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.Class–X[CBSE].

.LIFEPROCESS(NUTRITION.)

Life:-Lifeisaselfregulatedcomplexsystem ofmoleculeswherechemicalreactionsaregoingonallthetime

thatleadstoitsmaintenance,growth,responsivenessandreproduction.

Movements:-Changesinpositionarecalledmovements.Livingbeingsshow bothvisibleandinvisible

movements.

Visible movements-Visible movements

arechangesinpositionofbodypartswhichcan

bedetectedbyhumaneyes.Example–moving

head.

Invisiblemovements-arethosechangesin

position which cannotbe observed by human

sensesbecausetheyoccuratthemolecularlevel,

Example–Entryofnutrientsintocellorreleaseof

wastesfrom them.

Lifeprocess:

Life processes are those basic

functionsoflivingbeingswhichare

essentialfortheirsurvival.Theyare

thesameinalltypesoflivingforms

whetherunicellularormulti–cellular,

plantsoranimals.

Fundamentalcharacteristicsoforganism-
(i) CellularOrganization-Allorganismsareconsistofoneormorecell(Structuralandfunctionalunit

oflife).

(ii) Sensitivity-Allorganism respondstostimuli.

(iii) Respirationandenergyutilization-AllOrganism dorespireandutilizetheenergyproduced.

(iv) Growth-Alllivingorganismsassimilateenergyanduseifforlifeandgrowth

(v) Reproduction-Allorganismsreproducetoincreasetheirnumber.

(vi) Regulation-Allorganismshaveregulatorymechanismstoco-ordinateinternallife–process.

(vii)Homeostasis_–Allorganismsmaintainrelativelyconstantinternalcondition,differentform their

environment.

(viii)Geneticenvironment-Alllivingorganism processgeneticmaterialcalledDNAorRNA.

Metabolism–Allchemicalreactionswhichoccursinalivingbeingduetointeractionamongstits

molecules.Allfunctionsoforganismsareduetometabolism.Itisoftwotypes–

AnabolicMetabolism CatabolicMetabolism

Itisconstructivemetabolism Itisdestructivemetabolism
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It is consists of build up reactions where

complex molecules are formed from simpler

ones.

It is consists of breakdown reactions where

complexsubstancesarebrokendownintosampler

substances

Example:–formationofglycogenfrom glucose Example:–Respiration

Physiology-Thebranchofbiologythatdealswiththestudyoflifeprocesses,activitiesandbody

functionsiscalledphysiology.

Nutrition-Itistheprocessofintakeoffood,itsdigestion,absorptiondistributiontodifferentparts

andassimilation.Thisterm isderivedfrom Nutrire(meaning–tonourish).

Food-Foodisthematerialsubstancewhichisusedbylivingorganismsforobtainingenergyandraw

materialstoproducebio–chemicalsrequiredforbodybuildingandregulation.

Typeoffood:
1.Energyfood:–Carbohydrates,Fatrichfood.

2.BodybuildingFood:–Protein,Minerals,andCarbohydratesrichfood.

3.Regulatoryfood:– Vitamins,mineralsrichfood.

Nutrients-Thedifferentcomponentsoffoodthathavedistinctfunctionslikeprovidingenergy,

materialsforbodymaintenance,regulationandmetabolism arecallednutrients.

Importanceoffood:-

a. Energy

b. BodyStructure

c. Repair&Growth

d. Regulators

e. Resistance

f. Reproduction

Typeofnutrition-

1 AutotrophicorholophyticNutrition
a.Itismodeofnutritioninwhichorganismsareabletobuilduptheirownorganicfoodfrom

inorganicrawmaterialswiththehelpofenergy.

b.Theorganismsperformingautotrophicnutritionarecalledauto-trophsorproducer.

c. Autotrophicnutritionisoftwotypes,1.Chemosynthesisand2.Photosynthesis.

d.In chemosynthesis (Gk.chemeia-chemical,synthesis-putting together)the energy used in

synthesisoforganicfoodisobtainedbyoxidationofsubstancespresentsynthesisoforganic

foodisobtainedbyoxidationofsubstancespresentinthesurroundingmedium.

e.Inphotosynthesistheenergyisgotfrom solarradiationstrappedwiththehelpofpigmentslike

chlorophyll.

f. Example:–Nitrobacter(nitrifyingbacterium),Ferro–bacillus(ironbacterium).

2 HeterotrophicNutrition
a.Itismodeofnutritioninwhichtheorganismsobtainreadymadeorganicfoodfrom outside

sources.

b.Theorganismsthatdependuponoutsidesourcesforobtainingorganicnutrientsarecalled

Heterotrophs(Gk.heteroorheteros-other,trophortrophe-nourishment).

c.Digestionisessentialinthistypeofnutrition.

d.HeterotrophsarealsocalledConsumerastheyconsumefoodpreparedbyauto-trophs.
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e.Example:– Humanbeings.

Character AutotrophicNutrition HeterotrophicNutrition

1.Food Itisselfmanufactured. Foodisobtainedreadymadefrom outside

2. External

Energy

Anexternalsourceofenergyis

requiredforsynthesisoffood.

Anexternalsourceofenergyisnotrequired.

Therequiredenergyispresentinthefood

obtainedfrom outside.

3. Inorganic

Substances

Theyconstitutetherawmaterials

formanufacturingfood.

Inorganicsubstancesarenotmuchrequired.

4.Digestion Itisabsent. Anexternalorinternaldigestionisrequired

forconversionofcomplexorganicmaterials

intosimplerandsolubleones.

5.Chlorophyll Itis presentfortrapping light

energy.

Chlorophyllisabsent.

6.Status Organisms performing

autotrophicnutritionfunctionas

producers.

Organismsperformingheterotrophicnutrition

functionasconsumers.

