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ABSTRACT

MicrobiologicalExaminationMethodsofFoodandWaterisprovidesanoverview ofstandard

microbiologicalculturemethodsfortheexaminationoffoodandwater,adheredtobyrenowned

internationalorganizations.

Foodsaresubjecttocontaminantbywidevarietyofmicroorganismswhichincludebacteria,fungi,

yeasts.Inthepresentstudywehaveemphasizedtheexaminationofvariousfoods,beveragesand

waterwasdoneand noted.Microorganismsassociated with thespoilagewereidentified by

microbiologicalexaminationofeachtypeoffoods.Suchmicroorganismswerealsoisolatedinpure

cultureandwereusedforfuturestudies,
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INTRODUCTION

1.0 History

EnvitroLaboratoriesPvt.ltd.isafullanalytical&testing&researchservicesprovidercompany

servingforfood,beverage,soil,agriculturalproducts,buildingandconstructionmaterialstesting

andenvironmentalpollutionmonitoringandcontrolforvariousindustries,wherealltheinhouse

technicalworkisperformedandconducted.Thebusinesswasstartedbyentrepreneurialfood

technologistandmicrobiologist,Sc.SunilSangani,whohashadadistinguishedandsuccessful

executivecareerasafoodscientistandproductdevelopmentdirectorinthefood,beverage,

sportsnutrition,pollutioncontrolanddietarysupplementindustry.Asabiologyandfood

sciencemajor,Mrs.RutuSanganialsoeffortingbestformicrobiologicalanalysisoffood

products.EnvitrolaboratoriesPvt.Ltd.ownasetoflaboratorieswhichareisaccreditedforISO

17025withISO9001andDMI(AGMARK).TheLaboratoriesapprovedCABwiththeNational

AccreditationboardfortestingandcalibrationlaboratoriesofindiaandAccreditedbyNABL,

APEDA,DMI,AGMARK,GPCB,FDA,GERI,ANDISO.

2.0LaboratoryTestServices

1.Foodtesting

 Milkandmilkproducts

 Cerealandcerealproducts

 Spices

 Oilsandfats

 Fruitsandvegetablesproduct
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 Beverages

 Readytocookedfood

2.Environmentaltesting

 Agriculturalproducts

 Watertesting

 Drinkingwater

 Dialysisfluidorwater

 Borewellwater

 Wastewater(ETP)

3.Cosmeticstesting

4.Pharmaceuticaltesting

5.Swabsamplinganalysis

6.shelflifeassessment

3.0 departmentsoflaboratory

1.microbiologicaltestingdepartment

2.physicaltestingdepartment

3.chemicaltestingdepartment

microbiologicaltestingdepartment

a.changingroom area

b.mediapreparationarea

c.autoclavearea

d.inoculationarea

e.incubationarea

f. observationarea

g.discardarea

a.changingroom area

whereweartheapron,mask,gloves,specs,andsanitizebeforeandafterleavingtheroom.

b.Mediapreparationarea

i. Passbox

ii. Weighbalance
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iii. Media

iv. Oven

v. Glasswaresorapparatus

vi. Refrigerator

vii. pHmeter

c.autoclavearea

mediaandglasswaresaresterilizedorautoclave.

d.Inoculationarea

i. Laminarairflow

ii. Biosafetycabinet

iii. Airhandlingunit

e.Incubationarea

i. BODincubator

ii. Environmentalshaker

iii. Hotairoven

iv. Waterbath

v. Deepfreezestorage

f. Observationarea

i. Microscope

ii. Colonycounter

iii. UVcabinet

g.Discardarea

Whereallmediaarediscardandwashingaredone.

Introduction
foodandwaterisanintegralpartofourdailylives,andwithoutfoodandwaterlifeitselfwould

ceasetoexist.Waterisessentialforallformsoflifeandcertainhumanactivities.Inthecourseof
survival,certainlivingorganismsmaycontaminatewaterrequiredforusebyothers.Foodsthatare
consumeddaily,hasaminimum shelflifeandaremorepronetobecontaminatedby
microorganismsresultinginfoodspoilagewhichultimatelyleadtodiseasesofvariouskind.All
foodshouldbesafeandfreefrom contaminationandspoilageatallpointsinitsjourneyfrom its
sourceuntilitreachestheconsumers.food-borneillnessisarisingcauseofmorbidityinall
countriesandthelistofpotentialfood-bornemicrobialpathogenskeepsincreasing.InIndiaan
estimated4,00,000childrenbelowfiveyearsagedieeachyearduetodiarrhea.
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Objectives
WhycontrolwaterQuality?

