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Tavseyihnisasasganunia 3 szm fAe
- Aerobic Plate Count
- Coliform Mg E.coli
= Qﬁun‘%'t'fﬁﬁﬂﬁ;ﬁaammﬂuﬁu 18un Salmonella spp.. Staphylococcus aureus,
Bacillus cereus, Vibrio cholerae, Vibrio paraheamolyticus
Taoinmsnsasdinseidanismadese i
A. Equipment
1. Weight balance , Electronic balance
2. Sterile scissors, forceps and spoons
3. Plasticbag 7x 1212
4. Sterile measuring cylinder 250 ml.
5. Sterile petri dish
6. Sterile graduated pipette 1 ml, 5 ml, 10 ml
7. Stomacher
8. Bunsen burner
9. Waterbath (451+2°C,53712°C)
10. Incubator (35 1°C, 317+ 1°C, 4451 1°C)
11. Sterile glass spreader

B. mMIAsuuAeeha (dilution 1:10)

Media and Reagents
i 70% Alcohol

2; Phosphate Buffer Saline (PBS) pH 7.2
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1L danfednuisduvesenminyiianmdadiuiilszaeuluudazfei Fuinnin
25 0% ldluganmadn Shiffusesemisiusuds fesliazmnnon
2. a1 PBS 225ml ldqanaa@niildfedi
3. Sageldaemeeen tiudhdeslu stomacher w1 30 Sunfi - 1 A awiiavese e 14

Food Suspension 1: 10 dilution @31 lihimisasiede 1

‘2'/ % ;l

: = A o " 2 2
7111 8 uanan51A3 o Dilution vese Tisiasvhion TaaFeiiedian 25 nin 1ahuqeali phosphate buffer saline 225

ml Sonraudnin hih iihuitedeafu sewiuniFas o

7l 9 uTAINIATIBABUBTMTTNHEAFVIND veninInmenaas

C. imIaseuazajlea

[ §] Aerobic Plate Count

1.1 By Standard Plate Count Method
Media

1. Plate Count agar

2. Phosphate Buffer Saline (PBS) pH 7.2
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Food suspension 1:10 dilution
Make serial 10-fold dilution with PBS
(1:100, 1:1000, 1:10000)

s

From dikation 1:10000, pipcttc 1 ml to petridish

Mix well with 15-20 ml of Melted Plate Count Agar
Incubate at 35 C for 48 = 2 hrs

3

Count the number of Colony Forming Unit (CFU)

aglua
® nﬁ'mmﬁﬂn'lué’aumm%ﬂ dhuram 452 §Tase ﬁwmmm‘?rﬂaammiamﬁaﬁuimm
TnTafifliAnay
- m‘nﬁanﬁui'uu'JuTﬂTaﬁ'lummmzéﬂ?iﬁﬂ‘fm'm'[ﬂlaﬁatjszm'n 30-300 Ialal
- dntuinoulalail 18 wnuavmdndu 5 35 nie 36 IWawanwinousi 14
- dnininouTalaiilddnummandnies billasaavgamoduaud s 155 aih 160
n3e 142 fhi 140
e Iuﬂsﬁﬁnmmmm‘f;aﬁi‘mmlﬁhﬁ WINAI 300 1ﬁﬁmwum=t§aﬁtﬁmﬂﬁmﬁaqﬂ Tan
- $dnuTalaiiviuld <to (Tesndm3enifuio) TalafidemswanAnms Thivdmou
TnTafluuing 13 Aoy (13 Sean Colony Counter) fludumuntsnszeaiouda
audan 5 e livld s TaTatiuuind 65 mrasuAnes Muivessmumzide)
- fsnnulaladi >10 ananh 10) TnTalidessasufnms Whfus o TaTathniu 4
MIWFUALAT (4 ¥BIUU Colony Counter) 13820 4 uAQUAIY 65
- duiud 1 Fos vle 1 mmasuAnes SimoulaTathnnni 100 Talaf Whudhs
1A 100 x 65 M3 6,500 Talatl
- §11 Spreader (Spreader Colonies) nnetosnhnsmilwesuiian: Wi Spreader 11 1
Tnladl Snaunninsmitivessuliawat “Spreader”
- TnlafifAafudhugn Ty Whiudh 1 Talail

(-] o =i oF " 2 d’
- anadaulalatiludqed aail



5

innuinlaiynsu (Total Plate Count cfu/gm)

= snnulalatiminld x snnuhiidens

11319 3M Petrifilm 1un15%1M1 Aerobic Plate Count
3M Petri film Aerobic Count (AC) ﬁ'lus:'u'um1=1§eﬁ1n?s§ﬂ$aﬂi=ﬂnnﬁaﬂ
amﬁlﬁ,ﬂu‘f':ﬂu1m§1u(Plate Count Agar) msv'i‘l'lﬁ'mﬂ1'il‘ﬁym1‘?;8u"lfqi"l(ma?;ﬁ:n1ﬂ'lﬁf’|"mtf1ﬁu)
uazeNINd (o Triphenyl Tetrazolium Chloride-TTC)
Fumoumsdmae

I wimufetuie 1:10 vienanh Tretanisrisieduenns ldammusfinansay wu
stomacher bag, dilution bottle, Whirl-Pak bag H“?amw:ﬂmmgaéuq

2. @usnazaesladmitade il inaifionne ay: Butterfield’s phosphate buffer,
0.1%peptone water, peptone sait diluents, buffered peptone water, saline solution, bisulfate-free
Jetheenbroth HiBYNEY (s 18l 75 citrate, bisulfate 30 thiosulfate awenslszasuMAT
% ﬁugqmm?mmn%ﬂ)

3. agnraudIeduanisiUfiAed (I5u pH vesediidenauda lediznin 6672 Tag
Frotriifunsalild 1 N NaoH Maedaiiusild 1 N HC)

4. UM Petrifilm AC 1ss T @laneiduushE

5. ¥ilnladodaad 1 ua. avaarhd@uria WilnladimnfurhiaM Petitiim AC uéa
1L T T TGN

6. MaududMTUNR (spreaden) TnoldfTiveunimrihas asuuriufduuruuu Wdau
NNAUATOVUTIUNVARIDIN uﬁ'ﬂﬁﬁﬁammmaﬂmauﬁu spreadér audeienszneaih
2enaw ogriianSeifeishs spreader

7. OAUAY spreader 70 23wt e IR awauT RO IR AD LA BIFU3M Petrifilm AC
i i 3551°C Shaoan 48+ 3 $2Tue Taorednalanasdn uasFonnse 18T 20 ui

8. msomusn Wiy TalafiiRduasiomeud snoasnoula Tailusesn s

dmaulalaii/niy (Total Plate Count cfu/em) = $uaulalatimiv'ld x Snounhitesn

L2 By Petrifilm Method
ADEHOTMTS 25 N3U 1o phosphate buffer saline 225 mi

'

fthiluin394 Stomacher 30 sec. (9218 dilution 7 107)



'

Uilad 1 ml 1df tube NV Buffer 9 ml tvenbidniu a2 l@msazanaiiiu 107
111 dilution 3ud 10”
tluladmisazaionogiu wbe AnTmited 107 1 ml

291U Petrifitm d1M3URT29M Aerobic Plate Count

i

Incubate # 35 °C 48 hr.

¢

@ o i q-ﬁ J z
tuiau lalatifuasiinatunavua

NIINBINUHD

¥
1 Ta Tafifuasvienua gaidae Dilution Factor 92 1§ 113U Aerobic Plate Count / gm Y8813

[

2 o e ] 3
31l#i 10 uoRAwFe Aerobic Plate Cownt (APC) MisSasuns Petifilm movasmisti 35°C dhuan 48 1T
‘ o
Fadunaldnnwmduns

2. Coliforms , Fecal Coliforms and E. coli

2.1 By Most Probable Number (MPN) Method
Media and Reagents

1 Lauryl Tryptose (LST) broth

2 Brilliant Green Bile (BGB) 2% broth

3. Phosphate Buffer Saline (PBS) pH 7.2



Procedure
Food suspension 1:10 dilution
make serial 10-fold dilution with PBS
(1:100. 1:1000, 1:10000)

\

From each dilution, pipette 1 ml into triplicate tubes of LST

s

Incubate at 35 C for 48 =2 hrs

)

Examine tubes for gas in Durham tubes, transfer loopful of suspension into BGB tube

X

Incubate at 35°C for 48 2 hrs

{

Examinembesf(xigasinbuﬁmntubes
: -

Discard Test for E. coli

aglua

Calculate MPN of Coliforms based on proportion of confirmed gassing LST tubes for 3

consecutive dilufions

22  ByPetrifilm
11A298199M13 25 NFu 1d phosphate buffer saline 225 ml

‘

Aihiluinea Stomacher 30 sec. (9214 dilution # 10™)

.

Julad 1 ml aalu Petrifilm §15UA329M Coliform uag E.coli

:

Incubate # 35 °C 24 hr.



