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NUTRITION
INANIMALS

HETEROTROPHISM
It’samodeofnutritionthat

involvestakingincomplex
foodmaterialslike
carbohydrates,proteinsand
fatsobtainedfrom bodies
ofotherplantsandanimals.

Theorganismsthatfeedon
thesealreadysynthesized
foodsarecalled
heterotrophs.

Modesofheterotrophic
feeding

Holozoicnutrition
Itinvolvesingestion,

digestionandassimilation
ofcomplexfoodmaterials.
Examplesofheterotrophs
arecarnivores,omnivores
andherbivores.

Saprophytism
Thisisatypeofnutrition

whereorganismsobtain
nutrientsfrom deadorganic
mattercausing
decomposition.Examples;
Fungiandbacteria.

Parasitism

Thisisanassociation
whereoneorganism,the
parasite,feedsonor
obtainsnutrientsfrom the
tissuesofanotherliving
organism,thehost.
Examplestapeworms.

Symbiosis
Thisisanassociation

wheretwoorganismslive
togetherandmutually
benefitfrom eachother.

Dentition
Thisisthedescriptionof

types,numberand
arrangementoftheteethof
ananimal.Thetypeof
dentitioninananimalis
relatedtothetypeoffood
thatiteats.

Whenalltheteethare
similarinstructureandsize,
thedentitionisknownas
homodonte.g.Fish,frogs
andcrocodiles.

Whentheteethareof
differenttypeandsizethe
dentitionisknownas
heterodont

Teetharearrangedin
groupstooccupyspecific
positionsinthejawsi.e.

Incisorsareflat,chisel-
shapedwithsharpridged
edgesforcuttingandbiting
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food.
-Theyhaveoneroot.
Caninesareconicalwith

sharppointedtips
especiallymodifiedin
carnivoresforseizingthe
preyandtearingflesh.

-Theyhaveoneroot.
Premolars–Theyhave2

roots.
-Theyhave2cusps.
Molars–Theyhave2roots

(lowermolars)or3roots
(uppermolars).

- Have4-5cusps.
-Bothhavebroadsurfaces

andmayberidgedwith
cuspsontheircrownfor
crushingandgrindingfood.

Dentalformula
Thisdescribesthetypes,

numberandpositionofthe
teethinthejawsofanimals.
Intheformula,letters
representthetypesofteeth
asfollows;

I-incisors
C-canines
PM-premolars
M-molars
Thetypesandnumberof

theteethintheupperhalfof
thejawarewrittenontopof
similaronesinthelower
halfofthejaw.Thetypeof

teetharegivenintheorder;
incisors,canines,premolars
andmolarseg

I2 C 1PM 2 M 3
1 1 2 3
Inordertoworkoutthe

totalnumberofteethin
man,theabovedental
formulaismultipliedbytwo;

2(i2 c 1pm 2 m 3=
32

1 1 2
3

- ExamplesofHolozoic
heterotrophs

Herbivorousmodeof
feeding

Inthismodeoffeeding,
animalsfeedonplant
materialonly.These
animalsarecalled
herbivores.Theyare
groupedas;

-Grazers-theyfeedon
grassesonlye.g.cows,
sheepetc

-Browsers-theyfeedon
herbsandshrubse.g.
giraffes,goatsand
antelopes.

Adaptationsofherbivores
Mostherbivoresdonot

haveupperincisorsbut
insteadhaveahornypad
againstwhichgrassis



isabokemicah@gmail.com

Novels,UpdatedKASNEB,ICT,HighSchool,PrimarySoftcopyNotes 0714497530 3

pressedandcutbythe
lowerincisors.

Theyhavealongtongue
whichassistsin;

-Cuttingandturningof
grasses.

-Movingthefoodduring
grinding

Havediastema-Thisisa
gapinthelowerjaw
betweenthefrontteethand
themolars.Itcreatesspace
forthetonguetomovein
andoutthusassistingin
pullingingrass.

Thejointinthejawis
movable.Thismakesit
possibletothelowerjawto
bemovedeasily.When
chewingthelowerjawis
movedfrom sidetoside
henceenablethepremolars
andmolarstogrindthe
food.

Themolarteethhavebroad
uppersurfaceswhich
providealargesurfacearea
forgrindinggrass.