7.Example Green plants, some bacteria,

someprotista.

Animals.

Photosynthesis:Itisabio-chemicalprocessofmanufactureoforganicfoodfrom carbon-di-oxideand

waterbyusingsolarenergyinsideChlorophyllcontainingcells.

 Oxygenandglucosearetheendproductsofit.Excessofglucoseisstoredasstarchinplants.

Inourbodyglycogenisstoredasenergyreserve.

BasicRequirementsforPhotosynthesis

1.Chlorophyll:–PlantsPossespigmentmoleculesforabsorptionoflightenergy.Thereare

threetypesofphotosyntheticpigments–greenchlorophylls;OrangecoloredCarotenesand

Yellowish Xanthophylls.Chlorophyllare of two main types–(1) chlorophylla (2)

chlorophyllb.ChlorophyllaiscalledPrimaryphotosyntheticpigmentsittakespartin

conversionoflightenergyintochemicalenergy.Otherpigmentsabsorblightenergyand

handovertheenergytochlorophylla.

Chlorophylloccursingreencoloredcellorganellescalledchloroplasts.

StructureofChloroplast:-

Chloroplasthasadoublemembraneenvelope,a

crystalloid-colloidmatrixorstromaandanumber

of membrane covered flattened sacs called

thylakoids.Thylakoidsaresmallandstackedat

placestoform granna(singulargranum).Theyare

connectedtooneanotherbyintergranalorstroma

thylakoids.Thylakoidscontainmoleculesofgreen

Chlorophylland yellow orange pigments which

takes part in trapping solar energy.Stroma

contains Enzyme for dark reaction.
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1.CarbonDioxide:--Itenterstheleavesthroughstomata.Stomatafunctionasturgor-operated

valves.Theirguardcellsarethickerontheinnersideandthinnerontheouterside.Stomata

generallyremainopenduringthedaytime.Ascarbondioxideisusedinternallyinphotosynthesis,

moreofitdiffusesfrom outside.Duringdaytimetheleavescanalsouseasmallquantityofcarbon

dioxidereleasedinprocessofrespiration.Atnightthecarbondioxideevolvedinrespiration

remainsunutilized

During evening and earlymorning,when lightintensityislow,therateofphotosynthetic

utilizationofcarbondioxidemayjustbalancerespiratoryreleaseofthegas.Atthistimethe

leavesneitherobtaincarbondioxidefrom outsidenorreleasethegas.Thelightintensity

whereinthephotosynthesizingorganneitherabsorbscarbondioxidenorreleasesthesameis

calledcompensationpoint
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Leaf is even

otherwise most

suitable for

photosynthesisasit

has stomata for

exchange of gases

and vascularsupply

forbringinginwater

and taking out

manufactured food

materials.

2.Water:–Landplantsabsorbwater

from soil through their roots. The

absorbed water is transported to

photosyntheticarethroughxylem.99% or

absorbed water is lost through

transpiration.Only a smallquantity of

water is used in photosynthesis as

hydrogendonor.Forthis,watersplitsinto

its components with the help oflight

energy. The phenomenon is called

photolysisofwater.Oxygenisevolved.

2 O 4 +4e+ ↑H
2

Energy
→ H

+
O2

3.Light:-Itisthesourceofenergyforphotosynthesis.Plantsabsorblightmostlyinviolet-bluelight

carriesmoreenergyascomparedtoredlight.Plantsgrowingundershadeofothersreceivemostly

green and somevioletlight.Theyhavelowerratesofphotosynthesis.Lightisrequired for

photolysisofwaterandexcitationofchlorophylltoemitelectron.

Mechanism ofphotosynthesis:-Photosynthesisisformationoforganicfoodfrom carbondioxideand

waterwiththehelpofsunlighttinsidechlorophyllcontainingcells.Oxygenisproducedasbyproduct.

6C +12 O + O+6C ↑O
2

H
2

Chlorophyll

⃗
Sunlight

C
6
H

12
O

6
6H

2
O

2

Oxygencomesfrom water.Hydrogenofwaterisusedtoreducecarbondioxidetoform carbohydrate.

Photosynthesisoccursintwosteps:
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A.PhotochemicalPhase(LightorHillReaction).Thereactionsofthisphasearedrivenby

lightenergy.Theyareoftwotypes-(1)Photolysisofwaterand(2)Formationofassimilatorypower.

(a).PhotolysisofWater:Lightenergysplitsupwaterintotwocomponents.Thesteprequiresan

Oxygenevolvingcomplex(formerlycalledZ-COMPLEX)havingmanganeseions.Calcium and

chlorinearealsorequired.

2 O 4 +4 ↑H
2

Energy
→ H

+
e
∓O2

(b).FormationofAssimilatoryPower:Electronsreleasedbyphotolysisofwaterarepickedupby

chlorophyllamolecules.Onabsorptionoflightenergy,eachchlorophyllamoleculethrowsout

anelectronwithgainofenergy.Thisisprimaryreactionofphotosynthesiswhichconvertslight

energyintochemicalenergy.Electronstravelalonganelectrontransportsystem,releasing

energy in the process. The energy is used in the formation of ATP (adenosine

tri–phosphate)from ADPandinorganicphosphate.SynthesisofATPfrom ADPandinorganic

phosphate(Pi)withthehelpoflightenergyiscalledphoto–phosphorylation

ADP+Pi+Energy ATP
⃗

TheelectronsultimatelyactivateNADPandmakeitcombinewithHydrogentoformNADPH2.

BothATPandNADPH2togetherform assimilatoryPower.

