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wilsgihiwaaduel Astiteniiguantialunisquiweuilogediinnuduius fuauiiy
1 & 4’ e ﬁ ' o d = v oy
nsadelwiie Tasileniinnuilunsadedinziinnuannsalumsguiig
5) Aummnnetesmed i Tusssuaziale (Ethical value)
d" o o 9 1 a Ay Ao 9 -:’
msasadadnzans insnuuazmskaaiioniinamwizdenunanmsdes

Q

aY 1o 9 a ) a
W1ﬂﬂ]a1ﬂﬁﬂ1“lnﬂaﬂu UITUUMIIANITUDUTY

25 mslifinimenszmeninlvazm uaznszonn lumsiudansini gvesgaunid

2.5.1 Tnszm

MNN 1 Tnszm

M HIU(2554)

{ a o -
¥oIMNNanT  Ocimum basilicum Linn.
g .

WA Labiatae

¥ 111090Y  Sweet Basil, Thai Basil

anvarzvesiy {luliduan g10.3-0.9 was ddunaznailumdon favesdrduild
=1 ] U = =1 n' ¢=' =) 9 |4
Werewnin seasoudivuilnaqy finduvemawz ludhulu@er senGoasedy 1501

a a v o [l
A9 2-3 @wuAmas 017 4-6 wuawas lauluSoumay veuluSsunendnidnties du

] : “ T a a P = a o 1 ﬂ
ﬂﬂﬂﬂﬂﬂlﬂ‘uiﬁ)ﬁi ﬂﬂﬂﬂﬂa’ltmﬂﬂ ABNYDYTVUII NAUADNN 5 NAaU Tﬂu%ﬂﬂu UUNLLY 2 ‘1_|'lﬂ
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1 1 1 = P= O =S dy d. a LY T
thavulnaininhad Suaudtiruasnuen adudsasourafiudiuvasa dautlatousn
=t : & d <1 o a aa s
il 5 nau wardlusaudefrivia waniiedl 4 aide 3dnans uds @ (973 Sosdsd. 2547)
suiiAmsiufamsnsaveswgaundd
. s
Hussian et al. (2008) du Tnszm (Ocimum basilicum 1..) WnaUAIe (hydro-
. . [} uy or a 's ¢ 1 :’ Y] UK
distilled) taziininfuneuszmmnimizvesnilsznounwuininfunesuszmen1a dsznou
4 linalool 56.7 - 60.6% epi-Ol-cadinol 8.6-11.4% Ol-bergamotene 7.4 — 9.2% uag Y —
14 v k4
cadinene 3.2 — 5.4% nntninihtiuneussmeumadeudseaninmlumsdudauninize
4
#1095 disc diffusion method WuNdiszanTamIunsduds Staphylococcus aureus,
P A s o o o
Escherichia coli, Bacillus subtilis Wa Pasteurella multocida aalsgansnmuesmsiudan
TRazfianuuanarsdulundazgama (gasou, gglulisas, gavun uazgeluling)
) £y 9
Patel ez al. (2008) tiptiniuveuszve lvsewmmagoulseanininlunmsduda
Enteropathogenic Escherichia coli (EPEC) e7% agar-well diffusion assay method WU
P w 3 °y a = o 4 W 3
Tusewianaaeir  dlasi@eudmes  eaolsWesy uag 1951UBa  @TRdUHS
Enteropathogenic Escherichia coli (EPEC) 1931'5\‘1 200-500 x 10° CFU/ml., 50-200 x 10’
CFU/ml., 50-200 x 105 CFU/ml. ag <50 x 105 CFU/ml. A1uaall

T

Wannissorn et al. (2005) ﬁ1ﬁ'°nmgu"lwsm‘nﬂﬁauﬂizﬁwﬁmwiumﬁﬁugmnﬂﬁﬁﬂ
ﬁ’aaﬁ%‘ Disc diffusion method W31 1{’]33’1‘!116115:,’11461“5:”7“ .(0cimum basilicum var.
citratum) Tlsz@nEnwluarsdudunniiGonaaeuivinlfifia Tialuda’ s2uf Samonella
sp. , Escherichia coli O157 , Campylobacter jejuni \Qs Clostridium perfringen “Aﬁ\‘llmﬂﬁﬁﬂﬁ
samuludioululddween Tasauehewdmiadendmiulfnauluemisda’
Runyaro (2009) 11 Iuszw 4 ¥ila (O.basilicum, O.kilimandscharicum, O.lamiifolium
18 O.suave) ANA cﬁamﬁﬂsznauwﬁ’nﬁﬁ"‘aauﬁuﬁﬁlm phenyl propane @Y terpenoids
] quv'?q methyl eugenol, 1,8-cineole, camphor, bornyl acetate, germacrene-D, E-myroxide,
germacrene-B,caryophylene oxide lI@¢ p-cymene mmfumﬁyﬁuﬁamxmaﬁ"l@’fummau
dszansnmlunsduduuniite ¢t agar dilution WU O.basilicum Hilszansninlu

E4
msduduuniise S aureus, S.epidermis, P.aeroginosa, E.cloacae, K. pneumoniae W0 E.coli

¥
ua lusilszansamlumseuds S mutans, S.viridans
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2.5.2 ATSINN

M 2 ATSINT T

4 4
nmn o Hsuw(2554)

d'i =) o

FoINAITAT Ocimum sanctum L.

o o
237 Labiatae
FoMu109NgH Holy Basil
v
ANHAUZVDINY dhu T gailszana 3060 (suALIAS druTamuilulifiile

3 “ = ¥ - ¥ a a
udaludhilu@er eonGoansathy 5150 13 mudAnms 817 25 -5 uanas Uaely
A @ d‘ d‘ o v =1 '
yunseunay Tauluwan veuluinsiuilw@esuazilunau vadluwazviesluiivu du
aoneenilurenilalsees aongesiisuiumnaendu1inu LA aiaily 2 1hn 1hauu
= = 1 =1 = 1 =} =y d" 4"‘ a @ =
1 4 nay thaaedl 1 aau gndnhnuy Jvinlszlsweaauasd lauyeuaany Uaiuser
9 = v Y @ v 4' ad Ao 1  a aa A
UYaN AUUBNLVINATAINI 4 TU sailurauaiiouanoensziiiaddizil 1y (19f3 1509
@ A
59H. 2547)
auniAdudImsnIyve sgaunie

v a 4 ° a a
ny a3l ¥Sunsuazaue (2550) 15‘“1ﬂ’liﬁﬂ1&l1ﬂ5$ﬁﬂﬁﬂ1ﬂﬂ1ilﬂuﬁ159’l’1u

o

gﬁuﬂ?wmﬁ’ﬁuﬂauizmumnnizMﬂ WUN ﬁynTuManizmumnns:mmﬁqwﬁ(’lumi
ﬁugqqﬁuw?tffiaiiﬂunsnav $4'18uA E. coli taz . Typhimurium ‘148 dudauuniGoiild
(NANTIUNTOAD Lactobacillus plantarum, L. cellobiosus 14@ (Minimal inhibition
concentrations 0.1-0.2%) HAZAIUNIUADIT 4 ¥iA AD Aspergillus  flavus, A. niger, A.

parasiticus \Was Fusarium oxysporum 8@ TauiiA1 Minimal inhibition concentrations 0.1-0.3%
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s
. o . a9/ [
Wiart et al. (2004) UINTSUNTT (Ocimum sanctum L) WNAUNANA (Haznadol
a a u G’I‘ a2 9 ad T g o a
ﬂiz’d‘ﬂ‘ﬁﬂ'lwcl‘uﬂ’l‘iEl'UﬂQl.L‘Uﬂ‘Vlﬁﬂﬂ’w']ﬁ disc diffusion method WU ﬂ'lil'l‘iﬂﬂ\‘iﬂ‘ljﬂ'likﬂ'iig
9 t o o
Y83 Pseudomonas aeroginosa \Wag Staphylococcus aureus Tﬁaﬁtﬁumg{uanmmmm'sﬂﬁ

W01 15 uag 7 Haamas auday

a a w o _a <

2.6 minagevilszanimwvesmnsnagenlunsiudgdunis

2.6.1 M5uNs 1U8IMI5 U (Agar diffusion method)

’ ' ' v
9IHEVANMTUNT (diffusion) Tagiheisidesmsnageuldludesessy sniiy

H l q' 9 Y 3 { ]
msidesmsnadeuvzuwinngasudusen lilluemsdu Weszezmsiiarsunsoon'ly
= g g 9 o Y a 1 gy 9 a2 o
NI ANUINTUYBIMITIzanadi i AanNuuana1tvesn nududy Tuvazi@eriu
o acd & Ay o d d o 2 o s &
vaunsdneguue missusen higndudi lnsarsnagsunznSauasimus noumuiuay
o 9 1 a 9 & a Y g9 pr @ 3 4?’ v
muldda uausnalndnsyamunsesdadinnududuvesmisnagsuinnveizfuiuse'ld

A a .; ° Y o 1::'[ a e A [y ¢ amxd
w hilimsnTyveudeilvimuiiuuTinld (hibition zone) Mmendamsriy F3danunsa
o by { [} = Y 4 &
ildnaegiuuy (ngat Rellezana. 2550) 1y Fssesfuiniunquidldinzadluems
v Y a = 1 A ¥ Y a a Qs &
FUUAAANATNATOU (3671 agar well diffusion method MFssaaFuilunszaudunands
ldmsnaaouneuIUueIMIs 1 (38n11 agar disc diffusion method fesasiiiudqe
NTINTZUBA (39071 cup diffusion method

2.6.2 m3ReanluemiITu (Agar dilution method)

a S & w o y w y & Xy y
msnageuIzgeIn luhmIednhasmeudwauiuomisjudeins 13 1duds
¥ 3 ] 3