Thesurfaceareaofmolars
isfurtherincreasedby
cuspsintheupperteeth
whichformsaW –shape
andthelowerteeththat

form anM-shapeeg


Theteethofmolars

herbivoreshavelargepulp
cavityandanopenenamel
inthecrown,acondition
whichallowscontinuous
growthtoreplaceworn-out
surfacesduetogrinding.

Thelowerjawhasincisors
andcanineswhichare
chiselshaped.Thecanine
teethareeitherabsent,very
smallorform tuskslikein
elephants.

Dentitionofarabbit



Dentitionofasheep



isabokemicah@gmail.com

Novels,UpdatedKASNEB,ICT,HighSchool,PrimarySoftcopyNotes 0714497530 4


Carnivorousmodeof

feeding
Carnivoresareanimals

whichfeedexclusivelyon
flesh.Mostcarnivoresare
hunters.

Mostareadaptedtofast
runningandhavewell
developedlegmuscles
thatfacilitatethis
movementegcheetah.

Theyalsohavestrongjaws
andsharpteethtograsp
theirprey.

Theyhave4differenttypes
ofteethie

Incisors
-Theyarechisel-shaped.
-Smallandpointed

- -Usedforgrippingand
strippingfleshfrom
thebone.

Canines
Theyareconical,long,

sharpandcurved.
Usedforstabbingand

killingprey.
Theypierceandpenetrate

thefleshtoholdfirmly
ontoitspreytopreventit
from escaping.

Premolarsandmolars
Theyhaveabroadsurface

withpointedcusps.
Theymeeteachotherto

crushandcrackbones.
Carnassialteeth
Thesearethelast

premolarsintheupperjaw
andfirstmolaronthe
lowerjaw.

Theyhavesharpcutting
edges.Theupperand
lowerjawscarnassialteeth
passagainsteachother
duringtheupanddown
jawmovementandactas
shears/scissors.They
sliceoffmeatandcrack
bones.
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Thejawmusclesare

strongandthehingejoint
betweenthetwojaws
allowsonlyupanddown
movementofthelowerjaw.

Dentalformulaofadog
2(I3 C 1PM 4 M

2=)42
3 1 4 3


Omnivorousmodeof

feeding
- Omnivoresare

animalswhichfeed
onbothvegetation
andflesh.Theyhave
thefollowingtypesof
teeth;

Incisors
Theyarelocatedatthe

frontofthejaws.
Theyarechisel-shaped

andthiscreatesaflat
surfacewithasharpedge
thatmakesincisortooth
suitedforcuttingand
biting.

Canines
Theyarelocatedontheleft

andrightoftheincisors.
Theyarepointed.

Theypierceandholdthe
food.

Inman,caninesarepoorly
developedandarerarely
used.

Premolars
Theyarelocatedafterthe

caninetowardsthebackof
thejaw.

Theyhavebroadtop
surfacesusuallywithtwo
projectionscalledcusps
thatgivethem aridged
appearance.

Theyareusedtocrushand
grindfood.

Molars
Theyoccupythebackof

thejaw,inthecheek.
Theyhavebroadtop

surfaceswith4or5cusps
thatgivethem aridged
appearance.

Theyareusedtocrushand
grindfood.

Dentalformula
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2(I2 C 1PM 2 M
3=)32

2 1 2 3




Humanshave2setsof

successiveteeth.Thefirst
setisknownasthemilk
teethordeciduousteeth.

Theyform inthejaw
beforebirth.Inanewborn
babytheteetharenot
visibleabovethegum.
Theyeruptoutofthegum
atabout5months.

At2yearsthebabyhasall
theteethinthemikset(20
teeth)andtheyarelost
betweentheageof6-12

years.
Milkteetharereplacedby

asecondsetofteeth
whicharelargerandmore
permanent.Anadulthas
32permanentteeth.The
lastmolartoappearare
calledwisdom teethand
theyeruptbetween17-25
years.

Premolarsandmolarsare
alsocalledcheekteeth.

Structureofatooth
Externallythetoothis

madeupof3regionsie
Crown-Projectsabovethe

gum.
- Neck-Region

betweenthecrown
androot.

Root–Partembeddedin
thejaw.

Thecrowniscoveredwith
ahardnon-livinglayer
calledenamelthatismade
ofcalcium phosphateand
carbonate.

Enamel
It’stheouterpartofthe

toothandit’sthehardest
substanceinthehuman
body.

Itsmadeupofnon-living
tissue.