B.Biosyntheticphase(DarkorBlackmansReaction):
ItoccursinStromaofChloroplast.Itisactuallylightindependentreactionwhichcanoccurbothinlight

aswellasindark..CO2combineswithRibulose-bi-phosphateinthepresenceofEnzyme(Ribulose-bi-phosphate

-carboxylase(rubisco)).PGA (phosphor-glyceric acid)is formed.PGA reduced byNADPH2 to form GAP

(glyceraldehydesphosphate).GAP ischangedintoDHAP (di-hydroxy-acetone-phosphate)whichgenerates

glucoseandRibulose.Glucoseundergoestoform starchCommonpathwayofbiosyntheticphaseisCalvin

cycle.

RuBP+C 2PGA GAP DHAP Glucose+RuBPO
2

Rubisco

⃗

Reducedby

⃗
NADPH

2

⃗ ⃗
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Differenceb/wLightReactionandDarkReaction
Character LightReaction DarkReaction

1.Light Itisrequiredforthereaction. Itislightindependent.

2.Conversion The reaction converts lightenergy

intochemicalenergy.

Thereactionuseschemicalenergyin

buildingorganicsubstances.

3.Chlorophyll Itisessentialforthereaction. Chlorophyllisnotrequireddirectly.

4.Occurrence It occurs in thylakoids of

chloroplasts.

It occurs in stroma, part of

chloroplasts.

5.Products ItsproductsareATPandNADPH2 Itsmainproductisstarch.

6.Oxygen Oxygenisliberatedasaby-product. Itdoesnotproduceoxygen

7. Electron

Transport

Lightreactioninvolvesmovementof

electronsalongatransportchain.

There is no involvement of an

electrontransportchain.

TypeofHeterotrophicNutrition:-

(i)SaprophyticNutrition(SaprotrophicNutrition):-
a.ItisamodeofHeterotrophicnutritioninwhichfoodisobtainedfrom organicremainslikedead

organism,excreta,andfallenleaves.Theseorganismsarecalledsaprophytesorsaprotrophs.

b.Theypourdigestiveenzymesovertheexternalorganicsubstance.Complexorganiccompounds

arebrokendownintosimplerorganiccompoundswhichcanbeabsorbed.

c. Itiscalledexternaldigestion(digestionoutsidethebody).



EverBestcoachingforIIT-JEE,AIEEE,AIPMT,RPMT,VIII,IX,X,XI,XII

8|Page

d.Exampleinplants:-Fungi(Mashroom,Breadmould,Yeast)

e. SaprophyticNutritioninAnimaliscalledsaprozoicnutrition

f. Example:-Monotropa.

g.Importanceofsaprophyticnutrition:

i.Scavenging:-saprophytesfunctionasscavengersastheyremovetheorganicremains

ii.Biogeo-chemicals:-saprophytesbringaboutcirculationofbiogeo-chemical.

iii.Spoilingfood:-theyattackalltypeoffoodandspoilthem.

iv.Foodpoising:-somesecretestoxicsubstance.

(ii)ParasiticNutrition
a.Itismodeofnutritioninwhichanorganism obtainsfoodandshelterfrom anotherorganism.

b.Obtainerorganism iscalledParasite.

c. ProvideriscalledHost.

d.TheparasiteswhichcausediseaseareknownasPathogens.(Plasmodium causesmalaria)

e. Example:-

i.Humanbeingparasite–Ascaris,Taenia,Wucheria

ii.Plantparasite–Cuscuta also called Amarbel.Ithas sucking roots (haustoria)for

obtainingfood.

(iii) HolozoicNutrition
a.ItisamodeofHeterotrophicnutritionwhichinvolvesintakeofsolidfood.

b.Itisalsocalledingestivenutrition.

c. dependsuponthesourceoffood,holozoicorganism areofthreetypes:

i.Herbivores:-whichfeedonplantsandplantparts.Example:-Cow,Goat.

ii.Carnivores:-whichfeedonotheranimals.Example:-lion,tiger,snake.

iii.Omnivores:-whichfeedonbothplantsandanimals.Example:-Crow,Humans.

Detrivoresareanimalwhichfeedondeadbodiesofotheranimals.Theyarealsocalledscavengers.

Differenceb/wsaprophyteandparasite
Character Saprophyte Parasite

1. Modeof

Nutrition
Nutritionisgotfrom organicremains.

Nutritionisobtainedfrom another

livingorganism calledhost.

2. External

Digestion

Saprophytesperform externaldigestionin

ordertomakesolublethefoodmaterials.
Externaldigestionisabsent.

3. SuckingOrgans Theyareabsent
Manyparasitespossessucking

organs.

4. Ingestion Onlydigestedfoodistaken.
Theingestedfoodcanbepredigested,

semi-digestedorundigested.

5. Disease Itdoesnotcausedisease
Itoftenproducesdiseaseorailment

inthehost.

6. Food Itmayspoilfood. Itrobsthehostoffood.

7. Ecologicalrole

Ithasanecologicalroleinscavengingthe

earthofdeadorganicmatterandreleaseof

trappedbiogeochemical.

Ausefulecologicalroleisabsent.At

timesitmayspreadadiseasein

epidemicform.
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StepsinholozoicNutrition:-

1.Ingestion–itistakinginofsolidfoodwiththehelpoftemporaryorpermanentmouth.

2.Digestion–theconversion ofcomplexinsolublefood ingredientsinto simpleabsorbableform is

calledDigestion.Itisacatabolicprocesswhichoccurswiththehelpofdigestiveenzyme.Itisoftwo

types.

a.Intercellulardigestion:-inhigheranimalstheingestedfoodsistakentoadigestivetrackwhere

digestiveenzymesarepouredoverit.Asitoccursoutsidethecell,thedigestionisintercellularorextra

cellular.Example:-Fish,Human,Lion.

b.Intracellular:-hereingestedfoodisdigestedinfoodvacuole.Itoccursinsidethecell.Example:-

Amoeba,Paramecium.