AasnminihmamziFenaaeuaiuyeinis Juiwion 13 dunanisnTavsuieuueinis
HAINILY

2.6.3 M3138914148M15Ma7 (Broth dilution method)

b4
ﬁWTﬂﬂlﬁﬂﬂNﬂ’J’lllL"fl’iJ‘i’l’uﬁﬁﬂﬂﬁﬂﬂﬁiﬂﬂ'm15!ﬁﬂ?1uﬂﬁﬂﬁﬂﬂﬁ€)\1 NAUUWIE

3
enarauatlunaeananeiind 1 udrdunanisiynendimsiy Tasguinaiiugy

Aa ¥ 9 3 A4 v a ‘f_l Yy ¥ g o
‘U3\3@114'liﬂuﬂ']'luﬁ]uﬂluﬂ']ﬁﬂﬂﬁfﬂ‘l'llﬁ]iﬂgllagllﬂﬂﬂa“ﬂﬁﬂ'lﬂ uﬂ?’]ul‘“u'ﬂuﬂ'\qg\w

L]
b4 b4

v
mmmﬁué’dmm'ifgﬁmu%maau (Minimum Inhibition Concentration : MIC) 3101411

P Ay Tt a dy dy dy 1 ﬂ A
"r’iﬁﬂﬂ‘l’lﬂﬂﬂﬂ‘l’!ﬂﬁﬁE)ﬂVIl‘ifE]hl?Jﬁ]iﬂlu‘l‘lJLW'lzlaU\ﬂu8114']‘5!6181%‘561111] BIUUUDTINITIVNAINITD



L§}

®)

()= g a =) Y ¥ o o
HUTINATDUIITY fiD ﬂ'J'llJHIIJ‘Uuﬂ'IZIWVI

4

d dyy - A o
ﬂ'lﬁ15!l.‘ll\3ﬂ1ﬂ ﬁﬁﬂﬂ‘ﬂﬂﬁﬂ\‘lﬁiﬂﬂ'lﬂlﬂ'i%&‘]iﬂﬂul

a3/ .
apnIsnaeenaasll (Minimum Bactericidal Concentration : MBC) AINTWA 3

Serial Dilution Susceptibility Testing

MNo
Growth MiC Growth

S SN
“ENN 2220 S

20 4.0 8.0 16.0

025 05 i0

Inoculation from MIC

culturesinto
antimicrobial-free media

H 0 ] P 4 k4
MmN 3 mamanudntuigaiansedudinsesgueudenadeuiazaududy

. [l b4
Aiganauniaaiionadeu
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UNnn 3

A nHUIUIdY

v
9 _ s

3.1 MeNIz e

oe

LY

ifumneusevia Tnszw (Ocimum basilicum) WanNILINI (Ocimum sanctum) 1A URIY
d I'4 o a o = a a
BYIATITHIIN TBIANAATINGG AT.T1T8Y daann madnmalulagmssdany a1v1ian

Arau aazma luTagnisineas aotiumea 1y Tagwszasuna I gunnITa1anIsli

a o <

3.2 aaunsgnlghsnumanes

Q

a .d P 9 o i
gaunionldlumanaasudaasluaani 1

4 o & a 4 a a
ﬂ]ﬁ]ﬂ'ﬁl ﬂ'lﬂwu‘ﬁ"ﬂﬁu'ﬂgﬂ'ﬂﬂﬁﬂﬂllﬂ‘&'ﬂﬂ’l')zﬂ'ﬁmimlﬁﬁiﬁ

9

] =
iwenaaell 813 auiU(’C)

L3

& = =) oS A a
(FagaunIenquUUaNLIEtianan

Lactobacillus plantarum ATCC 14917 MRS 30
Lactobacillus sakei subsp. sakei JCM 1157" MRS 30
Lactobacillus sakei TISTR 890 MRS 37
Leuconostoc mesenteroides subsp.mesenteroides JCM 6124" MRS 30
Leuconostoc mesenteroides subsp.mesenteroides TISTR 942 MRS 30
Enterococcus faecalis TISTR 888 MRS 37
Streptococcus sp. TISTR 1030 MRS 30
[Feqaunidnelsn

Salmonella Typhimurium TIS'i‘R 292 TSB-YE 37
Escherichia coli TISTR 780 : TSB-YE 37
Staphylococcus aureus TISTR 118 TSB-YE 37
Enterococcus faecalis ICM 5803" MRS 37
Other Gram-negative bacteria

Pseudomonas fluorescens JCM 5963" | TSB-YE 26
Pseudomonas fluorescens TISTR 358 TSB-YE 26
Aeromonas hydrophila TISTR 1321 NB 30
Listeria innocua ATCC 33090 , TSB-YE 37

Brochotrix campestris NBRC | 1547 TSB-YE 26
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ATCC = American Type Culture Collection , Rockville, MD
JCM = Japanese Culture of Microorganism ,Wako, Japan
NBRC = National Institute of Technology and Evaluation (NITE) Biological Resource Center

TISTR = Thailand Institute of Scientific and Technological Research
o v X
3.3 Aes1uHaInansd
3} -ﬂy Y s oo a P o (% o
Milodunenans (Longissimus dorsi) auTtmwsiin Tnswads $1da Sanda

L] a 9 A Ay
uﬂiﬂiﬂ UTHUADTIDYAAIYIATOIUALUD

34 @1“15!%2!\1!59
1. MRS broth (Merck, Germany)
2. Agar (Criterion, U.S.A.)
3. Tryptic soy broth (Merck, Germany)
4. Yeast extract (BIO BASIC INC, Canada)
5. Nutrient broth (Merck, Germany)
6. Peptone (Merck, Germany)
7. Plate Count Agar (Merck, Germany)
8. Malt extract (Merck, Germany)
9. Methyl Red Voges Proskawer Broth (MR-VP) (Merck, Germany)

10. Simmon’s Citrate Agar (Merck, Germany)

J ]
35 ginsniazinsediie

v p
1. QiiiBi¥e Laminar Flow (Dwyer model Mark 1T, USA)

@

¥y
2. Atz (WTB Binder model BD, Germany)

& o &
3. nffailvaiuie (Auto clave, Hirayama, Japan)

)

e

4. davaniou (Hot air oven, Memmert model CM 500, Germany)
5

a
]

&

. nFesFarilanen (Tanita model 1144, Tanita Corporation, Japan)
6. m'%l’mwanmiaxmﬂ‘luﬁaaﬂmam (Vortex Mixer KMC-1300V, Korea)
7. luTasilnla vuia 20,200 uag 1000 lauTnsdas (Eppendrof, USA)
8. luTasv (Turbora model TRX 249m, Korea)
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9. Eimfﬁ'aumuquqmngﬁ (Water Bath, Memmert, Germany)

10. m%"aaﬁa’;’afhﬂﬂmi‘luﬂsﬁ-ﬁhq'luu'fa (Mettler Toledo model SG-2, Switzerland)
11. infaaflotndvauite (Hunter, Japan)

12. NIZAHNTE ViNAdUrIgUdnae 6 Tadwns

13. MPULUTIINATAN VNAdUHTURUINAN 10 FUAKAT 99 4 TUALLAS

14. wivwdwdengilnseiay q Asudu

4 &
15. inT9eLALUD

d' o
3.6 F]muUNNIMInaasy
9 a wva a a d g @ o a o a o o
waqﬂguﬁﬂﬁqaummuaﬁm ﬁ'l‘il'l')‘lf’ll.‘ylﬂI‘HIafJﬂ'l'iWﬁﬂﬁﬂ'.]llﬁ&’ﬂﬁz&l\i aue

ma Tuladmsinuas aoniuma Tulagwszeeunduhaammsaanszais

o a
3.7 szaznainmmiInaasy

AAAN 2552 — AUYIBU 2553

3.8 I5niInaass
midrywisesmiily 2 dau fie msnaaeulunasanaass (n vitro) waz A3
b2 &
naeuluiieduuengnsua n vivo)

v
[} )

b Ed
a1 AnvinaveniniuveussmeninIMISNIUESATZWT lumsfugamsnaues
a S d o Yy ¢
UNIIA TIimsAouT 3 manaass Tdud

H E 4 4

nsnaaeal 1 Anyinavesiniuewsmenin Insewimaznssows1 lumsdudams
4
a a L4 [ ] 4 . .
NIYVDUTBIAUNSTE (In vitro) TAeTTUWSHILUAUATZAIMATEY (Disc diffusion method)
Yo i ¢d & r1a
MO M1T1ABUFS MRS, TSB-YE 150 NB #iili{u (agar). 1.5 (lesidud 1/5uas 15
a aa Ayyn"ysmduﬂ 4 &, 4 o &
lindans aclvamuwiz@eudane W huded dluewnsifsadeduii 1 vinsiudhoie
: - - y 4 :: 3
nadey (@131h 1) ¥51nas 20 Tulasing addusmis@ouseiifu 1 ulefidud Amunzan
‘ﬂy o 2gd = PRy o - a aa - LY A a
veu¥eaunsdudnriia (A15197 1) UTinas 5 Taddns Imeeuduasiigamgiitszua
¥ ¥ ] F 4 3 2 v
45 ssenraifeon uemmfoudedaui 2 udanmivacluemisndeufedud 1 Udesiia
4 < o ] : 1 o
Pilszina 30wl eldemsudeds dhafuriunszanies (dusugudnat 6
¥ 1 ’ FY 14 )
findas) MuuemsReuFedIull 2 MmiTunsAtiuMBNTEIME THITNILAZATZING
1 1 4 ]

13195 10, 15, 20 uag 25 Tulasdas wieurnwwunszAmBAsBTinBATIINGY (AAILAN)

