
0714497530

Novels,UpdatedKASNEB,ICT,IT,College,HighSchoolNotes&Revisionkits (isabokemicah@gmail.com) 1

BIOLOGY
FORMONENOTES

(isabokemicah@gmail.com)

IntroductiontoBiology
 Biology derived from Greek words-BIOS meaning LIFE and LOGOS meaning STUDY or

KNOWLEDGE.
 Biologymeans"lifeknowledge".
 Itisthestudyoflivingthings/organisms.

BranchesofBiology
 Botany-studyofplants.
 Zoology-studyofanimals.
 Microbiology-study'ofmicroscopicorganisms.
 Morphology-studyofexternalstructureoforganisms.
 Anatomy-studyofinternalstructureoforganisms.
 Physiology-studyofthefunctioningorworkingofthecellsorbody.
 Biochemistry-studyofthechemistryofmaterialsinlivingorganisms.
 Cytology-studyofcells.
 Genetics-studyofinheritance.
 Ecology-studyoftherelationshipbetweenorganismsandtheirenvironment.
 Taxonomy-sortingoutoforganismsintogroups.
 Histology-studyoffinestructureoftissues.
 Virology-studyofviruses.
 Bacteriology-studyofbacteria.
 Entomology-studyofinsects.
 Ichthyology-studyoffish.

ImportanceofBiology
 Onelearnsaboutthefunctioningofthehumanbody.
 Oneunderstandsthedevelopmentalchangesthattakeplaceinthebody.
 Itcontributesimmenselytoimprovedlife.
 Itenablesonetoentercareerssuchas:

 Medicine,
 Nutrition,
 PublicHealth,
 Dentistry,
 Agriculture
 EnvironmentalStudies.
 Teaching

CharacteristicsofLivingThings
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Lifedefinedthroughobservationsofactivitiescarriedoutbylivingthings;

 Nutrition–

 Nutritionistheprocessesbywhichfood/nutrientsareacquired/madeandutilizedby

livingorganisms.

 Greenplantsandcertainbacteriamaketheirownfood.

 Allotherorganismsfeedoncomplexorganicmaterials.

 Respiration–

 Thisisthebreakdownoffoodtoprovideenergy.

 Theenergyreleasedisusedforvariousactivitiesintheorganism.

 GaseousExchange–Processthrowwhichrespiratorygases(CO2&O2)aretakeninandout

througharespiratorysurface.

 Excretion–

 Excretionistheremovalofmetabolicwastesfrom thebody.

 Substanceslikeurea,carbondioxide(Carbon(IV)oxide).

 Thesesubstancesarepoisonousifallowedtoaccumulateinthebody.

 GrowthandDevelopment–

 Growthmeansirreversiblechangeinsize.

 Allorganismsincreaseinsizethatis,theygrow.

 Developmentisirreversiblechangeincomplexity.

 Astheydoso,theyalsobecomedifferentiatedinform.

 Reproduction-Reproductionistheformationofnewindividualsofaspeciestoensure
continuedexistenceofaspeciesandgrowthofitspopulation.

 Irritability–

 Theabilityoforganismstodetectandrespondtochangesintheenvironment.Thisisof
greatsurvivalvaluetotheorganism.

 Movement–

 Istheprogressivechangeinpositionfrom oneplacetoanother.

 Someorganismsaresessile(i.e.fixedtothesubstratum).

 Themajorityofplantsmoveonlycertainparts.

CollectionandObservationofOrganisms
Biologyasapracticalsubjectislearntthroughhumanehandlingoforganisms.

Materialsneededforcollectionoforganisms:-
 Knivestocutportionsofplantstem/rootoruproot.
 Polythenebagstoputthecollectedplantorspecimens.
 Insectcollectingjars.
 Insectkillingjars.
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 Handgloves.
 Sweepnets
 Pooters
 Traps

ObservationofOrganisms
 Observetheplant/animalinitsnaturalhabitatbeforecollecting.
 Identifytheexactplace-onsurface,underrock,ontreetrunk,onbranches.
 Whatdoesitfeedon?
 Howdoesitinteractwithotheranimalsandtheenvironment?
 Howmanyofthatkindofplantoranimalareinaparticularplace?
 Plantspecimensplacedonthebenchandsortedoutinto;-seeds/stems/roots/leaves/fruits.
 Animalspecimensmaybeleftinsidepolythenebagsiftransparent.
 Others(killedones)areputinpetridishes.
 Usehandlenstoobservetheexternalfeaturesofsmallanimals.

PresentingtheResultsofObservations
 Organismsareobservedandimportantfeaturesnoteddown:colour,texturehardorsoft;if

hairyornot.Sizeismeasuredorestimated.
 BiologicalDrawings-Itisnecessarytodrawsomeoftheorganisms.
 Inmakingabiologicaldrawing,magnification(enlargement)isnoted.
 Indicatethemagnificationofyourdrawing.
 i.ehow manytimesthedrawingislarger/smallerthantheactualspecimenMG=lengthof

drawing/lengthspecimen

HowtoDraw
 Severaldrawingsofoneorganism maybenecessarytorepresentallfeaturesobserved,e.g.
 Anteriorviewofgrasshoppershowsallmouthpartsproperly,butnotalllimbs.
 Lateral(side)viewshowsallthelegs.

Collection,ObservationandRecordingofOrganisms

Collection
 Plantsandanimalscollectedfrom theenvironment,nearschoolorwithinschoolcompound

usingnets,bottlesandgloves.
 Animalscollectedinclude:-arthropods,earthwormsandsmallvertebrateslike

lizards/chameleons/rodents.
 Placeinpolythenebagsandtaketothelaboratory.
 Stinging/poisonousinsectskilledusingether.
 Otheranimalsareobservedliveandreturnedtotheirnaturalhabitat.
 Plantspecimencollectedinclude:-leaves,flowersandwholeplants.
 Observationsaremadetoshowthefollowing:-
 Plantshaveroots,stems,leavesandflowers.
 Animalshavelegs,hair,hardoutercovering,feathers,eyes,mouth,limbsandother

appendages,
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Thedifferencesbetweenanimalsandplantscollected.

ComparisonBetweenPlantsAndAnimals

Plants Animal

l.
Plantsarefixedinpositionanddonot"
move.

l.
Mostanimalsmoveinsearchoffood,
shelterandmates.

2.Respondslowlytostimuli. 2.Respondquicklytostimuli.

3.Cellshavecellulosecellwalls. 3.Cellshavenocellwallsonlyacell
membrane4.Plantsmaketheirownfoodfrom simple 4.Animalsfeedonalreadymadefood.

materialssuchasCO2andwaterusing

lightenergy.



0714497530

Novels,UpdatedKASNEB,ICT,IT,College,HighSchoolNotes&Revisionkits (isabokemicah@gmail.com) 5

ClassificationI
Introduction

 Classificationisputtingorganismsintogroups.
 Classificationisbasedonthestudyofexternalcharacteristicsoforganisms.
 Itinvolvesdetailedobservationofstructureandfunctionsoforganisms.
 Organismswithsimilarcharacteristicsareputinonegroup.
 Differencesinstructureareusedtodistinguishonegroupfrom another.
 Themagnifyinglensisaninstrumentthatassistsintheobservationoffinestructuree.g.hairs

byenlargingthem.

UsingaMagnifyingLens
 Aspecimenisplacedonthebenchorheldbyhand,
 Thenthemagnifyinglensismovedtowardstheeyeuntiltheobjectisdearlyfocusedandan

enlargedimageisseen.
 Themagnificationcanbeworkedoutasfollows:

lengthofthedrawing
Magnification=lengthofthespecimen

 Note:magnificationhasnounits.

Nececity/needforClassification
 Tobeabletoidentifyorganismsintotheirtaxonomicgroups.
 Toenableeasierandsystematicstudyoforganisms.
 Toshowevolutionaryrelationshipsinorganisms.

MajorUnitsofClassification(TaxonomicGroups)
 Taxonomyisthestudyofthecharacteristicsoforganismsforthepurposeofclassifyingthem.
 ThegroupsareTaxa(singularTaxon).

Thetaxonomicgroupsinclude:
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 Species:Thisisthesmallestunitofclassification.Organismsofthesamespeciesresemble
eachother.Thenumberofchromosomesintheircellsisthesame.Membersofaspecies
interbreedtoproducefertileoffspring.

 Genus(pluralgenera):A genusismadeupofanumberofspeciesthatshareseveral
characteristics.Membersofagenuscannotinterbreedandiftheydo,theoffspringareinfertile.

 Family:Afamilyismadeupofanumberofgenerathatshareseveralcharacteristics.
 Order:Anumberoffamilieswithcommoncharacteristicsmakeanorder.
 Class:Ordersthatshareanumberofcharacteristicsmakeupaclass.
 Phylum/Division:Anumberofclasseswithsimilarcharacteristicsmakeupaphylum (plural

phyla)inanimals.Inplantsthisiscalledadivision.
 Kingdom:Thisismadeupofseveralphyla(inanimals)ordivisions(inplants).Itisthelargest

taxonomicunitinclassification.

Kingdoms

Livingorganismsareclassifiedintofivekingdoms;
 Monera,
 Protoctista,
 Fungi,
 Plantae
 Animalia.

Kingdom Fungi
 Someareunicellularwhileothersaremulticellular.
 Theyhavenochlorophyll.
 Mostaresaprophytice.g.yeasts,mouldsandmushrooms.
 Afewareparasitice.g.Pucciniagraminae.

Kingdom Monera(Prokaryota)
 Theseareverysmallunicellularorganisms.
 Theylackanuclearmembrane
 donothaveanyboundmembraneorganelles.
 HencethenameProkaryota.
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 Theyaremainlybacteria,e.g.Vibriocholerae.

Kingdom Protoctista
 Theyareunicellularorganisms.
 Theirnucleusandorganellesaresurroundedbymembranes(eukaryotic).
 Theyincludealgae,slimemoulds-fungi-likeandprotozoa

Kingdom Plantae
 Theyareallmulticellular.
 Theycontainchlorophyllandareallautotrophic.
 Theyinclude;Bryophyta(mossplant),Pteridophyta(ferns)andSpermatophyta(seedbearing

plants).

Kingdom Animalia

 Theseareallmulticellularandheterotrophic.
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 Examplesareannelida(earthworms),mollusca(snails),athropoda,chordata.
 ExampleofArthropodsareticks,butterflies.
 MembersofChordataarefish,frogsandhumans.

ExternalFeaturesofOrganisms

Inplantsweshouldlookfor:-
 Sporecapsuleandrhizoidsinmossplants.
 Soriandfrondsinferns.
 Stem,leaves,roots,flowers,fruitsandseedsinplants.

Inanimals,someimportantfeaturestolookforare:
 Segmentation,presenceoflimbsand,numberofbodyparts,presenceandnumberofantennae.

Thesearefoundinphylum arthropoda:
 Visceralclefts,notochord,nervetube,furorhair,scales,fins,mammaryglands,feathersand

wings.
 Thesearefoundinchordata.

BinomialNomenclature

 Organismsareknownbytheirlocalnames.

 Scientistsusescientificnamestobeabletocommunicateeasilyamongthemselves.

 Thismethodofnamingusestwonames,andiscalledBinomialnomenclature.

 Thefirstnameisthenameofthegenus:(genericname)whichstartswithacapitalletter.

 Thesecondnameisthenameofthespecies(specificname)whichstartswithasmallletter.

 Thetwonamesareunderlinedorwritteninitalics.
 ManbelongstothegenusHomo,andthespecies,sapiens.
 ThescientificnameofmanisthereforeHomosapiens.
 MaizebelongstothegenusZea,andthespeciesmays.
 ThescientificnameofmaizeisZeamays.