Functions
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Protectstheinnerpartsof
thetoothfrom infectionby
bacteriaandothermicro-
organisms.

Protectstheinsideofthe
toothfrom mechanical
damagebyhardfood
materialsuchasbones,

Itprovidesahardbiting
surface.




Dentine
Thisisthepartfound

immediatelybeneaththe
enamel.Itsnotashardas
enamel.

Itsmadeupofliving

tissues.
Functions
Providesmostofthebulk

ofthetooth.
Pulpcavity
Itsfoundatthecentreof

thetooth.
Itcontainsnumerous

bloodcapillariesand
sensorynerves.These
enterthePulpcavity
throughasmallopeningat
thebottom partoftheroot.

Functions
Bloodcapillariessupply

nutrientsandoxygentothe
celleofthePulpcavity.
Theyalsotransportwaste
materialsandCO2from the
tooth.

Thesensorynervefibres
havenerveendingsthat
makethetoothsensitiveto
temperature,painetc

SpecialcellsinthePulp
cavityproducedentine
whichcontributestothe
bulkofthetooth.

Cement
Itssimilartothebonein

structureanditlinesthe
rootandholdstherootin
itssocketinthejaw.

Periodontalmembrane
Thismembraneisfound
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betweenthecementand
thejawboneinthesocket
ofthetooth.

Function
Itcontainscellsthat

secretecement.
Italsoallowsthetoothto

moveslightlytoavoid
breakingduringchewing.

Dentaldiseases
Thesugarsandstarchthat

weeatbecomelodged
betweentheteethandthe
teethcavitieswherethey
arebrokendownbymicro-
organisms.Themicro-
organismsuseupthe
sugarsfortheirownfood
andproduceacidsas
wasteproducts.

Theacidsreactwith
enamelanddentineofthe
teethcausingthem to
dissolve.Ahollowareaof
thosedecayedpartsis
formed.Whenthe
decayingprocess
continuesintothepulp
cavity,thenervesare
affectedandalotofpainis
felt.(Toothache).

Inveryseriouscases,the
pulpcavitymaybe
destroyedandtheinfection
spreadstothegums.

Thereare2maindental
diseasesi.e

Dentalcaries/cavities
Thisiscausedby;

- -Plaque(bacteria+
saliva)foundonthe
surfaceoftheteeth
andbetweentheteeth.
Plaqueissoftand
easytoremoveby
thoroughbrushingbut
iflefttoaccumulate,
ithardenstoproduce
asubstancecalled
tartarwhichadentist
hastoremove.

-Lackofhardfood.
-Toomuchsweet/sugary

foods.
-Lackofcalcium inthediet.
-LackofvitaminD.
-Lackofcleaningofteeth.
Thesehavetheeffectof

causinggradualtooth
decaye.g
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Treatment
Incaseofsmallcavities

(notreachedpulpcavity)
theycanbecleanedand
filledwithspecialmaterial
toform afillingthatseals
andprotectsthetooth
from furtherdamage.

Incaseofdeepcavities
thathaveexposedthepulp
cavity,thecavityis
thoroughlycleanedto
removethebacteriaand
decayingfoodmaterial.

Theresultingspaceisthen
filledwithaspecial
materialwhichsolidifiesto
sealthetooth.This
procedureisknownasroot
canaltreatment.

Inveryseveretoothdecay,
thewholetoothisremoved.

Periodontaldiseases
Itiscausedby;
LackofvitaminsAandC.
Lackofmassageofgums.
Lackofpropercleaningof

gums.
Thisdiseasecausesthe

gumstobecomesoftand
flabbysothattheydon’t
supporttheteeth.

Thereare2typesof
periodontaldiseasesie

- Pyorrhoea
It’saconditionwherethe

teethbecomeloosedueto
theinfectionoffibres
holdingtheteethinthe
sockets.

- Gingivitis
Itscharacterisedby;
-Reddeningofgums
-Bleedingofgums
-Presenceofpusinthe

gums
Dentalhygiene
Requiresthefollowing;
Regularcleaningor
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brushingofteethafter
everymeal.Thefood
particlesstuckbetween
theteethcanberemoved
byinsertingastrongnylon
threadintothegaps
betweentheteethand
pullingthethread
upwards.thethreadused
thiswayiscalleddental
floss.

Avoideatingtoomuch
sugaryfoods.