MUK
ar . ] o o = @ - - A
N8990 incubate 11 35 °C 24 hr. 142 111 petrifilm WIATINTU colony Y8 Coliform (Total Coliform) ¥4
» Il » »
sianune Inlafiduns uasthinsunivowng dau T Talives E.coli vuthinduuaziviewia 1h

$rurulalaiiiniu1d gudae Ditution Factor 33 1A§11U Coliform / E.coli /8 1 nfuseniig

3 af 1 ' 1 - » o r -ﬂ. .-'
1l 11 UEAIENVUZVDUTD E.coli TIITROgUY Petrifilm Mondamsuini 35°C dhuom 48 51l

qis 0 r 2
Fdunaldnnlalaidirhnmuennidouye

1@ HaAeTEMsBuFS eI 3M Perrifilm i Coliform 138 E. cofi ¥3umatzInlaiisrnesdn
Fafuniv wienedhivholowds ilifulvinihusesindnsimdehi waceuTaomsAndsnmadoldast
brilliant green bile broth 7% Durham tube agmuhy mimnnihhivfigamgi 35 esmmaidon wm 48 $9Tus il
o mAnsumsty wbe nansiuihs Coliform uazyiThil§maney E. coli de'h

3. Staphyloceccus aureus

3.1. By Surface Plating Method

Media and Reagents

1% Mannitol Salt agar + Egg Yolk Emulsion (MS-EY)

2: Human plasma for Coagulase test



Food suspension 1:10 dilution

Pipette 0.1 ml. onto MS-EY agar, spreader over the surface by a glass spreader

1

Incubate at 35 C for 2412 hrs

\

From plate showing growth , transfer colony suspected to be S. aureus

\

Perform Coagulase test by tube test method

(3-5 colonies are inoculated into tube containing 1 ml of plasma)

2

Incubate at 35 C for 4-24 hrs

s

Coagulase test + (plasma clotting)

N\

S. aureus
ajilua
§117% CFU 9849 S. aurcus AnA0 100 (dilution factor) ius CFU/g. w9305
S liTidoru 360U <100 cle.

32 By Enrich Methed

Media and Reagents

1. Trypticase Soy broth + 10% NaCl

2: Mannitol Salt agar + Egg Yolk Emulsion (MS-EY)

3 Human plasma for Coagulase test

Procedure
Food suspension 1:10 dilution

Pipette I ml. into Trypticase Soy broth

\:



T

Incubate at 35 C for 2412 hrs

"

From tube showing turbid, steak one loop onto MS-EY

d

From plate showing growth , transfer colony suspected to be S. aureus

!

Perform Coagulase test by tube test method
(3-5 colonies are inoculated into tube containing | mi of plasma)

N

Incubate at 35 C for 4-24 hrs

s

Coagulase test +

(plasma clotting)

\

S. aureus

aguua
§1U2U CFU 484 S. aureus 15128 100 (dilution factor) iiluf1 CFU/g. 989073
- 1
Ahitideau s <100 chu/e

4. Salmonella by Enrichment Method
Media and Reagents
Lactose broth

o
.

Trypticase soy broth

Tetrathionate broth

Selenite Cystine (SC) broth

Hektoen enteric (HE) agar

Xylose lysine desoxycholate (XLD) agar
Triple Sugar Iron (TSI) agar slant

LIM medium

MOF oo s BedE IOV Uh RSt D

Urease test

et
e

Salmonella antisera (Polyvalent)



Procedure
® Preparation of foods for isolation of Saimonelia
The methods are based on the analytical ofa 25 g.
analytical unit at a 1:9 sample/broth ratio (pH 6.8 £ 0.2)
- 25 g. sample to 225 ml. Lactose broth
® [solation of Salmonella
Transfer 1 ml. mixture (a) to 10 ml. selenite cystine (SC) broth
and another 1 ml. mixture to 10 ml. Tetrathionate (TT) broth

s

Incubate SC and TT at 35 C for 2412 hrs

\:

Streak one loopful of the culture on HE agar & XLD agar plate

X

Incubate at'35°C for 2412 hrs

{

Pick suspicious colonies from HE agar & XLD agar and fransfer to TSI

e

Incubate at 35 C for 2412 hrs

Slide agglutination with Salmonella antisera, polyvalent (A-1)

s

Positive (Salmonella)

aylun (/25 g vBIB M)
1 Tk
NULPD Salmonella 518974 Presence hinu¥essau Absence



~39-

: 2
31l 13 uaRIns streak (¥8 91 RVS Broth a4 le m1s(@0u#e X.LD. Agar (platc FUR4) 12 Hektoen Enteric Agar
(plate T%07) TNOWWFD Safmonella

5. Bacillus cereus by Surface Plating Methed
Media and Reagents

L Mamnitol-Egg Yolk-Kanamycin (MYK) agar
2 Blood agar

3. Motile medium

Procedure
Food suspension 1:10 dilution

)
-

Pipette 0.1 ml. onto MYK agar, spreader over the surface by a glass spreader
i
Incubate at 30-32°C for 18-24 hrs
d
Ermmmerate the pinkish-white colonies surrounded by an opaque zone
3
Test for hemolytic activity on Blood agar plate using

B. cereus and B. thuringensis as the controls., motile test
$
Incubate at 35°C for 18-24 hrs
1

Examine plate for hemolytic activity by transmitted light

2-4 mm. zone of complete (beta) incomplete hemolysis or
hemolysis surrounding growth nonhemolysis surrounding growth
motile + motile -

\ I

Bacillus cereus Neot B. cereus



aplwa

$7U2U CFU ¥84 B. cerens faid26 100 (dilution factor) s CFU/g. vasems
Taivwide 10901 < 100 cfu/g.

5. Vibrio cholerae by Enrict Method

Alkaline Peptone Water (APW) pH 8.5
Thiosulphate Citrate Bile Salts Sucrose (TCBS) agar
Oxidase test paper

V. cholerae antisera

TSI agar slant

Inoculate 25 g. of sample to 225 mi of APW

N

Incubate at 35 C for 16-24 hrs

\

Streak one loopful of the calture onto TCBS agar

s

Incubate at 35 C for 18-24 hrs

\

Pick suspicious colonies (yellow colonies) on TCBS and transfer to TSI

1

Incubate at 35 C for 12-24 hrs

3111 14 uaaalnlaiive Bacillus cereus MAMIM spread plate B M313591%8 MYK (Mannitol Salt Egg
Yolk Kanamycin Agar) dunasinlalaiidiwn uazses opague zone nin seu 4 lalaii



o L.

)

The cultures that show the following reactions
Yellow colonies : TSI A/A, no gas, no H,S, oxidase test +

1

Slide agglutination test with V. cholerae serogroup
wlf Positive
Vibrie Cholerae

aguua (/25 g ¥8I0MII)

P4 - A
WUIYO Vibrio 310414 Presence 1UMUYOI 041U Absence

ibri i ichment M
Media an e
I. Alkaline Peptone Water (APW) + 3%NaCl
2. Thiosulphatc Citratc Bilc Salts Sucrosc (TCBS) agar
3 Oxidase test paper
4. TSI agar slant
Procedure

Inoculatc 25 gm. of food to 225 ml of APW (3% NaCl)

I

Incubate at 35 C for 16-18 hrs

\

Streak.one loopful of the culture onto TCBS agar

2

Incubate at 35 C for 18-24 hrs

\

Pick suspicious colonies ( green colonies) on TCBS and transfer to TSI

1

Incubate at 35 C for 12-24 hrs

l

The cultures that show the following reactions
Green colonies : TSI K/A, no gas, no H,S, oxidase test +



v
Additional biochemical tests
\

V. parahemolyticus

apwa (/25 g ¥8I0MI3)
2 R
WUIFO Vibrio 51097 Presence  IINLISBI 109 Abscnce

B.) AT9M081a1 Wi vhwa bl taznIasfu
A. Equipment
| Sterile petri dish

2 Sterile graduated pipette 1ml,5ml,10m}
3. Bunsen burner

4. Water bath temp. 45 + 2°C

5. Incubator temp. 35 + I'C

6. Incubator temp. 44.5 + 0.2°C

=1 ar T
B. N1IATBNAIDE N

» k4
fetwiithniuddenldes i liazaslugunaiidesdeounsis

C. nmaneuazazlo

1. 1156152911 Aerobic Plate Count a3 Yeasts & Molds 1aei5 Plate count
Media and reagents

1% Plate Count agar
2 Potato Dextrose agar (+ 1% Tartaric acid)
3 Phosphate Buffer Saline (PBS) pH 7.2

o e



Procedures

1. Pipette #1861 161U Petridish 911402 1 ml uae 0.1ml (§191891 Total plate count Hszgadoam
dilution iifu 1:100, 1:1000, 1:10000 A20)

