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ABSTRACT

The research project entit[ed "Devetopment of Thai medicinal ptants for

improvement of dried seafood products into international standard" in the third year

was investigated and divided into 3 processes. ln the first step, the appropriate

concentrations of mixed medicinal extracts for controlting pathogenic bacteria was

determined. Resutts showed that the mixture of cayenne pepper (Copsicum onnuum

L.) and lemon grass (Cymbopogon citrates) at a concentration of 160 mg/ml

supp[emented in processes squid was able to constantly controt the number of tota[

heterotrophic bacteria throughout the experiment and etiminated MRSA T18 and

E. tardo biogroup 1 D5002 applied in processes squid. The second step retated with

evaluation of the appropriate step for app[ication of mixed medicinat extracts in

dried seafood products processes. Results demonstrated that there was a

contamination of total. heterotrophic bacteria in every steps of dried seafood

products processing. However, sun drying in the l.ast step of dried seafood products

processing was abte to effectivety remove contaminated bacteria. Therefore, the best

step for apptying the mixture of medicina[ herbs on the processing of dried seafood

products shoul.d be performed at the [ast sun drying step prior to distribution of the

products. The last step of the study was to assay the effect of apptication of mixed

medicinal herbs after sun drying of the products on the numbers and types of total

heterotrophic bacteria for 28 days of the experiment prior to distribution of the

product for sale. Resutts showed that the mixed extracts at 160 mg/m[ was

effectivety capabte for controlting total. heterotrophic bacteria in the processes squid

compared to the other three treatments during 2t days of the experiment' However,

there was a fungi contamination in att treatments during the study. The obtained

results concluded that the mixture extracts of cayenne pepper and temon grass at

160 mg/m[ showed the best combination for control.ling the contaminated bacteria

in processes squid drying a 21,-day of simulation of sel.ting the product by opening

the pLastic bag and this shoutd be applied in the [ast step before the sa[e'

Keywords: Herb, Dried seafood product, Mixture of cayenne pepper and lemon

grass extract
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uavur..,nfi tiuriol:nfi rjru.rraoudr]urf oulurafi nurJ:;tJT:n

' r;1Y:rjfr'lYln
ttuFrvrt:unqutailtvl0 t'

rrunrfiriuriol:n (MRSA T18, P. oeruginosa DS001 $au E tordo biogroup 1 DS002

&r4
2. u:uBrutua{nuo{ln?1ilt14tJ1cGItJ$olnlttfi uar:afioraqutu:fr ruursautu

fl reu?ufl 1:Hfi narilr:ilv ta ufrl utas urJ:;rJ

a. rJ:vqnfl{d1:dfi'afi {d4ulvr:tun:YU?un1:r{4fl 01141:ilsmrrv{':rtavrn l:grJ



rJ:sTsuidnro'jT ovtdiu

1 . u : r u fi r r.J : s f, uE n r n t o I a r : a firrfi t a4 ulvr :dfi nr r u a r u r : alu n r : du ds n r : to3 rg

rorofi uvrBtidlurttouluorur:uv ta ufil' ,. vr:rufir:vgsrraruasilBurrufiryu'tvautolnr:tdar:arYorfita4ulvr:'[unr:nrlql

r1iurruuunfiriuriol:nluo'r141:uvrauvlt rdaeitnlinur:vduurn:5ru#flu:vd'urJ:vt?lfiuns

:s6'uururgrF

3. a l u r : n fisr u 1 a 1 : o o n q vrdvr t fi r n r vr t fi ntr,t ri o r n fi t a q utr{ : vl rl ttr u a r : t nr fi

d'rrrr:rvrilunr:nruqurJBrrruuavrfiomorlfiuvrBdrdonruquillrr:gluvlltuunfitiu aon?1lr

rfragornr:rfinr1:nri11 firfinornar:tnfif,itn:rvfi ::ufinr:ldfi-ta4ubnr:fliufluar:raiu
' q e rfiimclolil:c{rn:tyutuviorfiuuasil:vtuntrfifidurfiuuriuurn:S, ulanatn1fla{r.laLuqfunlflt?glljo{u:u'0'lll)lylu[uYlu!6lubbslturqbrrrru rvrvruLbrruurrud !r'|']

oaavt il:ylvrnfinmufiulouavuouiutur.rfinnlrur{orur:vvlaufiluavutJ:;ilfi1ttAyyl'l[UtA{o0ngl1{U:yLUniln?'lU}JUL'{[tCl;UU]J?ul'u^6lvldlsHrru rvr rdrrub6rbbvr\strqobL'u

r{lufr udreiroo ntrj rirsirlil:c rfl nei otil



uufi 2
ronar:fi rfi ur{orfrunr:fr nur

j j y v < o ,lu_ x
ro n a1:vl tn u?lJ0{nu n1:fl nu10'l uun [oo{u

t. fitaqulvl:
2. arur:vvrauil:gtJ

a. utunfitiurioT:n

t. firalulu:
q

fita4utvr: uurufir firvr"Lrilirr{turntorar druuraqutvr: vlrufit urfitfiornri?ut0{

fir d'm.5uavui dlriqfilfrrlatrJqlr,16ourJ:afl1fl drunr:drur"Lrioronrrrrilal;rJdnuruvtol

a4utn:1ri'[{1"6'asorndu rdu rjr:rti'u1ri'firurnuSnar uio rirlruortluzut rflufr'u (a:rnvl

tl:voruo:rind urnvuiouim n:a-td, 2552)
. u a 'u v X d-a--^- v

r.J:yrurtyurtJurJ:yrvrnfid'loqjuBrrcuurmfoufru frlfrn:uua1nua1uvl1{vluqn::rtoI

frrar rirr.ralril]:srvrntvrufio'irr{Juur,rriryrivrurn:vntdrufirnT vlfifinruraalnualu Eiltrjn'ir
. --l e , i, a d t qY

Y, q ud - Aa, d'i6d
uu!:urilfiLytuu{1il:qnurlielur::tfrrtjunranifrrirdnuavu:lnrurtr ilunogramiL[u{n1:LlJ

aelutvl:"lunr:fnrglI:ndlqnriruvrorrur!u116'r juurir (it:vt 16ufiSqndqa raunilu, 2542)

l:v nolnnluflo nr-Tunr:ldaqutvl:16'iunrrr:rfiur,firu',nfi, uTlrf'unr:i6'u rfior!trVruur

6'nunrvrnr:tdrJ:ylurdornariutu:6rfinru,trrfluodx0l rfio"LrirJ:vrvrntuuaur:nfilvlr

eruLo{16"[u:yusrJl? uayalil'rr6rr.rfinr.ranfirus{a:]uln:rfioritoonqitarirueirlil:vuvlntddndru

(frofr3 ir6riat uavoitriu rTlnavqrJri, zs+z) 
e

t) ar:ri:vnaumr.:tnfitufitarlutu: qiruunld'uflu z r]:vunvr 6o

1. 1 ) aT :r1q:rnfi ar:tfi rfl r{Juar:fi uutrifr':trJtufi trYu4r4ntfin dsr{Juar:fitei
-d- --qi- - t, t

alnn:uu?unl:rlJLtytuofifiltolfit utiu rrrflltstrl:Yl ttfiu ftJ:fiu ffierfi (eigment) raY

infioofiuvriti (lnorganic sa[t) r{]ufr'u

t.z) ar:rlfi uofi u{luar:fi uutfium nrirr ffu"Lufi cJ uriavtfi , trurfofi qrud'nrgruvfi

qirrvytvuasfirnrgurnnrirsrYuoonhjnlilflf,qto{41: un6'rodrttriu ar:rl:vnoudanrraou

(Atka1oid) ruauyr:rn?Iuu (Anthraquinone) uurr.l',rTurr]r:sL14u (Essential. oit) u{Jufru

(uurro quu:ro3ryu uvi, zsqq)

z) riadrornr:"[{ar1u1u:

2. 1 ) fi nrr rtr r{Jufi us{r tfi olor naqulvr:dru:r rnfi qrdej m riolfrrfr rr ornr: r{lufi u

uioor nr:dt 16 at16'rjou n'jrnr:ldur rrr.rufl onfl u

2.2) rirl{qirufiou rvr:rsauutu:r{Jufi{rJ:g,irfiudr,trtfrdruLravarilr:nrJqnldotirl
( r a o r u ri vl a"tria q ulu : fi : r n rd q n n'j r u r rzu ufl o n fl u rfl u o u r I il r n
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2., u{l ufi fi s t a r n u"Lu r ur yr fi vi xt n a n u rJ n 6 u#r il : s t r t uludufi t uu vr :in

rfr u y x u r Yn urlul: r u a r u r a y6 o a n r uri n r : u x n r : urn u rit6'tri a s err n rin rrri rar nfi n r :hi

arutvr:1ufrorfiufiovaruT:nYnrcrT:nrfiuqrutfr urju ornr:frol6pr froltflo fr'olilnuas

2.4) rfl unr :fl ol fiunr:rror ueraua r uruufl o nriuluanr:s dlrTu tfi oltrn u r ttrlu

flooriurTn6'oldrrrirurornrixil:suyro eirrua"lrfrrarntfinnrrst'tqunauv6oafl1?ua{nr11rdol

d']lrfi nr:turi r r{Jutrjtfro d r I ururirur n (iud n quruvl'uis, 255 t)

d'turiodrroufilflonflufitalulu:uarutfiogndrur"lrTlur{Jueiruil:snoutarorvr:tfio
.j-y,-^.0--.-61.

Lv.l}.r:atrnro{o.r14'r::?3Jil{u{uuilu1}.r'rt{tijuurYnurl:ntrasr{Juar:fiurf,u"[uorvr:6nfrru
(Shan et at., 21on lnua.r:fiu{luorrir]:vnoutorfiua4ulvutdldiu^ruaulo"Lunr:finr*rr{Ju

odrwrn 6o ar:n{1Tu6fluoaQirr{Juar:6rTurar1adfinalnn1:oonqvdfira',nua',u leuar:

n{rTn6fl uou qnanu', fi o qrdr',ofi rn',* uurq*uuifi firurirc 1,', ndq' fi o ruvrufl urtavv{ a r -

Truouai (Ahmad and Beg, 2001; Machado et a1.., 2003; Naz et al., 2007', Shan et a[',

2007) ornnr:finrgrvlu'irnr:lilnnundoqdrdfiri':ur]:vnoutoluuufiu fitdru:rT nnu"Lutr

arilr:nYnurornr:rJru16 (Cowan, tggg) lrruttvrufiutfluar:rJ:vnoln{ufluoadfirhvrin

T:rraqa4r rfluar:finulfftufiryaTurflo Qirfiqr6'1unr:eilrYlnfruvrtd (tuacr'aoo et al..,
IU

2OO3; yoravuthikunchai et at., 2oo4) firaqutvl:fiuuar:rj:snoutfinfl tdu zua trlaon

rav:.rnro{fr'rfil drfinruaurifrrfluurruzuulu:rruairvYlYnurl:neouavl:nqtor:sirq
(Ahmad and Beg, 2001;Braga et aL., 2005; Voravuthikunchai et at., 2005; Reddy et a[',

2007) lurl:u[flfiruL]ruuavrJ:vrunri'r{ 1 uunl!ar1vr:otaYu rirrrJ6onri'ufrlfirurX{rlr'lcflunr:

Ynrgrornr:qorr:vix ornt:ilrofroturavtdrfluula:J'tuttt{ald (voravuthikunchai et dl.,

2005)

o.r nrrui {'uu a r u au-uldlir n r:finrsrfirr.J:v ?vrBn rut o lfitaqulvl:tunr: ril til
dd r s - 3

truavt:un0L:n o{u

1\u:r v! : n r rufr'm ua y a 
T i nB r fr'ry qlln rr r a Q543) 6 nur n r r u a r l r : n"Lu n r : ril ril

rulqfiriutoo,.dro,r.,r,urolrt*rlrud',rru f q tflrrTnutvrnfrn Agar diffusion method
I d d - l,Attium cepa Linn.) n:srfiau(Attium sotivum Linn.) vlSn (Copsicum1\11?'llJ[Y\U{y?U0}J ll)utYlu}J\n((/u'Ir)u.d 

, _&
sp.) utrn (Areco cotechu) uas"Lur,lYr (Psidium guoiova Linn.) ltnrtuaur:fiLunl:uuu{

J o < J q u I Zq

Escherichia coli uns stophylococcus aureus ufiodrfrttnSoltuguavaqulvl:ntlnal?vl{Lu

:r.Jar:ariqeirrr1.,uurorunoaoairrfinrcrufi:rufiilriuudouunfitiu6n s tfin nioildlrarrilFrl'ul

rilrdudrioufiqnrdlarur:nf,urfinr:roBrgtolnfiuvrErit6' (Minimum lnhibitory Concentrations;

MtC) ilu.i1fi1:arTfl0rnu:rrnruavlurlYsfinrruarltr:crlunr:f,urilruunfiriu{fiofirrnnsi1{a1n

ar:arTqn:uufru1 rir n,ttc rola1:afinelnvillnuavlur'Jiloqj:vv'irr oz.s-s00 finBnY:rrio
r4{Yurdqdv6l'"iJ

xtaaan: nolJle{rqytrraounl:zuailatTafioiut4r'rln:vtfruutiuuurn uasn:ctvlu:.lfiuLurJ:{tfl0

finrgrfiflnrruarrur:n"Lunr:rfiilsiru':uarufiuriruunrfirtudfizuafludt uu'irar:ariorualfi
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rr'nunrn"[unr:riurYrruwrfiriulfrvraruarurnTu{fiuuuavtrifiararint:rlr.J:vfrmBnrvldlriuruavflu
y, - o ,- ! t v v v - -----4:,.51^.---^- !' dd-

u o n a l nfiu a r : a ri'o h rl Yl fi ri ru rn r u f ou tudr fli n l n rual ffi"Lu n r : riu u l rrl n fr 15 u

qrlo'r lraaiari uavq:riu urfirqryrior (25s1) t6'l4rnr:finu.,qrdfrlr,doriol:nrtu

aqutu:tvru S rf,o rJ:snoudru vlSn (Copsrcumfrutescens Linn.)"Lu:rvn;or (Citrus hystrix

DC.) yoilrrfl{ (A{{ium cepo Linn.) isa (Zingiber offtcnale Rose) ruavtdurl, (Curcuma

manggoValeton & Zijp) lu;rlrllrYuaor (ar:afloan) uaual:arTrnjrrTu1qrutdrroanoaoriarin
r ' x u q Av f,orlunfiGuriol:n 2 titst 6o 5' aureus [LauttloilUfuOa0UtU0.iglutUnl:ulqY0FtlutlJ0ttunvLrutlut)rl z "0uvl rru r' uuteL'

Sa t mone lt o typhi zun nr:fi nur udor 6'uuujra4utv',:vYt 5 tf, n fi fi'n u n rvlqt'lunr:6'ru 16o

rulnfiriuriolr.drj.,u'.rfinrsr 6llirnr:finrcrsiolnurj'',u',ru,iraoLtaual:4ff ,L:Iuc'ooarlulvl:

rfi s rfrn urfinr*r"Luqrd6",udrulnfiGariol:nrio 5. aureus uau 5. typhiTorai6 Agar disc

diffusion zuanr:6nurnilfiuu'jr a:1utvr:lvrafirjurfinurrfri s tfio fiqvrdlunr:6'rurdo

rrnnrirlrTuTaUar:afioarr'',nodro',r,ruroqrd61u,d, 5. oureus ruritriurarxq,66"tuttfl'

S. typhi ua ual:a rioaqrolni n lu:rv n;o fi r uua vuor uol hi ruarxqvrdfi'rurf,o rru r,fi G uril
q j..- -Y- r-- ^ r" 

rdoS.oureusTouluuvn:oZ tf,q "[utruvfrar:anqrir:rutO{fftJuLv'l:ilnfluFlltffn{qil5fl'lutl,o 5. oureus Lelu.LL- s

uoruf,uolrr,"a*oqrdfi",uudo"tu:vfruql "tutruvfiaqutu:dn g tfior uaroqr66",urfr'o1u:v6'u

ilrunax ua ual:afin*,iuu.oaqulll:v1ntfi rr uaro qrd6",u td, S' typh i lusud'urJrunar'l
4 "&g i4v'l - Y - ' :fl s tfrn fidnunrvl4fluzuaornnr:frnurnfrilaril1:naIULorr ar:annu1ilu1l0{ff4utvlTvl{ 5 'ul.rel rJn?rurr -

n',:6'ruudorioT:n Z tfiofirjrilrfinrsr lou"Lu:rvn;ruurodur",rfifr'nunrn4l"Lunr:fr'rurdo
, tr , y J av & - I .i

S. oureus lurruvfiar:aflrraotoltfrutmuvir{ufruanlqu6mruttlo 5. aureus lul]iluv]

a 4 ulu : r fi or d uhi r"ua rr r q rd fr ', u,{. ln u n ui r a r : a rio rlr fiufi o-n u n r vl 4 l n'j r a r : a rTo a o

firerruvryio-uoytd'lflrnr:finie1ar:oonqudtora4uln:rr,rrirdrfiouflutrurvrrflunr:freluru{Juur

Ynrgrl:nrsi ottfluournrr

qr1o.r tcJ u aiaAi ua un ils Qsl:)tdlir nr:finurarlutu :fi"lfflunr i:tvr u t s rlfi n ds

, y u 4,-
!:unoua?u zunr (corion drum sativo Linn.) uoutunl (Al{ium cepo Linn.) itt (Zingiber

officinale Rosc.) lt(Alpinia golonga (1,)Wittd.) nstnf (Cymbopogon citrotus (DC.)

Staph)'hrvn;o (Citrus hystrix DC.) fr':lvu tt (Citrus aurantifolio Swingle) vlSnfiraq

(Capsicum frutescens f-inn.) cJf,u (Curcuma longa Linn.) Iu:svl t (Ocimum bosilicum

var. thyrsifloro) nvryr: t (Ocimum sonctum Linn.) lv:s{tun (fVomordico charantia

Linn.) firrs nln (Citrus hr:u,XDC.) lvtfionx (So{onum l.:r\tif t.:e.ua _flrorindo
citrifotio) u'.1durr''.laruavarirnlr:Yu ufiovnaoluravflnulqvonrunfiuvrBdrTu6'u uu'jraqutvl:

lunirlvrufirjrurfinrgr o rfifl60 0r uo:ruor rjr lulvn;o fiusum rtavfiuvn:n fifrnunlv'l

qrlunr:frrunfiuvriridrut]urdoriol:nr duiraquln:fr'l o tfio urlirnr:finurrioTn,unr:rjrrjr

&uo r uu rrhfiua fi'our fi n*lqrd6",unfr uyi riur%1 6'u Tn ui6 Rga r diffusion'lurdo ri oT:n a

rfiprfio Bacillus cereus, Solmonello typhi *aa 5. oureus ruanl:finrgruu'jT aquln:tfiol
6dAvSduarf,'Au'E

1ntflofiqvrBd'ruufla B. cereus uav 5. aL)reus uaviltav'lrvAl:4nfl1{tvl1uuvlUlt[ffo{q}15

6'ru s. typhi loarhrTuafi'oruaroqrd6",uriiotddn'jrtlloYua, 01nn1:finurnr{ldalrJtd'jr



B

fiuvn:n uoiluer{raufiusurrrfluaqulvr:lunrirtvruiilqirl:unouo'114''l:frfi'nunrvrqflunr:

fi.,r,,forio1:n s rfiprfiriur6n*l do.*v(ii'utfrfinurfisolrirj:snouud'nunsar:arinfi
ai oudt-nrsrl:nriotil

turLr v al tfr ou'l ttulvll{ Lu n 1 5fl e}lu'l [uu u1 : nu1 [:n n o tu

fi :ri'nnj qvl::rufiuri Lra snil-u (2553) vr n a ourJ:vfi vGnrnt olar:a nnfi ta4utn : fi

zufrrri{Junr:firqiruru z rfiq 6o tfiurTu (Curcumo longo Linn.) uasn:stfiur (Attium

so1vum Linn.) u1luurfiuuriuar:arlutn:arTnan.iruru o tfiq (tdurYu (Curcuma longa

Ltnn.) n:srfi uu (Attium sativum Linn.) 0l (Zingiber offlcinole Rosc')r.ir (Alpinio

galongo (1.) Wittd.) uin (Copsi cum frutescens Linn.) uavtulan; et (Citrus hystrix DC))

fiaiirrdrafirlirasarutil?lluoa 99.8o/o ludn:reirua4utvl: t fiafrnYlriouJvlluoa 1

fraafirr: lirnr:uaoortr{Ju a :vdlnrr:rtrir{su (20,100 uav 500 fiafiniusiofiaf;fim:) uav

rjrlr1vrpraoy.J:vfiuBnrvrnr:rir:rYr ftophylococcus aureu, fr6'orioaruuvrBfifiu (Methicitlin-

resistant stophylococcus aureus; MRSA) uav 5. aureus fit'lrioelruuvrBfifru (Methicillin-

susceptibte Staphylococcus aureus; MSSA) n{uav 2O tolqravr frruifi Disk diffusion zua

nr:finurru.jrar:afiorfrrar1utn:fizufiflut]unr:6T trntdud'uaur:nu'tlu'lnr:ro3ryto{ MRSA

iras MSSA rvirrTl 10olo rLffu 5olo murir6'u ornsiruru MRSA z0loTquavrtav MSSA n{rav

zo tolqrafl uauffl:afiafiraqutn:fiarfirrrflunr:6rornn:stfiuilttnuar:aqulu:arioraflarn
:Ud

rrurlu fl:uLvrulr rx rjr uin uav"tulJUn3fl lrifinrruarrur:nlunT :f,irfinr:uoiryto{ MRSA

-., 114tt^ 6'rriuqrnrianr:finurflldT ar:afiofitlaqulvl:;irr5o;rJorntduriufin':ruarur:cr"tu

nr:ejudl MRSA uuas MSSA tfrirlarurft'uii

Lopez et al.. (2003) t6lirnr:6nurfilnrua'llJ1:n1o{41:afiauulutola:1utn:

siru:u e rfio tdurri qn16"Luufrr (Phyllanthus niruri; DPN) 6n"L6"Luanr 
(FPB) uavvlqrrrfrl

(piper bette;opg) fian-n6'rurouruoalunr:riurYlulnfiGuriol:nfl1sorur:siruru 3 tf,o 6o

