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Azl 2.1 uammm‘gﬁuﬁmna“mﬁmﬁmﬂmma

Organism Number
Total Plate Count 1x10° ih 1 g.(a):5x‘l04 in1g. (b.c)
Coliform or Enterobacteria 0in0.1g.or 10 g. (a,b,d);25 g. (c)
E.coli or Fecal coliform Oin1g.(a)
Salmonella spp. 0in0.1g. (b)
Staphylococcus aureus 0in 0.1 g. (b)
Yeasts 10in 1 g.(b):1x10* in 1 g. ()
Molds 10in1g. (b)
Yeasts and Molds 20in1g. (a)
RUEILNG (a) : Argentina
(b) : Poland
(c) : Chile

(d) : Netherlands
fiun: (Marshall, 1986)

2.4 N51EuaNMS hurdie TunsaruaNANuUsanstlurAAd LR ERLUE

flafe hurdle WiluiFanualussnisgaamnesléun a, pH qrngdl udu e
uladadndoyluntsmaunauduiugiuns flusdnfsaims hurdle technology 48na
\F N1 combined process , combined method , combination preservgtion , combination
technique , technologia degli ostacoli , technologie des barrierers f aflunahilads
UszauanudnaninlunisiazeauauqAuns'd 0178 AnANeS uazANITRRN
12981M3ANFRING

N5 hurdle e liiinannaassauazanuilseasiaasanususasalinazuan
1y ar g + o - = Lo ) . ) - 0.’
ey auediualinresdning wiatdlsfinuazfiasaunsansuan Swiuqau din
= ¥ o D :& AJ ¢ [=3 o ] a' o A' .3
Tffiagluenmsfld Suauqdund disfuniloglunfniusassiasliifinduauunnteau
3 < o L - r:" t o« & o o
agsAFRu ndad Al uAeus aiaevnaluiis
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Ausaslunnd 2.1 Jufetreminiousinldilasde hurdle lunisrouns
prtlaendy Taesaadned 1 uansdendndianmsiiinasldiiadea hurdie 6 fadede
frunniigernseulsgy (F) qmmﬁﬁ'{wmzmﬂﬁué'nm(t) , Ufuan a, Wiusnzaw ( a,),
dfurn pH Winungan (pH), A1 redox potential (E, ) uazsnsuReiAuaslundndoe
(pres.) ﬁququémz‘iw?e‘fwuﬁqﬂQnﬂﬂ:ﬁ’fm‘lﬁa'\mmmwuzﬁﬁﬂ hurdle W 6 a1 Aq
FnlfAnrnuauasenstlundniosu adndlsfmulufaedned 1 SiluReowud
wqﬁﬁtﬁqﬁu FelumalfiRassrnuges aanudndtyreciadenurdle uinziladafianli
Wi fudusioadne 2 flade hurdie fiflaaudndnylunsinlfifarudaenseie A
a, wazanaiude mun'mﬁué’nmiuqmmﬁé’h , A1 pH uazAn E, illutlase hurde ok
udAyliaanin wine 5 dedeilnafnmasienisfusinmnafyFvlnreadaqauns &
Liframslusdnsnsild Enfisautas udulendifaedned 3 Tade hurdie Wea 23

tlada it naguitANAIR] LazANNlaesiaTenARA T

e N
’

.b.\ .
o/ \ g ' \\ ///\\\ P S
No. 1 ! F ; t Y Seallv Son\V Sfen 7 Jres)

NO. 3 t 8y PH Eh pras.

.J g ] a o fd.d 9 [ &
DNN_2.1 Wmmwmmaﬂnm%wumihﬂqw hurdle "Lumﬁ'muqumﬁnmm LazAId

Uaanne

lundniudiuteesusilads hurdie AllnaraniupsfauazruLaande NdAYy

Ae A1 pH uwazsesasNnAeatsiudefiinaly Inefindnduidunse Wemateanini

T ... |

. ‘ a o'al' o 9, - ] : o af ada Qyall <
WMNNZANABNIAAT (12938 WE i iiialsn douansiudetanldpe TnAsuwulnen

[ 2’/ & ° 3 < drni- Y nl' P a o Cd 1 ol T .3
HAYLUENUT ANIRELTRFAUNT €N almiarudadeluafaing iy Saduazsn AN

]
v (RS Gi' <4

=1
d
A:ll 0 A K c"’ n‘ ¥ L] ar L o g os o ' Ail

UABIATUIDNITAS umu‘l‘v)umuﬂwqm WaanuUaeada lunaniud Assnadned 3 Tunw

2.1
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2.5 ununaasasnudslunfniunangsaus

neaundsdnuasindaintnendy  dusstudeiitenlundnsusfunseun
maelinengnidew sudrutuastudesinty deldluemnstanundnlsivinlisama
esamalanuulag u,azms’r‘TuLEﬂmﬁmﬁﬁ’ngnﬁﬁmﬂhﬂmw%u FuvanzdwmFundn
Fuusfilainuannufeu

