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Fermentedfoodswereverylikelyamongthefirstfoodsconsumedbyhuman
beings.Thiswasnotbecauseearlyhumanshadactuallyplannedonorhadintendedto
makeaparticularfermentedfood,butratherbecausefermentationwassimplythe
inevitableoutcomethatresultedwhenrawfoodmaterialswereleftinanotherwise
unpreservedstate.Itisremarkablethatthemeansforproducingsomanyfermented
foodsevolvedindependentlyoneverycontinentandonanentirelyempiricalbasis.

Milkfermentationsmustundoubtedlybeamongtheoldestofallfermented
foods.Giventheearlyrecognitionoftheimportanceofmilkinhumannutritionandits
widespreadconsumptionaroundtheworld,itisnotsurprisingthatcultureddairy
productshaveevolvedoneverycontinent.YogurtisalsomentionedinHindusacred
textsandmythology.Andalthoughthemanufacturingprocedures,thesourcesofmilk,
andthenamesoftheseproductsmayvaryconsiderably,theysharemanycommon
characteristics.Thus,dahi(India),laban(Egypt,Lebanon),andjugart(Turkey)areall
yogurt-likeproductswhosemanufactureinvolvessimilarmilkhandlingproceduresand
dependsonthesamethermophilicculturebacteria.Otherproducts,inparticular,kefir
andkoumiss,evolvedfrom Asia,andaremadeusingvariouslactose-fermentingyeasts
inadditiontolacticacidbacteria.(RobertW.Hutkins,Firstedition,2006.)

WHAT ISFERMENTATION?

FERMENTATION isdefinedasanyofagroupofchemicalreactionsthatsplitcomplex
organiccompoundsintorelativelysimplesubstances.inbeerthemostcommonform of
fermentationistheanaerobic(oxygen-free)conversionofsugartocarbondioxideand
ethylealcoholbyyeast.statedmoresimply,yeastcellsconsumeandmetabolizesugars
inthewort.Thescienceoffermentationisknownaszymology.

Thefirststep,glycolysis,iscommontoallfermentationpathways:

C6H12O6+2NAD++2ADP+2Pi→2CH3COCO2
−+2NADH+2ATP+2H2O+

2H+

TYPESOFFERMENTATION:

 Batchtypesfermentation,

 Fedbatchfermentation,



 Continuousfermentation,

 solidstatefermentation

BATCHFERMENTATION:Itisadiscontinuousprocessandthefermentorhastobe

cleanedaftereachprocessandafreshbatchstarted.

Advantages:Usedwhereendproductrequiredinmorequantitiesatagivenperiodof
time.Usefulwheretheshelflifeoftheendproductisshort.Usefulspecificallyforthe
productproducedonlyatthestationaryphase.

FEDBATCH FERMENTATION:Thisfermentationisintermediateofbothbatchand
continuousfermentation.Sterilenutrientsareaddedinincrements.

Disadvantagesofcontinuousfermentation:Disadvantagesofcontinuous
fermentationCompletesterilizationisdifficultMorepronetocontamination.

CONTINUOUSFERMENTATION:Itisacontinuousprocesswherethenutrientis
continuouslyaddedtothefermentedatafixedrate.Theorganismsarecontinuously
maintainedatlogarithmicstage.theproductsarerecoveredcontinuously.The
fomentersinthistypearecalled“flowthrough’’fermentation.

SOLIDSTATEFERMENTATION:Thegrowthofmicroorganismsonmoistsolid
substrateparticlesintheabsenceormereabsenceofvisibleliquidwaterbetweenthe
particles.

AdvantageofSSF:AdvantageofSSFAlowerchanceofcontaminationduetolow
moisturelevelsEaseofproductseparationEnergyefficienceyDevelopmentoffully
differentiatedstructures.

Disadvantage:DisadvantageHeterogeneousnatureofthemedia,duetopoormixing
characteristics.Athighagitationspeeds,mycelialcellsmaybedamage.Rotary-trayor
rotating-drum fermentersareoftenused.[b]



Differentkindofresearchhasbeencarriedoutallovertheworldregardingtheroleof
microorganism infermenteddairyfoodsandtheirnutritionalvalueandhealthaspects
inourhumanbody.

Theobjectivesofmyprojectare-

ToMakeaclearideaaboutfermentationprocess.

Toknowabouttheprocessofmakingfermenteddairyfoods.

Tofindouttheroleofdifferentbeneficialmicroorganismsinfermentedmilk

products.

Tofindoutthehealthbenefitsofdifferentfermentedmilkproducts.

.



Oneofthemajorchallengesfordairysectoristodevelopdairyfoodsthatpromote
healthandwell-being.Todaytheperceptiontowardsfoodhaschangedandnowfoodis
perceivednotonlyasourceofnutritionbutalsoastherapeuticagent.Studiesinthe
clinicalnutritionandpathologyhavesuccessfullyestablishedinterrelationshipbetween
foodintakes,gutmicrobialecologyandhumanhealth.Humanintestinaltractishome
totrillionsofbacteriacomprisinghundredsofbeneficialspecies.Thefriendly
organismsarecalledprobiotics,whichmeans"forlife".Probioticsare"livemicrobial
foodsupplementsthathavebeneficialeffectonthehostbyimprovingitsintestinal
microbialbalance"(Fuller,1989;1997).ThemicrobialecologyintheGITinfluences
manyfunctionsinourbodysuchasdigestion,absorptionofnutrients,detoxification
andultimatelythefunctioningofourimmunesystem.Alltheseaspectsmaketheguta
targetorganforthedevelopmentoffunctionalfoodsthatcanhelpinmaintainingthe
relativebalanceofmicroorganismsintheGIT.Establishmentofthemicrobialbalance
byshiftingittowardsabeneficialonewiththehelpofspecificdietarycomponentslike
probiotics,prebioticsandsynbioticshaveopenedthegatewayforthedevelopmentof
functionalfoods.Thepresentreviewisfocusedmainlyonthehistory,healthbenefits
associatedwithplainandprobioticyoghurt,furtherincreasingthehealthpromoting
effectsofyoghurtwithprobioticandwheyproteinconcentrates(WPC).

FermentedFoodsandHumanHistory

Acidificationofmilkbyfermentationisoneoftheoldestmethodofpreserving
milk,forimpartingspecialfavourableorganolepticqualities.Therearedifferent
methodsofcarryingoutthisfermentationinvariouspartsoftheworldwhichhasgiven
risetoarangeoffermentedmilkproductsincludingKumiss,Kefir,Acidophilusmilkand
Yoghurt.Theseproductsvaryconsiderablyincomposition,flavourandtexture
accordingtothenatureoffermentingorganisms,thetypeofmilkusedandthe
manufacturingprocess(Kosikowski,1977).TheorigincouldbetracedtotheMiddle
Eastandtheterm Yoghurtisderivedfrom theTurkishwordcalled"Jugurt".Itiscalled
byvariousnamesindifferentpartsoftheworldviz.,Labneh(Middleeast),Zabady
(Egypt),Matzooa(USA)andDahiinIndia(TamimeandRobinson,1985).Theprocess
ofyoghurtmakingisanancientcraftwhichdatesbacktothousandsofyears,butitis
assumedthatpriortonineteenthcenturythevariousstagesinvolvedintheproduction
ofyoghurtwerelittleunderstood.Theuniquenessofyoghurtisattributedtothe
symbioticfermentation(Vedamuthu1991).
.



TheModernFermentedFoodsIndustry
Thefermentedfoodsindustry,likeallothersegmentsofthefoodprocessingindustry,
haschangeddramaticallyinthepastfiftyyears.Certainly,theaveragesizeofatypical
productionfacilityhasincreasedseveral-fold,ashastherateatwhichrawmaterialsare
convertedtofinishedproduct(i.e.,throughput).Althoughsmall,traditional-style
facilitiesstillexist,asisevidentbythemanymicrobreweries,smallwineries,and
artisanal-stylebakeryandcheesemanufacturingoperations,thefermentedfoods
industryisdominatedbyproducerswithlargeproductioncapacity.