Healthandsurvivalofmanandotherorganismsdependsonthepurityofthewatertheyuse.
Differentmeasuresareusedtoaccessandcontrolwaterqualitywithvaryingdegreesofrelevance
andacceptability.
WhatisMicrobiologicalqualityoffood?

Bacterialcountinpreparedfoodandwaterisakeyfactorinassessingthequalityandsafetyof
food.Referstothelevelsofoccurrenceofmicroorganismsinthefinalproduct.Indicatesthe
amountofmicrobialcontaminantsithas,ahighlevelofcontaminationindicateslowqualityoffood
anditshandlingmorelikely
totransmitdiseases.Ifthemicrobiologicaltestingresultiswithintherequiredlimits,thenthewater
/foodissaidtobemicrobiologicalqualityforhumanconsumption(APHAetal.2012).Italso
revealsthelevelofhygieneadoptedbyfoodhandlersinthecourseofpreparationofsuchfoods.

Materialsandmethods
1.Wateranalysis(drinkingwater,dialysisfluidorwater,borewellwater)

 IndicatorOrganisms

 TotalColiforms:

 Gram -ve,rodshaped,includebacteriathatarefoundinthesoil,inwaterthathasbeeninfluencedby
surfacewater,andinhumanoranimalwaste.Notnecessarilyfecalbacteria.

 Fecalstreptococci:
 Gram +ve,aerobiccocciusuallyinshortchains.Theyarethegroupofthetotalcoliformsthatare

consideredtobepresentspecificallyinthegutandfecesofwarm-bloodedanimals.

 Escherichiacoli(E.coli):

 Isthemajorspeciesinthefecalcoliform group.E.coliisgenerallynotfoundgrowingandreproducingin
theenvironment.

1.Microbiologicaltest
I. DetectionofE.coliandcoliformsbacteriabymembranefilterationmethod(EMBandVRBL)

andFecalstreptococciinwastewater(SBA)(IS5404:1984andIS5887:1999)

1.Foodanalysis

Whymicrobiologicalanalysisoffoods?
Oneofthemostimportantreasonsforanalyzingfoodsfrom boththeconsumersandthemanufacturers
standpointistoensurethattheyaresafe.Afoodmaybeconsideredtobeunsafebecauseitcontains
harmfulmicroorganisms(e.g.,Listeria,Salmonella).Foodscontaminatedwithpathogenicmicroorganisms
donotlookbad,tastebadorsmellbad.Diseasethatresultfrom contaminatedfoodareoftwotypes.
·Foodborneintoxication
·Foodborneinfection

a.Microbiologicaltest
Quantitativeanalysis

i.EnumerationofYeastandMoldcount(TPC-viablecountandCYGA-YeastandMold)(IS5404:1984
andIS540
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Qualitativeanalysis
i.Detectionofsalmonellaspp.
ii.Detectionofshigellaspp.
iii.DetectionofS.aureus
iv.DetectionofListeriamonocytogenes

2.Swabsampling

Material
Pipettes
Tips
Membranefilter
Flask
Burner
Filterassembly
Wireloop
Forcep
Methanol
Slides
Stains

Equipments
Weighbalance
pHmeter
autoclave
laminarairfloworbiosafetycabinet
incubator
microscope
colonycounter
UVcabinet

Mediaandreagents
EMB
VRBL
PCA
CYGA
SBA
OXFORD
XLD
DCA
MACCONKEY
SELENITEFBROTH
BGB
TSI



14

TRYPTONEWATER
BUFFERPEPTONEWATER
UREAAGARBASE
PHOSPHATEBUFFER

Methods
I.DetectionofE.coliandcoliformsbacteriabymembranefiltrationmethod(EMBandVRBL)andFecal

streptococciinwastewater(SBA)(IS5404:1984andIS5887:1999)

Procedure:
a)Filtertheabout100mlwaterthroughmembranefilterchamber(poresize–0.45µ).
b)Placethemembranefilterpaperonappropriatenutrientmedium (EMB&VRBLmediaforwater,SBA

mediaforwastewater).
c) Incubateitfor24to48hrs.
d)Observethecoloniesonplate.
e)E.colishowsgreenmetalliccoloniesonEMBplate,coliformsshowsreddishpurplecolonieson

VRBLmediaandfecalstreptococcishowsdarkredcoloniesonSBAmediashowspositiveresults.

