
~ 
1JYIYI 2 

(Food-borne illness : Microorganisms) 

VJ~.,'Pil1n~~1UU'YlULL~1 in~n~1Tl11'Yl11'lJLLfl::L"li'1L~ 1 u~"~ el VJ.tltt 

• ~~'U.'Yl1rJ~djou,L~el hTl~111rl1Jel1VJ11 , 

• ~myru::e:nn11"1JEJ..JhTl 

e LLVJ~" el1VJ11~iJn'V'l'lJ~~WY1'1rJfi el hTl~111rl'UEl1VJ11 , 

0 

2.1 1JYI'UI1 

n111J1Lf1Tl el1VJ11ell~Vh L '!Xt.n~HJ1n11L~1J'U1 EJ~1n~1L \Hl~1.,'1 '] L -rlu n11u'1lnm.nn 
q 

Ln-u. 1tl m1LL~El1VJ11 el1VJ11tluLflau~11LTln~Lilw~~ YlonVJ1mr~f~dju ~~ e:nVJ11tlut.tfau 

~~u'Yl1rf~dJut.~a hTl 113JJ" ~11~~~~~u'Yl~rJ~~~i1-u.1 umVJ11L -u.i1~~11u hTleJ1~11t.ilu , , , 
~~~n~ ~u 'Yl'1rft. ilu~1 L VJ ~iu1w\l::'Yli-4i1u 1U3J1n~u &t1VJ1uth:: L 'Yl~L 'Yl EJL utJ Vi. f!. 2551 

q q 

~1 n11 EJ.,'11 u"IJ a-1 &t1 in1::u1 ~1'Yl EJ1 'V'IU11 ~u1 EJ~1n h,1 eJ1VJ11L ilu ~ ~n Lm 11 'IX!J~ t. ~3J~u 
'II 

1~£Jn~u .. w hTleJ';J';J11d1..JLuEJu'V'l~u 1,256,711 11tJ er~11u1EJ 1,988.03 ~atl1::"Jnn1 
'II q 

1oo.ooo Tlu L~E.J~1~ 49 11tJ (~'YlTI~fl 1ont~"J5it LLfl:: tl1:~unin~ ui11-n, 2552) 
q 

~.,'l,f 'U ~ ~~~ fl1VJ11LLfl:~u11flTlTl113jTl113J~Tl113J L "1!1 h L~ tJ1n'lJ~ ~'U 'Yl1rJ~ ri El'l Vi'L n~ 
'II 'II 'II q 

L1Tl L yj E)~-;J::: l~tl Eh'lrl'U ~1EJ'lJ11L 'Yl1U lli'VJ1L Vi'LU1'1J1.,'1fl._'l ... 
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I I 

2.2 ~113JU<PlnGl1\J~~'Vi11\J Food intoxications ua~ Food infections 

hfl fl1'VI11LDU VhHnlil"il1 n n111'1JlJ'J::'YlTI.Ul1'VITHL~'"Hflliln11L ~1Jth r.J ii 2 "15il.til ~ fl 

1) Food infection Lilu hflm'VI11Lilwvht~Lnlil"il1nn111J11nflm'VIT:i~ii"~u'Y11£f~LijuL :fa 
q 

hm.JuLflau "il~U'Y11£fL"jj1~~~\ln1r.J L"il1ruL~lJLiil L~3J~1U1ULL~::~11Vht1U~1\ln1r.J Y'h1i 
q '\1 ., 

iru11nfiLntilnTH~1J1h£J 2) Food intoxication 'VI~fl Food poisoning Ltluhflfl1'VI11Lilwvh~ 
'\1 

~Lnlil"il1nm1u11nfl fl1'VI11'VI1mt1~tluLti' au~11Lflii~ L ilwvht L "ltu 1 ~'VI::wt!n m'J.i1 LLaJ~\1 
~"15Lb~::~lill~ LDU 'W1Y L "Jtu L iilil tl ~TUnLth VI fl tl~1\l 6) 113-lrY\Iii"il~U 'Yli'rfn fl hfl 1 un1ru"1JEJ\I 

q 

"il ~U 'Y11tJ "il~U 'Yli'tJ"il:: L "il1lli b~1J 1111 L ~ 3J~1U 1U LL~:: ~~til ~11~1Yif'l.l.LL~:::tl ~ fl tJ fl an 3J1 1 UEn'V\11 
q q ... 

n auu11nfl ~u11nml::Lflliln11L~1JD1 r.J"i11n ~11WM~1J1L1lf!L -li1 'tl ,1111 fl1'VI11JU"il::ti\lfl\l ii 
'\1 

"il~u'Y11£f~~~lii~11W1YEJU'VI~a,lln'il13J (<il\11l1Yl 2.1) 
q '\1 

Pc.i.sonom 

24 

Food-born! disuses 

Fois011cms Miero'oial 

Flmt 

Tissues 

Myv;otoo:ins 

2. C lrmrici wnpeyfri.nge1'13 

3. Baci.llw a.re.w 

4. Elt!hllf'icY!.ia coli 

6. Yvrio pruahaemolyticus 

?.Lis-via monoqt:Jgenes 

l.Ziaph)iacacc ur a we. WI 

2. Cla81.l'idi !#'It bol riirllll'l 

..d ..rt .d ... 
111'Wfl 2.1 LL~U1l1YlL"l5fl WI'Y13J1n1J fl1'VI11 

~:JJJ : <il111 LLU~\13J1"il1n Frazier & Westhoff (1988) 
FD323 



2.3 bb1J ~.yj b~ ll~th L ~d)~ L ~~ £l1'YiTHlh~rW~ 
bi.U-Jd}u 2 n~:w ~EJ n~:W~'Yh1'\Kdi<?Je:n'VITHU'UVhr-nil.<?J Food intoxication bb~:::: 

~ q 

Food infection 

2.3.1 bbtl~rlb~~i."Hn~aJ Food intoxication 
~ 

~~u'Yl1u1 un ~:wdri 8 hflL<?ltJ ~~ <?1 ~Tn~~ (toxin) ~u1 'U€l1'VIl1riEJttm1u11nlil L<?JtJ 
9 q 

l:l11Yl'Mfl1~'l'l1G'llm61f~&f"IJEJ\I)l-m1tJLe1~~ 'VI1m11G11 m dm~EJ b 'liu dtm~ m.h::::l:l1'Yl ~u11nfl 
'lJ 

'il::::bll<?ln11b~1J1J1ll'ill!l~T~YlM~1J11nm'1YlLU ~~tt'Yl'1ll1un~:wd~ 2 "15U<?l ~El Clostridium 
~ 9 

botulinum bbG'l:::: Staphylococcus aureus 

Clostridium botulinum 

I.Uttb~ml.uflrh1mbn1:wu1n m~mnJ1 u~u ~htl11-Jttlwrim-l> ~-Jn1-w~ 2.2 1.~'1rw 
'lJ 'lJ -

L<?JL u~n11::::~LdJ ~ e:1 e:Jnsn 1. 'iltt ~f1-J~tl sf~'Yluwn :wfe:Ju 1.1.~:::: ~~<?~ ~11~~~ii 5u<?J11tJfltJI.b 1-0 

~fl L1J'Yl~6ll:w (botulism) -wuflf-Jbb1n1utl1::::b'Yl4'1bllfl1~U ~1nn11futl1::::'YllUL~n1eJn 
'lJ 

(sausage) 1u'l'1~6ll:wm~1n 1'1111 botulus ~-J1ttnl'M1blle:J1~U bbU~d1 L~!l1fln ~\1~\I~El 
'lJ 

A .::::itJ'~.J-'1 
:Vfl'U'Yl1ll"ll'U<?l'U11 Clostridium botulinum 

9 

ll1'Wfi 2.2 ~m~rn::::'l.le:J\Ib~EJ Clostridium botulinum 
d 
'Yl:!Jl : Sakunnee Bovonsombut (2552) 

Clostridium botulinum ~J'-J'VI:W<?l 7 "l1U<?l L~l.brl "Jl'U<?l bfl iJ 6fi ~ 8 bfl~ bb~::::~ 'V1~1ll 
"ll'U<?lbUUb~EJ hflfll'V\11 ~~n'Mrn::::bl.~::::mu~mJ~bi.<?Jmi1-Jnu bLU-JbD'U 2 n~:w ~-Jd 

q • 

n~3Jtf 1 1.uuvnn 1u1~lfll~~n L~bbri "Jl'U<?l bfl bb~::::ul-J~1llttrmf"llfl\IUbb~::::bfl~~bUU 
• 9 

Vfd n hh~1 EJL~~n 1.~ m ~1ru~::::dJ'Ul:ll m'?l1 Vi' m'VI11bn<?Jm·n "tb b'VIriu 
"' ~ 
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mhn~ 2 d'Juvnn~1~1"1lhJ1~LeJL~~n 1<11LLri -nit~~ LL~:1J1"l~1tJ-wui''llEl"llhw::LEJ'V'J~ 
q q 

1~1"ll~1n1u1~1~1~~n 

~~u'Yl'1cl'"l5u~db"il~blJL~1uenVJ11~ii,n1aJLlJun1~-~1"l (pH) ~>1n'J1 4.5 b"llu L-d'EJ~~1 
iJ~1 bb~:~n ~~ ~~11~~,]u 1 u~n11:~L~ii eJElnOUL'OJU L"llu 1umVJ11n1:UeJ"l~~1Uf111aJfem 
1um1'JJ1b~EJL~L~tJ"l~El ~1Vi~1JEl1Vi11~LlJUn1~ (pH ~1n11 4.5) 'OJ::fleJU-li1"liJ~eJ~JltJ'OJ1n 

m1u'1Lnf1 EJ1VJ11~ii~11~~~L :BEJ'OJ~u 'Yl1rhit~d~~~,]u bbdJb .W tJ~,j1u 1'1-tb~mtEJ mi"il:: 
q 

·yh 1 V:d1~ mn11~~un ~ 'Yl1~ ~aJ B~ ~1'v'd1 ~1 d'Ju5aJ~1 ~ 'j.r"J h~m Vi w.J bb~~ EJ1'0J ~1 tJLC11 

1l1tJ1u 3 - 6 l'u VJ~~"il1n1<1li'u~11~~"15u~dL-li1hl a~11m1~1tJ~"ln11 70 % bb~u~uu11 
'IJ 

b uu 1 "15f1 ~~ ~11~ ~"15it~ d1~'Yl'Uf111aJfEJu r1 nr'l1 ~1 tJ 1~1~ tJn11rllaJ1 u J1 b~ El ~ L lJ UL 1 ~1 
'IJ 

Staphylococcus aureus 

bUUbb1JflfiL1mm1aJU1n 1~~f1~~uerf ii~n~ru.:n~aJ 'lJU1~ o.s- 1.0 LaJfi1ElU '<ilu 

rl'UblJ'Un~6Jfl~1tJ~1~El~'U ~m!l-rndf!L~Un~JJ 'lJEllJL1tJ1J 'U'U ii~f116J LVi~El~ ~6-l 
I q 'IJ 

Staphylococcus aureus ~16J11m'il1ru1<1l~ml.mnij 6 - 46 El~f'llLSJfmsnr.J~ Lb~ 
"' q 'IJ 

EJrnVinij~mm:;;~aJ ~El 30- 37 a~f'!lb6Jfm'iir.J~ pH ~~1m1m'OJ1ru1<1la~1wrl1~ 4.0- 10.0 
q cu QJ '\1 

bb~ pH ~LVJm~~aJ ~El 7.0- 7.5 ~1m1m'OJ1qJL~UEllVil1~ii Aw a~1u"ll1~ 0.85- 0.99 Lb~ 
~1 Aw uatJn11 0.94 'OJ:b"il'1qJL<11El~1~il6) 'UEln'OJlnUrT~'Yl'U~El~1l11~~nLn~eJ~fl116Jb"Ji'aJ"Ji'u 
~~tl\l 18- 20% 
'IJ 

.,1 .... .A' 
n1'rn1 2.3 ~n'Mrn:;;'ll€l~b·1Hl Staphylococcus aureus 

fim : Sakunnee Bovonsombut (2552) 
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S. aureus -:il'~ El ~1 umh.J Facultative anaerobe L~~rui.~J-_,1 U~1111::~ii m~::'t~ii 