3.Absorption–digestedfoodisabsorbedbycellsandtransporttoallbodyparts.

4.Assimilation–itisananabolicreaction.Absorbedfoodmaterialsareusedinsynthesisofproteins,

fats,repairandgrowthofcells.

5.Egestion–theprocessofthrowingpoutofundigestedfoodasfaecalmatter.

Differenceb/wingestionandEgestion

Character Ingestion Egestion

1.Process Ingestionistheprocessoftakinginof

food.

Itisthethrowingoffaecalmatteroutof

thebody.

2.Steps Itinvolvescatching,holdingandputting

thefoodintobodythroughmouth.

Itinvolvespilingupoffaecalmatterandits

eliminationthroughanus,cloacaorother

opening.

3.Components Ingestedfoodconsistsofbothdigestible

andindigestiblematter.

Faecalmatterconsistsonlyofindigestible

materials.

HolozoicNutritioninunicellarorganism–
I. Protozoancarriesoutholozoicnutritionthroughintracellardigestion.Theyfeedbacteria,

deadparticles,decayingmatter.

II. Protozoanlikeamoebaingestfoodfrom anypointofbodysurface.Whileotherslike

paramecium ingestfoodfromfixedpoint.

III. Pseudopodia–Protozoanlikeamoebacapturefoodwiththehelpoftemporaryfingerlike

processescalledPseudopodia.

IV. Protozoanlikeparamecium havecilia(hairlike).Beatingofciliacreatescurrentinwater

thatpushesfoodparticlethroughcytostomeorcellmouth.

V. Phagocytosis:-Theprocessofingestionofsolidfoodparticlebyacellorunicellular

organism iscalledphagocytosis.

VI. paramecium hasdefinitecytopygeorcellanus

Nutritioninamoeba:-Assoonasamoebacomesincontactwithafoodparticle,itthrowspseudopodia.

Thetipsofpseudopodiafuseandthefoodpreycomestolieinavesicleorphagosome.Thismethodofintake

of food is known as circumvallation. A lysosome fuses with phagosome to produce a food

vacuole.(gestriole=temporarystomach.Digestionoccurswiththehelpofdigestiveenzymesoflysosome.The
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latterdiffuseintothecytoplasm.Theoldfoodvacuolewithundigestedmaterialrichestherearend,passageto

surface,fuseswithsurfacemembraneandthrowsouttheundigestedmaterial.

NutritioninHumanbeing:-
Humanbeingshaveadigestivesystem fornutrition.digestivesystem isagroupoforganandassociated

digestiveglandsthattakepartiningestionoffood,itscrushing,dig4estion,absorptionofdigestedmaterials,a

andegestionofindigestiblematter.Thedigestiveorgansform acontinuouscanalcalledalimentarycanal.

Alimentarycanal:-Itistubularpassageextendingfrom mouthtoanusthroughwhichfoodpasses

duringitsdigestionandabsorption.Itisabout9metresinlength.Alimentarycanalconsists

1.Mouth

2.Buccalcavity

a.Tongue b. Teeth c. Salivaryglands

3.Oesophagus

4.Stomach

5.Smallintestine:-

a.Duodenum b. Jejunum c. Ilium

6.Largeintestine

a.Caecum b.Colon c. Rectum d.Anus
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1.Mouth:-Itistransverseslit.Mouthisboundedbytwosoftmoveablelips.Thathelpsinholdingfood.
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2. Buccalcavity:-itisanteriorpart

of alimentary canalthatextends from

mouthto pharynxand liesbetweentwo

jawsupper(fix),lower(moveable).

a. TongueItis muscular,sensitive,

movable and flatstructure which is

attached posteriorlyoverthe lowerjaw.

Tonguebearstestbudsfortesting food.

Sweetanteriorly,salt-anterio-laterly,sour

antero-posteriorlyandbitterposteriorly.

Function–

a. Itmovesfoodinbuccalcavityfor

crushingunderteeth,mixingwithsaliva.

b. Tonguecleanstheteeth.

c. Itfunctions as a movable spoon

duringdrinking.

b.Teeth:-Teetharehardstructureswhicharepartiallyembeddedinsocketsofjaw-bones.

Theexposedpartsofteetharecoveredbyashiningandhardestsubstancecalledenamel.

HumanhavetwosetsofteethDeciduousandpermanent.Deciduous(milkteeth)occurininfants.

From 6-12yearsthemilkteetharelostandreplacedbypermanentteeththatare32innumber.

Themolararecalledwisdom teethastheyoccurinageof18to25year.

Type Shape Function NumberinEachJaw

1.Incisors Chisel–shaped Biting 4

2.Canines Dagger-shaped Tearing(littleuseinhumans) 2

3.Pre-molars Cuspedbroadedged Grinding 4

4.Molars Cuspedbroadedged Grinding 6

3.SalivaryGlands:-threepairofsalivaryglandsopenintobuccalcavity.

1)Parotid(belowears) 2)submaxillary(attheangleoflowerjaw) 3)sublingual (below

tongue)

About1.0-1.5lofnearneutralsalivaispouredintobuccalcavityeachday.Salivaconsistsofmucus,

water,lysozymeandptyalinEnzyme.

Functionsofsaliva:

(i) Mucusandwatermakesthefoodsoftantslipperyforcrushingandformationofbolus.

(ii) Wateringthemouthduetoexcessivesecretionofsaliva.

(iii) Lysozymeisantimicrobialenzymewhichkillsbacteria.

(iv) Thedigestiveenzymeptyalin(salivaryamylase)actsonstarchandglycogentochange

them intosweetsugars(maltose)

(v) 30-40%ofstarchisconvertedintodextrinsandmaltosebysalivaryamylase.

(vi) Itcleanstheteeth

(vii) Itactsasasolventfordissolvingchemicalspresentinfoods.

