurioT:o (MRSA T!a, p. oeruginoso
DS001 rau E tordo biogroup 1 DSO02) turafinufrurJ:grJ

ornzuanr:6ntcrnr:l:vunri'ldar:an-naqulvr:Ruioar:ari'orarlutvr:Blunr:nrrnu
d d i f ,Y d d r s Z1J5:.tlCULrUn?11:UnAurs?lrvroL:Lvr:rjt4ruilautauLr!r]fru5urio1:nrr,tc a tflq 6o nllnsR T1B,

P. aeruginosa oioor Ltau E torda biogroup t DS002 vlu'jrar:arinra's z rflF,dtilfi
qcualrifrtunl:Fr?unilflr:to3rytoqtunfiriuynaorr-lntfrn ri.:ueulunr:yoraorrYuriolrd.r
oonru!n1:vnaorlunr:r.1:vqndldar:afi'nzuaro,ooqrl*, t6'rrri ar:ari'ozuar:su.jrr
a{ulvr:nrir-rarlutvr:Cuavar:afi'przuar:vu'irrarutvr:arluar;ulvr:clunr:nrunrilirrru

dd r d - XLt!nyt:un{fla1? Lnerrizuanr:unaotnril

2.t rraso.r6rl:6rrinr{au:su'irrarlutvr: R ri'uaqutn: c uavarlulvr: a fiu
ar1 ulvr : c ri orj3u r cu uu n fi Go n { u uau ru oI:Im :rjvYrrau oturafi n ufr r urJ : grJ

ornnr:finu1,.Jaro.ia1:ari'ozuau:vv'irrarutvr: R ri'uaqutu: c rravar:afiqzuar
:vu'irtalutn: B n-tLa4u1vr: c riorJilTruurunfiGun{lravrrvrol:Tvr:r-JfiruorluyfinurXs

x
tL!::lJul.J01ur.:tauluunvltSu PCA vrujrrnnr:unaolfr'l 14 qofirJ3lrruurunfirEunr{t

s s ,y
ravrvrol:1v:rJvr-rrarooqjlutirr a.qE t 1.55x104 fis t.so t 0.00x10s CFUlgluiuu:n?Jo{n1:
vnao{ dlhiurmnrirlodxfiriur{rrYryurrafr6 (p<0.05) rad'rorn#urirnfiriundrrayryoT:Ivr:rJ
g 4,^ .i . d^ o, '
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2.2 ,{aro{6r1:6rfiorarar:vra'ir.raqulu: n riuaqutur c raydqutur: e ryu

ar;ulu: c sioGurcuurunfiGu MRsA Tr8 turafinru#lurJrgrJ

ornnr:finulrraflonaltflrinnrar:vvdrrarutu: n riuaqulvr: c uavalutm: B nlu

arlulvl: c riolSlrrurrr-rnrfiuiu MRSA T1B lurafiniuilutj::rJuuorur:r6'uruunfiriu BpA nl
nr:to3ryto.t MRSA T1B tutornr:vnao.:fi + fuirfrlar:ari'rrzualruavi6r*lnfiriurjol:n MRSn

T1B) uqn'r:vrnaorfi 6 (rfrlar:ari'orzuar:su.ir.:aqutvr: n fi'uaqutvr: c uavrfrrurnfiriuiio
1:rr tr/RSR T1B) ruavqnnr:vnaorfi 12 (l6:iar:arinzuar:vu.irrarutn: B n-ra4ulvr: c utau

A dd r s u I

t6rurnfrtEuriol:n MRSA rta) rvirfiu uavfirJBurruuunfiuiu MRSA T1B oqjlutial 3.20 x
t.77xtOa fit s.zz + O.T6xtOa CFU/g luiuuu:nrosflliroao.t uasfiilBlrcuJuofiriu unsn
rta oqluria{ 1.70 t 0.31x104 fit 5.20 t 0.10x10a cFU/gtu'l-uqorfr'rutarnr:yoaar ifiolir

a d ddnr:iun:rvvvrtaddnu'irtj3trruurnfruEu trlnsR rta fivluluiurr:fluo.in.l:ytoraotuasiu
e d t q | , du 