~ q ~ 

eJEJn&ftL~u LL~1u~n1~~iimm6ftL";JUL";J~nJL~~n11 LllWv'nnl.~~f1\l~UEJf LL~~f1\l~Trvht't~~ 
~ 

mu;~·mil~\ln11 10 EJ\l~1L6!l"GlL6flrJ~ ~.,.~~~~11\lifuii~\l'V13J~ 8 "lfit~ L~LLri A, B, C1, C2, 
q ~ ~ 

C3, D, E LLGl:: H "Jl"it~~~1JUEJmLGl::LiJU~1L'VI~"lJEJ\lnT:!Ln~ hf1t.n'V111LUU~~ ~EJ"llit~ A LLGl:: 
q 

D (~\UJ"JJ El3JGl hfl~~l L .:fmLGl::~1'VI::l.b hfl, 2553) L6!!~armYi1~1tiL~~1 tlf1113JfEJu ~ mu,'VIniJ 
~ ~ ~ q ~ 

60 EJ\l~1L6!!m6flEJ~ u1u 30 u1YI LL~~11~~'YlUf1113JfeJumn LL3J";J::1~f1113JfEJulm.rm1~3J 

L~ EJ~u 1un11 f1'4\l,Y1 l3J\ln ~\l L~~3J11t1YJ1Gl1 EJL~ m1";J::Yi1~1 rJ ~11'W~~ EJ\l1 imu, 'VIll iJ~ ~_, . ~ ~ 

I d -=tQ..I:::. .... .::fA AlttA-t'A A ..::\ 

n11 121 EJ\l~1L6!l"GlL6!l"tl~ U1U 90 U1'Yl ~\l'U,Ut11t.n'VI113J";JGl'\.l,'Yl1ti"15U~UL";J1t1JLbGl::~Gl~~11~~ . ~ 

:ffu 1 um'V\11 c.Ju~1nf1n~::Ln~ enm1L ~uth t1 EJ ~1\l'VI ~n L~ t.J\l 't~L~ 
~ 

~~u'Yl16"15it~d~uvt1i.u1umm~ ~u ~uGl::EJEJ\l i1\lmmr~-n~mu~1::~··mu-.,1~1\l 
q q 

~3Jn Jj EJ 1J'Yl1\l L ~\I, 'V\1 tJ h 'Yl1\l L~UEJ1'VI11 ii EJ 1J1~ LL~ ~ LUULL1Jf1Yl L1t1 ~1 L~ mnunu~Yi11 ~ 
~ q 

b n~~'VI '\.l,El\l'J13Jrl\l ~1 ~\l~ UEJ1'VI11~1'U, 1 'VI nlii1 Elm ~UULTI EJ'U,~l t.J"'i]~'\.1, 'Yl1rJ"lfit~ U"'i11nU 1 ii EJ~ 
~ q 

LlJULL~~'VI1EJii EJ~~nU1n"'il1nn11~3Jc.J~n1J1J~L 1ru~iiL .:feJ L -riu ~1 elnL~1J ~~UEJ\l 'V11El~1 
5m~u ~_,~~'VI&\l~1n"'il3Jn LL~::~l'VIU-\1 Ltlu~u ~\l~u~\lLUU";J~u'Yl16~Yi11 rtLn~ hf1 EJ1'V111 

~ q 

dju ~~ (Food Poisoning) ~~'JJUEJEJ~~~ 1~ mu ~1:: 1 uq~fe:m 
q ~ 

m 'V\1 1~:!Tn~ u"'il ~u 'Yl1£1"llit~ d"u udi EJ ULLGl:: ~~ ~ ~1~ ~ 't~~~:: L i'J UEJ1'V111U 1:: Lll 'Yl LLll _, 
q 

LL~du1~u l.~mi LttmL~::~~~.nru'Yi'Lii'm~·~-r ~~-fun 1l~1 L"li LL~::~~~.nrn'Yi'u3J ~~~.nrn'Yi' 
L1JLnEJ1 L-riu ~l~~f tmLHf L~n ~~~1f~ LLGl::LL6!l"U~1"1f Lilu~u ~lu1'VInlLlJUEJ1'VI11~U1\l 

v • 

LL~::~3J ~ ~nuii EJ"IJ EJ\l cru.,._, m'V\11 Lt~::~ _,I. 1~ EJru 'VI nil~ eJ\l'VI ~1 r1-E'113J\l ri EJwt.b l.u u~1nf1 hm 
~ • q ~ 

L~L~LL-riLflu L-riu "1JU3J~U "1JU3JLEJLLf1f ~~~ LttEJ LLGl::6!!1.l Yi111XL:ffm'oil~ruLLGl::~11~~~'YlUf1113J 
• v 

c.Ju11nf1 ~fuu1::'Yl1UEJ1'V111~ ii ~11~~~1n";J~u 'Yl1£1"llu~ii'L "JJ1 Ll.l'oil::Ln ~ 1 1f1~ L1rm11 
~ q 

staphyloenterotoxicosis, staphyloenterotoxemia EJ1n11~::Ln~ifun1 t~1 u 2 - 6 i'1 l3J\l 

Vi ~\l"'il1 nu'1lllf1 EJTV\11~ ii~11~~UuLrf El U~\l Ln~ifuL 11n11 El1'VI11LUU ~ ~'VI1EJ l 1f1 &i~L ~tl"ll"U~ 
~u "J ~1V~fu e:nm1i u;ffuEJ ~nuni1~1u 'Yl1U"IJ EJ\li1\ln1 t1 LL~::u1m ru~11~~~'t~fu .ffu~1 

~ 'II 

1.0 L3J Lf11ni'3J n"'il::Yi11~Ln~EJ1n11L~ t~tJiienm1f1~'U,L~ El1L~EJ'U, Ul~rlEJ-\1 LU'\.1, 
... 

L'YW\l 

~::f1~1 rlEJ\li1\lmh\l1Um\l ~EJUL~~ti3J1n fhumnl.~iJI."JJ tl1Li'Jumn'oil::Ul~~"l'l!f:: U1~m3J • 
n ~13J L tteJ LLGl::f1113J~'U, 1~~ ~ Lb~::el~11n11L~'U,"1J EJ\l.:n~~'jb u~ £1'\.tbbU~\l..a-lf1111 EJ ~1\l L 1rl~13J 
Ltlu hmnV!1"d~'M"llit~rr113J~1~ ~~ 1~E.Jtl1n11"11 EJ\l hf1L~1ULL 1\l mm1'oil::Vi1 £JL~ll1 £J 1 u 2 - 3 

q q 

1u n1 £IV! ~-1m1-irur11 m ~EJ~~u 'Yl1rJLL~::~11~'MEJ EJn l.u • 
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bLaY--.h eJ1V\1'j~::i'Hem1 b1'thu tf eJttcii'-1 tJ L ;ffel~ ~u 'Yl16'15itCll'Ub1'~ ii ~1 ~ LL~ b1'1 m1t1 rJ'lJ tY~m1 
q '\1 

t-J~~b1'1Y0h/l~ 1~tJm11m~1b1'"JJim~rn:: 1 um11h::nmJ eJ1VI11 l3Jf111 1 ~~~~LLt-J~~~L~El 
q '\1 

'lJ~nrnJl€1 Vl~mL"JJtt ;ij'U ~ €1~ ~~~ b1'El1VI11 hw~1~ tteJn~1ndeJ1VI11~t-J~~ Lff1~ LL~1~ EJ~tl~ 
Eltl,l,VIJliJ~,j eH.h,j11~ b 11 bb~::Lfl'Ull~ el tl,l,V\JliJ~1n'll 5 eJ,j~lbSJrtlb~tlff ~~blJttffll11::~ 
q 'U q '\1 

b ~€1~ ~tt 'Yl~ m3J b1'1 ~Tm t-J~ ~ b1'11lN 1!t 
q 

~~tt'Yl16n~~Urh 1 ~di~ 1 1f1rl'lJ~,j~:fii~ 1~m~ EJ Lilltl ~11-Jm tJ"JJEJ.J~~~:ni~(Lflff~) 
q q 'U 

\l::~n ~ l,m Ell'15tt::1::'U'Ull iifi' ~rltt"JJ EJ~ 1 flff~ Lb~rl1l flff~~f111 ~ ~1tt'Yllttff~n11 \l~b1'1 m1t1 
'\1 q 'U 

'1'11~1 tJ\l~u 'Yl16L V\~1-rtl~LL~::I,aJ Ln~ hf1:D'u i:f91;ij u~r111 ~\l~u 'Yl~~ff1m1t1n El hfll,~ :D'ue1 cin'U 
q q 'U 

~ . d 9-- J' 
b1'11'\All!l- (toxm) 'Ylb1'11~"1Jtt 

"1i1 Gi Tm 'UGi i.'n (Salmonella) 

dJttll'lJf1fiL1u1tlLL'ri.J Lbn1~t;:l1J l~fffl~b1'tlerf (111'\Al~ 2.4) ;ij~e:Jci1u Family 
'U 'U 

Enterobacteriaceae ~EJcil3Jumm11 1,300 '15U~ (Catsberg & Kempen-Van Dommelen, 
'U 

1990) 'IAlU1 tt~1l~"JJ EJ.Jf1ttLLt;:l ~i~{ L "il~'lJl~yt.J~~ LLt;:l::laJ ~ eHm~L"iltt L ~~~1wm I,~ a ci1.J 

11~L111ttb1'll11~bb1~~€1~~~tt") ~~rnVI1Jii 37 €1.JmL6JJtiL'iltJff LL~L~tJ-k1ltlL"il'1'1)l~'-'lwll'1.J 5 
' ' ' 

- 47 EJ\ImL6JJt;:lb~tJb1' m:t::VItJ~n11b"il~rufivrnVI.niiClhn11 4 e:J.Jf'l1b6JJt;:lL~tJff LL~::e:JrnVIniJfib1'.J 
q IV q 1U q q1 1\J 

n'J1 47 rN f'!1 Lsn~ L~tJ b1' L ~e:J"1l1 t1Lm ttt;:l G11 ~1u 1 VI nll3J'Ylttf111 ~~Eltt "il::tl n'Yl1 til m~ tJl~f'lJ 
~ 'U 

f111~fem~e:JrnVIll~ 55 EJ~~1b6JJt;:lb'iltJff ttltt 1 tt1Yl L\1'1rul~tte:J1V\l'j~~ aw b1'.J LLG1:: aw 
q \1 QJ qJ 

~1b1'~~rJ.Jb1'1m1m\11rul~e:Jci1u"Ji1.J 0.93-0.95 L\l~rul,~~ pH 4.1-9.0 Lb~ pH ~LVIm:b1'~ 
q Q.l cu Q.l 

1ttnl'jb\J~qj ~e:J 6.5- 7.5 

d .... ..r 
111'W't1 2.4 ~nl!l-rn::".lJEl\IL'15EJ Salmonella 
d 
'Ylm : Sakunnee Bovonsombut (2552) 
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Litvsn1~ 13Jm~~1i'ln"1YU~LUUL itt~ h~Hl1VI11Luuvh~ (Food Infection) L~ m "1Y1 tt , ~ 

11\lnl f.J'lJ tl\l3JUMrJLLb'l:;ilfll ~13J11tl L1l1fJJ L ~3J~1U 1'\.l. LLb'l:;t-J~ lfl ~11~ MLfh/1.1111 r.JL UL6!5b'l ~ , ~ 

ri t1 1 idi~ hf1 hwiif111aJ1ULL1\lLLiflmh-:Jnu LLU\l Luu 3 n~aJ ~e.J , , 
1. L""a"fl1'7!tr:JULflr:J~n ~~1~fJJ L~LLri hf1L"ll1i'lvJew'ii'VI1e/l"lY-:i1n~11flUtlr.J LLb'ld-:if1L"lY 

~ 

W1111i'lvJe.JtJ~VI'ivL"lY11n~1~Lfir.JaJ Ln~~1n S. typhi m~:; S. paratyphi A, B LL~:: C r.J1htJ1l:: 
~ 

iiv1n11Lan~\lEJciV1~1tllU thlflfi1M:: lhlflL~Eltllfl13J~1 Lrlam'V\11 rlEl\lEllfl aJ13J 11fl ~El3J11l::ii 
~ ~ 

Elln11El1J1l11d1-:J , 
r t ... ~iJ ... J' "" .f'] 1 .. ".'1 \1 '"" d ... 2. "if! ~'VI(JH 'U'tUt ';]:;WlJL"lrfl"lYU~ULUn':i::LL~ ~VIIfl t-Ju1f.J~:: L3J3JEllnl1Lnr.J1nlJ 

~ 

1!:1J1Ji'l1-:J L~UEl1V111 LL~1J!:'Yll 1 ~L n~1JVI Ufl\l~ Ell f.J1!:~1-:J s:J bLb'I::'Yll 1 iL~ viaJ ~3J fl-:1 LL~::~1 11J 
~ 

.... 