FermentedFoodsintheTwenty-firstCentury
For10,000years,humanshaveconsumedfermentedfoods.Asnotedabove,originally
andthroughouthumanhistory,fermentationprovidedameansforproducingsafeand
wellpreservedfoods.Eventoday,fermentedfoodsarestillamongthemostpopulartype
offoodconsumed.Althoughfermentedfoodshavebeenpartofthehumandietfor
thousandsofyears,astheworldbecomesmoremulticulturalandcuisinesandcultures
continuetomix,itislikelythatfermentedfoodswillassumeanevenmoreimportant
dietaryandnutritionalrole.Foodssuchaskimchi(from Korea),miso(from Japan),and
kefir(from EasternEurope)arefastbecomingpartoftheWesterncuisine.

Varietiesandclassifications
Variabilitybetweentypesofyoghurtstemsfrom theingredients,howtheywere
made,andwhathasbeenadded(TamimeandRobinson1999).Variousprocessing
stepscanaffectflavourandtexture.Yoghurtcanbemadefrom non-fat,low-fat,andfull
fatmilk,oradditionalcream canbeaddedtoyieldevenhighermilkfatcontents.Protein
andcarbohydratestabilizerscanaffectbothflavourandtexture(Chandan,2006).
Vitaminsandmineralscanbeaddedtofortifyyoghurts,andpreservativesmaybe
addedtofurtherlengthentheirshelf-lives.

Definition
AccordingtoIS:7035(1973)yoghurtisaculturedproductobtainedbyusing
S.salivariussubsp.thermophilusandorL.delbrueckiisubsp.bulgaricus.Theproduct
shouldnotexceed0.8percentlacticacidwhileyeastandmouldcountsnotexceeding
100/g,andcoliform countofnotmorethan10/g.Theproductshouldbenegativefor
phosphatasetest.AccordingtoFAO/WHO(1976)"Yoghurtisacoagulatedmilkproduct
obtainedbylacticacidfermentationofmilkthroughtheactionofS.salivariussubsp.
thermophilusandL.delbrueckiisubsp.Bulgarciuswithorwithoutadditionofwholemilk
powderorskim milkpowderorwheypowder.Thedesirablemicroorganismsinthefinal
productmustbeviableandabundant”.IntheUnitedStates,thedefinitionandregulation
governingyoghurtaresetbytheFoodandDrugAdministration(FDA,1991).According
tothat"Yoghurtisproducedbyculturingcream,milk,partiallyskimmedmilkormilk
eitheraloneorincombinationwithlacticacidproducingbacteriaviz.,L.bulgaricusand
S.thermophilus".Theregulationsspecifythatyoghurtbeforeadditionofbulkyflavours
containsnotlessthan3.25percentmilkfat,8.25percentmilksolids-not-fatanda
titrableacidityof0.9percentexpressedaslacticacid.TheCodexAlimentarius
CommissionoftheFoodandAgricultureOrganization(FAO)andWorldHealth
Organization(WHO)setbroaderinternationalstandardsforyoghurtintheCodex



StandardforFermentedMilks(2003).Thisdocumentsimplyrequiresthatyoghurtbe
theresultofafermentationbyStreptococcusthermophilusandLactobacillus
delbruekiissp.bulgaricuscultures,andcontainaminimum of2.7%milkprotein,less
than15%milkfat,andatleast0.6%titratableacidity.Ifaclaim regardinglive
microorganismsismadeonthepackage,theCodexspecifiesthatatleast106colony
formingunits(CFU)pergram mustbepresent.

Listofsomefermentedfoodproducts

PropertiesofFermentedFoods
Asnotedinthepreviousdiscussion,fermentedfoodswereamongthefirst“processed”
foodsproducedandconsumedbyhumans.Theirpopularitymorethan5,000yearsago
wasduetomanyofthesamereasonswhytheycontinuetobepopulartoday.(Baens-
Arcega,L.,A.G.,Ardisher,C.G.Bellows,and31otherauthors.1996.)

Preservation
Thepreservationaspectoffermentedfoodswasobviouslyimportantthousandsof
yearsago,whenfewotherpreservationtechniquesexisted.Arawfoodmaterialsuchas
milkormeathadtobeeatenimmediatelyoritwouldsoonspoil.Althoughsaltingor
smokingcouldbeusedforsomeproducts,fermentationmusthavebeenanattractive
alternative,duetootherdesirablefeatures.Preservationwasundoubtedlyoneofthe
mainreasonswhyfermentedfoodsbecamesuchanintegralpartofhumandiet.

Nutrition
Thenutritionalvalueoffermentedfoodshaslongbeenrecognized,eventhoughthe
scientificbasesformanyofthenutritionalclaimshaveonlyrecentlybeenstudied.
Strongevidencethatfermentationenhancesnutritionalvaluenowexistsforseveral
fermentedproducts,especiallyyogurtandwine.Fluidmilkisnotregularlyconsumedin
mostoftheworldbecausemostpeopleareunabletoproducetheenzyme



αgalactosidase,whichisnecessaryfordigestionoflactose,thesugarfoundnaturallyin
milk.Individualsdeficientinαgalactosidaseproductionaresaidtobelactoseintolerant,
andwhentheyconsumemilk,mildto-severeintestinaldistressmayoccur.Many
studieshaverevealed,however,thatlactose-intolerantsubjectscanconsumeyogurt
withoutanyuntowardsymptomsandcanthereforeobtainthenutritionalbenefits(e.g.,
calcium,highqualityprotein,andBvitamins)containedinmilk.Inaddition,ithasbeen
suggestedthattheremaybehealthbenefitsofyogurtconsumptionthatextendbeyond
thesemacronutrients.Specifically,themicroorganismsthatperform theactualyogurt
fermentation,orthatareaddedasdietaryadjuncts,arenowthoughttocontributeto
gastrointestinalhealth.

Functionality
Mostfermentedfoodsarequitedifferent,intermsoftheirfunctionality,from theraw,
startingmaterials.Cheese,forexample,isobviouslyfunctionallydifferentfrom
milk.However,functionalenhancementisperhapsnowheremoreevidentthaninbread
andbeer.Whenhumansfirstcollectedwheatfloursome10,000years
ago,therewaslittletheycoulddowithit,otherthantomakesimpleflat
breads.However,oncepeoplelearnedhowtoachievealeaveneddoughvia
fermentation,thefunctionalityofwheatflourbecamelimitless.Likewise,barleywas
anothergrainthatwaswidespreadandhaduseinbreadmaking,butwhichalsohad
limitedfunctionalitypriortotheadventoffermentation.

Organoleptic
Simplystated,fermentedfoodstastedramaticallydifferentthanthestartingmaterials.
Butthereislittleargumentthatfermentedfoodshavearoma,flavor,andappearance
attributesthatarequiteunliketherawmaterialsfrom whichtheyweremade.Andfor
thoseindividualswhopartakeofandappreciateLimburgercheese,thesensory
characteristicsbetweenthecheeseandthemilkmakeallthedifferenceintheworld.

Uniqueness
Withfewexceptionsthereisnowaytomakefermentedfoodswithoutfermentation.
Beer,wine,agedcheese,salami,andsauerkrautsimplycannotbeproducedanyother
way.Formanyfermentedproducts,theveryproceduresusedfortheirmanufactureare
uniqueandrequirestrictadherence.

Economicvalue
Fermentedfoodsweretheoriginalmembersofthevalue-addedcategory.Milkismilk,
butaddsomecultureandmanipulatethemixturejustright,ageitforatime,andthe
resultmaybeafinecheesethatfetchesapricewellabovethecombinedcostsofthe
rawmaterials,labor,andotherexpenses..Fermentedfoodsaregenerallymadefrom
inexpensivecommodities(e.g.,wheat,milk,meat,etc.)andmostproductshavevery
modestprofitmargins(someproducts,suchas“current”orunagedcheese,aresoldon
commoditymarkets,withverytightmargins)(RobertW.Hutkins,Firstedition,2006.)



