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ABSTRACT

Coliforms contamination level of 267 raw shrimp samples in a frozen fishery
manufacturing plant was investigated in the year 2006. It was implied that detected in 40.1% of
raw shrimp samples and found contaminated between 3.0 - >1,100 MPN/g, while the highest
coliforms contamination samples were between 3.0 — 38.0 MPN/g. The dominant species of
detected coliforms were belonged to Escherichia coli (80%) and Enterobacter cloacae (20%),
respectively. When compared the coliforms detection results by using MPN method and Japanese
method, it was informed that the positive number of coliforms detection in raw shrimp samples
by using MPN method was shown higher than using Japanese method. The positive coliforms
detection results in using Japanese method were exhibited when the samples were contaminated
in a high number of coliforms (more than 93 MPN/g).

In comparison of 4 modified coliforms detection methods (Method 1 : using 0.1%
peptone (w/v) + 0.85% NaCl (w/v) as samples’ diluent and pour plate of all diluted samples with
Desoxycholate Lactose agar (DCLA) as a coliforms detection medium; Method 2 : using 0.1%
peptone (w/v) + 0.85% NaCl (w/v) as samples’ diluent and pour plate of all diluted samples with
DCLA + 1% sodium pyruvate (w/v); Method 3 : Using Butterfield’s phosphate buffer dilution
water as samples’ diluent and pour plate of all diluted samples with Tryptic soy agar (TSA)
incubated all TSA plates at room temperature for 2 h and overlaid with DCLA; Method 4 : using
0.1% peptone (w/v) + 0.85% NaCl (w/v) as samples’ diluent and pour plate of all diluted samples
with Tryptic soy agar (TSA) incubated all TSA plates at room temperature for 2 h and overlaid

with DCLA) in spiked (2 Log ,, CFU/g and 4 Log ,, CFU/g of E. coli or Ent. cloacae in frozen

111



cooked shrimp samples) and unspiked (control samples) frozen shrimp samples with Japanese
coliforms detection method (Using Butterfield’s phosphate buffer dilution water as samples’
diluent and pour plate of all diluted samples with DCLA), the results revealed that the detection
of E. coli and Ent. cloacae shown the 4" modified method exhibited the trend in more E. coli or
Ent. cloacae detection in the frozen cooked shrimp samples and more distinctive colonies
appeared on selective DLCA than using Japanese method and the 3" modified method. The 4"
modified method was then validated in the coliforms spiked frozen shrimp samples and compared
the coliforms detection results to the Japanese detection method. The results of coliforms count
revealed that there was no significantly difference (P > 0.05) by using these 2 methods.

The results of coliforms detection of E. coli spiked (initial load of 4 Log ,, CFU/g) frozen
cooked shrimp samples and kept at -18° C for 7, 14, 21, 28, 35, 42 and 50 days that the study
informed that, during the first 2 weeks period of keeping the samples, the coliforms detection of
using the 4" modified method and Japanese method was shown non significantly difference from
each other (P > 0.05). The significantly difference of coliforms detection (P<0.05) between both
methods was exhibited when the samples were kept for 3 more weeks. In day 35, coliforms count
using Japanese method decreased to 1.23 Log,, CFU/g (29 %), while the 4" modified method
decreased to 1.08 Log ,, CFU/g ( 25 %). The 50 day of keeping the samples at -18 °C ,
coliforms count was decreased by using Japanese method decreased to 2.17 Log |, CFU/g (50 %)
while coliforms count by using the 4" modified method was decreased to 2.00 Log,, CFU/g
(47 %). When compared the cell number by using Japanese method and the 4" modified method
with the cell number detected on direct non selective agar (TSA), The freeze injury cells of
coliforms in the frozen shrimp products after keeping at -18° C implied that using Japanese
method exhibited higher injury cells (36.7-47.4 %) than the 4" modified coliforms detection
method (20.0 — 21.1 %). After keeping the products at -18° C for 50 day, the 4" modified
coliforms detection method showed 25 % of injury cells, while the Japanese method revealed 67.4
% of injury cells. The study implied the beneficial of using fhe 4" modified coliforms detection

method for recovery of coliforms freeze injury cells in long keeping period of frozen products.
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Enterohaciar { 13 spaces)
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Pantoaa sgglomerans, Envama horbicola
£ cloacay (yeflow piamanted)

S liquefaciens, 5 gnmesi, § profeamacilans

C Koz
C intermeadivs biolype

"Holt, J.G.. ot al. 1094, Bargey's Manual of determinative bacteriology, 91h ed. The Witiam & Wilkins Go., Baltimare.
ssdajor colilorms in nosecomial andior cemmunily-acquired human diseases (pravalen! in published reports).

“Organisms previously designated as Proteus morganiiand Protens retiger are now classified in the genera Marganelia
and Providencia, respeciively,

Guentzel (2007)
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£ cloacae . + — d LO—, AD+
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< ¢ amalongtizus and other Citrobacter have same five reaclions shown,

WY : Guentzel (2007)
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qﬂnmﬁiﬂﬂﬂﬁﬂﬂﬂlﬂﬂﬂﬂl“ﬁﬁﬂ‘iﬂ«l'ﬂi’)ﬂ 1%¥H bile salt ﬂ%%ub"]ﬁﬂ'ﬁﬂﬁ'ﬂﬂiﬂ‘ﬂulﬂﬂ‘ﬂu'lﬂulﬂlﬂ'luu
Ada & ] =} ' ot . . o Y a
waNIlFInmaesen Bz liinanesaah Lipopolysaccharide (LPS) ¥ linanisnaie

ﬁuﬁ (Hitchener and Egan , 1977)