Eathardfoodsegraw
carrots,cassava,yamsand
sugar-cane.Thishelpsto
removethesoftmaterials
from thegumsandteeth.It
alsohelpstoexercisethe
teeth.

Eatingdietrichincalcium,
phosphateandvitaminsA,
CandD.

Teethshouldnotbeused
toopenbeveragebottles
orcrackhardnuts.

Aregularvisittothe
dentist.

Takingwaterwithminute
quantitiesoffluorideand
usingtoothpastewith
smallamountsoffluoride.
Fluoridehelpsinthe
formationofhard,strong
teeth.

Digestivesystemsin
animals

Digestion–It’stheprocess
ofbreakdownofcomplex
foodtosimplecompounds
inthedigestivesystem.

Digestivesystem
Digestivetractsof

mammalsshowbasic
fundamentalplanwith
slightvariationswhichco-
relatetothekindofdiet
eachanimaleatseg

Carnivoreshavearelatively
shortdigestivetractswith
verymuchreducedand
functionlesscaecum and
appendix.Thisisbecause,
theproteinswhichform
thebulkoftheirdietis
rapidlydigestedinthegut.

Someherbivoreshavea
verylongDigestivetract
withasinglestomachand
alargecaecum and
appendixespeciallyinnon-
ruminantse.grats.

Inruminantsherbivoreseg
cow,thestomachis4-
chamberedinorderto
increasethesurfacearea
forthedigestionof
cellulosewhichtakesa
longtime.
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Alimentarycanal
It’salsoknownasgut.It’s

amusculartubethatruns
from themouthtothe
anus.Thewallsofthe
alimentarycanalarelined
withglandsandblood

vessels.Asfoodpasses
throughthistube,it
undergoestheprocessof
digestionthenthedigested
foodmaterialisthen
absorbedintotheblood
stream.



- Digestioninthe
mouth

Theintroductionof
foodintothemouthis
calledingestion.The
mouthopensintoa
largespaceorcavity
calledthebuccal
cavity.

Inthemouth,thefood
ismechanically
brokendownbythe

teethintheprocessof
chewingandgrinding
(mastication).
Masticationreduces
foodtosmallparticles
andincreasesthe
surfaceareafor
enzymaticaction.

Thetongueisalong
muscularorganonthe
floorofthemouth.

- Functionsof
tongue

Containstastebuds
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fortastingfood.
Movesfoodaround

insidethemouth.This
allowsthefoodtomix
withthesalivawhich
issecretedfrom the
salivaryglands.

Saliva
Itcontains;
Water-Actsassolvent.
Mucus-Lubricatesthe

foodandliningofthe
mouth.

Enzyme(salivary
amylase/ptyalin)–
Digestsstarchto
maltose.

Thesubstancecalled
mucin(water+mucus)
inthesalivamoistens,
softensandlubricates
thefood.

Thismakesthefood
easytoswallowand
alsothefoodparticles
areabletostick
togethertoform balls
calledboluses.

Mixingoffoodalso
allowsenzymestobe
incontactwithmost
ofthefood.

Threepairsofsalivary
glandsinsidethe
mouthcavitysecrete

salivaintothemouth
throughshorttubes
calledducts.The
salivaryglandsinthe
mouthare;

Twoparotidglands
locatedoneachside
ofthemouthinfront
andbelowtheear.

Apairofsubmaxillary
glandslocatedbelow
thejaws.

Sublingualglands
locatedbelowthe
tongue.


Salivaproducedby

theseglandscontains
theenymesalivary
amylase/ptyalin.This
enzymeconverts
starchtomaltose.
Ptyalinworksbestata
medium whichis
slightlyalkaline.

Whenthefoodhas
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beenchewedenough,
thetonguerollsthe
foodintoboluses
(singuarbolus)then
pushesthebolusinto
thepharynx(backof
themouth).Thisisthe
beginningof
swallowing.

Thesoftpalate(uvula)
israisedtoopenthe
gulletandclosethe
nasalcavitywhilethe
epiglottisrelaxesto
closethewindpipeor
trachea.These2
actionstemporarily
stopthebreathing
process.

Swallowingisa
deliberateactionbut
oncetheprocess
begins,itcannotbe
stopped.Oncethe
swallowingprocessis
completeepiglottis
anduvulaopentheair
passagesand
breathingcontinues.