E. coli, S. aureus *av Solmonetla derby rravnfiuvridfilirhiorrar:urirtf,u'iruxu 5 tfrfl

Ld*n Pseudomonas aeruginosa, Bacillus subtilis, Lactobocillus spp'' Sacchoromyces

; fi nr*r qvrdfrru rul nfi G uTq u"Ldr"vr nfi n Di sc d iffu sion

assay vru.j1a1:afi'nnar"r#rfiqvrdflutYrnfiuuiriddrilrmeao!1ntflo druar:arirrqnl6'Llaer

,,.,,Y-ldil.,ru,irffiufio uirr'',nrfur4rnr:6nrvrrirnrut{*{udtioudqnaicalur:nflud{

' ritfr (Hl1i nimum I n hibitory Concentrations; MIC) tolar:afinrir ui6 Rga r
nr5t0:tuflo{aauyl:U L9l (Mlnlmum lnnlUltory 

-LUI 

lLel ltloLl\.,| l) 
} l o v I

dilution nyjrar:arirrqntd'luurirfirir utc oq'Lurix t6o-1'0,240 rafilriru[udrueiru (ppm)

Toruur:.jr s. cerevisia" fi.r.,rtrlrnfiqoruav B. subtil.is finm:rtrrjoufiqnoioaT:arioqn"Lfr'Ll
u !, u qD Y .j----..

rLy{ yt{ff.1:6nnqnrrfluufisrunvanfrnrurrilriu4tqer6o lO,24O ppm triaur:nriuflinfruuiti

11U',til',lUfla0u

Du pont et a t . (2006) 16'dr nr : 6 nrr', qrdn',: riu ril uu nfi ri ut o dal:a rirlfi tarlulvl :lu

rJ:suyroooarn:rdElliruru 5 tf,n l6uri uvurrtloiufia (Bockh ousia citriodora) d,:]
(Anetholeo on6ata)tilf,onlyurt (Eucolyptus staigerono) uurnrJYsam:ouuoiS



-a

(tu otido) uavqtfiur{ (Prostanthero inciso) darinfirur]l Lovlluoa unvtonrqu eio

ur!rrfrriuluorilr:siruru s clflotdrrri rnterococcus faecolis, Escherichia coli, Listerio

monocytogenes, Pseudomonas aeruginosa, Solmonella Enteritidis, Salmonella

Typhimurium LLau Stophylococcus oureus frrurvrnfin Microtitre broth microdilution
u 4 t{ a A.--y- B o 1s'. il--i---e^"'- A- Y' <a oloo

Tnuvru,jrar:a6nfrraqulfl:ylnrlfiafiafiorfirurirfiqvrBfririrsr'ru5o'[riilqmEduuluunvtt:uv Lt lu
, Y,X 'u 

-' f^-. Y Y Aw'-4.--) u & ^
n..riyloaau[upr:{u unr{u 5. aureus Tqunrrilt{u{ufrtioufrqq{{ffltJlindlUlnr:to:rytol

S. aureus(Minimum Inhibitory Concentrations; MIC) flo{41:afifldarindrarhflo{d1:afiPl

fitaqulu:r4nrfinfirirriourirlql $5.6-125 lilIn:nYlsiofiafi6n:) unt{ufil:affflo1nqtfiud

urnr..,nilu.:afi'ntolfiraqutll:4ntflorfiarin6':u !ovlluonttautantflufin?llJa1lJ15n'Lunr:

rirrirrrurrfirBufiriru.rynaoltriumnsirrfiu ornnr:finurvrl'jr 5. aureus rfluuunfitEufifinrr:r

trrioar:fian-nfrrum-rdruru',orfro 3 tflo lerufirir H,tlc uvirrYu 7.8-L25 luTn:niusiofiafif;n:

"Lutrusfi E. coli ras L. monocytogenes Xrizualuvrl{n:{{rilfiu6onl'jrfiar:arirrfitaqutvl:

rfiur 5 rfipr ornar:afi'rrfrtar1u1n:In{fiqixuriusiruru 15 ar:arYrr tie;utfir'f,oriol:nrveird
v 4 fr'uffiorlocooar91:16ufltrTlunr:finrgrdaur:nrjurrJ:vqndtffluorur:a1:anflalna:iu tl\:1

J J d u 4 -l -. -:- -^^^^.^ t, e as

rfi o rfi :r o r q n r : ufi u Yn rsr ui o ei s tail n r T il rJ a o pr niu ri o riu5 Ln n

Weerakkody et at. (2010) :1rr{1un1:uJtuurfiuuqvrdtolar:fi'runduvrEti:vv'jr'l

fi.r:aflqalnrn6olryrouava4ulvr: q rfrodtilfiu:r'Ld il:snoufira In:rn t (Garcinia quaesita)

CIr Glpinro golango) uildonusurt (Eucalyptus stoigerano) uavvlSntfluqLtl(Iosmannia

tonr",ototol uur,^d.o,vroruava4utn:fifiul"t{ a tflntdrrd uBntvru (Piper nigrum)T:arrri

(Rosmorinus offlcinatis) uavooBn tlu (oreganum vulgore) Tflul{9t-rlilasalu 3 cJfrfl 6o

#',,. r', u r u uu r,r n,* u du r y n a o r q rd fi '.r u n fr uvri ti fii uu n fi ri u ri ol: n vl 1{ o'114 1 : dr u ru

4 tfiprtfrrrri Escherichia coli, Solmonetta typhimurium, Listeria monocytogenes L[au

Staphylococcus aureus 1oul{ryrnfinr Agar disc diffusion unv Broth dilution assays

,.ran1:flnao{flu.j1 mrlirasarurfri : tfie, fir'rarioqvrdd'runfiuvritito{41:afinarntniolrvrt

uuavaqutu: unr{uar:arinnintvru fidqvrdriulfiriouviohifiquduilfirau Iqufr'-ltila1:afin
.i

a1flrn:o{Lyrnuravnr;ulu:firJ:vfivrEnrnlunT :6'ruuuunfiGuun:}.lu'ln}J1nn'irrrunfirBuLLn:ilau
u \ J .j1 '--.

fi1:ann01ne{qu rv!:uaurnEoruvrofrlrifruxJtdfiil:vf,uBnruqflunr:tiurYlulnrfiriulouLav{1u
, i -^i

a u1{u{ar:anqr{udrTfl fi? u ran rsuuau [oyr1u0a ua va1:a fin til 6 o nlsurrfi a rTrrfrr u rouluoa
H a A- Y, - .-^-.,^^a^ '?'d 

Y' ' u v A

rravrirfiqvrfiriurir 5. oureus urav/uio L. monocytogenes 
-Lpid 

uonQrnuunln?1xrtl]:Jl]uvl
cu A i o u 

^^ai tti:-:*..* r^!-il-i+^^, fnnranlr:tian< 
j

uouylqqs{arur:ntiuriqn''l:Loiryrolnfiuvriti (Minimum lnhibitory Concentrations; MIC) vt

dnr*rfrruryrnfinr Broth dit.ution ruavniruirrruriutYrd6nur6'rutvlnfrn Disk diffusion kitfrfi

nrrud'rfiutSfiuodrslrn (r' oqj:vra'jr{ 0.10-0.70) drrYu6tr{JunltffLtfltriu'jrnr:16onrfiusrafil

i6r{ryiunr:flqaoua1:frrunauvridororio"lrirfiodoalldtrirrriuou uon01n#unr:finrgrlu

.Yofff,ot,i'e,nr:rsr,irj3rrrufluoavtryilolro{a1:arioorntn6o{LilfiLrau?{rlutu:uriastfiorrfio

finrsrnrr:r#:rvt'uti:yy.jrIqu6frrunf;uvr6tiuav:sd'rrorar:n{Ifiluon dInu'jrtrifi

.rrufi'rfiui5riu nr:finrr',dtduarutrfrulu'irar:af,nfita4utu:uavrndootv,trdtrifiuill'fffi
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6'nunrulunr:6'runf;uu6tiriourunfiGuriol:rrluorvr: nr:finrgldld.io'f,'j'tq'd6"t'td'nfiur,id
J ^ s -- i 4q! --'-.3

Luaru lvl:uau [n:odtylflllrltfi qoro tfi rrornar:6uflhiL'dat:n{uflluoa

2. o'rti1:vtutau{:gil
o.r14.r:yuLaLrrJ:;rJfi:lnu1uya1urfia orfi riar {t raou ! rafinuavaruiruvsta r{Jud',u

dfluflnqju.lr..,rruo,{Juzuf;nrYrus{orur:uoqfiu:^rfr'rlantaufi16ur uonolnqsfi:atrfioiou

*d'rrirrfluotar:dfiqruriryrflnrurnl:a{il'rn tri'irqsu{ludluTr.l:6u inT fiu uavrn6oui orq

, .o -- o d' o u 
*jrarldraurvluorur:usratvir#uutiuorqtolodu

ffi l"1}!'.il::ffi ]|u;TilIffi :,*]rrrr,6,nr:rurJ:;rJarvr:vsradrulraqj,o,nutuu

rinlcin:surunr:rafindruun6ouaynr:nrnur#r unfr'rodrrtriu tnuu6onvij dur{Juuntolrlll:a

yd'n,ar#rnulya :rllfirzu6mfiruryiorur:uvr,adufififinrcilvt6:ruasufiI lfrrrri r.Jar16il

rJarru#r {rurir uorrrLliruavrafinu"#r u{Jufru dril6nriruq{uarirfifrrurflu#tydnunitoluudl

viosufiurnrutltryuLatolr]:vtvntuu rtiu taqiurau:suo{ rflufru (t:r{ dllm, 2550)

uriodrlt:finrunr:uiTnnolu't:ilsra uavrufinfiruvio'1141:flu ta tur.J:;rJarur:nrialrirfro

I:ntfirriurdurrTu rfrrdufiorrnnr:rjurfourorruunfiuiarioT:nvrlo'114'rr unfi'roeirludu

V. porahaemolyticus[tns y. choleroe u{Jufru lqU y. parahoemolyticus rfluuunfiriufi

ufluar uaqlo{01n1:flis [1\1y01141: r*aveirl#dn uauodrlnuu:{x1n n1:Uilnnorrar:us taGl

Tnaovuanrqornr:udrnr:uilnnotar:il:vrrru ts cj'rIilt "LurJ:vuvrnrfir]urrunfirEutfiqfrr{Ju

aruaqtotT:norur:r{Jufrrgfisioaav 50-70 (qrirufin dirYmri, 2551; Wittman and F[ick,

1995; Munn, 2004) ritaYu v. choleroe r{luurrrfi tiufi r{luarrraqtofl:rrofrrrnnl:nr fiwir

"L#rfrrr1:quaursnuuyirrfu Ina{r.JruovLtaa{o''rn1:Ftdul#ortduu ciruuuaroufilqoor:vi'll

eirr.ra"Lri'ixnrurfrqanrrro'.,r#'.'uuvrn6oui (4r.Trufim filYmri, 2557; Hosseini et at',

Zoorlo utriuruu.,d,ilrin,lrflotriunruquT:n (2551) tdn:rovrl{rLrudfiornr:toll:n

oy.rlnn L:Fryrrnnornnr:Yril:yuruorul:ilvtafisirurirulu{'lraintaqfluu6ouv\qun1nil fl'fi'

2551 uavornrioryatareir#n:suroiuurv{u'j1 v. parohoemolyticus u{luarrraqduo'u t fi

rirlrirfioT:notariu{lufirsanr{Juiouav 56, 56, 58, 60,61uav 78 tolry'r-lrul:norur:t{Jufirs

fr'cuilqlutj n.s. 2540-254s nT urirfru (nir::rur ri'vraruruufi , 2554)

,rnr.nrirrrui 6'uuar uarirldlr'rnr:finurnr:rJurf ouciol rrunrfi rC u riol:n unv

aa Joqs r dd, .q- -X
rur nfi ri u fr lir lfi o r v r : tu r td u [ue{ a m n rufl o'lv'r : el { u

rJi ur iqa ri rrr :uj ua u n ilu (2532) 6nurq run rnvrxnafi rifl u r un v tnfi t ol {l rrrfrlfi

siruilrufr'?l1 *l.i.,4,,uirfiqiruruqfruvritirJuuf ouriou{rlql finf;uuroul:rtfiuuasfirji:rrcu

:rnrimquoam.',u*rfiuui', q'rurfteirulr,rqjfinrrrlduriourix4lfit 3oo/o - 50olo finfiurrorT:rrfiu

6w{r'[rinirnrrur{Jun:npirl4r firitJ:vrrru 8.00 - 8.4 firirrJ3lrrurhfr't1{Jusionr:r'ir:cfrv'l

rorr6uvrfirilurjr.: 0.72 - 0.78 rtasfir.J3trrutndoqlfil 9o/o - 130lo Ltffua'rnnr:itrr:rvfi

qilnly{vt.t{nadriuur fl!'irsiruruuunfiriur4lvuo 5. aureus ltau[?,0:'l]JFlltulnU



11.

\2
5.00x105, 1.00x10' uav 5.00x10 CFU/g mueir6'u ruritrivll E. coti ilds Solmone{{o sp.

tyv
Lur]?ou1{fl{u14{

fr urafr'u a uq : n5CI 1 Q5 45) tdfi n r*r qru n'rv,rfl r { n a fi ?i vr u 
T t o l ru fi n riruvirJ a rr'rfi nur ru

rJ:l:afisilurirUlumalfluuo{}Ju {'lrairr.nrli druru 40 6'rodrl"Lurfiouqarnu - 6'urrnn

"^.'.q. 2544 Tnurfiusl-rodl{a1n + iru iTuas 10 firod'x riuritn:rsrisiluruuunfiriufr'lra:ror

s:rururfi'o:r f. coli uuasruunfiGgriol:n 6o S. aureus, Salmone{lo sp. atav' Clostridium,

perfringens vru.jrzudrrfiruq{ilaryfinurrurJqs:atritdurm:grur'.rfinrTrun{qnarun::utatfi
A a3 e -o----

uan.972-2533 tuotornlttf,o:ltnufl'll4un LtauflU E co{i tfiuriruun 1 frrodrl urritriru

ruu rrfr riu riolt^rYo e tfi n o'lnrirr"lu6'rodrI

qrjrufi m dl Ynrj ua u n fuu (2ss3t1) fi nurfi r n r :ilu tfl out o I rru nfi ri u n{uuu t6u ua v

iuu nfi rB u n{l roury oT: uunfi ri afi61u2 fr m rTruqir,rfin urird'irrarir ulu{'lrar-0tarliriruru

zt 6'rod* nunr:r1urfourorurrrfiuiun{ruu16lr,1n6'rodtfiririlrfinrgr (frnr{Ju 1000/o) lnu
Y ja,- dd I d i a 4 4d

oly.tiyturaLuylyr:rlilrrurrunrfiriun{luut6lurnfiqn6o ufrnnsnou ut]5lrruulFlvl[:utuln!
9 r .! a a t d dd o

1.97t0.16x10' CFU/g uavvlunr:rJutfloutoltuunfrrEunqltouLTo L:LtUniltTU{oa1u?u

g 6'.:odrr (6err{Ju 1,2.5o/o) lquorur:yruaurirdfrrjs:rrruurunfiGun{urourvrol:uunfiiiufi6
0Aooi a -'' i113urruuuu6fiuiurvirfi'u t.ZOIO.2tx10- CFU/g tuoiruroruLun%u9l10{}Jlnuaano yilnLt :Jl.J:}JltuttUrlYlL)UtYl lIlU 1. l UTL/.ZrArv vl v/ 5 ;

r"iunfiGun{ryruu6t"Luarfinfiruq{ilfinu#t vrlttunrfiriun{r Staphylococcus }Jlnilqrr

:o { adil16o Mi crococcus [Lay Baci llus n urirfru rirurul nfi r6u nd:r tou tvlol: rrlnfi 6ufi 6d

druuntddo proteus, Enterobocter *au Klebsiello frirfunr:finr:fiqnriln:?Qaouuau

n:yu#nfilnrrur,.laoqfiuflo{0114',l:r{Ju:vuv lorurav!rsnr:ilutfloutoluunfitiu"Luorur:fi

u3lnnlurrsinviuuavzu6 mnlruq{fi fi nr:eiloon

afirufr n dlYnrj rra un ils Q553ql) fi nur n1:ilur"f ,uoro uu nfi ti u n{r ravr rvrol:Iv:r]
6r - -t-- . ^..^*^=J^.".:^.,"l.,xoooXoaoq,?i"r,,rq r lo rfi'rapir.t v,rt t'irarut:vrvrauffrtfirJS:rrfuLuotut:Ytvtauu{Yl

irrrrfiriun{rrayrtyrol:Tvr:iloq'Ludrt 6.00t2.00x102 fil 4.40+1.22xtOe CfU/g lnunuurn

fiqr,1u6':o 
j1{ilfinnun0urrfi{ ;arflurioufi4n'Lufirodruaurp,rrfintur.lrrdoil rfioriT uldr$un

a 4 d d d | 
'"t "- --- 

---i- 

q

tuprflO{LIUFrylL:U vIULtlJnyL:Unq]J >tophylococcus illnfiAo :olaW16o Bocillus [taY

.l nd*io*u uuqfi riuriol:n 16*n Corynebacterium spp., Ente robacter

cloctcoe, Ktebsietta pneumonioe, K. ozoenae, Listerio spp' $AU Proteus mirabilis dSiU

d d u e) uasn:rqaqnrunr:rjurf ouflo{uunfiriu rfio"lfie{frnficuq{orvr:vvuaurfrtfi
0 { o ? : }J n 1 : t0.l'l : u ? { |[a u n :' J { 1'l el t'] l }J I l' I 

-l u I
u dd d dd a 4

r r r drv ilr u [u t l ra fert a q5il n ru n r vlvt'l'i 1 a uil : u il 1 n u { fl u

Ayut o et a[. Ogg 4) dr nT :fi nrcrqiln1fl vn{qafi r?vr artolilal tuasnrr:rr-] a o orfiu

i-'
,o{o..r141:vrumyrulfrrrnu3rrcurT uilrrorYoqnunr nrruriurtrassiruilrulurfiow{aoriuTuTrjfra

rJ:vryfiu:rfia ornnr:n:roqrunrvrrJa't Acoupa btanc (Cynoscion t'eiarchus) ri'lfioq"tu;rJ

toqilaraprrravurJ:;rJ {ltm (Peneous paulensis) uail (Anomolocardia brosiliensis)

?r,u B[ue mussel (Mytilus edutis) urar{rir (Cattinectes sapidus) o1naa1nqi1u?u 175

6'rodx o1nn1:finurvll'ir tufi'rodrl 175 6":odxfl:?avlu 5' aureus 'f,ruru 35 6'rodrl
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6rru{lu 200lo uayornfirodrrrdoraoufior{iu 60%o uavvruir s. aureus siru:u toe arurnTuii

fidruru 9 arulft'uri firuanuouryrol:yonfru tfrrrri rauuvrol:vronfiutasiruru a aruuiuti

rouurnol:uon0udsiruru t arufruri uavtoutvol:vronQurofi ^. 
4 aruraTu{ ornnr:finr*r

fi'rndmuaofl#rfiu.irnr:finr:dornr:rorlola"lu:vra'irlnr:{'udm'ifruasrad'qnr:{'u#m{rhdtd
i , &, dd

ufi oaornr:ilutfi ouutunvl fi uto{Ua'l uau0'lv'l:YU ta

Jeyasekaran et a[. (2004) finrgrnr:ufir:hrgtJa'ruBu(Lethrinus miniotus) leruhi

riru{rrurir zozo ir:rrYuriru6r 500/o nu'irr{Juanrrvfifflunr:rfiuYnrgrldfil z4 c?:Iul lerutri

fr'ro,aurhufirrfir TnuiliurruurnfirBurfiivlnroqlurir.: 1oo-107 cFU/g "Lutrusfirrunfiuiufi

.r,,q*rqnpirfir]iurru 1.0'-too CFU/g r]BrrruuunfirEuuanfinou'Lurix 101-102 cFU/g

a< i o o r.r r rz-'t-.ri.^-^^^..".i.^^^r-j^1.,o To",fl. lQ'nnr 'la'Ctrlllor| 
dd

rr!.ilr:uilruarlnrrra[o:uou{atylein:rovrufrrrar o ri'r1us Tqufiil3ilTu to2 cru/gurunfrtiu

.Jri.ar*u,fforuruuru"unfiriufilfl{oon0roulunr:ro3ryuasEfirdd'atdpitriuranruulhild,,
a0nnao{flu

t mman ueI et at . (2006) :rarru'jrrjiurruruu nfi ri utuvrl t6uoll4'l:llo{{lrlln:ii rfi l
ynrgrruurcjrEulun:srrunr:tudrfirirrvirrYu 8.1.2-8.17 Log cfulmt tuavfruurftilrrfi:r'f'u

,aoq:uuu t4 rj'r1lr rornr:rueir Touo'm:rnr:ufr:rdutorurunfiuEufirirql4n (6.230/o)

lucj'rTurd 2 tornr:rurir dsuunrfiuiafivru"LuurstGuorvr:tol{lrTln:maon:suur?41fl1:

?uric td56ri Pseudomonos aeruginosa, Vibrio parohaemolyticus, Bocillus circulans,

Escherichio coli, Photobacterium domseloe, Flexibacter columnare, Micrococcus

luteus atas Enterobocter oerogenes untiu Corynebacterium xerosis fivru 12 cyrTilttt:n
v

10{n1:tua{tvlluu
Lalitha and Surendran (2006)finurnr:ril6uuurJnrtolrJirrruuavtfiqtol

d d J o o ' i. -:----i^-
iu.1.ytt5uytt14tJet rL!nyl:Unq:Jylto:ryvrq*a4firJ1una1{ uavrtlnfitiudroirydqrura4fintrlu

firrirun:rufirfi!Ynrcruruuudr6u uu'jrq'rrirln:rufirJi:rrruuunfiuiufrinrirrrvirfiu 4.5'7,

i.r-r .o arau 3-7 .! Log cfulg mueirdu Tn u uuunfi ut ufi ururhiu rfi :rduma on:v u s trarnr: tfi u

inururu 26 iu dstuunfiriufin:ronulu{lrir:ln:ru t6'urri Aeromonas, Shewanella

puterfaciens, Moraxello, Pseudomonas, Cytophago, Enterococcus, Micrococcus,

Co ryne bate ri u m [aa Baci llu s

dal3. uunut:u
3.L Edwardsiello torda

Edwordsiello spp. nlr,{lur:n"Lu n.fl.1965 fifrruriu I arurVu{ 6o f' tarda,

E. hoshinae uray E. ictaluri vll"Lu:vuuurrtduorur:tol#n'ir6oortdu rriu r.Jar

d'n-'rf,'ounalu uaurrrlrdlurn6'ol uavriol:rrlurjar (6auT duuiivrurqfin, 2553) aflfidiifi

nr::1u{1unr:riol:nr"Lulr4*d6o E. torda urunfiuiutfiefifiqruauffin#rariu Escherichai coli

unr{unr.:uarur:nlunr:r.r6nfrrqtolor:touqTatv'ld'Lu rcn rato tSt uavtriarur:nvfindou

rjrsrrarrfinlyra fisnrdru flu Citrobacter uia Solmonello (qrirufin fr:rfmrj, 2552) dlul'jr
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E. tardo A'l:J'l:flri01:nlu:suuvtrlt6uorur: triu I:nn:sturvuava'rt#o-nuau I:nqor:vix

uflu6'u (Slaven et at., 2001;Wang et a[., 2005) uonornfluflolriurirfiuunfiriu6ntflorafit

fifirrrurrfrrundrrir 
';";o',,;;;;;.',;;t.rfinlro,hu,'tuu"fr"u'hnragTna uu"l'''''u

As aovA
ou:luLua 0{1141,0'l'l 'E. tordobiogroup 1" (qricufin f,uYnrj, 2552)

3.2 StaPhYlococcus Qureus

Stophytococcus u{Juu,unfiriuluxr{ Micrococcaceae ItJilqnail lilrndoufi fror

fi,f; un:ur.rr n ,duu.io,qadov uE uro'rForTur{Ju;ln'6'ruvlrsoju fi', 16u rdoornorvr: ufil
dd u dt

L%aalanu6uvu.tun{r rusiornorul:rvarorouiur{lur"qaeir6ur .rflu{ ratoufluarualu 1

,flr.qi,irron.,*n.,r,*.rr"e'ur (uld'nrgai q?i:fufifia, 254il huat ',t,#uotdtu6{nrTafieirulrar!