PracticalActivities

 UseofCollectingNets,CuttingInstrumentsandHandLens.
 Forcepsareusedtocollectcrawlingandslowmovinganimals.
 Sweepnetsareusedtocatchflyinginsects.
 Cuttinginstrumentlikescapelisusedtocutspecimene.g.makingsections.

 Handlensisusedtomagnifysmallplantsandanimals.

 Drawingofthemagnifiedorganism aremadeandthelinearmagnificationofeachcalculated.

CollectionandDetailedObservationofSmallPlantsandAnimals
e.g.moss,ferns,bean.
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Lookforthefollowing:

 Mossplants:Rhizoidsandsporecapsules.
 Fernplants:Rhizomeswithadventitiousroots;largeleaves(fronds)withSori(clustersof

sporangia).
 Seedplants:Tree/shrub(woody)ornon-woody(herbs)e.g.bean.
 Rootsystem -fibrous,adventitiousandtaproot.

 Stem -positionandlengthofinterrnodes.

 Typeofleaves-simpleorcompound;arrangedasalternate,oppositeorwhorled.
 Flower-colour,numberofparts,sizeandrelativepositionofeach:
 Fruits-freshyordry;edibleornotedible.
 Seeds-monocotyledonousordicotyledonous.

Smallanimalse.g.earthworms,tick,grasshopper,butterfly,beetles.
Observetheseanimalstosee:ey1
 Numberoflegs.
 Presenceorabsenceofwings.
 Numberofantennae.
 Bodycovering.
 Bodyparts.
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THECELL
Introduction

 Thecellisthebasicunitofanorganism.

 Alllivingorganismsaremadeupofcells.

 Someorganismsaremadeupofonecellandothersaresaidtobemulticellular.

 Otherorganismsaremadeofmanycellsandaresaidtobemulticellular.

 Cellsaretoolittletoseewiththenakedeye.

 Theycanonlybeseenwiththeaidofamicroscope.

Themicroscope
Themicroscopeisusedtomagnifyobjects.

Magnification
 Themagnifyingpowerisusuallyinscribedonthelens.

 Tofindouthowmanytimesaspecimenismagnified,themagnifyingpoweroftheobjective

lensismultipliedbythatoftheeyepiecelens.

 Iftheeyepiecemagnificationlensisx10andtheobjectivelensisx4,thetotalmagnificationis

x40.

 Magnificationhasnounits.

 Itshouldalwayshavethemultiplicationsign.e.g.x40
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Microscopepartsandtheirfunctions

Parts Function(s)

Eyepiece Hasalenswhichcontributestothemagnificationoftheobject
underview.Coarseadjustment

knob
Movesthebodytubeupanddownforlongdistancesanditbrings
theimageintofocus.

Fineadjustmentknob Movesthebodytubeandbringstheimageintofinefocus.

Bodytube
Ji

Holdstheeyepieceandtherevolvingnosepiece.Itdirectslight
fromobjectivelensestotheeyepiecelens.

Revolvingnosepiece Holdsandbringsobjectivelensesintoposition.

Objective
lens

Contributestothemagnificationoftheobject.

Arm/limb Itisforhandlingthemicroscopeandalsotiltingit.

Stage Istheflatplatform ontowhichtheslidewiththeobjectisplaced.

Clips Theyholdtheslidefirmlyontothestage.

Condenser Concentrateslightontotheobject.

Diaphragm ~egulatestheamountoflightpassingthroughtheobject.

Mirror Reflectslightintothecondenser.

Hingescrew Fixesthearm tothebaseandallowsfortiltingofthearm.

Base/stand Providessupporttothemicroscope.

ToViewtheObject
 Turnthelowpowerobjectivelensuntilitclicksintoposition.
 Lookingthroughtheeyepiece,ensurethatenoughlightispassingthroughbyadjustingthe

mirror.
 Thisisindicatedbyabrightcircularareaknownasthefieldofview.
 Placetheslidecontainingthespecimenonstageandclipitintoposition.
 Makesurethatthespecimenisinthecentreofthefieldofview.
 Usingthecoarseadjustmentknob,bringthelowpowerobjectivelenstothelowestpoint.
 Turntheknobgentlyuntilthespecimencomesintofocus.
 Iffinerdetailsarerequired,usethefineadjustmentknob.
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 Whenusinghighpowerobjectivealwaysmovethefineadjustmentknobupwards.

CareofaMicroscope
 Greatcareshouldbetakenwhenhandlingit.
 Keepitawayfrom theedgeofthebenchwhenusingit.
 Alwaysholditwithbothhandswhenmovingitinthelaboratory.
 Cleanthelenseswithspeciallenscleaningpaper.
 Makesurethatthelowpowerobjectiveclicksinpositioninlinewitheyepiecelensbeforeand

afteruse.
 Storethemicroscopeinadust-proofplacefreeofmoisture.

CellStructureasSeenThroughtheLightMicroscope

Thecellasseenabovehasthefollowing:
Cellmembrane(Plasmamembrane):

 Thisisathinmembraneenclosingcellcontents.
 Itcontrolsthemovementofsubstancesintoandoutofthecell.

Cytoplasm:
 Thisisajelly-likesubstanceinwhichchemicalprocessesarecarriedout.
 Scatteredalloverthecytoplasm aresmallstructurescalledorganelles.
 Likeananimalcell,theplantcellhasacellmembrane,cytoplasm andanucleus.

vacuole.
 Plantcellshavepermanent,centralvacuole.Itcontainscellsapwheresugarsandsaltsare

stored.
Cellwall:

 Thisistheoutermostboundaryofaplantcell.
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 Itismadeofcellulose.
 Betweenthecellsisamiddlelamellamadeofcalcium pectate.

Chloroplasts;
 Withspecialstainingtechniquesitispossibletoobservechloroplasts.
 Thesearestructureswhichcontainchlorophyll,thegreenpigmentresponsiblefortrappinglight

forphotosynthesis.

TheElectronMicroscope(EM)

 Capableofmagnifyingupto500,000times.
 Thespecimenismountedinvacuum chamberthroughwhichanelectronbeam isdirected.
 Theimageisprojectedontoaphotographicplate.
 Themajordisadvantageoftheelectronmicroscopeisthatitcannotbeusedtoobserveliving

objects.
 However,itprovidesahighermagnificationandresolution(abilitytoseeclosepointsas

separate)thanthelightmicroscopesothatspecimencanbeobservedinmoredetail.

CellStructureasSeenThroughElectronMicroscope
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ThePlasmaMembrane
 Undertheelectronmicroscope,theplasmamembraneisseenasadoublelayer.
 Thisconsistsofalipidlayersandwichedbetweentwoproteinlayers.
 Thisarrangementisknownastheunitmembraneandtheshowstwolipidlayerswithproteins

within.
 Substancesaretransportedacrossthemembranebyactivetransportanddiffusion.

TheEndoplasmicReticulum (ER)
 Thisisanetworkoftubularstructuresextendingthroughoutthecytoplasm ofthecell.
 Itservesasanetworkofpathwaysthroughwhichmaterialsaretransportedfrom onepartof

thecelltotheother.
 AnERencrustedwithribosomesitisreferredtoasroughendoplasmicreticulum.
 AnERthatlacksribosomesisreferredtoassmoothendoplasmicreticulum.
 Theroughendoplasmicreticulum transportsproteinswhilethesmoothendoplasmicreticulum

transportslipids.
TheRibosomes

 ThesearesmallsphericalstructuresattachedtotheER.
 Theyconsistofproteinandribonucleicacid(RNA).
 Theyactassitesforthesynthesisofproteins.
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GolgiBodies
 Golgibodies are thin,plate-like sacs arranged in stacks and distributed randomlyin the

cytoplasm.
 Theirfunctionispackagingandtransportationofglycol-proteins.
 Theyalsoproducelysosomes.

Mitochondria
 Eachmitochondrionisarod-shapedorganelle.
 Madeupofasmoothoutermembraneandafoldedinnermembrane.
 Thefoldingsoftheinnermembranearecalledcristae.
 Theyincreasethesurfaceareaforrespiration.
 Theinnercompartmentscalledthematrix.
 Mitochondriaarethesitesofcellularrespiration,whereenergyisproduced.

Lysosomes
 Thesearevesiclescontaininghydrolyticenzymes.
 Theyareinvolvedinthebreakdownofmicro-organisms,foreignmacromoleculesanddamaged

orworn-outcellsandorganelles..

TheNucleus
 Thenuclesissurroundedbyanuclearmembranewhichisaunitmembrane.
 The nuclearmembrane has pores through which materials can move to the surrounding

cytoplasm.
 Thenucleuscontainsproteinsandnucleicaciddeoxyribonucleicacid(DNA)andRNA.
 Thechromosomesarefoundinthenucleus.
 Theyarethecarriersofthegeneticinformationofthecell.
 Thenucleolusisalsolocatedinthenucleusbutitisonlyvisibleduringthenon-dividingphaseofthecell.

TheChloroplasts
 Thesearefoundonlyinphotosyntheticcells.
 Eachchloroplastconsistsofanouterunit.membraneenclosingaseriesofinterconnected

membranescalledlamellae.
 Atvariouspointsalongtheirlengththelamellaeform stacksofdisclikestructurescalledgrana.
 Thelamellaeareembeddedinagranularmaterialcalledthestroma.
 Thechloroplastsaresitesofphotosynthesis.
 Thelightreactiontakesplaceinthelamellaewhilethedarkreactionstakeplaceinthestroma.

Comparisonbetweenanimalcellandplantcell
Plant
Cell

AnimalCell
• Hasacellwallandacellmembrane.·Hascellmembraneonly.
• Nucleusatperiphery. •Nucleusatthecenter.
• Have

chloroplasts.
•Havenochloroplasts.

• Hasalargecentralvacuole. ·Hasnovacuoles,theyaresmalland
scattered.• Areusually

large.
•Areusuallysmall.

• Areregularinshape. ·Irregularinshape.
• Hasno

centriole.
·Hascentrioles.

• Storesstarch,oilsandprotein. ·Storeglycogenandfats.
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CellSpecialisation
Cellsarespecialisedtoperform differentfunctionsinbothplantsandanimals.
Example;

 Palisadecellshavemanychloroplastsforphotosynthesis.
 Roothaircellsarelongandthintoabsorbwaterfrom thesoil.
 Redbloodcellshavehaemoglobinwhichtransportsoxygen.
 Sperm cellshaveatailtoswim totheegg.

 Multicellularorganismscellsthatperform thesamefunctionaregroupedtogethertoform a
tissue.

 Eachtissueisthereforemadeupofcellsthatarespecialisedtocarryoutaparticularfunction.

AnimalTissues-Examplesofanimaltissues

TypeofTissue Functions Characteristics

l.EpithelialTissue Covering.allowingmovement

ofmaterials
(a)Squamous

epithelium
Coveringofinternalorgans.lining
forbodycavity.

Thinflatcells.
(b)Columnar

epithelium
Secretion.absorptione.g.inthe
alimentarycanal.

Cellsthatarelongerthanthey
arewide.(c)stratified

epithelium
Coveringsurfaces,protectione.g.
theskin.

Severallayersofepithelial
cells(eithersquamous.cuboidalor
columnar).(d)Cuboidal

epithelium
Absoptione.g.inthekidneytubules.cubelikecells.

2.MuscularTissue Contraction,bringingabout
movementofbodyparts.