^yJaqr1u10{n1:ilq40{ilFl'lLlumnrtr.:nuoUxililuiirer'ryyrrafrfr (p<0.u5) uonelnur}.lom1nt:
lrJiuurfiul:vu'irttnnruqufikirfrrar:an-n,.Jail (T4) qnnr:vroaorfirFrar:an-nzuau:vua'r.:
aqutn: R rTraqutn: c (TB) llauravaaorfir6uar:arYnzuar:vu.irraqutvr: B n-uaqutu: C

(T12) vrl'irfirirtilunnrjrtiiuodrrfiriscirn'rprrrafrA (p<0.05) o'trfudraur:oa:rJtd'.jrar:
afiqzuau:vu'jrtarlutll: R rYuarlutn: c lriaur:oeiurY.ruunfiriu MRSA T1B drfillur,lfrnuri.l
rurJ:grJ 6'l uaorrlumr:xfi B

nrufi s nrvreirundotnavr::nil615nn:outorufinrutJ:;rJfirfrlar:afiozuar:vu.jrr

a4utvl: R ri'la4utvl: C uavrfrruunfiriurioT:nr MRSA TtB
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2.3 e{aso{6r1i6rfrrrarau:vra'irra4ulvr: n riuaqutur c tuavdr;utu: g fi'u
aqutnr c riorJEurnruunfirBu p. oerugino.so DS001

ornnr:6nrgrriaro{fi1:afi'przuau:vu'jxaqutvr:nn-raqulvr: c urava4utvr: B rir
auutvl: c rioilslrrurrlerfirBs p. oeruginoso DS001 lurafinurirurJ::rJuuoru.,r,6'uo
uurJnfiGu PIA vll'irfinr:toErytot P. oeruginoso DS00l tutonr:yprar.,fi s (lri,fruar:an-qurav

tdu P. oeruginoso DS001) tnnl:vinao.ifi q (r6ilar:ariprzual:vu'jrsailu1fl: A n-rauulvl: C

uavt6l P. aeruginoso DS001) luautrrfll:vrnaorfi tg (rfrlar:an-przual:vu'jrralutvl: g riu
- Y 4d r s :'ailuLv'{: C ttasl6:tttunvtt5unol:n P. aeruginoso DS0O1) rvirriu rrayfirJ3lrnrrrunrfiriu

P. aeruginosa DS00t oqjlurjx t.30 + 0.40x103 fir 3.43t0.95xt03 CrU/g luiuuu:ntotnr:
flflao{ rravfirJ3lrruruunfiGu P. oeruginosa osoot oejturirr t.50 t 0.58x102 fir t.sg t
0.31x103 cFU/giuiud 7 flo{fll:rqaJouurrrrrtriur-i p. aeruginosa DS001 rad'rorniufi z
oufitiu4nri'1u?Jo{fl1:vroao.r (iufi 28) rfiolirnr:irn:rvv{urran^frnu.jrrJBurrururnrfiuiu
P. o"rugiroro DS001 fiulluiurr:flto{fl'r:rflaosLLav{ufi 7 ro{fl1:yrFraorfirirrrnnsirrfi'u
odrtfiriurirdrgvrrtafr6 (P<0.05) uavrfiolirnr:urJiuuifiu!:vu'jrrrnnruqlfihirFuar:an-o
ilail (T5) ?Jrrfl1:vnaorfirora,:ariozuar:vu'jxarlutn: R rYualutn: c (T9) [nu{flnr:

!^vnaolfrt6rar:ari'ozuat:vv'jrrarutm: a rirLaqulvl: C (T13) uu'jrfrnirrunnsirtnhodrrfi
tYv

riurirfrryvrrtafr6 (p<o.os) rrarrtlriuiu'jrar:ariprzuarrir z nejr finarrar:rr:olunr:ejrdr
rrr-r nfi G u P. o e r u g i n oso DS00 1 fi ro ulur,rfi n u#t ru-l:;r.J,-o uu ro1r r., :r rfi g