"iro{ S. aureusrrfid,16r*rru edr"nr'flutfiolqrn:snimqurnunT:fiuouri urln{lvll'jr

oonErouratofioonfrrou16nriou (Microaerophile; uld'nuni q:::rufifio ,2547) qruraqfifi

ryrryarlunr:uoirytor 5. aureus 6o 30-37 ornrrqlatfiua firotfitvlrlualJ da l.o-t.s

ririro3rglfr6fi fint 4.2-9,a 6'otnr:fl06'ufirilrailnr:to3rg Z tfipr 6o Adenine uav Thiamine

uruirfiouoiryou'luanrnuror#oudtrifroon0rouov6'0{n1: UraciI uav Pyruvate roirgt6'61u

,.,r.,r,eo.i,,f,.ri"tttrri'rlrJflri6nr:rhtrj triu Nutrient agar (o-oa:r tfir, 2550) tfrzuanr:

yfl A0Unuartaa{ (Catal.ase) tfl ulr n uavlrir.rar:r n fir1nuOnQuaff (Coagulase positive;

- , - -j o 6l ----^--^-.^,S
ura'nrsai qr::arfrfio, 2547) 5. aureus finr:r*il16'rufr:rd'ruru"Luo114'l:un1utf,n lourfio

r1urfouluorur:u,reirdyrl{[r,{a fll yuor fifirrarlltol{tJqlotar: triu orur:urnd'aglrin adn

3 6 t^ ,r ^^^.^-d"r",,fr^. r c ^,,rat,. o-fi^i,nrag{sA1 la8 -
ruorraurJafl fl 6rJvtu:J (Dairy product) oruT :fiilutfl r, S. oureus ovfi nfiuuav:arjnfi (doa:r

tfrrL, 2550) - 
iofiairdrglul:ruururauav"Lu5. oureus rfluaruraqrirfrrytofl:nfllrauot 80% rtJutt

' u " tr::rufifi q, 2547) lirlri'rfrnorrar:riJufiu r'rf;mar:fiu (Enterotoxin)
lJlJlJU(U{AnUilq , j ,_q, r dr o

fiuuyrrurionrruiouql r{Juufiortlnfiliufin:voruoqjirlil 
^}Trr:1ulro{nuLUua'rulu

urnlorutauryodrq8llu1n:lo4n ITto{nu frrraril utzuafifrrfio (qi:ra fi:fifrqa' 2546)

i4 u - A- ... ..-:Y.^ q a l vlvu X X

LJ.rouzuay:J14uo{ uo{ruuirfid'nrau runnrfrrvrilufrqurnuria naanu5o[elSunr:rurno ttou

ovrlnlnr{rrdorEio,fululfr rfior{rn:vua16oerovlirt#rflerI:nrdaufrrtodnraurduua'u trivru

n6uiou nuiu'.1rnrrfi*f,r,,u.t,;uduirlduaT:r:nuunrrruiorlAq*no 100 - 110 o{fi1-

lqlaufiua r{Ju:suvrrar 30 urfi yuurusionruutrfrludl Enterotoxin (qiua fr:fifiqa, zs+0)

duurirulrar! lirlrirfiero.rnr:dnuaurorrradqvrxrfiuorvr: uravqofiilr'rir{n:vr*a16onrrfrr
u oeya d, a I o J lv +-.-.

nauillytlLyLnao'rnl:o'tli'r:tuufl1g Lou:Jo1n1:FrauLa ortouu r]rqfrol qoor:vix rrsirTnlrifi

td (o-oa:r rfiu, z5SO Inufr'rtrjovrflnornr:orvT:t{Jufrrs rafiiornuilnnolul:fifin1:

rlurfour1:slrru 3 rl'r1ul (qi:ra fi:fifiqa, 2546) uavrTnvluto{n'lulu a rj'rhl rsiorqtfio

o1n1:qur:{16"Luvrr:n uuoi'.r ra6o(fifiixnrueiouruo u't{tfrqailsrrnrJgafisrfiunx,]ru:uut:l

tornr:drlrirfi prl:rr (ooo:r rfir, 2550)
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"[uu::nr Staphytococci rJ:rnn'jr S. aureus r{JuarrraqlirhirfioT:norur:r{]urirg

iloufiaq muilnfrnrro'jroyfioEr'luorvrr:ufiurtfinriou lnuraflrvorrar:fifiurrravudod'm{r{Ju

;;;Ur;.r" tuavorur:finirunr:#ufr'ariavrrrf;ouflru6'rufrorq,cd :rudoo',r',tdh^itf i'tt';'

anriouriTnnr (quruvrr inruf,uii, 2545) il , y
?a

tfro Methicillin - resistant S. aureus (MRSA) r{iuude S' oureus arurfi'urifrdoriour

d'runafiuraarun{r (tvtultipte drug resistance) rtiu urrv{flfia6u (PeniciU.ins) tmn:rtqnfiu

(Tetracyctines) qTalv,lurluri (Sutfonamides) uT n{rovfilutna1nrtqr.i (Aminog[ycosides)

d t' '' i'-^fiarrtr:nriurYludo (MinimaL inhibition concentration, MIC) siourr:]fi-
I.r o1 0?'ll.l [lJ]J?JUA 1q O

gafiu (Methiciu.in) rrnn.irutauvirriu 1o llTnr:nfirriofiafrfim: ratofirir Mlc riouroonql,-

frafru (oxacitt.in) lrnn'jrytouvirrlu + l:rTn:nYrsiofiafifin: (6aar i'uvriivrurr.4fin,2553)

d'ntvruvTnTafi r,ruorvr: ru6q uarrld'lnrvlfi 1

nrvlfr t Staphytococcus aureus uurlrlrr#ult{o Baird-Parker Egg Yo[k Tet[urite Agar

(nrnTpru vl:fila anuax)

3.3 Pseudomonos aeruginoso

p. oe r u gi n o-so o'no qtux d pse udom onadaceae t{Ju uu nfi G u un:ilau n{illrl {fi q n

fianrcruyr{lu;rJvioura6oTdusnriou triaixarJoiunvuntJga, rnr6oufidruLtvlantoaarfilaru

rqrad r.rfiiucJarifiln:rairrryfiou Enterobacteriaceae filrj:vnoupirufiTuvlo6116nrrrt:pi

(Lipopol.ysaccharide, LpS) frosnr:oonSrrulunr:roiryrurifirfiu'trurutri{r 1 luanmsfitri
d A edY d' uu^d a qP 

finirl:vu'irl 20-42 o{Pl1-
fr o onSroudrfr'[u tv:n ttlustrilo td nm:0u ta:ru La [ut?03]rq

1 t u 6 a.==n,fifia )\A7\ ^ 6r 'id - o da 
rdt6"LurqarfiUa (ulf,nrgru qr::rufifio , 2547) touuo5cy-Luvtrluttavall.l''l:0e]1:{1,'lne E

anrvrurprfrourirs 1 tri mudo"L,anrvrfifirn6oq{ 6l a1il1:ntdar:duvrEdr{JuurraeiIaix

na-wrut6'{ru 1 uriu uolhrfiu (NHd r{lurrarit"lri'tuTn:rtu ort"tdnriuoutproonttrir{]u

ruvrdwrrirou (tiuvur alcuqnri, 2537)



-
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p. aerugino-so alill:aLoia;16'[uorr,rr:o::ilqrfitdrranr{o :Tnlfr:lnimqf,rfiur TnTafi

.urnlraqjurasuuin:yoru frinrufi z rfiou6'ufluo1ln1:eialr16onfnlfra-nrgrus1nTafiriJu:Iuulr

nrdruTnuv (tvtetatUc sheen) oroufiqrnr:doutffota'oqurol rfior#uflrrlrlr,6'osrdouvaro'6'!

riur{luuriufifrryfi.rorur: (petlicl.e) dquaol'jrrdotouoonStou (ul#nuni qr::rufifio, zs+z)

X X - A--.-
na*d 2 pseudomonas aerugrnoso UuOtUr:ufiUltfrO Pseudomonas lsotation Agat

(nruTnu u:fila aauax{)

o rflurdoruunrfi riufidr"Lfioryr:uilrrf, u vruifirihtflurh 6u urif,l r,ua,

i'd,a
t0{ytrulr6rl (q?}.la ri:frfiqa, 2546) rirno oaal:.u1lo{nuo5:1Jel1 tonfi'uutu tr uontrnfl

,:r."f ur1', r',ni.,'f, a{ uontrn a ol:filu .6u 1uri, ia qqr.l n: nj{x rd u r (r-h u ua s tntoqfi o

yr{nl:Lly\yrdrit 1 druusirnun:rovrurrurdrfr'odu n.rrrrioanrnurqdauri'rtrl lirlfr{rufiov
. X, v t c ,--q--'^- -.^i^, ^^-,,-j,^d^oflo-^=,,"n,rn.1,"lr,.f"r,.ri",flaLLXr'" 

qe

!uruounuqun:ilnr:ruvrriri.x 1 rdu nr:urriunriorfionr:uvlvrtilurlrursir16'orrfrrrililr"L'ff

a:xoaounlului1ln.',ufr',-lr, d. p. oeruginosa r{rtr;tu(rJrulirhirfinornr:fiprtdonru"Lu
o z, c nr. ' o x _ q v,, 

fifirfiprrfiontmgfiqfir1u:s,la
luuu:roufilrTuufiufrim nr:fiquilo P. oeruginoso QUvlutu4u?u v ,

rio u n.j lJ n fr {r-h uI: nr ru lu? 1u uzu atr,tfilu u:r air utra 4i n r : 6 n r{orTn tir o r n : ru u r u"Lo

airurirr ypcr6uflaalv firu#ruarudo16oeiou 1 loruravrrsnr:6nt{ofiuzualv{lvri rrav(r-lrofi

tfryrnr:inurTqul{undoraruuaoqfl aa11l nr:tfint6oqri'r"too'nrauvrulu{r-1:ufitdYuururl

raaoerdonrir Touuur{rcrornr:fiqrdooqjfirndorfiod,Ju,tJ.u findrlrfrrfrprornr:6ura':'[odntau

uor,{r;o (riuvrur o:ruqnd, 2537) urav{'$16'Yuarnnrqfr{uriu:inufrnnr:6nrfi'otfrirudrlrxido

udrriirlnruuavufinnr:6or{0"[un:ruatf,oouaviloou?:rrr1il]Jr (uldnrco: qr::rufifio, 2547)



uu{i 3
q , d ado a

{a qaU n:niuau? 541 luunlimo ao {
cq

iaqqrJn:ai
t. iaqqdn:ni

1.1 tror;tltuq
Avi,-1.2 rlet rntos urrir ndu:v tutl ( Eva poration flask)

1..3 oruturvtfro (Petri dish)

1.4 frrn:olrurn 0.20 tu1n:urm: dfio nlinisart RC 25 tj:vtvntuo:1fl

1.5 fl:uo1un:ol Whatman fitter No.1 rJ:vtvrndlnqu

1..6 n:uuonfl?{ (CYl.inder)

1.7 finrnoi (Beaker)

1.8 uvilurirarutra6uu (Spreader)

ea
2. rn:o{lJo

z.t rndomhilaflu:r z pi.uuarjl 6#o tvtettter !u PG 802-5 tJ:vttnaiattoiuauri

Z.Z tu[n:tirtJm (Micropipette) 6ri'o Citson !u N21808C rJ:vtvnrJiltna

2.a rarjofilnrud'ulo (euto.tuu") 6#0 Tomy autoctave !u SS-325 r.l:vrvrnrfir]u

2.a {rjluurvrdo (tncubator) 6fr0 Memmert {u KG 8540 rJ:vuvlntuo:ufi

z.s ejrqljrn?!qilqruuQfi (water bath) 6rxo Memmert {u 8E400 tj:vtuntuo::rfl

2.6 ndolqau::fii drio otympus {u cH30RE200 t1:styrntua:ufi
j

2.7 tn5osn:o{trulqfufg1n1fl (Vacuum pump) 6rio thomas {u DOA-V130-BN

r.J:vrvroauYgominr

2.8 rntorflu (Blender) 6#o trloulinex !u AW9 rJ:vuvrrrdulsrfirfia
ed AY

2.9 SLUu uvo Sanden !u lntercool tJ:stuntvu

2.10 {oualiou (Hot air oven) 6rfro trlemmert !u 854 Schwabach rJ:ctvlfl

tuo:ufi

Z.1t rndolna'u:vtyuufil (Rotary evaporator) 6fi0 Buchi !u R-205// Basic

r-l:vrmnaiarqoiuauri

2.!2 Laminar flow biol,ogical. safety cabinet 6fr0 Super Ctean {u 150 VC

rJ:vrvrnauigoruinl

2.13 rnBolrcJdr (ShakeO Eirio PNP Green SSeriker lt rj:vtvstvru

v9da

' "'::n:llrl,*^, peptone water orio o*co rJ:vrunauigominr

3.2 Pl.ate count agar (PCA) 6fr0 Difco tJ:vtunaraisom3nr
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3.3 Baird-Parker Egg Yotk Tel.turite Agar €jfio Oif.o rJ:vwrnarn:ftowinr

3.4 Hektoen Enteric ug.t drlo Difco rJ:utvrnaraigouinr

3.5 pseudomonas lsotation ngar dfio Himedia t1:utmnfiutfiu

ad
4. rrunil$u

4.t Edwordsiello tordo biogroup 1 05002

4.2 Methicittin-resistan t stophylococcus oureus (MRSA) T1 8

4.3 Pseudomonas aeruginoso D5001

s. auultt:I

5.1 nin6*h

s.z nstn{
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iBrirrfiunr:ilnaa{
1 . n 1 f ?l o d o u n 1 u t{u{us a.: a r :a rTor a 4u1n : r.r a ulu n r :n a u qu rru n fi rEa ri aT:n

1.1 nr:rnEuild1:dfYodqutu: (O'rrrrr]a{il141n Quave et a[., 2008)

rjraqutvr: z %fis) lduri vren,f,rilruavnvtnri rrfiul#rflu'iluf n1 rrdtjrtrllirtriru#'r

6roqolauioufiqrrrqfi 35 olortcJat6ua uru 48-72cj"l1ul orn#urjrurufl"Lfravu6uefi'lu

,.drutu ,:'',a4u\*r,*iavtflrrldtutrn;rJtu{turn 1,000 fia66n: fl?flau 50 niu ufrrrfil

950lo r,ynlJoa ludm:rriruarlutvr:uiuir.rrurvirfiu t sio t0 nrnrfurirtrjleirndolr"tdrfi

^Y 
d

o6u14nilua{ n?l}Jt:?:olJuvirrTl 100-120 :olriourfi u1u 72 ri'rTill n:a{41:Afiqaqutvl:

;#;;;;;;;;r.man No 1 T'uldrnBotn:o{uuuqryryrn'r. (Vacuum pump)'''n'f'
6 u 'r ' :otufrr urlirlrfrr{l{ufiu6'rurn6ol Rotaryrjrar:ariqaqulu:uriavcjfrofi,'irunr:n:otttdr lrvtr Lta

!
evaporator vrqrura4fi 40 a{filrflar6ua nrrild'u 175 frafiuri rfioarirruovr'luoaoonQlna']:

ari,arlu'ln: 556rr:la'.rrufi,rarl"lrtfitoi:nur o/o yiel.d nruiBnr:tol AOAC (1990) t']n'fu

drhufiuludfindqrura4fi 4 olnrttat6ua oun'irovldlru

qn:nr:rirurruur % yietd

ilSlrcuar:fiariot6' rlr rarin a r : a rio a q utu : ra d'l o r n : y u,r u 6'r lir a v a I u o o n ( n Y:r ) X i 0 0

(Extract yiel.d) (o/o) = ritarTn u,rilt or a4utvl: (n Ylr )

1.2 nr:rniulrrunfi rBtrriol:n
d d ' I i o - ---.?rrllFrltr:unor:Frylu'tl.l1ytqaoul.r 3 tfifl 6o Methicittin-resistant Staphylococcus

aureus(MRSNTls,PseudomonosaeruginosoDS00LuavEdwordsiellatardo
biogroup 1 DS0o2 dl rfl u uunfi ri u riol:nfi tuu ntfrtr norur:uv ta utfil tr nrfrolrJfr ri6 nr:tol

:o{fl1am:1{r:rj o:. qricufin ijlimrj nT nitrnadrivur nrusiuurnrani uvT?vrur#a!:nr

1.3 n1:vletdouAl:dfrnarlutu:"tun1:n?uqilrunfirBan{uravrrvraT:Tvr:rjfr'tuusr

rravuunfirBufioT:nfidrurmoaoufirJurf,ou'lurafinurJ:;rJ 
(fiourJalorn Zhang et a[', 2009)

6'rnafinurrJ:;rJ"L#fiturornix x um rvirnlu 2x2 tqufimm: (nrvlfi g) ornrfuur'jlnr:

vroao{ooflLflu 9 qnnr:vrnaol d'ld
j 

^ N i u I ._ tl ' a dd

tofi t tfitrirn#uurvual:an'oaquLn: uau[iltailuunfll:u

,s^fi Z rfi u uou ruo a 35 % tLyua''l:a rioarluln: r"ta vtri ufi I rru nfi ri u

,1rd a rfr rar: a rirra:-1utvl:zu au rta vtri tfi u utu nfr tE tr

rlod + trirfrlar:arirraqulu:ara:r uaslfiu MRSA Ti8

*p,d s tfiuar:arTrrarlutvl:ola:r uavtfil MRSA T18

qrli o 1rir61ar:arTera:1u1vl:zuar utavtfru P. aerugino'so DS001
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qnii 7 tfirar:arioraqutn:zuau uavtfiu P. oeruginoso DS001

qtii a fuir6uar:afi'oraqulvl:zuau utavtfir E. torda biogroup 1 DS002

qrd o tfrlar:afi'oraqulvl:r.rau utavtfil E. tarda biogroup 1 DS002

nrud a rafinrrrJ:gr]crurqn{rl x u'l? tvillilr 2x2 tquaurel:

(nrvrTnu fl:fiila ffqtta?{)

rfiurdo MRSA TtB, p. oeruginoso DS0O1 y6o f. turdo biogroup 1 DS002 lpruilir1,

,,f,.dfi,.tirrrurqadrvirril 1.0x10a cFU/mL r.JiuTrr: 0.1 fiafif,n: aluusl-rodrlrafinurJ:;rJ
y ; dd 6lyuo Y--.-

alnuu[nau[LlJnyr!:uyrqaou Lyr4rr,,nuurtoqnrodrtorur:vstartfil rfiuar:afirrnrur{:rriu

ro0 fiaf,niuriofiafif;n: r]iilrn: 0.r fiafifim: aluufi'rodxrafinurJ:;rJ rjrfrrodrlrafinurrJ:;rl

rrfil"Lrfiu#flu{ Laminar flow biotogicat safety cabinet t{Jutrar ts urfi rjTafinrril:;rJilr

ufilYnurtuq{t^{a1a6nlnarrun'Leifi'uas 1 q{ ud:rjrururirdulu{rEufiqcuu4fi 4 olnrttatfiua

rirrafinurJ:;r]urm:rotir:r]iurruuunfirButuiud O, 2, 4,7, 74, 2! uav 28 to{n1:flnao{

1.4 nr:n:roriur1Burruuunfir3an{utavrtmol:In:rJvY.:rauor (Total. heterotrophic

bacteria; fi'nulalorn Jeyasekaran et a[', 200q u

rfiu 0.1olo (w/v) peptone water rjirrm: +.S fi4fi6m: aflu#roeirtrnfinurJ:IrJ t fru

ornrfurirtrj6zuaulrir{lurdo16orriu rslfim-rodrufifi:car'!nrrut6oorl 10 
1 

iJrrjnfrrodxfi

:v6'unrtlt6oorl i01 rJiurn: t frnfifim: altu O'1'o/o (w/v) Peptone water ilBlTrr:

g frafifiu,: oskifirod.xfifi:s6'urrmilrdoorc to 
2 

ud':tdaorssiooufil:vrTun:rutdoorl 10'

tluln6'rodxroruriny:ydunrru16oorrr]iurm: 0.1 fia66n: a{uuo1141:rdutrdo ptate

Count Agar ldruviqufi':arutr,rduur]:'',0,r'',nr"{r,nda6'rodxlrifr':orutnrvt{06'rutvrr'flr'

spread pl.ate drorurnrvrdor.judqrura4fi 35t1 ornrt{a[6ua tflut:ar z+ d'rhl rit'truru
. . aJ ^ 3 A u 3. -.-
lolailfr toirguuo1141T [a u{ [1J0 [tauuuu nria
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1.5 n1:et:?oriurj3urrurrunfirturiol:n (MRSA T18, P. oeruginosa DS001 uas