1.Foodanalysis
A.Microbiologicaltest

Quantitativeanalysis
I.EnumerationofYeastandMoldcount(TPC-viablecountandCYGA-YeastandMold)(IS5404:1984and

IS5402:2012)

TotalViableCount
Thismethodisapplicabletotheenumerationofviableaerobicbacteria(psychrophilic,mesophilicand/or
thermophilic
bacteria)infoods.FigureshowsthegrowthofbacteriaonPlateCountAgar.Thesignificanceofthisbacteria,
however,variesmarkedlyaccordingtothetypeoffoodproductandtheprocessingithasreceived.
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Procedure
Mix10gsampleinto90mlautoclaveddistilledwaterandmixwell.

Prepare10foldserialdilutionof10̄1,10-2,10-3,10-4.
Inoculate0.1mlofeachdilutionintoPCAandspreadoverit.
Incubateat30°Cfor24to72hour.
Coloniesareproducedshowingpositiveresults.

YeastandMoldCount
ThismethodisapplicabletotheenumerationofviableyeastsandmoldsinfoodsandfoodIngredients,It
mayalsobeusedtoconfirm theviabilityofapparentyeastandmoldmaterialScrapedfrom foodplant
equipmentandthemanufacturingenvironment.Bothyeastsandmoldscausevariousdegreesof
deteriorationanddecompositionoffoods.Molds,suchasAspergillus,Rhizopus,andPenicillium,are
responsibleforthespoilageofcuredmeats.Somemolds,intherightconditions,producemycotoxins.
Aspergillusflavus(A.flavus)moldsofimportancepotentialfoodbornepathogens.Theyareinvolvedin
differentformsofdiseases,includingallergiestofungalantigens,productionoftoxins,ordirectinvasionof
hosts.

Procedure

Take10mlorgsampleandinoculateinto90mlautoclaveddistilledwater.
Take1mlfrom itandaddinto9mldistilledwaterandmakeserialdilutions10-1,10-2,10-3,10-4.
Take0.1mlfrom eachandspreadontoCYGA.
Incubatetheplatesfor24,48and72hrs.at25°Ctemperature.
ObservethecoloniesonCYGAplatesandcountthecolonies.

Qualitativeanalysis
I.Detectionofsalmonellaspp.

Salmonellaspp.

Salmonellaisarod-shaped,generallymotile,non-sporeforming,Gram-negativebacterium.Salmonellaare
consideredamongthemostimportantentericfoodbornepathogenswhosepresenceinthefoodconstitutes
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aseverehealthhazard.potentiallypresentinmostrawmeats.Infoodprocessing,Salmonellainfectionisof
concerninrawpoultryswine,andreadytoeatproducts.Salmonellaareheatandacid-sensitive.Salmonella
notonlysurvivesdrying,butalsobecomesmoreheat-resistantwithdryingandismoreofanissueinnon-
fermenteddriedmeats,suchasjerky,andwholemeatcuts.Salmonellaremainsviableforalongtimein
frozenfoods.Manyoutbreaksofhumanillnesshavebeenassociatedwiththeconsumptionofrawor
inadequatelyheattreatedmilkortheirdairyproducts.

WhocangetSalmonella?
YoucangetSalmonellafrom eatingavarietyoffoods.Salmonellacanbefoundinavarietyoffoods
includingchicken,vegetables,eggs,fruits,sprouts,beef,pork–andevenprocessedfoods,suchasfrozen
potpiesandstuffedchickenentrees.Contaminatedfoodsusuallylookandsmellnormal,whichiswhyitis
importanttodetectthisorganism from food.Salmonellosisisatypeoffoodpoisoningcausedbythe
Salmonellaentericabacterium.

Procedure
Take25gormlsampleandmixin225mlbufferpeptonewater.
Incubateitat37°Cfor16to20hour.
Ifgrowthobservedthantransfer1mlcultureinto100mlRVmedium.
Incubateitat37°Cfor16to20hour.
NextdaystreakonXLDandBSAincubateat37°Cfor24hours.
Pinkcolonies(lactosenonfermenting)withblackcentered(H2Sproduction)coloniesonXLDandBlack
coloniesonBSAmediashowingpositiveresults.