ORGANISM
Whenoneconsidersthewidevarietyoffermentedfoodproductsconsumedaroundthe
world,itisnotsurprisingthattheirmanufacturerequiresadiversearrayof
microorganisms.Althoughlacticacid-producingbacteriaandethanol-producingyeasts
arecertainlythemostfrequentlyusedorganismsinfermentedfoods,therearemany
otherbacteria,yeast,andfungithatcontributeessentialflavor,texture,appearance,and
otherfunctionalpropertiestothefinishedfoods.Inmostcases,morethanone
organism orgroupoforganismsisinvolvedinthefermentation.

YEAST-

Yeastareunicellularfungithatarefoundcommonlyinnaturalenvironments.thereare

about1500speciescurrentlyknowntoscienceanditisestimatedthatlessthan1%of

allspecieshavebeendescribed.Arelativelyuniquetraitofyeatsthatdistinguishesthem

from mostotherlifeformsisthattheyarecapableofbothaerobicanaanaerobic

metabolism.thisquirkturnsouttohaveanimportantimpactonbrewing,asbrewers

needtoleveragebothformsofmetabolism inordertoachieveahigh-qualityfinished

product.

VARIETIESOFYEAST-
Therearetwomainspeciesofspeciesusedthebrewingofbeer.theoldestis

Saccharomycescerevisiae,alsoknownasaleyeast.Aleyeastperformsbestat

temperaturesrangingfrom 60to70degreeF,andmoststrainsfalldormantbelowabut

55degreeF.Aleyeastisalsoknownastopfermentingyeastbecauseittendstodo

mostotitsworkfrom thetopofthefermentingliquid.

BACTERIA-

Despitethediversityofbacteriainvolveddirectlyorindirectlyinthemanufactureof

fermentedfoods,allarecurrentlyclassifiedinoneofthreephyla,theProteobacteria,

Firmicutes,andtheActinobacteria.WithintheFirmicutesarethelacticacidbacteria,a

clusterofGrampositivebacteriathatarethemainorganismsusedinthemanufacture

offermentedfoods.Thisphylum alsoincludesthegeneraBacillusandBrevibacterium

thatcontainspeciesusedinthemanufactureofjustafewselectedfermented

foods.(AroraDR.2007TextbookofMicrobiology2ndEdition)

BacteriaUsedintheManufactureofFermentedFoods
Despitethediversityofbacteriainvolveddirectlyorindirectlyinthemanufactureof
fermentedfoods,allarecurrentlyclassifiedinoneofthreephyla,theProteobacteria,
Firmicutes,andtheActinobacteria.WithintheFirmicutesarethelacticacidbacteria,a



clusterofGrampositivebacteriathatarethemainorganismsusedinthemanufacture
offermentedfoods.Thisphylum alsoincludesthegeneraBacillusandBrevibacterium
thatcontainspeciesusedinthemanufactureofjustafewselectedfermentedfoods.
TheProteobacteriacontainsGram negativebacteriathatareinvolvedinthevinegar
fermentation,aswellasinspoilageofwineandotheralcoholicproducts.The
Actinobacteriacontainsonlyafewgenerarelevanttofermentedfoodsmanufacture,
andonlyinaratherindirectmanner.TheseincludeBifidobacteriim,Kocuria,
Staphylococcus,andMicrococcus.Infact,Bifidobacterium donotactuallyservea
functionalroleinfermentedfoods;rathertheyareaddedfornutritionalpurposes.

TheLacticAcidBacteria

Lacticacidbacteriahavebeenusedtofermentorculturefoodsforatleast4000
years.Theyareusedinparticularinfermentedmilkproductsfrom alloverthe
world,includingyogurt,cheese,butter,buttermilk,kefir,andkoumiss.Lacticacidbacteria
referstoalargegroupofbeneficialbacteriathathavesimilarpropertiesandallproduce
lacticacidasanendproductofthefermentationprocess.Theyarewidespreadinnature
andarealsofoundinourdigestivesystems.Althoughtheyarebestknownfortheirrole
inthepreparationsoffermenteddairyproducts,theyarealsousedforpicklingof
vegetables,baking,winemaking,curingfish,meatsandsausages.(BurnabyBC,1997.)

Lacticacidbacteria(LAB)aredefinedasbacteriawhichproducelacticacid
astheirmajorfermentationproduct.Thesearenonsporingnonmotileorganismsand
obtainenergythroughsugarfermentation.Theseareusuallycategorizedasfacultative
anaerobes.LABarewidelydistributedinintestinaltractsofvariousanimalswherethey
liveasnormalflora.ThesafetyofLacticacidbacteriahavebeenevaluatedbydifferent
researcherstolimitedextentinhumanbeings.Lactobacillemia,antibioticresistance,
andpossibleproductionofbiogenicaminesinfermentedproductscouldgenerate
undesirableadverseeffects.Theseadverseeffectsrarelyoccur.InconclusionLABare
consideredassafe(Bernardeauetal.,2008).

Thegeneraoflacticacidbacteria
Accordingtocurrenttaxonomy,thelacticacidbacteriagroupconsistsoftwelvegenera.
Sevenofthetwelvegeneraoflacticacidbacteria,Lactobacillus,Lactococcus,
Leuconostoc,Oenococcus,Pediococcus,Streptococcus,andTetragenococcus,areused
directlyinfoodfermentations.AlthoughEnterococcussp.Areoftenfoundinfermented
foods(e.g.,cheese,sausage,fermentedvegetables),exceptforafewoccasions,they
arenotaddeddirectly.Infact,theirpresenceisoftenundesirable,inpart,becausethey
aresometimesusedasindicatorsoffecalcontaminationandalsobecausesome
strainsmayharbormobileantibioticresistancegenes.Importantly,somestrainsof
Enterococcusarecapableofcausinginfectionsinhumans.Likewise,Carnobacterium
arealsoundesirable,mainlybecausetheyareconsideredasspoilageorganismsin
fermentedmeatproducts.Finally,speciesofAerococcus,Vagococcus,andWeisellaare
notwidelyfoundinfoods,andtheiroverallsignificanceinfoodisunclear.

Lactococcus



ThegenusLactococcusconsistsoffivephylogenetically-distinctspecies:Lactococcus
lactis,Lactococcusgarviae,Lactococcuspiscium,Lactococcusplantarum,and
Lactococcusraffinolactis.Theyareallnon-motile,obligatelyhomofermentative,
facultativeanaerobes,withanoptimum growthtemperaturenear30°C.Theyhavea
distinctivemicroscopicmorphology,usuallyappearingascocciinpairsorshortchains.
OnespeciesinparticularL.lactis,isamongthemostimportantofalllacticacid
bacteria(andperhapsoneofthemostimportantorganismsinvolvedinfood
fermentations,period).ThisisbecauseL.lactisisthe“workhorse”ofthedairyproducts
industry—itisusedasastartercultureformostofthehardcheesesandmanyofthe
cultureddairyproductsproducedaroundtheworld.

Streptococcus
ThegenusStreptococcuscontainsmanydiversespecieswithawidearrayofhabitats.
Includedinthisgenusarehumanandanimalpathogens,oralcommensals,intestinal
commensals,andone(andonlyone)species,Streptococcusthermophilus,thatisused
inthemanufactureoffermentedfoods.Ingeneral,streptococciarenon-motile,
facultativeanaerobes,withanobligatehomofermentativemetabolism.In1985,two
speciesthathadbeenreferredtoas“lacticstreptococci”(Streptococcuslactisand
Streptococcuscremoris)werealsoassignedtoanewgenus,Lactococcus.