° ! =t " ~ o o
2.6.3 ﬂﬁl"lil‘ﬁ Ribosome tag RNA 3JS’]tl\'l'm'J'lﬂ'J'lll%’ﬂuﬂﬂzTnﬁ'lﬂMﬁﬂ‘Uﬂﬁ
i = -] 3 o ¥ & s o
Salmonella Typhimurium 3£y NAMHMUL 16S Uaz 30S Favzdn ldavnemsi iy

a saa A =t ] o o = d a
ATAUINADN “h’x‘li]%llNﬂﬂﬂﬂ'ﬁﬁ\itﬂi']gﬂiﬂiﬂu‘ﬂﬂﬂinﬁﬁﬁ%ﬁuﬂgﬁ(Tomlins and Ordal, 1971)

Q

[l ¥
2.6.4 'ﬁmmﬁ DNA Sato and Takahashi ( 1970) WU DNA U8%0 E. coli I$LAN

o 24 d = 1 aan o .
pani i Mg” inwadasasiinanelisonveaen lad DNA ligase

2.7 ANHAUSUBAFARUIAIDY

2.7.1 Hinnulanoe Selective agent
Busta 1Az Jezeski (1963) 21271 Woanuiduduveuniofiasszannsnaiig
ad yy = g g 2 ) A4 1w
TnTadyu'ld waz Staph. aureus NgnANMUBUNITgYTOAUNUMUABINABITUAY AW
¥ v 3 Y 9 3/
YOUYD E. coli NgnansanFoazgnivdaimsnsgyan Inluemisiieades Lauryl sulfate broth
v
Violet Red Bile agar 118 Desoxycholate agar A1NLANANUDITUAZINADILAUTOIVIINS
1 ¥ 3 '
IYYOUTBNAUN landolo and Ordal (1966) GINANIINNATANMTINVINIZIFOIRDTUTIUIY

¥ ¥ ¥ ]
FOUUBIMTIRLUYD Trypticase soy agar #inselall 7.5 % Sodium chloride ¥aNITAIY
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5 /> o & 4 ' a ) 4 :
’1]’!111']111119\‘]ﬂfﬁﬂYN‘HMﬂ°|'lQﬁﬁ’lﬂmﬂlmzvlllﬂ'lﬂl.i]‘l]‘ll@d!»‘%‘ﬂ Staph. aureus "lﬁ"lfﬁﬂ?'muﬂﬂﬂﬂ
J o o w alo’: ad A4 asn o J o 9
sErIas Ny AN 2 35 ﬂ'ﬂ'J'ﬁfT']iJ']Si‘mﬁ'l‘lJﬁﬂu'JuL‘Hﬁﬂ‘U’]ﬂﬁ]ULlﬂ Scheusner et al.(1971)
' v 1o as
Mackey (1983) na1IMN E. coli i]’]ﬂﬂ']igﬂﬂ’.]’lil%"ﬂﬂ ATTLUYLLUI mmuﬁmﬁ’mazia?mﬂumw
=1 v oy 1 . . . o =]
umm‘hﬂamﬁﬂgmuz 1% Novobiocin Nalidixic acid L181% Bacitracin HAZIHARUIALVIN
L - = ' a
mMsugndauuniaziinn laemsUFug  Chloramphenicol Streptomycin LA
. £ s d -
Actinnomycin D. Fa I a VIR VUDY Campylobacter jejuni NI¥UNU
Yo 4 ' ¥ et a
Clark and Ordal (1996) la¥IM5ANY1IMS 1% L-EMB agar NUNITAY 2 %
. o q ¥ o o g . . ] 2 ¥
Sodium chloride ¥ 1M UIRRVUDUTD Salmonella Typhimurium AVIARVINANUTDU
12 3in1'1979 Brilliant green agar Salmonella Shigella agar Li0% Desoxycholate agar
Janet et al. (2003) a1 IUMIgaTFIINNMITIMTRNEIshilaw ldems

P =

a A d Ao Y L] & @ ,3‘ A Aa AA
m‘stymv'Imaaﬁ;aumUtﬂmuwmﬂumamwarﬂzﬂzﬂummmaauq LUANLTYNUAIN
[~1 [~1 1 . 1 . .
HUWITINILYNNT zé'uﬁﬂ Selective agent 1% Sodium desoxycholate N30 Sodium lauryl sulfate
! a [V ; X ’ ; o
Wudu nazesisenaviiluny 1aun Selenite 138 Tellurite Sodium chloride 112 Antibiotic
= A d a =] d ) ~ 1 .
Llﬁzﬁ'ﬁﬂiﬁﬂﬂﬁﬂfﬁuﬂﬁﬂ Walsaanani1auiIaialy L“ﬁﬁﬁmﬁ']uumﬁhﬂ’ﬂl]"hﬂﬂﬁﬁ Selective
] s =4 A 9 A 1 9 =1 ::
agent iU LFAAUIALIVVDY Staph. aureus ‘IﬁQﬂﬂTIﬂJ'ii".l'Ll“h'\‘illllﬁ'lll']ﬂﬁi'lﬁiﬂiﬁu‘l]uﬂ']ﬁTimUﬁ

v 1
Fonnae 7.5 % 14

q ; z 4
2.7.2 fanuhnewansznuluasan 2
1 1 o o
Janet et al. (2003) AA1291 BAAVIANUYDS Cam. jejuni 3LAAANNAINITOIU
1 n:; t:i A=' tg é =) " Ao ]
msnuasgunpiinnldoulasmniny Fwwade lumunsoliFinseaninmstulasasaly
" ¥ [
Broth usszannsomusmavinldvnamaiihhivhquugi 43 esnwados M3
1 3 1 " & 3 § ° d
waswnlastuasvessanuilunsa- @ pH) Fudluwansznuluaiin 2 wildioed
Aa A = = 4
suaiseRaRuzinu Tuniy
[ 1 v d o = @ W
Hazel and Williams (1990) na13731 msusude lduuaiisolsudannaniie
QJ; o e d‘ 1 o o d’: [ s
QUMM (Cold shock) lavdsudandiudsznevvesluiulumwad moshurszAuvesms
= T A LY L4 =] A a 1 @ W s =1
wWasuulasgisveatedumad vienisunimiliudalasmssnyianunila
(Homeoviscous adaptation) MIANYINTIMADI0AVBTOND 15A Listeria monocytogenes Tu
e al P! o
anmiilgungiidwazianududuveuniegs  Fudunaveamsazavvesmsilesiums
=2 T
FUHIUVDY glycine betaine LN Camitine
b 3
UBNVINHNTADVAUBIABENIE Cold shock 1T Vibrio vulnificus 11U91M13
4 A& daa = a = < a o q ¥ 3
meadeniiimsndouunlatgungling 6 eeruraduata 35 esrwaud i liad