nrufi o nrvlrirundotoav::ndduSnn:ouqrolufinurj::lfi16rrfrlar:arinzual:vy.irr

aqutvr: a rilaqutn: CuavrfruuunfiriurioT:n p. aeruginoso DS001
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2.4 ,{aro{6r1T6rrios{au:su,irtauutl^r: n nuarlulvr: c uau6rrlulr,r: g fi'u
ar;ulvr: C rio g. tordo biogroup 1 DS0O2 lurafinu#.ruurJ:grJ

ornnr:6nu1,laro{al:an-nzuar:vu'irra4ulvr:nriuarlutvr: c uuavarutn: g n1u

aqulvl: C sio f. fordo biogroup t DS002 lurafinu#ruurJ:lr.lvlunr:rr3rytor f. turdo
biogroup 1 DS002 rr*."1rqrnr:unaorfirfr u E. tardo oiogroup r osooz lvirrYu f"i{;n.,j,
voraorfr 6, 10 uav t4) fitnu'jtlSurar r. turdo biogroup 1 DS0021uiuu:nto.ln1:yaao{
firiruvirrYu 1.10t0.00x103 fir 4.60t0.40x103 CFU/g lurnnr:yrraorfi to firrfil E tordo
biogroup 1 DS002 uavtfrlar:ari'przuar:vy'irtalutn: R rilalutvl: C yll.jrnr:rolrglor
E. tardo biogroup 1 DS002 firrur1ri:rana{naootuuyLla1fll:flaaor oufitiufi 14 ro{nti
vlnao{ nutlBilrru E. tardo biogroup t DS002 n^rirrvirn-u 4.00t2.65xt02 cfu/g ruavkivlu
nr:toBrgrat E. tarda biogroup 1 DS002 6nlurnnr:vroaord'rna'r:oufiri'uqnfrruro{n1:
Ynao{ drutlnnr:votaolfi o dlrfrl E. torda biogroup 1 DS002 rravtrirfrlar:ariolo 1 lu
iuqofrruto{fl'l:rnao{ilurJilrru E. tardo biogroup 1 DS002 firirrvir#u 1.97t0.58x103

CFU/g 6tnr:ro3ryt a< E. torda biogroup 1 DS002 rioudrlnlfinaon:utlyt?a1fl.1:ilaao{
lutrruvfiqnnl:rnao{vtnaotfi t+ (ifil r. fordo biogroup t DS002 uavrfrtar:arYrrp.ra:r

:vra'jxarlulvl: B riuatutvr: c) nruur}irrorrJsrrruuuunfirBurfioer#runf;rriuranl:
vqaorfi 6 otnnr:votaouvrrtafrfrrfiourJiuurfiur-nlSlrru E. tarda biogroup 1 DS002 uuorfo

a'tlJlJnnl:vtfiaol (tonr:unaorfi 6, 10 uav t4) nu.irnr:rfrlar:ariorzuat:vy,itralutm: n
ri'r-raqutvr: c. l4rhhJirrru r. turdo biogroup 1 DS002 aoraroEjrrfifiueirn'ryvrxafifr
(P<0.05) 6'ru&udraqr.ll6"jrar:ariorzuar:vu'jr.:arutvr: R fi'laqutn: c fiqvidlunr:ortY.r
E. tordo biogroup t DS002 luyfinu#,:rurj::l 6'ruanlzualunr:r.:fi to



JO

NNOAO;<
HA'

9HOe
Ho-Ko
:ao5
3.6', oPB

-:.S!lb^!
LC^-F:^

146Ec{:SEo-rr,EI),.:
h h S oJc,lc E

eeL\ - (a CJ,j;
-!9 -!! @ A)< -G -G: '6
! !-c;- D D-c

oE oE oE,E;g :g,ETFIFTF-E b bIF

= 
B 

=,q = =;,4 ,4 ,g * 0,5 'S oB

GUBsgsE
uu!2nnnUp p H-455 F

fi"H'E"q"q"E"E"
,P ,P ,d eE )E aE )F
;;<mocoI--rFFwtFqrF=F==EE=====d-. c-. e' e" e' e" ;4"d'#-(GGIEGGGGeqeq,2r-----c--e_e_e_e-e-C-C F F F S S>>)e))))))i))e))rrrrr
e4eeeB=#JGEGMKc83333=
.E -E ,E ,E ,E ,E ,E,€,8 F F F F FFFIEEEEcEeeeB=
od o* o5 (6 (6 (E (61