Leuconostoc
TheLeuconostocbelongtotheLeuconostocaceaeFamily,whichalsocontainsthe
closelyrelatedgeneraWeissellaandOenococcus.Leuconostocsaremesophilic,with
optimum growthtemperaturesrangingfrom 18°Cto25°C.Somespeciesarecapableof
growthattemperaturesbelow10°C.Microscopically,theyappearcoccoidoreven
somewhatrod-like,dependingonthecompositionandform ofthegrowthmedium.
somespeciesOFLeukonostocareinvolvedinfoodspoilage(e.g.,Leuconostoc
gasicomitatum),whereasothersareusedinfoodfermentations.Thelatterinclude
Leuconostocmesenteroidessubsp.cremorisandLeuconostoclactis,whichareusedin
dairyfermentations,andLeuconostocmesenteroidessubsp.mesenteroides,
Leuconostockimchii,andLeuconostocfallax,thatareusedinvegetablefermentations.

Oenococcus
Ingeneral,however,moststrainsofO.oeniareslow-growingandfermentalimited
numberofsugars.Asimpliedbytheetymologyofitsname,theuseofO.oeniin
fermentedfoodsisrestrictedtoonlyoneapplication,namelywinemaking(oenosisthe
Greekwordforwine).Despiteitslimiteduse,however,theimportanceofO.oeniduring
thewinefermentationcannotbeoverstated.ThisisbecauseO.oenihastheabilitytode
-acidifywineviathemalolacticfermentation,wherebymalicacidisdecarboxylatedto
lacticacid.Moreover,giventheabilityofO.oenitofermentglucoseandfructose,but
fewothersugars,anditshightolerancetolowpHandhighethanol,wineorjuicewould
appeartobethenaturalhabitatforthisorganism.

Pediococcus
Thepediococciaresimilar,inmanyrespects,toothercoccoid-shaped,obligate
homofermentativelacticacidbacteria,withonemainexception.Therearesix
recognizedspeciesofPediococcus;severalareimportantinfoodfermentations.Two



species,PediococcusacidilacticiandPediococcuspentosaceus,arenaturallypresentin
rawvegetables,where,undersuitableconditions,theyplayakeyroleinthemanufacture
ofsauerkrautandotherfermentedvegetables.Thesesamespeciesmayalsobeadded
tomeattoproducefermentedsausages.Despitetheirinabilitytofermentlactose,P.
acidilacticiandP.pentosaceusarefrequentlyfoundincheese,wheretheymay
participateintheripeningprocess.Pediococciarealsoimportantasspoilage
organismsinfermentedfoods,inparticular,beer,wine,andcider.Onespecies,
Pediococcusdamnosus,isespeciallyaproblem inbeer,whereitproduces
diacetyl,whichinbeerisaseriousdefect.

Lactobacillus
ThegenusLactobacillusconsistsofmorethaneightyspecies.Somespeciesare
normalinhabitantsofplantandvegetablematerial,andtheyarefrequentlyfoundin
dairyandmeatenvironments,injuiceandfermentedbeverages,andingrainsand
cerealproducts.Theirpresenceintheanimalandhumangastrointestinaltract(aswell
asinthestomach,mouthandvagina)hasledtothesuggestionthatthesebacteriahave
broad“probioticactivity,”meaningtheypromoteintestinalaswellasextra-intestinal
health.Infoods,theyareinvolvednotonlyinmanyimportantfermentations,butare
alsofrequentlyimplicatedinspoilageoffermentedandnon-fermentedfoods.

Likealllacticacidbacteria,lactobacilliarefermentative,but,again,theyaremore
metabolicallydiversethanotherlactics.Infact,oneofthemajorwaysinwhichthe
genusissubdividedintogroupsisbasedonthepathwaystheyusetoferment
sugars.Asnotedpreviously,lacticacidbacteria,ingeneral,fermentsugarsineither
homofermentativeorheterofermentativefashion..Thesespecies,therefore,arereferred
toasfacultativeheterofermentative.(RobertW.Hutkins,Firstedition,2006.)

METABOLISM

TheessentialfeatureofLABmetabolism isefficientcarbohydratefermentationcoupled

tosubstratelevelphosphorylation.adenosinetriphosphate(ATP)generatedis

subsequentlyusedforbiosynthesis.LABasagroupexhibitanenormouscapacityto

degradedifferentcarbohydratesandrelatedcompounds.Generally,thepredominantend

productislacticacid(>50%ofsugarcarbon).Basedonsugarfermentation

patterns,twobroadmetaboliccategoriesofLABexist;homofermantiveand

heterofermentive.Thefirstcategory,homofermentiveLAB,includessomelactobacilliand

mostspeciesofenterococci,lactococci,pedicocci,streptococci,tetragenococciand

vagococci,thatfermenthexoesbytheEmbden-Meyerhof(EM)pathway.Thesecond

category,heterofermentiveLAB,includesleuconostocs,somelactobacilli,oenococciand

weissellaspecies.Theapparentdifferenceontheenzymelevelbetweenthesetwo

categoriesisthepresenceorabsenceofthekeycleavageenzymesoftheE-M

pathway(fructose1,6-diphosphate)andthePKpathway(phosphoketolase).



Homofermentation

Forhomofermentativelacticacidbacteria,hexosesaremetabolizedviatheenzymesof
theglycolyticEmbden-Meyerhoffpathway.Oneofthekeyenzymesofthispathwayis
aldolase,whichcommitsthesugartothepathwaybysplittingfructose-1,6-diphosphate
intothetwotriosephosphatesthateventuallyserveassubstratesforATP-generating
reactions.

TheEmbden-Meyerhoffpathwayusedbyhomofermentativelacticacidbacteria.Thedashedline

indicatedtheNAD/NADHoxidation-reductionpartofthepathway.



Heterofermentation

Heterofermentativelacticacidbacteriametabolizehexosesviathephosphoketolase
pathway.Inobligateheterofermentativebacteria,aldolaseisabsent,andinsteadthe
enzymephosphoketolaseispresent.Approximatelyequimolaramountsoflactate,
acetate,ethanolandCO2areproduced,alongwithonlyonemoleofATPperhexose.[c]

Thephosphoketolasepathwayusedbyheterofermentativelacticacidbacteria



OTHERBACTERIAIMPORTANTINMILKFERMENTATIONS

Inadditiontothelacticacidbacteria,severalothergeneraareinvolvedinfermented
foods.Inmostcases,thesebacteriaareusedforasingularpurpose,thatis,theyare
involvedinjustoneapplicationandperform onlyonemajorfunction.oneapplication
andperform onlyonemajorfunction.Thesenon-lacticacidbacteriarepresentseveral
differentgeneraandincludebothGram positiveandGram negativebacteria.Thesenon-
lacticbacteriaareasfollows-

 ACETOBACTER

 GLUCONOBACTER

 BREVIBACTERIUM

FERMENTEDDAIRYFOOD
Fermentedmilkproducts,alsoknownascultureddairyfoods,cultureddairyproducts,

orculturedmilkproducts,aredairyfoodsthathavebeenfermentedwithlacticacid

bacteriasuchasLactobacillus,Lactococcus,andLeuconostoc.Thefermentation

processincreasestheshelf-lifeoftheproduct,whileenhancingthetasteandimproving

thedigestibilityofmilk.Thereisevidencethatfermentedmilkproductshavebeen

producedsincearound10,000 BC.ArangeofdifferentLactobacillistrainshasbeen

growninlaboratoriesallowingforawiderangeofculturedmilkproductswithdifferent

tastes.



PRODUCTS

Manydifferenttypesofculturedmilkproductscanbefoundaroundtheworld.

Someimportantfermenteddairyproducts



Nutritionalpropertiesoffermenteddairyfood

Peoplemayconsumedfermentedmilksforseveralthousandyears,andthebeliefthat

theyarebeneficialtohealthisprobablyasold.TheyContainallthenutrientsofmilkon

itsown;however,thecomponentsaremodifiedduringfermentationbylacticacid

bacteria(LAB),mainlyinapositivewayasfarasnutritionisconcerned.

LACTOSE-Lactoseisfermentedtolacticacid;thisreducespH,influencethephysical

propertiesofcaseinandthuspromotesdigestibility,improvestheutilizationofcalcium

andotherminerals,andinhibitsthegrowthofpotentiallyharmfulbacteria.Becauseofits

lowerlactosecontent,fermentedmilkcanbetoleratedbypeoplewithareducedability

todigestlactose.