1 1 1 C” 1 A U d‘ o el
ansoeg laua hiusomzideneld dsenmstnuwuingungil 15 ssruradudd
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@ oo g @ 1 = = o o ar @ a” = o o
W‘Ufﬂiﬂﬁﬂﬁq\lﬂllﬁ$U\1Wﬂ31ﬁ1ﬂlﬂﬁﬂ Mﬂ?’]lmn'ﬂuﬂ’lﬁﬁﬂﬂﬁlﬁﬂ‘iﬂﬂ?ﬂﬂﬂ“ﬂﬂ?aﬂr‘Iﬂ'jUﬂ
a 1d
QUNIUFEY (Bryan et al. , 1999)
1 o 3 ot a 1
Glodstein et al. (1990) 'i'lﬂ\ﬂu'ﬂl“ﬁﬁﬂqla\u‘%‘ﬂ E. coli Wl]ﬂTﬁl‘ﬂ'iﬂJuﬁ 37 83M

= =

= 4 o "o 3 o o ] J o
wartod Worh lusudsaniminnazats udni‘hhivneungungil 10 esruwaFemily

U

"
=) =]

o o o s a céy ' o = =y o
a1 6 ‘lfﬂmﬂzﬂﬂﬂnmmmjmmamwwu 70 WmMaBIadnImasseala/soumauny

s{n:i o -1 o P m Y o ] U o =Y
mma'ﬂu1"lﬂxmmua:mmazmu um‘lu"lﬂmmuuﬂaum JVGNGRIG TG

d J
2.8 MSABVAUBIVDIUBAAVIAD VUAZHANTZNUVBABAAULANISBND]TALA

= A ‘ﬁl. 3 Y T A A ﬂ‘;
nuafenmlduaesial
2.8.1. Salmonella spp.
Sal. enteritica serovar Enteritidis UAuMuMuaeaNuieuuaznialugia
{ @ P ] = 3’ "
stationary phase Iaefifins14ng Ind nfSsuisususadn hiims@uhaang Inmiluumas
o 2 aw LY a 1 1 < XY [l 1
MIVOY FUNMANANNTIATDAYUMTHAANA UABEN Isnmunds luannsamuniuae
ApEAMIYOIMANUTAlA Wilde et al. (2000)  Bunning et al. (1990) S84 Sal. enteritica
v 3
serovar Typhimurium JASUA1IL heat —shock LUANUAUMUADANU U T U IMITAL
::SIJ . A = =] [ o " Yo - Yar 9
I'¥® Trypticase soy/yeast extract broth denlSeumsuiuwaan 1 1asuannzilasuanuieu
k1 . ¥ - & E 4
uenaIntl  Waveams e e uradueu¥o Sal enteritica  serovar
Y T . o w
Typhimurium Faligmsznouuosnaniy (Hypochorous acid) wagleTodu msdsuaian
e ¥c:iy ~ 3 3 P ] ‘; =l 1 a
anmzUnsAvousaativeiinNuMUNMULINTY FgsuuFozinanomsilaounas
9 1 Y d'd'l 9 0’3 aaa Ao
Tassaivesmsiudnoenvesssiwoiuradduuen  Ujnsonsuiluves  Sulthydryl
= o s " dl 1 c;
group I Tdseuuazmsimondsnulumswwargy  uanalndug  wumsuldouulag
Y R @ ' & adw o a
WUNITuIABNsZUIUMS  Oxidation 83 adewanszny  Famsanynsditidainliinans
as 9 = A a a ] ay = o 9/ ar
war 19ma TuTad lumsinudszansnmaesasasindenoziinlslumsshvaniig

wandenlunszuIuMIHARDIMIS ( Leyer and Johnson, 1997)

2.8.2. Escherichia coli 0157 : H7
b4 ¥ ¥ ¥
= Y3 1 o o s é o
Tumswanomsdsemnnuy MInInte 15U Salami uaziiwa 1l Wedidlaningaiila

Wunsamdifansmaesenveasad £ coli 0157 : HT ( Leyer et al., 1995)

81381
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2.8.3 Yersinia enterocolitica
3 v
Tuanne stationary phase YOUFD Y. enterolitica AIMNTAUNUALATINATUNIY
aa 1 9 ;:ly og PR 3 Y
nluﬂﬂ']')&‘ﬂﬂﬂiﬂ LLﬂﬁ'IlI'ﬁﬂWlqu'm]lmu@'lﬂﬁLﬂUQL‘D’ﬂTIlI Urea meilﬁﬂixﬁgu\lﬂﬂﬂﬂ
a 4 [ 9 =) o L4
Lﬂ‘l«lll“]ﬂJ Urease 9IN1580887018UD3 Urea i]Si1ﬁLLﬂMIMLHULLﬂ$ﬂ15U'€JH1ﬂﬂ'Elﬂul,"lfﬂ

(Koning-Ward and Robins-Browne, 1995) Lfl‘uﬁ'u

2.8.4 Campylobacter jejuni
¥
ﬂé’ﬂgmmsmwm Campylobacter spp. ABUAUDINAAL 1T stationary phase
o = ar g d‘i. U o :!'l ) éf g'{ 1
luiuesdvinuiFesuq Tunquuuaiiieunsuauine Isa AnuAumMuveuseau, Tungy
v 3 ' ]
HUANGOUNTHALNND13A ANUAIUMUVBAUYD Cam. jejuni N1ASUANNTOUN 50 B9
' 4
waed 130 lasUeendouniuAUlNYIe  exponential phase  wazawlurisneu

stationary phase NUN (Kelly et al., 2001)