E. tardo biogroup t DS002; d'pruilalorn Keskin and Ekmekci, 2007; Normanno et a[.,

2005;Wei et at., 20lD

rfit 0.10lo (w/v) Peptone water rJirrn: 4.S finfifin: aflu6'rod'xrafinrril:;il 1 fiu

ornrfurirtil6zuartrlu{Juudordurriu ovt6'fi'rodrrfifi:veiunrrlt6oqt 10 
1 

iJrrirrfr'roeixfi

:v6'rnlut6oorl 101 rJ3urn: t frafifrn: al"Lu o'7o/o (w/v) Peptone water rJBlrm:

rvv , .ia u .-.+-- '^-2 e 1'---': 4 v I 
ftl 103q fra66n: oylpimrodrrfifi:yd'lnr1ilLdox1{ 10 

- uartooQl{aoQu6l{:ueluFl?'lilLaOQ

tJurln6'.lodr{ro{Lreiau:srr'unrrru16oal{iliilra:0.1 fia6fin: a{!uo114'r:tf,rot{, Baird-

parker Egg yolk Teu.urite Agar ;irraYrn:?flfiu MRSA 01141:t#u{Ldo Pseudomonas

lsolation Agar rirraYun:?afiU P. oerugino.so D5001 uurr.rrrrfi'olrdo Hektoen Enteric

agar dtuiua:?afiu E tarda biogroup 1 DS002"Lriuvilr,ufirarutudulil:rnornr{ornf,u

fr'lodxtfrfr'ra1uLv,r1urdo6":urunflnr Spread pl.ate rirorurvlrsrdor-iufiqrura4fi 35+1 0{rl't

rrarfiaa u{Jutrar +A d'rTul ril,l'rurulnrlafifiroiryuurlrlrrduo,do rrasriufinara

&,,
2. nlru:uruuruosnufisn?1iln4rJlvdusosnr:t6ild1rdfiodqulvl:fituursdiltun:cu?un1:

ru 6 n otar:u u ta ufi{ ua u rrrJ:3rJ

lirnr:6nrgrdrn:vurunl:riaaoly'r:usraufituavrrr,J:;rjvlnrYunou Tpru'Ldo1u'r:uuta

v , rti..- sv j v - .-. tvr: "Lunr:yqaotnirfildrir
unil ulay ur]:grJfi fi ruurluufr o vqulu ua u ril:J1uff lta0 n1: tnlrAqu

r dt 6 4 u 1 t o& "' ' ' 'X
yfi n a pwt tttJ : ;r.J utl u zu 6 n firudv fi n uri{ il : { : a ln u ftIu n o u n l : u a a a d q'i fli 0 LU U

2.1 n r:r,,rfi nrafi n rrrJ:;rJ

rirufinanl.rdrqdrnrruauoln Tnunr:r.iruornrrtas6oon ldfierr.irurrnartrirm'rtot

rafin uf,:r.rr.rauryurntoq]lr:a ornrfutilrur.itflurrvun:r uasrjThJsrrnr,rnndil{rJ:v:r1ru 2
t , 6 qv v

iu uioqun.jtafi nq v ufir ra#rornriurjrufi n:rr drr ua vuq tfl uuriul rt 1 uavdrurnr rLtriufi l
dnnYql:vr 1Eu 1,-25u d'lr,raorlunrufr +

2.2 n r : 6 n ur dB u r ru uu n fi tB a ii il u ril o utu rtsi a s lYu n a u?J a { n : uu ? u n 1 r'{ e a u fi n

uuj::tJ
U

d'pro.:odrlrafinrurJ:;r.lluusiayrYunou teiutri rad'tdrtliTn?llJauolrl ra#lrud

rn6orrJlr:a u#rnrnupro ra#rdrr ua'runuavun'qnrnurrornYuti z tfrfiturnn{r{ x u1?

riruay 2 rrufrrtm: ornrfurfiil 0.1olo (w/v) Peptone water kiaflufr:odx t du lrru

r{rurrurJiurn:nr:llryrinrordur,rfinfi'rodx1fit6':vrTunrrtrt6oorrtvirrYu t0 
t 

ornrfurirtrlfi

zuautri'r{Jurdordu'rn-u iju.Jmfi'rodxfi:s6'unrut6oorl 101 tjiurrr: t fiafifiqr: aflu 0.10lo

(w/v) peptone water rlirrn: g fiafifin: qvt6'6'rodrlfifi:v6'unrrut6otrl to"'r'irurjudlrfrtfr

o'todrrfifi:y6'unrrtr16oal{ 10 
4 

orn#utjriln6':odrltolttsiav:so'ln?lilr6041{il3ilrsr: 0.1

frafi6n: a{uuo'r14'r:,fru0,d. P[ate Count Agar fa 'fil l{ruvilririrautra6ulrJ:1oo1n,d,



2X.

unf;um-rodrrlrf,fr'roruuurrrdo6'rtrvrnfrn Spread pl.ate drorururtudohjr-jufiqruuqfr as+t

ororr,rJaufrua u{Jurrar 24-4|rj'r1ls riusirurulFrTaflfiuoBquur']r',r,f,oodo iravulufinzua

ir
!z

nrufi 4 (a) vfinfi 6rw{rnrruasorou6'r
.J,ou14(b) tn5oltll.i:441il:ut[1J14]Jn

4
(c) vfi nraa-r utti rnrSoltJ 1s:a
(d) vrfinvn'lmrnutfil

(e) vfi n uirj :;rJraa'l ua5of,,un:uu?un'r:

(nrvflpru n:frla aotlax{)
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3. n1:drsqnfft{ar:arYofitaqulr^r:tufl:su'lun1:atBnotar:uvtaufiluasrrr.l:grJ

l4rnr:rJ:vqnpi"Ldar:arinfua:1ulvr:fififr'nunru4flunr:fluu'lnfiuvrEdriol:nfl1{o'rv'l:

ruavqfruyBdfirJurttoulur.rfimfirue{orur:ysrau#ruastfluar:affr'fir{tufiuouYltol{uilnnlu

"frrrrui.''u 1 lun:vurunr:zu6nru6mfirudvfinu,rl:;rJ tri'jrovrflurYumounr:tmiu:rufinriTaYt

nr:uu.]:;rJ nr:arat"[uundorrlll{ilfflunr:ru6n t{Jufru aaon:vusr?41n1:vnaoloslirnr:

rl:vrfrufiwriln1v!yr1{Qafiriuurrfioil:vufiunrrur,urT salfirio"lrirfrnrJ:vf;vrBnruqlqnluriru

,r,n'.rrArdorrur,fiGuriol:ny1{01141:ruavuunrfi16rfiri'.rlriolrr:tri, tf,u rav6o:vuvL?a1n'l:
d v a u u =nrtrJ::tj1nuri'ur6nrcrfiidrfl!:nultJanrlilvll4u u

a. 1 nr:fi nu,rrraro{611:afroeJau:su'iT tuBndfi rfiu$stnflunlin?uqilqf, uvrEduav

urunfr rBarioT:ndvrutuusiasrYunaura{nruurunr:ar6nuasnr:tfiuinu1lafinrrr.J:grJ
(d'quilarorn Zhang et at., 2009)

ornnr:finutjirrruuunfiriufiilurtjouluuqiascYunouto{n:uurunr:zuf,nrafinuur-J:;rJ
"Ludo z l4rlrivr:.rl.j1n1:fl1nuar,"LurYumou4nfr'ruriouriltrJ'trrariTuar:rr:nrir6'pruunrfiutu7u

rJurfloulfrodrrfirJ:yfivrBnrvruavriorrnu'irfinr:rJurfloutolrrunfiGulutj3urrufirioudxql
"LurYunoutornr:rfiuYnrctatorixfirrcl{rfiodruilra 6'rrfulucYunoueio:tr6o6wirnr:il0aou

riaro{al:afioruar:vu'irruindflrfi'rmvlnifrn:rur{udu 160 uas g2o fiafiniuriofiaf,6n:

lunr:nruqurJiurrurorrurnfirtafirJuuflouluvfinrurJ:;fluriuelout0{n1:rfirlYnrsr

3. 1. 1 zufinrafi nrrrj::ilnrurYunoulurir ila z.t (nrufi s)
U

nr*ii s rafi n urJ: grJvn'l ra{odun:uu?un1:

(nrvrTqu vr:fita anutarq)
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,rJ : tia'r: a fi'ovri nfi'ril r rra v rr vtn 5fi nr ru tdudu rvi r riu 1 60 ua v 3 20

fr afr niuriofi afi 6 m: aluun'r o dxrafi nurJ:;rJ ln u uulnr:una o{ao n tfl u 4 qornr:vroraot (1or

n1:voao{av g'frl o'cd

qrii r hia rrJ: tiar:arior (qrr nrl quii r a rl : eirh ndu Ltilua1:?{ fi'n)

qrrfi Z lriarrl:tiar:affo (r1onruqr.,d Z atrJ:rirovrruoa 35o/o (v/v) uflufi1:

qod f au.J:dar:arinvrin6'rIruasnstnifin:rutrildu t60 fia6nflrio

cJ, d + a rrj : ria r : a fin ri n ;d'rfl r rra s m sln ifi n : r u t{u du 3 2 0 fi a fi n fir ri o

fra6f;n:

3.1.3 rj.rfirodrll.rfiltriu#flu{ Laminar flow biologicat safety carbinet utJu

rrar 15 urfi 
]1x.,-'.o=-'or-,, rr lqrrrorr d d -^I:Tvr:rj

3. 1.4 ril16mri'rudrafi n ur]:;rJfitfrurn:roriur.Jiurruuunfr ti u n{utauo tvto

YvyNuunnrEJrflnun Spread pl.ate luOrur: Ptate Count Agar (PCA)

3.i.5 rirri:odrrlr.J,traornr:rruleuriloqlru#rtfroA'otl o',nrfurtrtrilrjiilrru
d d I'--t:1vr:ilrfrrrauoluiud o, !, 2, 4, 7, !4, 21, z8flo{n15ilnaod

rLU Flvl t: u nqlJ lovl tvl 0 [

4. nr:itn:rvrivrTtafifi
{ouadtfio1 n n1:yroa rotff,rr, 3 #r uanr tfl uri'r rad u t rir tfi ul ruutrlfl :51u

(Mean t siandard deviation) uaylirnr:irn:rvvinrruumnsirrflrlafifitolnr:vrflaoflou"[{

one - way ANOVA lou'ldtJ:un:r tBM SPSS Statistics 19 urJiuurfiauntruuonsir{tol

rirraf,ufrruifi Duncan's New MuLtipte Range test fi:sd'uriurirnr'rg 0.05 (P<0.05)
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u { , o 4q ' 
9 t A d4

1.2 i{ad1:dfrnd4uht:r.rau:vu'jrlvlBnSflruavnv LnSeloUiill6uttunut:Unqilravl

rvroT:Tu:rj#ryuqrtauLtunfiu3arioT:n (MRSA T1B, P. oeruginoso DSOOl Ltas E' torda

biogroup t DSoo2) turafinrtrJ:grJ

1 . 2. 1 i{ a r o { d 1 : d r1o d 4 uhr : ru a u : s ra'j r I uB n fi ril r uta c al vtn 5si o rJB u r ru

uru nfi Gan{u rau uvrol:Tv:rJdlvuo"lurafr n urrJ:grJ

or n n r: finrg1,i ar o {a1:a,in aqui*, zuar:v u'jrlui ndfl r ura vn vlnisiolErr ru

urlnfirBun{:rrauuvrol:Ivr:rlvYlyuoluufinrur.l:;rlur..r.r,6'uo,d. RCn ul'jr11rn.r,'uto"o

I rlrrfir.lilrruruunfrGandltautvtol:Tv:l#trarlnoq]lurix t'SZ + O'23xtO5 6l Z'AS +

o.0oxtot cFU/gluiu$:nro.rfl.r:yrnao{ ua-{ornriuuuurrfiriunriluautvtol:Ivr:rJf'lvlofinr:

ru]dUuttilalrHnriounaofi:uUU!?a'lnr:uoaol 28 iu u"avlu{uanvirutolnt"'u'otd'

ruJBuurfiuuqofl.r:ilnao{frfinr:rfr:rrulrrfirtuudhiifrlar:arTpraqutr'l:zuau 
(r1onr:uonolfi 4,

6 lrav B) rilrionr:uqaorfiu6lr"ur:nfiriuuuayt6uar:.arioaqulu:zuau (r1onr:uoraolfi 5, 7 tuav

9) nyjrfirlBrrruur.1nfiuiun{luovrrvrol:Ivr:rJdlulnhirrmnrirlodrsfiriuiirdcgvrrlafr6

io.o or, oirfunr:finrc',lr.;ufldl#uiu'jr ar:aflsrarulu:zuar:vv'jrluindrilruravmvloihifi

n r u a u r : nlu n r : riu dl uu n fi rB u n { :r uarrr uu oT:Tu : r.l ,f;t vu o 6'l *a q l"Lu m r : x fi z
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t.2.2,{ ar o{d1 :d fi'orauulvr :arau:vu'ir rvrB ndril r uasn vlnisiorJBur ru
I

uuunrfi rBu MRSA 118 "lurafr nrurj::rju-

arnnrifinulriaro{41:ariprarutvr:riail:vu'j'r{vrBnfiflruravmvtoiriorlBlrru
'uv

urlnfirtu MRSA T1B luvflnur]::r]ruorvr:rdustfio BPA flunr:ta36u?o{ MRSA T1B lu- --- t

"uo nr :Moa orfi + (tri rGrfi r:a rioailulvr:zuar uav 16l urunfi uiu riol:n MRSA T1 B) uavtornr:

rrrno{fi s (rfrrar:arYoalutvl:2a:ruavufiururofiriurioT:rr MRSA 11B) rvirriu loaulrj?lrru
rrrofiriu MRSA rta oejlud'l{ 1.70 t O.72xto3 fil t.4a t 0.95x103 CFU/g"luiuu:ntol

U^

fll:yqao{ uavfirJ3rrruaej"Lu"rix 2.30 t 0.58x103 fir 1.50 + 0.57x102 CFU/g lulufi' zt

ro{ nt:yaa o.i riru'Luiuaqfrr urornr:u0a o{gt:xavrr: rrl nfi Gu riol:n MRSA T1 B t6'rav!rv

luronr:yonorfi + fiu,flrurn.l:vrnaorfi16ruurnfirEuriol:n tuRsn rtg rrritrirfiuar:arin
"rq

ailulilTriallrvirltu Tnufl!luli!l1rurvj1ri! 1.83 t 0.60x103 CFU/g rflolirnr:irn:rvliur.t

afrfry,n:'irilSlrruurr:nfiuBu MRSA T1a fimr"lu%r]fll:unnolfi 4 tuav 5 "[u{uur:nto{nl:iloao{

firirtririmnrirlriuodrrfiriurirdatvrr{aAA (P<0.05) uravluiuanfr'rucrornr:unaotulir

n:rqt:Jvllrur.lnfiuiu MRSA TlB"Luqnnr:vnaorfi s nirjudlarrr:naqr.Jki'jrai:arier

a4ulvr:zuar:vy'irrnBndrXruarmrtoifiqr,rdlunr:riurYruunfiuis tunsR T1B firfrllur,rfin

rul::rJ riqrrao.r"Lunr:rtfi a

nrnfi 6 nrncirun6'oroau::nrj616nrl:ourLorrafinuil:;r.Jfirfrlar:an-na4utr,l:zuar:vv'jrt
^ 3u \ v a d d r s

uEnilr4rrravnvLn5 ttavtst:rtuunvu5unoL:n MRSA T1B
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1.2.3,{ato{d1:dfrqGIUulu:ruau:sv'jr.ru3ndfl ruuacalvtnYeioGura*uunfi rBcl

P. oeruginoso DS001

or n nr:finrg1zua11o{a 1:a rioa4utvr: zua:r:uu'i1{vl3 ndrilr ura v mvtrririorJi:rr ru
1u

rrrnfiriu p. aerugino.so DS001 lurafinunJ:;thuorvr:rduqulnfiGu ptR vlu'jrfinl:tai6u1]o{

p. aeruginosaDS00l lurlnnr:vrnaorfi 6 ftrirfrrar:arinarluln:r.rau usirfrrruunfirBuriol:n

p. aeruginoso DS001)"Luiuru:nrolnr:unaoruvirrfu dlfrffielruurunfiuiu P. aerugino-so DS001

rvirriu 2.50 r1..52x102 cFtJ/g"Lutruvfirqonr:ilflaol6u 1n:lotrivltl P. aeruginosa DSo01

6'r usi iu ru: rit o{ n 1 :11 q a o { 6't uta n l"Lu rr r : x fi 4
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t . 2. 4 ila"ao { Gt'r : d fi'fl a u ul il : r,r d sJ i s u'i 1 { }rB n dfl r u a y n yl n 5ri o rJB u r ru

rrunfiGtr E. tardo biogroup 1 DSOo; lurafinuuJ:;rj
U

or n nr:fi nultJnto{fi r:a rinarutn:zu ar:vu'irwBndrilr rra snvtnirio r. tu rda

biogroup 1 DS0O2 lurafinuuJ::r-J *t n'.rr,r3rytor E. tarda biogroup 1 DS002 ravlrvlurn

n'trru,orufiu6r F. torda Ologroup f OSOOZ ivirrju {qrnl:rroolfi B uny g) dw\u'jr
rJBnrru E. tarda biogroup 1 DS002 luiuur:nro.in1:uqao{firjrrvirri'u 1.5310.51x103 fi{

?,
1.87t0.60x10'CFU/g lutonr:uoaolfi g firufrl E. tarda biogroup 1 DS002 uayrmlar:

arioa:rutlnr:uaurrwirorin,fril',uornytni nl'irnr:ro5ruro.t F. tardo biogroup 1 DS002 fi

lturlfitrnna.iflnon:vuvr?a1nl:?rnaos oufiriufi tq "iJO.inl:?rnaor v,rr:ilElrru E. tarda

biogroup 1 DS002 firirrvirrir 1.00t0.00x10' cru/g vdrornr.?ukiurnr:ro3ryro.r E fordo

biogroup 1DS002 dn"Lurlornr:uqaorn-rnrir':oufisiuqnfr'rurornr:uqao{ eirutnnr:ynao.l
i .d u,a u u
fr a fitrmu E. tardo biogroup 1 DS002 ruavtrjr6lar:aripraruln:rua:r luiuqrrfr'ra?0.rfl1:

vnaornrrJSl.Jlru E tarda biogroup 1 DS002 rvirrYr 3.00+1.00x tO2 CrO/g filnr:ro3ryrol
E. torda biogroup 1 DS002 rioudxrxfiaaoo:vuuL?a1n1:flnao{ arnzuanl:ynaornuir
nr:rfrrar:ari'naqutn:zuar:su'irrvlindrilruarsrvtrrir,{rt#riBrrru E tarda biogroup 1.

DS002 aqa.iodr.ifiriurirdryvrrrafrfi (p<o.os) d'rrludral-Jt6irar:arioa:1utvr:zuar:vu'jrr
^3qqv4ic-Yr,'r3nflrflruravmvlnifiqvrB"Lunr:riurir E. torda biogroup 1 DS002lurafinur-J:;r] 6'ruanrzua"Lu

nr:rrfi 5
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a1nn1:finulrfioflo{rLUnrfiriundurayruvrol:Ivr:rJvt'lurLolurafinuurJ:grJ (CFU/g) fltl

urunfiriusiruru 10 tfin lfruuri Bacillus circulons strain L, Bacillus alcatophilus strain 1/

Bacillus lentus strain 1, Bacillus firmus, Bacillus pasteurii, Bocillus pantothenticus,

Bacillus alcotophilus strain 2 / Baciltus lentus strain 2, Bocillus circulans strain 2,

Bacil{us thuringiensis strain 1, Bacillus laterosporus tLau Bacillus thuringiensts strain 2

s 4 3- 4' " 'e^^^ d' 4 d 6r ' I Bacillus pr'lutagxlunr:rtfi o
I o a utu n vt 5 u vt vl u vl c 1,uJ o tU u Ltu Fl vl t: u Lu n a I
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2. n''l:iliu[fiurdosfru6.:Ft?1tJt14]lluautolnr:rfiuar:afi'orar;utvl:firvursautun:su?un1:

rufinorur:uvtattv1luuasurrJ:grJ , u

ornnr:finrgrr-JBlrruuulnfiuiufir-Lurtlou"tuusiavrTumou"uo.iniul':unr:zufrmrafinrurJ:;rJ

v',r,ri lurjurlouy#rdrrlirnlitavornvrr.lrlSlrrurrunfiriun{:rravrlvrol:Iu:rJ#lraleloq'lurirt

1.00t0.00x102 fi{ 2.67x0.57xt02 CFU/g urarifioduqnfl:vLr?un1:urJ:;rJ (u#lnrnuoer

oYrfi z) urilBrrruuuunfirBun{:ruayruvroT:Ivr:rJdrurnoqlurix <102 fit 2.00t0.00x102

cFU/g lprulururiavn:yrruzufrmrafinurJ:;rJv,rrulnfiriun{ltavuvrol:Iv:r.Jvtslv}.rnluvfin6'rfi
i o Y '' 2 )

2 *ay 3 urnfiqoluriu6ouua-lnrnttoprtyirriu 3.33t1..15x10' uav 3.67t0.58x10' CFU/g

nrnrird'r uayvrrfiosfianlurYunouua-rmtnuor^{sfr z "Luvfinfr'lodxfi t rvirriu <1.02

i a , , , 
t 

d u -9- y^.^-^^-i 
v I

CF U/g cJ i;.tFt1urt nrr1{o Ul{}luuAlFr[Uyl1{Ad6 (P<0.05) rilriunou6u 1

riorrlirnr:finrgrfilnr:rtlofl{li::ntiAnriruqirafinrrrJ:grJl{r{Ju:suuLla1 25 iu vw'jr

ruuefiGun{rravrrvrol:Ivr:rlvrvry:infir]iu',*ifiu'f,rrdrtfiriurirdryill{anA rvirrTl 1..67t0.21'x1'03

fir 2.43t0.45x103 CFU/g oruuanr"Lunr:rsfi z rirunr:finrcrr.lSrrruuurrrfiuiun{luavrrvroT:
- .Y o oi I d 'a 

1

Lv:uu{u}lo Lutn:o{ll{:a vw'jrfi rlBlrrulvir ril 1. 33t0'58x 1 0' CFU/m L

n1:1{fi z r15lrruulnfiriun{rrsvrryol:Til:rlfr'lvlofiulluurriavn:s1l?uzuAFlufinuul::tJ
- ols
(48 {rhr)

-f, I or o z' ' 'rlu;irricuvll{4fifi (P<0.05)
1.4u'tUtuqt fr'rOnu:frLtmnnrlnU lUttU?91{ utAfl.iFl']1tJ ttrtflrl'']{0 U'l{}J .- - - ,

n-rrarfiunnrirsriu"Luuu'ru0uuao{rlruumnrixodrlfiriur{rrTruul{aAfr (P<0.05)

a4
fl:vutur.lamyl.lfl

rurJ:;tJ

rJB r r ru irl n fi ri u n { l r a vr rfl ol:Tvr : rJ fr'l r'r1 n r:1;!!Zgl

ufinfi'rodxfi t
dvrd^

il:rflFl?0u'l{?1 z rafinfrrodr.rfi a

uYo
v1a{a1{vl1n?1}.1

av0la

2 bc.l
2.67t0.57x1.0 1.00+0.00x !O' '''

2 d.