NBIfyoueatandtalk
atthesametime,
somefoodmightget
intotheentranceof
thetrachea.This
causesviolent

coughingtoremove
thefood.

Thefoodthenpasses
downintothe
gullet/oesophagus
whichcontains
circularand
longitudinalmuscles.
Circularmusclesare
arrangedinacircular
mannerinsidethewall
ofthealimentary
canalwhile
longitudinalmuscles
arearrangedalongthe
lengthofthe
alimentarycanal.

Whenafoodbolusis
inoesophagus,
musclesinthe
oesophaguswalls
contractandrelaxina
wavelikemannerto
squeezeitalong.This
processisknownas
peristalsis.

Peristalsis
Duringperistalsis,the

circularmuscles
behindthefoodbolus
contractcausing
narrowingofthe
oesophagusinthis
area.Thiscreates
pressurethat
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squeezesthebolus
intotheoesophagus,
thenthecircular
musclesrelaxallowing
theoesophagusto
receivethebolus.

Thealternate
contraction,
constrictionand
relaxationofthe
circularmusclesinthe
oesophagusenables
thefoodtobe
propelledintothe
stomach.

Digestioninthe
stomach

Stomachisthethick
walledmuscularbag
thatstretchesasit
fillswithfood.Its
locatedontheleftside
oftheabdomenjust
belowthediaphragm.

Aringofmuscle
calledcardiac
sphincterisfoundat

thepointwherethe
oesophagusopens
intothestomach.
Thereisanotherring
ofmuscleatthelower
endofthestomach.
Thisisknownas
pyloricsphincter.

Thetwosphincter
musclescontrolthe
movementoffood
intoandoutofthe
stomach.Theyhelpto
retainthefoodfor
longperiodsinthe
stomachwhichcan
storefoodfor2-6
hours.


Thestomachwallis

madeupofthick
muscularmusclesand
longitudinalmuscle
layers.Thesemuscles
contractandrelax
producingmovements
thatmixthecontents
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ofthestomach.The
mixingisknownas
churningandresultsin
theformationofa
fluidcalledchyme.

Whenthestomachis
empty,themuscle
contractions
sometimesproducea
rumblingnoise.This
alsomakesonefeel
hungerpangs.

Thepresenceofthe
foodinthestomach,
smellortasteoffood
stimulates
thesecretionofthe
hormonegastrinjuice
from thegastric
glandsembeddedin
theglandularlayerof
thestomachwall.

Thewallsofthe
stomachhavespecial
epithelialcellswhich
releasemucusthat
formsashield
betweenthestomach
andthegastricjuice
hencepreventing
digestionofthe
stomachliningbythe
enzymesingastric
juice.

Iftheprotective

mucuslayerbreaks
down,apartofthe
stomachliningwall
maybedigested
causingapainfululcer
todevelop(stomach
ulcers).

Someulcersare
causedbyexcess
secretionofgastric
juicedueto
nervousnessorstress.
Ulcersaretreatedby;

-Properdiet
-Medication
-Surgeryinsevere

cases
Functionsofthe

componentsofgastric
juice

Dilutehydrochloric
acid

Theacidkillssome
bacteriathatmaybe
presentinthefood.

Itprovidesanacidic
medium foroptimum
activitiesofpepsin
enzyme.

Itchangestheinactive
pepsinogentothe
activeenzymepepsin.

NBOccassionallyafter
aheavymeal,thehigh
pressureinthe
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stomachcausessome
Hclacidtoleakinthe
oesophagus.Sinceit
doesnothavea
mucuslining,theHcl
causesaburning
effectproducingthe
paincalledheartburn.

Pepsin
Itssecretedasan

inactiveform called
pepsinogenbyspecial
cellsinthegastric
gland.Thisprotects
theenzymeproducing
cellsfrom being
digested.

Onceinthestomach,
pepsinogenis
convertedtoactive
pepsinduetothe
presenceof
hydrochloricacid.
Pepsinbreaksdown
proteinstopeptides.

Rennin
Itsfunctionistomake

liquidmilktocurdle–
thisiscallled
coagulationofmilk.It
doesthisby
convertingasoluble
milkprotein
caseinogenintoan
insolubleform called

casein.Pepsincan
onlyactonmilk
proteinwhenitis
convertedtocasein.

Coagulationofmilkis
importantbecausethe
solidmilkstaysinthe
stomachlongerfor
digestiontooccur.