. ¥ [] b b4 ¥
sorunszRahnfureussmeiveaasUURMINYBIIMSReuFaure thnumnzde Ly
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. ¥y ' .
ngamgiianieg amnmnzauveuFonadey @131ei 1) una 24 $3Tue Mmssuwa

v a s a d’ @ 3 a o 9y
Taninuinala (clear zone) MARVUIINHANITgRIUTINITTYYBsUANG o lawa Taold

9

A w . o a ik 1 =
l']f]iluﬂ']ﬁﬂu'lﬂlﬁuﬂ'lf!uUﬂﬁN‘Uinﬂl'N‘lﬁ (Inhibition zone) uazﬂtmuwmﬂuﬂ1matmﬂ«a

Toulafimbodluiiadwas (nwi 4)

= | > |
2 IM31A0UYe 2 M1sIasude (1%agar)
(1.5%agar) 15 aaans 5 linaansvasuil 45 °C
y
2 i N
wasluumiziye ldienaaeu 20 lulnsans
¥
\ 4 K » ™
A0 « wi g nuez 1demns
Asna 13 e .
ouNedIun 2
" s =
8 IMIsRvAFedIUN | -
’ i I d .
1 MUUBMISIALNTB AIUN |
= |
AUNITATH :
L] . -
weemisdaIun 2 1
N394 VY } 2
v oz ATZAEN NN
8 MUY
v
udameariniu
v
WBUTLNY 10, —~
o v a v d
w30 AN > mm'l‘nmm
. lulnasdns l

v L
o - A .
ganald 30 i e Iansuns lu

4 4
CRUNPIGLRAIS ]

1

YU 24 ¥ 19

a aa o’ Y o : a d{ a o as
NNN4 'Jﬁmsﬁnymaﬂjmumunamzma‘lumsauuamsmsqvmwaqaumuimnﬁ

HWITHIUNTZATHNT DY

131218
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v . b d
alsnaaesil 2 Anmanudududiigaveniniunenszme Iusswiaznszmi Ao
Ed
o @ a 2 4 .. o g eq ege . '= . eq -
NTYUYINTILDT mﬂmqau‘n?a (minimal inhibition concentration ; MIC) #2835 micro-dilution
broth susceptibility assay (National Committee for Clinical Laboratory Standards, 1999)
Qo :, Y = P = g/ P
dninfunenszme Tvszwaznizw sunasiminzaui ldvinnisnaasei
b4 ]
1 i Iides19asnseas 2 1411 (two-fold serial dilution) BG19ABLITBINUAIY 0.5% tween 80
] e ' E4 o .
frumsande i 8 seAuaadudu laun 5,000, 2,500, 1,250, 625, 312.5, 156.25, 78.12
2 3o 4 .
ez 39.06 ppm. lagduusnininiurenssvei 1atlnlaasldlunaea eppendoff aonas
a 3' dy a’ - ) Ay a ad 1 a
20 lulasdas  sinfutlulaemisifouFemarimmnzauveudegduniduaazrila 910
~ a a a =¥%:3 ~ a a
A1519% 1 151a3 160 luTasans uazgdunionaden (1519 DUTuas 20 lulasdas ag
Ed
T lunasaderiuiutinfuveuszive Tasluudazganrududussil growth control uag
- b4 b4
negative control AA13A8 growth control UszneuRIBeMIsABUFRYTU AT 160 TuTlAsans
a o a a 1
uazgaunidnadouiuiag 20 lulasdns dau negative control 1152AB1LAIY 0.5% tween 80
¥ b4
=) a a a a o =
131103 20 lurlnsaas evnseuseilsnas 160 lulasdias wazgdunsdnaaeudiuas
= 3 o ] Aﬂ' =) [} v Af . =) lﬂ'
20 TuTasdes mmiwih lihivfgamgiiinsaudmiudeudazsiia (Msah 1) Wuna

24 $1Tus udrdunavasaniinenou (pellet) dvnifidunasa Tecumaily ) diuvasai

=

lilld a ad £ A 12 ﬁ & ¥y v
mJQau'ﬂwﬂﬁaamumawaaﬂﬂumznau (pellet) 18TUHNALU (-) FIAIMUYUVY
9 Ay 1t < Yy g do :’ o d' & 2 o
qavnfm“hmmﬂauﬂuwmﬂ'memm'nm'c;mmmumu14am'zmammmmﬂummimsm‘,

a ['d
VBIaUNTY (MIC)

[ b d
o o

manaaesi 3 AnvanudududiigaveniniuneuszmeTnsenuaznszim de
o a a d 2 N .
N1ININ18IAUNTY (minimal bactericidal concentration ; MBC) #1833 micro-dilution broth
susceptibility assay (National Committee for Clinical Laboratory Standards, 1999)
nansadeunIA1 MIC lunsnaaesi 2 Wimaeai linanzneudurmn
3 } 4 . y [
viaeaNn streak lueisdoasouazgavgiiinzandmviudoudassila (1519 1) i
o add a ad a [y s 4 1
a1 24 1!’311!»‘1 518]»111\!?1?]&{'“ - ﬂiﬂlﬂl‘lﬂt’l‘qﬁu‘Vl‘iflﬁliﬁyulﬂ‘ljuﬂ'lﬂ'lil.ﬁﬂil”lfﬂ au
.ﬂ”ednl-n 4 & ‘ﬂ p v g y AL o ae
HOIAUNIY LA TYVUDTIUITLAEUTD T1BITUHALLY - °1Nﬂ'3’|1lﬁlll‘lluq@ﬂ"lﬂﬂt‘]fﬂi}ﬁu‘l’l'iﬂ
} 4 ¥ 1 k4 v
hinTguuemis@euie iy anududumgaveuiviureussmeiiauniaime

qauniovaaenld (MBC)

v 9 ] b 4
N 2 AnuanuaITeveMi i uMeNTSMe TSN ILasNTSWI TNINaAoN 1T TUdInNTs
3
a a a o LY °
niaAuTavesndunituazunmaunenwyeuiloduuengnsua nsAnel 2 a9

b1 v
naand laun
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 msnaaesii 1 ﬁﬂu1wmmif1ﬁ'uﬁauszmaimzmﬁﬁwaﬁianﬁé’ugamm?tymm
qﬁu*vu‘%’tfuazqmmwmanmwmeugﬁuﬁuuanqnmﬂ
msnagesh 2 ﬁnmwammﬁyﬁumnszmemizmﬂﬁﬁwadanﬁé‘mg@mm?ﬂﬂm
gﬁuvﬁt‘fuazfgmmwmanmw&um;faﬁuuanqﬂmﬁ
ﬁuﬁaqniﬁuuanmaztﬁﬂﬂ shwindszina 100 ndu UTIINABINAIAAN
uriady 2 nqy Ao n'cimﬁmi‘luﬂ'cim’mﬂn ﬂduﬁﬂmt‘iﬂfﬁuﬂﬂmzmﬂTwswmuawnsq
W31 nemmuuﬂsvmyﬂsamm"l'mmwhnaaqTﬂﬂ‘lafﬂimmmmm*"ﬂn"lumimamw 1
Taswiailu 2 gy fle I¥nszaunses 1 udu vea 20 lulnsans uas hnizmynsm 2
uiiy veawdvaz 10 luTasans iensznrenssameldiiinga uamﬁuﬁamwnﬁ 0-4

mmmmmﬂﬂ anl’liﬁilﬁ']i’]ﬂ'l\iﬂﬁ&’ﬂ"nﬁ'l 0,1,3uae5 7 anmsnmmuwmaumﬂ

e

#amua (AGAC, 2006) innugdunidiansaniy8lugungiidt $Swoudesuasiad
F 4
H1uauTadvesu (Coliform) uag 8la'la (& coli) AUMWANAIUN BN IMYBLilagnT LA

Y 1 ﬁ (] (= Ay d o I3 = :: 1 d o
ulﬂllﬂ A NUUUUATARN ATTUBUUD uaznﬂaswummsqq;tﬁﬂmsw'mmsmmﬂm

39 fureunsAinyazmatiudeya

=1 b =3 o d
3.9.1 nﬁﬁﬂmmqmuqauma

¥
oo

L. MsAnHISIUIAUNTENINUA (Total plate count)

fjnﬁ"wshau'faﬁuuaﬂqﬂsmﬁﬂuiusxﬂmmdwq 25 aSu  luasazae
0.85% NaCl 33 225 fiadans s IRmsazaneiifinonndudu 1:10 e lBszduna
Ponsiimmneayluudazdrenamaiiy mmfu@ﬁmsazawﬁmnﬁ 3 FTAUAIINABIN
qatonudeans 1 findans uazdwaslunumizide mems Plate Count Agar 991U
mzderfinaseiuas 15— 20 Sadans fiszdunuiesnaz 2 41 sovuemitudani
umzde 131mumm%favfwuﬁ"lﬂﬁuﬁqmwgﬁ 37 esruwadoa (Thunat 48 $2Tue 1y
i‘i1mm§e§8uﬂ'§€fﬁ:wnﬂ MeTURai AU Smms ST S sz 30-