Tunegeanssulenldfimdesuwlnenuf elnunadesuulaan  lunm@s
wpaus Teanstudnriaiadlindefniaa ﬁ'\lﬁ’qmauﬁﬁmmuﬁmmﬂ%‘ﬂuuﬂm
T i Aanmanunsalumsldanssineunsndueinu (permeability) sasufaaanlaauulas
laldu M linaAuraenainameuengadignielugatassdung difanisdndesty
$ar Fuduaumginliadund foinen 1¥nnnad giivlauacaaadlufign dasandszng
amasssnstuderlstifuegfusnaniimusiuaziandsesenns  pousiTAnand
uar@ndTndrytesemsfiinasiadss@nanmaasansiudeldun A pH sadusanied
Finmmamisiudeiasiasld  wulnendlalésdluermsazlasyllerlugiltassn
uazdwnnetmaiuilen pH 40 wFaRingn msﬁ’utﬁ'mﬁmﬁqzm@ﬁlugﬂﬁ‘lﬂumnﬁq
(undissociated form) FeaziflugnilifilszAnanmgeiigagessnstudesiod Wesanlugl
aiunndatiazlafiszq fvasnsaazangludouiiulaifiludaudedumanataqduns'd
1$8 (Branen,Davidson and Salminen,1990) WngiauaAuTlunanS T munsiayldans
fuderiiod daefnenglunnfiufnmilesanineesusiissanfigninngusinasalng

1l pH 4.0-4.5 Faugnaluansed 2.2

A ) 1 o -
AN 2.2 Ha189A1 pH AansLANAIAINsALLILlEan

A1 pH Sanavrnansmunladniiegluniflaiunnsa
20 98
3.0 95
4.0 60
4.5 30
5.0 13

fan - (Aans,2529)
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AR 2.2 azfiuinuneeuusiitan pH 4.0 Weldnsmuultnacivlszang
awlunsfudedeqdundd Wannndunmauafiiidn pH 45 iamind pH 4.0 nem
wulsdneglunlfliunndaunnnin@ pH 4.5 dwfulFunafeygnatfifluamsls s
UsgmAnsensaeenansnigaetiud 84 An aygAlild namuuladn vialnduuvlaian
wia TnunaFasuulaen WwFuugegaladfiu 1,000 fadnfuse 1 Alanfuaaseiws
wiafenas 0.1 luaaianas

drusummeiiazldfuainansiudesiaiie snnmmaseanudnaslisalfifians
grantuluiume Wesndumedinalnlunnstdaranuiiuimasnsawulsdn aanse
wlaaniiusnadnly alilsuriy glycine Astlu hippuric acid %uuazgnﬁ'umnma
flagnoz dnfivaenlailégniremedueanlusilees hippuric acid s azgnadalannissax
fiu glycuronic acid udaduaannisilaaazlugilaes benzoyl glycuronic acid Asnfnag
Fugne hippuric acid yetiaganazluauazilszann 1.0-2.5 nfusadu Faaziinfunsauala
anfiuFlnadnlyl 0.7-1.7 nfu doushsdafignlunsadanentlugiiaas hippuric acid w&Y
aniinsuitnansmunladn Wnluie 17 Heanfusieund dwswiafudnldus ina neaaule
8n 24 nfuAaR

dwdulszAnaneasnsmuuladn lumsfiudsnmand guiulawd anianeqawis

Yol ad

> - - °o o al g ool A o & a a a o P
WU ATLT ENANAUAN BAR T LATZLLANLE & ﬂﬂ‘i:ﬂﬂ‘uﬂ\'lﬂ'\ﬁ‘lﬁ?mmuiﬁ‘ﬁ?ﬂ‘n’]ﬂ'\ﬂﬂﬂﬂﬁﬁﬂ

49 FIRINIADT) UATULATIS 8 WazaziitlssANEn1Nnga8aT pH 2.0-5.0
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3.1 ImgAy
A o o o a A o w 1
weeua AuanlaeuT Snnd WA anuasrmest € Usanalnesnin 482 wy 1 gee

ynAms n.9091000 A& 1S 2. nsalsrune A aynalinng

3.2 aunsaluazansiall

1.stock culture ﬂlml.%@ E coli

2.stock culture mfﬂaL%'a S. aureus

3.stock cutture ﬂl’aal,%ﬂ S. enteritidis

4 Xylose lysine deoxycholate agar ( XLD Agar )
5.Eosin methylene-blue lactose sucrose agar ( EMB Aga‘r)
6.Mannitol salt phenol-red agar( MS Agar )
7.Egg yolk 3%

8.Plate count agar ( PCA )

9.Nutrient Broth (NB )

10.Tween 80

11.Peptone

12.47umde

13.188ANAABITRIANAY

14.0um 1 uaz 0.1 AafAnsT

15.990g13% 250 Nadans

16.0nnag 500 Haaans

17.u¥iauriaga

18.Anfeuasnagas

19.990ufufiusatng

20.pH meter

21.Blender azgiliiien
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imﬂﬁ 1 PIHBRLNERNLE TElAN pH 4.0 0.1 uaz pH 4.5 0.1

de o
daulsenauiasry :

JUADUNITHARNIEI AU

wiuite 68%
*yrdumnagnau 10 % 6%

( &uFuuneasuaiaisn pH 4.0 +0.1)
*ﬁ'\i«’umﬂgni\'"u 10% 5.4%
( famFunnenaugiiien pH 45 +0.1)
Tdumans 3%
anstuds (Infasunlasn) 0.09%
TnAnanse1nauneziden (leda) 14%

WNRAUARALA 6%

1 v
WNNARNNEBWUATBILTEN NTARANY arveswmef 4 dsuvalvesin duazld

d = i 1 L] . o
1393 KORUMA naniuiluef asiunsuwuulali@dud ssuugoyginie fllssauaanusa