""o-Noc
FFFFFFF

@

F

GP8>Hc
o;4

aO(n
\o<-Co\<id^oo"x

:69-'fvAd?<v-(c-:
J V-!= 

= 
)) qeFs'E=F= o5pm 06)0- (d :'=q qG - = 
; ,. oEtraEaEcEHl,;-"aF

,E"s-clo,5c
"qL.af

'E ,E''5 "= "= H" tj
>9"[ c'q"c"5 -c
-==/??acs,4 o"qz:r d E a 6
Fte s5E"€ - E*

^ej-s 9aE,EnE F"H ouC-GcM!Y1,6-Errtj-9luxr

= 
q g E E 1 E etef0606(El;XA='g 
= =-=-= =;: ssE-il5-i=lt,E

.ig666f-r"h +o=(=(F)- a- Lri 
=Srf a F F <. c cEtr6eoo6U;wF\-

.= ,=..e --q --q { cJ 'o E
= 

'E "dF.dF.rt 
= 

-c -c z.GeCCC:-"==-:-
P 9,ts;sl! E(5(5 s:-@OCJ=r)))))

-.j"5-c-c-cEG(Gq6=_IDDDR+=e
,E 

:E;F IF;E ,E ,E ,E 
.E-F6==:rrr"L

7C?-4e---lcc"E5===555EI rF-?E {5 cq (5 (6 (6 (6 5F5E5-j,E'F5F'g;
*.L.eirNO<.LnAN>ccoc6FFFFFFF

;;
O.'O

o^o_o,o o !o_o^o_3 o_o - tq q o o o 6d o o o"_ o o o oilrH--ul+ee!JiJro
V V V v v O \/ \/ \/ .. \/ \/+tr'vvyVVVoF-- 3qto

d.j

51.:
OO

.H! o o ! 'io ! ! I o ! o 
=O O O O co O O O"^ O o o SiHTHCOHe=!l iig-

VVVVCVVV\/VVVO
rtv+l
f'''- c.)qN
NJ

HN

^i_d;oNo
OO'Or u !.-"^-_ t" iqoooo6ooo6ooooHdidiiil+=$iiIe

VVVVVOVVVNVVVO+t+t"+t
OOOdoN
.f+N

ddd
6Noo06,^,_.-,_- !"_-_" t" !qqqCCNooo,iioooc>

Hd\OdHiLOJidH
vvvvvqvvyjvvvo+rfl+tOcqoqcq+

co c"i -j

:N
ddd
oNo

OOO
u u . !- u u V" u u iq q q c c 6 o o o,6 o-o o 5dHOiii91++efr
vvvvvqvvyjvvvo+rflirLO F- cc)\q\oo

N+.j

1NNortd
oN
OO.O

- !" 
=" 

u u iq q o o o 5 o-o o a-ott 5idiliidie+i4iI=u-)
VVVVVOVVVOVV\/N+t++i

O F..-q\o6
cO c"i r;

dd;
6ooob

u u u u , Il - n ,, H

= 
q 9 9 C 6 o o o 6-ot"o 5dn<-iddNiid_

VVVVVQVVVOVV,J
+t +l +loF.-o\oOd

v3

O

I

I

^tMI

)l
UI;l
tr"el

_]c I

PI

,=l

r5l
FI
=la"l
NI
OI
OI
(^l
ol
-lol
el
LIorlol
ol
€l
\Iot

!,

r.;l=
-e l€Blz
UIP
rr"lG<ls

dtc
GIG
,PIS

lil6l ))
trD I

FI
;3 I

a-lGI))l
GIit

:l
=l
e1
sldGl

nl
EI
*"1
rcl
,teI-c" 

I

FI))tir. I

=tGI3l
.6 1

(cI
lr" I

EI

FI(cI
BI
3lE.(SI S
,l ,f^ct:-
t6 lcclcElr"