2. Pour Plate 828 Melted Plate Count agar gamaii 45+ 7°C 11udh Incubate 35°C i 4812 $2 T
FuiwalSioindoeaudaemmi3uaves Yeasts & Molds 496 Taeth Pour plate 26 Melted potato
dextrose agar gunnl  45+2°C e AW agar uSed 1iudh incubate 22°-25°C umi 3-5 Fu

agua

¢ ﬂﬁ'qnnﬁﬂn'lué’aumm%aammunm ﬁ'mumzt"lfnaam‘miamﬁiaﬁuhmuiﬂaﬁﬁ
v
- ﬂ'nnﬁ‘nﬂﬁ’uimau‘lﬂ'[aﬁ‘lmmmzéﬂﬁﬁhmu’[ﬂhﬁaﬂszwha 30-300 TnTnili
- dnfudnnuTalail 185 nmuawndndy e 35 ie 36 Wamaand e ey 18
- dnfudnnulalail ldSurumwndndes Wiladavganodugud wu 155 Tadlu 160 nie 142
i 140 Hudu
¢ 'lumiiﬁnﬂﬂmmzLgai'iﬁmu'iﬂ'[nﬁmﬂﬁ'h 300 'lﬁﬁ’ue1um1=t§aﬁt‘i‘mumnﬁt1n Tas
- i TaTaiiiiu1d <10 esndm3ennvy 10) TnTafideaasudmas Whivinou
TnTafiuuid 13 a11e @uRmas (13 98911 Colony Counter) Aludumunsaszasudina
165 WelWIds o TnTafluuiud 65 amasuAnms (ifvossmimeide)
- iinulalail >10 nnd 10) TnlafidenswauAuas WhiusouTaTathniui 4
AT NIFUALIAST (4 ¥O9UU Colony Counter) HITAIE 4 UAINWAIY 65
- druuie 1 904 wie 1 myamuRes Sinouialatinenh 100 TaTadl Whfushaneeh
100 x 65 n30WINN 6,500 TaTall
- f1il Spreader (Spreader Colonies) vinatlesnhindanilavesufiviu Wi Spreader filu 1
Talail Srwaunninsmitivessbindnat “Spreader
- TnTafifianmuihignls Whtudh 1 Taladi

o (-] =1 ar L] o “’
- Anadsu lalaii ludedn aail

d1ulnlati / iaaans (Tetal Plate Count cfu/ml.)
= snnulalaiiminld x snmuwnntens
119U Yeast & Molds /Aiaaans (Yeasts & Molds /ml.)

= silalaiiminld x s1unuhiiteas



2. nIATIIVUEENGMN Coliforms 1A% Most Probable Number (MPN)
Media and Reagents
L Lactose broth double strength (D/S)naeaag 10ml (3 Durham’s tube)

7 Lactose broth single strength (S/S)¥apAaz 10ml (3 Durham's tube)
3 Brilliant Green Bile broth "aeaag 10 ml (i Durham's tube)

Procedures
1. Pipette @081l D/S Lactose broth Na8aag 10 ml 311U 5 viasa
Pipette 1081 1d S/S Lactose broth Hasaay 1ml uaznasaas 0.1ml B6NAZ 1 MDA

11197 incubate 35°C Wi 48 T 2 2 Tua

e, 1

waoad Iina + @udannni 1/10 Y84 Durham’s tube) 910 Lactose broth Y1015 subculture 1df

o A or v ° s
BGB broth Taoviuasesninalidaiandt subculture 91nMasala 11141 incubate 35°C uTu 48 2
#2119

5. fiuitnnasaiilina + @ufannnd 1/10 483 Durham s tube) 310 BGB broth

aylua
Calculate MPN of Coliforms based on proportion of confirmed gassing Lactose broth tubes for 3

consecutive dilutions

b d

gl 15 uarsiEnsasanimid unszuaunskaa 1aos MPN

3. mMsnnemUsna Ecoli 19835 Mest Probable Number (MPN)
Media and Reagent

e EC medium

2. EMB agar

3 TSI agar slant



- 45 -

4. Citrate medium
5. Ugease agar

6. Kovac’s reagent
7. LIM medium
Precedures

1. 910 BGRB broth N1%Hn + subcalare 841U EC medium lagiuaTeenunsiidanuiunnnaes

1@ 11181 incubate 4451 0.27C w4832 $2Tas

[N

910 EC medium Ail¥ika + subculture 89U EMB agar Iasfiunssaningldfaeuiunennnaen
e thidn incubate 35°C W 18-24 %2 Tug

Pick typical colonies 910 EMB agar 81614 TSI agar stant 101 incubate 18-24 92 Tus

=

(Aon TSI Agar #119Ha Butt acid, Slart acid %58 Buit acid, Slant alkaline 11 Biochom tost

5. Haw9y biochemical reactiontest : Indole +/- , ciivaie -, urease -

Y

ajlsa

B 9% MPN : Calculate MPN of Coliforms based on proportion of confirmed gassing E. coli sbes for 3
consecutive dilutions that comtain E. coli {See Table on Appendix 2}

4. BIIRII8Y Staphviececens aprens Jee 35 Enrichment

Media and Reagents

1. Trypticase Soy broth + 16% NaCl

2. Manmitol Salt Egg Yolk (VMS-EY) agar

3. Human Plasma

Procedure

L eifveene 1 mL aels trypticase soy broth 10 ml. 1161 incubate 35°C w48 k2 Falus
2. Streak ! loop mnﬁa@ﬁ?‘?‘;ﬁumm& MS-EY agar 11191 incubate 35C 18-24 Falus

3 @en Typical colony #1 Coagulase test Tau7s tube test 111 Plasma

azdwa (/ml. ¥00EN)

5 w
WINED F1091 Presence  bando 5184711 Absence



C) amanemsus ailnsd mssilemSsdld dwmdmlzalizneuens

A, Equipment

1. Sterile Peiri dish

2. Sterile graduated pipette 1 ml,5 mi.10 mi.
3. Sterile cotton applicator

4. Bunsen bumer

5. Water bath temp. 45 £2C

5. Incubator temp. 35+ 1'C

7. Incubator temp. 44.5 £ 0.2°C

B.  mswiseashedis
thuasaussy PBS A leninnssiudedn s dendu wplddudanudmdmendns

5 E L
T s e douvaeafiussy Trypticase soy broth 1N incubate 35°C W 18-24 w3 luss

C.  Fhevare vazanlea

1. NI581578M1 Aerobic Plate Count 19805 Plate count

Media and Reagenis

Plate Count agar
Procedure
Dispense ! ml.of Sample m PBS into Petri dish
mixwell with 15-20 ml.of Melted Plate Count agar
Incubate at 35 C for 48 £ 2 Iirs.
Count the number of Colony Forming Unit (CFU)
Eﬁigwﬁ

. & o
swsulFumnsoiThiniu CFUssq. inch,



2. 13853811 Coilform bacteria 4ay Ecoli 19935 Enrichment

Media and Reagents

i. Lawry] Tryptose broth (LST) 5. FSI agar slant

2. Brilliant Green Bile broth (BGB} 6. Citrate medium

3 EC medinm 7. Urease agar

4, EMB agar 8. Kovac'sreagent  9.2L3M medium
Precedure

Dispense 1 ml. of Sample in PBS into LST

s

Incubate at 35 C for 482 b,

1

Examine tubss for gas in Durham tubes, transfer one loopful fnto BGB

¥

ncubate at 35 C for 4832 hr.

\

The tube which showed bacterizl growih and gos production (Pesttive for Coliferms},
transfer one loopful of suspension from gassing BGB tubes into BC nibe

Incubate at 44.5 1 0.2°C for 4312 hrs

1

Streak one loopful of suspension from each gassing tubs io EMB agar plate

v

Tncubate at 35 C for 18-24 hr.

i

Pick suspicious colonies from EMRB agar and transfer to TSI agar stants
Incubate at 35 C for 15-24 I

v

“4F -

Select TSI slant that showed A/A or K/A reactions, Porform biochemical tests i E.coli Read the

biochemical resslis ; Indole +/- , Urease -, Citrate —

\

E. coli



avilua
L
114 coliform uag E. coli A 1518947 Presence /sq.inch

Taiwy 19510911 Absence fsq. inch

3. 11395391 Staphylecoccus avreus 10838 Enrichment
Media and Reagents

I Trypticase Soy broth + 10% NaCl

2. Mannitol Salt Egg Yolk (MS-EY) agar

3. Buman Plasma

Procedure

Swab applicator in Trypticase Soy broth 5 mi.

v

Incubate at 35 C forl8-24 Hrs.

N\

Streak one loopfil of the culture which showed bacterial growth onto ME-EY agar

J

Incubate at 35 C for [8-24 hrs.