Tunnsifu 2 528y Aa speed 1 (HuAandag) uazspeed 2 (fluaanasa) lnalduneuly

- Qs dl
NISNARANNTAN 3.1

NANUILTILAZ A3 e

fusaaaauiianiuagst 1w

a <& <
[ ANNAAUARTLBEIA j

lﬁuﬁwmqmﬁqgmﬁmm 45 Jundl

4
A NIBNNANSS NI RANa LAaZIR e auas 1 TLALE

flufngaaniafiuasaaniiageaduiu
e 2 unit

-1/ vacuum pump
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s niiuatfiactas

=
AuUNNAAE 1A 5 1T

1 ] 14
flusingaruFIA NN UINA

4 %’ olo A . 1 2
Tdurduanegnan 10 % susniuetieclian

aunuang gl 3 wi

L 1 ¥ L}
ﬂuéfqam’mﬁqmqummé’umsrgnau 10
Y% NNA

whagpsiFagaduagt 1 wid 30 Fund

f1a vacuum pump

lﬂué’wmm@‘qﬁmﬂumaq 15 uni

MAYONNAISE

o

i :’I < o = o fd
DNT 3.1 UARSTUARUNISHARNURUNEBLUATRILTEN NTARMT atuesmaisd dsuna

nednna

4

al

wNNEauuanlAn pH 4.0 £ 0.1 uay 4.5 £ 0.1 wtiadly 2 dausell
J J i < oo
doudl 1 sneeuualdiUT suiiey ( control ) inlingmuuniidaiuean 35 fu
1 o @ o - -3 a 3
rewthliifiuinmaznsadf uouaeqdwd disvm (Total Plate Count) UATRIIAWI
-3 -1 . ' é’ o v o
T unouliaE.coli , Salmonella spp. wae S.aureus LATQANATIAULTRAINAIINNT 7 U
o o o . e oS
douii2 aeeausiiinistneida Ecoli , Senteritidis uat S.aureus Inguandneite
13 o=\ o’ z d'
wiazaliaaclusneaauanifuneud 2
v d . & : o o
AUNAUN 2 m?ﬁnmm;‘ﬂqsﬂmmk‘nﬂ E.coli , S.enteritidis uae S.aureus wnneadly
a o o ' g o a a vy : o
nARSUTTNIBaMA sEHdannfiuinmigaugivaatiuean 35 Ju

a

\ & , .
1.N15WA3 81N stock culture solution 2238 E.coli , S.enteritidis Wa% S.aureus
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o X a & o 1 ' .
1.141 1 loop 1291127 Qﬂﬁumazmﬂmmﬂﬂﬂu@ﬁm? NB (Nutrient Broth)

oo

100 adans uragtaunzunn 250 Haans
1.2%usezaanliiindigoamnR 35 O, dwaan 24 dalue
2.ﬂ'1ﬁ“13'1_|'5'1u’3m%ﬂ1u Stock culture solution ‘nﬂdé’ﬂ E.coli , S.enteritidis waz
S.aureus

2. 195 sugnsazastivinaf(Peptone 0.1 % way Tween 80 0.05%) pH

7.030.11UF 41mg 9 Naddms Auu10 naan
2241 1 AaAAN3289Stock culture solution wARLTRANININNTARANe 1Y
L A [ 24 - -
asazansiiives Aszsumtuidude 10'-10™
o 5 cJ ] 73 o o )
2.3118798 a8 18R aUAT NINNT spread plate 2TALANNIRDAN
¥ ¥y X
az 3 911aeld PCA luamisaaaude
o 1 4:‘ a n‘; [}
2 s lihianfigeungR 35%4. ilwean 24 dalug udaiuauaulalatiinese
unatluauulalatinefiafans
2.5,A1UStock culture solution T80 AALARTTIRATINTILA N NTuLiuaw]d
Tugiifiu 4 9. e ldsialyl
3.msaneTaLAazIiaaslu Mayonnaise (Inoculation of stock culture solution)
3.1678189470 Stock culture solution a3 axldainda 2 1dlunngasua
b74 g 1 -4 73
e ldimaududuraada Ussains 10°-10" Talatisansy aeldblender
2 : X ,
azgiillenilunanansazanaiaeanada uaz Mayonnaise (uasn 15
o «
AU
. o . o ' a‘ o
3.211399 Mayonnaise 300 nfu uul aceptic aslumraufafiusaatneim
[] ng i 74 o’
NSRNTALAD 19AA 50 NN
3.3fiussatineainda 3.2 49uau 6 190 Tgamgiveaiuaan 35 du (e
ﬁwmmmqmé”mﬂmsﬂgj?ﬂmam%@ NN 7 %
. o X
4.NN5ATIANLINUIULTD
-] (-7 3 74 Qr
4. 190 smseariuidiann 7 Juauasy 35 44
ar ] : ar -« - oo A ar
42798 ueeaua 10 nfusiaansazaetivinas 90 fadans NrzAUAIN
4 7. ¥ N X X
W19 107107 11 3 g1 lunsazsvsupAaRaasing Mawvnadauie
LAz IRARH
5 8 ¥ . - af daj [
42188 E. colilfanmns EMB Agar g3 spread plate lAlatiills

1881 w5 oAl antinuuaaiu
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4.2.2L%ﬂ S. aureus Wanu1s MSEY Agar (MS Agar ias Egg yolk 3
%)3% spread plate Tl g namaawuaziiclear zone 15104
79117

4232 S. enteriticls. \¥amns XLD Agar 33 spread plate Tela%
FlafdAatufraewndands @aay  vdelifldsns
nanslalail

4.2.430q@urs Siamum 3914 Mayonnaise #lalfinsdnaidaladae
1] ianslugia control Ineil¥anss PCA 33 spread plate