Contistsofunitscalled
myofibrils.(a)Striated

(skeletalor
Contractandallowmovement. Aremulticleated;have

transversestriations;voluntary
muscle)

controlledbyvoluntary
nervoussystem.(b)Smooth

(visceralor
coverinternalorgans;allow
movemente.g.

Arespindle-shaped.
mononucleated;involuntary

muscle)
peristalsis. controlledbyinvoluntary

nervoussystem.(c)CardiacmuscleCausecontractionoftheheart. contractrhythmically;are
myogenic(abilitytocontractiswithin)

3.SupportingTissue Supportthebody.providearigid Cellsthatproducehard
materials.framework,protectsofttissue.

(a)Cartilage
(b)Bone

4.Blood Transportofmaterials.protection
againstdisease.

Acomplextissueconsisting
ofthreetypesofcellssuspendedinafluid
medium (Plasma)5.NerveTissue Receivestimuliandtransmit

impulses;
Consistsofcellscalled
neuronesco-ordinatebodyactivities whichareinterconnected
throughaxonstoenabletransmission
ofimpulses

PlantTissues
Exampleofplanttissues

Typeof
Tissue

Functions Characteristics

LMeristematic Undergodivisionandcause
growth,

Smallthin-walledcelis,containa

e.g.increaseinlengthandgirth lotofcytoplasm;foundmostlyat
thetipofshootsandroots.

2.Parenchyma Photosynthesisgaseous
exchange;

Thinwalledcells;varyinshape

support;storage. andsize;manyintercellular
spaces.

3.Collenchyma Strengthening. Thickenedwalls;nointercellular

spaces;foundincortexofstems.
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4.
Sclerenchyma

Strengthening. Varyinshape;thickcellwalls;are

usuallydead.

5.Vascular Transportmaterials. Tubularvesselsandtrancheids

(a)Xylem Transportofwaterandmineral
salts.

joinedendtoend.
(b)Phloem Transportoforganicmaterials Sieveelementsjoinedtoeachother

(manufacturedfood). throughsievepores.

Organs

 Anorganismadeupofdifferenttissues

 e.g.theheart,lungs,kidneysandthebraininanimalsandroots,stemsandleavesinplants.

Organsystems

 Organswhichworktogetherform anorgansystem.

 Digestive,excretory,nervousandcirculatoryinanimalsandtransportandsupportsystem in
plants.

organism

 Differentorgansystemsform anorganism.

PracticalActivities

ObservationandIdentificationofpartsofalightmicroscopeandtheirfunctions
 Alightmicroscopeisprovided.
 Variouspartsareidentifiedandobserved.
 Drawingandlabellingofthemicroscopeisdone.
 Functionsofthepartsofthemircroscopearestated.
 Calculationsoftotalmagnificationdoneusingtheformula.

 Eyepiecelensmaginificationxobjectivelensrnaginification.

PreparationandObservationofTemporarySlidesofPlantCells
 Apieceofepidermisismadefrom thefleshyleafofanonionbulb.Itisplacedonamicroscope

slideandadropofwateradded.
 Adropofiodineisaddedandacoverslipplacedontop.
 Observationsaremade,underlowandmedium powerobjective.
 Thecellwallandnucleusstaindarkerthanotherparts.
 Alabelleddrawingismade.

 Thefollowingarenoted:Nucleus,cellwall,cytoplasm andcellmembrane.

Observationofpermanentslidesofanimalcells
 Permanentslidesofanimalcellsareobtainede.g,ofcheekcells,nervecellsandmusclecells.
 Theslideismountedonthemicroscopeandobservationsmadeunderlowpowerandmedium

powerobjectives.
 Labelleddrawingsofthecellsaremade.
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 Acomparisonbetweenplantandanimalcellismade.
ObservationandEstimationofCellSizeandCalculationofMagnificationofPlant
Cells.

 Usingthelowpowerobjective,atransparentrulerisplacedonthestageofthemicroscope.
 Anestimationofthediameterofthefieldofviewismadeinmillimeters.
 Thisisconvertedintomicrometres(1mm=1000u)
 Apreparedslideofonionepidermalcellsismounted.
 Thecellsacrossthecentreofthefieldofviewarecountedfrom leftandrightandtoptobottom.
 Thediameteroffieldofview isdividedbythenumberofcellslyinglengthwisetogivean

estimateofthelengthandwidthofeachcell.

CellPhysiology

Meaningofcellphysiology
 Theterm physiologyreferstothefunctionsthatoccurinlivingorganisms.
 Cellphysiology refers to the process through which substances move across the cell

membrane.
 Severalphysiologicalprocessestakeplaceinsidethecell.e.g.respiration.
 Oxygenandglucoserequiredenterthecellwhilecarbon(IV)oxideandwaterproducedleave

thecellthroughthecellmembrane.
Structureandpropertiesofcellmembrane

 Thecellmembraneistheprotectivebarrierthatsheltercellularcontents.
 Movementofallsubstancesintoandoutofthecellstakesplaceacrossthecellmembrane.
 Itismadeupofproteinandlipidmolecules.
 Lipidmoleculeshavephosphategroupattachedtoitononeend.
 Theyarethenreferredtophospholipids.
 Thephospholipidsarearrangedtoform adoublelayer.
 Theendswithphosphategroupfaceoutwards.
 theproteinsarescatteredthroughoutthelipiddoublelayer.
 Someoftheseproteinsactascarriermoleculesthatchannelsomematerialinandoutsidethe

cells.
 Thecellmembraneallowscertainmoleculestopassthroughfreelywhileothersmovethrough

withdifficultyandstillothersdonotpassthroughatall.
 Thisisselectivepermeabilityandthecellmembraneisdescribedassemi-permeable.
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Propertiesofcellmembrane
Permeability

 Thecellmembraneissemi-permeable.
 itallowssmallmoleculesthataresolubleinlipidtopassthroughwithmoreeasethanwater

solublemolecules.
 thisisduetothepresenceofthephospholipidsdoublelayer.

Polarity

 Thecellmembranehaselectricalchargesacrossitssurface.ithaspositivechargedionsonthe
outsideandnegativelychargedionsontheinside.Thispropertycontributestoelectrical
impulsessentalongnervecells.

 SensitivitytochangesintemperatureandpH
 Veryhightemperaturesdestroythesemi-permeabilitynatureofthecellmembranebecause

theproteinsaredenaturedbyextremepH valueshavethesameeffectonthemembrane
permeability.

 Physiologicalprocesses
 Someofthephysiologicalprocessesincludediffusion,osmosisandactivetransport.

Diffusion
Diffusionisthemovementofmoleculesorionsfrom aregionofhighconcentrationtoaregionof

lowconcentrationaidedbyaconcentrationgradient..
diffusioncontinuestooccuraslongasthereisadifferenceinconcentrationbetweentworegions

(concentrationgradient).
 Stopswhenanequilibrium isreachedi.e.,whentheconcentrationofmoleculesisthesameinboth

regions.
 Diffusionisaprocessthatoccursinsidelivingorganismsaswellastheexternalenvironment..
 Doesnotrequireenergy.

FactorsAffectingDiffusion

.~-
 ConcentrationGradient
Anincreaseintheconcentrationofmoleculesatoneregionresultsinasteeperconcentration
gradientwhichinturnincreasestherateofdiffusion.
 Temperature
Hightemperatureincreaseskineticenergyofmolecules.Theymovefasterhenceresultinginan
increaseinrateofdiffusion,andviceversa.
 SizeofMoleculesorIons
Thesmallerthesizeofmoleculesorions,thefastertheirmovementhencehigherrateofdiffusion.
 Density
Thedenserthemoleculesorionsdiffusing,theslowertherateofdiffusion,andviceversa.
 Medium
Themedium throughwhichdiffusionoccursalsoaffectsdiffusionofmoleculesorions.Forexample,
diffusionofmoleculesthroughgasandliquidmediaisfasterthanthroughasolidmedium.
 Distance
Thisreferstothethicknessorthinnessofsurfaceacrosswhichdiffusionoccurs.Rateofdiffusionis
fasterwhenthedistanceissmalli.e.,thinsurface.
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 SurfaceAreatoVolumeRatio
Thelargerthesurfaceareatovolumeratio,thefastertherateofdiffusion.
Forexample,insmallorganismssuchasAmoebathesurfaceareatovolumeratio,isgreaterhence
fasterdiffusionthaninlargerorganisms.

RoleofDiffusioninLivingOrganisms
Someprocessesthatdependondiffusionincludethefollowing:

 Gaseousexchange:Movementofgasesthroughrespiratorysurfacesisbydiffusion.
 AbsorptionofmaterialsintocellsCellsobtainrawmaterialsandnutrientsfrom thesurrounding

tissuefluidandbloodthroughdiffusion,e.g.,glucoseneededforrespirationdiffusesfrom bloodand
tissuefluidintocells.

 Excretion:Removalofmetabolicwasteproductslikecarbon(IV)oxide,andammoniaoutof
cellsisbydiffusion.

 Absorptionoftheend-productsofdigestionfrom theintestinesisbydiffusion.

Osmosis
 Osmosisisthemovementofwatermoleculesfrom aregionofhighwaterconcentrationtoaregion

oflowwaterconcentrationthroughasemi-permeablemembrane.
 Osmosisisaspecialtypeofdiffusionthatinvolvesthemovementofwatermoleculesonlyandnot

solutemolecules.

 Osmosistakesplaceincellsacrossthecellmembraneaswellasacrossnon-livingmembranes
 e.g.cellophaneorviskingtubingwhicharealsosemi-permeable,

 Itispurelyaphysicalprocess.



FactorsAffectingOsmosis
 Sizeofsolutemolecules-
Osmosis'occursonlywhensolutemoleculesaretoolargetopassthroughasemi-permeable
membrane.
 ConcentrationGradient.
Osmosisoccurswhentwo solutionsofunequalsoluteconcentrationareseparatedbyasemi-
permeablemembrane.
 Temperature,.
Hightemperaturesincreasemovementofwatermoleculeshenceinfluenceosmosis.However,too
hightemperaturesdenatureproteinsincellmembraneandosmosisstops.
 Pressure
Increaseinpressureaffectsmovementofwatermolecules.
Aspressureincreasesinsideaplantcell,osmosisdecreases.

RolesofOsmosisinLivingOrganisms
Thefollowingprocessesdependonosmosisinlivingorganisms:

 Movementofwaterintocellsfrom thesurroundingtissuefluidandalsofrom celltocell.
 Absorptionofwaterfrom thesoilandintotherootsofplants.
 Supportinplantsespeciallyherbaceousones,isprovidedbyturgorpressure,whichresults

from intakeofwaterbyosmosis.
 Absorptionofwaterfrom thealimentarycanalinmammals.
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 Re-absorptionofwaterinthekidneytubules.
 Openingandclosingstomata.

WaterRelationsinPlantandAnimalCells
 Themedium (solution)surrounding cellsororganismsisdescribed bythetermshypotonic,

hypertonicandisotonic.
Asolutionwhosesoluteconcentrationismorethanthatofthecellsapissaidtobehypertonic.

Acellplacedinsuchasolutionloseswatertothesurroundingsbyosmosis.
Asolutionwhosesoluteconcentrationislessthanthatofthecellsapissaidtobehypotonic.

Acellplacedinsuchasolutiongainswaterfrom thesurroundingsbyosmosis.
Asolutionwhichhasthesamesoluteconcentrationasthecellsapissaidtobeisotonic.

Whenacellisplacedinsuchasolutiontherewillbenonetmovementofwatereitherintooroutof
thecell.