14 N SO <- 6 \O t-- oO or I H N cO $FFFFFFFFFEEEEE



37

3. n1:d:ulfiutu8a.rfrufi.rnr1ilt14ti1u6rrrrornr:rfiuar:afi'oarlutvr:fiuuurvaulu

n:vu ?un1t?Jf, motar ryr s ra u#t ua s uil::rJ
U

o 1 n n r : fi n Br zu a n r : 6 n urfi il r ur r vr u'j r a r :a n-n zu ar : vu'j x arutn : n riuarl utn : c
- Y'uu?'

fi1il1:nuug{Lnfll P. aeruginoso DS00t rrnv F. tarda biogroup 1 DS002 rrritilarltr:n
- Z d4 r i. .3riueilur-rnfiriun6iltavtvrol:Tvr:lvr-ruuoruav MRSA 11B lurafrnrur-l:grJ16'd'.:rfunr:finrcrlu

nrYtfifftrfruriu'irna:lirnr:vliruurar:aririzuar:vudxa4ulvr:nrirarulm:cufioldu{Jua.r:6'ru
qafivlluoruti ttvun'lildar:tnfia-t ln:rvririotr.in:vrrunr:zu6Flo'r14r:ylu ra rr#ruav urt.i::rJ
9,-Y, y o & y a ^ 

u

d'triuriollirnr:rJ:v tfru uiotduilsnrlil ryiltvax.Jrornr: ufierar:ari'nalutu:fi rylryatlu
n:uu?1;fl1:l.,l6norur:vv ta u#l itas ul::rJ tfioaur:nnq ulnfi rBuriol:nruas uuunfiriufr'rtili#
draiqrt
tttJ5lrruvto u1uur n:oruto't'Lvu uav:v1J!a1na ttauor n nr:finurfilriumouto.:nr:zufrnoryr:
v v ua u#r rra v ru-i : :rJ n l'i r | : s n o I eir u rju rr o u n-l fi 6 oU

1. dryl*nanrrfrT r udrilr ror rrr uasfioon firyfi n d'rlnfild fi uorldoon

nrvrfi z nr:#rwirnluavororufln

z. ldfi er il r u r r n a x rir 6'r r o uafi n fi n'[er d n y fi r q s16'ufi n rir uu u 1

nT flfi B nr:rJrnarrrirfi'rrafin
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3. u'ruflntrtrdrniolr.Jqt:arudrdrhJur.itiuumvun:r onnlir]:vrr u 2 iuraiooun.jr
ufinovu#.r

nrflfi g rrtir,rfinluuntorf:r:a

nrufi to ur,iraflnuunvrun:rrfiornBurrirhJnrnrrorn
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+. rjr y fi n fi n r n u#r ufrr u r d r t ufr.: rjrhh or"trfl rfl u uni ur r t 1

nrvrfi t t nr:roryfinlri'rfluuniurrrl

5. rirrafinri:r:alrnrnl#u#lriou t-2 iu

nrufi tz nrnufinl{runvurr.l
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ut o n r : zu 6 sr ufi n urj : : t.J uu uil 1t : aua-w r n 1o u fr il: y !.: u n r : zu 6 m rr-.i d
t. rirufi n aorur 6,x u#rilr ror u,r ua v fi o o n fr,rufi n m''rlofilti ff ro rtd oon
z. tdfi o r.i r u r r n a r r rir 6'r r o trafi n fi nln fi n rafi r o vld'rafi n n-r ruu u 1
g. rirrafin:rrutirntomJqr:aufrrrirtrJuur.itiuuoryun:r mrnt{l:vrrcu 2 r-u u6o

qun'iryfinovr#r
o 4 y I t v o\, ord.4. ullril nyt fl r n ural uar:t r u r r u6r ilr'Lill n lriufl u ur.iulr I 1

s. rjrrafi nrlqr:ailrstrn1fi'u#r dou t-2 iu

-Y d , ^ J y4
d'triutr'l-onr:rJ:v tfrutf,osfiiufr'rnariluurl1uail?Jo{n1:tfirar:ari'oraqutvr:firraurvarlu