2.8.5 Vibrio parahaemolyticus Wz Vibrio cholerae
" ' 4 =] 4
Koga etal. (1999) Na12 N FAAVIAVVDIUTO V. parahaemolyticus 8U1ID
1 9 = =2 = 1 :J’ 1 v.v T
ﬂuﬂ'luﬂﬂﬂiﬂ\lﬂ muﬂlu V. cholerae ;Jm'sﬁﬂyuwuﬂuﬂwmuu Lmiuﬂuﬁﬂuuwa

mmmmmiumséﬁumu (Merrell et al., 2002)

2.8.6 Pseudomonas aeruginosa
' 1A o & A 3 ¥ 9 J
Suh et al. (1999) AATINUMTNAWHUTENDTTNANUATUNIUANNIDUVDUYD

. a d 1 a -g & ey = d? ' ;
Ps. aeruginosa 1uﬁ¢l’3‘ﬂﬂﬁﬂﬁ LLﬂﬂ’liGlﬂL‘b’f)ﬂlﬂW“mmg'luﬂ'm"Iivlllllﬂ'limﬁﬂiﬂﬂ‘ll@QL‘BBﬂQM‘I—J

2.8.7 Staphylococcus aureus
. = =4 a_ da ¥ Y
Shebuski et al.  (2000) ANEIDNNTARTUNUATINNITATUMUANUITDUUD
3 ] v
%9 Staph. aureus AONINTYVOI Staph. aureus NAN a, 1INV 0.94 IWRUANUANITO 1Y
y 4 = & . — v . v A yyve
MINUTOUN 60 deFIFAITIE 1UITD Staph. epidermidis 3@ 1UITDAINN biofilm Tauia'lasy

Ethanol 4agNa® (Knobloch et al., 2001)

2.8.8 Listeria monocytogenes
msﬂ%’m]qawaﬁumﬁmaw’ﬁyﬂ L. monocytogenes aunsnliuilgeldndng
warnmawluems msmuiaiuuedn1ag Ethanol 5% Asa HCL i pH 4.5-5.5 H,0, i
500 ppm M50 NaCl 7% Clumm:ﬁszﬂz exponential Phase Maanﬂgﬁ}mmmﬂmﬁumsmu"l?f
molu 1 $2Tuaile 1850 Ethanol 11.5%, NaCl 25% H,0, 0.1% %30 n3@#l pH 3.5 (Lou and

Yousef, 1997)
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3
A5LUINUNT heat shock VDUFD L. monocytogenes W5LUL log phase 1UDINIS
3
madmselutieuaiinaildinannuduniuAsgungll (Farber and Brown, 1990 ; Jorgensen
& 9 3 7 dy Y a ¥ 9
et al., 1999) FIANUAIUNIUADANNTDUIZIUBYAVIZHZUDINSIISEY pH UAZANMDUTY
. ) ¥ ) - R v v M
V94 Lactic acid 1a8nmIzANUINIUYDA Lactic acid Hazim 1Amaanudumuanuiould
- Q2 o q ¥ 2 PP | A ° & Yy ¥
WNAgA 1N IAMSAN URMALIUNNBNB IR INIAIUAIED L. monocytogenes T 19
£ YV o = 1 ) )
9 Barker 1tz Park (2001) ladimsanyiiwavesnainiladesiudu Aemsld Ethanol 11y
] r‘-’? d' :; kY o ad ar a A = a a v d?
@send¥en  pH  MlEnsedunis  wazussauesd luanvsrzidszaniamlunisainge

L. monocytogenes

2.8.9 Clostridium spp.
Clostridium spp. NQUUYLN 46 oA ensamlinanumuny

3 1 "
AN OUVOUYD CL perfringens (Novak et al., 2001) Loz ATINYANIIL heat shock F111TOINL

a o d g [
AMWAIUNIUANNSOUTANY CL. perfringens 18049 10 ewviug TuiiloT (Juncja et al., 2001)

21' 5 v d a = d
2.9 Nﬁ“’tlE)Q?)]ﬂ'I'j!f’lil\iﬂiﬂﬂﬂ!“liﬁﬁﬂﬁuﬂﬁﬂ
2.9.1 auwsznevlueInise e

o g 9o S & x
2.9.1.1 Agar WWumsiiiuanuuda lildmsemisluomsiasaudediu
. & ' . o [ ! < . .
Polysaccharide mdllﬂﬂ1ﬁﬂ1ﬂﬂ1ﬂ31ﬂ (Marine algae) l%ﬁ”l‘ﬁ TURTOUDINTLY (Solid media)
Yt a 3 w o = =t @ gh:i
ﬂ"lll'l‘iﬂﬂgﬂ'lﬂllﬂﬂ 100 9Ny QLB UAZHUUIAINYGUHIN 43 ﬂﬂﬁ?!“ﬁﬁl“ﬁﬁﬁiﬁﬂﬂ?qﬂlﬂfﬂ

ANV 1.5 %

& (] 1 c{ = dy g d‘l
2.9.1.2 Body fluids @auveesramenavasllluemsiasauseiensnay
FY 3 '
AUASUMINT YV UFU TR TaomnIzi¥oNAe 150 (pathogens) IaliA Blood, Plasma ,

¥ [ ¥ 4
. @ e =Y [
Serum, Bile 1a2Y0UM2I0U 111999103 growth factor HazenFduFILIIrHaTiye luADINIS

¥ Gl °
2.9.1.3 Extracts rﬂummﬁﬂmmﬁmﬁamm Eucaryotic ~ (Yeast ,beef muscle,

liver, brain, heart ) 1Hilunmraansaezi Tu Janiiu Taduland

' ' 3 [
2.9.1.4 Selective agents Ao@E1IMANALliNaduTIMsTyVoILLATGEN 1

4 = ' - ; y ; ;
ApaMs 15 19 laun Crystal violet , brilliant green , Potassium tellurite, Bile salt , Sodium

azide 118 Antibiotic
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1 9 3 oo v
2.9.1.5 Buffer #Munsaw pH luemisiasaie lvasiiie lfinaaniozi