L

Perform Coagulase test from suspicious colonies by tube test method

(3-5 colonics are inoculated iato tabe containing 1 ml. if plasma)

N

Incubate at 35 C for 4 and 24 hrs , examine for plasma clotting

s

Coagulase test + {plasna clotting)

\

Saureus

3l
W1 Staphylococcus aurens 1731691 Presence /4 sq.inch

Taivey Tia 1091 Absence /4 sq. inch

-48 -



S 4G

B) m1301970 Hand Swab

A, Eguipment

1. Sterile Petri dish

i~

Sterile graduated pipette 1 mi,5 ml, 10 ml.
Sterile cotton applicator

oW

Bunsen bamer
5. Water bath temp. 45 ¢
6. Incubator temp. 35 £ 1I'C
7. Incubator temp. 44.3 £0.2C
5 Y] ¥
B. el IRt El iz e I g N
o . = g o w ¥ L] 4 ar =) P o =4
111va8a Phosphate Buffer Saline (PBS) A laninmanudisdiewalithdu dildfuda
oonulau Trypticase Soy Broth (TS) tube w11 TS wbe IITgmimail 35°C win 18-24 1 b thau

= ) 1
naoaved PBS Bl Wevhmsasivinszvide

c.  FEnanieuezaylea
1. N13AT38%) Aerobic Plate Count 1635 Plate count
Media ang Beazents
Plate Count agar
Procedure
Dispense 1 ml.of Sample in PBS into Peiri dish
mixwell with 15-20 mi.of Melted Plate Count agar

\E

Incubate at 35 C for 36-48 hrs.

\s

Couni the number of Colony Forming Unit (CFLU)

o 1.
aalea  winRnanFedhudnou CFumand = cru s X 4



2, 5652811 Coilform bacteriz 48y E.coli 18638 Enrichment

Media and Reagents
I Lawryl Tryptose broth (LST} 3. TSI agar slant
2 Brilliant Green Bile broth (BGE) 6. Citrate mediom
3. EC medim 7. Urease agar
4 EMB apar 8. Kovac's reagent

9. LIM medium
Procedure

Dispense | mal. of Sample in PBS into LST

\

Incubate at 35 C for 48452 hr,

{

Examine tubes for gas in Durham tubes, transfer one loopful into BGB
Incubate at 35'C for 48702 hr.

)

The tube which showed bacterial growth and gas production (Pesitive for Celiferms),

transfer one loopful of suspension from gassing BGB tubes into BC wbe

{

Incubate at 44.5 1 0.2°C for 4872 hs

1

Streak one loopint of suspenston fTom cach gassing tubs (o BMB agar plate
Tncubate at 33 C for 18-24 hr.

1

Pick suspicions colonies v EMB agar and transfer to TSI agas slants

1

Incubste at 35 C for 1824 hr.

.

Select TSI slant that showed A/A or K/A reactions, Perform biochemical tests for Ecoli Read the
biochemical results : Indole +/- | Urease - |, Citrate -

\:

E. coli



g5lwe

y P *
14 coliform QY E. coli Smulfiseey Presence fhand Tain ?ﬁﬂmm Absence fhand

3. a1Eas3eY Staphyvlececcus auress a3t Enrichment

Medis and Reazents
L Trypticase Soy broth + 0% NaCl
2. Mannitol Salt Egg Yolk (MS-EY) agar

3. Human Plasma

Procedure

Swab applicator in Trypticase Soy broth 5 ml.

\

Incubate at 35 C fori&-24 Hrs.

i

Streak one loopful of the cutwre which showed bacterial growth onto MS-EY agar

s

Incubate at 35 C for §8-24 hrs.

N

Perform Coagulase test from suspicious colonies by tube test method
(3-5 colonies are inpoulated into tube containing 1 ml. if plasma)
Incubate at 335 C for 4 and 24 hrs , examine for plasma clotting

{

Coagulase test + {plasma clotting)

\

S.aureuns

ajilsa
HY Staphylogoccus aureus i1 Presence /hand hainy Wiwemu Absence /hand

-51-
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L3 = ; 2 =
3. Eﬂﬂé%ﬂ@!ﬁ?ﬁ%’ﬁﬁﬁi?i'lﬁ'ﬂiﬁymm‘ig'i%‘ﬁ@\?é}ﬁ'ﬁ?ﬂ]ﬁﬁﬁ

1, Microbiclogical Criteria for Foeds

#1151 In-processed products oy Afreraft-ready preducts
wanAL  Huwwhse Foods for hot meal

C viuwhe Foods for cold meal, appetizer, hors & ocuvre

F viunefia Cold dishes with fermented or cold smoked items ; Fermented or cold
smoked items

Dwueine  Desserts {Bakery products, Thai desserts, Canned fruits) except K

Kvinioie  Desserts with fresh fiuits, Fresh fuit salad. Peeled/Cut fresh fruits

R vizneng Cold dishes with fresh vegetables ; Fresh vegetables or whole fruits

2 BwwAs  Sampled before portioning

=8h,

wan
AVINGAI  Sampled after portioning

#1915 Incoming products
SX nuwhe  Ready-to-eat, provessed foods, sampled from suppliers’ package
SY vineds  Not-ready-to-eat, processed foods, sampled from suppliers® package
SEViuiene  Washed vepstables, cold smoked products, fermented products, sampled

from suppliers’ package
mi"i\‘ﬁd'l 1 NEAINY Microbiological Criteria for Foods

Code HB,CB, DB, SX

Parameters Evaluation Crteria
Satisfaciory Unsasisfactory Very Unsasisfaciory

Aercbic Plate Connt  CFU/gm < 190,600 > 180,830
Coliforms  CEU/em < L0080 > 140
Ecoli CFUfgm < &0 < I =10
Staph. aurens  CFUfgm < 14 < 1} 2 K
Salmonella spp. 1 25 gm Absence Absence Presence
B. cerens CFU/gm < 600 < 1000 Z 1,000




Code HA,CA,DA

-53 .

Parameters Evaluation Criteria
Satisfactory Unsatisfactory Very Unsatisfactory
Aerobic Plate Count  CFU/gm < 000000 > 140000
Cofiforms  CFU/gm < 10600 > 18,0600
E.coli CFUlem <19 < Z 10
Staph. aureus  CFU/gm < 168 < 16 = 10D
Salmemella spp. 1 25 gm Absence Absence Presence
B. cerens  CFUlgm < {0600 < L4060 =L
Ceade SY
Parameters Evzluation Criteria
Safisfaciory Unsatisfactory Very Unsatisfactory
Aerobic Plate Connt  CFL/gm < 1,000,600 > 1,000,000
Coliforms CFU/gm < 1,000 > L0
Ecoli CFUlgm < 10 < I = 10
Staph. aurens  CFUfgim < 100 < 164 Z 100
Sahnonella spp. /25 gm Absence Absence Presence
B cerens  CFU/zm < 1,(HH < 1O 2 1,000
Code KB, FB,SF
Parameters Evaluation Criteria
Satisizciony Umsatisfaciony Wery Unsatssfactony
Coliforms CFU/gm < 1,008 > LG
Ecoli CFU/gm < 10 < I§ =10
Staph. ewrens  CFUfgm < 160 < 300 2160
Salmonella spp. 125 gm Absence Absenre Presence




Code KA FA
Parameters Evaluation Criteria
Satisfaetory Unsatisfactory Very Unsatisfactory
Coliforms CFU/gm < 10,000 > W00
Ecoli CFlfem <10 <18 =18
Staph. awreus CFlUigm <100 < 1% =g i)
Selmonelle spp. /25 gm Absence Absence Presence
Code RA
Parameters Evaluation Criteria
Satisfactory Very Unsatisfactory
Ecoli CFUlgm <10 210
Staph. awrens  CFU/gm < 165 2100
Salmonella spp. 1 25 gm Absence Presence

@15191 2 4RI Microbiological Criteria 483 Water & Beverage

P A e . .. .
R Y @Tesinen Supplier
s sanunteas
Evahmtion Crileria Evaluation Criteria Buakeation Criteria
Parameters Satisfaciory | Unsatisfieiory @ Satisfactory Unsatisfaatory | Satisfactory | Unsatisfactory
Astobic Plate Count CFU/ml < 500 = S0 < 500 > 308 < 50 > 500
MPN Coliforms / 100 mi <23 =222 <22 =22 <22 222
MPN E.coli / 160 ml <232 =232 <22 =232 <22 =22
Yeasts & Molds CFU/mi ¥ * <20 > 20 0 21
Staph. aisrens / ml * ® Abzence Preseate Abszone Presence

s Widhmans whased wie hildiftudoyalunmdizdiuna




M1519% 3 UeRIA1 Microbielogical Criteria for Utensils, Containers & Equipment

a. Microbiolegical Criteria for Feod Contact Surface : Utensils & Equipment

Parameters Evaluation Criteria
Satisfactory LUinsatisfoctony
Aerobic Plate Count  CFU/sqinch <160 > 109
Coliforms / sq.ioch Abseoce Presenee
E.coli / sq.inch Absence Presence
Staph. aurens [ 4 squinch Absenee Presemce

b. Microbiclogical Criteria for Non-fead Coentact Surface : Containers

Parameters Evaluation Criferia
Sagisfactory Unsatisiotory
Acrobic Plate Coumt  CFilsqinch < 1o > b0
Coliformas / sg.inch Absence Presence
E.coli [ sg.inch Absence Presence
Staph. anrens [ 4 sg.inch Absence Presence