ElnL~lJ 

3. L"ifl~vv1"i:d'l\l VI1El 3Tm7r.Jnhf1m'VI11LUU~M (Salmonellosis) 

d ""1 d"" .f 1 .r ... VJ "" 6 6' L:JJfllJ1 1lf1El1VI11i'l3JL"lrasn1~ 3JLU~b'I1UULUElUL'lJ1 LU mnm 1x10 Lsnb'l~ 1J::u11n!J 

e.J1n111l1tJ1u 12 - 36 i'11aJ-:~ 11fl£Jr-7thtJ1l::iie:nm1 LitJu~hM:: f1~u1i mL~tJu u1~'Yla\l 
~ 

eiauLw~r.J ii1"1Ythumn-:~ ~1-:1 f111:JJ1ULL1-:J"llEl-:J hf1~umlnu 
~ ~ 

u b'I1LL~!:El1VI11i'l::Lb'l L"ll U:IJ LLb'l::t-J~IflrlnbsnUaJ 1~ f.Jff1U 1 muii ~1 L Vllfl3J11l1nn11Lifl'1r.JaJ El1VI11 
~ ~ 

~L6Jtln~tnMrn::rh1iiiuuLrlau111lmuvn:;m1'6.h m1i1LLV1~::~n1i'1 LU!fl LL~::Lri Luu~u 
~ , ~ 

'j..j,flmnndif-:~ tJ1';JtlULTI El '\.l,';J1nm11 i~ El~lJ ~a-:~ Lb~::U1-:J U1::n tllJ e:Jl'V\11111 n cru1:: n EllJ Ell'V\11~ , ~ 

thm~'imtlwvn'VIu::"lle.J-:1 hf1 11aJrf-:~mnuLLaJ~\I VIU Vl'it~ 1u1::w:i1\ln11"1Jut'f,m~::n11Lnu 
~ 

~nM1111l £J Lu w1:: EJ ci1-:~~-:~i11 Lnu1 1~mu.VIniji EJ\1 LUUL 1~1u1u11::r'h 1 iL :!e:1sn1~ 1aJ L u~~1 L1l1w 
~ ~ ~ 

111i~ ~-:~,XuL yjEJiJ EJ-:~num1LLW11::1J11fl"lle:J\l hf111i v\l1 if111aJ~u hnu ~"lltnMrn::"ll EJ-:J1 1-:J-:J1'1.1.LL~:: 
q 

f1U ~U1::nv1Jt11VI11 
s. enteritidis LUU~1L VI lfl~ih 1~r.Ju11nf1Ln!fle:nm1th £JaJ1n~~lfl ';J1nm1u11nf1 

, ~ q 

,f1U3J~1J L"llf1U (Scrambled eggs) L"ll~~ Vl1a1-ll~u1\lhl~n 
q q 

Clostridium perfringens 

LUULLuf1fiL'1mLn"j3JlJ1n ii1u11-:JLuwrlvu ~1'1-:~~ur:rf (111w~ 2.5 ) LL~::i'1Uf111:u1vu 
~ 

~" L';J'ifJJL~1u~!l11::~16JiivvntfrL';)U L';J1fJJLifl1u"li1\ltlrn'VInij 15 - 50 a\lrnLsnm~r.J~ LL~ 
flJ Q.l Ill q cu 
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eJrnVInii~~.~1ru1~~ ~eJ 43 - 47 EJ\ll'!166llmtfitJ~ 1~~.~1ru~ pH ~1n11 5.0 Vlie:J~\ln--.11 9.0 
'I cu QJ Ql cu 

661.'1:nn uu ~\lnTn~1ru 1 \1>~Jl11:~in6ll6~ m.Jf11.'1 eJ l'j~L-li6Joli\1> ~eJ tJ1.'1: 5 
~ ~ 

~~'U, Ylitf-nu~d'~ul~tY1 11 J1 u~\1> ~'U, ,-:uu'Yl1\l6~m:nVI1,-"JJ EJ\lf1U66!.'l::: i~1 :u!.'l i~1 
~ , ~ 

661.'1:tltuTieJ\1>1ub'ilEJi~1 1~mi diEJ1f1 ~n':i 1.m:m~:::Lri ~\l1udle:J~~6L!.'l:r:-J~~ilrn6J'l~1ni~1 
~ 

t-11 ~~~'U, Y1'1 tf-nu~d'tJ \1,1, fl em 1 'U,fJ1V11'J ~.d e:1 'U1 eJ1V11'JLtl VI \l ~:u f111:1J~eJ 'U, ~:::ih 1.'11 tJ 1,6}11,'1 ~ 
~ ~ 

"JJ rn: b ~ tJ 1 n \1>fl11 :uf tJ 'U, ~: 1 ~ eJ e:J n6ftL -;u'U, 1 \1>e:J1VI1.Hl tJ n b61.'1 :"Ih tJ n,-: ~U 1 'IX ~tJ El f~1 El ~ :ni ~ 
~ 

~1 m':in ~, ~'1t1J 1~'J:VI11\l ~\lvi\l 1 n '!Xb ~'U,El ci1.Ji1 "} ~ ~'U, Y1"1u-nu~d'~1 m':in ~, ~'1t1J 1~ El tl1\l 

11~b~1Jl1tJ1\1>b11.'11i\1> "} b~tJ\l 12 \1>1-Yi (Eiey, 1996) n1~tl'1mrnmnn--J1 100 1f11flU"J.Je:J\l 

b6llfl~tln~~ EJn-T:un~:::rh 1 'IX~u11nf1b~u1h tJL~ 
~ 

111~rf 2.5 Glnl-Jnt:"JJEJ\lb~e:J Clostridium perfringens 
d 
Yl:IJ1 : Sakunnee Bovonsombut (2552) 

El1VI1':itld"::: I.JlYl b ita i~1L6!.'l::: r:-J~ ~ilrn~~1n i~1~ih 1 'IX ~mL~1tJ~ EJ tJ 1 1XL~\1>!.'l\l EJ ci1\li1 "} 
~ 

~m1-l.VInii1XEJ.J ilnl"lu Clostridium perfringens 6deJu11nf1tl1VI1':i~~~~uY1'1tf-nil~d'boli1Ltl ~::: 
~ 'll 9 

69l'1t1)6bfl:::r:-J~~~11~M1\1>~1Li ~\l~ 2 -nil~ ~El"lfil~LflL6!.'l:bbEJ!.'lYh ~:'t1111Xdlt;JEJ1m,-tl1t;Ji'lEJ\l 

bbuutll~m1.J i'l£1\JL~u f1~\1>1~ 6b~L~~mrn':imb%tJ'I-tLL1.'1:::dJ'!-tL-lin1EJL\1> 611.'11 8- 22 i1l:u..1 

(Catsberg & Kempen-Van Dommelen, 1990) 

fl1':i'J:::U1t;J~1U 1 VI uJb~ r.n"JJEJ\lflUfnd"tJ,-\l El1VI1d"~~e:JU L~ b ~ tJ\ll"l e:J VliEJfl1'JElUBnf1f\l 
~ ~ ~ 

'1 A V 6'J'v6'' J' A .. v,. A\lj> 
~UUEHJ Ur:-Jflt;JJlbUOVIbUEJ~t;J1 b"D'U ~t;J ~1r.Jb'U,El V\'H:lbn':i1 bn\11\l VI'JEl bn 

'll 

rnd"UEl\lrl\1> hf1'1'11Lt;JL~ tJEl1V11"Jtld":bnm dEJi~{ VIGl\lfl1"JVI\l~:IJf11':iU11nm1wYi Vl1n 
~ 

rJ\lL~u11n f1VIiEJ tJ\lL~ tb L -li1 ~n"J:U1\1>n1':ibbtl11tl.ff\1>~ eJLtl ~ EJ\11.'1 t;J e:J rn VIJlii tl1VI111.'1\l EJ ci1\l 
'll 'll ~ 'll 

11t;l611 LL1.'1:1.nu¥nM1~m1-mnii~1 L~e:JiJe:J.jnumwu1ru"J.Je:J.J~tlEJf enVI11~1~1mii'EJ bUt;] 1ri 
~ 'll ~ 

L~f111tl':i.J~\l~n~\l~u1 \1> l\1>bbd"nLL~'dtb:u1 e:l\1>1 1X1EJ\1>L u 1\1>tlt;JLtl ri e:J\1>tb EJ1V11"J6J1u11nf1 
9 ~ 9 
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'<il::~ Eh'l ~Uf.J1'V\1'j~ Elnt'V\.fl ~h~\'l fl11~J~'e:m ~El nb 'VI.fl iJ 1 00 El\lf'n b6Jl'G'j btlltJ~VI1El ~:IJ 1 '\Xb~ EJijj1-!.1U 
q q 'U 'U q 'U 

1h:: ~J1 rn 5 m rllil:: ~1m jfl t'l1 G'j1 m .:ffmLG'j::~Tr~ :l!t"ll EJ\l b .:ffEJit'1~ 

Bacillus cereus 

bUUbb1Jf1th'1mbn~mnn JUbbrl.J ~1'1\l~uEJf bfl~eJu~'l~ (fl1V'4~ 2.6) blil1qJ'l~~.,1u 
~.n11::~1lbbG'j::'l:JJi:leJEJnsnL'<ilu EJrn'VI.niJ~mm:::~:IJ1unTjb'<iJ1ru 30 - 37 EJ\l~1b6Jl'G'jbtlltJ~ bb~ 

q 'U v 

~rn'VI.lJii~.,~\1 55 eJ\l~1L'11mtntJ~ niJ..J~1m~m'<il1qJ'l~ Llil1q.J'l~~ pH 4.3 ~\) 9.3 bbm:blil1q.J'l~ 
' ' 

"' 0 "' 'Yl Aw ljj1fl\l 0.91 

. 
111~Yi 2.6 ~n~rn~~tl\J Bacillus cereus 

rim : Christchurch city council (2554) 

ueJn'<il1nlt B. cereus 1lm~}mmntJVIG'j1n'VI&'l1tJ"lrU1jj ~\l~1EJWurr~dJuil1'11'lvlGfbb&'l::: 
'U q 

l6Jl'Lf1~1w~~1m1mlil1ruL~bb~~mu'VI.niJ~1~\l 1 El\lrf1b6Jl'&'lbtlltJ~ bb~:::r;..~~ljj~11Vl:l!t~ 4 €1\1~1 
v q 'U 

b"IT~btntJ~ d:Ju~~u'Yl~6~~1~qJ~r111'!Xbnljjmjb*EJ:IJb~mb~:::bnljj hf11um'Vl1~"1fuljj~1\l"J ~f1\l 
~11 eJf~'YlUf111~J'feJumn hJnnt'l1~1tJ 1 ljj tJn1:::u1Unl1VI\l ~:IJ eJ1VI11 1 um'V\11~ r-l1Uf111:1J 

'U q 

1EJu'VI1em1~b'<ilEJL1i ih1lm1uubf'JeJu~1tJ B. cereus '<il:::bU1.-~~.fl11:::~~\lb~1:1J1'!X B. cereus 

L'<il1ru'l~~ri..J~u b V'411::m1:1JfEJu'<il:::rhilljj:u~u 'Yl~rf"lrUijj ~u ~'<il::m b lil'1ru bb"ll..Janu ueJn'<il1nrl'~u Elf 
" q v 

~1EJ1jj~l~ji\J1nnl1 1 ~ fll1:1JfeJU'<il:::b'<il1bl.J bb~::;r;..J~Ijj ~Tr~:l!J-~1-1. L~~:::'VI"Jl\lnl ~b nu1'n:l!t1~ e:J rn Vl.fliJ 
" q 'U 

bb"Ih~u 11jj mu V'41::ih~ljjEJfib'VI.niJ~\l eJ ~1\li1SJ ~.Jium~'\lm~V1\l\9i:1Jm~~ljjEJrn'VI.niJ"lleJ\len'VI11 
q 'U q q 'U 

~\I EJ ~1\l~11jj b ~h ~1 m1niJ eJ\lnunT:a :u1ru"lJ eJ\1 ~u e:rrl\9i 
" 

nl1bflljj hf11il1nm~u11.nf1EJ1'V\11UUbfJEJu~ltJ B. cereus brJijjL~~\1 Food infections 

bbG'j::; Food intoxications ~El 1) rl111Xbi)~jjEJ1n11fl~Ulibb~:::EJ1b~tJU (Emetic illness) bb~:: 

2) r'h11Xbflljjf.l1nl1U11jj'YlEJ\l 'Yi'EJ\lb~U (Diarrhea illness) 
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uuu~ 1 dju Food intoxications Ln'il';J1m1~Wri~Ef~~!il~1~~~~u1uenvn~ L".rlu "lY11 , 
~n ~nn:: hit LL~:"lY1l~'il Ltlu 1tJ1~--.hii~tlufuci1 u"li'11~u'ilii'il';J1nn~::u1um~vh,~a.J LL~:: . ~ . 