PROTEINS-TheproteolyticactivityofLABgivesrisetoproteindegradation;theresult

issomefreeaminoacidsandbioactivepeptides.Bioactivepeptidesareafrequent

supplementtofunctionalfoods,andmilkproteinsarecurrentlythemainsourceofa

rangeofbiologicallyactivepeptidessuchasimmunopeptides,

lactoferrin,lactoferricin,andphosphopeptides.Themainbiologicalactivitiesofthese

peptidesareimmunomodulation,anti-microbialactivity,anti-thromboticactivity,blood

pressureregulation,andmineralorvitaminbinding.Fermentedmilkarealsoarich

sourceofwheyproteinssuchasα-lactalbumin,β-lactoglobulin,

lactoferrin,lactoperoxidase,immunoglobulins,andvarietyofgrowthfactors.

FAT-Thedigestibilityoffatisalsoimprovedduringfermentation.Milkfatisknownfor

itshighproportionofsaturatedfattyacids;adviceisfrequentlygiventoavoiditbecause

itcontributestoanatherogenicbloodprofileandincreasedriskofcoronaryheart

disease.however,onelookatthecompositionofmilkfatrevealsthatofthemany

differentsaturatedfattyacidsinmilkomlythree(lauric,mystricandpalmitic)havethe

propertyofraisingbloodcholesterol,andthatatleastone-thirdofthefattyacidsare

unsaturated,withacholesterol-loweringtendency.Furthermore,fermentedmilkscontain

componentswithatleastprotectiveifnothypoholesterolemiceffects;theseinclude

calcium,linoleicacid,conjugatedlinoleicacid(CLA),antioxidants,andlacticacidbacteria

orprobioticbacteria.Milkfatcontainsanumberofcomponents,suchasCLA

,sphingomyelin,butyricacid,etherlipids,carotene,andvitaminsAandD,withanti-

carcinogenicpotential.



PROBIOTICSandPREBIOTICS

Probioticsarelivemicroorganismsthathaveabeneficialeffectonthehostby

improvingitsintestinalmicrobialbalance.Prebioticsarenon-digestiblefoodingredients

thathaveabeneficialeffectonthehostbyselectivelystimulatingthegrowthand/or

activityofoneoralimitednumberofbacteriainthecolon;thiscanimprovehosthealth.

Theword"Probiotic"isderivedfrom theGreek,whichmeans"forlife"andfirstused
byLillyandStillwell(1965)todescribesubstancessecretedbymicroorganism,which
stimulatethegrowthofanother.Parker(1974)definedprobioticasorganism and
substances,whichcontributetointestinalmicroflora.AccordingtoWHO/FAO(2002),
livemicroorganismswhichwhenadministeredinadequateamountsconferahealth
benefitonthehost.Probioticfoodsareproductsthatcontainalivingingredientin
sufficientconcentration,sothataftertheiringestion,theassumedeffectisobtained.
Probioticshavebeenusedtotreatdiarrhea,toothdecay(LactobacillusGG),vaginitis,
yeastinfection,cankersores,Grohn'sdisease(Saccharomycesboulardii),eczema;food
allergies,HIVsupport(Saccharomycesboulardii),immunefunction,infection,acute
pancreatic(Lactobacillusplantarum),ulcerativecolitis,andchroniccandidiasisetc.
(Pedigonetal.,1999).Inameta-analysisofeighteenstudies,workershavereportedthat
probioticscanreducethedurationofacutediarrhea,especiallyofrotavirusinchildren
(Huangetal.,2002).Iftheprobioticsaregiventomotherbeforechildbirthandtochild
afterbirthitreducestheriskofallergicdiseasesinchildrenwithfamilyhistoryofallergy
(Marschanetal.,2008).In-vitrostudyshowedthatprobioticstrainsusedincommercial
productsmightaffecttheoralecologybyspecificallypreventingtheadherenceofother
bacteriaandbymodifyingtheproteincompositionofthesalivarypellicle(Haukiojaetal.,
2008).Ithasbeenreportedthathigh-doseprobioticandprebioticco-therapycanbe
safelyandeffectivelyusedforthetreatmentofactiveCrohn'sdisease(Fujimorie.tal.,
2007).Studieswereconductedwithconventionalandprobioticyoghurtandconcluded
thatbothenhancedthestimulatedproductionofpro-inflammatorycytokines(Meyeret
al.,2007).Prescottetal.,(2008)suggestedthatsupplementationwithprobioticsin
pregnancyhasthepotentialtoinfluencefetalimmuneparametersaswellas
immunomodulatoryfactorsinbreastmilk.Ithasbeenreportedthatamulti-strain
probioticsupplementmaybenefitpatientswithirritablebowelsyndrome(Williamset
al.,2008).Ithasbeenproposedthatprobioticscanbeusedinassociationwithstandard
anti-H.pyloritreatment,astheyareabletoimprovepatientcompliancebyreducing
antibiotic-relatedadverseevents,thusincreasingthenumberofpatientscompletingthe
eradicationtherapy(Franceschietal.,2007).



SOMEFERMENTED

MILKPRODUCTS



KOUMISS

Kumisisadairyproductsimilartokefir,butisproducedfrom aliquidstarterculture,in

contrasttothesolidkefir"grains".Becausemare'smilk

containsmoresugarsthancow'sorgoat'smilk,when

fermented,kumishasahigher,thoughstillmild,alcohol

contentcomparedtokefir.Kumisismadebyfermenting

rawunpasteurizedmare'smilkoverthecourseofhours

ordays,oftenwhilestirringorchurning.(Thephysical

agitationhassimilaritiestomakingbutter).Duringthe

fermentation,lactobacillibacteriaacidifythemilk,and

yeaststurnitintoacarbonatedandmildlyalcoholicdrink.

Traditionally,thisfermentationtookplaceinhorse-hidecontainers.Kumisitselfhasa

verylowlevelofalcohol,comparabletosmallbeer,thecommondrinkofmedieval

Europethatalsoavoidedtheconsumptionof.Itcanalsobedistilledintothespirit

knownasarakaorarkhi.[d]

FILMJOLK

Filmjölkalsoknownasfil,isatraditionalfermentedmilkproductfrom Sweden,anda
commondairyproductwithintheNordiccountries.Itismadebyfermentingcow'smilk
withavarietyofbacteriafrom thespecies
LactococcuslactisandLeuconostoc
mesenteroides.Thebacteriametabolizelactose,the
sugarnaturallyfoundinmilk,intolacticacidwhich
meanspeoplewhoarelactoseintolerantcan
tolerateitbetterthanotherdairyproducts.

Theacidgivesfilmjölkasourtasteand
causesproteinsinthemilk,mainlycasein,to
coagulate,thusthickeningthefinalproduct.Thebacteriaalsoproducealimitedamount
ofdiacetyl,acompoundwithabutteryflavor,whichgivesfilmjölkitscharacteristic
taste.Filmjölkissimilartoculturedbuttermilkorkefirinconsistencyandhasamildand
slightlyacidictaste.Ithasashelf-lifeofaround10–14daysatrefrigerationtemperature.
Manufacturedfilmjölkismadefrom pasteurised,homogenised,andstandardisedcow's
milk.[e]



VIILI

Viili(filbunkeinSwedish,orsimplyfil)isakindofyoghurt(amesophilicfermentedmilk)

foundinFinlandthatoriginatedinScandinavia.Thisculturedmilkbeverageisthe

resultsofmicrobialactionoflacticacidbacteria(LAB)andasurface-growingyeast-like

fungusGeotrichum candidum presentinmilk,whichformsavelvet-likesurfaceonviili.

TheLABidentifiedinviiliincluding

Lactococcuslactissubsp.cremoris,

Lactococcuslactissubsp.lactisbiovar.

diacetylactis,Leuconostocmesenteroides

subsp.cremoris.AmongthosemesophilicLAB

strains,theslime-formingLc.lactissubsp.

cremorisproduceaphosphate-containing

heteropolysaccharide,namedviilian.Viilianissimilartokefiranproducedbykefirgrains.