@ a H_'s{ Hq ¥ d Y 1 . . .
HUIETUNUNITIVTUVDAULD M50 1Y buffer 1810 Sodium potassium phosphate, Calcium,

0.1 % Peptone Aoude Phosphate buffer

% 1 by a Y aan z 5
29.1.6 Reducing agent HI00TEAUMIIIY Iaei3mInURAe Oxidation-
. ar y r=1 l c; Y ¥ ) U . .
reduction 3in 9 Tunmsideanuanselunqu Anaerobe Hld1ioulAun Cystine 1az Thioglycollate
[ 2 o o d 1 =~ =
1w u1u® M5 Thioglycollate medium 419 lumsnaapuaNUFURUTTEHINYTINMRDNFIIU

AuMIIauIn

¥ b4
2.9.1.7 pH Indicator 11JU Acid-base indicator HomANluaIMITREUTRVIIA
Differential media 1%% Simmon Citrate agar , MacConkey agar ,TSI R GG R AL RN AT
¥
AM3A31INIANAMSISYUBUTOUUANISE  0IMsUARZAI9EH  Indicator  ARFUARUAIY

AWENT0 TUMSUANAINTII pH AU

2.9.1.8 Peptones M19INMBINTALLUATT M56DU peptone  ITUAIUNANVDA
v ¥
Polypeptides, peptides LI0¥ amino acid nmwseazaioila ’JﬂQﬂUﬁ1WiUHﬁﬂ Peptones 1Y
3/ 4
. a a LY o " 3 2
(HoUN (Casein), SRYWY (Soyameal) azinmAuMINUUIIINGDY TAg1¥n52UIUNST Enzymetic
¥
" ' 3/ . . @ o o Y g g Y o =
hydrolysis 19114 Peptic, papain (Hudu nniuihlunsewasi lfidudundnilnsesdn
3 3 o o gk gl = 1 = 3 as dy
A59 11wt v 1iuda Tao Spray drying @1115011U991AUDY Peptones 1AR1]
v 3/ ] o o
- Meat Peptones (Peptone from meat) fp Peptone nnilewenindanilu
a = 9 9 o e '
ﬂqﬂmmﬂmau“lcuu Proteolytic enzymes Tunmsdo
A g YA v a % P Lo
- Soya peptones 719 peptone w“lmww’f]u'mqﬂmmﬂmau1cnn Papain 808
. & g ¥ A a o o "Tj v a ¥
- Casein peptones f1® peptone NN TONARN MU HINDAD Tawly

o " a o 4
10U wipancreaticTunsges (gmidnyel, 2550)
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é ] -:51“ Af ar s v
TN 2.5 fT’J‘LI‘IJ‘i5ﬂ'E'JU‘U'ENE)']‘:’T"IimUQLGIimLﬁﬁ']ﬂﬂﬂSZﬁQﬂﬂTﬂ‘H

Q

alsznen

Saqiszeaadns 19

A 2 A4 da o
PHAVDIDIMITDUUSON lal

dauilsgnauman
Peptone/Peptide/Amino acid
1. Meat Infusion/Meat

extract

2. Peptone 970 meat

3. Peptone 911 casein
4. Peptone 910
vegetable protein
Carbohydrate

1. glucose
2. Other carbohydrate
metal and mineral 11611 vﬂlﬂ
1. Sodium
2. Potassium
3. Chlorine
4. Phosphorus

5. Sulphur

6. Calcium

7. Magnesium

“WuuvasluInsou
A4 W ¥
-Ties lyazaie

du152NPVUDI Peptide
= a,, 3
- thiwn 1dazany
f#2Ul52nNoUYDI Peptide
-1/52ADUAIY Tryptophan g4
-1/52nPUA2Y Carbohydrate

99

UM aInE 9 urag
o
AU
v
AN IR I
1 a dl
Flunvaandsnummei

Yaa o

win liatoljnse1a

-wulu DNA RNA uaglu
- P A 1
Phospholipid Fautluaiu
y o
Usznouveutionuiran
- 1011 amino acid cystine
118 Methionine
- Taseadeveania
'd u 1
aann 1WudIu
Us2noUNAanNYDY Endospore
o ¥ &4 @
- 511 1RSI VBTN
waa 15 Tulesu DNA uay

RNA

¥
-4 lavanua

¥
-1 1eManua

- yaszaeAlylumsiane

- e - ;
UHIUTUALYD

¥
14 1dnavua
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aulsznoy

Saniszaanms 1y

a 4 A dq .
FUAVDIDINITLA0USN 1df

8. Iron

Horse blood /Sheep blood
1. Oxalate
2. Haemolysed

Agar

dalsznouses

Essential metal and mineral
1. Zine

2. Manganese

3. Bromine

4. Boron

L

. Copper

(=)

. Cobalt

7. Molydenum

8. Vanadium

9. Strontium
Complex anion

1. Phosphate

2. Acetate

3. Citrate

4. specific amino acid
Dye

1. Phenol red

2. Bromocresol purple
Miscellaneous chemical
1. Antimicrobial

2. Bile salt

-dudmilsznovves el

Tasy lanudingyan

o da Y

Qau‘ﬂ‘iﬂﬂﬂﬂﬂﬂﬁﬂ"lﬂ']ﬁ

- 1uumag growth factor

-umsiidife gel

-$uflumenszuiums

IHINA1YUDIYAUNTO

-Snwanudunsa-ang

= a [l dy =
- dudrarmsulasuualag

- gatlszaen 19 lums Ty

s o

A &
YUHIUYUALYD

- Solid/semi-solid media

¥
-4l avianua

- 9ailszaan g lunisdianey

s

A A 4
BUHUUBUALYD

- Selective media
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= '
M1TNN 2.5 (AD)