R1319% 4 1ERIA1 Microbielegical Criteria for Hand Swab

Parameters Evaluation Criteria
Actepiable Need Improvemeny
Acrobic Plate Count  CFU/Haed <1000 > LG
Coliforms / Hand Absence Prosemos
E.coli / Hand Absence Presence
Staph. aureus [ Hand Absence Preseace
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anvimisiedarvesgiunid (Growth curve of microbial culture)
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Fomib@mi disease 1 bacterial
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Intoxications Infections
1. Staphylococeal intoxication 1. Sahmomellosis : enterotoxin and cytotoxin
{staphylococeat enterctoxicosis) of Sadmonella spp.
an enterctoxin produced by
Staphylococcus wureus 2. Clostridium peringents iilness : an

Enterotoxin release during sporulation
2. Botulism : a peurotoxin produced of Clostridium perfringenstype A in

by Clostridium botilinum the infestinal fract

3. Bacillus cereus gasitoonionils © an
Exocemerotoxin release during ysis of

Buorilhes cereus in the Intestinal tact

4. Emieropathogenic Escherichia coli
Indection : several serotypes of Ecoli,
soape invasive and some

emterotoxigenic

5. Others : Yesiniosis
Shgellosiz
Fibrio parahemolytices

3 oo e o w & a
Eﬂﬁ £7 ﬁ'&ﬂfﬂﬁ’ﬁﬁQlﬁﬁﬁmﬁ5‘?“?13'}%3Qﬂﬁiﬁﬂ‘ﬁ@iﬂﬁ%‘ﬁﬂﬁ'ﬂ’ni

flar: Frazier UaY Westhofi (1988)
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L. Clostridium botulinum

Clostridium botdliman  HunuafiGounsuin wadizilsa
v & -
duvous T 05 2.4 x 3.0220 Tuisswas wdeun 19aIe

14 . 1
unanisaaiousenIIBLIYAA (peritrichous flagella) o 1aales

"
=

FMuAeMIMAIA0aIAT HAZAINIIDIN Y 1A 1UB NI
Usznoudaosinlulasisy wiyldthme linsywoluemisiii
anmuiluasage unzanmitIgfuszdeshifivendinu (anaccobic
condition) 1308 M3t emsisuazldeopennueniyad

3 (exotoxin)
= a ‘
311 18 dnuaicve e C. botulinum

i1 www prokariotag.com

Clostridium botulimum 11131200 7 ¥iin (type) annlssnmvesaRySeraATY (Frazier
UAE Westhoff , 1988 ; Hayes 1992) D
1) Type A il liavesszumbszamiiiesnnaisiy (botulism) ¥esAu  WUUOU
sHuanvosemizewsm dhusiiandagmihfisgend ype B
2) Type B Wiinon type A wu'laluduTaons o T s liifalse botulism e udiiiy
Teon type A
3) Type € A MAYSY botulism ¥osdadang Tasmmzodsbidaiiln uazTa nseile
4) Type D MilfiAremsuRutuwanlauazasziie wuluuesald
5) Type E M iiidaemsemaithifiuduan uazwuhdmnannnlamazrassumim
6) Type F " 1iin Tsa botwism suauluniTone ifundiondai Type A uaz B uon'la
Tutlszmamuania
7) Type G uon lannauhnlssmeesumn Insnuhewihiina sabotulism Maula
QUNATTINIZ ANABNISIOS YOS C. borulimm B41UF2 25-37°C "{uﬁ'nmui'uf N
gamglidgafienuidalnguield sdlusa 1020 °C udmeRuiiiglussfuguugia
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qe5u83 C. bomlimm yuaT3BY SeduTumlosves type A UE FNIITONURBMISANAH
qmur_lﬁﬁ’uﬁaﬁﬁq 6 $2Tua enlefuea ype € uas D znuaIndeutiosnit uazanmanaenles

¥4 type E Tamoanuioungamail 80 °c hioar 15 win



64

sy linuaudou asvhaumsiinees ype A uag B nszi 1@ lagl¥aamdeui 80°C
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ilesniniimaseszuvdszamiaoase

A3 TnpemsiinmsAivees C. bomlimm 1$11) 2ifne1nsvealsn boutism moly 4
$aTua a4 Yy mondens TnadufnSanuesiui 185y ud Tnomde szifneinsiunot 12-36
$alue Femudiflenssoumae fus aduld euteu thauds ewlieimganszin udluszes
dowezionnsioann weazensinfisinadaszumbszamdas Tuswiifiomsguusesziionmsm
w1 adwdemidiudumn ndvenmsinnn yassnaazin Wiild ssuvwolsiades Malene
wozmeluiige TnoUnfRsznumamomendamsuilnaemsdszana 3-6 Ju Sasmsmerszuna
60 wlesiFud flimedesldnminumandon

mistleat Tsafunannasiiuves C. bondimm huTsafifionnsfiouse Sanasselinszia
Moafuemsdszanussanseiloaniowan s‘%"ngmdn’mqufﬁmiﬂﬁn‘lﬁﬂaﬂﬂﬁmmmsﬂmﬁﬂu
Yol Nan@EsIeMINIilB IR AR wieAnUnddun uosasguemsnszilealiifon
sz 151 feumsuiTng driithedelsaiideslTumsind Sy (antioxin) siiafBend
botulinum antitoxin

MIN3IMUTOURZEI Y 819ATINUFE C. bomdinum TAvATININMITUIMOUEALAZ
mlo Inedsmsdondunungesisasus (fuorescend) w3193 usnive Inhised e misHAssnts
AvIvdeNTIANIN (streak) VUBIMI5 U blood agar #ian19uns (ege york) Tn Taﬁﬁtﬂuiﬂuuu (typical
colony) U84 C. botulinum ﬁm?ﬂpzﬁaznﬂuiumm Talail mendansuumeldane1Seendiou
figungd 30°c dunan 3 Ju nntfnhlaladii 1@@ecluemsman cooked meat wialddeee

{ & 4
pM1sNABINIAIIvAPVAIIUOMITIMAY cooked meat e IiFoI3Yy Taoldvynanes nield
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a g = . &
MAUA enzyme-linked immunosorbent assay (ELISA) nIvenanadIsNEIING M1 lnoAsaians 1911
ala
2. Si lococcus aureus
Staphylococcus aurens [EUANREUNTUDIN wadkjUs NN WurudnaNYeuYadny
: . L] A 3 ﬂ' S . W ¥
Tute 051 Tulaswas @ehiadwmled limaoudt TuanmiinSysruwadediudundunde
wumasgu wig ldangamaiilszunm 37 °C uazamnsosy ldnguugliaits 8°c annsanude
J . 3 - 1 [ - "
ANMAMUFUM A1 water activity(a,) rgaiein 14Ae 0.86 1959 1A Tunlauduiuveundogs
? o
yrmeiufaunseaiweulsiivihideanTenaaniududiudeu(coagulate) Foannsoadie
' __ 4 a 44 >4 =
asiuuazldegeenuuanad (exotoxin) Yudlouluenns msivi@eaiavull 6 ¥iia v A, B,
=) - 1 o - A é o > L L]
C,, C,, D uag E asfinyiia A uaz D Mimndssiveimsihiiuiipinnems Fudaosfiviieglungy
. o & 3 - ¥ = & [ & o
enterotoxin S, aureus UWHWNUFWINIURTUATAAIWAINY Fovurdnlszina 30 nleivudves
fl"ltlﬁllf Staphylococcus aureus RoMNIeasNAIAY
P . . w a9
wazlistoridszanm 2 Ty 3 vesmoRugnadi
- <3 = é -
Iy auniaadwarRyyiafe yarneiy
| g5HNppe A SSRUENIMABUNITHI NAISHY
k J
1A 1 ¥iA (Hayes , 1992) asNEmaiinualm
2 ' ¥ A A =
$ou dulngnuanudoungumnglindesumde 30
a W Y ay v o ¢ a
wi satudmisanudeuszaunismans 1+ Ao

o
62.8°C dlumat 30 i muamae@ws1a ud L

oAy 19
: o i & .
31 19 uoRIEDYNZYBUTD S anrens FInTr0WIIB U

-
30 : www. scharfphoto.com

- " b d
UHBIYOUFE M Staphylococeus aureus - A Wl Tuema funzess 1h ens sumoau
A o A & . & de w & a
18un Aamls wieamnauseidunues uneseIde S aress  NHINYNFARDI 1IN IEAY
L] 2 d - L)
Tasmmizadntayn sz 30-40% vespuiguamuisusszliFedsauaguinmayn awiie
1 A T 1 4 1 . z @ A
uazAIUDUY Y833 ML Dnunawmilithmmasozauveusedoduny dmivdaifdhumdsves
d. 4 — ¥ ] =
S. aureus MY Tasmwiz Taunde1aade S ares AL G lsad S (mastitis)
r g 3 = i o ’“
uazuwii¥enauy gunsaiinerdedlunniauy auau nazumsluhdald vennnlidmula
¥ » Ed » L
Swludaitinuaziudlousuiodaitlndas snfuemsiinunisiguesFeunzmisiy daulng
< ° A o s a o & . . Ery e P v
tfluemssmanidiedad unnazrdanmaiuy li uazvuueudng annsidesldliefuuin q 1wu