300 TaTaii nuiaeilu log cfivg (AOAC, 2006)
2. msﬁnmﬁm’mgﬁuﬂ?gﬁmmmtﬁm"léﬂuqmwgﬁéh (Psychrotrophic bacteria)
tfuﬁmeimifaﬁuuaﬂqnsmﬁﬂu‘luszaznmdnq 25 niy luesazais 0.85%
NaCl 1513 225 fiadidns 13 1dmsazmefiinnundudy 1:10 owldsedunnudenad
minzauluudazyanansty mmfu@ﬂmsazmm%mq 1 inaans uazmeasiuiu
mizide mewms Plate Count Agar mmumméﬂ;‘aﬂ?mmmuaz 15 - 20 fiaAanIAsEAY

a S < oy 3 4 o 4 & v oA
ANULTBINAL 2 H1 TBAUDTHITUVILAIA NI TUINIZIHS mmumwwamwuﬂ"lﬂunw
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3 st
gamgil 7 ssruwadoa dunat 10 Sy dmiriudeydunidionua uazseauna
4 dao ' a -
RWTNUIFeRLMIUTEN I 30-300 TaTall wiiaedhi log cfu/g (Diliello. 1982)
A
3. MIANYITUALHAA (Yeast & Mold)
3 »
quenedaiiedunengnyuaiivyluszeziiainieg 25 nfy luasazate 0.85%
NaCl 1f311a5 225 fiadans 12 ldasazanenfianududy 1:10 Heuldszauanuionsn
s/
muzauluudazsamsiy Mintugaaisazaieness 1 Nadans uazorsasluay
k4 b4 [
(WIZ1¥0 1M91%15 Malt Agar a991uIWIzFelsuasatuas 15 — 20 indanshszdunnuide
b4 . b4 3 ¥ ]
91982 2 91 sevuemsuiwdnhnumizde numziyenanuahhiviigangid 20
LY o L) 4 a o’g
ssrnwaidod unar s u dumivinoudedunidivmue uaznsnumammzay
P '
zWehiiswausznin 30-300 Talatl miiaediy log cfu/g (AOAC, 2006)
= ' = o . . g
4. m3nu1 Inanesu (Coliform bacteria) g Escherichia coli 18833 Most
Probable Number (MPN) 8148933 AOAC (2006)
4.1 Presumptive Test
s ]
quiteduileduuengnsuaiinluszeznaiaeg 25 nsy luaisazate
0.85% NaCl 1/511a5 225 iaaans 12 laasazaieniiainadudy 1:10 Mauldszduany
[ ¥ [
Reaniiningauluuaazgiwaainsiiy MiniugamsazaileWesi 3 s2AUATNd9919
£ Y & A aa 1 dy Af aAa LY [~4 c‘l [
qANMEANNTDINGL | Hadaas ldluvasaenisiaeu¥e LST  nilvasadnunaniied
A1NI091902 3 MaaA 39 9 Hooa 11 1UfUuR 35+1 et W1y 24-48 %3 Tua
4.2 Confirmed Test
1 Ay A a -4 o []
a1eennvasa LST itnaunaasluviasa BGLB nasaaz 1 loop 111 1l
11 3541 prwaren 1Hunar 48+2 ¥l dennasaninauia lls1ua131na1519 Most
probable numbers (MPN) (Ma#un) v o)y MPN/g
4.3 Confirmed Test for E.coli
[ ay d‘ a [~ Y] & d‘d s
- ;eeninvasa LST mnaund lurasadnina a3l EC broth Nivasaan
ufaaireg vasaaz 1 qil Tesatevasadenasa w1 liiuf 45.5+0.2 osruraiTen 4842
o o 2 o a (4] J ] o [}
#lus ffufinnavasaiifaung tle1ua1An1519 MPN (1ARLIA) vy MPN/g
4.4 Completed Test for E.coli
9 ' g A a [+ a 3
1dq1la1e¥e91n EC broth TUAAUATUN streak UUAINI191M1T EMB agar
° VoA a ) o A A A o -
Wl 3541 ssruraden Wunar 18-24 $1Tus dnwazlalatiaziifizanied eril
n3e lfifurnindielane (Metallic Sheen) n3alalaifiaanaian streak UU PCA slant

$1u s TaTail thhhiviigava® 3561 esrnadod Wlunat 1824 52 Tue el

Qs a a ot
nageugauiansduai ae 'l
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4.5 MinaaauguaulianeFuall (IMVIiC test)

45.1 msnAae1 Indole TABMIMEIE09INO WS Plate Count Agar slant 41y
9113130430 Tryptophan Broth udaniniiganai 37 esmusadvailunat 2492 Tu
nnfuiRiasazate Kovac §1au 0203 Fadans dliua + wilnngFuasitdauuves
Tryptophan Broth |

4.5.2 MINAADL Methyl Red Ua Acetoin (MR-VP) Tasnsaodennemsly

3 Y [
Plate Count Agar slant a3 1uem1siioude MR-VP tiufigangil 37 ssruvaFemiunal 48

1 ¥
FaTue uduiaily 2 dudadl
- NAAOY Methyl red reaction (MR) lattAnd 1582018 Methyl red 5 viam

’ Y
avlumsazanaie Teswavanez i auas waauezliamaes

3
- d sy ve Tagoneiyean 1 iaaans ldvasanaasad 1y 5% alcoholic

3
- naphthol solution (w/v) 1511013 0.6 llaaaas uaz 40% KOH U3uas 0.2 iadans Hauna

132 T warneslddsumias
3 [
453 A1SNAA0Y citrate WIn15001H0 1401115 Simmon’s Citrate Agar 1Nf

v 3
gaingdl 37 ssruwaifoaiiunar 48 $alue watnng 1@y

d' = = dy
ANTIN 2 MTNATBUN NI UAUVDUYD E. coli

gaum3d Indole MR VP Citrate
Typical E.coli + + » -
Atypicao E.coli - + 4 -
Typical intermediate + + - +
Atypical intermediate - + - +
Typical Enterbacter aerogenes - - + +
- + +

Atypical Enterbacter aerogenes +

] F 4 v
4.6 MITWITUHA YU IUIUNADATIWLILTD E.coli (ﬂ'li'lw‘iﬁ 2) vauueaY

Ao 11 18 1ua 1911319 MPN (Manuan)
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- v 3
3.9.2 MSANHIRUMHMNIHMEMNNYBBHBYNS
1. Jamanudlunsa-aie
3 dy Y Al A o [l nﬂy
T 14 probe untaslutifoua Aensesiletannnuilunsa-as luile
(Mettler Toledo, model SG-2)
9
2. IaAdvaaile
y Y Y o 3 e v Ay A M a oo & o
pautiloua vy Mnlihnsiaddlensesiio Iatuoatile (Hunter) il
Yoy 1Tufind L*, a* uag b*
- o Pl 3 ar [ ar .
3. msnwlefiduanmsgaudnimiinsznensiusnu (% drip loss)
M :’ @ ar [l 4 [ d o q:l @ A 4
FaimiindediuilovanewniusnuuihuiminGudu (D1) Ussyitouaasly
. v . 9 .
mauzidnir lahisd 2-4 °c i 24 ¥ 739 Faiwinin (D2) (Stolowski ez al. 2006) R1UIN
s @ H—— o ' & g ' by
wulesuamsqauieimtinszuinmanuin Idvingasee 11l

9
msiamnsgaudoimiinszuhamsifuioe = (@1-D2) x100) /D1

a 57 an
3.10 M3imnNsdeyamIaon
a d as . : Y
MsARTIZRYoyanNadAveImsAnyIANINaNsaveniiuneszme Tnsswua
{ ] @ :: ) a a =) L4 -4
Azt Iniinadentsdudinisnig@u Tnveduniduazquainauniennyoile
ar a ° a s d o a oA a 9 a
unengnyua lastFinadaugaunidsay uiugtuvssnansansy la luguuqil
o o 2 d o a o ° v A i [
a1 s wazdaa Hulaanesu uaz E coli innuasluniaenissy (y=log X)
. ¢ a 4 s d & e Q00 o . 3 o °
anuilunsadl aidveuile uazulefudanmsgardoiminssninmaduiag
< =y 4
Joyain 1a3AT 12 A MU LNANATINIAABIUIL RCBD (Randomized Completely Block
Design) n51¥doyalaold Analysis of Variance (ANOVA) AA51EHAINMIMANAIIYDY
1 4 a, o L4
Aunae1as3s Duncan’s New Multiple Range Test (DMRT) lao14lilsunsuneuiiunes
Q d o
dusagll Mnuald
Y & ] 'w 1 [ = 4 o
ilade A v nqumsnadey laua 1. ngualuay 2. nquitussyileduuengnsua
. . .
lundeanaafinudveaiiuneussme TMITHILASATSINI IUATEAIHNTBL | LAY HBA
a a Yy a 1 [ d' dy [ J =Y 9
20 lulasaas anMuSnadndes 3. nquiiussuileduusngnsualunassnaiadnud’
14
veatiiiureussvelvsewazassmiuu ldnszatunses 2 uHu veauruas 10
Tulasans aal3uSnurhnaes
ar d @ { a
i B Ao szeznm lumsifuinmiigungi 4 esnwadoa 1unal Before |
4
After, 1,3 uaz 5 u Tag Before Hie04 nounsAAUALATZATHATOINIMITUYBNSSINEY
v
Tnsewinudhndeswaiadn  After WH009 MaINITAAUANATZATENTBINOATIITUNDNY

szig Inszwuudhnaswalaan
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unti 4

HaniIneaay

H 9 b4
a1 Anuraveniniunsuszyienn THTsHILAZATLING T Tumséudimsniaves
a 4
aUNIG (In vitro)

B d' : Y ) n’: a a o
AInaaes 1.1 Anyivaveniniurenszvenn Tvizm Tumsdudanmswigyvewdunsd
(In vitro) U1NAITNARBIEDY 3 MINAADS 1AL