L\11tll~u ~::~11\lm~Lnu~ urn ~11iii Eh'l urn~ 11ii~ L ~ a.11::~a.J 1 um~L';J1tll1 u"lY11 ~n a th::~11~ 

CU q ClJ 1 ~ IIV q 1\f 

' 
30 n\1 37 El\1~1b6Jl'~L6fitl~ bb~::~1a.J1~{Wil1tll~:~11\lbrlUii 15 - 43 ti\1~1L6Jl'~L6fitl~ n1ii 

"' 
0 6 9 .. ... .. ..t ... .., ..., :' 
\11U 1U B. cereus 10 - 10 L'Jl'~~ LL~::~T~'W~"lft.l.'ilt.l. 'Ylt.l.f1111l~tlt.l.~\la.Jln f111a.J~tlt.l. ~:'i!UU1 

'IJ 

L~u!ilL3J~1a.JTnrrh~1r..~L~~a..,1iarn~llii~~\ln\l 121 u\1~1L6Jl'~L6fir..~~ n~1 9o u1ii 
, 'IJ 'IJ 

L'il r..~rt1 1tl~ntl~1n!J mm~111 r..~~~\I';J1nm'lu11llfl t11~1~~ii~1~~~L "lY1 Ltl 30 u1ii 

n\1 6 i1La.J\l 'WUL'UeJ\Inr]~ ma.J1m LL~!:LLflt.I.U1'il1ln-m~iJEJ\Iflt.I.L!ilmnu"li'11~~\l~mLGt1~ 
q q 

Elrn~fliiL3J~1 n'i1 63 tl\1~1L6Jl'~L6fitl~ ~'iarhL iL~U~\Itl ci1\1111ilL11 LL~::LnU~ El rn ~flii LL"lfL~U , ~ , ~ 

111r..~1un~1 2 i\11a.J\IVI~\lm,-'VI\I~aJ LL~::f111~\l"li'11L'I-bmmm~uar..~~\IL~u~'il~::r..~::n~1~~a~ , . 
~ I 4V t; 

Lnummm~~!il"ll11 

LLUU~ 2 Ltlu Food infections Ln'il';J1ni'utl~::'Yl1Ufl1~1~~ii';J~U'Yl1EftluLtluuL"lY1~ . ~ 

i1.Jmt~1in~1Lt.~.m"iwn~1 6- 16 i1La.J\I ~at~~~11~~;]'1-b1t.~.i1\ln1t~ .Yh1~Ln'ilEI1nT~tl1!il 
't1EJ\l -n'a\IL~u 1'ilr..~rt11tlmm~"il::'Yl1\IEJci13JLnu 24 i1la.J\I LL~1n'oil::m~1~\l ~1,.-w~13J'Ylu 

~ , 
f111a.Ji'emLL~::n7'il ~1a.J17tliJurT.Jt'ilr..~1if111a.Ji'uu~orn~llii 55 EJ\IV'f1L6Jl'~L6fit~~ 5 u1ii 'WU 

• 'IJ 

n11Ln'il hf1LU~~i'~ma.J1m t1 htl ';J1nnTm1Lllflt11VI17tl7::Lll'Yl~n~1\J6'l ~~!il u1~11~ii .. • J 

.f "-' .- .fl ' .I :' .I .I .J .. .1'1 .. 
b t.I.El ~<111 but.I.~1Uu7::nEJU El1'V\1~VI11U LL~::U.1u'l\11~ 'Jl'El~ 'Jl'u bL~::el1~11''Yla.J LLu--'ILL~::fl'la.J , . 
Ltlt.~.bt1t.~.tl1::nou (Tay, Goh & Tan , 1982) 

B. cereus 'WUL~rt1LULU1i71a.J"lf1~ 1u~u ~u~::uu~ tl1~17~'WU B. cereus L~mi 
q 

~at~~ilrn'Vl';J1nvh L".rlu. "lY11 ntll"lf1~ LLiJ\1 ~~t~~ilrn'Vl';J1mLiJ.J ~~t~~ilrn'Vl';J1nit~~1 Lfl~u\IL'Ylf'f 
"' 

LL~::Lfi~El\IU'l\ILL~\11'~~1\16) L".li'U 'W1£JLi~n J'1U.a.J'W1~L';Je.Jhsn tl~1fle.Jtll Lim·an L-ti'mit~~-f~ , 
t·ht.~.m7L~f111a.Ji'uuLL~1,;hLtlLL".li'L~U uumnnif£J\I'WULU"li'11~n ~n~a.J 'll'u~ ~~t~~1f'il L'W~t~~1 , 
'W'il~\1 'Jl'tl 1a~n1a.J LL~::Lfl~u\IL 'Ylf'f ~~\1-Yf\IL i~urn'VIllii~e.J\1 Ltlun~1U1U 61 uan';J1ndiim,-

• • • 'IJ J 

!1111'oil'WU B. cereus 1 ULfl~e.J\I~a.J'Wi'ua.JU11llfiJ\I"lfU'ilm~1LL~::~\I~iibt1U~~a.J"lltJ\ITitll"lf1~ ~\I 
"' 'IJ 

n'i1mrn'Vlih~u.<n himi J1L~1i U.1lLflu~~a.JLLa.J\I~n LL~::J1ua.1"lY11 L'W!il !il1'1'oil'WUmnn11 
'IJ 

1,1 oo ~ uii ~ ~~'~~,- ('hunflrnll1'W LL~::fl11a.Jtl~ u'ililm:n'VI17 n1a.Ji'Y1 £11V'f1~1ilfn11LL 'W'Yl ~ • • 
2550) 

B. cereus r\ ElL iLn'ilUtliV11nu EJ '11~1~ n113Jn11ililu1m7m'VI11~ ~ fl\1 iin11Lt~~1t~:IJ "' , 
El1~11-;11u 1Ua.J1n ~'1El~ El\li'i!Liil1t~:IJ El1~11;]U~1\I~li1LUUL 1~1U1U 6) n ElU.tb Ltlu11llfl 1 u. 
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1~VI1l>l nl1U1>1 LL1il~nl1Lnu1m~l'l·nn~ nl1tl111J~~l~rm ~"lJ~fl ~rn~~ ::r'h 1 iL n~ nl1UtUtJ en~ 
q ~ 9J q 

"11 e:J>l b *e:J~>lnll~~~Ul e:JlVIl11tlu11mu ie:Jn e:Jl~ b vl:iJ~lU 1U 1 Ue:J1VIl1:1J1fl~UL~tl iJ ~ 

nT'.iiil~fl1l:!Jl~tJ>l~ln B. cereus 1~ i.l1 ifl1l:IJfe:Jue:JlVIl1e:Jcil.J~1~.J"ilUe:JrnVIJ13J~1J~ 
q 'U q 

~>1mn>1n>1 63 EJ>lmL6Jl'GH~iJ~ V1'1e:J~>ln'JlbUUL11ille:Jcil>1Ue:Jr.J 15lUl'Yl Lvlm1liilli.Jb6Jl'i.'l~ bbiil~ 
'U 

"rll1iL~Uiil.Je:Jcil>111~L11 btl1J8lVIl1~1.h>lL~1~~ 5 e:J.Jf1lL6Jl'iilL6fir.m b vl e:JUEl.JrlUnl1b~'1ru"lJe:J.J 
q ., 

~tl e:JfLL1il::m1r..J ~ ~ ~11'W~ ~un1--.~~futl1~'YllU Vl'1mnu e:JlVIl1~fEJu ~ muVIn 3J ~.Jn11 60 
q 'U 'U 

El.Jf1lb"JJiilL~i.l~ Vl~flb~tl.Jnl1L~1iJ:IJe:JlVI11~1.JVIUlL1luniil1UlU The Food Standard Code 

(1999) rllVIU~ 1i:IT1n"ile:J1VIl11il~e:rnmn3J"1Je:J.Je:J1VI111illn 60 e:J.Jf11L6JJ'mtfi'r.J~ ~.J 21 e:J.Jm 
q q '1.1 

bsnmoni.J~ 1lli.JLU 2 i11:1J.J bbiil~lilln 21 e:J.Jf11Lsnmonr.J~ ~.J 5 e:J.Jf11L"JJ1ilb6Jir.J~ 1lliJLU 4 

i1 1:1J.J bbiil~Lm~ulN'th::ne:Ju e:JlV\11 1 i~l.Ji'ie:J~1 iJ ~Ubbi.'l~J1 ~urie:Jub~1i.J:IJ e:JlV\11 brllJbbiil~'r'h 
'1.1 'U q 

fi11:1J ~~ e:Jl~ bfl~tl.Ji'i e:J bfl~e:J.J 1 i1 v; ~~e:Jl(j) 

Listeria monocytogenes 

bUULL1Jflth1mLn1:iJ1J1fl 1~~fl.J~tle:Jf 1tlrle:Ju ~u -J1rlliJdJU iJ LLWiilflbliliiliill 
'U 

(flagella) 'lhtJLiKLfl~e:Ju~1~ (1llW~ 2.7) l.lil'1qJ1~.,t.JLU~1ll1~~~m~~1~iJe:Je:Jn~kuu L'<V1qJ1~ 
~1u~~mm6fiLiilUUe:JtJ~ LL1il~~mfue:Ju1Cj)e:Je:Jn16JJ'<?l 5- 10 btlErf1.snu<?l 

L. monocytogenes dJuL:fft~ne:J hf11u~~1 ~l:IJ11bHbr.Jn1~~1n~u J1 JlbfftJ 

EJ:U~11~"11 e:J.J f!Ubbt'l~ ~~{~ LU UWlV\~"11 EJ.J 11fl1~ v1~LL~Cj).J e:Jlm11J-H.J r111 ilin11tluLTIEJu 1 u 
q 

El1VIl1'1di~~l.J "J 1~muw1~J1u~~u r..J~~nrn"l1~lnJ1u11 L"J!u mm1.-n.J 1e:Jf1n1dJ 11:1J~\l 
J1U:IJYJ1 ~L'<ile:J 116J1'~~1Unl1W1 ~L "iJ e:Jft 16JJ'1~~YJ e:J UElfl'<illn.tfrJ\lWlJL Ub ife:J~Ubbiil~r..J~Cj)Jl rn"!1 

:u1mdu~~{ 1~n1e:Jn bLW1\lbWe:JL~e:Jf VltlrJLLdJiil.JrJ1:1JfllU tliill1dJfllU ~~~~n Lllu~u 
'U 

,;:( Q,..o .cf 
111'Vn'1 2.7 iiln~rn~"lJe:J.Jb"ll'e:J Listeria monocytogene 

rim : Sakunnee Bovonsombut (2552) 
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Listeria monocytogenes ~~ LU'U.~~'U. 'Yli-Ef~~1J'Yl1J1'Yl~1~ ru~ El1\l n11EJ~ ~1~ n113J 
q ~ q 

m~11LU'U.El ci1\lmn L ~11:::u.EJmnn~::~11\1~1JL 'U.El1~11"1l"it~~1\16) ~1'U.~1\16) 111 £JL u. h\I\11'U. 

LL~:::LL -wim::::u1 fJ EJ EJn ltJ1 mTu.~ e:mm1'Y11~113.1 ~:::m~ LL~1 EJ\1 L tlwu~u. 'Yli-Ef~ ~~113J'Yl'U. 'Yl1'U.~ EJ 
q 

~1111:::~1'U.LL 1.,'13J1nni1 L&Jl'~~"lJ El\1 LL1J~YlL'i-f.J"lfii.~ mu. ~\ld ~ El ~13J11m~'iruLi~mU.VI11ii~ ~1 
C! " q \1 

n.,1- 0.4 El\1~1L6Jl'~L'fi£m LL~::~h~\l.:n1~EJciLi~e:H1-b~11iiLL"lhme:JmLij.,'l L~'iru~ pH 4.4- 9.6 'Yl'U. 