T as a 3/ a dﬂ g ~ 1
diulsenay 'J‘FIQﬂ‘iﬂ,’ﬁ\'iﬂﬂ'l'ﬂ“]f mummmmsmmwaﬂﬁ

3. Dyes

4. Selenite

5. Tetrathionate
6. Tellurite

7. Azide

Elective agent

1. Lactose - suiludemsnTammng - Elective media
a o =Y

2. Ethanol YAUNTIUNYilA

3. Vitamin

4. Thioglycolate
5. Cysteine

6. Peptic digest

W7 : Chris et al. (2005)

4 A
2.9.2 Uszanvesarmsiaeaye

@ =4 ar '

s o y =Y Y = o 2
29.2.1 Dilent lFdmiuwsoudiotiunermsuiuveuteyaunsd  Diluent

o

ar o o da Var =) = & @ o
ﬁ’]iJ"I'iﬂﬁﬂ\?ﬂHl“lfﬁﬁi]ﬁuﬂSU kl.ﬂ'i“ﬂﬁﬂ']'.]z!‘ﬂﬁﬂﬂﬁﬂﬂﬂix‘ﬂﬂuﬂ']'iwﬁﬂ'ﬂ']"ﬂ'ﬁ FAVSINHUBDQ

Q

1% ae unee L ldimuswou Weneuldinily Diluent doriinsldinie (Saline) N5

ANUINIUUTEIIN 0.85 % uazimsiAy 0.1 % Peptone MNAITIAN 2.5 LAY

= =

“a = ar é ar = =
Usgannmlumssnvuwadgdunsd deluilagiuiimsld 0.1 % Peptone udnAmNde 0.85

Q

é = 4 1 1] =)
% %30¥0138n91 Maximum Recovery Diluent (MRD) 8814157014 8193in151A0  Detergent
[ 4 a o a =y 4 4 o ]
¥4 Tween 80 24111y Diluent o ldaaussAamrd msuMs ATz Wesnnadessnli
¥ v

¥OU HazuenNINY Diluent AMsAung Iacraaly 40 , 50 38 60 % azdhldawisasnum

. a d = d
Osmotic Pressure 1UAT5UATIZHUONDTAUAZ T

A a ) 4 o 5 a4
2.9.2.2 Liquid growth media #307i36n71 broth e ldraaniimsnsywiuiulu

v
]

a ¢ ¥ & o QU e Y a S @
ixﬂﬂ‘ﬂﬁnﬂiﬂ'ﬁmi’}zﬂﬂ’ﬂﬂ ‘%43 broth uniﬂwumuwwmmﬂm31311 L‘D’T—Jﬂ']‘ﬂ‘h’ Lactose

¥ ¥ a d [~ 9
broth lﬂuﬂ‘lﬂ’]ﬁlﬁﬂﬁl‘?ﬂﬂﬂu&uGluﬂ’lﬁ')!ﬂﬁ‘]%?’l Salmonella HJHSF]'LI



24

3 14
. " ° — s
2.9.2.3 Gel/Solid growth media agar azenuIOM oM sAsATRIMaNTIY gel ¥4
] d& = l:!y :‘.’l‘ e‘: =
agar 1WdM152AUY0Y galactan FeaiAnadli/luemisideade 12 % uazu1aniendl
a = { ' ' . " 4 o
M3ay agar a9 l/luilSimidoondn 1 % 5oA71 Semi-solid agar Fainl¥lumsdnm

A o adda A4 4
waqaumummsma@uﬂ

Ed v
1 a

2.9.2.4 General purpose growth media r'ﬂumﬁ":saﬁmn.%aﬁ‘lummﬁmu Selective
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4 [
WhvuvAeide Salmonella wazld 5 UfnsenidiAylunisuenfie Xylose fermentation
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Sodium pyruvate adlu DCLA (ﬁ'ﬂuﬂmmﬂ Sophia et al. ,1996)

1) $afetn 25+0.1 A5 1ﬁqawa1ﬁﬁﬂﬂ51ﬂmm§a
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Positive tubes MPN/ Conf.lim. Positive tubes MPN/ Conf.lim.
N3u n5u

0.10 0.01 | 0.001 Low | High 0.10 | 0.01 | 0.001 Low High
0 0 0 <3.0 - Dig 2 2 0 21 4.5 42
0 0 1 3.0 0.15 9.6 2 2 1 28 87| 94
0 1 0 3.0 0.15 11 2 2 2 35 8.7 94
0 1 1 6.1 1.2 18 2 3 0 29 8.7 94
0 2 0 6.2 1.2 18 2 3 1 36 8.7 94
0 3 0 9.4 3.6 38 3 0 0 23 4.6 94
1 0 0 3.6 0.17 18 3 0 1 38 8.7 110
1 0 | 7.2 1.3 18 3 0 2 64 17 180
1 0 2 11 3.6 38 3 1 0 43 9 180
1 | 0 7.4 1.3 20 3 | | 75 17 200
1 1 1 11 3.6 38 3 1 2 120 37 420
1 2 0 11 3.6 42 3 1 3 160 40 420
1 2 1 15 4.5 42 3 2 0 93 18 420
1 3 0 16 4.5 42 3 2 1 150 37 420
2 0 0 9.2 1.4 38 3 2 2 210 40 430
2 0 1 14 3.6 42 3 2 3 290 90 1,000
2 0 2 20 4.5 42 3 3 0 240 42 1,000
2 1 0 15 3.7 42 3 3 1 460 90 2,000
2 1 1 20 4.5 42 3 3 2 1100 180 4,100
2 1 2 27 8.7 94 3 3 3 >1100 420 -

111 : Blodgett (2006)
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a a g > a [ g 9/ Y 9 v g [
1514970 A.2 “L"ill"lﬂll“h’ﬂ E. coli N32AUANUAINUU 4 Log |, CFU/N3Y Gluf}ﬁﬂi]llﬁmmlﬁ HAINII
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£=Y g -
USuaue AATINITAY

AN1ITNITNADDY Log ,, CFU/N3Y (%)

msadelsuanstuileudesudu 4.19" + 0.02 "

waannmsiauine lugnmusudaduna 7 5u 4.01"+0.06 4.3
a S -1 Y] g

nasnmsiausnu luanmusudaduna 14 Ju 3.98" +0.02 5.2
@ g [ a b

waammsausau lugnmusudadune 21 u 3.71° +0.08 11.4
ar < o v d ar b
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) g o (=1 o b
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1. M3AIEN Tryptic soy agar (TSA)