: u i g a7 ::' = = = o at ]
1.1.1 finymavestiniuneysyma Tussw lumsdudaimsnsyvesgdunid lasitung
FULAUNTZAI8ATY (Disc diffusion method)
¥
nnmsdnhduveussnelvsew Usas 10, 15, 20 uaz 25 lulasans veaas
° 4 A da A . VK] . . '
tunszamnsed i ldnswuemsasadeiiiFonadey udrvinilunar 24 $11ue shuna
a ISy N A a Ad « 4
vINUTIN e (clear zone) MfaiUINWANSgRiUTIMIRTgVeILATSY faans 19 3
N o % '
uaadliiun uniuneuszve Inssmannsadue Leuconostoc  mesenteroides subsp.
mesenteroides JCM 6 124, Leuconostoc mesenteroides subsp. mesenteroides TISTR. 942 1a

i ] 3 a -4 g ] o o a 3
ngalagluwudonialunumnie @uwizFevinadusuguinats 45 aamns) e

i
o/

iurenssve 10, 15, 20 uaz 25 lulasaas

=1.

dlonuaihiunouszimeTrszwiiffims 25 Tulnsans wuhanseduds
Aeromonas hydrophila TISTR 1321, Lacmbacil(us sakei TISTR 890, Enterobacter faecalis
TISTR 888, Enterobacter faecalis JCM 5803 a2 Streptococcus sp. TISTR 1030 “1d@uin
Tasiiduiuguinanvensladsznm 20 - 27 fadwas vennnidmuininiume
s Insewrang ne“:’ué‘?« Lactobacillus plantarum ATCC 14917, Lactobacillus sakei JCM
1157, Salmonella Typhimurium TISTR 292, ..Escherichia coli TISTR 780, Staphylococcus
aureus TISTR 118, Pseudomonas fluorescens TISTR 358, Pseudomonas fluorescens JCM
5963, Listeria innocua ATTC 33090 (82 Brochotrix campestris NBRC 11547 18 Twed)
wnadurugudnaenlalszna 14— 19 fadwas uaziuds 4. hydrophila TISTR 1321
187 udwuhilnadensiudaie B campestris NBRC 11547, L. innocua ATCC 33090, E,

coli TISTR 780 Uag P. fluorescens TISTR 358 ldtfeuantios
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[] 1 9
vuzNveaiiureussive Inszwindsuias 20 Wlasans  wud1 awseduds

E. faecalis TISTR 888, Streptococcus sp. TISTR 1030, E. faecalis JICM 5803, A. hydrophila

_TISTR 1321 fidusiguénarsvesasladszinas 20 - 27 Gafwns dy L. plantarum ATCC

14917, L. sakei JCM 1157, L. sakei TISTR 890, B. campestris NBRC 11547 fvinadusiny
quinarsnlalszina 16 - 20 Hadwas ueANNT 5. Typhimurium TISTR 292, E.coli
TISTR 780, S. aureus TISTR 118, P. fluorescens TISTR 358, P. fluorescens JCM 5963 uag L.
innocua ATTC 33090 finnadurugudnanaislaalszuna 13 - 16 Taduns
doveaiiumoszme TusswiiidSines 15 lulasdas wuh ﬁmﬁnﬁ'ué'?a
E. faecalis TISTR 888 0¥ 4. hydrophila TISTR 1321 fiidusihugudnatsvesralaszunm
20 — 22 Wadns du L. plantarum ATCC 14917, L. sakei TISTR 890, Streptococcus sp.
TISTR 1030, E. faecalis JCM 5803 fiidusimugudnarsvesaslatlszana 15— 20 iadwas
"mﬁﬁné’umug{uefnmammaaiﬂé‘im'h 15 iatiuns A9 L. sakei JCM 1157, . Typhimurium
TISTR 292, E. coli TISTR 780, S. aureus TISTR 118, P. fluorescens TISTR 358,
P. fluorescens JCM 5963, B. campestris NBRC 11547 uag L. innocua ATTC 33090
fongaiiviuneuszmeTusgminliuias 15 uaz 10 TaiTnsans wuhSridaseuth
HooTasiiduruguinaavesisladindt 20 Tadmas luiFesdunidynyiiaivans
naaol

Y 4
v o M a °

Wudiennsauveussme Inszwilsuinsg 10, 15,20 uaz 25 lulasans nvea

¥ 14
=}

Y _ o dy A d & t A (a
AIUUNTTATIYANION Llﬂ’)u’lkl‘]_l’JN‘lJuﬂT}’i'lilaflﬁl‘lf‘é]“{lill‘]fﬂﬂﬂﬂﬂﬂWU']‘I‘Vl‘lJiiJ'Iﬁi 20

9
g8 a) =

Tulnsdas aunsodudadenanen inllszannwgeud lhinfunenszimaiftsudnides
dlefvuduiitSunns 25 lulasaas naade onsaiuvenssmeiisuas 25
Tulasdns 4. hydrophila TISTR 1321, E. faecalis TISTR 888, L. sakei TISTR 890 ,
E. faecalis JCM 5803 U2 Streptococcus sp. TISTR 1030 18aun Tasfidushugudnaiaues
1ladlseutan 27.17, 24.33, 22.00, 20.33 uag 20.33 HAAWAT AMEIAL wnzieneainy

1 F 4
veuszneniliung 20 lulnsdns aunsoduds 4 hydrophila TISTR 1321, E. faecalis

TISTR 888, L. sakei TISTR 890, E. faecalis JICM 5803 uag Streprococcus sp. TISTR 1030
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ladlndifsefiu Tasiidusugudnarsvesialmlszana 26.00, 2333, 20.00, 2033 wag

n v w w e :’ as ety o .\g
19.00 yaauas MuaIAl muuiuﬁnmwa‘umumuﬁanszmﬂmzwmmamiﬂumm's

a a o e & dy 1Y =1 VA =
l‘i'lifglﬁllTﬁﬂlﬂﬁ?ﬁuﬂ5ﬂllﬁzﬂﬂ!ﬂTW‘VI1@ﬂ1ﬂﬂ1ﬂﬂl8\1!ﬂﬂﬂﬂﬂﬂﬂf!ﬂ5ﬂﬂ ﬂﬂiﬁf‘VIth'lﬂi 20
lulnsdns

* k4 - ' E4
112 Anmamsdududigaveniiuveyszme InsswdensdudimstTaves
a 4 :
ﬁgauvﬁa (minimal inhibition concentration ; MIC) A383% micro-dilution broth susceptibility
assay (National Committée for Clinical Laboratory Standirds, 1999)

o o w = pr dy y 9 3
ﬂ1ﬂﬂ1iu1u1uu”ﬂuizlﬁﬂiﬂ53“11’51”@57““1”3?‘“7]1@ M']ﬁﬂﬂ']ﬂ'nllﬁlﬂﬂuﬂ‘]
o Y
o @ 1 @ e a a 4 . o g g ey
f!ﬂﬁli’)‘iu1nuﬂaﬂ5$lﬁﬂiwizw199ﬂ1iﬂﬂENﬂ'ISﬁ]iﬂJ‘Uﬂ\ﬁ!au‘ngﬂ minimal inhibition

concentration (MIC) ummmwaamﬁdm“nau (pellet) Fymiinunasa s1eusadly (+)

et a

o dy ra &
muﬂaaﬂm"lnuﬁ;aumﬂmaawumwaaw'lnumnau (pellet) F189 UMHA () HFIRNY

v Y Y Ay e & y y 43 & o d' w &
wwuuq’ﬂ‘mem"lnnmzﬂauwmammmwm nmqmmumuﬂem::mwmmmfmm
mmsmﬁuaw?\uma MIC) Famrseii 4 nan adio

Q-

Anuanudududga (MIC) wud
1%1:3’1411amzmﬂiﬁszwmmﬁat"fué'amm?mﬂm A. hydrophila TISTR 1321 1@
156.25 ppm. A9 L. sakei TISTR 890, Leu. mesenteroides subsp.mesenteroides TISTR 942,
E. faecalis TISTR 888, Streptococcus sp. TISTR 1030, S. aureus TISTR 118 §in1 MIC iy
625 ppm. UL L.sakei subsp. sakei JCM 1157 ,Leu. mesenteroides subsb.mesenteroides JICM
6124", S.Typhimurium TISTR 292 , E. coli TISTR 780, E. faecalis JCM 5803", P. fluorescens
JCM 5963 ,P. fluorescens TISTR 358 ,L. innocua ATCC 33090 311 MIC 11111 1250 ppm.

L. plantarum ATCC 14917, - B. campestris NBRC 11547" 1if1 MIC 191111 2,500 ppm.
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R4 o 4

] 9 a 4
1.1.3 famanumdududrgaveuiniunsyszime Inssmidenmsiaeydunid

(minimal bactericidal concentration ; MBC) #2438 micro-dilution broth susceptibility assay

(National Committee for Clinical Laboraory Standards, 1999)

MInMINAdeUNIAT MIC lunmsnaaesi 1.1.2 1Hiimanasaun streak luomis

a

. Ed | [] b4 . ]
mouteiinzay (@15ei D eimiuth hifigamgiivanganiiuna 24 $aTue s1e91u

kil

ﬁ o .ﬂy a ad a [ d” 'ay 1 .ﬂy a L] {ul t a
pHatlu (+) ﬂsmwaraﬁaumamiq,l"lﬂuuam-ﬁmmwa muwaqaumﬂ UIBIYPUUBINIS
. & - g/ : A a

& 4 Y gy A8 o aamo 4 A
ouie Tenumaiiy @ dannududuganendesdunid hinSyuuematsuie
Huedg mmu’fui’fuéhqmmufﬂuﬂamzmaﬁmmmv‘hma@ﬁuvﬁ'f‘fmaau"lﬁ' (MBC) fig
AT 5

wm'mamn’fni’fw‘hqﬂ (MBC) ﬂuﬂaé’n‘i'ummszmaTwszmﬁmmsm’hmaqﬁuw’?&f
A. hydrophila TISTR 1321 ‘l&infu 312,25 ppm. &9 L. sakei subsp. sakei JCM 1157" |
L. sakei TISTR 890, E. faecalis TISTR 888, Streptococcus sp. TISTR 1030, S. aureus TISTR_
118, E. faecalis JCM 5803 311 MBC 1161 625 ppm.