Theproductionofexopolysaccharides(EPS)bythestrainformstheconsistency

characterofviiliandithasbeenclaimedtohavevariousfunctionalbenefitstowardthe

rheologicalpropertiesofmilkproductsandthehealthimprovingpotential.[f]

ACIDOPHILUSMILK

Acidophilusmilkisregularmilkenrichedwithacidophilus,astrainofhealthybacteria.

Thisprobioticnaturallylivesinyourdigestivetractaswellasyourgenitalregion,and

supplementingyourdietwithacidophilusmilkcouldhavetherapeuticbenefits.This

friendlybacteriaisalsoinyogurt,tempehandotherfermented

foods.

AcidophilusmilkcontainsLactobacillusacidophilus,justone

ofmanystrainsoflactobacillusbacteria.Peopledrink

acidophilusmilkforthepotentialhealthbenefits,althoughnot

allofthem havebeenproven.MedlinePlusratesthisprobiotic

as"likelyeffective"fortreatingchildrenwithrotavirus-induced

diarrheaand"possiblyeffective"fortreatingotherformsof

diarrheaaswellascolic,vaginalinfectionsandirritablebowelsyndrome,amongother

maladies.[g]

BUTTERMILK



Itreferstoanumberofdairydrinks.Originally,buttermilkwastheliquidleftbehindafter
churningbutteroutofcream.Thistypeofbuttermilkisknownastraditional
buttermilk.Thisfermenteddairyproductknownasculturedbuttermilkisproducedfrom

cow'smilkandhasacharacteristicallysourtaste
causedbylacticacidbacteria.Thisvariantis
madeusingoneoftwospeciesofbacteria—either
LactococcuslactisorLactobacillusbulgaricus,
whichcreatesmoretartness.Commercially
availableculturedbuttermilkismilkthathasbeen
pasteurizedandhomogenized(with1%or2%fat),
andtheninoculatedwithacultureofLactococcus
lactisplusLeuconostoccitrovorum tosimulate

thenaturallyoccurringbacteriaintheold-fashionedproduct.Culturedbuttermilk,often
knownsimplyas"buttermilk",wasfirstcommerciallyintroducedintheUnitedStatesin
the1920's.Itwaspopularamongimmigrants,andviewedasanafoodthatcouldslow
aging.Condensedbuttermilkanddriedbuttermilkhaveincreasedinimportanceinthe
foodindustry.Buttermilksolidsareusedinicecream manufacturing,aswellasbeing

addedtopancakemixes.

Onecup(237mL)ofwholemilkcontains157caloriesand8.9gramsoffatwhereas

onecupofbuttermilkcontains99caloriesand2.2gramsoffat.Buttermilkcontains

vitamins,potassium,calcium,andtracesofphosphorus.[h]

SOURCREAM

Sourcream isadairyproductobtainedbyfermentingregularcream withcertainkinds

oflacticacidbacteria.Thebacterialculture,whichisintroducedeitherdeliberatelyor

naturally,soursandthickensthecream.Itsname

comesfrom theproductionoflacticacidbybacterial

fermentation,whichiscalledsouring.[I]

KEFIR



Kefirorkephiralternativelymilkkefir,orbúlgaros,isafermentedmilkdrinkthat

originatedinthenorthCaucasusMountainsmadewithkefir"grains",ayeast/bacterial

fermentationstarter.Itispreparedbyinoculatingcow,goat,orSheepmilkwithkefir

grains.Thekefirgrainsinitiatingthefermentationareacombinationoflacticacid

bacteriaandyeastsinamatrixofproteins,lipids,

andsugars.Kefirgrainscontainkefiran,awater-

solublepolysaccharide,whichimpartsacreamy

textureandfeelinginthemouth.[J]



Nutritionalcomposition



YOGURT

Yogurt,yoghurt,oryoghourtisafoodproducedby
bacterialfermentationofmilk.Thebacteriausedtomake
yogurtareknownas"yogurtcultures".Fermentationof
lactosebythesebacteriaproduceslacticacid,whichacts
onmilkproteintogiveyogurtitstextureand
characteristictartflavor.Cow'smilkiscommonly
availableworldwide,and,assuch,isthemilkmost
commonlyusedtomakeyogurt.Milkfrom waterbuffalo,
goats,ewes,mares,camels,andyaksisalsousedto
produceyogurtwhereavailablelocally.Milkusedmaybe
homogenizedornot(milkdistributedinmanypartsofthe

worldishomogenized);bothtypesmaybeused,withsubstantiallydifferent
results.YogurtisproducedusingacultureofLactobacillusdelbrueckiisubsp.bulgaricus
andStreptococcusthermophilusbacteria.Inaddition,otherlactobacilliand
bifidobacteriaarealsosometimesaddedduringorafterculturingyogurt.Toproduce
yogurt,milkisfirstheated,usuallytoabout85 °C(185 °F),todenaturethemilkproteins
sothattheysettogetherratherthanform curds.Afterheating,themilkisallowedto
cooltoabout45 °C(113 °F).]Thebacterialcultureismixedin,andatemperatureof
45 °C(113 °F)ismaintainedforfourtotwelvehourstoallowfermentation.[K]

NutritionalandTherapeuticPropertiesofPlainandProbiotic



Yoghurt

Inrecentyearsthereisaconsiderableincreaseintheconsumptionofcultureddairy
productsespeciallyyoghurtwhichcould'beascribedtoitswholesomenessintermsof
nutritionalandtherapeuticproperties(ShahaniandChandan,1979).Thestartercultures
usedincultureddairyproductsbringaboutchangesinphysico-chemicalcharacteristics
besidesenhancingthenutritionalvalueoftheresultantproduct.
Hydrolysisoflactosetolacticacidtogetherwithacetaldehydeimpartcharacteristic
odourandtastetoyoghurt.Thefermentedproductishighlyrecommendedtothe
lactoseintolerantsbecauseofthereducedlactosecontent.Besidesthis,lacticacid
alsohelpsintheabsorptionofcalcium andphosphorousintheintestine(Renner,1986;
Kaup,1988).Yoghurtisanexcellentsourceofprotein.Consumptionof200to250mlof
yoghurtmeetstheminimum dailyproteinrequirementofanadult.Thisproteinishighly
digestibleasmostoftheproteinisinthedigestedform (DeethandTamime,1981).

Consumptionofyoghurtpromotesgrowthasaresultofimprovedlactose
digestion,greatermineralabsorptionbesidesprovidingthiamine,riboflavin,niacinand
folicacid(Renner,1986).Theantimicrobialpropertiesofyoghurtarewellestablished
(Shahanietal.,1974;Shahaniandchandan,1979;Renner(1983).Theantimicrobial
propertieshavebeenfoundtobeeffectiveagainstpathogenicorganismsespecially
Gram negativeintestinalbacteria.Epidemiologicalanddietologicalstudieshavealso
shownthatconsumptionofdairyproductsfermentedbylactobacillireducetheriskof
coloncancerinbothanimalsandhumans(Renner,1986).Evensomeofthespecific
strainsoflactobacillihavebeendemonstratedtobeeffectiveinlimitinganumberof
transplantedandchemicallyinducedcancers(TomarandPrasad,1989).Themore
recentstudieshaverevealedthatyoghurtculturesarecapableofcontrollingintestinal
disordersandbloodcholesterollevels(Rao,etal.,1994).Theadditionofprobiotic
culturestomilkandmilkproductsinhibitsthegrowthofdifferentpathogenic
microorganismsbyproducingsomebacteriostaticmoleculesandmanybioactive
substances,e.g.bioactivepeptides,freefattyacids,freeaminoacidsand
oligosaccharides(prebiotics)duringfermentationandstorage.Theadditionofprobiotic
cultures(Bifidobacterium longum,B.bifidum,B.infantis,L.acidophilusandL.
delbrueckiissp.bulgaricus)inhibitsthegrowthofpathogenicbacteria(Sartor,2005).A
numberofstudieshaveshownthatyoghurthasinhibitoryeffectonenteropathogens.
Cholesterolloweringandimmunomodulatorypropertiesoffermentedmilkhavebeen
reviewedbyHosonoetal.,2002.Milkandculturedmilkhaveadefinite
hypocholestrolemiceffectontheconsumerandleadstosteadydecreaseintheblood
triglyceridelevel(Chawla,1982).Vijayendra(1994)developeddirectbulkfreeze-dried
startercultureformulationforprobioticdahiandyoghurt.Thein-vivostudywas
conductedtoevaluatetheprobioticeffectoftheseproducts,containing
Bifidobacterium spp.andL.acidophilusstrainsandwasfoundtoshowprobiotic
properties.Sodinietal.,(2004)studiedtheeffectofstorageonprobioticcellcountsin
fermentedmilkprocessing.Theyreportedthatstorageoffermentedmilkcontaining
probioticcultures(L.acidophilusandL.rhamnousu)significantlyincreasedtheprobiotic