OsmoticPressure
Theterm osmoticpressuredescribesthetendencyofthesolutionwithahighsoluteconcentrationto
draw waterintoitselfwhenitisseparatedfrom distilledwaterordilutesolutionbyasemi-permeable
membrane.
Osmoticpressureismeasuredbyanosmometer.
 Whenplantcellsareplacedindistilledwaterorinahypotonicsolution,theosmoticpressureinthe

cellsishigherthantheosmoticpressureofthemedium.
 Thiscausesthewatertoenterthecellsbyosmosis.
 Thewatercollectsinthevacuolewhichincreasesinsize.
 Asaresultthecytoplasm ispushedoutwardsanditinturnpressesthecellmembranenexttothecell

wall.
 Thisbuildsupwaterpressure(hydrostaticpressure)insidethecell.
 Whenthecellisstretchedtothemaximum,thecellwallpreventsfurtherentryofwaterintothecell.
 Thenthecellissaidtobefullyturgid.
 Thehydrostaticpressuredevelopedisknownasturgorpressure.

Plasmolysis
 Whenaplantcellisplacedinahypertonicmedium,itloseswaterbyosmosis.
 Theosmoticpressureofthecellislowerthanthatofthemedium.
 Thevacuoledecreasesinsizeandthecytoplasm shrinksasaresultofwhichthecellmembraneloses

contactwiththecellwall.
 Thecellbecomesflaccid.Thewholeprocessisdescribedasplasmolysis.
 Incipientplasmolysisiswhenacellmembranejustbeginstolosecontactwiththecellwall.
 Plasmolysiscanbereversedbyplacingthecellindistilledwaterorhypotonicsolution.
 However,fullplasmolysismaynotbereversedifcellstaysinthatstateforlong.

Wilting
Theterm wiltingdescribesthedroopingofleavesandstemsofherbaceousplantsafterconsiderable

amountsofwaterhavebeenlostthroughtranspiration.

Itisobservedinhotdryafternoonsorindryweather.

Thisiswhentheamountofwaterlostthroughtranspirationexceedstheamountabsorbedthroughthe

roots.
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Individualcellsloseturgorandbecomeplasmolysedandtheleavesandstemsdroop.
Theconditioniscorrectedatnightwhenabsorptionofwaterbytherootscontinuewhiletranspiration

isabsent.
Eventually,wiltingplantsmaydieifthesoilwaterisnotincreasedthroughrainfallorwatering.

WaterRelationsinPlantsandAnimals

Haemolysis

 Haemolysisistheburstingofcellmembraneofredbloodcellsreleasingtheirhaemoglobin.
 Itoccurswhenredbloodcellsareplacedindistilledwaterorhypotonicsolution.
 Thisisbecausethecellmembranedoesnotresistfurtherentryofwaterbyosmosisaftermaximum

waterintake.

Crenation
 Takesplacewhenredbloodcellsareplacedinhypertonicsolution.
 Theylosewaterbyosmosis,shrinkandtheirshapegetsdistorted.

 Animalcellshavemechanismsthatregulatetheirsaltwaterbalance(osmoregulation)to
preventaboveprocessesthatleadtodeathofcells.

 AnAmoebaplacedindistilledwater,i.e.hypotonicsolution,removesexcesswaterusinga
contractilevacuole.

 Therateofformationofcontractilevacuolesincreases.

ActiveTransport

 Activetransportisthemovementofsolutessuchas.glucose,aminoacidsandmineralions;

 From anareaoftheirlowconcentrationtoanareaofhighconcentration.

 Itismovementagainstaconcentrationgradientandthereforeenergyisrequired.

 Assuchitonlytakesplaceinlivingorganisms.

 Theenergyneededcomesfrom respiration.

 Certainproteinsinthecellsurfacemembraneresponsibleforthismovementarereferredtoas
carrierproteinsorchannelproteins.

 Theshapeofeachtypeofcarrierproteinisspecifictothetypeofsubstancesconveyed
throughit.

 Ithasbeenshownthatthesubstancefitsintoaparticularslotontheproteinmolecule,
 Astheproteinchangesfrom oneform ofshapetoanotherthesubstanceismovedacrossand

energyisexpended.

FactorsAffectingActiveTransport

Availabilityofoxygen

Energyneededforactivetransportisprovidedthroughrespiration.

Anincreaseintheamountofoxygenresultsinahigherrateofrespiration.

Ifacellisdeprivedofoxygenactivetransportstops.

Temperature
 Optimum temperatureisrequiredforrespiration,henceforactivetransport.
 Veryhightemperaturesdenaturerespiratoryenzymes.
 Verylowtemperaturesinactivateenzymestooandactivetransportstops.

Availabilityofcarbohydrates
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 Carbohydratesarethemainsubstratesforrespiration.

 Increaseinamountofcarbohydrateresultsinmoreenergyproductionduringrespirationand
hencemoreactivetransport.

 Lackofcarbohydratescausesactivetransporttostop.

Metabolicpoisons
 Metabolicpoisonse.g.cyanideinhibitrespirationandstopsactivetransportduetolackof

energy.

RoleofActiveTransportinLivingOrganisms
Processesrequiringactivetransport:
 Absorptionofmineralsaltsfrom thesoilintoplantroots.
 Absorptionofendproductsofdigestione.g.glucoseandaminoacidsfrom thedigestivetract

intobloodstream.
 Excretionofmetabolicproductse.g.ureafrom thecells.
 Re-absorptionofusefulsubstancesandmineralsaltsbackintobloodcapillariesfrom the

kidneytubules.
 Sodium-pumpmechanism innervecells.
 Re-absorptionofusefulmaterialsfrom tissuefluidintothebloodstream.

PracticalActivities
1.ExperimenttoDemonstrateDiffusion

 Variouscoloured substancessuchas:dyes,plantextractsand chemicalslikepotassium
pennanganateareused.

 Potassium manganate(VII)crystalsareintroducedtothebottom ofabeakerfilledwithwater
usingaglasstubingordrinkingstrawwhichisthenremoved.

 Observations are made and the disappearance ofthe crystals and subsequentuniform
colouringofwaternoted.

2.ExperimenttoDemonstrateOsmosisUsingaViskingThbing

 Astripofviskingtubing8-10cm iscutandtiedatoneendusingstrongthread.

 About2mlof25%sucrosesolutionisputinsideandtheotherendtiedwiththread.
 Thetubingiswashedunderrunningwaterandthenblottedtodry.
 Itisimmersedinabeakercontainingdistilledwaterandleftforatleastonehourorovernight.
 Itwillthenbeobservedthattheviskingtubinghasgreatlyincreasedinsizeandhasbecome

firm.
 Acontrolexperimentcanbesetupusingdistilledwaterinsidetheviskingtubinginplaceof

sucrosesolution.
3.ExperimenttoShowOsmosisusingLivingTissue

 Irishpotatotubersarepeeledandscoopedouttomakehollowspaceatthecentre.
 Sucrosesolutionisplacedinsidethehollow,andthepotatotuberplacedinabeakerorpetri-

dishwithdistilledwater.Aconttrolissetusingaboiledpotato.

 Anotheroneusingdistilledwaterinsidehollowinplaceofsugarsolution.
 Theexperimentisleftfor3hoursto24hours.

4.ExperimenttoDemonstrateTurgorandPlasmolysisinOnionEpidermalCells

 Twostripsofonionepidermisareobtained.



0714497530

Novels,UpdatedKASNEB,ICT,IT,College,HighSchoolNotes&Revisionkits (isabokemicah@gmail.com) 24

 Oneisplacedonaslidewithdistilledwaterwhiletheotherisplacedonaslidewith25%
sucrosesolutionandacoverslipplacedontopofeach.

 Themountedepidermisisobservedunderlowpowermicroscopeandthenleftfor30minutes.
 After30minutes,observationsaremadeagain.

Thecellsindistilledwaterhavegreatlyenlarged.Cellsin25%sucrosehaveshrunk.
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NutritioninPlantsandAnimals

StructureoftheLeaf

ExternalStructure
 Theexternalstructureoftheleafconsistsofaleafstalkorpetioleandabroadleafbladeor

lamina.
 Thelaminahasamainveinmidribfrom whichsmallerveinsoriginate.
 Theoutlineoftheleafisthemarginandthetipformstheapex.

InternalStructureoftheLeaf

Epidermis
 Thisistheouterlayerofcells,normallyonecellthick.
 Itisfoundinboththeupperandlowerleafsurfaces.
 Thecellsarearrangedendtoend.
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 Theepidermisoffersprotectionandmaintainstheshapeoftheleaf.
 Itiscoveredbyalayerofcuticlewhichreducesevaporation.

LeafMesophyll
Consistsofthepalisadelayer,nexttoupperepidermis,andthespongylayernexttothelower

epidermis.

PalisadeMesophyllLayer
Thecellsareelongatedandarrangedclosetoeachotherleavingnarrowairspaces.
Thesecontainnumerouschloroplastsandarethemainphotosyntheticcells.
Inmostplants,thechloroplastaredistributedfairlyuniformlythroughoutthecytoplasm.
Incertainplantsgrowinginshadedhabitatsindim light,mostchloroplastsmigratetotheupper

regionofthepalisadecellsinordertomaximiseabsorptionofthelimitedlightavailable.

SpongyMesophyllLayer
 Thecellsaresphericalinshape.
 Theyarelooselyarranged,withlargeintercellularspacesbetweenthem.
 Thespacesareairfilledandarelinkedtothestomatalpores.
 Thespongymesophyllcellshavefewerchloroplaststhanthepalisademesophyllcells.

VascularBundles
 Thesearemadeupofthexylem andthephloem tissues.
 Thexylem transportswaterandmineralsaltstotheleaves.
 Thephloem transportsfoodmanufacturedintheleaftotheotherpartsoftheplantandfrom

storageorganstootherparts.

AdaptationsofLeafforPhotosynthesis
 Presenceofveinswithvascularbundles.

Xylem vesselstransportwaterforphotosynthesis.
 Phloem transportsmanufacturedfoodfrom leavestootherpartsoftheplant.
 Leaflaminaisthintoallowforpenetrationoflightovershortdistancetoreachphotosynthetic

cells.
 Broadlaminaprovidesalargesurfaceareaforabsorptionoflightandcarbon(IV)oxide.
 Transparentcuticleandepidermallayerallowlighttopenetratetomesophyllcells.
 Palisadecellsareclosetotheupperepidermisformaximum lightabsorption.
 Presenceofnumerouschloroplastsinpalisademesophylltrapsmaximum light.
 Chloroplastcontainchlorophyllthattrapslightenergy.
 Spongymesophylllayerhaslargeintercellularairspacesallowingforgaseousexchange.
 Presenceofstomataforefficientgaseousexchange(entryofcarbon(IV)oxideintoleafand

exitofoxygen).
 Mosaicarrangementofleavestoensurenooverlappingofleaveshenceeveryleafisexposed

tolight.

StructureandFunctionofChloroplasts
 Chloroplastsarelargeorganelles(5um indiameter)foundinthecytoplasm ofgreenplantcells.
 Theyarevisibleunderthelightmicroscope.
 Theycontainchlorophyll,agreenpigmentandothercarotenoidswhichareyellow,orangeand

redincolour.
 Certainplantshaveredorpurpleleavesduetoabundanceoftheseotherpigments.
 Chlorophyllabsorbslightenergyandtransformsitintochemicalenergy.
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 Theotherpigmentsabsorblightbutonlytopassitontochlorophyll.