Leu. mesenteroides subsp.mesenteroides JCM 6124T, S. Typhimurium TISTR 292,
E. coli TISTR 780, P. fluorescens TISTR 358, L. innocua ATCC 33090" » B. campeatris NBRC
11547" {isi1 MBC (i 1,250 ppm.

L p;lantarum ATCC14917, L.  mesenteroides subsp.mesenteroides TISTR 942

P. fluorescens JCM 5963" fifin MBC (1161 2,500 ppm.
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. 3 k4
ASNAGRIN 1.2 ARHIHAYBITI I UHONSSIHIVINNTUNT lumsfudanisniyusgdunse
] . ] 1 . 9 1 .
@199 (In vitro) WUNMTNAABIESY 3 MINAADI lAuA
. i :’ s ) o ,’,’ a | a o d 4-4
1.2.1 AnymareuiniuneausSIMenIsINgG T lumsdudanmsisguesgdunid Taedd
UAWTHTUUHUNIZRTHASBY (Disc diffusion method)
9 .
sinmsunhiiuneussivenssing Usuas 10, 15, 20 uaz 25 lulasans v
o dy dy S 3 gy 1 o 1
awunszaenses 1 lilnwuemsidsusdeiligenadey udniunilumal 24 2Ty 81u
o

¥ L4 1
#anNUTIN A (clear zone) MAATUNINHAMSgATUTIMISRTQUBIATGY FA15199 6

[ ¥
P Qs

uaneldiuh 1‘3’11711wauszmanszmvmmsné’ugq L. sakei TISTR 890 ldfga wiaf
513 10, 15, 20 uag 25 lulasaas Teeliduriguinaravesisla 14.67, 18.67, 19.33
ag 23.67 fladwas mud ey uagiionoaiiunouszmeiilsings 25 Tulasaas wuth
annsaduds 4. hydrophila TISTR 1321, B. campestris NBRC 11547 'la50saainiidusiu
gudnatiwesdsla 1933 uaz 19.67 TaAnias dau L. plantarum ATCC 14917, L. sakei
JCM1157, Leu. mesenteroides subsp. mesenteroides JCM6124, Leu. mesenteroides subsp.
mes'enteroides- TISTR942,A E. faecalis TISTR88S, E. faecalis TISTR 5803, Streptococcus sp.
TISTR 1030, S. Typhimuriuta TISTR 292, E. coli TISTR 780, S, aureus TISTR 118,
P. ﬂuorescens TISTR 358, P. fluorescens JCM 5963, L. innocua ATTC 33090 1?’1’Wﬁﬂ’li E‘I'Ué"d
v

aAeudharies Tnefiidurigudnasuesaalaszinm 8.83 - 1600 fdadwas wailSas

10, 15, 20 waz 25 Winsans
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. v 14
1.2.2 Aananmudidudigaveniniuveussmenssmademsdudamsiiyves
B aw . “ . : " . arge oy oys
gau‘n%'a minimal inhibition concentration (MIC) A2873 micro-dilution broth susceptibility
assay (National Committee for Clinical Laboratory Standards, 1999)

b 4 [] ] 3
vinmsininiunerssme nsznlSinasimangaui 18 ndnnanudududige

= by

:‘ ar : 1 [y n’: a ¢ o {
'ﬂ'ﬂﬂ“ﬂﬂﬂﬁﬂﬂﬁ»z!ﬂﬂﬂimﬂi'l@lﬂﬂfﬁﬂﬂﬂﬂﬂlimﬁf,g‘\lﬂﬂ’ﬂ‘ﬁuﬂ?ﬂ lla'lﬂﬂﬂﬁﬂﬁﬂﬂﬁﬁﬂzﬂﬂﬂ

}4
B a o o £ {

(pellet) Fvfiduvana senunaiiy (+) diuvasai litliiunidnageuiunienaoai

Q

1o e Y g 9 Al e < Yy g 4
"lumznau (pellet) T89UHR () cmmmvummqﬂma'ﬂ"lum:nauﬁmﬂmmmwmw

]
a

o :’ Ql. [ 3 a a o @
agavesiuiunenszmenaINIndudimMinsyuegaiunsd (MIC) AIA1519 7

wuhanudududiga MIC) ﬂlau‘i’ﬁu14anszmanixmi1ﬁﬂ1mm€fng§mm'§ng
Y99 L.sakei TISTR 890, E. faecalis TISTR 888, Streptococcus sp. TISTR 1030 ﬁﬁ1 MIC
AL 625 ppm.

L. sakei subsp. sakei JCM 1157T, S. aureus TISTR 118, P. fluorescens TISTR 358,
A. iydrophila TISTR 1321, B. campeatris NBRC 11547" §ifi1 MIC (i1l 1,250 ppm.

L. plantarum ATCC 14917, L. mesenteroides subsp.mesenteroides JCM 6124T,
L. mesenteroides subsp.mesenteroides TISTR 942, E. faecalis JCM 5803", P. fluorescens JCM
5963, L. innocua ATCC 33090" 17 MIC 1111 2,500 ppm.

S. Typhimurium TISTR 292, E. coli TISTR 780 $iA1 MIC (111! 5,000 ppm
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3 k4
Q

o _ o 1 o - a 4

1.2.3 P"iﬂymamﬂ’fui’;'um1qﬂa:aqumunamzmanszmsmamsmmﬂgauw?a

(minimal bactericidal concentration ; MBC) A207T micro-dilution broth susceptibility assay
(National Committee for Clinical Laboratory Standards, 1999)

nnmInadeun1a1 MIC lumsnaaesi 12.2 Tfimasayanasain streak lu
9 9 [l s ) ]
o mssuFe vz ay vinni lidy Wunat 24 $1 109 serunaiy (+) ATdn
d’l’ a ad a kY d" ‘; 1 dy a d-ﬂl t A dy d"
WeyaUNITaS Y lAuUeIMITIREUYe FIUFeaUNTY inTyuueITIRsude 189U
. ¥

ﬁ 4 ¥ ¥ g & o ae g 4 “ o 3
1wu (-) mmwwn%uqamﬂmmqmmitl"l !ﬂﬁ@ﬂua’lﬁ’]ﬂﬁﬂ\il“ﬁﬂ HUYON QTUYUUU

o :‘ LY { o a o
drgaveniniureyssmenannsoalegaunidnaney I (MBC)

Y a -

wu:hﬂ11u1i’1’uwmqmlmmﬁuﬁauszmanszmsﬁmmsnﬁmwgﬁuﬂ?ﬁ
L. sakei TISTR 890, E. faecalis TISTR 888 , Streptococcus sp. TISTR 1030 i1 MBC '@
V1A 625 ppm.

L. sakei subsp. sakei ICM 1157" , S. aureus TISTR 118, P. fluorescens TISTR 358,
A. hydrophila TISTR 1321, B. campeatris NBRC 11547" diﬁ A1 MBC 11 1,250 ppm.

L. plentarum ATCC 14917, Leu. mesenteroides subsp.mesenteroides JCM 6124T,
Leu. mesenteroides subsp.mesenteroides TISTR 942, E. Jaecalis JICM 5803T, P. fluorescens
JCM 5963, L. innocua ATCC 33090" iifi1 MBC (11! 2,500 ppm.

. Typhimurium TISTR 292, . coli TISTR 780 1ifi1 MBC (¥}l 5,000 ppm.
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A ks ' a 8 v
gAMINAAeY Ao 19n5za1AT0Y 1 uKY oa 20 1ulasans uaz 19nszaiunses 2wy
4 o :1’ °o 1 a sld' = ~ o 1
veauduaz 10 lylasdas nimiuihnaeswaradn 11 nguvgll 4 eseiwadiod shimsqu

3 1 o
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o < Py o A % (K]
S Tadviosu (Coliform) 31n'la (&. coli) uaz aanmdunienw ldud manudiunsa
3

1 1 dy dd o = : 1 4 o a =1
AN ATTUDIHUD Lla'&’ﬂjElil“lf‘lJﬁﬂ"l'iQ’igLﬁUu'ﬁZﬂ'ﬂ\iﬂ'Iﬂﬂ‘l.l'iﬂﬁ'l Han1INAaDIuaAIY

1 £ 4 [ vy
pInAasi 2.1 Anvkaveuihdiuneuszive Inszw NlinadensdudeminTaiunves

" 3
a 4 o
FAUNTIUALAUA AN TN N THY AT UUBATATUA

a

kY o o
1. AUNTARAIUIAUNTEY

@

2 b4
nMsguilsdiuiledunengniuateunIAauHUNIzZANRTBMeatniuray
- J o . 1 Qe 3
5$lﬂﬂiﬁ5$w1uuﬁhﬂaﬂqwa'lﬁﬁﬂ W‘UTﬂu%!ﬂagig gna']cluﬂ'lilﬂﬂ5ﬂﬂ’|lla$‘lgﬂﬂﬂﬁau'ﬂ\7 3