'IJ q 'IJ ~ 

~El~1111:::~Ltltt!Qi1\1Li~ni1n1~ pH ~1~~~EJ'.:n:u1ruL~~mU.~11iiLL"liL~u. ~El 5.23 - 5.6 
q Q,l q cu 

aw ~1~~~L:u'iwl~ 0.90 LL~~~113J'YlU.'Yl1'U.~El~1111:::~LLVt'\ILL~\I~ aw ~1 L"li'U. LU.U.3J~.,'J"1J1~3.lu 
q "' 

L'U.£J~~~113J;f'U. 3.6 - 6.4 % EJ\1~13JTHl~T~\1~1~EJciL~'U.1Uni1 16 itJm~ ~Eltu.VI11ii 25 
'IJ q 'IJ 

El\1 ~1 L&Jl'~ Lsnf.J ~ 'Yl 'U.L n ~ El L~~~13J11tl L :u'iwlc;il \1.~11~:::~1 f.J~ ~ Ln~ EJ16Jl'L~ fJ 3J ~~ElL 1<11'~ 113.1 ... 

L "li1l"li'U.mnni1 1 o % LL~:::~~i~ EJ ciL~Ltlu.tJ 6J 1 u.~1~iil:::iil1 f.l~ ~ Ln~ EJ16Jl'L~£J3J~iil ElL 1<11'~113.1 
'IJ 

L"li1l"liu. 16 % (Adam & Moss, 1995) 'U.EJn:U1nUET\I'Yl'U.~EJL'U.L'Yl1~L~~El~3J~11 ~113JL"li1l"li'U. 
"lJEJ\ILU. 1 'Yl1~~1-tlu.mVI11~13Jtln~hi~1m1tlEJ1J~\IL;!EJ"lfii.~d't~ (~111\1~ 2.1) 

Listeria monocytogenes hi~1 3J11tl~~El ci1 u.n ~ 3J~'Yl'U.~113Ji'El'U. n11vn ~L:U ElL 1'l! 
'IJ q 

1:::<ilu HTST (71 El\1~1L6Jl'iiH6J1tJ~ 15 iu.1'fi) ~13J11mh~~:U~'U.'Yli-tJ"lfii.~itvl~ fi11~1J 
q 

Listeria monocytogenes 1 'U.El1 V\11~ t:-i1'U.~111li'e:Ju. LL ~~\li1 ~ n11tl 'U.L tJ El 'U.1l1 £JVI t., 
m:::u1u.m1 

m11utl1:::'Yl1\l.El1V111~tlu.Lti' EJ'U. Listeria monocytogenes 'Y111 v;Ln~ 1 1~~ ~L 'Yl f.l1 16ft~ 
(listerosis) ~th £J:U:::ii mm1L ~ mnu1:::uu~u. 6) 111 £J 1 u. i1\ln1 £Jmnni11:::1J1J'Yl1\IL~\l.f.lTVI1~ 

'IJ 

~\ILL~mh.,:u1m;fff.l h~m'VI11Ltlu.vh~mu. 6J El1n11"1JEJ\I h~:u:::LL~n~1.,nu.Ltl ifu.nu ~1111::: 
i1\ln1!'.l"1Jfl\l~th£J L"liu. ~~'1ii~11n ';l:::iie:J1n11LU'U.L"li V1'U.11iu. ~~1£JL"liw1~1VIni ti1~VIt.:~ 

'IJ "' 

tl1~~hl!f::: f.l1L~£J'U. LLiil:::m:uiim1LLYl\l 1u.L~n~f.lu.:u:::ih:::uuV11£Jhtl~tln~ VI1£Jh~~-n~ in 

m:::~n LLiil:::'IK1h&r3JL~iil1 u.EJn:u1nU~tbmJ1:U~El1m1L~m.~'3J~11Eh1 'IK1h LLiil:::L"lJiu.~&r\1 
q 'IJ q 

am~u ~iilEl~U~~11::am~u L~El~1"1J11elnL~1J 1111::: 1iil~~LU'U.~l!f n~1l~~Li£J\I~Eln11Ln~ 
q 'IJ 

h~:u1n';l~'U.'Yl'i-tl"lfii.~U 3Jmtlu,n~11"1Jfi\1~~~~111'VHJr.l'U.LLEl L"lf'U. ~~';-ii~11rl L~n~fl'l.l. ~\l."lf11 
q q 'IJ q 

LL~:::~~ii11iiT111nu.un~iEJ\I ~th £J h~1l:::L1\I L1J1~11u. h~ 1~ tl1L~L~1'un111'n!!r1'1'lwri1\lti 
'IJ 'IJ q 'IJ 

nEJ1";J:U:::~1£JL~111£JLu. 2 - 3 1u. (~~1 ~1i\l.L~11111~tf. 2537) m1~1£J:u1n~1111:::L~mX11 
q 

~1lEJ\lLn~ifu.ii.:~ 7o % 1iil~~LtlwYil!f so % L~mL1mn~~1£Jmnn--h ao % 

m1ufl\lnu. 'Y11 1~1~ £JhiLnu m~11 1 'U."li1\l~ ei'\1.~11 £J(s - 6o EJ\1~1 L'lfiil L'i1£J ~) ~u 
q 

m~11fi EJu.1utl1:::'Yl1Un\l e1rn~11ii 75 EJ\1~1 Ls:triil L'U£J~ LL£Jn e11~11~u eJ EJn";J1n m~11~tl1\l ~n 
q 'IJ q q 

LL~1 LLiil:::U El..1rl'U.n11ti'U.Ltj El'U."li11l 'Y11Wl11l~:::El1~ L~~e:J\Iij El LLiil:::e:Jtln1rn~1 "litl1:::n e:J1J Eli'V\11 
q 
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EJ1'VI1~i'f~-EJ11U'11nflfl11fll1Jfi:IJ eH"U, 'VIJl ~1 iLL 'ihtuu. r.r m fiu~ EJ m 'VIJl ~ ~1 n-:h 4 EJ\1 ~1 L•lHi L ~ t.1 Lf 
q q '\J q 'IJ 

LL~~LfiuL3Jd1u. 7 -Ju. LU.eJ\If1r]'M UK Guidelines n1'VIU.~L'IXEJ1'V11~~'VI\It9l1lLL~1LL~~LnuLL"Ihflu. • 
Ln1J~Elill'V\Jl~~lf1l1 4 eJ\ImL"l!'m~t.ILf LL~~LfiuhJdiu, 3 lll. 

q 'IJ 

Gl1"i1"~ 2.1 U"il~tJ~ii~~~flm1L"il1qj"llel\l Listeria monocytogenes 

FD323 

., 
D717(U1U1l) 

..t ... 6' ... 

0 70 (LUeJLf~l LL~~~n) 

.pH 

.. 0 
'Y1 4 "11' 

L"lfL~hJ3Jftna 1 "i~ 
'Ylf1fflt.I~UTfL"iJ1ruL~ 

q q ., 

1EJ~~i~hiu1u 1 tJ 

L"lfL~ !13J 1 '"1 't1"i~ 
mmm~ETurT\1~ pH 7.4 

0 
4 on pH 5.0 LL~~ 5.6 

0 
13 on pH 5.0 LL~~ 5.6 

0 
4 "11' pH 5.0 LL~~ 5.6 

0 
13 on pH 5.0 LL~~ 5.6 

' 
rim : Walker & Stringer (1996) 

0 
- 0.4 "11' 

0 
30-37 "11' 

0 
45 "11' 

0.9lU1fi 

8.2 -16.4 lUlfi 

4.39 

5.23 

9.6 

10% 

15% 

25 ,000 ppm 

0 LL~~ 0.05% 

0.1 LL~~ 0.25 % 

0 LL~~ 0.15% 

0.2 LL~~ > 0.3 % 
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Yersinia enterocolitica 

uu~.Yh1mm"J:w~tJ ~tlm1..:t (.nl'V'I~ 2.8) mJ1u Family Enterobacteriaceae dJUL~fl~ 
~ ~ 

rie:J1~Ln~h~LtJEJifiit1fl6fi~ (yersiniosis) 'V'IULdfl 50 tJ mLL~1 u<li~~~~~uwn:w~uhmmtn 
~Un~:ti'..:ttJ 'V'I.\'1. 2513 Lfi~m~~::'!Jl~~~..:thn-y1ue:nV!l~bb"riL~'U, LL~:~~ltJ..:tlWin'H'V'ItJ 
Yersinia enterocolitica uubtJ flU 1 U(:-J~ ~.nrn~ fllVil~LL-riLflum mn £J L~mi vdeJ ~~1 ,.r..:t&itJ 

bb~::~;w~n ~~{tJn tl~l bL~::EllVil~'Yl::L~ ttlU:W&itJbL~::JlU:lJ'V'Il~L~Elld"lf (:-J~~Jlf:U~'U,:JJ rrn 
q 

. ..r 
fl1~ri 2.8 ~n1!frn::"IJe:l..:tL"ll"El Yersinia enteroco/itica 
d 
'Ylm : Sakunnee Bovonsombut (2552) 

U ~ i £J ~ L ~ £J 1 ~ El..:t n 1.1 n l ~ L ~ ~ nJ "lJ El \l Yersinia enterocolitica .., 

Listeria monocytogenes (~..:tm~l..:t~ 2.2) ~El L~~nJ~~~~EIT:UVilliiLL-riLflu Lb~::~l:JJTHlL~~nJ 
Ql q ~ IV 

L~~EJrnV~llii~ln1l o eJ..:tl'llL"lf~Lifimr'ilu~..:te.JrnVillii~~~~" - 1.3 e.J..:tl'llL"lf&H6fitJ~ LLtJ~fiL1£J 
q ~ q ~ 

"11it~itL~'YlU~1l:JJ'fe.Ju ~l:JJTHlnli~ e.J e.Jmnn f.llVil~L~EJ ~~..:1~1 £J "J 1mJm~1 ~~11:w'fem 1 u 

"J::iuw1 ~L~ EJ ~ ~6Jf ~..:t~um~wu LLu~fh1tJ"11it~d1 Ue.JlVil~"1l"u~<lil..:t 6J ~t-11un~::tJ1um~ 1 V;' 

fnl :JJ'fem LL~~ ..:t1l iim~UuLfl EJU Vi i..:tn~::tJ1Un1~ LL'!J ~rlL1t1"1l"U~m~ ~~ :JJl~flL ~~TIJ bb -ti..:t'lJ Url '!J .., 

bb'!J ~ t1 b'1 rJ "15it~ ~ 'U, G) L~ LLqJ tll Lb'!J ~ t1 b1tJ"15it~ ~ 'U,fl n nli ~ ~1 tl ~1l3J1 f) 'U, LLtr 1 Ell Vil ~iinl d 
~ 

UULfl eJ U~1 rJ Yersinia enterocolitica ih::~l :JJl~flL-;J~nJ 1 UEllVil~ 1 U ~:Vi11..:tnl~LL•lhflu ~~ .., 

1~ r1 l.l-1 ii~..:t 1~ :wl'1Y~"ll11..:t ~..:t~u~" ~1'J~ a..J 1 v; ~11 :JJ ~u 1-;J 1 u n11~1 1.1 ~ :JJ ~1111:: Lb 1 ~~f) :w1 u 
q 

~fllU~(:-J~~Vi1e:Jtl~..:tu'J::ne:Jua1Vi1~ 
q 

uem~ln Yersinia enterocolitica LL~1 Yersinia peseudotubercu/osis fhuu~1LV!~ 
q 

"IJ El..:t h~ yersiniosis 1~ £JV!~..:tu)1.n~ EJlVil~~nm~tlubti' ElULtl utftL Uti tl~::m rn 24-48 i11:JJ..:t 

~::ii e:nm"Ju1:JJ'V'IeJ..:t"llu..:tm!..:t~l L~LL~::n~::L 'V'I'l:: Luu l,;r u1~t1 e-1..:1 tl'a..:t-11-:t LL~::/Vi~EJ en L~ tJU 
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(;'11')'1\lfi 2.2 if~,j'rJ~~~i:lCJie:Jn11L~1ru"llEh'l Yersinia enterocolitica 

.pH 

~1~~ 
q 

T"lft~ U3J~HHl 1 ,-tpf 

L~1ru'l~ff\1~~(3 LLi:l:: 25° 'lf) 
QJ 'IJ q 

t( on t:J ,. m 't1 

mmm~5u5\l 

QJ 

~m :Walker & Stringer (1996) 

Aeromonas hydrophila 

0 
- 1.3 6Jf 

0 