cellcount.KailasapathyandRybka(1997)successfullycarriedouttheincorporationof
L.acidophilusandB.bifidum inyoghurttoproduceAcidophilus-Bifidum (AB)yoghurt
havingtherapeuticpropertiesandstudiedtheprobioticattributesofAByoghurt.AB
yoghurthasbeenreportedtoattenuatedietinducedhypercholestrolaemiaand
depositionofcholesterolandtriglycerideinliverandimprovesantioxidantstatus
(Rajpal,2006).ProbioticyoghurtpreparedwithL.acidophilusandL.caseiwasfoundto
havestrongtumorinhibitoryandhepato-protectiveactivities(Singh,2007).Probiotic
yoghurtmaydelaytheprogressionofchemicalanddietary-induceddiabetes(Yadavet
al.,2006).IthasalsobeenreportedthatyoghurtpreparedwithLactobacillus
delbrueckiissp.bulgaricus,Streptococcussalvariusssp.thermophilus
andLactococcuslactisssp.lactisbiovar.diacetylactis,inhibitsangiotensin-1converting
enzymeinhypertensiveratsandreducessystolicbloodpressureinhypertensive
humansintheagegroupof45to55years(AsharandChand,2004a;b;c).Probiotic
lactobacilliappearedtoincreasetheproductionofFFAsbylipolysisofmilkfat,and
producedCLAbyusinginternallinoleicacid,whichmayconfernutritionaland
therapeuticvaluetotheproduct(Yadavetal.,2007).



Energy 406 kJ(97 kcal)

Carbohydrates 3.98g

Sugars 4.0g

Fat 5.0g

Protein 9.0g

Vitamins

VitaminAequiv.

beta-carotene

luteinzeaxanthin

(0%)

26μg

22μg

Thiamine(B1) (2%)

0.023mg

Riboflavin(B2) (23%)

0.278mg

Niacin(B3) (1%)

0.208mg

Pantothenicacid(B5) (7%)

0.331mg

VitaminB6 (5%)

0.063mg

Folate(B9) (1%)

5μg

VitaminB12 (31%)

0.75μg

Choline (3%)



15.1mg

VitaminC (0%)

0mg

Minerals

Iron (0%)

0mg

Magnesium (3%)

11mg

Manganese (0%)

0.009mg

Phosphorus (19%)

135mg

Potassium (3%)

141mg

Sodium (2%)

35mg

Zinc (5%)

0.52mg

Otherconstituents

Selenium 9.7µg

Water 81.3g



Generalprocessingoutlinesformanufactureofyogurt,sourcream,andCheddar
cheese

APPLICATIONSOFFERMENTEDFOODSINFOODSAND



HEALTHASPECTS

ANTIMICROBIALCOMPOUNDSASNATURALFOODPRESERVATIVES-

Duetoastrongdemandfornaturalandminimallyprocessedfoods,therehasbeena

growinginterestintheuseofantimicrobialcompoundsproducedbyLABasasafeand

naturalwayoffoodpreservations.In

additiontonisinwhichhasbeenwidely

usedinfoods,anotherantimicrobial

compoundthathasbeenproposedfor

useinfoodpreservationsisreuterin

producedbyLb.reuteri.Antimicrobial

compoundscanbeappliedtofoods

eitheraspurifiedchemicalnagents,oras

viableculturesinthecaseoffermented

products.Novelpurifiedantimicrobial

compoundsrequiredatatosubstantiate

theirlackoftoxicityinordertoabtain

approvalfortheiruseinfoods.Traditional

fermentedproductsthatnaturally

containantimicrobialcompoundshave

beenconsumedforcenturies,andstarter

culturewithselectedantimicrobial

propertiesmaybeusedtoreplacethoseusedintraditionalfermented

foods.However,problemsmayarisewithrespecttoretainingtheflavorandtextureof

theproducts.(February2007.Meyeretal.,)

DAIRYFOODSANDBONEHEALTH
Benefitstobonehealthofincludingdairyproductsinthedietorrisksofexcludingdairy
productsvarywiththelifestage.Therelationshipbetweenmilkproductsandbone
mineralcontentandBONEMINERALDENSITY(BMD)wasreviewedbyUSDepartment
ofHealthandHumanServices(USDHHS)andUSDepartmentofAgriculture(USDA)
(2005),whichfoundthatmilk,foodsfortifiedwithdairycalcium andcalcium
supplementsallhadcomparableeffects,increasingskeletalmassinyoungersubjects
andreducinglossofskeletalmassinoldersubjects.



DAIRYANDORALHEALTH
Toothdecayisanincreasingproblem indevelopingcountriesasdietschangetoinclude
moresweetandprocessedfoods.Inaninvitrostudy,yoghurtcontainingcasein
phosphopeptidespreventeddemineralizationoftoothenamelandenhancedits
remineralization.Theexactmechanism bywhichcertaindairyproductsare
anticariogenicisstillunclear,butthecurrentevidencesuggeststhatconsumptionof
thesemilkproductscanprotectagainstdentalcaries.WHOandFAO(2003)reported
thatbothhardcheeseandmilkprobablydecreaseriskofdentalcaries,andthathard
cheesealsopossiblydecreasestheriskofdentalerosion.

PROTECTIONAGAINSTGASTROINTESTINALINFECTION
Gastrointestinalinfectionsincludingdiarrhoearesultfrom achangeinthegut
microfloracausedbyaninvadingpathogen.Itissuggestedthatviablelacticacid
bacteriainterferewiththecolonizationandsubsequentproliferationoffoodborne
pathogens,thuspreventingthemanifestationofinfection.L.bulgaricus,L.acidophilus,
S.thermophilusandB.bifidum havebeenimplicatedinthiseffect.Thebeneficial
effectsoflacticacidbacteriaandculturedmilkproductshavealsobeenattributedto
theirabilitytosuppressthegrowthofpathogenseitherdirectlyorthroughproductionof
antibacterialsubstances.Antibioticshavebeenreportedtokillnormalbacteriaaswell,
oftenresultingindisruptionofthebacterialflora,leadingtodiarrhoeaandother
intestinaldisturbances.Replenishingtheflorawithnormalbacteriaduringandafter
antibiotictherapyseemstominimizedisruptiveeffectsofantibioticuse.Probiotics
havebeenreportedtoeffectiveinpreventionofvariousgastrointestinalinfections
.Therearereportsofbenefitsforsufferersofrotavirusinfection,traveler’sdiarrhoea&

antiobioticinduceddiarrhea.