 Thewallofchloroplastconsistsofanouterandaninnermembrane.
 Thetwomakeupthechloroplastenvelop.
 Innermembraneenclosesasystem ofmembranescalledlamellae.
 Atintervals,themembranesform stacksoffluidfiledsacsknownasgrana(singulargranum).
 Chloroplastandotherpigmentsareattachedtothegrana.
 Inbetweenthelamellaeisagel-likestroma,thatcontainsstarchgrainsandlipiddroplets.
 Enzymesforthedarkstagereaction(lightindependentstage)areembeddedinthestroma.
 Enzymesforthelightdependentstageoccurinthegrana.

Functions
•.Absorptionoflightbychlorophyllandotherpigments.
 Lightstageofphotosynthesisoccursonthegrana.(transformationoflightenergytochemical

energy.)
 Carbonfixationtoform carbohydratetakesplaceinthestromawhichhasenzymesfordark

stageofphotosynthesis.

ProcessofPhotosynthesis

 Photosynthesisinvolvesaseriesofchemicalreactions,allofwhichtakeplaceinside
chloroplasts.

 Ageneralequationforphotosynthesisis:

Carbon(IV)Oxide+Waterlightenergy---Glucose+Oxygen
chlorophyll

6CO2+6H2O light C6H12O+6O2

chlorophyll

 Thereactionoccursintwomainphasesorstages.
 Theinitialstaterequireslightanditiscalledthelightdependentstageorsimplylightstage.
 Ittakesplaceonthelamellaesurfaces.
 Itsproductsareusedinthedarkstage.
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 Thedarkstagedoesnotrequirelightalthough itoccursin thelightand iscalled light
independentstage.

Light-Stage

 Tworeactionstakeplacethatproducerawmaterialsforthedarkstage:
 Lightenergysplitsthewatermoleculesintohydrogenandoxygen.
 Thisprocessiscalledphotolysis.
 ThehydrogenistakenupbyahydrogenacceptorcalledNicotinamideadeninedinucleotide

phosphate(NADP)whileoxygenisreleasedasaby-product.

2H2O(l)lightenergy4H+O2

photolysis

 Lightenergystrikesthechlorophyllmoleculesandsetsinmotionaseriesofreactionsresulting
intheproductionofahighenergymoleculecalledadenosinetriphophate(ATP).

DarkStage
 Thisstageinvolvesthefixationofcarboni.e.thereductionofcarbon(IV)oxidebyadditionof

hydrogentoform carbohydrate.

 Itusestheproductsformedduringthelightstage.
 ATP

Carbon +Hydrogen---Carbohydrates
 (IV)oxide

 Thesynthesisofcarbohydratesdoesnottakeplaceinasimplestraightlinereactionasshown
intheequationabove.

 ItinvolvesaseriesofstepsthatconstitutewhatisknownastheCalvincycle.
 Carbon(IV)oxideistakenupbyacompounddescribedasacarbon(IV)oxideacceptor.
 Thisisa5-carboncompoundknownasribulosebiphosphateandasixcarboncompoundis

formedwhichisunstableandsplitsintotwothree-carboncompounds.
 Hydrogenfrom thelightreactionisaddedtothethreecarboncompoundusingenergy(ATP)

from thelightreaction.
 Theresultisathreecarbon(triose)sugar,(phosphoglycerateorPGA).
 Thisisthefirstproductofphotosynthesis.
 Glucose,othersugarsaswellasstarcharemadefrom condensationofthetriosesugar

molecules.

 Thefirstproductisa3-carbonsugarwhichcondensestoform glucose(6-Csugar).

 From glucose,sucroseandeventuallystarchismade.
 Sucroseistheform inwhichcarbohydrateistransportedfrom theleavestootherpartsofthe

plant.
 Starchisthestorageproduct.
 Othersubstanceslikeoilsandproteinsaremadefrom sugars.
 Thisinvolvesincorporationofotherelementse.g.nitrogen,phosphorusandsulphur.

FactorsInfluencingPhotosynthesis
 Certainfactorsmustbeprovidedforbeforephotosynthesiscantakeplace.

 Therateoramountofphotosynthesisisalsoinfluencedbythequantityorqualityofthese
samefactors.
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Carbon(IV)OxideConcentration

 Carbon(IV)oxideisoneoftherawmaterialsforphotosynthesis.

 Nostarchisformedwhenleavesareenclosedinanatmospherewithoutcarbon(IV)oxide.
 Theconcentrationofcarbon(IV)oxideintheatmosphereremainsfairlyconstantatabout

0.03%byvolume.
 However,itis possible to varythe carbon (IV)oxide concentration underexperimental

conditions.
 Increasingthecarbon(IV)oxideconcentrationupto0.1%increasestherateofphotosynthesis.
 Furtherincreasereducestherate.

LightIntensity

 Lightsuppliestheenergyforphotosynthesis.

 Plantskeptinthedarkdonotform starch.

 Generally,increase in lightintensity up to a certain optimum,increases the rate of
photosynthesis.

 Theoptimum dependsonthehabitatoftheplant.

 Plantsthatgrowinshadyplaceshavealoweroptimum thanthosethatgrowinsunnyplaces.



Water

 Waterisnecessaryasarawmaterialforphotosynthesis.

 Theamountofwateravailablegreatlyaffectstherateofphotosynthesis.

 Themorewateravailable,themorethephotosyntheticrate,henceamountoffoodmade.

 Effectofwateronphotosynthesiscanonlybeinferredfrom theyieldofcrops.

 Itisthemaindeterminantofyield(limitingfactorinthetropics).

Temperature

 Thereactionsinvolvedinphotosynthesisarecatalysedbyaseriesofenzymes.

 Asuitabletemperatureisthereforenecessary.
 Theoptimum temperatureforphotosynthesisinmostplantsisaround30"C.
 Thisdependsonthenaturalhabitatoftheplant.
 Someplantsintemperateregionshave20°Castheiroptimum whileothersinthetropicshave

45°Castheiroptimum temperature.
 Therateofphotosynthesisdecreaseswithadecreaseintemperaturebelowtheoptimum.
 Inmostplants,photosynthesisstopswhentemperaturesapproachO°Calthoughsomearctic

plantspeciescanphotosynthesiseat-2°Coreven-3°C.
 Likewise,increasein temperatureabovetheoptimum decreasestherateand finallythe

reactionsstopattemperaturesabove40°cduetoenzymedenaturation.
 However,certainalgaethatliveinhotspringse.g.Oscilatoriacanphotosynthesiseat75°C

Chlorophyll
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 Chlorophylltrapsorharnessestheenergyfrom light.

 Leaveswithoutchlorophylldonotform starch.

ChemicalCompoundsWhichConstituteLivingOrganisms
 Allmatterismadeupofchemicalelements,eachofwhichexistsintheform ofsmallerunits

calledatoms.

 Someoftheelementsoccurinlargeamountsinlivingthings.

 Theseincludecarbon,oxygen,hydrogen,nitrogen,sulphurandphosphorus.
 Elementscombinetogethertoform compounds.
 Someofthesecompoundsareorganic.
 Organiccompoundscontainatomsofcarboncombinedwithhydrogenandtheyareusually

complex.
 Othercompoundsareinorganic.
 Mostinorganiccompoundsdonotcontaincarbonandhydrogenandtheyareusuallyless

complex.
 Cellscontainhundredsofdifferentclassesoforganiccompounds.
 However,therearefourclassesoforganiccompoundsfoundinallcells.
 Theseare:carbohydrates,lipids,proteinsandnucleicacids.

Carbohydrates
 Carbohydratesarecompoundsofcarbon,hydrogenandoxygen.

 Hydrogenandoxygenoccurintheratioof2:1asinwater.

 Carbohydratesareclassifiedintothreemaingroups:monosaccharides,disaccharidesand
polysaccharides.

Monosaccharides
 Thesearesimplesugars.
 Thecarbonatomsinthesesugarsform achaintowhichhydrogenandoxygenatomsare

attached.
 Monosaccharidesareclassifiedaccordingtothenumberofcarbonatomstheypossess.
 Themostcommonmonosaccharidesare:

 Glucose-foundfreeinfruitsandvegetables.
 Fructose-foundfreeinfruitsandinbeehoney.
 Galactose-foundcombinedinmilksugar.

 Thegeneralformulaforthesemonosaccharidesis(CH2O)nwherenis6.
 Theyhavethesamenumberofcarbon,hydrogenandoxygenmoleculesi.e.C6H12O6.

PropertiesofMonosaccharides
 Theyaresolubleinwater.
 Theyarecrystallisable.
 Theyaresweet.
 Theareallreducingsugars.
 Thisisbecausetheyreducebluecopper(II)sulphatesolutionwhenheatedtocopperoxide



0714497530

Novels,UpdatedKASNEB,ICT,IT,College,HighSchoolNotes&Revisionkits (isabokemicah@gmail.com) 31

whichisredincolourandinsoluble.

FunctionsofMonosaccharides
 Theyareoxidisedinthecellstoproduceenergyduringrespiration.
 Formationofimportantbiologicalmoleculese.g.deoxyribonucleicacid(DNA)andribonucleic

acid(RNA).
 Somemonosaccharidesareimportantmetabolicintermediatese.g.inphotosynthesisandin

respiration.
 Monosaccharidesaretheunitsfrom whichothermorecomplexsugarsareformedthrough

condensation.

Disaccharides
 Thesecontaintwomonosaccharideunits.
 Thechemicalprocessthroughwhichalargemolecule(e.g.adisaccharide)isformedfrom

smallermoleculesiscalledcondensationanditinvolveslossofwater.
Commonexamplesofdisaccharidesincludesucrose,maltoseandlactose.

Monosaccharideunits Disaccharides
Glucose+fructose Sucrose(canesugar)
Glucose+glucose Maltose(maltsugar)
Glucose+galactose Lactose(milksugar)

 Disaccharidesarebrokenintotheirmonosaccharideunitsbyheatingwithdilutehydrochloric
acid.

 Thisisknownashydrolysisandinvolvesadditionofwatermolecules.
 Thesameprocesstakesplaceinsidecellsthroughenzymes.

Sucrose+water_--hydrolysis-----------------glucose+fructose

PropertiesofDisaccharides
 Sweettasting.
 Solubleinwater.
 Crystallisable.
 Maltoseandlactosearereducingsugarswhilesucroseisnon-reducingsugar.
 Sucroseistheform inwhichcarbohydrateistransportedinplants:
 Thisisbecauseitissolubleandjchernicallystable.
 Sucroseisastoragecarbohydrateinsomeplantse.g.sugar-caneandsugar-beet.
 Disaccharidesarehydrolysedtoproducemonosaccharideunitswhicharereadilymetabolised

bycelltoprovideenergy.

Polysaccharides
 Ifmanymonosaccharides are joined togetherthrough condensation,a polysaccharide is

formed.
 Polysaccharidesmayconsistofhundredsoreventhousandsofmonosaccharideunits.
 Examplesofpolysaccharides:

 Starch-storagematerialinplants.
 Glycogenisastoragecarbohydrateinanimalslikestarch,buthaslongerchains.
 Inulin-astoragecarbohydrateinsomeplantse.g.Dahlia.
 Cellulose-structuralcarbohydrateinplants.
 Chitin-formsexoskeletoninarthropods.
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Importanceand Functions ofPolysaccharides
 Theyarestoragecarbohydrates-starchinplantsglycogeninanimals.
 Theyarehydrolysedtotheircontituentmonosaccharideunitsandusedforrespiration..
 Theyform structuralmateriale.g.cellulosemakescellwalls.
 Cellulosehaswidecommercialusese.g.

 Fibreinclothindustry.
 Celluloseisusedtomakepaper.

 Carbohydratescombinewithothermoleculestoform importantstructuralcompoundsinliving
organisms.