4.3 ihinfgoumg 35°%4. iuaan 2448 dalug udadaiudineg

Fumawii 3 nsAnEnalasuuaasen pH E9INNSNUSNHINTERIUA

1.9A1 pH qasunsauuan i usanlF e (a‘qu‘?{ 1) LATANtRAUATTINNTTE
Fausazaiia (dquﬁ 2) Fnenas aa pH meter 90 7 71 auAU 35 U

2 Aianeirnuuansnaties e lisunsy RCB ( Randomized Complete Block
Design ) LazAlATERANNLANFNTadAeAE A s DMRT ( Duncan ' s New Method

Range Test ) NszAuauidiasiuiasas 99 (P<0.01)

897040



und 4
NANTINAGES

18

4.1 ANHMUSYNINMEMATRINILDUUR ANAT pH 4.0 £ 0.1 was pH 4.5 1 0.1

. d det s
AnmnznNEnnTeRnsawuan il lamenunlnenfasay 0.00 illAn pH 4.0 £

ar 1 o/ ) A 1 3 ege g
0.1 uaz pH 4.5 £ 0.1 resetradfaufieu uazsretraniinnsdneda S.enteritidis |,

. ' [ ¢ n; - o’ o
E.coli uaz S.aureus sewinamiafiuinmaigaangiiveaiuos 35 du laevinisasaanay

s L] o ) L 3 A 3 3
W 7 U wudrdnmmenenisnmaeshedialfaufley  wevsaednadinnsdete

S.enteritidis , E.coli uaz S.aureus Liflpauuansineiuae Lansneiluteasdamaumaes

. Sy s o o o
adfinsuandu Lifinawiu fnfuunduaneguss uantlumsed 4.1 uay 4.2 uazn g 4.1-

4.8

AN31971 4.1 LAASANHIUZNNNNENTNTBINBBUUANTAT pH 4.0 T 0.1 129fetaF ey

< ar ' d'd 1 "{ N, iy ' & o
WIEIL LRTAIRNNNUNNTaNELEf S.enteritidis , E.coli WaY S.aureus $5MAINNNISINUTNRN

a1 ANBRUSNIINILNIN

. =2 > e | TS

() UNEAUUA BJ'\EJ‘EQL1J@“/I§1']EIL‘ﬁ4 YNEDUUATIENNTT NIBBLLENTETE

fasnawtlSeudien]  S.enteritidis E.coli S.aureus

0 gadduATIaNUAeY | udeany EA ety MR en
hifinsuandu bifl  Faedhulf sufiesediwFeumdey daedruuf eniiey
A 4 o o 8
nAUTY Andauundu
ANEYLT

7 laaaduBemauiuaes |duwdesiy iuLAERnY WuAeafu
Liimauendu Wl Prediadfauiatdedradf audioy fatnads audiead
o s e e 8
NAKWN UNRUUEY
RGN TER

14 |geaduRreenvaes | dwdAeaiy WAy Aty
TLifinnsuandw )l [Foathads ﬂusﬁﬂyﬁ'fxﬁﬂmﬂ?ﬂmﬁﬂu Faatitanls ﬂmﬁﬂy
o &4 ol o 8 i ’
NAWYY Unduundy
AN




19

381 ANVOUSHNNENATN
. X T3 T 3
() HUEBUUS T I i I e
fhatnaulFauniien]  S.enteritidis E.coli S.aureus
21 hesdudanauvaes | dwRaedu WwAaaiu iwAnaiu
v
Lifinnsuandu il FoatrwdF audietifettads auiied daattadF eudiey
a & o o 8
NAURY Anduundy
CRELTER
28 | gaadudancenivaas |WuwAeqniy EuAany Waeaniy
Liflnrsuandu il FoetralF auiedifetiads sundfien] soadaals audey
o 4 o a 8
NANWY AnAuLNdY
AU
35 | geadudTnnanwans |gwaseiy LT ARy
Litinsuendw 43 ﬁqmimﬂ?ﬂnLﬁﬂuﬁfmtimﬂ?ﬂmﬁﬂu Aaatinalls erusiel
o A ol o 8
NaXiU Anauundy
LR TIEN

AT 4.2 LAAIRNHALNNNNBANTDNEDIUATRA pH 4.5 T 0.1 199FaeinelF e

<t ar ] d‘d ¥ 3 W .. ' ' -
el LazARsNINNNIsaNeLTa S.enteritidis , E.coli WaY S.aureus $RINNITENLTNEN

VIR ANVOICNNNENIN
ar < < = P al 4
(1) NIEIBAUUE mzmmawmﬂrnﬁ mﬂmmawmﬂmﬁ mﬂmmawmm‘nq
fhatnwlT audiey  S.enteritidis E.coli S.aureus
0 gasduRannnnvaagd WuRnty uBaaty [ duAtany
1<} 1” 14 o 1] <l i o 1 al =l ar 1] =} =
Taifinsuandu 1 | Aasdradf audiey dedradFauiiay shadtafaudien)
a 4 o o 8
AU Anduundy