Renninisfoundmainly
inyoungmammals
becasethedietof
youngmammals
mainlyconsistsof
milk.

After2-6hoursof
churninganddigestion,
thechymeisgradually
releasedinsmall
amountsintothe
duodenum throughthe
pyloricsphincter
muscleswhichrelax
atintervals.

NBSomesubstances
likealcohol,waterare
absorbeddirectlyinto
thebloodsystem from
thestomach.

Digestioninthesmall
intestines

Thesmallintestinesis
about6-7metreslong
inanadulthuman.Its
madeupofduodenum
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andileum
Digestionin

duodenum
It’sthe1stpartofthe

smallintstine.Its
about20-30cm long
andshapedlikethe
letterC.thepancreatic
ductandbileduct
openintothe
duodenum eg

Thepancreaticduct
carriespancreatic
juicefrom the
pancreas.Thebile
ductcarriesbilefrom
thegallbladder.The
twoductsjoinand
form acommonduct
thatemptiesits
contentsintothe
duodenum.

Theduodenum
receivessecretions
from thefollowing

organs;
Theliverhasspecific

cellswhichsecrete
bileintothegall
bladder,tobestored.
Thegallbladder
releasesthebileinto
theduodenum through
thebileduct.

Thepancreasliesjust
belowthestomach.
It’sathin,flatand
cream colouredgland.
Itplaystwomajor
rolesi.e.

-Secretionof
hormones

-Secretionofdigestive
juices

Thearrivaloffoodinto
duodenum stimulates
thesecretionofthe
hormonesecretin
from thepancreasand
cholecystokininfrom
theduodenalwall.

Cholecystokinin
stimulatesthe
secretionofbilefrom
thegallbladderand
secretinstimulates
thesecretionof
pancreaticjuice.

Pancreaticjuiceis
alkalineandcontains
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3digestiveenzymes
i.e.

Pancreaticamylase
Itbreaksdownany

undigestedstarchinto
maltose.

NBStarchdigestion
startedinthemouth.

Trypsin
Itdigestsproteinsinto

peptides.Thisenzyme
issecretedinits
inactiveform called
trypsinogen.
Trypsinogenis
activatedbyan
enzymecalled
enterokinase.

Pancreaticlipase
Itdigestslipidsinto

fattyacidsand
glycerol.

Pancreaticjuicealso
containssodium
bicarbonate(Sodium
hydrogencarbonate).
Ithas2rolesi.e.

-Itneutralisesthe
acidicchymefrom the
stomach.

-Createsasuitable
alkalinemedium for
pancreaticenzymes.

Bile
It’sagreenliquidand

containsbilesaltseg
sodium glycocholate
andsodium
taurocholate.

Functionsofthesalts
are;

Aidinbreakdownof
fatsintotinydroplets
toincreasesurface
areafordigestionby
pancreaticlipase.This
breakdownisknown
asemulsificationeg


Thesaltsalsoprovide
analkalinemedium in
whichtheenzymesin
pancreaticjuicework
best.

Theyneutralisethe
acidicchymefrom the
stomach.

NBIntheabsenceof
bilethereisverylittle
digestionoffatsand
mostofthem are
voidedinfaeces.This
mayoccurdueto
blockageofthebile
duct.

Activity;To
demonstrate
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emulsificationoffats
Materials

Cookingoil
Testtubes
Measuring

cylinders
NaHCO3

solution
Water

Procedure
Pour2cm3ofcooking

oilintotwotesttubes
labelledAandB.

Add2cm3ofNaHCO3

solutionintotesttube
A.Rinsethemeasuring
cylinder.

Add2cm3ofwaterinto
testtubeB.

Shakethecontentsin
bothtesttubes.

Observation
X

Digestioninileum
It’sthelowerpartof

thesmallintestines
andthelongest
sectionofthe
alimentarycanal.

Itscoiledtofitinthe
limitedabdominal
space.Theinnerwalls
oftheileum contain
secretorycellssome
ofwhichsecrete

mucusandsomeof
them secretean
alkalinefluidknownas
intestinaljuiceor
succusentericus.

Thearrivalofthe
chymeintheileum
stimulatesthe
secretionofintestinal
juicewhichcontains4
enzymesi.e.

Maltase
Itspeedsupthebreak

downofmaltoseto
glucose.

Sucrase
Itspeedsupthebreak

downofsucroseto
glucoseandfructose.