 Examplesare:
Pectins:Combinewithcalcium ionstoform calcium pectate.
Chitin:Combinewith(NH)group.Makestheexoskeletonofarthropods,andwallsoffungi.

Lipids
 Thesearefatsandoils.

 Fatsaresolidatroom temperaturewhileoilsareliquid.

 Theyaremadeupofcarbon,oxygenandhydrogenatoms.
 Thestructuralunitsoflipidsarefattyacidsandglycerol.
 Fattyacidsaremadeupofhydrocarbonchainmoleculeswithacarboxylgroup(-COOH)atone

end.
 Inthesynthesisofalipid,threefattyacidmoleculescombinewithoneglycerolmoleculetoform a

triglyceride.
 Threemoleculesofwaterarelostintheprocess.
 Thisisacondensationreactionandwaterisgivenoff.
 Lipidsarehydrolysede.g.duringdigestiontofattyacidsandglycerol,waterisadded.

condensation
-

Glycerol+3FattyhydrolysisLipid+Wateracids

Properties
 Fatsareinsolubleinwaterbutdissolveinorganicsolventse.g.inalcohols.
 Theyarechemicallyinactive,henceusedasfoodstoragecompounds.

FunctionsofLipids
 Structuralmaterials-asstructuralmaterialtheymakeupthecellmembrane.
 Sourceofenergy-theyareenergyrichmolecules.

Onemoleculeoflipidprovidesmoreenergythanacarbohydratemolecule.
 Storagecompound-Theyarestoredasfoodreservesinplants.
 Inanimalse.g.mammals,allexcessfoodtakenisconvertedtofatswhicharestoredinadipose

tissue,andaroundinternalorganssuchastheheartandkidneys.
 Insulation-Theyprovideinsulationinanimalslivingincoldclimates.

Alotoffatisstoredundertheskine.g.blubberinseals.
 Protection-Complexlipidse.g.waxonleafsurfacesprotectstheplantagainstwater-lossand

overheating.
 Fatsstoredaroundsomeinternalorgansactsasshockabsorbers,thusprotectingtheorgans.
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 SourceofMetabolicWater-:-lipidswhenoxidisedproducemetabolicwaterwhichsupplements
waterrequirementsinthebody.
Desertanimalse.g.thecamelaccumulatelargequantitiesoffatinthehumpwhichwhen
oxidisedreleasesmetabolicwater.

Proteins
 Proteinsarethemostabundantorganiccompoundsincellsandconstitute50% oftotaldry

weight.
 Proteinsarecompoundswhicharemadeupofcarbon,hydrogen,nitrogen,oxygenand

sometimessulphurandphosphorus.
 Thestructuralunitsofproteinsareaminoacids.
 Thenatureofaproteinisdeterminedbythetypesofaminoacidsitismadeof.
 Thereareabout20commonaminoacidsthatmakeupproteins.

EssentialandNon-EssentialAminoAcids
 Essentialaminoacidsarethosewhichcannotbesynthesisedinthebodyofanorganism and

mustthereforebeprovidedinthediet.
 Therearetenaminoacidswhichareessentialforhumans.
 Thesearevaline,leucine,phenylalanine,lysine,tryptophan,isoleucine,methionine,threonine,

histidineandarginine.
 Non-essentialaminoacidsarethosewhichthebodycansynthesiseandthereforeneednotbe

availableinthediet.
 Therearetenofthem.
 Theseareglycine,alanine,glutamicacid,asparticacid,serine,tyrosine,proline,glutamine,

arginineandcysteine.
 Proteinsareessentialinthedietbecausetheyarenotstoredinthebody.
 Excessaminoacidsaredeaminated.

FormationofProteins
 Proteinsaremadeupofmanyaminoacidunitsjoinedtogetherthroughpeptidebonds.

 Whentwoaminoacidsarejoinedtogetheradipeptideisformed.

 Thechemicalprocessinvolvediscalledcondensationandamoleculeofwateriseliminated.

 Whenmanyaminoacidsarejoinedtogetherapolypeptidechainisformed.

 Thenatureofaparticularproteindependsonthetypes,numberandsequenceofaminoacids
from whichitismade.

FunctionsofProteins
 Asstructuralmaterialsproteins-

 Arethebasicbuildingstructuresofprotoplasms.

 Proteinsinconjunctionwithlipidform thecellmembrane.

Examplesofstructuralproteinsinclude:
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 Keratin(inhair,nails,hoofs,feathersandwool)
 Silkinspider'sweb.
 Elastinformsligamentsthatjoinbonestoeachother.

 Protectiveproteins.
 Antibodiesthatprotectthebodyagainstforeignantigens.
 Fribrogen and thrombin are involved in clotformation,preventing entryofmicro-

organismswhenbloodvesseliscut.

 Asfunctionalchemicalcompounds.
 Examplesarehormonesandenzymesthatactasregulatorsinthebody.
 Respiratorypigments.
 Examplesarehaemoglobinthattransportsoxygeninthebloodandmyoglobinthat

storesupoxygeninmuscles.
 Contractileproteins-makeupmuscles,i.e.myosinandactin.
 Proteinscombinewithotherchemicalgroupstoform importantsubstancese.g.mucin

insaliva.
 Sourceofenergy.

 Proteinsareasourceofenergyinextremeconditionswhencarbohydratesandfatsare
notavailablee.g.instarvation.

Enzymes

 Enzymesarebiologicalcatalyststhatincreasetherateofchemicalreactioninthebody.

 Theyareallproducedinsidecells.

 Someareintracellularandtheycatalysereactionswithinthecells.

 Othersareextracellularandaresecretedoutofthecellswheretheywork.e.g.digestive
enzymes.

PropertiesofEnzymes
 Enzymesareproteininnature.
 Enzymesarespecifictothetypeofreactiontheycatalyse.
 Thisisreferredtoassubstratespecificity.
 Enzymesworkinverysmallamounts.
 Theyremainunchangedafterthereaction.
 Theycatalysereversiblereactions.
 Theyworkveryfast(highturnovernumbers)e.g.theenzymecatalaseworkson600thousand

moleculesofhydrogenperoxideinonesecond.

Namingofenzymes

Enzymesarenamedbyaddingthesuffix-aseto:
 Nameofsubstratethattheyworkone.g.

 carbohydrates-carbohydrasese.g.sucrase.
 Starch(amylose)-amylase
 Protein-proteinase(protease)
 Lipids-lipases

Typeofchemicalreactioncatalisede.g.
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 Oxidation-oxidase
 Reduction-reductase
 Hydrolysis-hydrolase

FactorsAffectingEnzymeAction
Temperature

 Enzymesaresensitivetotemperaturechanges.
 Generally,therateofan enzymecontrolled reaction doubleswith every10OC increasein

temperature.
 However,temperaturesabove40°Cdonotfavourenzymereaction.
 Thisisbecauseenzymesaredenaturedbyhightemperatures.

pH
 EveryenzymehasaparticularpHrangeoverwhichitworksbest.
 Someenzymesworkbestinacidicmediawhileothersfunctionbetterinalkalinemedia.
 Manyenzymesfunctionwellunderneutralconditions.

EnzymeConcentration
 Underconditionswherethesubstrateisinexcess,therateofanenzyme-controlledreaction

increasesastheenzymeconcentrationisincreased.

SubstrateConcentration
 Iftheconcentrationofthesubstrateisincreasedwhilethatoftheenzymeremainsconstant,

therateofthereactionwillincreaseforsometimeandthenbecomeconstant.
 Anyfurtherincreaseinsubstrateconcentrationwillnotresultincorrespondingincreaseinthe

rateofthereaction.

EnzymeInhibitors
Thesearesubstancesthateithercompetewithsubstratesforenzymeactivesitesorcombine

withenzymesandhencetheyinhibittheenzymereaction.
e.g.certaindrugs,cyanideandnervegas.

Co-factors
 Mostenzymesrequirethepresenceofothercompoundsknownasco-factorswhicharenon-

proteins.
 Therearethreegroupsofco-factors.
 Inorganicions-e.g.iron,magnesium,copperandzinc.
 Complexorganicmoleculesknownasprostheticgroupsareattachedtotheenzyme
 e.g.flavinadeninedinucleotide(FAD)derivedfrom vitaminB2(riboflavin).
 Co-enzymese.g.coenzymeAisinvolvedinrespiration.
 Allco-enzymesarederivedfrom vitamins.
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NutritioninAnimals=Heterotrophism
MeaningandTypesofHeterotrophism

 Thisisamodeofnutritionwherebyorganismsfeedoncomplexorganicmatterfrom other
plantsoranimals.

 Allanimalsareheterotrophs.
 Theirmodeoffeedingisalsosaidtobeholozoictodistinguishitfrom otherspecialtypesof

heterotrophicnutritionnamely:
 saprophytism
 parasitism.

 Saprophytism/saprotrophysim-occursinmostfungiandsomeformsofbacteria.
 Saprophytesfeedondeadorganicmatterandcauseitsdecompositionordecay.
 Parasitism isamodeoffeedingwherebyoneorganism calledtheparasitefeedsonorlivesin

anotherorganism calledthehostandharmsit.

ModesofFeedinginAnimals
 Animalshavedevelopedvariousstructurestocaptureandingestfood.
 Thetypeofstructurespresentdependonthemethodoffeedingandthetypeoffood.
 Carnivorousanimalsfeedonwholeanimalsorportionsoftheirflesh.
 Herbiverousanimalsfeedonplantmaterial.
 Omnivorousanimalsfeedonbothplantsandanimalmaterials.

FeedinginMammals
 Thejawsandteethofmammalsaremodifiedaccordingtothetypeoffoodeaten.

 Mammalshavedifferentkindsofteeth.

 Eachtypeofteethhasaparticularroletoplayinthefeedingprocess.
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FeedinginMammals
 Thejawsandteethofmammalsaremodifiedaccordingtothetypeoffoodeaten.

 Mammalshavedifferentkindsofteeth.

 Eachtypeofteethhasaparticularroletoplayinthefeedingprocess.

 Thisconditionisdescribedasheterodont.

 Theteethofreptilesandamphibiansareallsimilarinshapeandcarryoutthesamefunction.

 Theyaresaidtobehomodont.

TypesofMammalianTeeth
 Mammalshavefourkindsofteeth.
 Theincisorsarefoundatthefrontofthejaw.
 Theyaresharp-edgedandareusedforbiting.
 Thecaninesarelocatedatthesidesofthejaw.
 Theyarepointedandareusedfortearingandpiercing.
 Thepremolarsarenexttothecaninesandthemolarsareatthebackofthejaw.
 Bothpremolarsandmolarsareusedforcrushingandgrinding.
 Teetharereplacedonlyonceinalifetime.
 Thefirstsetisthemilkordeciduousteeth.
 Thesearereplacedbythesecondsetorthepermanentteeth.

 Dentitionreferstothetypeofteeth,thenumberandtheirarrangementinthejaw.
 Adentalformulashowsthetypeandnumberofteethineachhalfofthejaw.
 Thenumberofteethinhalfoftheupperjawisrepresentedabovealineandthoseonthelower

jawbelowtheline.
 Thefirstletterofeachtypeofteethisusedintheformulai.e.i=incisors,c=canines,pm =

premolarsandm =molars.
 Thetotalnumberisobtainedbymultiplyingbytwo(forthetwohalvesofeachjaw).