(viii) Itkeepsbuccalcavitymoist.

Actionoffood:-foodismoistened,crushedandpartiallydigestedduetoactionofsalivaryamylase.Attheend
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ofitfoodisknownasbolus

4.Pharynx:-itisfunnelshapedstructurewhichiscommonforrespiratoryanddigestivetrack.

Foodentersinpharynxintheform ofbolus.Soonthemusclesofpharynxcontracttopushthe

foodintooesophagus.Theactofpushingfoodintooesophagusiscalledswallowing(deglutition).

5.Oesophagus:-itisalsoknownasfoodpipe.Itisnarrow,muscularandtubularpartthat

connectspharynxwithstomach.Itslengthis258cm.itdoesnotcontainanydigestiveglands.It

wallsecretsmucustolubricantthefood.Actionofsalivaryamylaseiscontinuing.Inoesophagus

food is pushed toward stomach bya wave ofalternate contraction and expansion called

Peristalsis.

6.Stomach:itislargeJ-shaped,widest,thickwalledmuscularorgan.Itliesintheleftupperpart

ofabdomenbelow diaphragm.Ithasalargenumberofgastricglands.Thesecretionsofthese

glandsareknownasgastricjuice.Periodiccontractionchurnsthefoodandmixesitwithgastric

juice.

a.GastricjuicecontainsHCL,mucus,pepsin,gastriclipaseandrennin.Pepsinandreninare

secretedintheirinactivestatesofpepsinogenandprorenin.

i.functionofHCL:-softenthefood

1. S̀topstheactionofsalivaryamylase.

2.Killsgermsandbacteria.

3.Activatestpepsinogenandprorenininactivestates.

Pepsinogen Pepsine
HCl

⃗

Prorenin Renin
HCl

⃗

4.Pepsinismajorenzymewhichfunctionsinacidicmedium.

Protien Peptones+Proteoses
Pepsin

⃗

5.Duetoactionofrennincurdledmilkstaysinstomachforlongerperiodfor

pepsintoactonit.

Casein Paracasein
renin

⃗
(insoluble)

6.Gastric lipase is active only in infants.Itbreaks down fatinto its

components.

7.In stomach the food stays for1-6 hrdepending upon type offood.

Carbohydraterichfood(1-2hr),proteinrich(2-3hr),fatrich(3-6hr).during

this time period bolus is converted into chyma.Chyma passes into

duodenum throughapyloricvalve.Water,glucose,alcohol,drugsandsome

mineralsareabsorbedinstomach.

7.SmallIntestine:-itislongestpartofalimentarycanalwhichisabout6m inlengthand2.5-3.5

cm indiameter.Smallintestineisknownsobecauseofitslesserdiameter.Itisseatofmajor

digestionandabsorption.itssecretioniscalledsuccusentericus.ithasthreeparts:-
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a.Duodenum:-itisproximalpartofsmallintestine...itreceiveschymafrom stomach.It

U-shapedloop.Thisisabout25cm inlength.Itsglandssecretealkalinemucusthathelps

inneutralizingthechymaandprotectwallfrom corrosion.

i.Acommonhepatopancreaticductpensintoduodenum.Itisformedofacommon

bileductfrom liverandgallbladderandapancreaticductfrom pancreas.Bileduct

carriesayellowishgreenbitterliquidfrom gallbladderandliver.Bilecontains

alkaline organicsalts (sodium bicarbonates,potassium bicarbonate.),bill

pigments(greenbiliverdinandyellowishbilirubin)andbillsalt.Digestiveenzymes

areabsent.

ii.functionsofbill:-
1.neutralizetheacidityofchyma

2.protectsthewallfrom corrosion

3.Makesthefoodalkalinefrom actionofpancreaticjuice.

4.breaksfatintofineglobulesforactionoflipase

5.Emulsification:-brakingoffatintofineglobulesiscalledemulsification.

iii.PancreaticJuice:-italkaline.itcontainsthreemainenzymes–

1.Trypsin:–itproteolyticenzymewhichfunctionsinalkalinemedium.Itis

secretedininactiveform oftrypsinogen.Itbreaksdownprotein,proteoses

andpeptonestoform peptides.

2.Amylase:– it acts on starch,glycogen,dextrin and other complex

carbohydratestoform maltoseandothersugars.

3.Lipase.:– itisalsocalledsteapsin.Itfatdigestiveenzyme.Itactson

emulsifiedfattoform fattyacidandglycerol.

Starch+DextrinsProrenin Maltose
Amylase

⃗
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Proteoses+peptones Peptides
Trypsin

⃗

Fat Fattyacid+Glycerol
Lipase

⃗

Differenceb/wPepsinandTrypsin

Character Pepsin Trypsin

1.component Itiscomponentofgastricjuice. Itiscomponentofpancreaticjuice.

2.InactiveState It is produced in the inactive state of

pepsinogen.

Trypsin is produced in inactive

statecalledtrypsinogen.

3.Activation TheenzymeisactivatedbyHCIofgastric
juice.

The enzyme is active by
enterokinaseofintestinaljuice.

4.Regionofactivity Itisactiveinstomach. It is active in duodenum and
jejunum.

5.Medium Itfunctionsinacidicmedium. Itfunctionsinalkalinemedium.

b.Jejunum:-itismiddlecoiledpartofsmallintestine.Itslengthis1.5-2.0m.itistheseat

ofmaximum digestion.Enzymesofintestinaljuicecompletetheprocessofdigestion.