Biochemicaltest
MakeslantofTSI,ureaandbrothofL-lysine,VPandindole.
Inoculatethecoloniesintoitandchecktheresultafter16to20hour.
TSIlactose,sucrose,indole,ureaandVPareshowingthenegativeresultandTSIglucose(acid+gas),H2S
productionandL-lysineshowingpositiveresult.

II.Detectionofshigelladysenteriae.

Shigelladysenteriae.
allmembersofShigellaareaerobicandfacultativeanaerobes.GrowreadilyinculturemediaatpH6.4to7.8
at10°C-40°C,withoptimum of37°C.After24hoursincubation,Shigellacoloniesreachesadiameterof
about2mm.Thecoloniesarecircular,convex,colorless,butmoderatelytranslucentwithsmoothsurface,
andentireedges.

Procedure
Inoculatethe25gsamplein225mltetrathionatebrothandincubateat37°Cfor24hour.
NextdayloopfullculturespreadorstreakonDCAplatesandincubateat37°Cfor24hour.
Opaque,evenmarginscoloniesfoundonDCA,thantransferintoMacConkeyagarandincubateat37°Cfor
24hour.
NextdayobservethecoloniesandtransferonN-Agarmediaandincubatefor24hour.
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Biochemicaltests
MakeslantofTSI,ureaandNagar(forcatalase)andbrothofIndole.
Inoculatethecoloniesandchecktheresultafteraday.
TSIH2Sproduction,urea,TSIlactoseareshowingnegativeandcatalaseaswellasindoleshowingpositive
results.

III.DetectionofS.aureus

Staphylococcusaureus
StaphylococcusaureusisaGram-positivebacterium.Itisanon-motile,non-sporeformingfacultative
anaerobethatcangrowwithorwithoutoxygen.staphylococcalfoodpoisoningiscausedbythe
consumptionofaheat-stableenterotoxinproducedasabyproductduringthegrowthofcertainstrainsofS.
aureus.Itbecomesaproblem whencompetitivemicrobesareremovedbycookingorinhibitedbyhigh-salt
levels.associatedwithmucousmembranes(noseandthroat)andiscommonlyfoundontheskinandhairof
healthyhumansandanimals.MID-Greaterthan100,000cellspergram (lessthan1.0microgram of
enterotoxinA).Itshouldnotbedetectedin25gm ofanytypesoffood.Ifdetected,consideredaspotentially
hazardousandmayresultinfoodborneillnessifconsumed.

Procedure
Take10gsampleand90ml0.1%peptoneandmixproperly.
Than10mlofaliquotwastransferintocookedsaltmedium andstreakonBPAmedia.
Incubatebothmedium at37°Cfor24to30hour.
From thesaltmedium makesubculturesonBPAandincubateforadayat37°C.
ObservegreyishblackcoloniesonBPAmedia.

IV.DetectionofListeriamonocytogenes

Listeriamonocytogenes
rod-shaped,non-spore-forming,Gram-positivebacterium.Listeriosisoccursamongtheelderly,pregnant

women(outcome-spontaneousabortion,prematuredelivery).Itismotileandcangrowincool(temperature
rangeof0-45°C).diabetics,peopleonkidneydialysis,andtheimmunocompromised(bonemarrow
transplantpatients,cancerpatients,etc.canalsosufferfrom listeriosis.largeproportionofuncookedmeat,
milk,egg,seafood'sandfish,aswellasleafyvegetablescontainListeriamonocytogenes(Ray,2004).
Sourceready-to-eat(RTE)hotdogs,delimeats,pateandmeatspreads,fermentedrawmeatsausages,and
rawpoultryandmeat.

procedure
25gsampleaddedin225mlhalfFraserbrothandmixeditwell.
Incubatedat30°Cfor24hour.
StreakedonOxfordandPALCAM agarandincubatedat30°Cfor48hour.
1.1mlincubatedHFBwastransferredinto10mlsecondaryFraserbroth.Andincubatedat37°Cfor48hour.
StreakedonOxfordagar.
ObservedgreenishsheenwithblackholeandsunkencentercoloniesonOxfordagar.
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3.Swabsampling

Procedure
Takeswabsamplingtubefilledwith1mlpeptonewaterinit.
Make10cm x10cm squareonthesurfacefrom whichwehavetocollect.
Spreadswabverticallyandhorizontally.
Puttheswabinpeptonewatercontainingtubeandperform TPCmethod.