» ¥ - ~ .
dosilumioruuas liruanudoudnneunsyilon seiilomaduaumgueslsantomisidudiy
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A ar ﬂ'd J = Y A' L :; [l
(109910 S. awrens 181NN SnpazemMNFeNSYy wlinduuazsahinfAnunlauas hinaasns
v = 9 = ] = - o 4; b
niude fadiheiimssesaaslilsfuuazaszurumsnininatuling
7y i = P = 4 o
msiiliinalsa g Inaemsiilicnsivves S awes Wllezifnensialn@tudy
sTUUNNAUeIIeTNREUNGY  enswmamenatInsuesielusn 14 ¥l Teomde
0" ; L —y = -
dszana 3 %l mwquussvese s TuegiuaTudumueesduiina  wasilSinamsiui
15 Inadly szduvesmsnumih iinaTsadsznm 1 Tulasndu uadnihudnldSumshivilszanm
v o a da 4 a a & P r a o
0.2 lulasniu flerufaeins emnifavuie v aauld ofou gesszin luasaiiiies
& A - L H o LR
wozezmgliwaniolu 24-72 2 lan diedussemshiiashvesnvuaudl hiseowunisaie
ar @ a Aa A a
msilesty misflesdulsaszuumafue s NAmiBIAaITREY0N S aurens  AIZMIA
Twlasfnyaruazenlunsraaems lasmwizaran uaz fulsemusmsignlu q
P-4 Y = -
MIATIUBOUASANTAY  Staphylococcus aurens nuANUANIAR annsaiyldhuemns
& ' o i 4
aanududuvesnde ludouaas lsdgeds 10 nlefiuaviogenhluremenuy asdsuielu
9 o ea 8 o - =) <3 o é’ n; dfd o A w -’:
AeulfiamsSauinfunie lvdouaae lsaasluemmdsayerszina 75 nleiikua  edudns
=) = ad a A A: g [ S £ da o o r
wiguesgdunidviinou emmssuderianianton]Funmsas iy S areus Tudrednems
fi® Baird-Parker agar M11AY potassium tellulite , lithinm chloride uag 19uas InTailvee S aurens MI3QY
k4 » »
vuemsRsnaneidddeuseudinuiouls mendansiudefigungil 37°C dunm 24 1l
= 3 3 S L) 3
HAZINUMIANAS NEUVBIATALTItBUAA1BIAT (hydrolysed lecithin) TuuShalaseulaTativeuye

Tuszezdemn

’
=Y = JdA

gaunighiluauvavelsafaeuasthslevluenng

a o a A A& 4 o q¥a
s inihirmaveslsadadedioudeuluemsern i Winansideudovesems

ueiﬁ‘n'lﬁéu?'[nmﬁnhﬂﬁméa (infectious diseases) 18 gﬁun‘%‘t’fﬂduﬁi’iﬁﬁq f
1. Bacillus cereus

Bacillus cereus HhunuafiGounsinn julsweadiluvousm wadliviune ba-5 lulaswes
adwmlesinuaimdeu awmaiawmleivesdeldfguma 100°C Hunm 530 wii i
oy 1éluanmitiuas Lifieendiou(facaltative anacrobe) 1v3ey &AM T 1048
°c Fgampiifimnzaudensniy fe 35-45°C ynmeiufaunsoniyldigunginm 4 °c
uadhienewuii liSglugamaiigend 30°c  mowuginhifalseadnasiy 2 sin fe
msfiuwiiai hinuanudeu(heat-sensitive  toxin)aniaunzildessenuensad luszwinmsniay

4 1 ' a a aw s o x -
youvo luszoeiSundh logarithmic growth Tsusiiat inunwudou gimofigumgil 56°C dh
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(a1 30 Wi wazesiusiinfinuaIiou (heatresistant toxin) Wiasiuinunimdoungungl
126°c I8

uny f2190

31l 20 Snvaizveuwadven . cereus P

< _ _ dunnldninndasganssmi
N : www.singleton_associcale.org

M : www.micre.msb.le.ac.nk

s & = : 4 ’ o
UMdIYeUND MU Bacillus cerews 1o 1Tufiu 1h uazemnsnlsziandnq wu Ay fAn
5 o d o o
iodad nogSye
o = g 4 (-] =y g o
mahliifialsa PSinufefiei s Tandaensveslsassuumadu'ld deedilSum
1n sz 10™-10° AenTuvees Bacilles cerews Tlvinalinld 2 dnvashe
v - i - - 4 L] - :
1) 999IIN(diahea)  (Matiisannasfiwwiind Binuaiwdou  omsveslsnifiasu
o a e 4 & - <
mendamsyus lnremsntiFerhudlou 1-5 ¥ TaslnAszezvesmsthoszu 6-24 ¥l
et a A a a A a A
2) 9NN (vomiting) NAIBINNETAVPIANMUATINIOU (iHneMsndu lduazendou
o - oo & § & = , <
mMonaamsvs lnaswsniiaetudlou 1-5 91 1ue Tanln@ szezyeamstheszuiu 6-24 1l
P A > %o ¥ o e A 4 4
msnsemide Tumsasammidie B ceress MuiMudD NI Mileue s
& 3 3 - o = > L 2 s
divsnndesmuniSnannnisese e lsnfufusTon  emsdoudeildlunmasanivdly
A o 1 " ia ac aw o a . ®
aseRaiende (selective medium) AN TIRFUzNOAToTU (polymyxin) 1Hun (egg yolk)
L d
uuWiIINen (mamitol) unzasAMTUNGARN (H indicator) 13w Tus luitnenug (bromothymol
o L) 3 H l‘l = L) -“i
blue) MundsnsuuFed 37°C dhunar 24 $Tus sewuuSnausonTnlafives B. cereus 1ivann
S 4 L] L] = < &’ ~
AsANATNOUYBATAUTIdoada1oUA) (hydrolysed lecithin) o4 liuas wazemsusnuMFeRTgz
| ' o & a 44 4 4 o s a - -
Hthiuiu divsnn Tunlesnmsuuuiines luvaziiFedunannsamesmusuuuiinen aiilalalid

-}
maed



2.C dium nge
A -& . o e =
Clostridium perfringens N300nY¥OWINNGINNUAG Clostridium welchii WhinuaiBounsuyn

nﬂmnﬂuﬂ‘mﬂ (obligate parasite) TunRus T VBIAUUDZFAT waﬁﬁzﬂs'mﬂuﬁnuﬁwm 0.6-

y ,§ 24x13-190 Tulasams uﬂﬂuwaaaqmmq wieagilug hindeudt

ahemleimemidouldd  samgdimnzausensiyegssnig
a : : . 2 23
37-45 °C 139198 luiligungiisnds 15°c LinunsusyveuFeim
4 - 2
seaunuiiunsai pH 5.0 wazanuiluaai pH 8.5 Weannsaain
215y 5 ¥iia AB A B .C, D uaz E mevugmminalsaszun
NHAUB AT WATRETIA A 1Az C lasmwizedusasiy
yiia A elefvesmmiuinaiwasiyriia A nuanuieungungi
. “ <
1NRoAIUDY 1-5 2 T
71 22 AnuRizveD Cperfringens
'i!;!l‘l:&mja\_'.am
5 1 .’I 1 - o
UMoavBAND waauazaleive C perfringens niznongi I luduazoss Au yadad uas
4 4 4 . I . Yig .
dudlouluemisuazgilnsaiiniesiloniealenieg amimuiuflunmgihhitialsaldud
J o o a @ s -g o o o ]
odaluazrdnnuainnilodn) An uazwseIms
o o A 3 - a & a
msminalin € perfringens dinthudlauiusmsudiiimsus Tnadn lilssdesys Ina
2 = ¢ .
wadveawaiidodh I luFinaunn dewdhhiguazadualed deaiwmleildaludildves
auuazdniidonsu nozdesmsiveemnludm 1ddnhbineeinsgenszsasediguuss uaziih
X AR e = & an Y . 1 @ - e A
azasaies  UndliflenseifounSelild  emmnveslsamnatiuaondanisys lnsemshiige
» [
tuilou 622 ¥ 1ua
2 =y 4 3 4 L] b A
MInsIade  USINaAe Cperfringers MiudloulusimisisvendsouaiioniossneInys
v 5
o o (3 d -
fatiudsdeadimsanaiulSina@unveadelue s ¥eeeldimaiia pour plate M3 spread plate
= b= g v A o k) A o A -ﬂ’ % = d’
IM3IpaAIn e mMIseMInIINiy uaz l¥omismeanioni¥o(selective medium) DMIIIDBY
g g ¥ A ar - a & a . 4 a act <4
o 1BNeATIY C perfringens FLANIIAD sulfite cycloserine agar FuAum1s)Fuz s Tnawwesu
(cycloserine) wazasUsenonvesdia Ing (sulfite) Cperfringens anngosngya lnd uazhilnlalid
v > []
aluvnzifindovoundnegdis mendsmnivdeluaamlieendiou igungii 37 °c dhinm 24
& 3 & o a
#1119 aintfusznarsuaI s o lumsnas uii(motility) tazauansa lun1s3as lumsa
. i A 3 A v ¥
(nitrate) i ulasv(nitrite) voudonnlalaiinuon ldmedlumstuiu nieerstuiulaemside