3

' ] Y] aa [ o o o o « a
hifinnuuandeduniedta (P>0.05) na1aRe SuIugdunidntua auSudu 4.66 log
3 d' 9/ ] «a 9 ) [}
cfu/g. Vl\iﬂthfﬂi‘&.’ﬂ'lﬂﬂiﬂx‘i 1 LAY Haa 20 hliliﬂ‘i'ﬁﬂi Hag hfﬂ‘a'%;’ﬂ'l‘tlﬂiﬂ\i 2 UHUY rigaLip
= é 1 t t o aa o o :‘ @
ag IOJllllTﬂiﬁﬂi Glf\i‘hlﬁﬂ'lﬂ'lﬂﬂuﬂ'lﬂﬁﬂﬂ (P>0.05) NMUHAIUINTZATHNTIHUAUTHUYBY

k1

a 1 a a o o q’: 1 1 1 o
symg Inszmdauudinassnaafn wugduns e 3 ngu liuana1eiuPe=0.05)
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k4
o/

t o ':/, o a o o A 3 1
tMNY 4.65, 4.62 1AL 4.61 snuaal ﬁmmﬂ‘uumu'.m*‘gaum?amwmﬁmmuﬁuama%’m
A v 1 a = !ulr' i 9 ] ] 1w
Iﬁﬂmﬂﬂiﬂ'llu‘l’l 5 ﬂ'ﬁ}ﬁu‘l’lﬁﬂﬂﬂﬂﬂﬂﬂqﬂ VB3 YARIUAY , 1 UAY LAT 2 UAU (NN 4.75,
o w A ] 1 Y aa q’: 1o { o
4.80 1A 4.95 log cf/g. AU Fa luifianuuand19f UM eans (P>0.05) fauaTunsniim

A1TNAADY AAITIN 9

{ :‘ as g o 1 @
ﬂ'li'!\‘i‘?l9 wammmﬂé’fumuﬁamzmtJTw5zw1uazizaznaﬂumsmuiﬂmmammu

a 4 3 4 s
JaunIdmnuavsuiladunangnsua

AN ﬁ1u’mqﬁum‘§€ff§énm (log cfu/g)
nagol Before After 'E'uvd; 1 ’Slu‘ﬁ 3 ’3"1\!1‘?; 5
YARIUYN 4.66 465 4.75 4.70 4.75
1ty 4.66 4.62 4.55 4.89 4.80
2 1Y 4.66 4.61 4.67 4.75 4.;5

Before : nOUMSAAUAUNTZAYNTBIHeatITUausame TnsswLurdndsswaladn

W B
After  : HAINAAUALAIEAIEATBIHEMI T UrBNTsie IvTswmiuudinae swaadn

ol

VIANTNANBIAITIH 10 WU Suaugiunidhannsoniyldluguvgidideu

uaznaAAUHLNTZATENTBY LianA1eAun1Saad (P>0.05) luganiuny uazaguinld

9

ar

b Y . ] [
Ufunoussmo NSzt 1 unY uaz 2 uHY  1agn1enas Tuf 1 Jufl 3 uaziufi 5 veems

a { oy as 3 ! [ ° a P
Aanszaynsosniiiunenseme Tnsswins 1 udy uaz 2 wiy Suougdunidfannsa

a 9 e At .3’ o g 9 [} 3 1 [ @ A
wig ldlusanaiimfngetuiisudnisemniy Tagganauay 1 udy taz 2 udy Tuiuf

q LH 9

3 ! s [ g é < g 1 1
5 Y8IMINATDY UAUIAL 4.75, 4.80 UAE 4.95 log cfu/g mudy Fawudiian luuanaig
LY aa § g o ; a 3 o A
AuUNada >0.05) uazilenuludibu 4 sruwaoa wiudu numaRyiuluiui 5
4 eyt

a [ . [] ° a
ﬂlﬂ\ﬂﬂ'ﬁlﬂﬂiﬂﬂiuﬂqwﬂ'flﬂﬂu 1 UHY LAY 2 (HU UIUPAUNTIUAT 5.51, 5.32 1ay 540 log

cfu/g MUAIAY
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H ny LY d o t o
15N 10 waveans linfureuszve Tnsenaz szeznatlumsdusnmdesiuau

. E
vaunignesy lalugangiidweuileduusngnsua

YANTS ﬁm’mqﬁuw?z‘fﬁm‘?q"lﬁ’iuqmwgﬁs‘h (log CFU/g)

nagol Before After Sudi 1 S 3 $uit 5
AR 4.72 4.75 4.84 3.87 5.51

1 (Y 4.72 4.81 519 491 5.32

2 upu 4.72 4.69 5.00 4.79 5.40

¥
Before : flaumsAalnunssadnTasngaiiureusemo Isewuurhnaaswaldan

4
After : HaIMTAAUAUATEATHNTeEAL NIunaNssme Insewuudndeswanadn

Q = o Ai' 3 1 (D B | .Y aa =
innuswaziaduwifegniuais 3 ngu lifia1aedunieada >0.05) lasiiam
8= PV g t @ o 4” = St v a 3
1ﬂﬁtﬂﬂ§ﬂﬂlﬁ]ﬁlu uazﬂlmmamumu'Jumf'asmazaﬁﬂmﬂﬂammﬂum 3 FaNIITnagay
&4 w A 1 [ & . s 1 T 1 o aa 4 t
FaluFusudu Tann1iy 3.30 log cfu/g. Fawua lifinidedumsans @>0.05) dormly
Y j’ a7 1 ] & = o
5 U W UASBAAVBY control , 1 LAY AL 2 UAY HIUAUNINY 3.29, 3.38 (g 3.19 log

cfu/g. MUY (P>0.05) AIA15199 11

H :’ o - o 1 o
MmN 11 wavesms Mhiviuneyszive TnsenuazssoznarlunsfiuSarides oy

o -4 o
MuagdravsiteduUBngnIUA

YANII Suaztan (log CFU/g)

nagou Before After 5"1‘!‘7; 1 ’3"141":; 3 "’;’uﬁ 5
YAAILgYy 330 2.85 2.82 3.32 3.29

1 UHY 3.30 2.97 2.89 3.09 3.38

2 (Y 3.30 2.99 2.74 3.14 3.19

£
Before : flaunsARUHUNIZATENTRsHEmiiuausue Insewiuudndsswaiann

¥
After T HasnIARUNUATEATHNIBInemI U oS stve Tusswivurndeswaladn
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ﬁﬂfé’l’uﬁ%'lu?ulﬂ'lﬂu fﬁﬂ 3.39 log MPN/g 4aQa¥na9aIzeziianNISNUIAYIUIU 5 71 249

[ Y
M luuand1efunsada (p>0.05) nafe yaadugu yanl¥nszamnsemeatiniunoy
vive Insewiaa B3usnadnass sinas 20 lulasaas $1udu 1 udu uaz 19nszan
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gnsuaganIuny ludui 1 Haidinga inidd 0.67 Fauand1eee19iiied YNNan
T ] b
(P<0.05) A 3uR 3 uaz 5 (0.33 uag 0.49) dauganfaurunszansemsaihliiuneussme
' i ' 3 '3 : G4 = :’ o 3 - Y 14 1
Tnsewil uag 2 usu Wi Awlestyuamsgadsiminssnamsmosnun ladia

v aa d 3 1o I o
UANANNNINAAA (P>0.05) AADATLHIATMTIAUANUUAIUN 1,3 Liag S Iﬂﬂﬁlﬂ@i!“ﬁuﬁaﬂﬁq

= S 9
IWeNIanu oy

v ¥
o & o [ [
MINN 27 wavesmsldinfunensams Insentazszeznm lumsiusnuides

4 o o’ @ 3 3 o -1 o
wesruamsgadaiminssninmanuiny veulleduuengasua
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1 < o ' < o
AN gdeiminsn I amMsius Yt (%)

‘igﬂﬂ'lﬂ’lﬂﬁﬂu 3 3 -3
IMUN 1 MUN 3 un s
a b ab

YARNIUAY 0.67 0.33 0.49

1 ey 1.01 0.49 0.76

2 UHY 1.17 0.53 0.88
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Before : NBUATIAAUAHUATZATHNTBIHIMIUUNBLTSMInISWT WU IndBIwa1adn

1 d
After : HANNTARUAUANTSATENTBIHEMI T UViBYT W snszsnurInasIwa@an

a_ o a

] v
e ﬁ"aé’nmmmnmqﬂuiuummﬂmmtmnmaamaﬁﬁamﬂmmmm (P<0.05)
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fiﬁmmufaﬁuuanqﬂim 18un Amamed1e (Lightness, L*) A1UAS (Redness, a*)
uag AALHMA09 (yellowness, b*) ﬂaqnﬁaﬁuuanqnsm Wy 3 FaMINATBLUAZARDA
szovnaTia 5 S fhmsTamAaeed i8imliuandoneasa (P>0.05) Ty Aanuaing
YBIYARIUAY agﬂ‘?;ﬁﬂuviumxmynsawamf’:‘lﬁuwam:mﬂmzm 1Uag 2 Ay WU 3
AlannInaenszesIaIMaALIAMIIL S Su 1 53.96 dlu 5204, s3saflu 5232 uaz
53.87 1l 52.34 awddy Taeari I8 liuanm1eonaa@n (P>0.05) Fansadi 28

AIUAIAAY (Redness, a*) ﬂlmu‘fyaz‘f"uuanqﬂsmﬂaam:axnmﬂmﬁu?ﬂmmu 5
Su wuharduasveadiofiun Tduduiu 3 FANINAADY uALiA1 luuana1an1eada
(P>0.05) Fexanuny ReudauiunszaTHnsemEat M oNTHme THsEWT 1 ag 2 Ay
fidnnuduns it 1426, 1448 (a2 1495 awddy Mntiuaaeaszeznat 5 Su M
AL 15.77, 1579 uaz 1567 aiud1du waz danuuanadunnaaa
(P>0.05) Aap15197 29

9

3 3 ]
dmiudinded (vellowness, b®)  veulleduusngasuaganIuaL FATAA

v :’ o - ; 1 : A Y A d? g 9
UAUNTZATHNIBINEATIIIUMONIZMEONTIWTT 1 tag 2 iy wuh Huul TTnRuvudndes
AquaTuusn aunaeAszezal 5 Ju Taoiwuen 6.47 1 6.86, 6.50 (i 6.74 uaz 6.49 11y