RESULT
Analysisofwateranditsinterpretation

No. Typeofwater Test Interpretation

1 Drinkingwater E.coliandColiforms Present/absent

2 Borewellwater E.coliandColiforms Present/absent

3 Wastewater Fecalstreptococci Present/absent

4 Dialysisfluid TPC/CYGA(asperFSSAIrange) …….CFU/….ml

5 Tapwater Salmonellaspp. Present/absent

Shigelladysenteria Present/absent

S.aureus Present/absent

Listeriamonocytogens Present/absent
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Analysisoffoodanditsinterpretation

No. Typeoffood Test Interpretation

1 Anyfood TPC/CYGA(asperFSSAIrange) …….CFU/……..gm

Salmonellaspp. Present/absent

Shigelladysenteria Present/absent

S.aureus Present/absent

Listeriamonocytogenes Present/absent

Membranefiltrationmethod(E.coli,coliform,Fecalstreptococci)

E.colionEMB ColiformsonVRBL

. FecalstreptococcionSBA
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Enumerationofyeastandmoldcount(TPC&CYGA)

DetectionofSalmonellaspp. Biochemicaltestofsalmonellaspp.

No. Biochemicaltest Reaction

1 TSIglucose(acidformation) +

2 TSIglucose(gasformation) +

3 TSIH2Sproduction +

4 TSIlactose -

5 TSIsucrose -

6 Llysinedecarboxylase +

7 Indole -

8 Voges-Proskauer -
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DetectionofShigelladysenteria . BiochemicaltestofShigelladysenteria

DetectionofS.aureus DetectionofListeriamonocytogens

Conclusion
Foodandwatertestingismostimportantthingbecauseithavesomeharmfuladditives,lowshelflife,some
harmfulpathogensororganismsarethere.Bydoingthisvarioustestingwecandetecttheorganismswhich
areharmfultohumanconsumption.Varioustypesofsamplesoffoodandwaterareanalyzedanddetectthe
organism ifpresent.Microbiologicaltestingismuchimportantforsomeindustries,pharmaceuticals,etc.By
doingthisinternshipIlearnedvarioustechniquesofmicrobiology.

No. Biochemicaltest Reaction

1 Catalase +

2 TSIforH2S -

3 Urea -

4 L-lysinedecarboxylase -



22

Reference
1.AmericanPublicHealthAssociation.1984.Compendium ofMethodsforthe
MicrobiologicalExaminationofFoods,2nded.APHA,Washington,DC.
2.IndianStandard(IS):1622.1981
3.IndianStandard(IS):5401.(Part1).2002
4.IndianStandard(IS):5887(Part1):1976
5.IndianStandard(IS):5887(Part2):1976
6.IndianStandard(IS):5887.(Part3):1999
7.IndianStandard(IS):5887(Part4):1999
8.IndianStandard(IS):14988(Part1):2001
9.IS5404:1984andIS5887:1999
10.IS5404:1984andIS5402:2012

ANNEXURE1

MacConkeyAgar(MA)

Ingredients Gms/Litre

Proteosepeptone(meatand

casein

3gm

Lactosemonohydrate 10gm

Bilesalts 1.5gm

Sodium chloride 5gm

Neutralred 0.03gm

CrystalViolet 0.001gm

Agar 13.5gm

DistilledWater Addtomake1Liter

FinalpH(at25°C) 7.3±0.2

Xyloselysinedeoxycholateagar(XLDA)
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Ingredient Gms/Litre

Lactose 7.5gm

Sucrose 7.5gm

Sodium thiosulphate 6.8gm

L-lysine 5.0gm

Sodium chloride 5.0gm

Xylose 3.75gm

Yeastextract 3.0gm

Sodium Deoxycholate 2.5gm

Ferricammonium citrate 0.8gm

Phenolred 0.08gm

Agar 15.0gm

FinalpH(at25°C) 7.4±0.2

RapportVassiliadissalmonellaenrichmentbroth(RVSEB)

ingredient Gms/litre

Soyapeptone 4.500

Sodium chloride 8.000

Dipotassium hydrogen 0.400
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phosphate

Potassium dihydrogen

phosphate

0.600

Magnesium

chloride,hexahydrate

29.000

Malachitegreen 0.036

pHaftersterilization(at

25°C)

5.2±0.2


