
Biochemicalchangesduringripeningprocess:-

1.ChangeinCarbohydrate-

Carbohydrateserveasthestoragematerialinmostofthefruits.Duringripeningenzymatic

conversionofstarchtosugarmakesthefruitsmuchsweeterandthereforemoreacceptable.

2.Organicacids-

Generally,theaciditydecreasesduringripeningasorganicacidsareutilizedinrespirationof

fruitsexceptinbanana,lemonandpineapplewheretheacidcontentremainshighevenafter

ripening.

Formationofrespectiveacidsaltsinrespiringcellsduringripeningduetoincreasein

membranepermeability.

Themajororganicacidsprofoundlyfoundinfruitsincludecitricacid(mango,guava,pineapple,

citrusexceptsweetlime,pear,tomato),malicacid(apple,banana,cherry,watermelon),tartaric

acid(grape,tamarind),quinicacid(kiwifruit,blueberry)andellagicacid(strawberry,jamun),

respectively.

3.Flavour/Aromacompounds-

Flavouristhemostimportantfactordeterminingifconsumerswillrepurchaseaparticularfruit.

Characteristicflavouroffruitdependsuponthecorrectsugar-acidbalanceandformationof

aromavolatilecompounds.

Duringripeningenzymaticbreakdownoflargeorganicmoleculesintosmalleroneformsa

mixtureofvolatilearomacompoundssuchasvolatileacids,aldehydes,alcohols,esters,

ketones,terpenoidsandaromatics.

4.AscorbicAcid

L-ascorbicacid(VitaminC)isthenaturallyoccurringascorbicacidinfruits.

Areducedamountofascorbicacidisnoticedinpome,stoneandberryfruitsatthetimeof

harvest.

Thelevelsdeclinedwiththeadvancementofmaturityandonsetoffruitripeninginpear,

sweetpotatoes,potato,asparagusandokraduringthecourseofpostharvesthandling.

5.Phenolics

Thephenoliccontentofmostfruitsdeclinesfrom highlevelsduringearlygrowthtolowlevels



whenthefruitisconsideredtobephysiologicallymatureandthereaftersusceptibletothe

inductionofripening.

6.Flavonoids

Flavonoidsarepresentinvarioushorticulturalcommoditiesintheform ofconjugatesi.e.

glycosylatedoresterifiedforms.Certaincharacteristicflavonoidcompoundspresentinfruits

andvegetables,example

anthocyanin(apple,pomegranate,litchi,blueberries,plum,cherry,raspberriescranberries,

longanberries,strawberries,purpleonion,purplebrinjal),

lycopene(tomatoes,watermelon,pinkgrapefruits,apricot,andpinkguavas),

Quercetin(apples,greenandblacktea,onions,redgrapes,broccoliandcherries)and

betacarotene(Carrots,sweetpotatoes,wintersquash,pumpkin,papaya,mango,oranges,

broccoli,spinachandlettuce).

7.Changeincolor

Pigmentsareresponsibleforcolouroffruits.Thechiefpigmentsoffruitscanbeclassifiedinto

chlorophyll(green),carotenoids(yellowororange)andanthocyanins(red,blueandpurple).

Changeincolourdevelopmentduringfruitripeningduetobothdegradationofchlorophylland

synthesisofanthocyaninsorcarotenoids.

8.Seedmaturation

Theseedsmaturepriortoripening.

Physicalchangesduringripening:-

1.Fleshsofteningandtexturalchanges-

Texturalchangeisthemajoreventinfruitsoftening,andistheintegralpartofripening,whichis

theresultofenzymaticdegradationofstructuralaswellasstoragepolysaccharides.Cellwalls

offruitundergoanaturaldegradationduringfruitripening,reducingcellwallfirmnessand

intercellularadhesion.Thisleadsfirstlytotheattainmentofadesirableeatingtextureandthen,

assenescencebegins,toalossofthisdesirabletexture.Enzymaticdegradationofstructuralas

wellasstoragepolysaccharidesoccurs-pectin,cellulose,andhemicelluloses.