AdaptationofTeethtoFeeding
 Ingeneral,incisorsareforcutting,caninesfortearingwhilepremolarsandmolarsarefor

grinding.
 However,specificmodificationsareobservedindifferentmammalsasanadaptationtothe

typeoffoodtheyeat.
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 TeethofHerbivores
 Incisorsarelongandflatwithasharpchisellikeedgeforcutting.
 Theenamelcoatingisthickerinfrontthanatthebacksothatasthetoothwearsout,asharp

edgeismaintained.
 Caninesarereducedorabsent.
 Ifabsent,thespaceleftiscalledthediastema.
 Thediastemaallowsthetonguetoholdfoodandpushittothegrindingteethatthebackofthe

mouth.

Premolarsandmolars:
 Thesearetransverselyridged.
 Theridgesontheupperteethfitintogroovesonthelowerones.
 Thisgivesasidewaysgrindingsurface.
 Theteethofherbivoreshaveopenrootsi.e.,wideopeningintothepulpcavity.
 Thisensuresacontinuedadequatesupplyoffoodandoxygentothetooth.
 Insomeherbivores,suchasrabbitsandelephants,theincisorscontinuetogrowthroughoutlife.

TeethofCarnivores

 Incisorsarereducedinsizeandpointed.
 Theyarewellsuitedforgraspingfoodandholdingprey.
 Caninesarelong,pointedandcurved.
 Theyareusedforpiercingandtearingfleshaswellasforattackanddefence.
 Premolarsandmolars:Ingeneral,theyarelongandlongitudinallyridgedtoincrease

surfaceareaforcrushing.
 CarnassialTeeth:Thesearethelastpremolarsontheupperjawandthefirstmolarsonthe

lowerone.
 Theyareenlargedforcuttingflesh.
 Theyactasapairofshears.
 Theyalsocrushbones.
 Theteethofcarnivoreshaveclosedrootsi.e.,onlyaverysmallopeningofthepulpcavityto

allowfoodandoxygentokeepteethalive.
 Oncebroken,nore-growthcantakeplace.

TeethofOmnivores
 Incisorshaveawidesurfaceforcutting.
 Caninesarebluntlypointedfortearing.
 Premolarsandmolarshavecuspsforcrushingandgrinding.
 Thepremolarshavetwobluntcuspswhilethemolarshavethreetofour.

InternalStructureoftooth
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Thetoothconsistsoftwomainparts:
Crown:Theportionabovethegum;itiscoveredbytheenamel.

Root:Theportionbelowthegum;itiscoveredbythecement.
 Thetoothhastworoots.
Neck:Istheregionatthesamelevelwiththegum.
 Itformsthejunctionbetweenthecrownandtheroot.
 Itiscoveredbyenamel.Incisorsandcanineshaveonerootonly.
 Premolarshaveoneortworootswhilemolarshavetwotothreerootseach.
 Internally,thebulkofthetoothismadeupofdentinewhichconsistsoflivingcellsandextends

totheroot.
 Itiscomposedofcalcium salts,collagenandwater.
 Itisharderthanbonebutwearsoutwithuse.
 Thisiswhyitiscoveredbyenamelwhichisthehardestsubstanceinamammal'sbody.
PulpCavity:Containsbloodvesselswhichprovidenutrientstothedentineandremovewaste
products.
 Italsocontainsnerveendingswhichdetectheat,coldandpain.
Cement:Fixesthetoothfirmlytothejawbone.

CommonDentalDiseases
DentalCarries

 Dentalcarriesaretheholesorcavitiesthatareformedasacidcorrodesenamelandeventually
thedentine.

 Causes
 Thisiscausedbybacteriaactingonthefoodleftbetweenteethandonthecusp.
 Acidsareformedthateventuallycorrodetheenamel.
 Thepulpcavityiseventuallyreached.
 Alotofpainisexperiencedthen.
 Thebacteriatheninfectthepulpcavityandthewholetoothdecays.

 Treatment
 Treatmentdependsontheextentofthedentalcaries:
 ExtractionofTooth.
 Filling-thisinvolvesreplacingthedentinewithamalgam,amixtureofhardelementse.g.

silverandtin.
 RootCanalTreatment-Thisinvolvessurgeryandreconstruction.
 Itsavesseverelydamagedteeth.
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 Thenervesintherootcanalaresurgicallysevered.
 Thetoothiscleanedandfilledupwithamalgam.

PeriodontalDiseases
 Thesearediseasesofthegum.
 Thegum becomesinflamed,andstartsbleeding.
 Progressionofthediseaseleadstoinfectionofthefibresintheperiodontalmembranesand

thetoothbecomesloose.
 Thisconditionisknownaspyorrhoea.
 Thediseasesarecausedbypoorcleaningoftheteeth.
 Theaccumulationoffoodparticlesleadingtoformationofplaque,lackofadequatevitaminA

andCinthediet.

Treatment
 Nutrition-bytakingadequatebalanceddietrichinvitaminsAandC.
 Antibioticsareusedtokillbacteria.
 Anti-inflamatorydrugsaregiven.
 Antisepticisprescribedtouseincleaningthemouthdailytopreventfurtherproliferationof

bacteria.
 Theplaqueisremoved-drilledaway-aprocedureknownasscaling.

CareofTeeth
Inordertomaintainhealthyteeththefollowingpointsshouldbeobserved:

 Aproperdietthatincludescalcium andvitamins,particularlyvitaminDisessential.
 Thedietshouldalsocontainverysmallquantitiesoffluorinetostrengthentheenamel.
 Largequantitiesoffluorineareharmful.
 Theenamelbecomesbrown,aconditionknownasdentalflourosis.
 Chewingofhardfibrousfoodslikecarrotsandsugarcanetostrengthenandcleansetheteeth.
 Properuseofteethe.g.notusingteethtoopenbottlesandcutthread.
 Regularandthoroughbrushingofteethaftermeals.
 Dentalflosscanbeusedtocleanbetweentheteeth.
 Noteatingsweetsandsugaryfoodsbetweenmeals.
 Regularvisitstothedentistforcheckup.
 Washingthemouthwithstrongsaltsolutionorwithanyothermouthwashwithantiseptic

properties.

DigestiveSystem andDigestioninHumans
 Organsthatareinvolvedwithfeedinginhumansconstitutethedigestivesystem.

DigestiveSystem andAssociatedGlands
 Humandigestivesystem startsatthemouthandendsattheanus.
 Thisisthealimentarycanal.
 Digestiontakesplaceinsidethelumenofthealimentarycanal.

 Theepithelialwallthatfacesthelumenhasmucusglands(gobletcells).

 Thesesecretemucusthatlubricatefoodandpreventthewallfrom beingdigestedbydigestive
enzymes.

 Presentatspecificregionsareglandsthatsecretedigestiveenzymes.
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 Theliverandpancreasareorgansthatarecloselyassociatedwiththealimentarycanal.

 Theirsecretionsgetintothelumenandassistindigestions.

Digestivesystem consistsof:
 Mouth.
 Oesophagus.
 Stomach.
 Smallintestines-consistofduodenum,thefirstpartnexttothestomach,ileum -thelastpart

thatendsupinavestigialcaecum andappendixwhicharenonfunctional.
 Largeintestinesconsistof:colonandrectum thatendsintheanus.

Ingestion,DigestionandAbsorption
 Feedinginhumansinvolvesthefollowingprocesses:
 Ingestion:Thisistheintroductionofthefoodintothemouth.
 Digestion:Thisisthemechanicalandchemicalbreakdownofthefoodintosimpler,soluble

andabsorbableunits.
 Absorption:Takingintobloodthedigestedproducts.
 Assimilation:Useoffoodinbodycells.
 Mechanicalbreakdownofthefoodtakesplacewiththehelpoftheteeth.
 Chemicaldigestioninvolvesenzymes.

DigestionintheMouth
 Inthemouth,bothmechanicalandchemicaldigestiontakesplace.
 Foodismixedwithsalivaandisbrokenintosmallerparticlesbytheactionofteeth.
 Salivacontainstheenzymeamylase.
 Italsocontainswaterandmucuswhichlubricateandsoftenfoodinordertomakeswallowing

easy.
 SalivaisslightlyalkalineandthusprovidesasuitablepHforamylasetoactoncookedstarch,

changingittomaltose.
 Thefoodisthenswallowedintheform ofsemisolidballsknownasboluses.
 Eachbolusmovesdowntheoesophagusbyaprocessknownasperistalsis.
 Circularandlongitudinalmusclesalongthewallofthealimentarycanalcontractandrelax

pushingthefoodalong.

DigestionintheStomach
 Inthestomach,thefoodismixedwithgastricjuicesecretedbygastricglandsinthestomach

wall.
 Gastricjuicecontainspepsin,renninandhydrochloricacid.
 TheacidprovidesalowpHof1.5-2.0suitablefortheactionofpepsin.
 Pepsinbreaksdownproteinintopeptides.
 Rennincoagulatesthemilkproteincasein.
 Thestomachwallhasstrongcircularandlongitudinalmuscleswhosecontractionmixesthe

foodwithdigestivejuicesinthestomach.

DigestionintheDuodenum
 Intheduodenum thefoodismixedwithbileandpancreaticjuice.
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 Bilecontainsbilesaltsandbilepigments.
 Thesaltsemulsifyfats,thusprovidingalargesurfaceareaforactionoflipase.
 Pancreaticjuicecontainsthreeenzymes:

 Trypsinwhichbreaksdownproteinsintopeptidesandaminoacids,
 Amylasewhichbreaksdownstarchintomaltose,and
 Lipasewhichbreaksdownlipidsintofattyacidsandglycerol.

 Theseenzymesactbestinanalkalinemedium whichisprovidedforbythebile.

Digestioninileum
 Epithelialcellsinileum secreteintestinaljuice,alsoknownassuccusentericus.
 This contains enzymes which complete the digestion of protein into amino acids,

carbohydratesintomonosaccharidesandlipidsintofattyacidsandglycerol.

Absorption
 Thisisthediffusionoftheproductsofdigestionintothebloodoftheanimal.
 Ittakesplacemainlyinthesmallintestinesthoughalcoholandsomeglucoseareabsorbedin

thestomach.

Theileum isadaptedforabsorptioninthefollowingways:
 Itishighlycoiled.
 Thecoilingensuresthatfoodmovesalongslowlytoallowtimeforitsdigestionandabsorption.
 Itislongtoprovidealargesurfaceareaforabsorption.
 Theepithelium hasmanyfinger-likeprojectionscalledvilli(singularvillus).

 Theygreatlyincreasethesurfaceareaforabsorption.
 Villihavemicrovillithatfurtherincreasethesurfaceareaforabsorption.
 Thewallofvillihasthinepithelialliningtofacilitatefastdiffusionofproductsofdigestion.
 Hasnumerousbloodvesselsfortransportoftheendproductsofdigestion.
 Haslactealvessels;forabsorptionoffattyacidsandglycerolandtransportoflipids.

AbsorptionofGlucoseandAminoAcids
 Glucoseandothermonosaccharidesaswellasaminoacidsareabsorbedthroughthevilli

epithelium anddirectlyintothebloodcapillaries.
 Firsttheyarecarriedtotheliverthroughthehepaticportalvein,thentakentoallorgansvia

circulatorysystem.

AbsorptionofFattyAcidsandGlycerol
 Fattyacidsandglyceroldiffusethroughtheepithelialcellsofvilliandintothelacteal.
 Wheninsidethevilliepithelialcells,thefattyacidscombinewithglyceroltomaketinyfat

dropletswhichgivethelactealamilkyappearance.
 Thelactealsjointhemainlymphvesselthatemptiesitscontentsintothebloodstream inthe

thoracicregion.
 Onceinsidetheblood,thelipiddropletsarehydrolysedtofattyacidsandglycerol.