:4 ¥
L1 gasuazaiuilszneuveiamisiaoaie

151/ aag

Trypticase peptone 15 N34
Phytone peptone ] n5u
NaCl 20 niu
Agar 15 n5U
vind 1000 Uaaans

12 dnvae iDunadey
13 SunpunITAoN
1.3.1 93 Tryptic soy agar 40 N3y ¥4 NaCl 15 N30 azaedaoninu 1 ans
132 auldazmodiruuaziiillduTasanuionnn Microwave avlumsazaiy
Tdeau1u 1 uh
133 dmduish S onduomzidomld Laboratory bottle

= =

134 susiidoTlaniud Autoclave figainail 121 osenaiFoa il 15w

135 1hwde pH wazl3y pi Taofi 1 Final pH ogluaa 7.3 +0.2

1.3.6 niﬁm%mﬂumummé’a 111 TSA 1@z /150 Saline TSA 1u Laboratory
bottle MINAIUINZIAD 15-18 HaAdas

137 Wldmn e msidsudsuiansiation 2 1 Tus

13.8 dnvazemmsiasusennoudaiuems e

< " 3 = 1 a o a & =~
1.3.9 msif asdiwsouldnumizienuldgavadan Yathnaiin Nams oy

2. Butterfield's phosphate - Buffered Dilution water
2.1 gesuazdiulszneuveInImsinsuae

. i = ¥
(Stock solution) UDINTOL ﬂ"ltlﬁmi guLR

5010/ ans
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22 Anvae KH,PO, umadu
23 SumeuMIEIoN
23.1 MSA0U (Stock solution)
23.1.1 Fadwlszneumudo 2.1 Ao KH,PO, 34 n3y

23.12 azaiwdroingu 500 fadans udnh sy pi WK Final pH of
Tuaaa 7.2 + 0.2 728 1 N NaOH

23.1.3 thunSudsuas iy 1 8a5820 Volumetric flask w118 1000
Haaans

2.3.1.4 wunld Laboratory bottle uﬁ'aﬂw“lﬂaiw’f?aﬁm autoclave ﬁamﬁqﬁ
121 parnsaiFomilung 15 Wi

2315 SnBuzYes reagent Hnsonldifumsazarela

2.3.2 A13IM38% Dilution blank (working solution)

23.2.1 1¥llavuia 2 dadans tha stock solution ¥ Butterfield's
phosphate - buftered Dilution water 11 1.25 danans laaslu Volumetric flask Y119
1000 I aans

2322 UutSeaihu 1000 fadans daoindy uazi$u pH d9e 1M
HCl 114 Final pH oglugaa 7.2+0.2

° ! Y _ o A Y = a
2.3.2.3 1hwunld Laboratory bottle 11911 11Ja1%0A autoclave ANl

121 peruarsoailumal 15 un

3. Lactose broth (LB)
) o 4
3.1 qmmuﬂszﬂamaammsmﬂma

15w / Ans

Beef extract 3 n5u
Peptone 5 N5
Lactose 5 n3u
vhndu 1000 1AAAN3

32 dnvae Wumadue (Fmassuimaseu )

3.3 YUADUNITIATUY
v Vv ’
3.3.1 %39 Lactose broth (LB) 13 N34 azanedoiindy 1000 dadans.
332 ldazarwlasmsauldazas uazd$y pH 1H14 @28 1 M NaOH

M58 1 MHCI W14 Final pH 6.9 + 0.2
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333 19¥ulavuia 10 Gadans w50 dispenser Tila LB 11 10 Haddas ldas

lunasanaaeg

= 1

o " 4 c; [~
334 hlJeusiniedin Autoclave Ngungll 121 saruraromilunm

u

15 U

3.3.5 U5U pH @78 1 M NaOH %350 1 MHCI 1418 Final pH 6.9 + 0.2

@ g 4 4 a Y a A
3.3.6 aNHULDIHITIAUUTDNIATUULAD Lﬂuﬁ’l'ﬁﬁgﬁﬁlﬂﬁlﬂﬂﬂ\?iﬁ

4. Peptone Salt Solution (0.1 % Peptone water + 0.85 % NaCl)

3 i
4.1 gasdIulszneuunIaIMIsasie

Usua1/ ans

o

Peptone from Casein 1.0 N
Sodium chloride 8.5 51

b 1
1Inau 1000  Uanang

i
o

s [~ =Y
42 anvaz Wudsazaleain
9
43 VUADUMITIASUL

@ :’ ar a an Yl
43.1 Fagamsznoumuaieds 4.1 azatelningu 1000 Haaans aulvazaien

432 e nudoudlo microwave WM Uszame 3 w1 wdunaalu

Laboratory bottle
433 1h'hSe pH uazd5v pH Taeld Final pH M8 7.0 £0.2
3/ 1
434 vi'llainie Ao Autoclave gl 12103 uwaiGoe Wuna 15 wid

w i A 4 a v 1«:’] -
435 ANHUSVDIDIHITLAUUTINLIATIULIAD L umaa:awh qU

5. Nutrient agar (NA)
5.1 gasuazaIulsznavves

S/ ans

peptone form meat 5 N3y
Meat extract 3 AU
Agar - Aga 12 N1

¥ 1
1INAU 1000  Jaaans
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s

Vv
52 dnvae Wumdmdsaluhea
9
5.3 YUADUMTIATIY
3 ¥ .
53.1 %3 Nutrientagar 20 N1 azawAINAY 1000 Haaans dmiums
532 auldazarodisu iU pH #2681 M NaoH wagtih lazasdae
Microwave Uszas 3 U
! Y 4w = a
5.3.3 mlaly Laboratory bottle 1a211111/al%8d20 autoclave Ngmmfil 121 837
~ =t
e Wunal 15w
534 1lgulu water bath 1igamail 45 -50 peruBaITI
3 ¥ v )
535 masluamnzide 12-15 daaans W lneiddudsigungivounelw
= 9 =1v g 9 [~ ' 3
RINTN9IMIsIa0uTauna Wuna10e1aies 2
5.3.6 111113 pH Tao1¥ Final pH 19101 7.0 +0.2
537 dnvuy Wuemsjudunla