n:uu?ufl'r:,,rfrnarvr:vv ra u#ruav url:;rJdlt6'rrr urzuunr:n"r rfrunr:urrfin uavlBlrcuror
..- .^-+ e- -& U ,,^.^s,:^.r^r-^dr-.: . ^--.-q- . . ..' a ! 4ttuflvlt:uvl{141.J0:?l.Jvl{tLlJnvltiUnoLinLuzudnnruc/t"[uttriavriumou ur,l^oyt:.rufr{n:u!?t_tfl1:ttrt

u
avriurrouaur:oantfioruavilSrrrrutor uurrfi uiuyv{rurrru#o uuerfi riu rioT:nluzudmri'cuqi'
\Y. Y I u {Lnlrnuouttmnrirtn"uodx'L::rufi'wirnr:frnrgrriarfio{lorunr:rfriluunfiGurioT:natluuriav
YA-v
tiumou rfr ot.J:v rfrufir nrrila1:.r'r:fllun 1:aa{fra rra ylirr cur or rruerfi ri ur'orurrru#o

dd r s o a u &ly y I l,- - -l y Z I 4ttUFlvll:Ufl0 L:FlLurJaaufuvlLqil'lnuoUtunnetrlnnoUx'L: rravtnnouriolr6onlirnAo!fl1:afi
tlfrotuavlstrattoruunfiriuvYrrarn:'llri'rrur-rnfiriurioT:nluzufrnficud'6'ruaqutvr:orndo e 1u,y
uuriavtjumounr:26m ufiovqaoufi.iFr'r1!Ja'ru'tinlunr:aprrfrnuavlslrcuto.lrrunfiGur',ru,
-- 

U d d r f q a u fr y
5?lJvl'iLtuFrfru5unol:n"Luzu6rlniruvtlor'lrnrioutunnrircnYuodr.il: uris-lnrta'nrgtr:Uvtl{fl1un1}l

-;^,uavl:varuaurYafr o'rir:-urJ:vvrrunruritr.J6'ru
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atiluavafi U:raruanr:iloao{
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a:ilaranr:moao.r
_-.+ Y' t1 ua d -.u ! j v y u & en1:fl nUln:{u Lnfl nul 0{tiato{41 :an q Ln=U?fr Aflofl ?U roynuoafl o{ailulil:1fr uflu

2 tfia 6o alutvl: R uuava4utvr: B dottlnfir6undrrayuvrol:Ivr:ldryun ur-rnfiriurioT:n
3 tflor lri'ttri rraet,icil.lin-Resistant 5. o,ur"u, (MRSA) T1B, p. oeruginoso DS001 uay
E. tardo biogroup 1 DS0o2 lurafinurJ::r.J vru'jrar:aiiordurro.laqutvl: R uavaqutvl: a
l-re--{q - Y ^--d.d-.--r-.,. t"t ,-,.&- d4 , r & ^ ^ - y *LtllJflvl0tunl:uuu{tLUFtvlt:unasJtovttvto[:Lv:rJyt.ryuqitauLruafrrEuriol:ervr'r 3 tflo a"{fiud{
finr:oo n ul! n1:vtna o{ rfio6nrgr flrt.J:vfruBnrm ro.ia1:a fin auulvr:zuar:vra.irrar:ari'or
arutn: nrYraqutn: c rava'r:ariozuar:vu'irraruln: a ri'rar;utvr: clunr:eiuri.l

dd Y 
'uunfrriurfi'r q nds.Jrr-rna'rr lnuvru'jrar:fin-nzual:vu'jrraruln: g ri'larutvr: c hiar:n:nu \ q '- -- -a'--'

dd | <. .3
ul-JU{tLUFlvlt:unailtovllvl0L:Lv:tJvltulpt MRSA T1B *av E. tardo biogroup 1 DS0O2 tiri
fllil1:ntiuuti P. oerugino.so DS001ld' uonornrfuar:afinr,tfir.J:yu'jrralulvl: A riuaqutn:

Yuu?'
C 41il1:nguttlLftvtl P. aerugino.so DS001 Lras E tardo biogroup 1 DS002 ruritilaur:n
- Y d4
flititrrunrfiuiunrirtovttvtoT:1vr:ilfr'.:vlnLrau MRSA T1B lurafrnuil:;rJtri d'ruyunr:finrgrlu
n:-.:fifi1#urlu'irnr:rirnr:firuurar:arYor.rar:vv'j1{aqutfl:nrYuarlutn:crdol{r{Ju
ar:frrutafimluorvr:uvrunr:kiar:rnfia-rur:rvv{riotl Trruorlirnr:rj:rrfiuud*,i'rflo.r.u
114:J',tvAl]?JO{nr:16lan-ora:rulvl:fitralrvallun:vl:unr:zu6noru1:ryta[fi{ttavrrr]::l 6o
nr:flqaoun1:nqrfinuavilSrrruror urrnrfirEufr'.:uurrr,#o uunfiGurioI:nluzuAmfi#6'ru
ailutvl:qrn{o g lurriavdumounr:26rr rfiovrnaor-rfl{n?1ilar}.r'r:nlunr:aprrfrnuavilBrrru
-.--..-._-dd Z il dd r s q a v qv vtlo.luunvitiuvltvln:uflltturrfrtiuriol:n"[uzudmn'ruc/t'LdilrnfiouumnsirtrYuodrlt: rrririqnr
d'nucuyux nrernrm ua vil:varvr#uriafi 6rirYlil:vyrurrrunitr.Jrir u

U

afid:railan1:iloao{
nrut6ur-Jrufitfrprornnr:l3lnnorur:fifinr:r-iurflouriorurnrfi riu dol:n rravfiar:fiu

j ao ^ 3 d. o

vtttunrfrrEErzu6nfluutluflcyrarfitriiunrmlaulor{Juodrnilln (Gao et at., 2011) $rirflorqrnar:
rJflfiruvfidosirn-nlunr:l:vunoilduavtriaur:cry6nrf;urzuadrrudurornnr:'[ff16'(sharma

et at,,2012) d.:finrruautofiovrilal:afiovio#rniuraou:vryt.rornlfirfifin?1ila1il1inlunr:
-"1^.fl----.-. dd ' I ^ ! 4d ^ 3' ouu8{nr:toscgtoltulnfrtEuriol:nruavar:frufrr!nfrriuzu6mflulr'[rirYr-rorvl: (Tyagi and
Mal.ik, 2011) {itfitaruln:leifinr:rir:rrlfflunr:rJ:ufl01r0114'r:uavrniat6u (Shetef, 1983)

fi taqutvl:u't{tf, afi Frcuailri6 r{Juur fi nr uaur:nlunr :u'reit rurnrfi riu (sharma et o[.,

2012)ornnr:finrsrfihirurrt6':rurrufitrj:v1urilrr*rirrYrrru:yuyuornfirailulv,{: #rifflu
fl1rfluol.Jo'114r:ttavnr::hrgrT:nrirudlfiuuou:vruu rrnr.nrYrrllfiulrolr:yryurilfinrruaurifr
Y v v _ d4 , & y a y6rurna'tivrur rtiu 6'ruurnfrrEu 6rurf,o:1 Frluourlaoa:v[ayrr-rurJUri.i q*ou,j6d'.,ur..l
o.ol1',rirr.tl:utuulun1:6ruor.Jo'r141i rtiu aur:okiuyuar:6'ruoafiwlunrieiurirruunfirBu
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rjoT:nluotar:rfrorrirt I (Alexopoutos et at., 2011) nr:finur1unYodl6'riln,.rrfinurfir
qrualrifrnr:6'ruu!rrfru3urorar:an-ordur (ar:ari'erarlutr: A uavar:arioaqutn: B) uav

ar:afi'orzual z n{l t6'uri ar:ari'nar1u1n: A flr-ra:rutvr: c uayar:afi'oa4utvl: B n-l
U-rd

arlu'Lvl: c riouunfrGun{lrovrrvroT:Tv:ilri'rurprruavuunrfiliuriol:nlurafrnrur]::rJsiruru gqiv

tfirr 6o Methicil.Lin-Resistant Staphylococcus oureus (MRSA) T1B, Pseudomonos

oeruginoso DS001 *av EdwardsieUa tardo biogroup t DS002 dlrlruiuraol:yuyufinr:
riurr.l:v q n oilqTid'avon n uavtil r{Jud'um:ru

4d-jquornnr:frnurflrzuato.:ar:aflflrerulro{arlutil:Auuava:rulvl:gfian-n6'ruLoyrluoaql