Peptides AminoAcid
Erepsin

⃗

Sucrose Glucose+Fructose
Invertase

⃗

Maltose Glucose+Glucose
Maltase

⃗

Lactose Glucose+galactose
Lactase

⃗

c.Ilium:-Itisthedistalcoiledpartofsmallintestine.Itslengthis3.5m.digestiveglands

arefewer.Villiarepresentforabsorption.A villushasonelymphvessels(lacteal),a

number of blood capillaries and a covering of epithelial cell (specialized for

absorption).absorptionoccursbypassivetransport,activetransport.

i.Theabsorbedfatistakenawaybylacteal,othermaterialaretakenupbyblood

capillariesfortransporttotheregionofstorageanduse.

ii.Glucoseidstoredasglycogeninliverandmuscles.Itreacheseverycellfor

absorption.Aminoacidsareabsorbedbycellsforassimilation.Excessamino

acidsaredeaminatedbyliver.Fatisstoredinadiposetissue.
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8.LargeIntestine:-itisdistalregionofalimentarycanalwhichis1.5-1.8m longand4-5cm in

diameter.Itreceivessemifluidmixtureofundigestedmatter,mucus,water.Itdoesnotcontain

anydigestiveglands.

a.Caecum:-itisasmallpouchofabout6cm diameterliesatthejunctionofsmalland

largeintestine.Anarrow blindtubularoutgrowthisconnect4edtocaecum itiscalled

vermiformappendix.Bothcaecum andvermiform appendixisvestigialorgan.

b.Colon:-longest,invertedU-shapedpartoflargeintestine.Itabsorbswaterandconverts

undigestedfoodintofaecalmatter.Thebacteriapresentsincolonfeedonundigested

matterandsecreateVitaminB,VitaminK.gasformationismostlyduetothesebacteria.

c.Rectum:-LastpartofintestineBroaderthanColon.Lengthis13.15cm.faecalmatteris

collectedinit.

d.Anus:-Rectum opensintoanus.Faecalmatterisegestedthroughit.

Vestigialorgan:-thoseorganswhichhavebecomereducedandnonfunctionalduetoevolutionbutare

fullyformedandfunctionalinancestors.

Appendicitis:-infectionofvermiform appendixcausesacutepaininthelowerrightpartofabdomen.Itis

calledAppendicitis.

Appendectomy:–infectedappendixisremovedsurgically.ThispracticeiscalledAppendectomy.

Liver:-largestgland ofbody.Weight1.5 kg or1/40 weightofbody.Lies in rightupperside of

abdomen.Softreddishbrownincolour.Containingpearshapedyellowishsaccalledgallbladder.Gallbladder

concentratesandstorebile.Bileissecretedbyliver.

Openingandclosingofstomata:theopeningandclosingofstomatalporesiscontrolledbytheguard

cells.Whenwaterflowsintotheguardcells,theyswell,becomecurvedandcausetheporetoopen.Onthe

otherhand,when theguardcellslosewater,theyshrink,becomestraightandclosingthestomatalpore.A

largeofamountofwaterisalsolostfrom thecellsoftheplantleavesthroughopenstomatalpores.Sowhen
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theplantdoesnotneedcarbondioxideandwantstoconservewater,thestomatalporesareclosed.

FactorAffectingPhotosynthesls
Therateofphotosyntheticprocessisaffectedbyseveralexternal(environmental)andinternalfactors.

Thesefactorsare:-

1.Light.Theultimatesourceoflightforphotosynthesisingreenplantsissolarradiation(i.e.radiation

comingfrom Sun).outofthetotalsolarenergyreachingtotheearache,onlyaverysmallportion(about

25%)isusedinphotosynthesis.Lightvaries inintensity,quality(wavelength)andduration.Underlow

lightintensitytherateofphotosynthesisisalsolow.Increaseinlightintensitycausesincreaseinthe

rateofphotosynthesisuptoacertainlimit.Atveryhighlightintensity,thephotosynthesisisdecreased

duetophoto–oxidationoftheconstituents(solarization).

Thequalityoflightalsoaffectsphotosynthesis.Greenpigmentschlorophyllsabsorbmostlythe

blueandtheredregionsofthespectrum.Theyreflectgreenlight.Therefore,photosynthesisis

highinblueandredlight.Photosynthesisdoesnotoccuringreenlight.

2.Temperature.Therateofphotosynthesisincreasesbyincreaseintemperatureupto40°C.above

thistemperature,thereisadecreaseinthephotosynthesis.Similarly,low temperaturealsoinhibits

photosynthesis.Thetemperatureaffectsphotosynthesisbyaffectingtheactivityofenzymes.Weknow

thatthedarkreactionofphotosynthesisinvolvesseveralenzymes.Theseenzymesfunctionata

specificrangeoftemperature.Lowtemperaturelowerstheactivityofenzymesandhightemperature

causesinactivationofenzymes.

3.Carbondioxide.Carbondioxideispresentintheatmosphereintheconcentrationof0.032% by

volume.Itisreallyalowconcentrationforphotosynthesis.Thus,therateofphotosynthesisincreases

byincreasingtheconcentrationofCO2intheatmosphereifthelightandtemperatureconditionarenot

limiting.Atthesametime,veryhighconcentrationofCO2 becomesatoxictoplantsandinhibits

photosynthesis.

4.Water.Waterisanessentialraw materialinphotosynthesis.Thisrarelyactsasalimitingfactor

becauselessthan1%ofthewaterabsorbedbyaplantisusedinphotosynthesis.However,therateof

photosynthesisislowerediftheplantsareinadequatelysuppliedwithwater.Underwaterdeficient

conditionsthestomatalaperturesremainclosedtoreducethelossofwaterbytranspiration.Asa

consequence,theentryofCO2isalsostoppedintotheleaves.

(I) PhotosyntheticcarbonreductioncyclediscoveredbyCalving,BensonandBassham (1953).This
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cyclicprocessiscalledCalvincycle.InCalvincycle,6moleculesofCO2arerequiredoffixation,to

produceonemoleculeofglucose.