1.00+0.00x 10

r,r a'r ruti tni o trJ 1 s : a 1.67t0.00x L0' ''' 1.33t0.58x !O' '''
2 d.1

1.33+0.58x 10

ua{Ft'tflLLf}ft
2 bc.1

2.33t0.58x1.0
2 c.1

3.33tt.t5x1.0 3.67tO.5Bx1O' ''t

ua{u'l{
2 b,I

5.33+1.53x10 1.00+0.00x lO' ''' 1.33t0.58x L0' 
o''

va{!9r 1.00t0.00x L0' ''' 1.00+0.00x102 ''1
2 d,1

1.67t0.58x 10

- &a^
ua{nlnLLoOFlT{11 Z <!o' o''

1.00+0.00x 1.0' ''' 2.00t0.00x 10' 'o''

utJoqru::1tl to iu
a,2

2.27t0.21x1.0 2.73x0.1-5x10' 
u'' 2 b.3

9.67t"\.53x10

utJnqw::qtl zs iu 2.43t0.45x10' 
u''

2.33xO.32xlot 
o'" 3a.

1.67t0.21.x1.0
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0r nn1:6nurrfrn uuofi rBu n{u ravrrvroT:Iu:rl#rralprfilurflou"turrsiavrYurrounr:
d4YY

zufrmfiruvirnfinril:;il 16'urri riril1l:a, y#t#rlufin, ud'trrririrr-J1{:4, ua'nmlfllLfio, ud'ldrq,
!u

ua{!Fr, }1a{nrnruoorrrYrfr z, rtJorql 10 iu, utJnql 25 iu ttauttlaq{ 4s iu vruutr-rnrfirBU

qjruru + xr{ tfrrrri Micrococcaceae (6o Stophylococcus carnosus subsp. utilis, 5.

piscifermentons rrav Micrococus luteus/M. lylae), Bacil[aceae (do Bacittus pasteurii, B.

brevis, B. firmus, B. pantothenticus, B. badius ttau f. insotitus), Pseudomonadaceae

(6o Bordetelta parapertussis CDC-No1) LLau Enterobacteriaceae (do Yersinia

i nte rmedi a /y. frede rksenii) Tn u ururrfi rB ufi ul'jrfi nr:rJuu{ ou4lfi qe6o rulrrfi Gatux d

Bacil.laceae qiruru6tfro :o.ia{il']6otldMicrococcaceae, Pseudomonadaceae,

Enterobacteriaceae rray siruru 3, 1 lLav 1 tfrq murirn-u ruarnu'irrYunoufifinr:rjurfm

6'r u urrnfi Gu:rr nfi qofiorYuoroura#r srrn unooYtfi 1 *nv tilons 25 iu v'lu ttunfi ttu dru?u B

rfro :olarrrfio rYumourad'lfirrvfin, uilnrls 10 iu uasriJa6l{ 45 iu nlrrurrfitiuqiruru 7, 6

rau 5 tupr mlila'rprll oiluaoflumrrl{fi B



3B

er.'l:1{fi a rfrerrurnfiGandlrauryoT:Ivr:rlri'qr,rrrfirJuutlou"LuurriavrYurrounr:zufinflrudrafin

rr"rj::tJ
!

l,1il1u$ln: + n0 v'iut ourtry,
4!r 4a

n0 Llrl"rutljoLA:ry

Famity Micrococcaceae

Micrococcus I

Fami(y Bacittaceae

Famity Pseudomonadaceae

Famity Enterobacteriaceae

Yersinia intermedia/

Yersinio frederksenii
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d:d,{an1:rJ:vufiurdotdufirnrrilruillua}Jtornr:tfiualrdrYqdquh,l:firratrvau'[uic

fl :vu?ufl 'r:ru6 9lorul:vl u [a ufi{ t[au [urj::tJg

ar fl,..Ja n'r:l:v ufru rdosfrufi.rnrrr uulnval.J1ro.i nr:tGlar:a rirrarlulvl:lun:vu?un15

zu6noryr:yvraurJ:;rJ lprunr:yloaolzu6nyfiniuJ:;rJru6'rdrnr:il:vtfruqrurr.lvlvl1{lafirirT ur

lflunr:n:rsy1-Jirrrurur.1nfiGandlrayrvroT:hr:rJvt"lvatoludunourirt 
6'1 lJo{n:uu?unr:2fim

t,

t6'rrri r,1#r#rrdrprruayoro ya'lurirniou-J1t:a u#tmrnuton valdrl u#wor ua-{sl'rfltLoa

nYrfi z uasya-{nr:rilflfl{lr::a?rAmfiruqirafinuu-l:;rlfirildlliu{Ju:vavr'lalulu 10 uav 25 iu
- -i ---i !

jr r.rfi nfi'rodxfi 2 rrav 3 luv1 nn:vurunr:zufi nnr:rl$Irrutuuqfr ri u n a'1
I

.Y o ,a q v4 4 v .,- --.i, - .a 4
ralrruoT:Trrr:r_Jvr-rylor"LulilrruLna'rfiurriu riruuilnmrouxvt 1?\]J?1ua{ta:aaun:v!?un1:

nrnuqgn{{fi z nur.JilrruulnfirBundluayinrol:Iv:rJfr'lratorioufiqn uavtiaalflnl:ttJnn{
d 4 ,i ,d 

-,:t ^^^^,--^",: "' t A o I 6l

! TTn zuAn n-ruciufin $!:;rJfir urJS ul uafi oun r: tiJoqll::n zu fr n druqrrtfro:o n1:d'lvul u Lu

flimrl:vdriurotnr:6rrru vlu'jrnrulu:uuut'la1 25 iu *lnfiuiun{iltautflo1:Tu:l
YqY^-rd,a;{-^^l^^du

r,Tr rrr o[ulri 3 pir o u'x il tJ5l r ru tl^llt tl u 0 u r {:] u u a 1 n ryu 1 { fl a Fl

rJEurruruunfiGuneirrsvrnroT:Tu:rJyrylr.,rroluzufrsrficuvir,rfiniur.J:;tJfinruvri'i6'unFndurol

^ Y 3o ,^ Y A o rd d u d 4 'i " t u

[uo:{u].t!::.t1iluoutJ'tn rfiorirlrurJBur..rrfruln'lzudnnruvtullntt!::t-Jflqruu1um1}Jvlo{Flaro

fiul.jrfirisurrurvirrTl tos Cru/g (zuanr:voao{flo{Tn:{nl:i{'ulutlllrJ:vrrru 2557) ri':riu

aur:na:r]lfr.jrnr:rluuflou"rro{uuafiGun{luaurvroT:Ivr:rifr'lvrolun:vurunl:t'JAnufinrrr.J::r..J

o.,r.,rnrn,nr:rlurf ouorn?rrurnfrol.Jtrluuofl ttauotaavtfinnr:rluuf oualniit'lu"lurjruv
d ! -r--^^6tva -ia ,{-- d4 u. ^nnlruqri:udlnr:rlultloulu

! : : a fr wi o il I o r o q v-Ldil o vl tt n r : I u utJ o u tul n v t: u il 1 a ! n 0'i t'l a
\yv

:yu'ixnr:lfiufnurmr:.1:vuu!?ar?o{nr:fftrxfiudrifio:onr:drvilrufiurol 6'triun:uu?un1:
j c 11 -.4- ^^ Y A ^ .+- -il--^.uyrLlrl.rlvailLunlirmilar:arYoauutvr:d0 nruradsqrnfifinr:mrnttoron:-1fr 2 vSonitqnlrtranou

qvi'flaisdruriruriurol 
I
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3. nr:rJ:yunoilsiaT tafrqfitargutn:"[unisu?un1:ilf;morur:uvtauuv1luavrrd:grJ
qrnnr:finurilSrrruirlrrfi ui ufirLu rttoulu:vv'jrtnr:6'odrvlrjruzufr rrJirueirafin rrl:;tJ

r,rujr luiuLL:nro{flr:qjrao.inr:6'osiruilrufiil3:nruulnfiuBunrirLrauuvtol:Ivr:tlfr'luileroqj
. ? ^ .j A a, ia

"turix 2.78+0.51.x1o'z fi{ 2.B2tO.6Ox10'cFU/g "Lutonr:upraolfr t frlitJurlon'luqrvtnnr:
e Y ,t - r3-ra-.^^.,. dd ' -t-* Y' s i l

frrL:uurflau rrvruffl:ario nujrfilBurilrL!nfrrBunejrrautvtol:tvt:tlvttutt0tLouuaautnllrn

duqrniu[:fl.ilo{fl.r:vroao{aufi{;ufi 2 uotnr:llfla0{ rrasrioual"luiufi + totnr:uoraottisi

- - A -,--a^r1-.^^ dd ' -i ' Y' tr 3 !
ya{elfl.tull 4 ro{fl.1:TtFlao{v,l!'ilfilBrLrrurrunfrrBun4iltavltvlol:tvt:tJvllultotv.{}.Ja{1ut:0u"1

eiruronr:unao.ifi z dlu{Juqonrlq:rfifinr:atrJ:dr"ovru o? 35o/o ttvlual:afio ul'jrluiufi t

1ro{fl1:iloao{fiilBil1rururnfiuiun{rLUvrryoTTTil:rlfr'ruro1nutaeuafla{ rravfirirrfirL4lfluiu

iufi z ro{flr:ilnao{ qqnr:flaao{fi 3 uav 4 filr{Jurlnnr:voaolfifinr:atil:tiar:afinorn
a I YA e Y ' 

q v

1\iflLLaynutn:iln'lrtni:rdu tOO *av 320 frnfrnYunoiladnn: nrlnrou v!u?1 Lu?uu:nto{

,lon1:1roaorfilfrrar:an-ornrrurdldu 320 frafrnYrriofraf;fin: fir]irrrruttlnfirian{uavltvlo-

t:1r:lrfurl,orlouraf;urioun-irn'rrilrd:rdu t60 frafrnYlriofrafrfrn: rHnriououn:vfr't{ufi t+
i , i ^ .e' -i---.ro.in1:yoao{ytl,,l!?rqnyLrt}.Jat:afloyn?rilr{}r{u 320 fra6nY:rriofia6frsr: flrJi!rrurrlnfiGa

- .y, ' .i v ''
nri:rrayrruol:Iu:r]fr'lraunlorura6uqln'jrr1nfrrfrla'r:an'0nx'lltdlrlu 160 ilaan:l'lnoilaaan:

d'u#uo..1r.,rna:r1t6jrr.lBu'.r*ur.fi ui un{r rovruvroT:1lr:rlri'lr,rlofirlulfloulurafin rr!::lTnu

radutorrnn..rrrra.ofifinr:arl:riar:arioqrnv\Snuavnvlnifinlr:rr{l{u 160 fraFnYrLrio
\ u a ao; -i ra + ---.--^^,^^ 

4
dl

xraaarl: ilnrapra{n{$eriurr:nro{n1:yraao{rravfizuafifiqprrfioriliulrfiouriuv1nr1on1:frnu'l

lu.Yufi ttanlo-lnt:tlfi 9 uavnrlnrfi z
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a1nn1:finrerrfrouunfirBun{:ruavrryol:Tvr:rJrftvrerfi,Jurf oulu:rra'irlnr:o-n
o 'l 3 e' q-'3- ' 's d q 

:arina:rutvr:ultulnfitiufiilurfloudlulu4rtdsirvurazuanflruvtvtn u!:ILJLou:Jn''l:Lrtllal q

tfrrrri n4icrococcaceae (6a Stophylococcus fleurettii), Baci|.laceae (6o a. alcalophilus,

B. flrmus, B. insolitus, B. megaterium, B. stearothermophilus, B. pasteurii, B. circulans,

B. lentimorbus LLau B. laterosporus), Pseudomonadaceae (6o Bordetella

paropertus-sis CDC-No1 uay Neisseria weaver) ltav Enterobacteriaceae (6a.Escherichia

coli urav yersinia intermedia/Y. frederksenii)Tnuutunfiriufivlu'jrfinr:rlurflouqlfiqnr6o

rulnfiriu"Luttd Bacillaceae siruru 9tfrn :o{n{ill6ortd Pseudomonadaceae,

Enterobacteriaceae uay Micrococcaceae qiruru 2, 2 *au 1 tfro mr:rrird'u o'l[afl{"[u

nr:xvt 10
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a:d ruasafi rJ trs ru a nr:u o a o{
c

a:tJzuanr:uqaor
I

1. a r : a rYn a l utvl : zu a r : y y'i r l ui n dril'', uu r r rt n i n r r u r{l {u t O0 fi a fr n fir oi o
9-

i^cd4druro96d
fra66m: frudu"Lur,rilnuu!::r.J firil1:6tFtl1lniltL!nvtL5unqilL8?111101:Lvl:Uvl.lvl.lFlLlJL14L?\].ll]u----t- 

d 1- Y '^ ' o'
naoa:yuyt?n1nl:uoaor rrrifrqvrBrllu-luSoaorJS:rrruirlofrriurioT:n MRSA T1B utnv

E. tarda biogroup 1 DS002 tur,rfinrurJ:;rJt6'

2. o r n zu a n r : fi nrgr vr u'i r"Lu n : u 1J ? u n 1 : n r 6 n rafi n ruJ : ;rJ fi n r : rJ u tf o ut o l trl nr fi rB u u r
YY,iYdqiqrnfi'ldrl:{:a IouLet,vtux'1flfl:v1.J?un1:ar{v}lnttavn:u!?uLunr:nrnttorl6tl{v{!n1:

lurf oueiru urnfirBurrnfiqofir:r:rfr'rarrLr:nrfrnnr:r.Jutf ouarna{u1rl6'olnruuonlurLruv
, x - ^y^.^ ^g ^.^.^ .^,^ .--- d , f, o va Ja

qlruunl:r14aru rravolaauLnnnl:lurflouorn(t'tu"Lutiluu::1fiuvio frtoroov"L{frofrilnr:
U9

X. dd v v " 
il & 5l ' d v

rlurilourrlnfrriulro'ugt'o{ruAFn'ilc4 i?ilvr{n1:!uL!0uLu:v14?1{fl'l:Lflu:nu1rl'l}.1:vuvt?a'l
Y^vAor-'<Y4,.4---61-

fl0{nt:n-{?lrfrurirrrlo:onr:qiruil1uf{10{ tinfl{tt}.tov}.Jn1:ilu11j0una0n:YUUL?a1Lun1:tian

r,rfinutj::r]v!u'ir n1:n'rnu0anY{aofr'raarrr:nrir6'rrrtlrrfiriuilurflou6'tnrirrtfrodr'rfi' -' -_ .. - t , 
, y y I ^. ^

rl:yfrvrBnrvruayv!!'jrfinr:rlurflouluriurrourioa1nfi6olTuaou"u0{fl''t:6'odrrarjra6tfi4o
- Y .l 6i e -.--.,y^--.^.t1 ^..-^4^ +4 . ^^^&^A ^a{uun:y!?ufl1:ytr14:.J'tyallunt:rfi}.J41:afiaar-.tutn:60 nluud'{a1nfrfrnr:nrnttfranS{fr 2

v50a:{4fl illunouovaoa{41lnu'luuut0{
1^

3. arnnr:161.rfir:afln0rallrvr,r'iru,,rindrilrrYr.lnvlninrara#lornfifinr:nrnuprnetYl

anri'rulun:u!1un1:r.raprufinru1::rJ zuanr:finutzuato{fir:arinzual:vra'ixvlindflrriumvlni
9!

hnr:nrrqrqfruvridfiurlunr:o'rao.inr:qirvilrurafinurJ:;rJTounr:rtJor.lrnqldlti lounr:
19

alr.J:riar:arinornuinuraumytninxr:ruilriu 160 u3o 320 frafinfirriofia6frn:rtfr'rlirnr:

rl:yrfrurrsun'11^ryrl.iaafiriuurlprun'r:n:?avllilrrurrunfiiBun{utavrrvrol:Iv:rJvilvln\il

:yy'it{n'r:litao{nt:d'aq;ruriru vll-Jileraoa:vuvL?atnr:uoa0{fl!'i141:4flq160 fiafinYlrio

fra6frn: firJ:vfrvr6nrltlunr:nrrlnrLqfiuflid"lurafinrrrJ:ilJtfrdnaon:vuut?41n1:finw12t iu- -- s i !

rfiorl!ur.1rfiuufi! 3 ronr:finur lnuu!nfiGufirl"luzuFnfirucilulTunou4nfr'rurioudrnr:iq qv
ujrao{n1:dryrjruyfinLrl:;r.jToun1:tt]nllnqldltiornvrntonl:?loaol 'Lpirrn

Staphylococcus fleurettii, Bacillus alcalophilus, Bacillus frmus, Bacillus insolitus,

Bociltus megateium, Bctcillus steorothermophilus, Bacillus pasteurii, Bocillus

circuLans, Bocillus lentimorbus, Bacillus loterosporus, Bordetella parapertussts CDC-

No1, tVersserics weaver, Escherichio coli *av Yersinia intermedia/ Yersinia frederksenii
gavluiufi 21 tornr:drao{rr'trdryrjrurafinurJ:;rJTnanr:rtJnrJrnqlfist{vlu'jrrlnrnrrilrtao{

fi rfr :r ar:a rYovli n uavmvtnirrrrtr{ldu 1 60 rn/ra a''r}.J1:fl ao utl ofi tiuor n 7 tfr q a']ni,u

Lr: fl 1 0 { fl ''r : fi n rcr"[#ry 6 o rfi u r s tfr odr u{iu riu rrfi rE u frki ri oT: n Ld*a Staphylococcus

fleurettii, Bacillus olcalophilus, Bacillus firmus, Bacillus stearothermophilus *av

Baciuus pasteurii airu"Luiufi 28 rornr:finurv!!nr:iluufoudrurdo:'runqnnl:flfl40{
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+.6'rrYuarrr:narrltri'irar:aflnzuau:yra'irsv\3ndril',,Yurrtniorrrr{rdu too
ur^aad.o'

3.lan n:ilrtol.Jnnarlr:.1il:uf;vBnrnlunr:n'r!Fr:.i rru nfiriufrrlurfl ouluraflnur]::rJ uavn?:16il9!