28- 29 6Jf 

0 
44 6Jf 

0.7- 17.8 i'U1fi 

LLi:l::14- 57 i'U1fi 

4.5 

7.2- 7.4 

9.0 

5% 

200 ppm 

0.1 - 0.2 % ~ pH 5.5 

!"! .r 1 ° 'I ... ... "'1 ... .. .'I ... 1 Aeromonas sp. Lu'UL"ll"eJ "Wia1~1Wl1 b~~lJ1 flf!Ln~e:nnTH~lJulrJ~lrJ 1flm·::Lv-n:: 
'IJ 

LLi:l::~1Liti'm~u1m·::w:h\ltl v-ut 2523 ';l~U'Yl~rhit<iiU~aci1u~arJ'U1\I"UJLL~::n\I'U1\I LLi:l:: 
q 'IJ q 

bLtlnL~';l1nEn~11LL"lfL~'U~i:l1rJ 01 "ll"U~ ~ 3 ff1rJ~'!.tlr~,J~d'J'U~~'U'Yl16~rhL~L1i~ hfl ~€l J q q 

A. hydrophila A. sobria LLi:l:: A.caviae 

Aeromonas hydrophila LU'U.LLUflfib'~·mm13Ji:llJ 'V'lUrY1LUL'U.J1~~ J1L~3J J1~~1'U 
n11U1U<il J'1Lil'U.fli'lL'i"em LLi:l::h\I'V'lrJ1lJ1i:l ~\ld'LU'UL'V'l11:: A.hydrophila 3jfi113J~13JT'Hl 
l'Um1ui'u~1L~1i (Abulhamd,1994) i~LU'ULitmiuhfl~e:JtlL'U.J'1 LL~::nflmff3JU1i~1'U'Yl1U 

'IJ q 
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m~L~~ (Karem, Foster & Bej, 1994) e:Jnh'VIllii~b'VIm:::~:w1um1b9l'1ru ~e:J 28 e:J~f'rl 
q '\J "' 

b "1HH6il~J ~ ~~cyj ~l :JJTHWil1ru1~~ eJ ru 'VIll ij ~b "Jh flum~::: eJ rn 'VI.nii ~l ~~~ £T~ ~l ;m';lm 9l'1ru1~ ~a 
~ q ~ q ~ q ~ 

- 0.1 il~ 1.2 a~fnb6JJI:1b6iltJ~ dJU9l~Ui'1~6~t~i'1Ufl1l:JJ1"em ~lm1nrh·il~~1tJnl';!l~fl1l:JJ 
q 

m1u'1lnfl e:Jl'VIl1'V1'1mll~1lu~fl em A. hydrophila ~:::r-h 1 ~dl~fllnl1tle:J~11~ e:J ~l~ 
5.u'V'J~u ~~ a~:w~:w a~ 5m~u bri amie:J~ti' a~ ..Uacyjmbi:1:::rn:::~n n';l:::b 'V'll:::e::n'V\l';!bbi:1:::~l 'ltl'5m~u 

q q 'U 

Vibrio cholera 

d:Ju~bUflth~tJbbn1:JJI:1u 11lbbrl~ bfl~e:Ju~1~mb~i:1nb9li:11:1l (lll'V'l~2.9) aci1u~ni:1 
'\J 'U q 

Vibrio <?i'e:J-mTHn~aL6JJb~r.J:JJfl~a'l1C?l~fl1l:JJb".!l:JJ..Uu 2 - 3 % 'V'Juri'1'l11~~1uJ1~~ J1b~:JJ 
bbi:1:::b"lJ~Jln1eHJU1nru1Jlmb~Jl~~~'Yl:::bi:1 bbi:1:::'V'JUlut.n'VIl';li'l:::bi:1~TI~1n n~ 'VIflr.J 1J bUU<?i'u 

q 'U 

~lr.JYruf~r'hl~di~ LJfll'Ufl'U ~El Vibrio cho/erae serogroup 0 (Le:J) 1 bbi:1::: 0139 
q 

Vibrio chelorae ~l:lJl1flb9l1ru'l~mh\l';l1~b11nltJl~~.nl1:::~b'V\m:::~:w ~fl fllli'VIllij 
"' q 'U 

37 EJ\lf'!lb6JJm6iltJ~ bbi:1::: pH bUUni:1l\l 7.5 ii:n1~e:JciL~1u~.n11:::bb"lib~embb.V\l bbi:1:::b9l1ru'l~~ 
'\J "' 

pH 5 ii-J 9.6 b~1ru1~~-Jlu~ilu1:1:::'l~iifle:JntTib9lU bbcyltllile:Jfln~h9JUb9l1ru'l~~n1l 
"' "' 

-=I .... .J' . . 
ll1'VfYl 2.9 1:1n"Mm:::"llfl~b"l5fl VTbno chelorae 
... 
i'lm : Sakunnee Bovonsombut (2552) 

~l1~"Mb~r.Jn1l Choleras r'h1~bn~hf1EJ9l9ll';!d1-Je:J~l~bb';l~ (EJ~11~nhr1) ilfllnl';!rhmuu 
q 

J1'Yl u Yi1~ tJ L~ll1~'Yl e:J\l ~n"Mrn:::"ll eJ-J eJ'<i19ll';l:::~n9l:::ii~"llub 'VI il eJU J16JJ11"1111 ua m1 n d'£J\l il 
q q 

fllnTHJ1b~tJu "lll~Jlbbi:1:::bdlil~ 'V'l1nL6JJb~t!:JJ fli:1flh<?l1'V'lbbi'l~b~r.J:w acil-J1Ubb1-J tlll~L~ 
q q 

9l:::l'll1 ~'VI :w~ ~~ bb~::: fll9l b~r.J:n1~9llnm1"1Jl ~ J 1 m~:::';l:::uu L 'VI~~ 1 vu 
cv Q..l v , a 
11Jnlj"j"n'J:'fl'Yl'U i'11\li'l 

11:1~~~:1Jb'V1~1 
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hf1r.r~11~VJ1tJ1u~nn Li:1mnuLL~1 Lb~1~EJu1i~u1VJ~tl 'v'l.li!. 2535 - 2536 dl~mJ" 
q 

J"~u1~f1~.,j1VJ'1)1u~m~mL~~U.Jf1~1Li'll'f 1-utJ 'v'l.li!. 2543 Ln~htLu~ ~r.nn1ui:1~~mml1m 
1~ FJii~1L Vi ~"il1nm1u'1Lml EJ1Vi11i'l::Li:1 ~uVJ1m..J'J.,jL~~n m1u1-utf EJU"l1EJ.JJ11~1f11ni:1.,j 1 u 

q q q 

EJ1VJ11LLi:1~ 1 um1L 'v'l1~Ui:1n Lbfl::mn::m<?J1 u -'r~LL:JJ~UflU~b~ FJ1"li' EJ.,jn1Jm1u'11nf1J1:w::'v'l1'11 
'IJ "' 

Vibrio parahaemolyticus 

dJUbbUf1YiL~mbn1:JJi:11J ~uur\.,1 (fl1'v'l~ 2.10) b"il'1!1JL~J.J1u~fl11::~iiLL~~L~ii 
EJ EJ nonL"ilU i~ m.l1 un~mn 11'1w~mbuf1Yi L~FJ 1 um1L "il'1ru"il~\9l EJ.,j ii m~ eJ L"IJL~ FJ:JJf1 i:1 El h~ L"il'1ru 

'\.1 q QJ Q.l 

Lbfl:;ii.ifi1~EJtl1mi1m~a~ii1"IJL~mJf11'1e:Jh~ 1 - 8 % tl'1mnn11 10 % L~El"il~~1tJ f111:JJ 
'IJ 

L"li':w..Uu~LVi:JJ1~~:JJ ~f:l 3 % (brl1rl1J Aw 0.980) pH ~b"il'1qJh1 4.8 - 11 bb~~bVi:JJ1~~:JJEJ~ 
1wrl1.,j 7.8- 8 (Frazier & Westhoff, 1988) L~i'l'Un'J~ nn'Yl1fl1tJL~~1tJn':i'~Ell~'1n pH 4.4 1u 

'IJ 

b11'11LVlm 30 u1Yi L"il'1ru1~~mu.VJn3J1wn1.,j 5-43 El.,jl'f1b"llmonr.~~ u~mu.VJn3J~LVJm::~:w 
Ql q cu 'I cu 

~EJ 37 ehll'l1b"lli:1Ltfirm "il::L':il'1ru1~r.nh.J':i'1~b11 Lb~~EJruVJn3j~1(0 - 5 EJ.JI'f1L"llmorrtJ~) 
"' q 'IJ 

;il1u 1Ub "llfl ff"il~fl~ ~" LL~ tJ.Jf1.,jii~1~ EJ ciL~Lb~~ EJ ru VJfl3JLL ·1h~ EJ nwiJ.,j(Curtis, 2553) L -nu L iteJu 
'IJ q 'IJ 'IJ 

(1 - 15 EJ.,jliflb"!Ji:1btfitJ~) U1U 30 l'U n.,j'!JEJmi.J~EJn (3- 18 EJ.,jlif1b"!Ji:1LtfiFJ~) U1U 6l'U ViEJFJ 
q 

111'Vfrf 2.10 ~m~Ub~"lJ EJ.,j L ~f:l Vibrio parahaemolyticus 

.Yhn : Sakunnee Bovonsombut (2552) 

'<ii~'Ui'l~tJ"lrUC?Jit'la.Ji'l'Uf111:JJ1'EJ'U nn'Yl11'11tJ~Elfii.Vifl3J 60 EJ.,jlif1L"llflbontJ~ bUb1i:11 15 
q 'IJ q 'IJ 

u1Y1 LC?JtJii D - values 'll'mm-:i1 1 u1Y1 ~ 65 EJ.,jlif1b"llflLontJ~ Lbi:1~ 2.5 u1Y1 ~ 55 EJ.,jlif1 

b"ll~ LontJ~ <?J"tfwui,qu r1'1tfnn'Yl1~1 tJL~ EJ ci1.,j~:JJU1ru.LC?J rm1':i'VJ.J~:w1 ~ mVJ1':l~n 
q 'IJ 'IJ q q 
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~~trn1cl'"lfit~rd'~u~111lhni1'Yl: LGi i~1'Yl: LGi "lf1 £Jvn~11l'Yl: Lfl LL£Jn hi~1n a1~11 
q 

'Yl::LGi L"riU ~El£JU1\111J n\1 Ufl1VI~n ~~~.nru,11l~n LLGi:ll~J1L~U Liluliiu , ~ 

n111::1J1 ~ L n ~ ~1 n n11U11n fl El1V111'Yl:: L Gi ~ u~7 ElL~ f1111J i'a u 13-l L w £J \1 w El Vl1 El 

lluLfl El'U111£J~ ~\lm11l1\IL ~ ~n LLGt1 1~ mu ~1::a ~1\1 fl-Jti1 Lfiu EJ1~11VI~\11l1\111~aru ~11ii~\l 
, q , , 'IJ 'IJ 

L:Ba~::L~~nJLLGi::L~11~1'1-t1'U1Cii'LU'UL'I'h~1'Yln') 10 n\1 15 U1fi ~Elni.VIflii 37 El\1~1L6Jl'GiLti1£J~ 
Ql q q 1J 

L~ ElL an1 ~-j1 \1 n1 £J L :BEl ~::'Yl1~ 1 U 1 uif U 1 'U~11i ~~ ~ ~11'W 1!1-"Jfit~ '1'1 'Uf1111li' El UL1 £J n l1 
~ 

Thermostable direct hemolysin L~ aflJ1.J1::'1'11'UtnV111~ih ~ElUULfl El'UL an111.JL u1.J1mrn~ 
111nn\l 10

6
-10

9 
L6Jl'Gia<ilanf1l ~::.Yh1~Ln~h~El1VIT'HU'UVi1!1-111£J1'UL1Gi1 10 n\1 12 i'111l\l 

U1\111mL~~\IEl1n11111£JLU 4 n\1 96 i'1111\l ifua~ntJf1113JLUUn1~~1a<il1\l 111£JLU1::uu 
'IJ 

'Yl1\l L~Ue:J1~11 1~ tl~ El1n11U1~l1 El\1 El1~U1~ L n1\l l1 El\IL~'U El~~11::LU'U J1iin~'UL ~rJu , 
L~iiemn\IL'I-i1 1J1\111£Jf1~1miJuD~ a~~11::il11m~a~ ~1-5~1 1l1~~b1Y:: f1~u1ff mL%£Ju , , ~ 

mm1~Lilum"il~1 mB\1111 £J1 u 2 n\1 5 1-u il~11~1 £J~1 hfldirn~ut U{l~fr.Ju 1~~El £J~u1 u 
~ .. ... .. 