(II) Chloroplastsarenotfoundintheupperandlowerepidermisofgreenleafexceptinguardcellsof

stomata.Theyoccurinmesophyllcellsthatoccupythespacebetweenupperandlowerepidermis.

Themesophyllisdifferentiatedintopalisadeandspongyparenchymainmostoftheleaves.

Multiplechoicequestion

1.Nutritionincludesthestudyof_____________.

a.theorganism'sfood

c.processofdigestion

b.thewayanorganism obtainsfood

d.alloftheabove

2.Autotrophicorganismsinclude____________.

a.greenplantsandsulphurbacteria

b.greenplantsandallthebacteria

c.bacteriaandvirus

d.bacteriaandfungi

3.Organismsthatsynthesistheirownfoodarecalled_________________.

a.greenplants

b.sulphurbacteria

c.autotrophs

d.purple-sulphurbacteria

4.Amoebafeedswiththehelpof_______________.

a.tentacles

b.pseudopodia

c.foodvacuole

d.noneoftheabove

5.Anexampleofhigherplantparasiteis__________.

a.Pythium

b.Phytophthora

c.Agaricus

d.Cuscuta

6.Exampleofchemosyntheticbacteriaare_____________.

a.E.coli

b.sulphurbacteria

c.cyanobacteria

d.nitrobacter

7.Insaprophytes,foodisdigested______________.

a.withinthecells b.inthedigestivetract
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c.outsidethecells

d.withinthefoodvacuole

8.Parotidglandisa/an_______________.

a.gastricgland

b.intestinalgland

c.salivarygland

d.noneoftheabove

9.Erepsinconverts________________.

a.proteinsintoaminoacids

b.proteinsintopeptides

c.peptidesintoaminoacids

d.noneoftheabove

10.Anenzymethatactsonlyinanacidicmedium is______.

a.pepsin

b.trypsin

c.rennin

d.amylase

11.Anon-enzymeproteinpresentinthesalivais_________.

a.heparin

b.mucin

c.ptyalin

12.Absorptionismaximum inthesmallintestinebecauseof___________.

a.thepresenceofvilli

b.itslength

c.itsthinwalls

d.alltheabove

13.Photolysisis______________.

a.theabsorptionoflightbychlorophyll

b.theassimilationofcarbondioxide

c.thesplittingofwater

d.noneoftheabove

14.Theoptimum levelofcarbondioxideintheatmosphereis_________.

a.0.3%

b.0.04%

c.0.1%

d.0.03%
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15.Pyloricvalveispresentinthe_____________.

a.Heart

b.Liver

c.stomach

d.intestine

16.Inthemouththefoodisformedinto__________.

a.chyme

b.chyle

c.bolus

d.pellets

17.Anexampleofaherbivoreis___________.

a.amoeba

b.Hydra

c.grasshopper

d.noneoftheabove

18.Appendixisapartof_________.

a.Ileum

b.duodenum

c.caecum

d.Colon

19.Bilejuiceissecretedby______________.

a.Liver

b.pancreas

c.salivarygland

d.intestine

20.Bilejuiceis_______________.

a.alkaline

b.acidic

c.neutral

d.nearacidic

21.Thethreeportionsofthesmallintestine,inthecorrectorder,are_____________.

a.caecum,colon,rectum

b.ileum,duodenum,jejunum

c.colon,caecum,rectum

d.duodenum,jejunum,ileum

22.Theenzymethatissecretedinaninactiveform is_______.

a.Lipase

b.trypsin

c.rennin

d.ptyalin
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23.Photosynthesisis_______________.

a.acatabolicreaction

b.ananabolicreaction

c.anenergyreleasingreaction

d.noneoftheabove

24.Thedigestivejuicethatisalmostneutralis____________.

a.gastricjuice

b.bilejuice

c.pancreaticjuice

d.noneoftheabove

25.Haustoriaofparasitesaremodified_____________.

a.Roots

b.Branches

c.Leaves

d.noneoftheabove

26.Themoleculesknownastheenergycurrencyofthecellare________________.

a.NAD

b.NADP

c.ATP

d.ADP

27.Themodeofnutritioninnon-greenplantsiscalled______________.

a.autotrophic

b.heterotrophic

c.holozoic

d.holophytic

28.Largeintestineinmanmainlycarriesout_____________.

a.digestionoffats

b.Absorption

c.assimilation

d.digestionofcarbohydrates

29.Thelargestglandofthebodyis_____________.

a.parotidgland

b.Liver

c.pancreas

d.submandibulargland

30.Chlorophylls,carotenes,andxanthophyllsare:

(a)enzymes (b)hormones
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(c)steroids (d)pigments

31.Whichoftheseisrequiredforphotosynthesis:

(a)oxygen  (b)carbondioxide (c)nitrogen   (d)ozone

32.Abeakerisfilledwithwaterandtwigsofhydrillaareinsertedinthefunnelsothatthecutendsare

inthetubeofthefunnel,andthefunnelisputinthewater.Thenatesttubefullofwaterisinverted

overtheinvertedfunnel.Airbubblesfrom theplantcollectatthetipofthetube.Thisexperiment

demonstratesthatoxygenisevolvedduringphotosynthesis;butifboiledwaterisusedinsteadof

pondwaterinwhichhydrillagrows,then:

(a) airbubblesarenotproduced

(b) airbubblesareproducedinlargenumbers

(c) onlyafewairbubbleareproduced

(d) onlyoneairbubbleisproduced

33.Oxygenliberatedduringphotosynthesiscomesfrom:

(a)chlorophyll  (b)water (c)C02 (d)air

34.Thesiteofdarkreactionduringphotosynthesisis:

(a)grana  (b)chlorophyll (c)stroma  (d)nucleus

35.Whichoneofthefollowingenzymesispresentinsaliva?