Maltaseandsucrase
completethe
carbohydrate
digestion.

Peptidase
Itbreaksdown

peptidesintoamino
acids.

Lipase
Itbreaksdownlipids

intofattyacidand
glycerol.

Theprocessof
digestionisthus
completedintheileum.
Theresultingwatery
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emulsionoffoodis
calledchyleand
containssoluble
productsofdigestion
readytobeabsorbed.

Theentirecanalis
linedwithanepithelial
membranethat
containsgobletcells
whichsecretemucus.

Functionsofmucus
Allowssmooth

movementoffood
materials/lubricates
thealimentarycanal.

Coatsthewallofthe
alimentarycanalthus
protectingitfrom
beingdigestedbythe
enzymes.

Itmakesthefood
particlestoadhereto
oneanotherduring
swallowingandduring
egestion.

Absorption
Thisistheprocessby

whichthesoluble
productsofdigestion
diffuseintothe
cellularliningofthe
villi.Absorptionof
alcohol,somewater,
watersolublevitamins
(B&C)takesplacein

thestomach.
 Mostofabsorption

offinalproductsof
digestionoccursinthe
smallintestines
(Ileum).

Adaptationsofileum
Itslongandtherefore

providesalarge
surfaceareafor
absorption.

Narrowsoastobring
digestedfoodinto
closecontactwiththe
wallsoftheileum for
easierabsorption.

Highlycoiledinorder
toslowdown
movementoffoodand
thusallowingmore
timefordigestionand
absorptiontotake
place.Italso
increasesthesurface
areafordigestionand
absorption.

Theinnersurfaceof
theileum haslarge
numbersofvilliand
microvilli(fingerlike
projections)which
increasethesurface
areafordigestionand
absorption.

Thinlayerofcells
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throughwhich
digestedfooddiffuse.

Presenceofadense
networkofblood
capillariesinthevilli
intowhichamino
acids,sugars,vitamins
areabsorbed.This
helpstomaintaina
steepdiffusion
gradient.

Presenceoflactealsin
thevilliforabsorption
/transportoffatty
acidsandglycerol.

Cryptoflieberkuhn
hascellswhich
secreteintestinal
enzymes.

Thelargeintestines
Itsalsocalledcolon.

Itsabout1.5m in
lengthandis
composedofthe

caecum,appendix,
colonandrectum.The
wallsofthelarge
intestineshavenovilli.
Theyhavemucus
secretingglands.

Functions
Absorbswaterand

thismakesthe
contentsofthelarge
intestinetobecome
moresolid.Atthis
point,thematerialis
knownasfaeces.

SynthesisofvitaminK.
Themucussecreting

cellsproducemucus
tolubricatethe
passageforeasy
movementoffaeces.

Faecesiscomposed
ofundigested
roughagematerial,
deadcellsfrom the
liningofthealimentary
canal,unwanted
mineralsaltsandbile
pigments.

Therectum stores
thesefaecesuntil
powerfulperistaltic
wavescausethe
sphinctermusclesin
therectum torelax
andthefaecesare
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releasedinaprocess
calleddefaecation.

Faecesmaytake12-
24hoursandeven
upto3daysormoreto
passtotherectum.

Asphinctermuscleat
theentrancetothe
rectum prevents
faecesfrom entering
therectum untilits
readyforelimination.

X
Caecum
Ithasanappendix

whichformsasmall
projection.Insome
animalslikerabbits,
thecaecum and
appendixareenlarged
andandcontain
bacteriawhichrelease
anenzymecalled
cellulasewhich
digeststhecellulose
material.

Inhumans,caecum
andappendixare
smallanddonothave
anyfunction.
Sometimesfoodmay
gettrappedinthe
appendixandit
decayscausingan
infectioncalled

appendicitis.Doctors
mayremovethe
appendixifthe
infectionisvery
severe.

Somebacteriainthe
largeintestineform a
gaseousmixtureof
Nitrogen,Hydrogen
sulphideand
flammableHydrogen
andmethane.The
accumulatedgas
calledflatusis
eliminatedthroughthe
anus.

Assimilation
It’stheincorporation

oftheproductsof
digestionintothecell
metabolism eg

Glucose
Itsoxidisedtorelease

chemicalenergy
duringrespirationand
theexcessisstoredin
thebodyasfats
underneaththeskinor
intheform of
glycogeninliverand
musclecells.