{l~~U11 (~1111nl.1 VI'Yl£J1U1UU'Yl, 2553) 
'IJ 

1 .fJ A .J.. .f ::. 1 
1flel1VI11Lu'UW1Y'Yl1lti1LVI~~1nL"lftl V. parahaemolyticus ~'U1::1J1~f!1\ILL1n 'U , 

1.h::L'YI~~~u (fl.~. 1950 ~1a ~.~. 2493) 1uiJiil~uu~~Lilu~1L'VI~"lJEJ\Ihf1El1'VI11Lilu'W1!1-
~u1um111m Lm~m11l-#\11l1::L'Yl~1'Yl£J mnni1 so% 

El\11~~-5an1'VIU~ 1 ulii'1'U~1U1U"lJEJ\I V. parahaemolyticus ~ll'ULfl au 1 UEJ1'VI11 LL<ilti1 

~1u1::~u 10
2 

- 10
3 

CFU/g LU'Um111ni.~£JEJ1lfu11ii LL<il~1n us FDA guidelines ~1'U1U~ 
• 4 fl .... ..~.1 ...... 'il" 

111nn11 10 CFU/gm. LuU1::~'1J'Yl'Yl1 ~VILn~EJ1nTB~ 

m11J a\lnwri1 1~ ~ t~i'ulll::'Yl1Ua1VI11'Yl:: u~~ 't111 ~ ~n 1 V13-l 'J LL£J n e:J1'V111~nLLGi::~u , , 
ElEln~1 n nu 13J11\IU::1.Ju rl'U 1111-#\1 Lbtln m.Jn1ru1 'UnT~1.J1::n EllJ El1'V111VI1e1'Yh f1113J ~:: El1 ~ , 
alln1m~1~fu EJ1~11'Yl::LMi EJ'U ih 11l1inum~11"1fit~ ~u , 

Escherichia coli 

Escherichia coli ~~El~LU Family Enterobacteriaceae ~1J~1LULU1::'U'U'Yl1\IL~U 
'IJ 

EJ1~11"1JEJ\If!ULLfl::i~1L~El~~u LUULL'Uflrh1mm111Gi'U d'ULLitJ\1 (111w~ 2.11) Lfl~El'U~Cii'1£J 
, 'IJ 

LL'V'J~m~GiGi1 L~i"ruL~~~\11u~1111::~~LLGi::L3J~enm~ ... 

E. coli iia ~3J1mn tl'VI Gi1 £J ~1 tJ~u:IT ~1u 1 VI nlL3JLiluau~11 £J <i\ El1JU1!1-cl' LUU~"Jfit.:fi 'IJ , ... , 

~"1J~n1!1-rn::1un111l1::nr.Jum'V111 LL<i11uiJ~~uu~u E. coli ~Gi1£J~1£J~uf~~11111rl , , , 
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n eJ 1 Vi'd'i<ll hf1n1J:!.J'U~tJbU'l~t-J~ <?1 ~1j~'i!} ~1mjfl~1 bb'Un <lll!JWJ1 !Jj'U,I,bj \1 EJ Elnb U'U 5 n ~!) 
q q q 

Q.J «:::::. r/ ~ d' 
(~!llli"V11 11'llh!~'W1i, 2539) <ll\I'U, 

q Q 

1. Enteropathogenic E. coli bUW1JU<ll~13J~f1\lleJ'UI.'YlEJ h'YleJflon'U ih1idl<lle.Jln11 

'11 e:J\Iil\11 m~n 

2. Enteroinvasive E. coli buwnit<n~L3J~f1\l Le:Jm 'Yl El hmJ non'U 

b~e.JtJ~ll~vmJ ·rh1iilmm"Jf1~1muuu<n 
q ., 

111~~ 2.11 tl'n'l!trn::"l.JEJ\Jb~El Escherichia coli 

' 
thn : Sakunnee Bovonsombut (2552) 

3. Entertoxigenic E. coli Luwnit<ll~fffl\llEltbb'YlEl h'Yle:Jnonu ~11~M~~ilrf.J'1Jit<?l~ 
'Yl'Uf1l1!lfeJ'Ull~:: 13J'Yl'UWn!lfm-j, rh 1 i~. n<n eJ1m1'Y1 e.J\Iil\1 

4. Enterohemorrhagic E. coli bU'U'lJit<n~~f1\llEl'Ul'YlElh'YleJflon'U f1~1tJ~11~~"1.JEl\l 
Shigellae (L~EJU<ll) 1~Lln E. coli 0157:H7 (~1tl~mr~il 0-antigen 157 ~.~.~~ H- antigen 7) 

q 

~ A ~ z:::t 1 , , 

t-.~~<n~lj'l"l~'YH1tlm1 hemorrhagic colitis 

5. Facultatively enteropathogenic E. coli vru1mYtl':W~bU'Uhf1'11El\Jil\ILi81'\l 
'll 

1"Urf\!Vi'ln~~d E. coli 0157 :H7 LU'ULL1Jf1Yib~tJ~ilf1l1~tt1fl'ru r111Vi'Ln<n hf1El1'VI11 
q v 

bU'U~~~j'ULL1\Jlb~::ilf1l1~tt1fl'rumn1uu~~uu E. coli 0157 : H7 '1"11J~ll.tl1"Ui<n1~1Vi' 
q ., q 

tt1'U~ l"lf'U 1f1 n1diEJ bb~::t-.~~<nnrn~ b"lt'U 'U,~bb~~~.d'fl ~.~1rui.~~Ellli'VI1lii~1n\l 4 e:J\1~1 
"' q 'll 

l'll~ Lo'fim~ 17)\J,i'U~\1 ~1~11rH ~1ruhll 'UEI1'V\11~ l rl1JL W~il~'U bl'i\~::1. ~1ru1~~~ EJt),j, 'VI.fl ij 37 
IV '\J QJ q ~ 

' ' .:::t ,:::..dd a 1 o a c:.. 

th'lml'lJ~l'lltJ~ bl~~'Yl'UEllli'V\.fl:IJ'Yl~\Jrl\1 55 El\lmL'lJ~l 61H..J~ Lb<?lrlfl'Yl1~1f..l'YlEllli'V\1l:IJ 60 El\1~1 
q 'll 'll 'IJ q 'll 

b'll~LontJ~ 1<ntJilfi1~ (D-value) L'ULd'mJ<ll~eJrn'VI.nii 60 El.JmL'll~L6fltJ~ brhnu 45 i'U1i1 
q 'IJ 

"UElm1nU5.J'Yl'Un1<nLL~~b n~ El '1"11J~~'U 'Yl1~hit<llU1 'U tt1uetl biJ~~ dJ"Un1<n 
q 
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eJ1,1j~iJntltutl eJ'U"il1n mJ~Yi L~EJ iTd ~ eJ r.J~ ~.n rn'l'itt:mL~:::L de1 ~._, r:n"iltlttL tJ eJtt 1 tt 

j:::WJ1.Jmn~tt~m~Eln1jGJ-h~1~rm wn ~n'l!rrn::: m,_,1-r~1~-¥uw.n6J'~-Eltt 1~ L v:l EJ.J~ e1 L "!itt L de:J 
'IJ ~ 

:%tt 1 ,_,ruth 1oX ~n b~vi'1ii.J 113-ltf.JmjtJttbtl elttfl1 EJ,_,~.Jn1jUj.J El1,_,1j iJn~u1 ttLLti3J LU eJ{Ln Elf 
" ~ ~ 

LL6Jl'tt~l"n tt3J~1J Lmnf~ J1LbEJUbU~ ~nLL~:::r.J~biJ~~ 
"" VJ ..,..., .&' ~ tl" 6 8 6' "" ~ ._ 1 m b~'rUL"neJLtt -rmm 10 - 10 L6Jl'~~ "il:::m~mm-rfl1EJLtt 6 - 36 "151 3J.J 

el1n1j'] eJ.J h~ ~ eJ ~th tPil:::'fi€1-J L~tt rh EJ El"il'iJ1j:::ij L~ El~tltt tl1~'fi'El.J LL~:::e11'il~1 tJL~ 
'IJ ~ 

ttEJmnrrdiJ.JeJ1'il'Yh1oXLn~h~ hemolytic uremic syndrome ~El rhm1~~11::::ijL~eJ!fitlu 
L tiEJ.J"iJ1nm-r't11.J1tt'] e:J\1 blfi ~111tln ~ 't111 ,_,,~,.;n EJLUEJU~ ~tt LL~::: iJ.J Ell'ill'11~1 EJj::::1JU tJj:::; ~TYl 

~1ttmn.J~1tJ (Mermelstein, 1993) 

Campy/obacter 

b tJ ttLLU ~Yi L~f:Hi.nj3J ~u 1~ ~~1\l &ftl elf n ~ m~rn::: LU ttLL r\.J Lfl\1 b~EJ1 EJ11 ~ ~1 EJ 

b~~e.J\l,3J1tJ"iJ~fl1~ (fll~~ 2.12) u~:::L~~eltt~b!fiL111tJ1i flagella ~_,n,_,~lm~tt L~~eltt~LLuu 
~ 

Ln~EJ1~';hu L~mH.l1tt Vibrio fetus U'il'ilUtt~~e.J~1tt~n~ Campylobacter family 
'IJ ~ 'IJ ~ 

Campylobacteraceae 

1l1'Wri 2.12 ~m~ru,::::']EJ.JL.:ffe.J Campylobacter jejuni 

rim : Sakunnee Bovonsombut (2552) 

2 n\l 10 % L"il1rui.~~1wJh-1arn,fli1 40 - 42 EJ\l~1b6Jl'm:UEJ~ e.Jrn,fli1~1~111Lttmjb'iJ'1ru 
QJ' q cu q cu q QJ 

25- 30 e.J\l~1b6Jl'm:UEJ~ rmrhfl1EJ~e.Jrn,fli1 45- 50 e.J\l~1L6Jl'~L:UtJ~ LUttL.:ffe.J~~e:JULLe:J i.~rm 
'IJ , 'IJ 

m13J~em 1~rmwnm~3J ~113JLtlttnj!fi~\l (pH < 6.5) (~'YlTI~fl i.-ntJ-nlt LL~:::: tJj::::wttn~n~ 
'IJ q 
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ui·n"l!, 2553) nT~i'11LL~.JLL~:::~j~1i6JJ1L:B'fl h~ utJmnnUtT.JL6J~nm·nl~::: 1-E'mfluLemn~ 
LL~::J1m~ i.~ '1'111 'VI13J~1:1JT'HlL ~~ru LL"ll.Jnu~~u 'Y11rhit~~u t~ 

"' q 

Campylobacter ~LU'U.~1L'VI~'Yl11~Ln~ h~1u:IJu~tiii 2 "lfit~ ~fl Campylobacter 
q q 

JeJunt LL~:: Campy/obacter coli LU'U.fnL 'VI~"llfl.:J h~ El~~1jd1.J LQtJ'l.Jl'l~'U. ~'W'l.J'Um.l 
q q 

t~mUl'l1:: 1uth::m~~l4'~mLLsr1 l'l'l.J:IJ1nn11 Shigella spp. m~:: Salmonella spp. (BBB -

Campylobacter jejuni) L"liu 1uth::m~~'VI1~m:IJ~n1l'l'l.Jfllj~~t:B'a Campylobacter ~.:Jn.:J 
1,000 ~u \?lm.h::"lf1m 100,000 ~u i:i'"m1'VIqjd~~~1n C. jejuni 

0..0 1 o 'VI""~ Q..t 6"A 1 .d#il 6'l::. Q...o C. jejunilcoli :IJnl'l'l.J 'U.G=I1 ~~L~n"lJfl.:J~~1LG=Ifl~e:J'U.'Y1:1J~"lJ111l'llUl'l.J'Hl-!,'YI.:J'VI:IJ 11 LLn:: 
q q 'IJ 'IJ 

u~::i~{tln L "liu i.ri i. ri.:J1.:J 11 :IJ,Y.:J~1 Lt1L~n"ll e:J.:J~u ~ ii ~"lln~.l'l LL ii.Ju 1-:J ue:Jmnnttu.:Jl'l'l.J 1 u 
q 

LL:IJG=~.:J LL'VI~.:JJ1 uG=~::umhrnj:IJ"1f1~~i.3Jii~G=~tJ1u 