(a)pepsin  (b)trypsin (c)ptyalin  (d)chymotrypsin

36.Wisdom teethare:

(a)incisors  (b)canines (c)molars  (d)premolars

Answerkey
1.d
2.a
3.c
4.b
5.d
6.d

7.c
8.c
9.c
10.a
11.b
12.d

13.c
14.d
15.c
16.c
17.c
18.c

19.a
20.a
21.d
22.d
23.b
24.c

25.a
26.c
27.b
28.b
29.b
30.d

31.b
32.a
33.b
34.c
35.c
36.c

QUESTION

1. Whatisthedifferencebetweentheepiglottisandtheuvula?

Ans:Theepiglottisismadeofcartilageandiswhatcoverstheopeningofthetracheatopreventfoodand

otherforeignbodiesfrom enteringtheairway.

Theuvulaisfoundinthebackofthemouth(youcanseeitdanglingfrom theroofofyourmouthwhenyou

lookinthemirror.)Ithasseveralfunctions,includingpreventingfoodfrom enteringthenasalcavity,

causingthegagreflex,andaidsincreatingseveraltypesofspeechsounds

2. Whyisdiffusioninsufficienttomeettheoxygenrequirementofmulti-cellularorganismslikeus?

Ans:Everyliving cellrequiresoxygen forperforming cellularrespiration.In unicellularorganisms(e.g.,

Amoeba),thesinglecellisindirectcontactwithenvironment.Oxygenpassesintoitthroughdiffusion.In

simplemulti-cellularorganisms(e.g.,Hydra),everycellmayalsogetoxygenthroughdiffusionfrom

environment.Thisisnotpossibleincomplexmulti-cellularorganismslikehumans.Thebodyiscoveredby

deadcells.Thelivingcellsarenotincontactwithexternalenvironment.Diffusioncannotcarryoxygento

eachandeverycellthroughasmallopeningmeantforpassageofairbecausecelltocelldiffusionisa

veryslow process.Passageofoxygenfrom lungstotoesthroughcelltocelldiffusionwilltakeabout

threeyears.
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3. Howarefatsdigestedinourbody?Wheredoesthisprocesstakesplace?
Ans:DigestionofFat:
Digestionoffattakesplaceinthesmallintestine.Thefatsarepresentintheform oflargeglobulesinthe

smallintestine.Fat-digestingenzymesarenotabletoactuponlargeglobulesefficiently.
Bilejuicesecretedbytheliverispouredintotheintestinealongwithpancreaticjuice.Thebilesaltspresentin

thebilejuiceemulsifythelargeglobulesoffats.So,duetoemulsificationlargeglobulesbreakdowninto
smallglobules,whichprovidelargersurfaceareatoactuponbytheenzymes.

Lipaseenzymepresentinthepancreaticjuicecausesbreakdownofemulsifiedfats.Glandspresentinthewall
ofsmallintestinesecreteintestinaljuicewhichcontainslipaseenzymethatconvertsfatsintofattyacids
andglycerol.     

4. Whatistheroleofsalivainthedigestionoffood?
Ans:Salivaissecretedbysalivaryglands. Ithasimportantrolesinthedigestionoffood:

(a)Itmoistensthefoodwhichhelpinchewingandbreakingofthefoodparticlesintosmallerones,sothat
the digestiveenzymesalivaryamylasecandigestthestarchefficiently.
(b)Salivacontainsadigestiveenzymecalledsalivaryamylase,whichbreaksdownstarchintosugarslike
maltose.  

5. Whatarethenecessaryconditionsforautotrophicnutritionandwhatareitsby-products? 
Ans:Thefollowingthenecessaryconditionsforautotrophicnutrition:
1.Presenceofchlorophyllinthelivingcells.
2.Provisionofsupplyofwatertogreenpartsorcellsoftheplanteitherthroughrootsorbysurrounding

environment.
3.Availabilityofsufficientsunlighttoprovidetheenergyrequiredtocarryoutphotosynthesis.
4.Sufficientsupplyofcarbondioxidewhichisoneoftheimportantcomponentsfortheformationof

carbohydratesduringphotosynthesis.
Theby-productsofautotrophicnutritionarestarch(carbohydrate)andoxygen. 

SampleQuestions

Q.1:Whichpigmentcapturessolarenergy?
Ans:Chlorophyll

Q.2:Nameanythreelifeprocesses.
Ans:Nutrition,respirationandbloodcirculation

Q.3:Answerthefollowingquestions:
(i)Whatisthefirstreactioninphotosynthesis?
(ii)Inwhichform doplantsstorefood?
Ans:(i)Thefirstreactioninphotosynthesisisthephotolysisofwater.
(ii)Theproductofphotosynthesisisglucose,whichisstoredinplantsintheform ofstarch.

Q.4:Whataretheinorganicsourcesusedbyplantsformakingfood?
Ans:Carbondioxide,waterandsunlight.

Q.5:Whataretheoutsiderawmaterialsusedbyanorganism? 
Ans:Variousoutsiderawmaterialsusedbyanorganism areasfollows:
1.Foodasasourceofsupplyingenergyandmaterials.
2.Oxygenforthebreak-downofthefoodtoobtainenergy.
3.Waterforproperdigestionoffoodandotherfunctionsinsidethebody.
Theraw materialsrequiredbyanorganism willvarydependingonthecomplexityoftheorganism andits
environment.

Q.6:Plantshavelowerenergyneedandrelativelyslow transportation system thanthoseofanimals.Give
reasons.
Ans:Energyneedsdifferbetweendifferentbodydesigns.Unlikeanimals,plantsdonotmoveandplantbodies
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havealsoalargeproportionsofdeadcellsinmanytissues.Asaresult,plants havelowerenergyneedsand
alsorelativelyslowtransportationthanthoserequiredbyanimals.