6.77 lagsguzauaznnganisnadeuiin bianaedumeada@=0.05) /in1319% 30

4 :’ Y < [
ﬂ]i'l\iﬁ 28 Wﬁﬂlﬂﬂﬂﬁ'i‘l’f’u'llluﬁﬂllﬁ'&’nﬂliﬁ5$W1Lm$'§'$ﬂzna11”ﬂ15!ﬂ'ﬂ5ﬂ'ﬂ1ﬂﬂﬂ1ﬂ'J'lll

3
a9 (L*) vsuiloduusngnsua

AT AT (L)
nagol Before After $uii 1 $uft 3 $uit 5
YANIUAN 53.96 54.95 53.04 52.63 52.24
1 4y 53.84 54.19 52.88 52.69 52.32
pJUT 53.87 53.78 52.32 52.94 52.34

Ed
Before : ﬂﬂuﬂ'liaﬂlmuﬂi:ﬂ'I‘Hﬂi’e]\WiUﬂﬁWIJ‘N‘Hi’)ﬂ’izlﬁﬂﬂixlﬂi'ﬂluﬂ"ﬂﬁﬂﬂﬂa’lﬁﬁﬂ

v
After : MasnAauHUNsEAEnToemiuveNTamenssws wudndeawaadn
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AANTT
NAEe1l Before After $ufi 1 $udi 3 $udi 5
YANILIAY 14.26 14.69 15.08 15.68 15.77
1 LHY 14.48 14.65 15.45 15.67 15.79

2 LY 14.95 14.93 15.34 15.85 15.67

Before : ABUATIAAUNUNTZAIHATRINBAL BIUMBNISMenTsmIwurhnasIwaedan
o
Afier  : HaINITAAUALASTATYNSBevERRTuvaNssmensemsuuehndpIwaadn
tz'l sl: as o W 1 (= A
@159 30 waveans ldiiureyssive Insswuazssezna lumanusny e divaed

) b
(yellowness, b*) mauﬁaﬁuuanqﬂmﬂ

R GRGEN (yellowness, b*)

¥ANS
G L, Before After ’3'1‘!1":1 1 [ %’uﬁ 3 : ’S'Llﬁ 5
YARIUAN 6.47 6.58 6.66 6.80 6.86
1 UpiY 6.56 6.52 6.67 6.76 6.74

2 el 6.49 6.58 = 657 6.78 6.77

4
Before : flaUMISAAUAUNIZAENTBINATUMBNIZIEnTswT Ui Inasswaaan

¥
Afier : WAINTIARLAUNTZATHNTOSHEAU UK TIMenT sms1uurdnaesva1adn
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g 1 AnywaveniniuvenszmennTusswagnsswn lumséudanswSyves
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AUNTIA1Y (I vitro)

{ év as Y] 3 a =N &
MsnAaedi 1 ﬁﬂmwaﬂumumuﬂamxmUTmzwﬂumsaummmstymmqamﬁamm
(In vitro)

: as W o’.ll = -ﬂ” a ~ o
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{ - g s 3 = 1 cy o/
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o 3 a o o 1 a g s a dy a s d
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3/, c’ Qs kY] o’z’ a ac d‘
Tafnumihiuvenszme Inssmansadudsmaniaylaeds disc diffusion method HAIY
Yy 9 1 o n’;’ . Y1 o
WUYY 2,000 ppm. WUNEUYY Leu. mesenteroides, L. plantarum Uag S. aureus 1alaunae
WurugudaaisuTnanddaveswaiiFe viidy 17.5, 1643 (ag 15.10 Tasams audIey
F
(FURGINUAITTIBNUVEY  Lachowicz KJ(1998) wudniwiuveusuve msemauise
) 3 = ot et o F ﬂ a A ,
ﬂﬂﬂﬂﬁ;ﬁﬂﬂ‘iﬂﬂﬂﬂﬂMﬂﬁt UWY 78 4. hydrophilla AFISCO110, Enterobacter aerogenes
NCTC10006, E. coli NCTC8196, L. plantarum AFISC2102, Leu. cremoris AFISC2206, L.
b4
innocua AFISC2305, Enterobacter faecalis AFISC3901 itag S, aureus AFISC3601 H4on31nil
EY F 4
Sakovic et al. (2007) FlgMINIVIUNBNTTNGIHTEWIOLET S, aureus ATCCI12228,
S.Typhimurium ATCC13311 (a2 E. coli 0157: H7 l&ifusiu
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HUANTUUATUAY [UDINAUUATUTBUATHAUISUAUIUYAAYUUON (outer membrane) HI1IU
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a15ilszneulunqu Lipopolysaccharide 39vi1ldmiuraduuaiiSounsuavianuuduse
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43 (Y a aw a A @ o
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¢ g9 o)

" o 9 9 (% ] o v
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. o t 1 2
Eugenol, Methyl Eugenol t1ag Linalool laga1s 2 dausneglunquuetaisilszney Phenol ¥4
P 8 ¥
figns lunisdudueulanilusuiuns Metabolism veaFouunfiFe Tasvii ldou luluas

4 s a d &4 g o ' '3
Tdshudug luaal@eaniw amsaduibeuad Munaiidasdegnioluead

a

a1

k4 ] 9
Tnasengmeuen dau Linalool iuilumsilignitiwduasumsfudamanioivlaves

b4 14
Sw o

}4
weouuafiGe SullunaldnszmnflgniduduounaitGeld Gyaazsumiv. 2550)
3
uenINilnan1sAny1daeandefll Nanasombat and Lohasupthawee (2005) 111lunszing

F
Y]

maﬁ'm{n?uﬂamzmmsﬁ"zmﬂauﬂszﬁmﬁmwmsﬁumgﬁuw? | 42037 disc  diffusion
method WU ansaduds S.Typhimurium , E.coli Tasfiidusrigudnareusiensla mify
9 HAAIWAT IFUIREINUNITTIO9IUYON Bhattachatjee et al. (2012) WU amnsadud
S.aureus, B.subtilis, E.coli % P.eroginosa TasfidurnguinaauTinanala wiiy 14.67,

6.33, 11.00, 12.00 Haaas

1 4
s

] I 4
mymininiuneuszvenszminnageunsdudalngds disc diffusion method 92
o 3 a 4(1191 a T o Yy Y o :' Y]
annsedudaaunidlannyiia uadistinnfnymanudududigaveshiiuvenszimonse
q F4
wiauTedudiniseiyuasiiaio9aun3d Wil L. sakei subsp. sakei JCM 1157
E. faecalis TISTR 888, Streptococcus sp. TISTR 1030 {f1 MIC 1tag MBC (¥1fi1J 625 ppm.
Aé ng Q‘i‘_l M Ao q Y 1 A -:é:’u
Fauuanizons 3 siladluwinuuanGgeni e msnindengquuaadnduiluvenssine
s 3
asgmadlitsaninmlumsdud1aa Wy egaisSunsuazanz. 2550) usanniids
L d E 4
WU UNBNTSMBAT SN T 1A IS UENA 1810 Lb. sakei subsp. sakei JCM 1157 A1
MIC tag MBC (W01 625 d2U L. sakei TISTR 890 iA1 MIC itaz MBC iy 1250 ud
Leu. mesenteroides subsp.mesenteroides JCM 6124", Leu. mesenteroides subsp.mesenteroides
a T W A =4 d a =
TISTR 942 iif1 MIC oz MBC (W1fiuA® 2,500 ppm. vztiu laaedugaauniduas
Yy 9 : o/ = v a a [ 3 A’!‘ a o o s = vy
anunvuvshliurenssvelinadelszaniamlunmsdudureiunid  Asezmiuld
9
21AN131ANBIYD9 Nanasombat and Lohasupthawee (2005) #1113 UHONTLIHONTLWIIANYI

14
M 38U §.Typhimurium (non-DT104 strain) 1@ MIC 1W1AU 4.2ul/ml. &34 S.Typhimurium

DT104 1& MIC (vivdu >62.5 pl/ml.
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3190 5 Most probable numbers (MPN) per 1 g. test portion, using 3 tubes
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0.1 0.01 0.001 0.1  0.01 0.001 0.1 0.0l 0.001 0.1 0.01 0.001
0 0 0 <3 1 0 0 36 2 0 0 91 3 0 0 23
0 0 1 31 0 1 72 2 0 1 4 3 0 1 39
0 0 2 6 I 0 2 n 2 0 2 20 3 0 2 64
0 0 3 9 1 0 3 15 2 0 3 26 3 0 3 95
0 i 0 3 1 1 0 73 2 1 0 15 3 1 0 43
0 i 1 6.1 1 1 1 12 1 1 20 3 i 1 75
0 1 22 92 ] 1 2 158 ~ <2 I 2’ 27 3 1 2 120
0 1 3 12 1 1 3 19 2 1 3 34 3 1 3 160
0 2 0 A 7\ 2~ /& PO \N - 0 ™ \\ 2 0 93
0 2 {* gkl \ 2 I8 5 Y./ g2 I 28 3 2 I° 150
0 2 2° 121 2 2 20 2 2 2' 35 3 2 2' 210
d =200 YIBL 2/ 5o\ o W 52— 4 2 3 29
0 3 0 B4k b XS 0 e (2 ¢ o 0 29 3 3 0 240
0 3 I’ 3 1 3 r 20,72 4G 1’ 3% 3 3 1’ 460
0 3 2’ 16 1 3 2 245 X2 3 2 4 3 3 2' 1100
0 3 3 A2\ \S3 3 39-20) Yk I 3 53 3 3 3t >l
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* Such highly importable result suggest that factors were present that interfered with recovery or identification at the lower

dilutions. Therefore, the indicated MPN value could be much lower than the true concentration