CYENTTER




20

1481 ANHRISNIINLNN
. T 3 P I 3
() LNEBLUE W NuaTTheTe mﬂmmawmﬂmﬂ' uneauuainnedy
faasinqlFeudiey|  S.enteritidis E.coli S.aureus
v b <8 1 < [ ] < [ 1 = o’
7 |1eadudennauviasy dwAeanu Aty WuAeay
laifinnsuandw il | sattadf auiiey] Fatradfaudiad feadtauls eaudie)
- &8 o o 8
NAUTY AnAUUFN
ANEFUT
14  |9sadueneumaed wheaiy LAty ARy
Lifinnsuandu 14T | Asetnads eundien| fhadradf aundiey fatneads auiied
a A4 o a 8
NAUNY AnANUNEY
AN
21 gasduianamuaay Hwseny Wuaeaiy WAy
laifinnsuendu i [shadraSaudeu| fhetnadsaudiay fasnelsadau
o A4 A e
NAUTYL AnAUUIEY
CRELTIER
28 |aeafudsniaunaay WAty iwsReady Wudeanu
Lifinsuends Uil [FaatralF auiieu| seadalf sudiey Aaetnaus sudey
a 4 o o 8
NAUNY InAutIdu
AU
35 |gasduBamenviad dwReiu A eiy Agiu
Lisinnsuandi lidl [Faetradlfaudey é'l"mzimﬂ?ﬂmﬁﬂd Faatinudf aundied
o 4 o o 8
NALML Anduundu
[aegues




154167

21

- a
=3

NNT 4.1 3napduai idusetan T auiny 751 oH 4.0 £ 04 lusvanaanniaiy

$nwn 3534 Nanmadivies

4 o i & e B "
ANA 4.2 NIBRUUANNINNTANENTES. enteritidis NHAT pH 4.0 T 0.1 luszazinainasiiu

Fnen 3554 Nigunniites

U

woarynanzna inlabnininges
evhunalulafwszenundve sranesa



22

B BILUEANNINITNARD

& P T sy LR A z o
£ St aureus 1u3$ﬂzL1a1nﬂiLnU

2

~

1} ] v 1
AN 4.3 W1ERBARNINASHNeTe Saureus NsTAL pH 4.0 E 0.1 lustasteannnaiy

N 357U Ngrunpiivias

| i o ' 3 5 i ' -3
DN 4.4 WNgaRuaRNNINIsaNeda E.coli ANAY pH 4.0 £ 0.1 Tuszazaimsinuingm

359 Niaaumpiivies



23

AN 4.5 sneesuain ididuseetiudf audieay fRAN pH 4.5 £ 0.1 lustazieanmaiiy

o

s :i’ a v
Sh 359U NAUNDUUBN

-l

AN 4.6 NAgRuuaNNINIsENeTa S.enteritidis INAN pH 4.5 = 0.1 Tuszaziianisiiu

[ 9

$nwn 353 Ngnamgiivies



24

: i
mmaamaﬁmmwﬂaaa‘lama

» . % . N = g ~ Bfl
St. aureus Iu‘szﬂmmmsmmn |

>Ry

DOWN 4.7 NBBUUATNINNTENELTS S aureus NA1 pH-45 & 0.1 lusvesmanIasy

D

M 353 Aigaunaiinies

smdsLEIIIMsnARes @ de Ecol 4

s

~Ar- < -
399U NPUNNNUBY



25

a - P P )
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NANNSI LATIZHLS mml,%'aﬁauw £1999NA (Total Plate Count) waviaa Salmonella

«

» S 1 A ) o o
spp.,S.aureus Wag E.coli lushatraF sudisuilidnpH 4.0 £ 0.1 mendinafusnels
J - . . 1a X o all ¥
Figunniides wean 35 4 wudnlFunnudeqdwd divue Tuulinasasainiaad usiu
22 x 10 * Talatlslandu msaalainuda Saimonella spp.,S.aureus waz E.coli lusnatng

o P a' 173 s T e ar a'
W eudieind weiu uwazluzendnenaiuine deuanslumised 4.3

v
= & o

< = X o 2 &
A1319W 4.3 uansFunoasieqaun Feviewnn (Total Plate Count) wasifsnouda E.coli

o (] A 1 -4
Salmonella spp. s S. aureus Tusastnuils eudiey AfiArpH 4.0 T 0.101eudan i

o A ) -
fnmigrungiautluean 359y

UFuroudaqauns d FLETIANIAALINIH(I)
0 7 14 21 | 28 | 35
Saureus  alaiuniu <™ <1 <1 <1 <1 <1
Log CFUMSN | <1 <1 <1 <1 <1 <1
Saimonella spp. lalaivndu | <1 <1 <1 <1 <1 <1
Log CFU/ASN | <1 <1 <1 <1 <1 <1
E.coli TalainFu <1 <1 <1 <1 <1 <1
Log CFU/n§u | <t <1 <1 <1 <1 <1
TPC TalaiWnfu | 2.20x10° 1.02x104 2.67x10'1.50x10" {1.33x10'16.61x10°
Log CFU/Ms: | 4.34 3.02 1.43 118 112 0.82

waenE mmq‘lﬁwutﬁﬂqaw Filusratrauneaus 0.1 ndu 1093 spread plate
T unoutaqawi fimmany Lsnepasusiazfredriimadude

Seenteritidlis ,S.aureus waz E.coli manmdamafiuignamgiveaiiuaa 35 du L7

VFanoudeis uiurandas. enteriticis Sifn 4.5 x 10 ° Talatisaniu mengamafiusnm 7

o [ 3 o ' [ % 3 -3 - . 1 e 3 4=. 7
Fi Asa hinudelusaatnedangns d9ude E.coli 1951F unnadand udu 525 10 ' Talall
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Saureus  lalailnsu 4.50x10°|4.27x10'R.67x10"[1.70x10" B.55x10°] <1"
Log CFU/ndu | 5.65 1.63 1.43 123  |0.98 <1