,u-or',nrYurouaofirato.rfl:ull'run1:zufigtrafinrnJ::rjnrulu 21 {urolnr:siraornr:qitariru1!

vfr n rnl::rInunl:rilolrnil{naoo 21 iu
!c

0fiil:ruaranliuaao':

flryurvrrraror:ruatr{lur!cyrarfifinrrrlr{rficg0r "Luflonriuvru'jrnrrI15urlrudu
; ^s i d o u o d r s

rflowrora nr:uilnnorur:flrfiar uranva-nrrqrn nr:rJurtlouror u!rrfi tiu rioT:nuravar:frrgfi
dd ^ A'd A &

*unvr15urianrur.Jnx'u.rIuLr:{rfrr}rrnf,u firnr:n?tlqiln'r:tJuttJouto{tt!nfitiutrarirfiu
arll'r:6rri?uanflcyurnr:rfroT:n:vuroqrnnr:!iTnaolur:lfr (Kiran et a[., 2008; Gao et a[.,

2011; Sul.tanbawa, 2011) uriodrrt:firrril rfio{qrnlufloqrlufrrETnnfinrrrn-qrnrio
zua{rrrdurro{nr:l{ar:rnfiLrnval:rJflfiruvlunr:eiurYsnr:raiql?o{uunfirEu"LuzufrnrYru.fl

olltl: (Sultanbaw a, 201.1; Lucera et a[., 2Ot2; Sharma et at., ZOf ZI 60fi^?'tilau1a"[un1:

drar:arYpro r nfir:rrrJ:v u n p{lffLu,..Ja n firuq{oru1: urlua1:rnfiv3oar:rJfrfiruv rfrlrr n
2
fiu (Tyagi and Malik, 2011; Lucera et al., 2Ot2)Q:lat:aflprornfitttava4utvr:vatutlfinfi

I

nrual.rlJ'n^vn,1u'r:'r:.Jvre{rJ-{fifr'nunrnrfiu{v!0fi41}.J'r:nrirtrh]:vunpilrirfluar:rTprurr"[uzufimfiru.?4
91U

orlrr:tJ:vtnvrir{ 116'raaruil:uLnvr (Beuchat, 1,994; Nakatani, 1,994; Cutler,

1995; Cichewicz et al., !996; Nguefack et al., 2009)
di,4uaq-Zddud

a''lnnl:6nul11r.r1ul.nr.r51u{1!nrua}.r!n Luflr:u!u{LLlrFlvrL:u%a.iA1:Anqa1nilt

arlutur:tfrnrirl 1 (Chaisawadi et at., 2005; Gopinth et al., 20L3; Sethi et al., 201.3;

witkowska et al., 2013) :tr#rfi:rurru'jrar:an-nu6urqrnuinuravnvlnrifiqrflunr:rirriq
dd r + .i X, q .

rr!nvt5unoL:nvirJurtJouluorvtr: (Santos et at., 2012; Ewansiha et a[., 2Ot2) nnlil
ar:l:vnorua'rurflofifinatnlunrro0nqvrduernrixnnir:rniuorqovarrr:nlir"Lrinr:tir rir

dd d, a ^ iai s d ' 6ru 4,Y, A ,"l Y d
urlnfrrSufrrJ:vfrudnrvrfi6f,u Tnufinlirru{1u'irnr:"Ldar:oonqvrBfr'rrarofioqjluaqulu:fi

o di , ov,a i ' - Xd a 4 .l q
!:v ail0n 1fl Lunr:o o nqilDvla{ n? 1nr: LlJ!:Ll'tilytLvt1flu'ij0.1a't:0 0 nqil0 Ll''ru{"ijuFrLfiuly0 q Lu

aqutn: (Williamson , 2OO!; Nahrstedt and Butterweck, 2010) urjodrtt:fin1il1fi0{}.i1arn
- A 4 q Y o dc - & aa iq t oqe

ar:anotfiu?0'rfrv\ljatJuLlr:"ijuofn{ 6l uutJqvroLufll:uLju{ttunllt:uvrUra{il1n ulLvn'r:ura1:
-;duariprrdurornfitaqutn::rr"triuyruar:ilfrfiruveirfioqjriourrnluflonriu (Adwan and Mhanna,

.i qv u d r ' ^ do - & dd
2008)firnr:hiar:arinzuarr?o{fitaqutvr:tflnrirr l irlrriurfiorairquBlunl:u-!u-{Lrunfrt5u

6rr{luurrrfionvfirfrolaaval}.r1:nrliill:vf;vrBnruTpru:?}.iro{ar:ario"Lunr:u-!as'l
ruunfifiu Trru"Lu:rarrunr:finur1iruruufirfiuraor"Lllufiufi{nr:raB}lrlyidi':rriu:vu'jrrar:an-n

o Y ^ & r d- Y; t qy
ornfirn-ruri z rfrnflutl lunr:u-ua-r.r1:r05q1ro{Lrunfiriu fisr'qvrBrir#rfi4rn'jrnr:'hiar:

-i4ranotourornvltttrtavtfrn (Al-Bayati, 2OOA; Cutierrez et al.,ZOO9;Karmegam et al., 2008;

Karmegam et at., 2012; Mabrouk, 2012)Ioufi:''rs{lun1:finrcrfitjruilrrrarxl#niufir

d'nunrvrtorfrcn::rnr:ulu frnr: roiruroroauvrEdfififio n::r nr:riu rir rfrlarduornnr:"Ldar:g
, 

o 
'uu4

an"ororrlrrfrnrirr 1 ir:rriuniusi Z ljfr0fiuh] (Wil.[iarson, 2OO1; Al-Bayati, 2OO7;
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Gutrerrez et al., 2OO9; Kamegam et al., 2Ot2) ur"illodrctdunr:finrgrtoq Kamatou

et at. (2006) fiuranl"L#urf;u'jrar:ariorial.rruy'j1{ Salvia chamelaecsgnea L. ttnv

Leonotis leonurus t-."[udn:rrirurirrl uan{nan::}.Jn1:ta3ilqudiuriulunr:tiudt
dd .lcY Y ^ a 4

rulnfitBaun:lluxnflhylqao!?t{ '2.'tJugl aa Bacillus cereus *au Staphyl.ococcus aureus
^ J Y-

ra y n r : fi ngrr o l Al-Bayati (2007) fi lir n r : fi nrcl n't : Laixr qvrBt o trirfuuox.l:Y Lu u a l n
A t qeu 

u Y

Thymus vulgoris *au pimpine(la anisum fituu'jrnr:"[{rjrrTuvox.l:Ytu8fr'{ Z tflerfi

irnriu d.rl.J.r:flLfr3.Jrl:yfryBnrv',r1ro{fran::illun'tirileYlulnfiriu o lJflq lfru.n Proteus

vuLgaris, Proteus mirabilis, Salmone(lo typhi, Solmonello typhimurium, Klebsiella

pneumoniae rLau pseudomonas aerughoso Tnunt:"l{rjrriuuox.l:Yt14u,,16}.1:vra'jrlfitfr's

2 tfia LLA n { ri 1 tvi I C fi rio u n'i r n r :triur riuu o}.i : v 11,1 U Llsi a vtfl n uu n riu

a'rnnr:fiillerio-ufi0.iru].lrluillurl:vll1ru v!.fi. 2557 6d 2 tolnr:i{'u) flu'jrar:arie!

auutil:,ia:rrorv,rBndrillrLayrrytnYfiarier6'rulovrluoa fi:vrilrrrrlr{lriu B0 fraFnY:rrio

frafran: (32 frafrnYl sio#rr,rrin t nYl tolrT':odrt) arrr:nril &t P. aeruginoso DS001

rrav E. tarda biogroup 1 DS002 rrrifi'u.11:an?un}.tn'l;ta3ryto{ttljnfiGan{lravrrvroT:Tvr:rl

,fururuur,,u.fi,iu MRSA T1B firlurtlouoqjluzufrnfirue{vfinrirXlurrl:;r.Jhi"Lrflufilfiumaon-'--{J' u

4 , Y, .i a1r- ..^-^ - - dt dd rt- i" - I q

:uuufl.t:flnulr?rluu firrrlnfiGu MRSA T1B utlutulnfruiunol:nvlrlorur:frdrrr'ry Lnuilo0u
v,^

Fp1il:ULLi{lunr:riOl:ertOlarufi'u t, Staphytococcus aureus tlUunnOrnvAlElil0AU

(Sandel. and McKil.ip, 2OO4; Kuroda et a[., 2007; Normanno et at', 2007) filnr:26m

ar:frrg Enterotoxin fivruerrrlioulJo{u1rnfiriurf,flfir{luflo6'unrr:rquru:qfirpiurYoto{n'l:

r..J:rng6'nruruy01n1:oryr:r{lufrrc vtonr:riol:rlvl'l{0'1141: (Martin "l d[', 2004; Sandel
. d Y - d' oo 'Ji t .---e! d

and McKilip, 2oo4; Kerouanton et a[., 2007) dnvt'l5lt{]uttuetvtt5uvl9l0r]0ff1:rllUla$il

ya'lUtfrfl(Chambers, 1997; Mee-Marquet et a[., 2004; Nejma et al', 2006; Pesavento

et at.., 2007) 6lfiri?'t:.tet:vy1infilr!ryrarvrxfrruaror:ruatalnnl:ilutf outos MRSA T1B lu

zu6 n firuq{orvr:uv ta tu#l ulrJ :;rJ
- Z, q 4 Z Xo e ---*. tr ^ t '-l-'-'^ Y u

o{uuLunlrflnulFl:{ua{11tnliflnururfrlufrtL 1outfrltl5tt1[uFl']'l].lt?tl?ulJ0{a'l:ano

a:jutfl:r.lfflmo{r\Snfilflliravrrvtnifiaflofrrutouruoa lvirril to0 frafinYilriofra669l: (6a

fra6nyr rioriryrln t niu flo{rr-xorjr{) filvll'irnr:rfiuntut{lduar:ariPrila:rtolvlEndflr

uraynvlqialrr:nfludrnr:r036ufl0{ MRSA TtB t6'ornifiufitilarur:ndrleirfiotdnlurdrdu

go frafrni:rriofrafifrn: fi'sfizuanr:fin*',ff1,i'trf;ui1n1:tfil.t:sd'Lln'11ilt{il?iuflo{41:firirlr'laila1n
^ j- q uA u Y - & -t-.^.- "-: & iq

1\:fl1Jv{1[LayF]vLFr:ilanqo?uroylluoaa't].J''r:nffuf,lnr:io5ryto{ MRSA T1B L9ttvutu cJ{lu
u vA u v

nr:frnurror Jafari et a[. Qo12) nu'jrnr:rfr}.lax1].trllr.ituto{A''l:AnOglu LFI:vlanofl'lu
;,dto

r:.l1rruoafi1l.r't:pp\11il:vfryrBnrl,r"tunr:ejlflqnrrta3rylo{ S. aureus, Bacillus cereus *aY

Escherichiacoti :rlrfiqnt:finurro.t Zare et al. QO;]Z)fi:rulruirnrrilr{:rdufirfr:rdutol

al:frfiprudrrnfiprr..]ar (Lippia nodiflora r.) lirlri'fron::lnr:fl,.lu't16uuBrifiil:vfrvrBnrnurir
3 q ,v

x.t r nfl ugt'r:.r LLJ 0t'l u t%unu
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n r : rfr l dur o n n ? r il a 1 il r : nlu n r : rjr #r n r : roS ryt o l uu nr fi ti u tfl o t q r n n r :l{nr r rL

rdrL{urorar:arYnfi:y6'r:nrrrr{rdufi4r'flurfu ilSrrrutolar:Ltrrrvrlotavivl6uqff

(Secondary metabolites) "Luar:arinfirrfirr6'rfi41;f,u QililErr']rulro{41:Lilruvruoladr'1froqE
J^,^ : g,
?r1.r1r:l.r.rrurv!urnruluar:arTnoylir"L#nruaurlnu.oo',r,urrvruotaviuraeirriulunr:tilu'l

A ddda i 3 | tu
aautl:ulflen::rualfiumrltrjdru (Setha et a[., 2014) rufi'jrnr:1{ar:arYonr,lrltdr{ual.:
r.r1fl sl asar:.r.r:flrv\rfrqn::rnr:flirir16uuidldffmr:r nr:lqinrtrtdildutocar:afinqtrfrul"rJ
d oqua q a t1 v t - J

flo1Q?r.r Lurnor.ra rurll{au Lprrtunu Luo{e1no1elr.J:r.lnrunruatLr:nlunr:filr'irur{r(i2r71

rc1ad?olar:mruvruotavir4fru4fi (Pet.czar et at.., 1993) r.]:v3vrBnrutosfron::lnr:#uuYtn'tu

rqiilro{qfiuvrid 6sfr'orrirfirfir:v6'rnrtLudrdurosar:an-prfifin?1iltv}.l1uail Tou"tu

nr:Enrcre,{{dar:rr:ar-irdtd"irfi:ro'rnrruu{:r{u 160 frafrnYlriofrafrfrn: to{a'l:afint{a}'j

ro*^ti ndflr uras nytnsfia riofrr u uovrruoafrnrrrL ufiurro"Lunr: riu rYlnr: uoirgriol uttlnfi ui u

- - i , { q a v 6 4 .v. , '* ^ -jr:flio6uyritirorar:ariozual
MRSA f1B fiilurt1ouluzu6nn'ruqrtuunuuvtlultJ:?UcJ{n0n::llnl:L - .

, ^ 3q q uA v Y 
-Y J ' 

J

iy1/?1{v!in"ill\''lttAUnv LniUannqrUtOvrUoAfiUtfrnOrnnr:OOnqUO:rlnUlj0{41:00nqilD
A,1' d | --Gl-.-^-^Y^fla:^rar{ r lttuuosnr]:vnor.lou"Luar:afloqrnfitfr'l 2 tfro

""d"-''' l --'-- u
d' - I Y ' u-"- '^: u d

nr:oonqvrBirlriu:yy'jrlar:rJ:vnor.lfr'ln{uraa'n uuav nal:osa1na15anrl1l0'lvlt LtnnY

^ Y z, =--.^lJ1.Jouu65afl{na n::}r fl'r: uu rJ{flr: ra:cytLorofruvr6 dfiqt:lnn'jr nr:hiar:rJ:v no.t n{:r1o rfia I

n{rrdurlunr:rjrlrldriurYr (gurt, ,ooo)'u',r.onqrdnqrlui',0 1r',nrfrou3nfiflrura'mvtni

nrirfiar:rl:ynorrurjaynduurmnrixriu Toulunindrtrrfiar:n{ufrllufinu{Juol6rl:vnourafin

(Ysrur Ouvr:rurjn:rf, 255;)16'rtri Flavonoid, Cinnamic acid, m-coumaric acid LLau o-
vv4t

coumaric acid (Dorantes et a[., 2000; Pavlovic et al., 2Ot2) drulunvlgffrolrlr]:vnou

r{Juar:n{u Monoterpene loalal,rrvodrr0l Citral finr.lr{Juolrir.J:vnolva-nltnfianlu

p. ylni (Ganjewa[a et aL., 201.2) nmtfi']{'lu1ro{41:n{lrirl,,ffu,-*= ntf,t't uo"'t^ffi 1

di^
n1:oonqflDyru:rrruuflryx.rruril{ l rornfruvrBtilnuar:n{lfllufrnriuovi'rlfiliurcuzurilrqlad

d4 I a
ro{ulrFryL:u {{uzualir"Lrizurirrqrarirf;uglirrufror;irrLor16or{lrnraci ltavtfinnr:tuv:nfiurLel

vy,v " ,r.- 6r d dd "'*=1a1il:ln,luPl?,ltJtafiu:tolrTu
A 1 : fi fio t i r u r"iirlil dl eir uru u t fr rir n ry n r u Lu uql a a tt! o vl t : u vl'l 114 l'J t

3r fl o { rd o r4 rL rql a ei lir a r u ro ulql ilfi t fi I r n-l n r : a il { il #{ { 1 u ua u n'r :

#rrn:rvr,idrur]:ynolln:taYrlucJad (Kim et al, 1995; Lin et al., 2004; Sikkema et al'',
ia , Zu s

i.995) clmar:il:vnou Citral. ruayor.4rfi'uiitotar:r.J:vnol citral frIzuanovtlLtLn:ua'lal'JntLau
A y eZ d a 4-dg..P^"i "Y,:^^^-,,aoo?, 

- Z

LUOur.rrc1aa11uuonflo{rtaaqdulr:u clrlir"lfi'rfinnr:tuansfron::lnr:eJlttlnr:tt56u1]0{

;;;itir",.no,,no, et at., 2010) nl:ornqrdo.oar:l:vnoutrriavn{,ornfitrfri z 1sfia

" 
' 

u ; 16l d dd

d'l nrjrrrluoro o vlirtruirl riu rua vtrlfizu a riouB ur ru urJrvrilr ufr o q"[u ttaatosnauu:,tl
4 o I s d I --i-.i ' 

q d a o"A

1 nrrtyu.l 14:ovlatup"ttttllu{ Lflunr:}.rtlato{ar:l:vnouvtu5t':rumrl 1 Lut1Jaalauu:uuu

a.r:.r.r:6rufiFxfron::rrjurYrnfruu6rifififr'nanrvlqln'irnr:"[riar:arinornfitrfiul%fiflrdur f,l

rJ:vfru6nrnfi,frrqofirrrnnr:drlruiuLriutolar:arinvYl z tfrorrBun'jr Synergistic effect

(Adwan et al., 2006)
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n1:r.rAFr0'r14r:yrurau#{rBilqrnnr:rniuIr-nq6lflI6oorr.r'l:uutaaq triu nr:frn

rurn nr:frnqiunlv! nr:frrl nr:6'nrrril trttflooroflnr:ltu-ntndo (Satt curing) radrornrYu

6rrjrurr,{ru#l filrrlrirurYnldnr:nrntuon (Sun drying) ufioarrnrrudu ruatrirrornoi-

ruonfrid (water activity) as rufil:voiufirlaonfiurionr:lETnn aoerruufiulrionr:toirgtol

1fruvr!rlriol:n ravqFuvrBtifilirl#rrjrrfiu (Microbial spoilage) t-J:vlnvtolo'ru'r:ilvta
, \v u , d, e v , -..-{ u v 'tUdfffBOtifuoll4l:Fl:U?{A:,

ur#l ldruri ilarurir tJarr6l rilur,N!aruunuuq tLauu0uttv{ (q

2015) nr*rilaonfiutotzufrnfirucil:vllu{luBlfieirdeyo'u6'1fru1 rflolornfinr:u31nnlu

l3rrrurrn r{Juuur.rrirTrl:6u runv'Lflufl5u1r'runr:zu6morvr:raBufifi:rnrrnn dnfr'ttilu{ju

^irrf-Uqnnr:dorruriuurnfiqn"Lu:v6'rururtrfr 
dsfiairu,rvllnr:ilulf ,rorouu.fiuiario

1r.u.nfiu (Surendraraj and Nirmala, 2008) orvr:rillrfiU ,rurfrodn**vnruuontfiuuru

.*a:Jli6r']lur,frrr.16uuutrJal uriu nr:tfrooonfrroriu f; :atrfr ttavnfrutolorvr:tilauutuilal

,{lr^ur.1nn..,:uoSryuavrlvrruo6firLrLorsrnfiGa"[u..1r1r#u1 
(Gram et at., 2oO2)

uiurirlrtfwouriolrdllirnr:finrgr1nulirnr:rJ:vtfrurdol6'ufirnru turrva:t"Lunr:

rfr:rar:ariqarlulvl:"Lun:vurunr:nfinolv1:YULaLur-J:;rJ loalirnr:vPraolzufrnrafinrnJ:;rJru6'r

il:v ifrun run rv!ilr{ q afiriu u r1n a nr:n:r qvril3r r ru ur erfi uB u n {l uavrrvr,oT:Iv:rifr'svxl erlu

Y ' yrrunr:26n lfrirri ra#sfrrwirn?tlauoler raa'lrrdrniolrJql:a vtflimrn
ttUmOUnfS 1 ?0{n: . , 

non l\vl lrl r r+r5ruu rv! vrbr\bblbl 
.; 

"'"":""

rroo ya'rtjx laawo ya'rmrnuqprr.,irfi z uavlla-lnr:utJnqtl::nzu6nfiru'fyfinunJ:;rjfifr'l

frsl{rtlu:yuyrrarutu 10, 25 tuav 45 iu vll'irnru"lu:vuvt']ar 25 iu rrlnrfiuiuncj!

rayrvroT:Iyr:r-lri'rr,runluri'r a sr-rodrrfilBrirruufruduodrlfifisiirdryvrxafr6 rrrio.dxl:finrl
,91

rlBurruurrqfiuiun{luavrrvrol:Ivr:r-Jfr'ry:roluzufinflrulirafinrrrJ:;rJfinruv{i6'uzu6filfiurol1uois

flfitlB:.rurjou!1n ifiorjruruliuuufiurriuzu6nfirucivfinrurl:;rJfiai'rrarirumrilfr'olmarofrltl'jr
. - r^ ^Y " n5 .r, r./^ /pr^n.sen.,^a.1q 

< 6 v Q dr !:uil'lfu 2557) pl'rriuaur:n
].t l.J : 1.1 1 6U tyl,t fl LJ r U C F U/g ( zu a n r : u n a o tt o I Ln : t n r :'l a u Lu!{ l-J

a 1rJt6'.lr nr:rJ u r{lout o q uu erfi ui u n{:r uavrtvrol:Iv:rl rfrlra:r erlu nsvulunr:zufr nrafin

rurJ :;rJ a r:t r : o ufr o n r:rJ u rf ouq'.r n d u ur rdr:l n l uuo n uua v o rq o v lfi n nr:rJu rf ouor n frt r u

"tutruvu::ofiuvio firorqovl{fiofifinr:rlurfourrur,frrBulr6'u6'oIzu6mfirud:rrfr'tnr:
X.o,aluY^w'4

lrLt!OU LUlvyltlnr: tflU:fl191fil11.1:vUU L?A1tO{ nr:m'lrXdUF'I111\0:0 n1:Q'lvu'lu
a u t I io

lufl q.rr. 19BB Kalaimani, Gopakumar, and Nair :rulruirLuzuamflruc41.l:v!{vlu'li'11

r,ir16lrraslirru#lovfluqduyidytvlraun 103 CFU/g truvfi Shakila, Lakshmanan, and

Jeyasekaran lui1 n.o. 2oo2ldsllr,sru'jr"[uzufisrfiruqirJ:vrltfrordru6ruun6uuiti,fro'u'
A- 5

10 nr 10- cFU/g uavtuzufrnfiruqir]:vrrrfloliru#wrr: t0o cru/g qfruvritiaTrr:avlr:tri

fr'rhl Inurlirrrufivrr:r1urfou"tuorulrau].rlnviorioufiuoq]riliBnr:2frn l::1firuci nr:

FrllrFr:.rpriln1v\rLaun.l.rl.JrJaoprn-uroro11r1: anruurnf,ol :rltilfil(u3lnnrol (r{11inraoaqfl
ql

ira y nu tiar :au tu fl e il U l o r a m iua v tlt nlula E n :liu urnra r iuB n'.l, n :vfl :t qifl u r Ora n iua v

,r.IrTa6, 255rTnuo::ilrlrfrd'gri'vrvrafioirrrr{luorvr: rfio{'ut6"Lr.mi1ovfi1Jiurrul6uvridh]

ar:rrnfio.jrfirrrrlravornsionr:rilnnt:^ifidun:ru rfrofilt{:ruvr,rfinlfruvrBdovr"firriSrrru
\j'"-;--&-,,u-,,-..&^^.^^trv--.4ua'v-J^iu'
ilrn"ilu uofle1fluu{16'Ylnr:rlurtlouqrnfrlirroa'olnruuonu5oornn'l:4il,'lan!l\ur'l?1111'l
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ayol0r t"riu nr:ufiuifiur :ru:u n''l:n1flltfio rn6o rjr riolr"fiunrtusu::n nr:l::1nuio
r4rua{!ut:o:reiytnr:lu,frrr.nrrJn:rririrtl nr:aonurJ6on nr:6'prutrilorur:vvua vtto

tfiirnr:r.lu,f ,rr',nn',:ilfr116rrurorvr#nrruvtol:lsruzufrnfihiavornhit6'urm:gruuavlri

Qnqrua-nuru, urnr',ndriulrq,lrutlouirrerfiriu 16'qrn#1uvrafifinr:rJurflourjrrfiufitfioqrn

riruriouuuau111uu fiariruti uoiry6:vn:v aa, 2539; qa6'nri rniilirou, 2552', Saritha et a[',

2ot2).1fruvritiluo1nrfld'1l.t'r:nr.lurf outil"tuorvr:lfr lounr:#urlafliorvr::vu'jrlnr:

^frn 
nr:l::a nri?uq{ yionr:rfilYnryr Gariruei roiryi:vn:una, 253q zufisrfiruq'irl:vrq

rflor,irruinfinsuL.runl:lir1nsnr:drtr.Jnrnttoolnul{:vuvtrarvaruiu rravrflunr:drfi

oruuqfirfior,flruori',lrirfrprnr:rJurf ouulnfitButfrorirllt6'iru (Huang et al.,2010) dnfr'l

r',ufrty#rrorur-4r*du'lfiurlnfirBun{:r Staphyl.ococci fitarrr:ndrl#ifronr:rlurfout6'fii1u
Y,a
cjumounr:tniulurrJ:;rJLLayn:v!?unr:zu6nzu6nfiruvirirs1 (Huang et al',20^10)

d'rrYuffiovr:.u.i.,rTur.ufiunrrya:r1unr:lfrrar:arTerarlutvl: t6'rrri riunouriounr::o

d'oujrr,rrjrEr lunr:finrgrrjurioh.ldwirnr:finr*rfr{,{ato{41:afioornnindlflrr"ra,nslnflunr:

Fr? 1r Frl.re auy: aynu"Lun r::vy'irr nr::o 6'oqiruilr I tfrotqr n t{Juqiun oufr Pr:lir nr: n'lu Fl}'l

rurnfilBun{lrourvrol:Tvr:r.lfrruror lnudrnr:auJ:riar:arYorqrnflBndlilrfinrr:rrriildu 160

via 32ofrafrni1riofrafrfrn: arluufinurl:;rJra#rornraiqdun:r1,':unr:nfinrioufiovrjrhllai
- tA

.,i:en6u%!uorrsoruriruru#ldrnr:n:rqil3:lrruurrfiriun{ltavruuol:Tvr:rJri'lrarpr zuan''l:

;;;;;;;;r.,n n-.,r,auu1:afinr.rdl.r:vv'ixuinfirilrrir nvtn*ntuua-rot nfifinr:u,rn u,rr.{u

aor.firulun:vu.:unr:zufrnufinrrrJ:;tJ zuanr:finrcrtiato{aliarirrzuau:vv'jrlvlindflrrilsrvlni
"[unr:rrrrq:rnFuvridfiurlunr:ul"raornr:qirurjraufinuuil::rJleunr:rt]fllrnqldlt{ lnunr:

a rr] : eiar:a rioor nvlsn ttav srylninrrr tdldu t OO uia gZO fr aF nYu ri ofr afr fr m: rrfrrl4rn r:

!:yrfrunrunrflrrrqafi':ivrarlrrunr:n:rourrJS:rruurr:nfiriun{uravrrvrol:Ivr:ilri':v:ro
:yyirsnr:draotnr:{'prqiryriru vlu'irnaon:uuv[']n'1fll:ilqaolv\!'iral:ari9l t60 fiafrnYurio

fran6u,: fir.l:yfrvrBnrvflunr:nrr:qrlfiuuirilurafinurrJ:;r-J16'6rraoor:vuvurarnr:finrcr 21 iu
-i ,< d v. - *- - -' ^v ",dfirrunfirBur]urflourilulur!

r:roul5uItvtu!nu 3 tonr:finrgr :':Ifr'lvll'irlunr:finrgrrri'

hr.frirrr.lrrfi6uriol:nyrr16uoryr:"Lur,rfinurJ:;rJdtlfrurri Staphytococcus fleurettii, Bacillus

atcalophilus,Bocillus firmus,Bocitl.us insolitus,Bacillus megaterium,Bocillus

stearothermophilus, Bacillus pasteurii, Bacillus circulans, Bctcillus lentimorbus,

Baciilus laterosporus, Bordetellct parapertussrs CDC-NoL, Neisse,ria Weaver'

Escherichia coli, yersinio intermedia/ yersinia frederkseniiuavvll'jrr1ofiifilar:arin too

frafrnylriofiaFfrn: alll1:CInarfintorurnfiriuqrn 7 tfrpraprtufro s tfiofilaotdilrnn'ir1n
o Aqv

rjnnr:frnrgr frrlouuri Staphylococcus fleurettii, Bacillus alcalophilus, Bacillus f,rmus,

SociUus stearothermophilus ttay Bacillus pasteurii rilrluarur:na1rJt6'jral:fifia,ial'J

:ryirlnBnfirilr'irrmrl.inruid:rdu 160 frafrnYrriofia66m:firJ:vBrTBnrvllun'l:n?!qlr

u*., nfi rB ufr!u rflou'Lurafln urJ:;rJt6'6fia0 ua v nr: rfirlutYumouqnfrru riouqvailtildruilr u

n r u"tu z t iun r u"lfr'a n r': v til o q r n a o q : v u u n r : sirvilr u
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6'r #u o r n n r : fi n rr n Yo fi a rrr r : a a : lt 6"j r fl ry ra r fi ri r zu al#o r ra r : vr v r atritriq tu n'l v! ra u
YY^&dv

triteiurn:oru#uorooyfialryatfrqlnuneiunouto{n:uu'run'r:zu6std'lttrinlT{'! nl:tfrrfnur
-- d i 1

01ur:11yral#an nrtuvll::Q n1:rueirtr.JtitT:srruzu6n rrrruavorntoll:wrundm 4tivrar9a

' v-''-oi{lu 
r'iil:vnounr:uiolizufrnovfroll#nrrlr{rdryvlnrTuglou Qlnn'r:a'tu1]nna10{2ufl1j( s u .---. . .-d.i -,- -

fi nrcrlun g{dvru'jr nr: ufr uar:a ri'oauutu :uindfl r ura v n stnin? 1il tdil{u 1 60 fr afi nY:r ri o
q,

frafrdpr: all.r.r:0aanr:rJurf ouurnfirEuraalEl"ufrflutauauT:nlir"Lrfrlfrorvr:ustalvrufifi
\v o& v 4 , & u | ------f & X Y--4^ ^^. o

Ft run lv! LLa u'Lril r rt:oru6f,uririo vfr n r:r.Ju utjoupr'{ n a1x o1n n1:Flnu1Fl:'iu rl{uuFl?:v1n1:
qd

4 q , J 
''4 r I o6lY --t-.-.- 6u I o d

fl f-l1e.t Lu{1u.la u n{fla't? o drlsio rfrol rio'Lrl rfroll'r-Luaur:ou:u qnm LlJA1:anflf i na1? [un1:ua
vvVv

orurafintfrul?u'rulJrnduqx) 21. iuqrnnr:finrcr"Lunilfi:'tilfr'{41}.t'l:nfinrsrfilqrurirtolnr:
^ u i ^ 'a ,oi I V ^ ^ 3d -- ^i' v Y

rfrta:ruln:frufruas'Liluflo{atnaUulv!T14'{ 2 tfrrrilila::unilYl.ivl1{aluu1ttaYfl'lun1:ta:x'l
, ----- - - - -i q

4, - di
n}]ftilnuou 6l
cr q
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vu X, X a d6tl I
fl:yvt:?{A1D'r:tuqt. Attynuay[uxilr{n1:rfil:[Uu1n1:!uLtJouifionfruvr5d"[uI:llruuil:;tJ

ull t\rataofl:ii looutarjl tdrsfil 5 fiurru 25531 rdrfiskiorn

httpc//www.food safetym obi |.e.org/UserFi Ies/Documents/...
.?-"33vdrl{ 0nln. (2550). ntffiuolJo't14?t. n1{Lvl1\: Lo. uoa. v!:Lel{ LE1a.

uu#n*r,i q?:irufrf,a. Qs47). uunfifiafrflatilo$uTsn (frldn:elfi 3). nltvrur: NOBLE

PRINT

l-rlnril1fl quu:rai6Uu u1i. Q544). u1uauriAarituqiqrno::rtrfr (riudnYlfi 3). n1tuuur,

n I ni t'') m d'ti fl q d'u n ruv un fr't rt r a m i :lari vr a r du lfr n a.

fiuyur olruqnd. e531. nttinshuunuunfit?undvuolstJi. fl:{Luv't't:To.roa.uiufrl udrei.
tlv

flqfri riorirG unvoirrYu rTlnavqrJr.i. (2547). atlu"lwilwu niu t. flT{L?lvrl-l: fi raadfi.
A d 6 x - tl:vfirconrtt[au']:'ltll ?:vl{li. Q532)-niln1wf5ur :qautfl:u$, tuoylo{ 'lu'lu1D, aluau-- - --..-d , lJl'l J:Y\\l't'' \23)z)' t

fuurfu. iuurfiuu6liryryrivrarolan:3ly11i6ufrm, artriuaroranittasrvrnTulaEnr:
I

o'tlrr :, Fr cu u q gl a'w1 n i :lt Lfl t9trt :, :ru ri vr u r #u tnrgm : n r a m i.

1,^1uilvli nrn4fr'n uuavarinB rfr'ryrytuora . Q543). n',:tiltilr{orrunfiriuluorur:frruar:aflfl

orn uni or ryr n un yarutu:ty ar xtfi er. ivr a rfr rudiu ur sran irirufr gt, artritr
Adttuiid'4
i vr u r o r a n il : v u n pl, a n r Uu tv n Lu La uvl : v 0 0 lt un a 1 fl : v u Fl : Lvu 0'

fi:r.[qu{ av!T:rurTud. i:ulr{ rpfirnTudrYa ttaualifufrs] fr:rinrj. Q55r. rJ:vfrv6nrvlflo.lal:
-i ---- t I I .

arinra:1utn:fizu6 n r{luni:rir uavar:aqutl rrafl-na0ur{tfrn'Lunr:tir.l u'lnr:tairurlo{

Staphytococcus aureus. 21ldllfruiwtLllntt, 25(1), 15-28.

", A 4 6tY t 3 t A Y ..?-.-^.:' A uv
nao-n6 yilirrrrg. (255D. nr:uf;on"Ldar:sirrfioT:nfinnriolrfroqta'ntsruvfruurrvauttav Ln
u q v *uv

xrFr:g'tu6i.)yir.tonarynr:llo11r1:yrvra. f;lfrurfroiufi' tl llqunlnll zssa. r{rill'Lo

orn http://www'thaimex'net/index'php?lay=show&ac=artic[e&ld=539009530

:-nur 6uu:rr,1ln:ri. Q55O. fl')lni'tatlavn'tffin'nuunatsurhnryonflryulwl (firudnil{i z

arJ-r rJ iu rJ 
1 

I ). n : I lv ll r : r{rrin fr :r r'( rrvi { a wl a { n : fl:lvrivr u r a'a'

ir:yi r61friqnnii1a, vliorim: n:#rd, xriafrnd #rqa, i8n rtJrfra, alltrv! r.J:voruq:rfnd
ilq,

Lrayul ril1 fl quy: rai 6Uu uti. Qsqz). atlulw t : u ilw a fr n e t {. n:{ Lvrv'l -l : o:rBuvri
9v:AdUAA

v!:ua{ uoua vlliatt{.

iufi nqururnTu 6. esqt). nuulwtw{ (rirrdnYrfr 3). n:riulrr; r{rrTnfrldirvitqwraln:al

:tt,nivrur#u.
d a ^ o "! , & o rla o u u

iarfrurj uo5ryi:vn:vqa. urraalnduu5ufrrJuu-lou6o'r141:. ariuvl:uvll.lrl?'rllalacurl'1u01141:.

fl:{Lirv!'t , lo16sluaTn i, 2539, vfrll q-1.
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ifg ovrvfim . (2553). nr:rJYlrJllrioriryunufiarfi'urrn:oruorur:6'runfruvrBddr,{rt# ufro1:n

"Lu!:ynron:yllT?{a''ro1iilqrnl}.rv!:v:mniry{6orur:vlvofr'n i:ni 2522. f;udurfio

iufi f Z flqun'tn].t 2558. r.iirfiltfiqrn http://stang.sc.mahido|..ac.th/newbooks/

?P=6294

CIir::rur fi'vrururuuvi , (2554). nrtrf,vr'rtrJufiurrTul:nfro,druor*',rvrjrl:n : Vibrio

para h aemo1yticus. qutido4afr n,d, uo,*',,vrjrT:n' rrirfi lt6'orn

http://we bd b.d mscmoPh. go.th/

oEal: rxrfi'uti utavlrfl Ar::rur.iol. Q53r. o1ryllqvla. fl5{LYll\'1: ttA{ttfio.

"^,tqr!6uurniot1u011r'rirr:1l?lo:. (2015). o'1141:uulaLrrit. f;l6urfioiufi tz uqr*nrrrl 2558'
w 4\v
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dried-seafood

aunn r1:voruq:rinri ruavvrSorin o:fi:rd. Q552). flryulw : n'nvTwtu'tlfrontfl&JruTaaifr
-a s u

s'vs-u (frlrtrlYlfr a). fll{t14?\-l: alilan'l.

Fuyr,r-u ail!:efiA.i. Q545). nfilhflqqilnlwwrgafr2iutttttowdnflasiilaMfinmtuilVtm

fi,ftuutuTuna.tnwuonlJu ivtinvaq?. flcyrarfrurrr*vrxnafirivrur rJBryryrivrur

fl 1A n ifltufr a, A1t le tln a fi li y u r, n ru vi u u r rt r a m i, lvtriv U 1 a-U U ;vll.
v u d - v 4 /^---\ - AY Y - . '' u a vY

fi%rfyr lruaiad uavq:rYu rrfirqcylSol. (2551). iufr6u"fio4a 6 :turou 2554, t?'lft{Loa']n

http :/ /vrvw.olym pic4. ob.tclhome2. htm I
J d aa a dr ^ u - A v ^u 

d

AfllFp ttuaia6, o'l5'l?::tu ylo.lt.JFl:, ?:ln:il ulorT5uvdal, o5uv Ltufilao, ilgvla fl?lnle
-i - d

x:;nd, nrra orrl:uo{Yofi uavou:fmrj qlrBrifroo::1. (2551). nr:finrsrqvrBfrru
o&v

aa"11y! LU o{rlur 0{a:{ut1\:tun Yrlvr a. lu u3a:r rir uriu, n fi fr n u't qwdw t $t n mt o t

dxlulw (rarir 7). fl:{LYlvrl-l: fiolflrionqi.
I - d ,^a!il?lrl ul.J:m!. (255 1). nnin'huunuunfiGaunrtJaulili'ttviou : tdiu?Toutdd'

'o-odtd

fl 5{ lvlv! r : r{tinfi ldutvilnwraI n:rulvr?vr ara'u.

qrirufin fiuYmrj. e5s2). n'nin,huunuunfiL?tJunfiJau gilviou eqdnumoTtuunfiGrt&d.

n ! { t14 1\ -l : r{r rin ri :ll{ rurri'i a ffi 'l a { n : fli:r u ri u u r d'u .

^ - d -a d 4imld.aefirfi'uiirYu.(2553n).urnfirBunrirvrutfiltuav
qurulam ul5nu, il:urvl: vlo'ituu!] lLav'l:.. ., . i.-.'.-' r

ruunfiGern{uuourvroI:ur.lnfiriufi6 tuzufrmniruqirafinrufiIfidrr,rriru1u6'rvintali

r_i:vruntyu. ?.1iffifintJ1flffini uwfiwatiu?Jollllfilt, 38(4), 509-519.

qrjrufrm frlYnrj, t:r,nrlrl lofrrriurir7u uasrJBurn: uo{tflu}r. (2553"u). nr:rJur{ouflolrtunfiGu

na'1ruilrilol:Til:r.lluzufrmairudoryr:rvtau#sfisirvilrulu6'lraint a\i. ?'tid'tlilturut

fii^ti, 2(t), 70-83.



54

qrirufrn flrYnrj, i:urri 1rfrrfi'urirTu uavarrfrfi B:v1ofr. (2553n). nr:rninrurzufrn#ruq,iorrar:

luvralui'ryiprraqfl#l:rflqrnursjruuas frd'rtFr:rvdutavttunfiuiuriol:n. :'ru{1u

i{'uarirauq:nitlfi t. dtinrrunruuflT:ilflr:i{'uulvi.:trfi r-l:vq;rfllr.lilTvll'l6u v'l.fl.

2553.

'l e' 6 4- " 4 ^ v du '^ 'tv'l: tnoltflsl. Q557). nr:rJurfouto'lttlnfiuSsqrtrurrrn ul5mu, ?:v\{fl ?Flvluollu tLauu:u

ndl rsyr ry ol:Iyr:r]lur.r fi rrfiruq,iorvr:vv ta uurisfi q;ruilr u"Lu6'lvriqt a"4i. n s ats

ilnrnfiiwi. 2(1). 70-84.

a1ruel1 ;*rir,i es4il. saLfiylutytNo'twii.uuvrqi, r{rrlnfiudrvrilrur#uo::unrani

qi:ra fi:fifrqa. (2546). q6uzi;iriunnn?untic{rlflnuuvnnr'tdn"luhwtuqnfllwn|fluJa'tw1l.

rr r{ LVIY'|'l : au r nu ri s taB:r uvr riluTa 6 (lvr a fl r]u).

r{rrinrruflorriuerrlqll:n. (2551). rttLvutilttvitwwautetiwu snt. o ttouuriu. nc\u

: v r r ni u a r c{r rin I r ufl o t riu n I I q r1: n fi o o-l v r-pr t o u * ri u'

dr#nrruurn:gruzu6rrfirueionarun::r. (2556). lrm:gruzufrmfirueirprtu. iufidudoqa ts

:..tfl:1n1.1 2556, rqirfil16'qrn http://www.acfs.go.thlstandard/showSTD.php?

pageid=6&STDname 1=

-' 1 ntlavtltnTuTau^ n:!'JiuuroramilSnr:rirfnuo a:1n tLa v fl uu ar : au tvlFlxu u r fl 1fi rl :
n : vu :xi vt u r o r a m iua v uvr rrTuTa a . Q5 53). tJ s v u n a t s nu m fl w ia u"[?f " uu n fi G rtTu

0.) 14,t 1,, . n :ti u u r rtr a n il5 n r : n : y u :r rilr u r n ra n i rra v uvr nTuTa 6.

(http://siweb. dss. go.th/repack/fu l[text/l R 1 9' pd0

dqa:r rfrn. (2550) . uunfitittuanfrn. n:{Lvlv'l'1: nrvlfr:rd.

6aur d'uvriiyurufrm. e553). uuofiGswttntsuwwi frildn{':fi 2). nlltvrvrr, i{tinfiud rrviq

olsral n:fliuurivr urdu.

Adwan, G. and Mhanna, M. (2008). Synergistic effects of plant extracts and antibiotics

on Staphylococcus aureus strains isolated from clinical specimens. Middle-

East Journal of Scientific Research, 3(3), 1.34-139 '

Adwan, G., B. Abu-Shanab, K. Adwan and F. Abu Shanab,2006. Antibacterial effects of

nutraceutical plants growing in Patestine on Pseudomonas aerugrnoso. Turk.

Journal of BiologY, 30'. 239-242.

Ahmad, l. and Beg, A. Z. (2OOl). Antimicrobial and phytochemica[ studies on 45 lndian

medicinaI plants against multi-drug resistant human pathogens. Journal of

EthnophormacologY, 7 4, 11'3-133.

Al-Bayati, F. A. (2008). Synergistic antibacterial. activity between Thymus vulgoris and

Pimpinelta anisum essentiaI oils and methanol extracts. Journal of

Eth n o ph a rma co lo gy, 1 1 6(3), 403- 40 6.



55

Ayulo, A. M. R., Machado, R. A., and Scusse|., v. M. (1994). Enterotoxigenic

Escherichia co{i and StaphybcoccLts aureus in fish and seafood from the

southern region of Brazil.. lnternational Journal of Food Microbiology,24,

171,-178.

Beuchat L.R., Antimicrobia[ properties of spices and their essentia[ oils' 1994, rn:

Natural Antimicrobia[ Systems and Food Preservation (eds. Y.M. Dillon & R.G.

Board). CAB lnternational, Oxon, pp. t67-1'79'

Braga, L., Shupp, J., CummingS, C., Jett, M., Takahashi, J', Carmo, L', Chartone-Souza'

E., and Nascimento, A. (2005). Pomegranate extract inhibits Staphylococcus

aureus growth and subsequent enterotoxin production. Journal of

Eth no Ph a rmaco logY, 9 6, 335-339 .

Brul, s., and coote, P.og9q. Preservative agents in food: Mode of action and

microbial resistance mechanism s. lnternational Journal of Microbiology,50,

1.-r7.

Burt, S. (2004). Essential oils: their antibacteriaI properties and potential applications

in foods. lnternational Journal of Food Microbiology,94, 223- 253-

chaisawadl, s., Thongbute, D., Methawiriyasilp, w., Pitakworarat, N., Chaisawadi, A',

.Jaturonrasamee, K. and Tanuthumchareon, W. (2003). Preliminary study of

antimicrobiaI activities on medicinal herbs of Thai food ingredients. Acto

Horticulturae, 67 5, 11,t-114.

Chambers, H. F.0997). Methicillin resistance in staphylococci: molecutar and

biochemicaL basis and clinicaI imp[ications. Clinical microbiology reviews,

1.0(4),78r-791.

chotmongco[, K., Vuthiphandchai, V., Theeravut, s. and Nimrat, s. (2010)

Contamination of formalin, salicylic acid and synthetic dyes of foods

distributed in the Eastern Thailand. The 9th National Environmentat

Conference, March 24-27,2010, Sunee Grand Hote[ and Convention Center'

Cichewicz, R. H. and Thorpe, P. A. (1996). The antimicrobial properties of chi[e

peppers (Capsicum species) and their uses in Mayan medicine.Journal of

Ethnopha rmctcologY, 52(2), 61-7 0.

Cowan, M. M. (1999). Plant products as antimicrobial agents, Clinicol Microbiology

Reviews, 12,564-582.

Cutler H.G. (1995) Natural product flavor compounds as potential antimicrobials,

insecticides, and medicinals. Agro FOOD lndustry Hi-Tech, 6, 1,9-23.



55

Dorantes, L., CoImenero, R., Hernandez, H., Mota, L., Jaramill.o, M. E., Fernandez, E.,

and Solano, C. (2000). lnhibition of growth of some foodborne pathogenic

bacteria by Capsicum annum extracts. lnternationol Journal of Food

M i crobi o Logy, 57 (2), 125 - t2B.

Dupont, S., Canffin, N., Bhandari, 8., Dykes, G. A. (2006). ln vitro antibacterial activity of

Austrafian native herb extracts against food-related bacteria. Food Control, t7,

929-932.

Ewansiha, J. U., Garba, S. A., Mawak, J. D. and Oyewote, O. A. (20L2). AntimicrobiaI

Activity of Cymbopogon citratus (Lemon Grass) and lt's Phytochemical

Properties. Frontiers in Science, 216), 21'4-220.