ANTICARCINOGENICEFFECT
Ithasbeenreportedthatfermentedmilkproductscanprotectagainstcertaintypesof
cancers.Someofepidemiologicalsupportisalsothere.Consumptionofyoghurt,gouda
cheese,buttermilkprotectagainstbreastcancer.Animalstudieshaveshownthatlactic
acidbacteriaexertanticarcinogeniceffecteitherbypreventionofcancerinitiationorby
suppressionofinitiatedcancer.Anticarcinogeniceffectsofyoghurtandmilkfermented
withL.acidophilushavebeenreportedinmice.Differentpotentialmechanismsby
whichlacticacidbacteriaexertantitumoreffectshavebeensuggestedsuchas
changesinfaecalenzymesthoughttobeinvolvedincoloncarcinogenesis,cellular
uptakeofmutageniccompounds,reducingthemutagenicityofchemicalmutagensand
suppressionoftumorsbyimprovedimmuneresponse.

IMMUNESYSTEM STIMULATION
Theimmunesystem providestheprimarydefenseagainstmicrobialpathogensthat
haveenteredourbodies.Theimmunostimulatoryeffectsofyoghurtarebelievedtobe
duetoitsbacterialcomponents.Animalandsomehumanstudieshaveshownaneffect
ofyoghurtorlacticacidbacteriaonenhancinglevelsofcertainimmunoreactivecellsor
factors.Milkcomponentssuchaswheyprotein,calcium,certainvitaminsandtrace
elementsarealsocapableofinfluencingimmunesystem.Studieshaveshownthat



cytokineproduction,phagocyticactivity,antibodyproduction,T-cellproductionetc.are
increasedwithyoghurtconsumptionorwithlacticacidbacteria.

LOWERINGOFSERUM CHOLESTEROL
Reportsindicatethatfermentedmilkproductstohavehypocholesteraemiceffect.Itis
suggestedthatintakeoflargequantitiesoffermentedmilkfurnishfactorsthatimpair
thesynthesisofcholesterol.IthasbeenreportedthatL.acidophilushasexhibitedthe
abilitytolowerserum cholesterollevels.Thispromotesthepotentialhealthfulaspects
ofdairyproductsfermentedwithL.acidophilus(orotherlacticacidbacteria),since
hypercholestermiaisconsideredtobeoneofthemajorfactorscontributingto
cardiovasculardisease.However,itislikelythatsomestrainsmaydemonstratethis
propertywhileothersdonot.

ALLEVIATIONOFCONSTIPATION
Constipationiscommonproblem insubjectsconsumingthewesterndietandalsoin
elderlypeople.Severalstudieswithlactobacilluspreparationandfermentedmilkshave
beenpublished.ReportedbenefitsincludealleviationofconstipationusingL.
acidophilusNCDO1748,L.caseiShirotaandLactobacillusGG.

ANTIHYPERTENSIVEACTIVITY
Caseinhydrolysate,producedbyanextracellularproteinasefrom L.helveticus(CP790)
hasbeenreportedtoshowantihypertensiveactivityinrats.Twoantihypertensive
peptideshavealsobeenpurifiedfrom sourmilkfermentedwithL.helveticusand
Saccharomycescerevisiae.Thesetwopeptidesinhibitangiotensin-convertingenzyme
thatconvertsangiotensinogenItoangiotensinogenII,whichisapotentvasoconstrictor.
Ithasbeenreportedthatconsumptionofcertainlactobacilli,orproductsmadefrom
them,mayreducebloodpressureinmildlyhypertensivepeople.

ANTIALLERGENICQUALITIES
Probioticsmayhelppreventallergicreactionsinindividualsathighriskofallergies,
suchasfoodallergies.Probioticbacteriahelptoreinforcethebarrierfunctionofthe
intestinalwall,therebypossiblypreventingtheabsorptionofsomeantigens.(ParmjitS.
Panesar)



Milkisacompositeliquidthatprovidesnutrientsandbiologicalactivecompounds
whichenhancethepostnataladaptationofnewbornbyimprovingthedigestivematurity,
developmentofgut-associatedlymphoidtissuesandsynbioticmicroflora.Skim milkis
producedbyremovingallthemilkfatfrom wholemilk.Skim milkhaslessfatas
comparedtowholemilk,andnutritionistsrecommenditforpersonswhoaretryingto
reduceormaintainahealthyweight.Theskim milkfatcontentrangesbetween0.1-0.3%.
Drinkingmilkisanextensivenutritionalsourceforthechildrenaswellasforadults.
Milkisthemixtureofbioactivecomponentssuchasvitamins,proteins,saccharidesand
lipidswhichregulatethedevelopmentofgastrointestinaltract.Milkcontainsseveral
antimicrobialagentswhichshowbactericidalandbacteriostaticeffects.Milkproteins
playimportantroleinfoodintake,satietyandobesityrelateddisorders.Enzymeswith
antimicrobialandantioxidantpropertiesareimportantinmilkstabilityandprotectionof
mammalsfrom pathogens.Thedairyproductswithhighproteincontentparticularly
wheyproteinsmayhelpinminimizingthedepositionoffatandimproveinsulin
sensitivity.Dairypeptidesandproteinsalsoenhancetheavailabilityofmineralsand
traceelements(calcium,zinc,iron,magnesium,manganese,selenium.Fermenteddairy
productsaretheeconomicalsourceofmanynutrients.Lacticacidisproducedby
fermentationoflactose.ItreducesthepH,affectsthecaseinphysicalpropertiesand
consequentlyenhancesdigestibility.Italsomeliorateusageofcalcium anddifferent
othermineralsandsuppressesthedevelopmentofpotentiallyinjuriousbacteria.
Fermentedmilkcanbeenduredbyindividualshavingareducedabilityforlactose
digestionduetoitssmallerlactosecontent.Fermenteddairyproductsincludecheese,
buttermilk,yoghurt,kefir,doogh,icecream etc.Fortunatelylactobacilli,lacticacid
bacteriaandstreptococciarethedominantbacteriainfermentedmilkthateffectively
suppressthepathogenicandspoilagemicro-organisms.Fermentationwasusedinthe
formerdaystoinhibittheproliferationofsomepathogensandharmfulbacteriaduring
themanufacturingofindigenousmilkproducts.Thefermentedproductsnaturevaries
from regiontoregion.Therefore,itdependsuponthelocalmicrobialculturethat
reflectstheclimaticenvironmentofaparticularregion.(MuhammadSaeed1,Iqra
Yasmin1*andWahabAliKhan)



Cultureddairyproductshavebeenprovidingvitalimportanceinthehumandiet.
However,furtherresearchintoareasoftheproductsasanticarcinogens,antitumor
agents,andintheareaofcholesterolwillyieldevenmorepotentialforcultureddairy
productsasanimportantcomponentofhumannutrition.However,carefulselectionof
specificstrainscombinedwithproperproductionandhandlingprocedureswillbe
necessarytoensurethatdesiredbenefitsareprovidedtoconsumers.Atlarge,the
opinionisinfavourofprobioticsandfermentedfoods.Thechallengewouldbetofind
outthemostsuitablecandidateorganism forfermentation,selectdifferentprotective
andcarriermedia,evolveasuitabletechnologytodesignfoodswhichcontainand
maintainlargepopulationsofviablebio-activeorganismsduringprocessingandpost
harvestprocessingperiodsandhavelongershelflife.Theproductsmustalsobereadily
acceptableasregularfoods.Definitely,fermenteddairyproductscontainingprobiotic
combinationspromiseahealthy,“functionalfoodpackage”forimprovedlongterm
healthbenefits.

Ifpoweredmilkproductscontainingprobioticbacteriaaretobe
suppliedfordevelopingcountriesthepotentialbenefitsofcontrollingintestinal
infectionsandimprovingnutrient(primarilylactose)utilizationshouldbeconsidered.To
achievethismayrequireprovidingmorethanonestrainand/orspeciesofprobiotic
bacteriaintheproduct.Onestrainofonespeciesshouldnotnecessarilybeexpectedto
providemorethanonbenefit.Theculture(s)shouldbeselectedonthebasisofbeing
abletoprovidethedesiredresult.Italsomustbestableduringdryingandstorageinthe
milkpowder.Thismightbeaccomplishedusingexistingculturesormayinvolvethe
needtoisolateanddevelopnewstrains.Thebiggestchallengewillbeensurestability
duringstorageofthedriedproduct.
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