; H H L= L] » A
wonn InTaiinuon 19 Tuemsudendn 1¥uns unsifn Cperfringens antitoxin 09 TdIoludunile
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r 1 1 @ ar ; d.. -3 1 d H =
VIO MENdImILuge edunaiuanuasves Ialallveuremeing luens lvuas mAavuas
P a é @ 3 ) o s L3 A g = =
it@w antitoxin &4 antitoxin  zFUGIMITTYBUBU laniides lduas dieenTyluuTnuves
4‘ - a T L] g L A - Pl ‘:: A

pmunRumIAena T hifausnajuFufanamsnnaneuvsundauiidesaaisud

Escherichia coli {vuuniiGounsuau Saedluasega Enterobacteriaceae JUs wwndiiuviou
& da so e . A 4
duiitiving 1.1-1.5x2.06.0 TuTasuas wadinegiae  uazermnuedilug waoun1d lasudanien

a8 4 & ° o ' a
NUUDBNMNIDUILAD (peritrichous flagella) wuye ana 1 lud 1dvesdndidengu uazlusssuea
L ¥ o
Taomwizluduuas it SaldiugdunSis® indicator microorganism) fuassusguvaniuas
M3
=Y 3 o dag Y o a
Escherichia coli  IMamewugim lvifa lsassuuma@y
ar & oJAM t e Y @ LA a ¥ a
snsfuauuazanoiuin iimbiinalsa  aeNugmnhiinala
¥
- o [ i 4 1 i 1 o
maduensiuniclAihi 4 ngu Fwsaznguesziinnuuandiaiu
E

Tudanuguusaazeinisvealsn MTENITZLNAYBUTE HAZAIY
UANANYDY somatic(O) 1ag flagella(H) amtigen(Lewin, 1987) E. coli
TuudongudislimsinduunsendlumenuiiBoni serotype Tnu

2IANUUANANYBY O LA H antigen

MSATINUTS MIATIN E.coli mmuiiinn biina i 23 SmymzvpuFaEYEI Ecoli
Taszuuma@uemsvesmusndetwemsiu w1935 8 : worw fuga.rm
uonie Inoldermsiavadeiiedniien (sdective medium) #A1FAUUNIHAI0AD Levin's cosin
methylene blue (L-EMB) &4 TnTafives Ecoli ﬁﬂ?ﬂguumnﬁi":i:ﬁﬁ'nﬁm:ﬁﬁtiuunz?;ﬁqﬁﬁﬁ'm
masundwIssRavealans (metallic sheen) taza191¥9 1113 MacConkey agar aaugiu diaenn
E.coli Waenewuiioiolaifiun L-EMB agar iousnTnTaflvoauuniiGelnsld selective medinm ud?
Suihudemaneugunianiiinivesdodioiaiuain £coli sonsinuuATiGEBY 9 n1IMATEY
qmﬂuﬂﬁmﬁ’:mﬁﬁmﬂlﬁﬂmﬂau (detection ki) ANSMie uazlunsdindesmsnsasaey
E.coli nuin Idifn Tsnezah TnTafiuen 18 Tunameulisomedsuing 1nold Ecoli polyvalent
antiserum e <] vUA é«‘luﬂeqﬁuﬁﬂﬁﬂﬁnaaﬂi'mﬁmiuﬁ’u

'luﬁmamammnﬁ"ﬂuéaﬁﬁn‘nsﬁ'nuﬂuzﬂ\lmﬂmeﬁa(ﬁlm plate) Faidnuazdhaushnn
fl"lmiﬂﬁ‘ﬂ'ﬁ'm{‘ﬂﬁ(dry rehydratable film) $9UTIM ANEBUGM) ‘lﬁﬂﬁnmm‘xﬁu‘fﬁﬂuﬁ'f\umsz
sanimelas1¥dedn Petrifiim ‘l%ﬁm%’namméa‘luﬂq'n coliform bacteria, 1A faecal coliform
(E.coli ) Petrifitm Sanwnzfhusiunszamsiinaey 1 idvemsivasonta@misnems) et

@ A L 1 Ld 4 L] LJ
wazndeuudIeNedeNau (polyethylene) tiinldaazatiidsduliidosualufosna N ¥83
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A a0, L)
pmshidsInsassasuastl 1 Hadansudidaudie polypropylene film(Fundoudis indicator
. 4 v A a ) & o
dye) hldirrense e uaztndengamgil 25-32 °C dhunm 24-48 ¥l nimiuasndew/msIniy

- Pl
TaToliveuseitainy

4.Vibrios

Vibrios (uuuaiiGounsuau ipliueadduvou TRadnies fivue 0508 x 1426
TuTaswas hiadamles hiahaumlya deui 1@ ouaneaduiiiaduimesdnmil
VoUFDH(polar flagellum) ti'luumaﬁﬁﬂ?;n?m'lﬁ’fvfﬂuﬂnmﬁﬁtmz'hiﬁaafﬁnu (faculative anacrobe)
Vibrios amnsawiaidluanmisoudailunsateanm fifludn udnioldaluennsiianmihy
AN (H 85-9.5) luanneiieenduiitigamai 37°C amnseimoise 18 Tnonsduiigungl
56°C Whuna 30 Wi

Vibrios species Tiimawdwgmumsiomd Wud Vibrio cholerae, V.parahemolyticus,
V.alginolyticus , V.vulnificus , V.mimicus , UWQZ V. metschnikovii :

umaavea¥e  Vibrios i'f%‘iaﬂg"lﬁ’ﬂuﬁsuﬂﬁt‘;"ﬂﬂnu'lﬂﬁduﬁ’mzm wiemuanmii
auihisns ugszmpinhnhTaTasn woldsmsisiona 1unz luemmssen

V.parahemolyticus {ThunuaiGofivoussyluanmiiihunde (halophilic bacteria) W3gy14a
TuemsEsuseitinde Indounnelsd 38 mlefidud  lingyluems# hifindeswnd i
dnnlsEnoy Sy ¥ parahemobticus 1Ehnimemunzahudionluemmsmemlsziands Uo wew 3

l3e qn q Au 9 wu darfu fudu vesunsu

4 @ : ﬂ' o o :
Z'lh-"l 24 anHUSYBIUYR V.cholerne N j\'ﬁ 25 aNHUSYBUYB F parakemolyticus
dunavinndesganssmi fidunavinndesganssmi
ﬁm + www kennistink.nl '?;sn T WWW.microscopyveonsulting com
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maiilvinalsnveu¥endu Vibrios Vibrios cholerac Ylvinalsnofinanlsaluau uaz
1’ 1 A g o o o ‘-‘ -3 1 1
fuTsaRadenfimsszuinsansmnn mesnneannamedumisi lddnuazminsou udli
’ o o A 1 a Aol s i
ynygrumisin1& vieyninTilftedenzdug vessrame Tnsadwasiuiidedn cholera'ioxin (CT)
i v e & . = o
cT dumsivfivszneudiemisges Falinaeuiadhe polypeptide finszqumsiauveaeu losnl
3 o ° a . . = £
adenyl cyclase 114@8111;111’3 miiinsnan cyclic adenosine monophosphase (cAMP) INULNWY finm
L 4 Ed w
Miifammdniunsnfowsdhgilddn ililionsguniihnhiidosusmiiowiemdn
o ar g wr or &
fununn eimsveslanezalingnians Iésude 1-4 Ju flhelnliomsaauld ertou thavies
o
uaziinIMsnensese  sumeggdninnn e 10-15 fasdedu a1 hiviueniienns
Joauazawld
1 o LA o ¥ a B @ )
g Vibrios mowuiou ¢ enwiiliiaalsanszmizemsunzd 1donoy (gastroenteritis)
- v Al » = & & > = A
n30 399913z nNtonsadverinan lsatissninaruadnsoveuse lumsadwasNunse
ool
d- 5 o L A v — Al’
MINTINVUND ASUOAIYD Vibrios NAIBIWETMITHIBRINIINveihetisumnsiRes
& o H - - X - - -
YU MIBAAINBAYE (selective medium) 1 U Thiosulfate citrate bile-salt sucrose (TCBS) agar
o et d’ L J ,; . ;u ] 5 si 4 o L
Mldi Temaasromu@enguiinniu  uazlumsasiem Fibrios tilinziiveniudleuludiedn
» ]
omsuidealu alkaline peptone water (pH 8.4-8.6) 130 alkaline peptone water NMANINDS lwRoUADD
3 . _ ; 2 "
T3¢ 03 wlesiud Fuiluemsiasy (enrichment medium) douilszinm 6 $1lue  udininn
» » »
INIZRKIUU TCBS agar vufinamgil 37°C  dlunon 18-24 $alue  dnvmzves Vibrios udne
1 -y 1 o & ;
species MMASYUU TCBS agar szuananiu  dsduilulalalivesde Vibrios cholerae 923
¥ L] o =) =4 o = “a el T L} L] aAes =3
Wurhguénaalssana 23 Gadlwes Ndnvuznay veuSoy  hiftuud hildsawe uaslimaes
A 3 o q¥a & o
dlosnnasoldhmaglasaluemnsld sliifansa  Fvesommnlfounndeadhidmies
4 dy . . ' £ =
Talaflveusei hiaunsamefuudhmayTasaluennsselidiion 1aun  Vparahemolyticus ¥l