AbsorptionofVitaminsandMineralSalts
 Vitaminsandmineralsaltsareabsorbedintothebloodcapillariesin'thevilli.Waterismainly

absorbedinthecolon.
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 Asaresulttheundigestedfoodisinasemi-solidform (faeces)whenitreachestherectum.
 Egestion:Thisisremovalofundigestedorindigestiblematerialfrom thebody.Faecesare

temporarilystoredintherectum thenvoidedthroughtheanus.Openingoftheanusis
controlledbysphinctermuscles

 Assimilation:Thisistheincorporationofthefoodintothecellswhereitisusedforvarious
chemicalprocesses.

Carbohydrates
 usedtoprovideenergyforthebody.
 Excessglucoseisconvertedtoglycogenandstoredintheliverandmuscles.
 Someoftheexcesscarbohydratesarealsoconvertedintofatintheliverandstoredinthe

adiposetissue'(fatstoragetissue),inthemesenteriesandintheconnectivetissueunderthe
skin,aroundtheheartandotherinternalorgans.

Proteins
 Aminoacidsareusedtobuildnewcellsandrepairwornoutones.
 Theyarealsousedforthesynthesisofproteincompounds.
 Excessaminoacidsarede-aminatedintheliver.
 Ureaisformedfrom thenitrogenpart.
 Theremainingcarbohydrateportionisusedforenergyoritisconvertedtoglycogenorfatand

stored.

Lipids
 Fatsareprimarilystoredinthefatstoragetissues.

 Whencarbohydratesintakeislowinthebody,fatsareoxidisedtoprovideenergy.

 Theyarealsousedasstructuralmaterialse.g.phospholipidsincellmembrane.Theyactas
cushion,protectingdelicateorgansliketheheart.

 Storedfatsundertheskinactasheatinsulators.

Summaryofdigestioninhumans
Digestive
gland

pH Contents Food
substance

Products Notes

andjuice
produced

Water,
mucus

Softenandlubricatefood,

Salivary
glands

andsalts provideneutralpH.

7.4

(Saliva) p Glucoseiffoodstays
longerinAmylase Starch Maltose mouth.

Notanenzymebut
hydrolysesthenuclearproteins.

Hydrochlori
c

Nucleo-
proteins

Nucleic
acid

1.Killsmicro-organisms.
acid +protein 2.Providesacidicmedium.

3.Activatesenzyme
precursors,Stomach 1'.8 pepsinogenandprotennin.

(GastricJuice) Curd
-

Rennin Milkprotein
coagulated abundantininfants

secretedasmilk prorennin.
(casein)
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Pepsin Protein Peptones Secretedaspepsinogen

Secretedastrypsinogen

Trypsin Protein Peptones activatedbyenterokinase
totrypsin

Chymotrypsi
n

Peptones,
casein

Amino
acids

Secretedaschymotrypsin

Pancreas
e

activatedtotrypsin.
(Pancreat
ic

8.8
Amylase

Starch Maltose
juice) glycogen Maltose

Lipase Lipids
Fattyacids PHinduodenum lowered

to5.5and
glycerol

byacidfrom stomach

Sodium Providesalkaline
conditionsbicarbonate

Peptidases
Peptides

Amino
acids

Erepsincontainsamixture
of(erepsin) peptidases

Invertase Fructose+

madeof Sucrose glucose
sucrase

-.
Ileum (succus

8.3 Lactase Lactose
Galactose
+entericus

)
glucose

Maltase Maltose Glucose

Lipase Lipids
Fattyacids

and
glycerolEnterokinas

e
Activatestrypsinogento
trypsin.

ImportanceofVitamins,MineralSalts,RoughageandWaterinHumanNutrition

Vitamins
 These are organic compounds thatare essentialforpropergrowth,developmentand

functioningofthebody.

 Vitaminsarerequiredinverysmallquantities.

 Theyarenotstoredandmustbeincludedinthediet.

 VitaminsBandCaresolubleinwater,therestaresolubleinfat.

 Variousvitaminsareusedindifferentways.

MineralSalts
 Mineralionsareneededinthehumanbody.

 Someareneededinsmallamountswhileothersareneededinverysmallamounts(trace).

 Allarevitaltohumanhealth.

 Nevertheless,theirabsenceresultsinnoticeablemulfunctionofthebodyprocesses.

Water
 Waterisaconstituentofbloodandintercellularfluid.
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 Itisalsoaconstituentofcytoplasm.

 Watermakesupto60-70%oftotalfreshweightinhumans.

 Nolifecanexistwithoutwater.

FunctionsofWater
 Actsasamedium inwhichchemicalreactionsinthebodytakesplace.
 Actsasasolventanditisusedtotransportmaterialswithinthebody.
 Actsasacoolantduetoitshighlatentheatofvaporisation.
 Hence,evaporationofsweatlowersbodytemperature.
 Takespartinchemicalreactionsi.e.hydrolysis.

Vitamins,sources,usesandthedeficiencydiseaseresultingfrom theirabsenceindiet

Nameof
Vitamin

Sources Usesinbody Deficiency
disease(s)/Disorder

I

Liver,egg-
yolk,

Synthesisofrhodopsin,Hardeningofcorneaofthe
eye

A(retinol)
Soluble

carrots,milk, Controlofgrowthof (xerophthalmia),poornight
vision;resistancetodiseasesofskin
andgutspinach epithelium isreduced.

Yeast,whole Formationftheenzyme
co-

Beriberi-swellingofthe
feet;B,(Thiamine) grain,liver, carboxylaseimportant

in
slowingofheartbeatand
gastrokidney,beans,conversionofpyruvic

acid
intestinaldisorder.

meat,spinach respiration.

Wholegrain, Formationof
f1avoproteinseggs,milk,

liver,
Soresontonguesurface
andattheB2(Riboflavin) groundnuts, thatform

dehydrogenase
comersofthemouth.

cheese,yeast enzymesandfor
respiration.

'I
Liver,kidneys,Makesco-enzyme1

and2
B3(Nicotinic
acid)

milk,yeast
eggs,

(NAD&NAD.P)Itisalso Pellagra-inflammationof
tongue;wholegrain.

co-enzymeAneededin
cell

nervousdisordersleadingto
paralysis.respiration.

B,(Pantothenic Inmost
natural

Formspartsofco-
enzymeA.

Poorco-ordinationof
musclesandacid) foods nervousmusclecramp.

B6(Pryidoxine)
Eggs,kidneys,

Makesaco-enzymefor
wholegrain, Irritability,depression,

dermatitis.
watersoluble vegetables. aminoacids

metabolism.

N
U
T
R
I
T
I
O

4
4 KCSEREVISIONBIOLOGY

Milk,eggs,liver,
green

Inintracellularbodyfluids
asa

Nervourtransmission

Potassium vegetables,
bananas.

bufferandfornerve
impulse

interferedwith.transmission.
Presentintissuefluid.
MaintainsChloride p Tablesalt,sea waterbalanceessential

Milk,eggs,liver,
green

Inintracellularbodyfluids
asa

Nervourtransmission

Potassium vegetables,
bananas.

bufferandfornerve
impulse

interferedwith.transmission.
Presentintissuefluid.
Maintains
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Chloride
p Tablesalt,sea

foods.

waterbalanceessential
for

digestion.Constituentof

hydrochloricacid.

Alsoneededasaco-factor
inMagnesiu

m
Greenvegetables. respiratorenzymes.

Musclecontraction.
Iodisedtablesalt
andsea

Constituentofthe
hormone

Inyounganimalsleads
toIodine

food.
thyroxinethatcontrols
body

cretinism.Simplegoitre
inmetabolism. adults.

Manganes
e

Eggs,milk,fish.
Activatescertain
enzymes.

Liver,greet
vegetable

Aconstituentof
cytochromesIron leaves,leanmeat,

whole
haemoglobinand
myoblobin.

Anaemia.
grains,milk.

Aconstituentofsome
proteins;

Sulphur Proteinfoods

neededinsynthesisof
certain
enzymesand
phospholipidsin
cellmembranes.

Catalysesuseofiron,a
Neededinverysmall

Copper constituentofcytochrome

oxidase(anenzyme) amounts.

Cobalt Influencestheuseof
copperand

Neededinverysmall

iron(foundinVitamin~2)'amounts.
Fruitsand
vegetables.

Neededforpropergrowth
of

Neededinverysmall
Zinc hair,influencesworkingofSeedsof

cucubitaceae.
insulin. amounts.

Fluorine

Water,fruitsand

Strengtheningofenamel
Neededinsmall
amounts.

vegetables.

Molybdenu
m

Plantseeds
Activatesenzymesystem
in

Verysmallamounts
needed,

mucleicacidmetabolism. excessisdangerous.

Chromium Involvedinuseofglucose.Neededinsmall
amounts.

Roughage
 Roughageisdietaryfibreanditconsistsmainlyofcellulose.
 Itaddsbulktothefoodandprovidesgripforthegutmusclestoenhanceperistalsis.
 Roughagedoesnotprovideanynutritionalvaluebecausehumansandallanimalsnotproduce

cellulaseenzymetodigestcellulose.
 Inherbivoressymbioticbacteriainthegutproducecellulasethatdigestscellulose.
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FactorsDeterminingEnergyRequirementsinHumans
 Age:Infants,forinstance,needagreaterproportionofproteinthanadults.
 Sex:malesgenerallyrequiremorecarbohydratesthanfemales.
 Therequirementsofspecificnutrientsforfemalesdependsonthestageofdevelopmentinthe

lifecycle.
 Adolescentgirlsrequiremoreironintheirdiet;expectantandnursingmothersrequirealotof

proteinsandmineralsalts.
 StateofHealth:Asickindividualrequiresmoreofcertainnutrientse.g.proteins,thana

healthyone.
 Occupation:Anofficeworkerneedslessnutrientsthanamanualworker.

BalancedDiet
 Adietisbalancedwhenitcontainsallthebody'snutrientrequirementsandintherightamounts

orproportions.

Abalanceddietshouldcontainthefollowing:
 Carbohydrates

 Proteins
 Lipids
 Vitamins
 MineralSalts
 Water

 Dietaryfibreorroughage

Malnutrition
 Thisisfaultyorbadfeedingwheretheintakeofeitherlessormorethantherequiredamountof

foodortotallackofsomefoodcomponents.

DeficiencyDiseases
 Deficiencydiseasesresultfrom prolongedabsenceofcertaincomponentsinthediet.

Examplesare:

Marasmus:
 Lackofenoughfoodreusltsinthinarmsandlegs,
 severelossoffluid,
 generalbodywasting
 sunkeneyes.

 Kwashiorkor–
 Lackofproteininthedietofchildren.
 Thesymptomsofkwashiorkorincludewastingofthebody,redthinhair,swollenabdomen

andscalyskin.

 Otherdeficiencydiseasesareduetolackofaccessoryfoodfactors(vitaminsandmineral
salts.).Suchdiseasesincluderickets,goitreandanaemia.
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 Treatmentofthesedeficiencydiseasesisbysupplyingthepatientwiththecomponentmissing
inthediet.

THEEND

PracticalActivities

 ExperimentstoshowthatCarbon(IV)OxideisnecessaryforPhotosynthesis

 ExperimenttoShowEffectofLightonPhotosynthesis

 ExperimenttoShowtheEffectofChlorophyllonPhotosynthesis

 ExperimentToObserveStomataDistributioninDifferentLeaves

 TestforReducingSugar

 Testfornon-reducingsugar

 TestforLipids;

(a)GreaseSpotTest

(b)EmulsionTest
 TestforProteins-BiuretTest
 ExperimentToInvestigatePresenceofEnzymeinLivingTissue
 DissectionofaRabbittoshowtheDigestiveSystem
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