Ganlewala, D., Gupta, A. K. and Muhury, R.(2012). An Update on Bioactive Potential

of a Monoterpene Aldehyde Citra[. .Journal of Biologically Active Products

from Noture, 2(4), tB6-199.

Gao, C., Tian, C., Lu, Y., Xu, J., Luo, J., and Guo, ). (20t1). Essential oil composition

and antimicrobial activity of Sphallerocarpus gracilis seed agalnst se[ected

food-related bacteria. Food Control, 22, 5L7-522.

Gopinath, S. M., Suneetha, T. B. and Singh, S. (2013). Effect of Cymbopogon citrotus

terpenoids against bacteriaI pathogens causing bovine mastitis. lnternationol

Journal of Pharma & Bio Sciences ,4(1),247-253

Gram, L., Ravn, L., Rasch, M., Bruhn, J.8., Christensen, A.8., Michae|., G. (2002). Food

spoilage-interaction between food spoilage bacteria. Food Microbiology. TB,

79-97.

Gutierrez, J., Barry-Ryan, C. and Bourke, P. (2009). Antimicrobial activity of p[ant

essential oils using food model media: efficacy, synergistic potential and

interactions with food com ponen ts. Food microbiology, 26(2), 142-150.

Hosseini, H., Cheragha[i, A.M., Yalfani, R. and Razavilar, V. (2003). lncidence of Vibrio

spp. in shrimp caught off the south coast lran. Food Control, 15, L87-1'90.

Huang, Y. R., Liu, K. J., Hsieh, H. S., Hsieh, C. H., Hwang, D' F., & Tsai, Y. H. (2010).

Histamine level and histamine-forming bacteria in dried fish products sold in

Penghu ls|.and of Taiwan. Food Control,21", t234-1.239.

lmmanue[, G., Raj, P. 1., Raj, P. E., and Patavesam, A. (2006). lntestinaI bacteriaL

diversity in live rock lobster PanuLirus homarus (Linnaeus) (Decapoda,

P[eocyemata, Pa|.inuridae) during transportation process . Pan-American

Journal of Aquotic Sciences, t(2), 69-73.



57

Jafari,8., Ebadi, A., Aghdam, B.M.and Hassanzade,Z.(2012). AntibacteriaI activitiesof

Lemon grass methano[ extract and essence on pathogenic bacteria. American

Eurasion JournaL of Agricultural and Environmental Sciences, 1.2(B),1'042-

1.046.

Jeyasekaran, G., Ganesan, P., ShakiLa, J. R., Maheswari, K., and sukumar, D. (2004).

Dry ice as a novel chiU.ing medium along with water ice for short-term

preservation of flsh emperor breams, lethrinus (Lethrinus miniatus).

lnnovative Food science ond Emerging Technology, 5(4), 485-493.

Ka[aimani, N., Gopakumar, K., & Nair, T. S. U. (1988). Quality characteristics of cured

fish of commerce. Fishery Technology,25, 54-56'

Kamatou, G. P. P., Viljoen, A. M., Van Vuuren, s. F. and Yan Zyl, R. L. (2006)- ln vitro

evidence of antimicrobial synergy between Salvia chamelaeagneo and

Leonotis leonurus. South African Journal of Botony,72(q, $4-636.

Karmegam, N., .Jayakumar, M., and Karuppusamy, s. QolD. Synergistic antibacterial

activity of four medicinaI plants collected from Dharapuram Taluk of Tiruppur

District, South lndia. Journal of Plont Sciences,T(t)' 32-38'

Karmegam, N., Karuppusamy, S., Prakash, M., Jayakumar, M' and Rajasekar' K' (2008)'

AntibacteriaL potency and synergistic effect of certain plant extracts against

food-borne diarrheagenic bacteria. lnternational .)ournal of Biomedical ctnd

Pho rmace uti ca I )ci e nce s, 2, BB-93.

Kerouanton, A., Hennekinne, J. A., Letertre, C., Petit, L., Chesneau, o., Brisabois, A.

and De Buyser, M. L. (2007). Characterization of Staphylococcus aureus

strains associated with food poisoning outbreaks in France. lnternationa[

journal of food microbiology, 1L5(3), 369-37 5'

Keskrn, D., and Ekmekci, S. (2007). lnvestigation of the lncidence of Pseudomonos sp'

in food. Journal of BiologicaL Chemistyr,35(3)' 181-186'

Keskin, D., and Toroglu, S. (2011). Studies on antimicrobia|. activities of solvent

extracts of different spices. Journal of Environmental Biology,32,251.-256.

Klm, J., Marsha[, M. R. and Wei, C. (1995). Antimicrobial. activity of some essential oii.s

components against five foodborne pathogens. Journal of Agricultural

and Food ChemistrY, 43, 2839-2845.

Kiran, S. R., Devi, P. S. and Reddy, K. J. (2008). EvaIuation of in vitro antimicrobiaI

activity of teaf and stem essential oils of Chloroxylon swietenia. DC. Worl'd

Journal of Microbiotogy and Biotechnology, 24(9), 1'909-1"914'



5B

Kuroda, M., Nagasaki, 5., lto, R. and Ohta, T. (2007). Sesquiterpene farnesoL as a

competitive inhlbitor of [ipase activity of Staphytococcus oureus. FEMS

microbiology letters, 27 3(I), 28-34.

Lalitha, K. V. and Surendren, P. K. (2006). Microbiological changes in farm reared

freshwater prawn (Macrobrachium rosenbergii de Man) in ice. Food Control,

17,802-807.

Lin, Y. T., Labbe, R. G., and Shetty, K. (2004). lnhibition of Listerio monocytogenes in

fish and meat systems by use of oregano and cranberry phytochemica[

synergies. Appt ied a nd Envi ron mental Microbiology, 7 0(9), 567 2-567 B.

Lin, y. T., Labbe, R. G. and Shetty, K. (2005). lnhibition of Vibrio parahoemolyticus in

seafood systems using oregano and cranberry phytochemical synergies and

Lactic acid. lnnovative Food Science ond Emerging Technology,6, 453-458'

Lopez, C. M., Nltisinprasert, S., Wanchaitanawong, P. and Poovarodom, N. (2003).

Antimicrobial activity of medicinal plant extracts against foodborne spoilage

and pathogenic microorganisms. Kasetsort Journol: Natural Science, 37,

460 - 467.

Lucera, A., Costa, C., Conte, A. and Del Nobile, M. A. (20t2). Food applications of

naturaL antimicrobiaI compou nds. F rontiers in Microbiology, 3, t-73.

Mabrouk, M.l. Q01.2). Synergistic and Antibacterial Activity of SIX Medicinal Plants

Used ln Folkl.ore Medicine ln Egypt Against E. coLi 0157:1,7. Journal of

Apptied Sciences Research, B(D. 1321-1327.

Machado, T. 8., Pinto, A.V., Pinto, M. C. F. R., Lea[, l. C. R., Silva, M' G', Amaral, A' C'

F., Kuster, R. M. and Netto-dosSantos, K. R. (2003) . ln vitro activity of Brazilian

medicinal plants, natura|.[y occurring naphthoquinones and their analogues,

against methicillin-resistant S. ctureus. lnternotional .Journal of Antimicrobial

Agents,2t, 279-284.

Martrn, M. C., Gonz6lez-Hevia, M. A. and Mendoza, M' C. (2003). Usefulness of a two-

step pCR procedure for detection and identification of enterotoxigenic

staphy[ococci of bacteriaI isolates and food samp[es. Food microbiology,

20$),605-610.

Munn, C. B. (2004). Marine microbioloqy. London: BIOS Scientiflc Publishers.

Nahrstedt, A. and Butterweck, V. (2010). Lessons learned from herbal medicinal

products: the example of St. John's wort. Journal of Natural Products.73,

1015-1.021.



59

Nakatani, N., 1994. Antioxidative and antimicrobia[ constituents of herbs and spices.

ln: Charalambous, G. (Ed.), Spices, Herbs and Edible Fungi. Elsevier Science,

New york, pp. 251*271. (ed. G. Charalambous). Elsevier Science, New York, pp.

251-271.

Naz, S., Siddiqi, R., Ahmad, S., Rasool, S. and Sayeed, S. (2007). AntibacteriaI activity

directed isolation of compounds from Punica granatum. Journal of Food

Sciences,72, 341-345.

Nguefack, J., Dongmo, J. 8., Dakol.e, C. D., Leth, V', Vismer, H' F', Torp, J' and

Nkengfack, A. E. (2009). Food preservative potentlal of essential oils and

fractions from Cymbopogon citratus, ocimum gratissimum andThymus

vulgoris against mycotoxigenic fungi. lnternational iournal of food

m i cro bi o lo gY, 13 1(2), t51 -156.

Normanno, G., Firinu, A., Virgilio, S., Mula, G., Dambrosio, A', Poggiub' A'' Decastellic'

L., Mionid, R., Scuotae, S', Bolzonif, G., Di Giannataleg, E., Sal.inettih, A. P.,

La salandra G., Barto[i, M., Zuccon, F., Pirino, T., sias, s., Parisi, A., Quag[ia, N.C.

and Ce[ano, G.V. (2005)' Coagulase-positive Staphylococci and

Stophylococcus aureus in food products marketed in ltaly. lnternational

Journol of Food Microbiology, 98, 73-79'

Normanno, G., La Salandra, G., Dambrosio, A., Quaglia, N' C', Corrente' M'' Parisi' A'

and Celano, G. V. QOOT). Occurrence, characterization and antimicrobial

resistance of enterotoxigenic Staphylococcus aureus iso[ated from meat and

dairy produ cts. lnternational Journal of Food Microbiology, 115(3),290-296'

Pavfovic, R., Mladenovic, -.1., Radovanovic, 8., Acamovic-Dokovic, G., zdravkovic, J' and

Zdravkovic,M.(2012).Pheno|iccompoundsandbio|ogicalactivityof

Capsicum annuum L. African Journal of Biotechnology,ll(45), 10446-1'0450'

Pelczar, M. J., Chan, E. C. S. and Krieg, N. R. (1993)' Microbiology Concepts and

App[ication. New York. Mc Graw-Hi[[, lnc' New York'

Pesavento, G., Ducci, B., Comodo, N. and Nostro, A. L. (2007). Antimicrobial resistance

profile of Staphytococcus aureus isolated from raw meat: A research for

methicillin resistant Staphylococcus aureus (MRSA). Food Control, tB(3), 196'

200.

Quave, C. L., P[ano, L. R. W., Pantuso, T., and Bennett, B. c. (2008). Effects of extracts

from ltalian medicinal plant on ptanktonic growth, biofilm formation and

adherence of methicil.lin-resistant Staphytococcus aureus. Journal of

Et h no Ph a rmaco lo gY, 1 1'8, 418-428.



60

Reddy, M., Gupta, S., Jacob, M., Khan, S. and Ferreira, D. (2007). Antioxidant,

antimal.ariaI and antimicrobial activities of tannin-rich fractions, eLl.agitannins

and phenolic acids from Punica granatum L. Plonta Medica,73, 461-467 -

Samutsan, S., Vuthiphandchai, V., Theeravut, S. and Nimrat, S. (2010) Distribution of

borax, sodium hydrosulflte and pesticide residues in food product from

Eastern Thai[and. The 9th Nationa[ Environmental Conference, March 24-27,

2010, sunee Grand Hotel and Convention Center. (ln Thai).

Sandel, M. K. and McKil.l.ip, J. L. (2004). Virulence and recovery of Staphylococcus

oureus relevant to the food industry usrng improvements on traditional

approaches . Food Control,l5(1), 5-10.

Santos, M. M. P., Vieira-da-Motta, O., Vieira, l. J. C., Braz-Fl|.ho, R., GonEalves, P' S',

Maria, E. J. and souza, c. L. M. QotA. Antibacterial activity of Capsicum

annuum extract and synthetic capsaicinoid derivatives against Streptococcus

mutans. Journal of natural medicines, 66(2),354-356'

Saritha ,K., lmmaculate, J. K., Velamma|., A., & Jami[a, P' Q0t2)' MicrobiaI and

Biochemical Qualities of Sal.ted and Sun Dried Sea Foods of Cudda[ore,

Southeast Coast of lndia. lnternational Journol of Microbiological Reseorch,

3(2),138-143.

Setha, B., Laga, A. and Mahendradatta, M. QOt4). Antibacterial activity of leaves

extracts of Jatropho CUrCas, Linn againstEnterobacter aerogenes

lnternational )ournal of Scientific & Technology Research,3(t), 1,1,29-1.1'31"

sethi, s., Dutta, A., LaL Gupta, B. and Gupta, s. (2013). Antimicrobial activity of spices

against isolated food borne pathogens. lnternotional Journal of Pharmacy &

Pharmaceutical Sciences, 5(1). 260-262.

Shakifa, R. J., Lakshmanan, R., & Jeyasekaran, G. QOOZ).lncidence of amine forming

bacteria in the commercial fish samples of Turocorin region. tndian Journal

of MicrobiologY, 42, 147 -1'50.

Shan, B., Cai, Y. 2., Brooks, J. and Corke, H. (2007). The in vitro antibacteriaI activity of

dietary species and medicinal herb extracts. lnternationcsl Journal of Food

MicrobiologY, 1'17, !12-1.19.

sharma, A., Gupta, s., sarethy, l. P., Dang, S. and Gabranl, R.Q012). Green tea extract:

possib[e mechanism and antibacteria[ activity on skin pathogens. Food

ChemistrY, 135, 67 2-67 5.

Sikkema, J., Bont, L A. M. D. and Poolman, B. (1995) Mechanisms of membrane

toxicity of hydrocarbons. Microbiologicol Reviews, 59, 201- 222.



6t

Slaven, E. M., Lopez,F. A., Hart, S. M. and Sanders, C. V. (2001). Myonecrosis caused

by Edwardsiello tarda: a case report and case series of extraintestinal E tordo

infections. Clinical lnfectious Diseoses, 32(1.0), 1,430-1433

Sofowora, A.0982). Medicinal plants and traditionct[ medicine in Africa. Chichester:

John Wiley.

Somolinos, M., Garcia, D., Condon, S., Markey, B. and Pagan, R. (2010). lnactivation of

Escherichia coli i'y citral. Journal of Applied Microbiology, 6, 1.928-1939.

Sultanbawa,Y. (2011). Pl.ant antimicrobials in food apptications: Minireview.Science

against microbial pathogens: communicating current reseorch and

technological advonces, A. Mendez Vilcss (Eil, 1'084-1093.

Surendraraj, A., and Nirmala. (2008). lncident of Enteric pathogens and coliforms in

Fish from Domestic market of Cochin. Fishery Technology, 45,79-89.

Tyagi, A. K. and MaUk, A. (2011). Antimicrobial potential and chemical composition of

Eucalyptus globulus oil in l.iquid and vapour phase against food spoilage

microorga nis m s. Food c h e m i st ry, 126(1), 228-235.

Van der Mee-Marquet, N., Blanchard, M., Domelier, A. S. and Quentin, R. (2004).

Virulence and antibiotic susceptibility of Staphylococcus aureus strains

isolated from various origins. Pathologie Biologie, 52(10), 579'583.

Voravuthikunchai, S., Lortheeranuwat, A., Jeeju, W., Sririrak, T., Phongpaichit, S. and

Supawita, T. (2004). Effective medicinal plants against enterohaemorrhagic

Escherichia coli Ot57: lJ. Journal of Ethnopharmacology, 94, 49-54.

Voravuthikunchai, S., Sririrak, T., Limsuwan, S., Supawita, T., lida, T. and Honda, T.

(2005) lnhibitory effects of active compounds from Punica granatum pericarp

on verocytotoxin production by enterohemorrhagic Escherichio coliOt5T: N7-

Journal of HeaLth Sciences, 51, 590-596.

Wang, l. K., Chen, Y. M., Lin, C. 1., Chang, H.Y., Chuang F. R. and Lee, M. H. (2005).

ExtraintestinaI manifestations of Edwardsiella tctrda infection. lnternotionol

Ctinical Psychopharmacology, 59(B), 917 -921'.

Weerakkody, N. 5., Caffin N., Turner, M. S. and Dykes, G. A. (2010). In vitro

antimicrobial activity of less-utilized spice and herb extracts against selected

food-borne bacteria. Food Control, 21-, 1408-t414.

Wei, L. 5., Musa, N., Wendy, W., Musa, N., Seng, C. T., Shazili, N. A. and Shaharom, F.

(2012). Reviews on phenothypes of Edwordsiellatorda in fish.Ministry of

science, Technology and lnnovation, Malaysia and Nationol science

Fellowship.



OZ

williamson, E.M. (2001). synergy and other interactions in phytomedicines'

Phytomedicine, 8, 401-409.

Witkowska, A. M., Hickey, D. K., Alonso-Gomez, M' and Wi[kinson' M' (2013)'

Evaluation of antimicrobiaI activities of commerciaI herb and spice extracts

against seLected food-borne bacteria. Journal of Food Reseorch,2(4)' 37-54'

Wittman, R. J. and F[ick, G. ). (199il' Microbial contamination of shel[fish: prevalence'

risk to human health, and control strategies. Annuol Review of Publ'ic Health'

t6, 123-140.

zate,z.,Majd, A., Sattari, T. N., lranbakhsh, A. and Mehrabian, s.Qo12)' Antimicrobial

activity of [eaf and flower extracts of Lippia nodiflora L. (verbenacea)' Journal

of Ptant Protection Research,52(q, 407-403'

Zhang,H., Kong, B., Xiong, Y. L. and Sun, X' (2009)' Antimicrobial activities of spice

extracts against pathogenic and spoilage bacteria in modified atmosphere

packaged fresh pork and vacuum packaged ham slices stored at 4 "C' Meot

Science, 81, 686-692.



,{ar{erl (Output)

da o ^ Yq u A e t d 4 4
1. ,{a{1ufrfrud"tuar:ar:itrnr:fi't"tu:serutl6uavururtrfi (:vqfia{uril fiorEat da

?1:d1: tl rriu raclfi uavufir)

qrjrufin fi:rYsnj vl:fi:ra qnrLa?{ uarqiur qtrfi'nni uavi:vwri'16fi'uririu (2558) tia?o{

a1:a#ofl3ntfril'.rri, MethiciLlin-resistant Staphylococcus oureus (MRSA) T1B lu
rafinutil::rl. nr:tj:vtuitrnr::s6'ltr6 "ivturmranii{'u" n:tlfi z. lvriuurd'u

vl

ur:fi?: d'rrairrrfrr*ruTan iufi 30-31 fiurrrlr 2558.
I ",

tr - d a d d ^- !-a/- /^-F^\ ^.^^.^^-^--y^^..i^3q
anruqrror uufnu 1\:v\ila 4nra?.i uravi:lrqd'lrifiurirYu Q55B) tJato{41:arYervlSnfirlrrrav
tC I vt 1 d4 

rol:Tvr:lvelralrrlurafinrutj::r]. nr:rj:vtttitrnr:9lu Lfi:F]o!:].J1[uLLiJF]11t:U nq].J tay tyl0 !: L?l:U?1{14}lf,l Luvl}.li u e

"ui:fil:io-U" r,Ylfi 11. uyrivrura-uut:rtt: 6'lrar-rrrir*qTan iufi 22-23 n:nfllnll

1tt.fr.2558.

2. nr:oprf,vrBfin:

3. rualrur8ryrrnirti (finr:rjrrauah]ruf,n/"uruzrio't#rfior:rutd raSofinr:rjrtrJrJ:vqnoit'ff

Tounrnq:fi o rnioqnnarfatul

4. ararrurf{d101r6us (rriurJ:slutrjsia6'rnu q}JtJu frot6u)
aq

zuamUruqrr m Lu:vollrJBryryl ro n a',tritr'rivr urnrasr ifi r nrn 6o urlarrvl:fr tta
.i a, Aqv- s ,a -i.- .jo q+ q q

aq ua?{ qll uiuua mfrkiirr4uro r}n:r nr:rJi ry ru'r to n n l ruaurfr tun fr rird'l6nur o q [uf, onUu



:1t {r1ud$Jn1:liu

rardln:rnr::cuuu3ur:r,rui,i'r, Z5SgAt0B0z2g0 drgqtatd 6s/ }SSB

In:rnr:idsrJ:sunururJ:curilriu:,raldornriuqnrarluigura (surJ:su,lolueiuGu)

rj:sshfl$d:rn1ru tr.fi " 2558
ao

illt1',tuu1auu:fi1
!

da1n:tnr: nr:yrlouurdfnanrvrfirar1uln:lyrurfioun:v6'un6nri'cudorur:uvrauvlr

diltn:oruarna!{
d qr g i tv yo . v o J - rqlCI14?14u1[at{n1:?au4:uqu ro{fi1ant1r1:B n:. qu6u?lel uuinu
:rsrruluriaq#{ueiiud I na1nil fl.fr.2s57 6l{ud 30 niuuruu fl,Fl. 2558

:ugsrtatdrrfiunr: t il - r6ou drusir-ud 1 na1nil t.n. zssl

o q .*gs
a'lu?uutum[n:u

urad r (50%) 400,000 ulyl rdo{ud 27 nqrrinr uu u.fr.2s57
oro,d z (40%) 320,000 ulyr riia{ud 29 flqunlnil fl.fi. 2558

crqfi 3 (10%) 80,000 u'ryr riio{ud...........r60u.......................rr.fi. zssg

:'tu 800,000 uru (urjnuauuryrdru)

:1UA1s

:1U:U

/t./.?tx ) - <-Nli"- fu}-.]""'"'1""""''
(:ornram:roT :ti o:. qu.rufrn fiuYrrrj)

!1 , S qu Yu
14?14U1 [n:{ n 1:? t U r,t:Uylu

:18fl1: turj:gurrudn'{{
(urm)

.rur.hcurordl{oir

(uru)

OAA.
o1u?u[{un{[uaa/

rfiu (uryr)

i. rirmauuyru 165,000 165,000

z. n'ln,l.l

:. rir{aq 315,000 315,000.67 ifiu O.6z
q. rirt{aau 240,000 244,240 rfiu eoo

5, r{uquoauqunl:?au$o{
d,

3t14',]?Yt tJ"la u tuun'l

aror:nnllnn iouav to

80,000 80,000

:?xr 800,000 800,200.67 fiu zoo.sz


	Title
	Acknowledgement
	Abstract
	Content
	Chapter1
	Chapter2
	Chapter2
	Chapter4
	Chapter5
	Reference