TnTatid@svualnai

5. Salmonella
ar L] J A ad 3 ) ' = B -
Salmonella ¥naglunguuunfiGeninuidestiud ld(enteric bacteria) Tunszga Enterobacteria
¥ ’
ceae HunuafiGounsuay s wwaditiuviouduitinng 0.7-1.5 x 2.0-5.0 Tulaswas hisfemled
AN Ll 4 i e s A a wye
nAsuiidrelanmaafidussmnssumsad(peririchous flagella) WunuafiGeficunsaniglanalu
0 »
anmidiuas hitloendien(facultative anaerobe) amsamesmudmihaang Inaudufansauazuia

14 1] o
Tionseldihmouan Inauazylasa gamapliimnzaudemsnigyeade Uszanm 38°C uazhi
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a A ao ° & z = a A
nigfgunpiiite 7-8 °C amnsohmoie 1dhgunall 60°C Whunm 15-20 Wil Weammaain
a & - st &
2159 (endotoxin) Farfiu lipopolysaccharide Bgﬂlﬂﬂﬁﬂl‘lﬂt{

4 o X : .
31 26 dnume vegetative cell Y89 31 27 noRude Sulmonella spp.
1%0 Salmonella spp. imzmuminszmzuaza ld
ﬁ.m : www.nature.com 'T;m : www.asiresurf.com

3 =y - o g ' d L - A
mamliinalin Samonella subspecies 1 AN 15AgI952I19NToAI1 salmonellosis 9
a @ a Ao A 4 P
TanlnAsztiomsndans InremnusetiudonhilSunannme 10" wad) Yszanm 12-36
@ L] : L] [ P 4 ¥ A -3 »
1 lus omseedsingeguiuiug 1-5 Tu emsveslsnfinuldun aduld erfou ganszsndm
- L =X d" 4 <% & = Ag A; L4 3
o1 1114 uazdoumiis FuThunmiieannasiy (endotoxin) Myeainiu Tsageanziamiionnts
1 - - A i
JUIsINT salmonellosis UnAunzinann STphi H¥ewmedlsa (14) Tmteess (yphoid fever w30
enteric fever) UaHAAYIN SParayphi Gond lsawstlnmless fledaold Indesdeslildgalu
J = ¥ d.. Bl ; : o
seozusnuaznuie hideanasiloanz luszozdoundin  arwsuusveseImsinavLIT IR
= 4‘ : 4-' = 3 e " g o -: VY
13UUB3FD serotype YOUFBNUT 1NN HAzANUATMMYDIRLS Ina MsumsiFamatu ladoen
L4 H 7| =t ¥ : z L4
gunszvasnuuasdaiithofedlunm:  waslimnudlouluemsuazth  Weunsnsznegldlu
a T | - & ° o e | & .
au urdnh 1haw uazih 14 ¥ lide nes Yuaziimiunnumdninhufidnuileusgis
& iq v 2 Z 4 a
masenude lunsamemieludediue s Gudioiiuasu pre-enrichment e lrida
mafuanmusasaanaiy Iagldemsman nutrient broth (NB) M30 trypticase soy broth (TSB)
a o O 4 4a » =] a w2 da s
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5% 25 ¢
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g 107, 167 107, 10°
24 107, 10° 167 10°
27 107, 10" 107,107
30 10, 10" i0°, 10°

Sterile scissor

SterilePlastic bag
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Sterile measuring cylinder 230 ml.
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Stomacher

Bunsen bumer

Incubator 35°C
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. Mannital Sali Egg Yolk Kanamycin Agar (MYK)




73

B98N
=5 wr * YY) o é 27 ey g b 5 | d; Wd’
fusetsaasasunes swisdimends eeldomnsussy wiosls  wissldm
o o

isain@suasfseilssfiunsdudlouninmeuan

1 ar T e o = &
YIRS ISR BRI IR IV NNTIEN

» [ Fd b Ed
WdesduemsiiThnsdy fldgmaadnilymendogeas 25 nd §1eu 30 99 9wk
fudretwemudazgslift s°C@B nazamugil 25°Cncubaer) wazifredudrega Tl
] ® ¥ [
aIesIaRTIRYIsTezneR 0 (5ud) , 3, 6.8.24 27 uaz 30 32 T faedwas 2 9

AR IMTIZY

] kd
] L

#9393AT 121191 Aerobic Plate Count ¥8sfz0s e 1sTigniis Vineamgli 5°C waz25”C Tuudas
TN

58m3 Aerabic Plate Count 1WRTHII

H¥18298199 1113 25 p3u 1d phosphate buffer saline 225 ml

:

athuhuaTeq Stomacher 30 sec. (82 11 dilution 7 109
Tl mi 1d wbe 3 Buffer 9 mi e 1Y 2 1§ ditution 167
711 Dilution 9101 dilution fifvua
Tl azawiiagiu Tube MllamuSsniifmua 13 L ml
A9 Petrifilm dMSUAS29M Aerobic Plate Count
Hulamsazaionied iu Tube Ae R0 IAA e 1 ml

g
a9 Petrifilm §1M5UAT 18] Aerobic Plate Count

!

fncubate 71 35:1 °C Hlunm 48 fr.
A tex da L &
tudunlalalifundifietuiovnue
NISTUNE
5
1 In Taildunsieviun guéae Dilution Facior st CFU/ gm sesewns &) iwa InTail

FWNIUAHD < Dilution Factor CFU/gm



HAN1INAABY
::;. ., = = o o & o o = w2 er =5
a131eh 7 USnagdund Apc Tusuaaffinamatud 4 selagampiinmedhuinei

5 waz 25 °C
APC (cfulg)
Flua 5% 25°¢
1 2 i 2

0 210 100 210 210
3 600 1 1,000 1,000 | 1,000
6 806 | 1.000 1006 | 1000
8 1,000 | 300 2000 | 2,000
24 4000 1| 4000 23%x10° | 2.5%10°
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ﬁﬁ-’w?; § Most Probable Number (MPN). Using 3 tubes of 10 m! {in Double Strength lactose broth 10
wil)., I miand 0:1 ml(in Singlr Strength lactose broth 10 mi}

Nuaiber of Positive Tubes
MEPN {150 ml
16mi E0mi 0.1 mi
g 0 ¢ <22
o 0 i 2
g i 0 2
g t t 4
H 0 G 22
1 ¢ 3 44
] 1 v 4.4
H 1 i 6.7
2 0 0 5
2 ¢ i 7.5
2 1 ] 76
2 1 ] 16
3 0 i 8.8
3 g 1 12
3 1 & 1z
3 i ¥ i6
4 i L i5
4 H H 20
4 H ¢ 21
4 i 4 27
5 0 o 38
5 0 i 26
5 i ¢ 246G
3 I i 240

Ry . Standard methods for the examination of water and wastawater,

American Public Health Association
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mh_u,%m% #1914 Most Probable Number (MPN) per 1 g of Sample , Using 3 Tubes with each of 0.1, 0,01 , and 0.001 g Portion:

Positive Tubes . Poslitive Tubes Positive Tubes Positive Tubes
0.1 000 | o001 | mMpN | o4 001 | o001 | MPN | o 001 | 000t | mMeN | o4 001 | o000 | MeN
0 0 0 <3 1 0 0 A6 2 0 0 9.1 3 0 "
0 0 { 3 I 0 1 12 2 0 { 14 3 0 1 29
0 0 2 6 1 0 2 1 2 0 2 20 3 0 2 a4
0 0 3 9 1 0 3 13 2 0 3 26 3 0 3 95
0 ! 0 3 { 1 0 73 2 1 0 i5 3 1 0 54
0 D 6.1 1 ] 1 il 2 1 t 20 2 1 1 75
0 1 2 9.2 g 1 2 5 2 i 2 27 3 i 2 450
0 ! 3 12 { 1 3 19 2 { 3 24 3 1 3 460
0 2 0 6.2 1 2 0 1" 2 2 0 21 3 2 0 93
0 2 | 93 I 2 ! s 2 2 l 28 3 2 | 150
0 2 2 12 1 2 2 20 2 2 2 35 3 y 2 210
0 2 3 16 1 2 3 24 2 2 3 2 3 3 3 290
0 3 0 9.4 ! 3 0 w | 2 3 0 2 3 3 0 240
0 3 1 3 1 3 1 20 2 3 { 36 3 3 1 460
0 3 2 16 { 3 2 24 2 3 2 44 3 3 2 1100
o | 3 3 19 i 3 3 29 2 3 3 53 3 3 3 [ >100




