
Nam:JibrilHalima

Matricno:18/MHS06/033

Department:MedicalLaboratoryscience

Course:MCB202

1.BiochemicalReactionsofBacteria

Thereareseveralbiochemicalreactionsofbacteriaandtheyinclude;

CarbohydrateFermentationtest

Indoleproductiontest

MethylRedtest

Voges-Proskauertest.

Citrateutilizationtest

NitrateReductiontest

UreaseTest.

Oxidasetest

Catalasetest

Starchhydrolysis.

A.CarbohydrateFermentationtest

Sugarsbaremetabolizedthroughdifferentmetabolicpathwaysdependingonthetypesof

microbialspeciesandaerobicoranaerobicenvironment.Iffermentingbacteriaaregrownina

liquidculturemedium containingthecarbohydrate,theymayproduceorganicacidsasby

productsofthefermentation.Theseacidsarereleasedintothemedium andsolowerpHofthe

medium.

B.IndoleProductionTest.

Theaim ofthisreactionistodeterminetheabilityofmicrobestodegradetheaminoacid

tryptophantoproduceindole.Tryptophanisbrokendownbyanenzymetryptophanaseto

produceindole,pyruvicacidandAmmonia.

C.MethylRedTest.

ThepurposeofthistestistodifferentiatebetweenE.coliandE.aerogenandtodeterminethe

abilityofmicrobestooxidizeglucosewithproductionandstabilizationofhighcontentofacid



endproduct.

D.Voges-ProskauerTest.

Thistestdeterminesthecapabilityofsonorganismstoproducenon-acidicorneutralend

productssuchasacetoin,from theorganicacidthatresultsfrom glucosemetabolism.Thistest

identifiesbacteriathatfermentglucoseandproducing2,3-butanediolaccumulationinthe

medium.

E.CitrateUtilizationTest.

Thistestisbasedontheabilityofmicrobestofermentcitrateassolecarbonsource.Presence

ofcitratepermeasefacilitatestransportofcitrateintothebacterium.Whenbacteriaoxidize

citrate,theyremoveitfrom themedium andliberatecarbondioxide.Carbondioxidecombines

withsodium(suppliedbysodium citrate)andwatertoform sodium carbonate-analkaline

product.

F.NitrateReductionTest.

Certainorganismslikechemolithoautotrophicbacteriaandmanychemoorganoheterotrophs

canusenitrateasaterminalelectronacceptorduringanaerobicrespiration.Inthisprocess,

nitrateisreducedtonitritebynitratereductase,itisthenfurtherreducedtoammonium ion.

G.UreaseTest.

Thistestisusedtodeterminetheabilityofmicrobestodegradeureabyureastoyieldammonia.

Thepresenceofgreaseisdetected,whentheorganismsaregrowninureabroth.Itismainly

usedforidentificationorProteussppfrom othergenusoflactosenonfermentingenteric

organisms.

H.OxidaseTest.

Oxidaseenzymeplaysakeyroleinelectrontransportchainduringaerobicrespiration.Aerobic

aswellassomefacultativeanaerobesandmicroaerophilicbacteriashowoxidaseactivity.

I.Catalasetest.

Certainorganismsproducehydrogenperoxideduringaerobicrespirationandsometimes

vextremelytoxicsuperoxideradicals.Abacterium mustbeabletoprotectitselfagainstsuch

oxygenbyproductsoritwillbekilled.Obligateaerobesandfacultativeanaerobesusually

containtheenzymessuperoxidedismutase,whichcatalyzesthedestructionofsuperoxide.

Catalaseproductionandactivitycanbedetectedbyaddingthesubstratehydrogenperoxideto

anappropriatelyincubatedtrypticsoyagarslantculture.Ifcatalseisproducedbythebacteria

theywillliberatefreeoxygengasonreaction.

J.StarchHydrolysis.

Manybacteriaproduceenzymescalledhydolases.Hydrolasescatalyzethesplittingoforganic



moleculesintosmallermoleculesinthepresenceofwater.Thestarchmoleculeconsistsof

twoconstituents.

Amylose-anunbranchedglucosepolymer

Amylopectin-alargebranchedpolymer.

Theyarebothrapidlyhydrolyzedbycertainbacteria.

2.Identification/StainingTechniquesofFungi.

Directmicroscopicexaminationwithoutstainlackssensitivityespeciallywhenhyphaeare

sparseinthespecimen.AvarietyofdifferentialstainarecommonlyusedlikeGram,Giemsa,

Wrightstain,toludineblueOandWeigert'sironhematoxylintostainfungi.Thesensitivityof

microscopicexaminationisimprovedwhenfungusenhancingstainslikeMayer'smucicarmine,

periodicacidSchiff,Gomori'smethenaminesilver,acridineorangefluorescent,calcoflourwhite,

thiosemicarbazide,FontanaMassonFluorescentandGridley'sstainsareused.

Themethodofpreparationofsmearforstainingisasfollows.

A.Takeacleangreasefreeglassslide.

B.PlacealargedropofSalinesolution.

C.Transferasmallquantityoftheculturewithalooporthetipofascalpelintothesalinedrop.

D.Makeasmearoverthesurfaceoftheslide.

E.Fixbyheat,ifnecessary.

WrightStaining.

Itisanalcoholicsolutionofmethyleneblue,azureA,thioninandeosinY.Methylgroupare

activatedandreactwithchargedcomponentsofthecelltoproducecoloration.

Steps

1.Coverthesmearwithfreshlyfilteredweightstainandleavefor1-3minute.

2.Withoutremovingthestain,pouronbuffersolution(pH6.4)

3.Gentlymixbufferandstain;uponpropermixing,metallicgreensheenrisestothesurfaceof

thefluid.

4.Leavefor3minuteorlonger

5.Washtheslidegentlywithflowingtapwaterandwipebottom oftheslidewithacleanfilter

paper.

6.Air-drytheslideandobserveunderthemicroscope.



7.Intracellularyeastcellsaretypicallystainedblueandspecieofpneumocystisstainpurple.

GiemsaStaining.

Steps

1.Floodthesmearwithmethylalcoholandleavefor3-5minuteforfixation.

2.AddpreparedGiemsastainandleavefor45minute

3.Washslidethoroughlywithrunningtapwater

4.Blotdrywithabsorbentpaper.

5.Lookfointracellularbuddingyeast;fungistainwithpurplish-blue.
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