Senteritidis  Talainy 6.33x10°| <1 <1 <1 <1 <1
Log CFU/nfu {5.80 <1 <1 <1 <1 <1

E.coli Talainfy  |5.20x107 | <1 <1 <1 <1 <1
Log CFU/nfu | 7.72 <1 <1 <1 <1 <1

1 z L= o t (-4 -
wanews - aalinwiieqduns dlusitateneanus 0.1 nfulaeAf spread plate
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A = Y o ' - g o = c‘:/ =) k74 % ih' 9
fignaungiivias ihwaan 35 U wudnlF unnadeqauYF visvun AuurTiuanssannides usu
v [ ' 3 . o []
1.0 x 10 * Tnlatlsieniu mealdinui@a Salmonella spp.,S.aureus wag E.coli Tusianeng
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o a ¥ a 4 a & )

19197 4.5 wamlFunnstaqdun Fdvanua (Total Plate Count) wazilFunauda E.coli
o’ ] aj 1 o/ -3

Salmonella spp. wag S. aureus lumaatinadd sudiay AfiA1pH 4.5 F 0. 1aemdan oA

[ 4 AJ = Y L
fngnungiiviaailuann 35 u

= 3 o o g - g o’
UFunaaTeqauns d FLALIRINITNLINEI(TY)
0 7 14 21 28 35
Saureus  lalainiu <1V <1 <1 <1 <1 <1
Log CFUMNSu | <1 <1 <1 <1 <1 <1
Salmonella spp. Talainu <1 <1 <1 <1 <1 <1
Log CFU/Msu | <1 <1 <1 <1 <1 <1
E.coli Talainsu <1 <1 <1 <1 <1 <1
Log CFU/M3N | <1 <1 <1 <1 <1 <1
TPC Talatvnu 1.10x10> 8.90x1o4 5.37x10°|3.06x10° [1.66x10°|5.62x10"
Log CFU/n5u 3.00 2.95 2.73 2.49 2.22 1.75
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& o -
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e o a' 1
AMRAUSNENNNEaUA NAT pH 4.0 £0.1 uaz 4.5 1 0.1

e al 1
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Qs [ e o a
NAIMINUINEI 35 IuNauu)ives

o/ ' ] o ] -4 o ’ z -J
NMINTR3AAT pH JBINNERUARAATFAatNaIRINIsENeTasely wazineasuad
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AN99N4.7 Ha199AT pH Tusewinanaiusneiuagan 35 AUNPURHNNDY 1BINDILUA

fgzau pH 4.0 0.1

faating FTAZLIAINNNLTNE (3%)
0 7 14 21 28 35
S.enteritidis "/ 403" | 408 | 400° |4.03 408" | 4.02°
S.aureus 4.04° | 408 | 4.03° |4.09° 397" | 4.00°
E.coli ¥ 402° | 4.08° 3.92° 4.04° 402° | 4.02°
faetradlf sy 3.95° | 4.03° 403" | 3.96 404" | 4.03°
wanewws ' S.enteritidis NN untenuATEnaRNTe Senteritidis

2./ = Aa AT X
S.aureus  VUIEHNN UEDRUANUNITEINLGD S.aureus

; o Ya~3 ,
% Ecoli PUNEIDN NIEBRUATIN AT E.coli

o o AJ o ] ] 1 o O o
FaaneImilauiun L e nunedlifinnuansisadnsiiduddey

ad o 4 2
NNANANTZAUANNT RN UTREAY 99

AJ J ] @ o o AJ o
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d e
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o A - - o J 1 i
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Fednagluamslsznniifinga (Acid foods) ussiinsAnansiudelsun Indenuuinan
- ar <y ”i/ 1 a‘ 1
faeaz 0.09allundndtusitiiniifan adnnimassIwLdINNERLUaRalAT pH 4.0 £ 0.1
ey 45 + 0.1 swnsovnaeida Senteritidis ez Ecoli ldnengs 7 fu dawde
S.aureus waziaqdun? fismaafiuulduanaad eer Wansmafivinmundy  auld
X o d o o o

ANInATIANLITR S.aureus Tunntiaauad pH 4.0 0.1 Waiufneld 35 Ju uansld
@ i+ w X o o - X 1o Xy o & &
wiuirdrruilunsaunnivazilannulaesadeluaamnsuntisdy  wiieUsAaIAIDsS

an’ = 3 [ [ s 3 (-3 o o fj o t o
anguF inadoulugjeanfuson  Aviudsmnfunaioeiild 1 &lend  reuntadn

der

° s A o 5 =y o (4 L3 -y AJ
e Wadugannsiad rymu'imua:mmm%@qauw I FinliRnlsafiaraslud auald



35

¥ o
taNd@19198Y

fawad vioefnd . 2535 . nsruounisuilssiacwis . MATTEARMNIININERT A

walula@insineas annfunaluladinszaaundidigammisainnseiia . 797 w.

gNNR WARsANa . 2527 . 98393VEINN@IMIT . ANATTNIANEN ANEANENANERT

UM NENAEIAT UATUTED 9o Uszanuiing . 342 w.

Aang @t . 2529 . 98T9TNENNNBINIT . NIATTW/ARIMNITINEAT UITNENFEIAITAN

uATuns wialngy . 331 w.

Aaws Aala . 2529 . Sagiatluenus e 1 . pdanennansuazimalulainisanms

ANTARFMNTIUNEAT HUINEFENBASAEAT ANBNIAUIUTY , NFANN . 162

u.