Physiologicalchangesduringripening:-

1.Changeincellwall-

Cellwallsoffruitundergoanaturaldegradationduringfruitripening,reducingcellwallfirmness

andintercellularadhesion.

Incellwall,particularlyinmiddlelamellathepecticpolysaccharidesaredegradedand

solubilisedduringripening.Thecellwallsofteningoccursandtherearechangesinthetissue

permeability.

Duringthissoftening,thereisalossofneutralsugars(galactoseandarabinose)andacidic

pectinofcellwall.

2.Changesinrespirationrate:

Usuallyrespirationratedecreaseswiththeadvancementofripeninginnon-climactericfruits,

whileinclimactericfruitsitrisesinitiallyandthendeclines.Respirationisessentialforripening

asitprovidestheenergyrequiredtodrivemanyofthereactionsandchanges.Ifrespirationis

inhibited,ripeningisalsoinhibited.

3.EthyleneProduction:

Ethyleneisagaseousplanthormonethatplaysanimportantroleininducingtheripening

processformanyfruits,togetherwithotherhormonesandsignals.Anunripefruitgenerallyhas

lowlevelsofethylene.Asthefruitmatures,ethyleneisproducedasasignaltoinducefruit

ripening.Ethyleneproductioncontinuestoincreaseafterharvestinclimactericfruits.

Ethyleneisproducedlessinnon-climactericfruitswhenattachedtotheparentplantso

harvestedwhenfullyriped.

4.Developmentofsurfacewax:

Thedelicatewaxyorpowderysubstancedevelopsonthesurfaceofcertainfruitslikegrapeand

berries.

5.Abscission:

Formationofabscissionlayeri.e.themarkfrom wherethefruitshalldetachfrom theparent

plant.OrEndogenousconcentrationofabscissicacidincreasedduringripeningoffruitssuchas

grape,pear,peachetc.



Climactericfruit:“Climactericfruitcanbeharvestedwhenmaturebutbeforetheonsetof

ripening”.Thesefruitsmayundergoeithernaturalorartificialripening.Theonsetofripeningis

accompaniedbyarapidriseinrespirationrate,generallyreferredtoastherespiratory

climacteric.Aftertheclimacteric,therespirationrateslowsdownasthefruitripensand

developsgoodeatingquality.Examplesofclimactericfruitinclude:apples,bananas,melons,

papayaandtomatoes.

Non-climactericfruit:“Non-climactericfruitripenonlywhilestillattachedtotheparentplant.”

Theireatingqualitysuffersiftheyareharvestedbeforetheyarefullyripebecausetheirsugar

andacidcontentsdonotincreasefurther.Theirrespirationrategraduallydeclinesduring

growthandafterharvesting.Maturationandripeningareagradualprocess.Examplesofnon-

climactericfruitinclude:cherries,cucumbers,grapes,lemonsandpineapples.

S.No. Composition Climactericfruits Non-climactericfruits

1. Definition Climacteric…fruitswill

ripen,i.e.getsofter

andsweeterafter

harvest.

Non-climactericfruit

isfruitthatdoesnot

ripenafterharvest.

2. Respiration Increasedrespiration

atripening

Noincreasein

respiration

3. Ripening Ripenfaster. Ripenslower.

4.

Ethyleneandinternal

level

Ethyleneproduce

more.

Higherinternallevel,

Levelincreasesat

ripening.

Ethyleneproduce

less.

Lowerinternallevels,

Noincreaseat

ripening

5. Ethylenetreatment Smallamountof

ethyleneisusedto

induceripening

process.

Theydonotrespond

toethylenetreatment.

6. Examples Mango,pear,peach,

plum,persimmon,

papaya,sapota,

passionfruit,apple,

apricot,banana,

avocado,ber,fig,

guava,kiwi

Carambola,cherries,

Citrus,grape,litchi,

loquat,pineapple,

pomegranate,

strawberry