..J .I~ , "' .J' .I .J' .J'VJ, ..I fn'VI11'Y1l'l'l.J C. jejunilcoli u'U.Lue:J'U.e:Jtl:IJ1n ~fl L'U.fl~~uj::L11'YIL'U.fl'VI:IJ L'U.fl Ln b~je:J.:J 

'1.1 'IJ 

1 u 'lri LL~:::L ife:J i<ilf~'l'111 i ~n i.3J..t1n\l LL~mue:J·fbn e:1f~u J1u:1J~ULL&=l::f..J~~.nrn'Yi'u:1J LtJ~\lL~n 
q 

LL~:::J 1 LL\?l L tlu ~'Y1j1'l.JnULL~'rh L :ffe:Jd'~ EJ.Jfllj~1111::'iil1 L l'l1:: L ~1:::~" 1 un1jL ~~ru ~,tf uLLa!liJ:: ., 

-wu u.J~\ljEJ~~i~ 1 uEJ1'VI11LL "Ih~u ~ 4 e:J\l~1 L'll~ L:fitJ ~ Ltlun ~1'VI ~1 tJ itl m~LL~::: LL "lhrhm LLii.J 

'VI&=l1 m~ em LL\?lni.aJ~nm1m ~:1J~1u1u i.~ L "liu l'l'l.JL :B'EJ u.J~\li'i~i~ t1 ~1 u J1u:1J LL&=l::J1~:1J~ Lnu 
'IJ 

1 miH1u wsn t.~itlm~LL\1JL3JL ~:1J-;'l1u1u 
'IJ 

Ell'V\11~ LU'U.l'l1'VI::: 1ri'iimjLL l'l1nj::liJ1 tJ"lJEl\1 Campylobacter ~ f.l i.ri b rta.J~1n i.riiiL :ffeJ 

C.jejuni LL&=l:: C. coli tlVLL~11 'U.El"'illiJ1j:: (Jacops-Reisma, et.al., 1995) ~.JttUmjUULTIElU~.:J 
'IJ q 

ii1 Elm L'n tlu ttJi.~ ~\l1 u 1::'V111\ln1::'l.J1Um16JJ1 LL~:::"111 LL 'VI~:: -:u1nm1i:1J ~ ~nu~\ltl 11n ~liJl n 
'IJ ~'1.1 

i~{ (~"l!j1 L~Elnm~ LL&=l::l'ljL~qJ ~~u1~nrn, 2553) 1-u.Jl'VI7EJ"lla.:JL'VI&=l11iJ1ni~{tlmwt.~\l 
1 'VItl~ ii-;l1U1'U.L'll&=lGf 500 L'1mGf n~l:IJ11fli'111ri'Ln~rn·n~'l.JthtJL~ LL\?le:JV1.:Jhn~1:1JLLa!11 

tl~m rn~'l'111 ri'd1~ 1 1~-:u::ue:J mLiil::ih :B'tJ tJ £it1 £i1.Jonn"l!u m1Ln<il1 1f1~·mLL 1.:Jiin1111 tJ.J1u11 
'IJ q q q 

L n~-:u1n fllj'l.J1Ln~J1U:IJ ~ iimjU'U.L tf e:mm~::m1 1 anJ1~L3JL~1h u~~1 tJ ~ 1il t1'1u (MMWR, 

2009) 

n11u1111~ tll'VI11~iiliJ~Wt1'1tJ"l!it~d'tluLfl tl'U. '1'111 ~Ln~ hf1 campylobacteriosis 1~ tJ 
q 

ii t11 flljn1:: L l'l1:: LL~ :::~1 i.ff'5 n L ~'l.J LQtJ'l.J l'l ~ u 'l.J1\l ~1 tJ~ u TIIiJ:: f..J~ ~ ~1jW ~~'Yl u~ 11 :IJi'em 
q 

r-YllmliJ::iimmj'YitJ.J11.:JLQtJ'l.Jl'l~u iimmji."ll ~~ui.ff' mL~tJu thmuuJ1 LL~::i:i:IJm~tJ~ 
'IJ 'IJ 

mm11ht.~1iJ::di<il~U111tJ1u 2 - 5 1-u. 'VI~.:Ji.~1UL:ffe:~ LL~'l.J1.:J~f\le:J1~1in~1'U.1'U. 7 - 10 1-u. 

u~:: 1 U'l.J1.:Jnjrn Campylobacter L "111 i:inj::LL~L~ EJ <il LL~::'I'111 ri'Ln~e.lu~j1 t~ii.J~i ~ i.!ii e:J1';Jl'l'l.J 
'1.1 

1111!:fllfllj'Yl1.:J1::'l.J'l.JU1::1n'Yl"lle:J.J 1 j~ 1 un~:IJ El1n1j Guillain-Barre syndrome(GBS) 
q 
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g... I 

2.4 tiie,-, (Mould) rh11L~tn(Plf,-~e1Vi1,_tiJ,..,.W"M-

L ~EJ~1U1.J"ll'it~ L~ m~'iqr~::~~~Hn"JWM ff11WM1nm ~a~1 L~r.m L3J 1fl1'Yl aniftu 
• A' ~ ff'-1 (I G,..l ..; A A A , • • • 

(Mycotoxm) L"ll'El11ff1tl'r-lU~'Ylff1flqj'Yli!-Jrl~ff11'r-lM fiE! Pentclllium sp. LL~:: Aspergillus sp. 

ff11WM~1nL~ernL~LLri Alfatoxin Patulin Ochratoxin A Luteoskyrin Sterigmatocystin 

Penicillic acid LL~:::Aiimentary toxic aleukia (ATA) 

LL~~.JEI1'VI11~'r-lUff11WML'VIiihU1JuLflau L~LLri L3J~~Tilli"ll'1~ "Ji11l'r-l~ "Ji11lEJ<il 
"' 

"Ji11'lnfLrlrJ 51L3J~~LL~.J tt1aff.J L3J~~ 1n 1n n1LL~ ~~L~e:JULL~.J 'r-l'imJu 113-ltY.JI!-J~~nrusn 
U3J 1!-J~~nru'lfLUbnfl~ .J11!-Jr!L~ LL~:!:I!-J~~nru6f1~1ni~-f L"lfU LLl!3J LUfle:JU L-tie:J>'!';I1ni<illnU 

nru"l!1~~3j L ~e:J11 L ~'iru LL~:::I!-J~ ~ (i11WML "Ji1 LU ~.J'Yh L ~ (i1~WML 'VI~~ ifi.u ff!:~3J El ti'l ua1 t11:: 
.. ... 'IJ 

' "' .. 
m.:~ ') "1Je:J.:Jff<ll1 

.J -l.f .C. A A oCII 

(i.fl11!:'Y1L'VI3JI!:(i3J'Y1L"ll'El11~:::L~"Jru flu e:Jlli'V1113J 25 - 40 El.Jfii1L'1fr!L'1ftl(i LL~:: aw 
.. q 'IJ 

Lrhnu o.a5 wM"lle:J.:J(i1"JWML~~~ii'Luu(i1L~~'l~1<i15m(iu Ln<~Jm,-&ili!L~a"lla.:~t<il 'l.intu~m'l 
q 'IJ 

LnlilL ita.:~em'l U~El3JL~ LL~::~UL U~fflil 
q 

(i11WM~i'innu~ ~EI LLEI~~TnansnuLn~~~n Aspergillus flavus A. parasiticus. 
'IJ 

LLfl:: Penicillium U1-:J(i1 t~vrulf ~1'!!n.J1Uflru:::n113Jn1~tn'VIl"JLL~:::m 1~n1'VIUiillr:h en~11 
q 

~:::ijLLe:Jri~1'Ylaniftuatit~1aJLnu 15 ppb (part per billion) 
'IJ 

hfl11'Ylaniftu (Ochratoxin) LUU(i1~WM~'r-lUL UL3J~~Tiqj"ll'1~LLrlULLe:J~'in1hi' dju 

(i1"JWM~I!-J~Iilifu11ilm~el':n 2 "ll'U~ ~e:J Aspergillus ochraceus LL~::: Penicillium viridicatum 

Codex L~n1~u~u13J1tuff.Jff~~auru11i1L~ 1afl11'Yle:m'Bu LEJ 1luLflau'lunru"ll'1&i cuq «~" Ql 

'r-l1'Yl~U (Patulin) LUU(i1~WM~I!-J~Iil~U11ilt~ Penicillium expansum 'rolULULLe:JULU~~ 
'IJ 

' ... 

L tb L~t~ 'r-l1'Yl~UL~3J LUU(i1"Ju1i:n1u::i1fl113JL ,Y3JiuL .W t~.:~i'a t~ r~:: 0.1 (i13JI~n iru ir.:~n11L~'iru 
'IJ ~ .. 

"l!El>'~ E.coli LLfl:: S.aureus i.~ LL~LU"lJru::L~tl1rlUn11L~i'UW1'Yl~UnriEJL~LnlileJUii111r.J L"liu 
'IJ 

n11 L ~WTYl~UtlU'VIU 'Yllilfle:J.J~fl113JL"Ji3JiU 0.3 - 2.5 2j r~~nf3J~ e:Jni'3J"ll El.J.Jl'VIUn~1 ll1 L ~'VIU 
'IJ 'IJ 'IJ 

<111r.J 1~n.Hn~a1n11ff3JEJ>'~l.l13J tle:J~ijL~a~e:~an L~UL~a~~e:w1u~u aJ13J L<~JLL~n ti11ifl113J 

L"Ji3JiU~1nl1\i~:::Ln~ hfl3J:::L~.J L U'VIU W1'Yl~ULUU(i1'~WM~'YlUfl113Ji'EJU 100 fl>'lfii1L'1f~Ltfi£Jlo'f 
'IJ 'IJ 

UlU 15 U1fi L~~t~hlff~1£J~1 
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1 <1J ..,; 0 6) i.J A ') t;;: A 

2. 5 Tn<f (Virus) 'YI 'Y11 b 'Vi~ n (.PJ b "H'l fl1 'Vi1"n i.hfl rn+ 

dJU~\Iij~1~~ii"LJU1~H~m.nn 1h::mrn 10 - 450 U11UL~~1 "il::L"il1nm~::L~~ 
"' 

~1u1u 1~~ md ~ii1ei~~L rhttu ~hi'~ri e:JL~di~ h~ L~L~tJiim~Tntlu~~ L"il1ru'l~~ ~rn~nii 
... • 'IJ 

~1 nnrh~1£Jh1~·:wwn~i'~u~~rn~nii~\ln11 30 ~\1~1L6Jf~Ltn£J~ ~\ltfu~1~11~LfhJ~ 
'IJ • 'IJ 'IJ 

~rn ~11ii~1 L"liU ~~~rlnt.'Y11e:J~n~~"iJ::LtJU~1n~1\l~~ ~1~i'1JLT~-~l Un11LL 'V·dn1::"il1 £J LL~:: 
• 'IJ 

n~t"'H'i~ h~nl.J~u~r.r 
q 

LJ~~~LUU~1L~~"ll~\l hmhmL~::L rl1Ltl~£JLU1~ n1::u ~ h~ih~~1~LtftmL~:: h~6Jf1f • 
'l-liw1~un"il1n ~~1tln El1~~~~am G(~u~£JL~ UEJmnnUFJ'\Iii11~~~~ ~'Yl1\l ~1~11~ L n~~1n 

'IJ • 

'l 1i'~ 'l~mi ~~~\Jan L~l.J 1,-~~l.J 5m~1J 11~ 1tl~1~ 11~~~ m\I'Yl~ LL~:::~<ri1u ttlu~u 

FD323 

Total Plate Count 

MPN Coliforms 

MPN E. coli 

Staphylococcus aureus 

Salmolnella 

V. parahaemolyticus 

V. cholera 

Bacillus cereus 

Clostridium perfringens 

Listeria monocytogenes 

Enterobacter sakazakii 

'IJ 

1X~£Jn11 1 ,ooo,ooo ~~ ni'~ 

1X~£Jn11 500 ~El ni'~ 

1l'mm11 3 ~~ ni'~ 

hl~l.J ~e:J 0.1 ni'~ 

'13-i~l.J ~ e:J 25 ni'~ 

L3-i'!Al1J ~ e:J 25 ni'~ 

'13-iY~lJ ~EJ 25 ni'~ 

'l3JLnu 100 1u 1 ni'~ 

'13-itnu 100 1u 1 ni'~ 

L3-i'!Al1J 1 u 25 ni'~ 

'13-iY~lJLU 10 ni'~ 
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