Branen , A.L. , P.M.Davidson and S.Salminen . 1990 . FOOD ADDITIVE . Marcell Dekker

, Inc . New York . 736 p.

Cliver, D.O. 1990 . FOODBORNE DISEASES . Academic Press,Inc. London .395 p.

Desrosier, NNW . 1970 . The Technology of Food Preservative . 3 “ ed . The AVI
Publishing Company , Inc . Westport , Connecticut . 493 p.

Frasier , W.C. and D.C.Westhoff . 1988 . Food Microbiology . 4 " ed. McGraw-Hill Book

Company , Singapore . 539 p.

Goetz,P.W. 1988 . MICROPAEDIA : The new encyclopaedia Britannica Volume 7 . 15 "

ed . Encyclopaedia Britannica , Inc. Chicago . 1044 p.



36

Gould ,G.W.1995 . New Methods of Food Preservation . Blackie Academic and

Professional , London . 323 p.

Jay,J.M. 1992 . MODERN FOOD MICRO-BIOLOGY . 4 " ed . Van Nostrand Reinhold ,
New York . 701 p.

Leistner,J.M. 1994 . Food Design by hurdle technology and HACCP . Adalbert-RAPS-

Foundation , Germany . 62 p.

Marshell,J.d. 1986 ._Food Legistation Surveys Number 9 . Microbiological Standards for

Foodstuffs . 2™ ed . Leatherhead : The British Food Manufacturing Industries

Research Association.

Vamam,A.H. 1991 . FOODBORNE PATHOGENS . BPCC Hazell Books , London . 484 p.



dy 3 dl Y o U ¥ d‘ = 1 gj 1 Y o ¥ 6 v ¥
wnanstluenansnanulidmsunisidnuienisnwivingu ldeygaliluldusslewisunise

Lidnsallagmsdu nviavnudilvidaudasilon uasdesansdediadivedenarsynasaninisluly



37

NMANUIN N

LT8R UNS a9 LY lun1snAae

Y ) ¢ (VAT X
N1 e S.enteritidis Mdlsnsdnedeadlylune e s

] v ] . Af
NN 2 e S.aureus Adlunsdnendanslyluunge g



38

QW ¥

HaaRunsen L lunmsnaass

argh
L¥8 E.coli

h 3 E.coli dlunisaenaaadliluunaa g



MANUIN A
AEnsAsaau il Salmonella spp. TUsNEDILUS

pUnsaduazansiail
1.Xylose lysine deoxycholate agar (XI.D Agar)
2.Tween 80
3.Peptone
4.mumﬂzt%@
5.180ANARRITUIANAN
6.10ua 1 uaz 0.1 HaRAMS
7.uviauiagn

8. AUNLILBANRTDS

N19LA3 eI XLD Agar

1.4ausenay (nFu/ ansg)

Yeast extract 3.00 nsu
sodium chioride 5.0 nidl
D(+)xylose 35 N3
lactose 7.5 n3u
sucrose 7.5 N3y
L(+)lysine 5.0 nsu
Sodium deoxycholate 2.5 niu
Sodium thisulfate 6.8 nfu
ammonium iron (I11) citrate 0.8 n3u
phenol red 0.08 N3y
agar-agar 135 nsu

2.n194m73 813 (XLD agar)
o l‘)’ c:/ - cJ L 4 v
avanel XLD agar 55 n§u / wnau 1 ams 91 pH 7.4 10.2 Waanusaulag
water bath AUAZANENUA NINITNAIIRUNILTD 371uaL 15 Haaans tae lsisaadd

autoclave
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A8n13vAa83

1. Fa1e8918 10 nFuasluarsazarsiivined Nsindauda 90 Aaaans (Tween 80
faeiaz 0.05 WA Peptone Faaz 0.1)

2. 1180 NS DU UENTTINEIA IR WU A

al o rd' ] j v @ aa ' d’ o
3167 gudsazatetivines Nginmaude 9 Nadans ldnaaanaassauianananani

A s
dilution AUNFABINIT

o . " e} v a aa z a
4.1 maan dilution NAaIN1su1 tidann 0.1 Ha8ams ﬂ\'iluqqulqul.‘ﬂﬂﬂu@q“q?

XLD agar \3 eu¥aeiuan

o ] :‘ [~ u./ L p .
5.91n19 spread plate daausiaiasansulnuazsaamsuudalsivia 11 dilution ax 3

6.1 ltiungoamad 35 4. 1flwaan 48 92l

i o aal .:
N4 nensaatiulned s spread plate wia Salmonlla spp. Tuamws XLD agar

AEn9ng9amida S aureus. TuaneaLug

a <l
fuUnsniuazansiail
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1.Mannitol Salt Phenol-red agar ( MS agar )
2.Tween 80

3.Peptone

4.amunide

5. M8DANARDITUIANAN

6.1ulm 1 uax 0.1 Hafansg

7.uvauna9e

g.avifeauaanages

9.uaANAAARIRLAY 70

10.1903UTNY IR 250 fiadansIN 3TN

11.141A

n19LA3 81 MS agar

1. 47u1senay (NFN/ AR9)

Peptone 10.0 Ny
meat extract 1.0 NS
sodium chloride 75.0 nsu
D(-)mannitol 10.0 n{u
phenol red 0.025 nsu
agar-agar 12.0 nsu