< g ) ' a A a 1 a [ '
53.8 mudu Auigumgivelasldlugeaadnillathnaiin lidu 2 e

6. Tryptic soy broth (TSB)
v 3
6.1 gasuardInlsznouuedInIMITnYe

U3u19 / ans

Trypticase peptone 17 N3y
Phytone peptone 3 n5u
NaCl 20 NY
K, HPO, 25 N
glucose 2.5 n34
vhnd 1000 AAANI

6.2 dnywz Wundnsusou
63 TumpuMsIAtoy
6.3.1 %3 Tryptic soy broth 30 N¥L azanedanindu 1000 Taaans wazldaudou
Hwlumsazarnlanirludulasld microwave Uszanm 5w
632 1% Malavuia 10 Tadans Tia TSB 11 10 Tadans aalu Test tube with
screw cap U419 16 x 125 mm ﬁw"lﬂcﬂwﬁw”au Autoclave ﬁqmmﬁ 121 D9z e W

a1 15 W



6.3.3 3@ pH lavhl¥ Final pH A 7.3 + 0.2

o dy J A a 3 = =) =
6.3.4 BAYNMZUDIDIMISIAATONAToULAD Wuesavatedvasela

7. Desoxycholate Lactose agar (DCLA)
¥ ¥
7.1 qmimuﬂi:ﬂanmmmmsmmma

1Su1ws / ans

Peptone 10.0 N3y
Lactose 100 N3y
Sodium desoxycholate 1.0 N3
Sodium chloride 5.0 N3
Dipotassium phosphate 2.0 N3
Ferric Ammonium citrate 1.0 N3y
Sodium Citrate 1.0 N3Y
Agar 150 N3V
Neutral Red 0.03 iy
vhndu 1000 aaang

72 vy Wunsdvundy

73 TunouMIEIoN
73.1 #IDCLA 455 azawihingy 1000 aaans auliazarodsu
732 1l anudoulasld Microwave IidoauIu 1 uih
7.3.3 lalu Laboratory bottle wa1i 112191y water bath

o 4 A d a v d Y P
7.3.4 ANEHUTDIUITIAUUTONIATUULLA D Lﬂu@']'ﬁ’ﬁguﬂuﬂﬂﬁﬂ

8. Brilliant green 2% Bile broth (BGLB)
¥ b4
8.1 gasdiulsznoue misiie

1S /ans

Peptone 10 N3y
Lactose 10 AU
OX bile ,dried 20 n3u
Brilliant green 0.0133 A3y
shnd 1000 HNaaans

8.2 anvae Wumamaen
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83 TUADUAITIATOU
8.3.1 %3 BGLB 40 N3y aza1odovinay 1000 faddns
8.3.2 mlazare Tavmsau
833 U5v pH Taal¥ Final pH 10D 7.2 +0.2
834 Tia BGLB fazawudidie tilavina 10 Gadans lavialaw 10
fodans aluManANARBY U11A 16x150 mm $93Ma0A durham tube Ai10Y
83.5 ladedn Autoclave Hgmmgil 1210sraifoe Wuna 15w

8.3.6 vasnnaiFenane13ldeuudanirlya pH Tael# Final pH 110 7.2 + 0.2

@ a 4 4 a 9 A a
8.3.7 ANHUTDIVITLAUIFDNIANTIULID Lﬂuﬁ‘l‘iﬁzmﬂﬁ 3151130



Fo-UINANA

s

& S a
M 1Y e

=h.
e®.

3]

1l523aM AN

ANUTIUIYRNIZAI

d o
Yszaumnniau

N.F1. 2544-2550

W.7. 2550- Yagiiu

Use IAdie

WA DAMHNS A380UNID

2 yeimen 2521 lszaaudsdug

59/535 MytnuAuN 0.W5257W 2 Luaaid I ey uiion
NIAUNHA 10150 103, 0-2840-2225

2544 Imanstiadia $1v19a593M01 unaneauma lulag
WIZVOUNATITUYS

2551 INIMEATUIITMAR TUIEVIAA0IMIS da1iuma Tulay
WIZIDUNAUNIAMNNITAIANTZY

1) szuuqanmnelfians ISONEC 17025

2.) STVVAMNINA 1AInUANNaeaiuve191mIs i

a w @ 1 1A o
Q@]ﬁ']ﬂﬂ'i'53JNaﬂﬂm411J‘553JQLL‘HLEJ?]ﬂLL"U\‘l

o T o £y 9 a wa awv a 4 qy d o a

ﬂ’lll‘ﬂ‘LI\TWTHuTLLNuﬂﬁBQﬂ{]UWﬂTTUEHW Asyes Taanad 91na
¥ s = a wa

- Fj"l]ﬂﬂ’lﬁ?!‘lﬂﬂ'I'SGI"m'iS‘UUﬂﬂ&ﬂ'IWﬁﬂﬂﬂg‘Uﬂﬂ']i ISO/TEC 17025

o " e Y Y a wa a o = o

Al amilurune1 o urunoal JUanmsuTem Asdmses

2 e w

Tandsd 31na

o 3y o wa

i]ﬂﬂ']iﬂiuﬂTWﬂ'lll'iz'U‘Uﬂ.mﬂ1W‘Hﬂ~1ﬂ§]‘ﬂﬂﬂ'l'i ISO/IEC 17025

Y

e
v 9o a v

- ?Uﬁi}ﬂﬂ'liﬁdlnﬂﬂﬂllﬂ'lll‘izﬂﬂ ISO 14001

% Q’ma%ﬁﬂmmmmwmuiu

- {11%n Food Safety Team