957o finrr:rrrjl{u ao frafrnilriofrafifim: nuirar:arirrudurtolaqutfl: A uauailuln: g

hifinrr:raur:a1unr:a-!eYtuurfiuiuri'r + na'l 6o uunfiGunrirrayryoT:1y:rj#ryrouav
..-.---<.d- -' l il ^ - i r d ' - - " uuuunfrtiuriol:nr4l 3 t f,o frrnr-r'irfr:rurruafiuauuuavqiorudl uriadrst:frn1ilernr{a
nr:6nurfir.irurr uaotlrfiuiu'irar:arintfiordurriufin'r1ila'rllr:ntunr:u-udroFuyidumnrirr
y Y X4 - t v d4 ' i . , q a !flu vl{utun!n?'luLLrlngt't{1r0{v'{ufiv\lj ltva{yril']fl1:unrs!an urarLunr:tnutflurflaooqu
anrrvnr:ul:;tluavnr:rfr rLinrgT (Burt, 2004)o 

m n nl,fi n*llr. Yo d*uri'ro. ru,i', zuar:vu.ir r arulm: g iiuailutil : c fi
qilottl

nruarur:o[un'r:uiueit P. oeruginoso DS001 uau E tordo biogroup 1 DS002 16'6trjrov
do<,!,JoiJdao,
Itnr:ilrrrEnurrio'LtJ uloriurfrrar:oonquBurrf,rnrvlrfio'tuilurr.J:yunflfflunr:nuot

u 4 o d t | | J qv a d u rj a y 4 q qy
01141:Ltrual:flutfiua{tft5'tuun0L! tTr0aqnl:Ltar:rlurdUa=rrn:rvyfllilzuadrqun-ur"Lunr:"[c]

lrnn'ir nr:ldar:oo nqvrBvrrrfi':nrmfit6'ornfit :?il14vwi1n1:roaoufl1:arirfrqravlBilrru
d4 Y y dd ' s a q u dv u y - o , y

?J0{!!UnYt:Uvl.i14ila:?}]vl{tLUFrvlt:un0L:nLuri6iFlnilvtrrreJaUuLil:ornlo 3luuuriaslnrlounl:
^ddd^'

99
26rt tvl-ovoao!f,.inx1il41il1:a'[un1:aortflorravrjs:J1[uilo{ttuafiriuri'traler:rlfi'rrrunfiriu

rioT:efluzu6mn1ruqri16'lrnrioottmnrirrriuodrrl: urieirnra-nrgruuyn{fl1unr?\rravrl:varya'u2-afi

6rir:-lrJ:vvnunrrqtrJ6'ru rfiolirlriaqutvr:413.r1:aoonqrB'iri'qn"frmouuavr,irl#o1y1:ryra
Y I rd d u d 11 ia - ;tttttuavu!:;!iltrm:oruarna nrfruond'nucurot'Lysfrfr:atrF nfruurav:arolalulvl:riotrj!4i
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t:r{ dnTn. (2550). nm{)u0uo't14?i. n!{rvtv,{:To. roa. vriuBi r#rei.

u{6'nrgni ar::rufrfio. Qs47). uunfrGadfiaeiladubn (fr-ldn#ld 3). nqlruvrr: NoBLE

PRINT

uv,ul1Fr auu:roirguuti. Qsqq). urunvzu6mfiru"fiorno::ilrrF (rfrldn{rd 3). nqrruvrr:

n r ni tr m d'ri fr o #u n cu v m fr'r n r a n i I uri y u r d'u lfr pr a.

fiuvur alruqnti. Qs37). ntdnEhuunuunfiGunSuuo[sr\i. fl:{1yfl"1:To.roa.vr{u6i r#rd.
a^a4ud
fr0fr3 uSorYrG uavoit{u n-rnavqrJr,i'. (2547). auulws"lvta tarJ l. n?{rytnr, fl raad6'.

ldad"&
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v'{u:J1\: nrqri'm uavarinB rrfi'cyrylvwtra . Q543). nr:ei!ricldoulnfiuBuluorur:fr:uar:an-n
J
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luriyura'a.
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