2.n194A7 2131 (MS agar)

avane MS agar 108 N34 / Wnau 1 ang 1 pH 7.4 30.1 WiaauFeulae

!
<l a

water bath auazaavua 1 11hd autoclave figounad 121 %4154
3.M9LA5 3 Egg yolk

wildlifanasaslunaanasadsasay 70 1waan 2 49lu4 aniunanlden

' 2
al <

wiilduns el aceptic atluaangilanyauin 250 Nadans Nsideudy
4.n9105 BMS-EY agar
lim Egg yolk a4 aceptic atlis MS agar 5aeiay 3 weniune linansia

o o j a aa
nu mmsmmlumum’\m'a RIUAL 15 HRAART

aa
A8NITNARDY
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a

ﬂ'/ or s H 1 j - -oa
1. fauntaaua 10 nfuasluarsaraneivinas Asindawas 90 Naaans (Tween 80
faea 0.05 uay Peptone 2818z 0.1)
2 e 1A L NENITAN LA UNUA
o H 1 3 < _aa d! o
3195 suansaraeiwined Nzinmauds 9 1aaans 14NaaANAaRITLIANANILNENN
e Py
dilution ANNABING
o " “ ‘=" v a aa 45 nl'nl
4979824 dilution MAaIN1917 1LANN 0.1 HAAARMT A IUANWMNIZITBNNBIMNS
MS-EY agar i3 tiufaeudn

5.919n19 spread plate fagiuaniasansulniuazsaanuuaaliia ¥in dilution a8y 3

'
<l a

6.3 U tniguundl 35 % iluaan48 atae
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1.Eosin Methylene-blue Lactose Sucrose agar( EMB agar )
2.Tween 80

3.Peptone

4.@”1141.1!’1:1.%@

5.182ANAKRITUIANANY

6.101lm 1 uax 0.1 NaAAAT

7.uvauninge

= 2
8.AYINENLLAANDEDR

N33 13 EMB agar

1.42utlsznay (N5 / aRg)

Peptone 10.0 N3y
di-potassium hydrogen phosphate 2.0 niu
lactose 5.0 N3y
sucrose 5.0 N3
eosin Y, yellowish 0.4 nau
methylene blue 0.07 n3u
agar-agar 135 nau

2.n19A3 13 (EMB agar)
avanel EMB agar 36n34u 7 1anas 1 ams A pH 7.1.%£0.1 1imannfeulas
water bath auazatemng luidn autoclave Heaingil 121 °4: 15w siannainasluany

z - _a
INZLTR ATUALT 15 URRART

18n19MAana

1 faneeaud 10 nfuaslugnsavaneniwines fisindauds 90 Haaans Tween 80
faeaz 0.05 uas Peptone aeaz 0.1)

2128 11N 88 UENTTAN BRI UUNA

<l o o al 1 1 @ aa ' 4 o
3167 e131AN9a AN WA T NgiNaLag 9 Jiadang 'me'ﬂmwmaﬂa“nmmnmnm@wn

v

dilution AHNFBINIS

o n i nl' v a aa j Ad‘d
4. dmaan dilution NeRIN151 HlRun 0.1 fisdaRs adluanunzEanlaImg

EMB agar \5 eiu5aeudn
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5.91N17 spread plate saguviauiasasulnuarsaalusiuudaliivia w0 dilution ax 3

<l a

6.1 lvinngninnii 35 4. ifhwaan 24 dalug

NISASITUVLYS E.coli LAn3S Spread

Plate annd18asluanviinisnaaag

EMB Agar L‘g a E.coli

[1F

] v
NIWN6 nsesatiulngd § spread plate waa E.coli. Tuews EMB agar

38msagrawiifaqduyiavalil luinsewa

=

aUnsniuazansiall
1.Casein-peptone Dextrose Yeast agar( PCA agar)
2. Tween 80
3.Peptone
4.’%’\‘1&L‘W’1$L%@
5.189ANARBITUIANANS
6.1ulm 1 uay 0.1 addms
7. uviauninge

8. ALLNEULAANDTAR



N131m7 131 PCA agar
1.dautlszneu (N5 / am9)

Peptone from casien
Yeast extract
D(+)glucose
agar-agar

2.n17uA3 2131 (PCA agar)

avanel PCA agar 22.5n3 / 1nau 1 &g 71 pH 7.0 £0.1 Tmanufau au

o v n‘ < (o] « o .3
avaremua W hlidn autoclave Nigaumgil 121 %4, 15 w1d Hnsinasluaniuniziie Ay

Ay 15 UaAAMNT

38N13NAaD

5.0
25
1.0
14.0

n5u
nsu
nfu

nsu
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D" o o o i ' ‘g ¥ - _-a
1. 99078934 10 nFuasluarsazatarinias ﬁmmaum 90 uaaame (Tween 80

faeiae 0.05 uas Peptone fae1a% 0.1)

2. (e NN 8 9L UaN TN BIR AN A

-l o el .f & a aa a o
3187 guasavattiNina? NzNTaua 9 Hafams Hnaﬂmmammmﬂnmuwam

= = aly
dilution AMUNARINAT

o s g < ] J H
431989 dilution NeBanasmy Thlaun 0.1 Nadans atluauwisdaniiannns

PCA agar |7 s115881uaa

o ] ‘J t:f - . .
5.919N19 spread plate pagunauissansuliuaysaanuiugaliivia 911 dilution ay 3

6.4 lvaigoamgh 35 2. ifluaan 24 dali

9
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NINAI7 NM3nsaaiulng@ s spread plate wde qauvs'ialil luaawns PCA agar
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NIANUIN A

LAS DIERANNEDAUA

NINA8 1AT 81 KORUMA M lunasuanseesiiaaasus 5vns Wi ny anresmass 4
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