Fattyacidsand
glycerol

Areoxidisedtorelease
energybutmost
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combineintoneutral
fatswhicharestored
underneaththeskinto
insulatethebody
againstthecold.

Aminoacids
Theyareusedinthe

synthesisofproteins
forthegeneralbody
growthandrepairof
worn-outtissues.In
theabsenceof
glucoseandfats,they
maybeusedtorelease
energythrough
oxidation.

Vitamins
Theyareorganic

chemicalcompounds
thatareessentialfora
healthybody.Theyare
obtainedfrom fresh
vegetablesandfruits.

Somearesynthesised
inthebodybythe
activityofmicro-
organismspresentin
thegut.

Vitaminsare
destroyedwhenthe
foodisexcessively
cooked.

Althoughtheviitamins
arerequiredinvery
smallquantities,they

playanimportantrole
inmetabolicreactions.

Someactasco-
enzymesinenzyme
activiitieswhileothers
influencetheintakeof
certainsubstancesin
thebodye.gvitaminD
influencesabsorption
ofcalcium ionsinthe
gut.

Vitaminsareplacedin
twomaingroupsi.e

Fatsolublevitamins
Thesearestoredin

thebodybecausethey
candissolveinfat
alreadystoredinthe
bodyegA,D,E,&K.

Watersoluble
vitamins

Theyaresolublein
wateregvitaminB
complexandvitaminC.

Activity;Testfor
vitaminC(Ascorbic
acid)

Place2cm3ofDCPIP
(Dichlorophenol
indophenol)intoatest
tube.

Addascorbicsolution
dropbydropintothe
testtubeandshake
wellaftereachdrop.
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Observation
Ascorbicacid

decolourisesDCPIP
indicator.

X
Roughage
Itconsistsof

indigestiblematerial
suchascellulosefrom
theplantcellwalls.

Functions
 Itsabletoabsorb

waterandtherefore
makesthefaeces
moistandbulky.

Roughage
mechanically
stimulatesthegutwall.

Encouragecontraction
ofmusclesand
peristalsis.

Stimulatesthe
secretionofmucus.

Thefibreisalso
knowntoreducethe
riskofcancerinthe
colon.

Helpsinpreventing
diabetes.

NBLackoffibreinthe
dietmakesthefaeces
compactanddry
leadingto
constipation.

Sourcesoffibresare;

Cereals,freshfruits,
vegetables,brown
bread.

Water
Itmakesabout65-

70%ofthetotalbody
weight.Aperson
deprivedofwaterwill
liveforonlyafewdays,
whereasitispossible
tosurviveformore
than60dayswithout
food.

Functionsofwater
Actsassolvent
Coolingoforganism
Providingamedium

fortransport
Facilitatehydrolysis
NBWemustalways

takeinalotofwater
orfluidduringanyone
ofthefollowing
situations;

Whenonehashigh
fever.

Diarrhoea
Vomiting
Sweating
Bleeding
Thirstisasignthat

thebodyisshortof
water.

Babieslosealotof
waterthanadults
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becauseithasalarge
surfaceareato
volumeratiohencethe
baby’sfluidintake
mustbehigher.

Balanceddiet
It’sthedietthat

containsallthefood
nutrientsinthe
requiredamounts.

Whencertainnutrients
aremissinginthediet
orarenotpresentin
therequiredamounts,
thendeficiency
diseasesordisorders
occure.g

Kwashiorkor–caused
bylackofproteins.

Marasmus–caused
bystarvationorlackof
sufficientamountsof
allnutrientsinthediet.

Obesity–causedby
excessiveintakeof
carbohydrates.




Factorsdetermining

energyrequirements
Heatproducedfrom

thebodycomesfrom
theoxidationoffood.
Heatenergyis
measuedinunits
calledkilojoules(kj)

1gofcarbohydrate
yields17.1kjofenergy.

1goffatsyields38.8kj
ofenergy

1gofproteinsyields
22kjofenergy

Theamountofenergy
requireddependson
thefollowingfactors

BasalMetabolicRate
(BMR)

Thisistheenergy
requiredtomaintain
thenormalbody
functionssuchas
breathing,heartbeat,
circulation.Itsabout
760kj.

Itsalsousedto
maintainconstant
bodytemperature.
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Occupation
Thisinvolvesthe

activitiesthatone
doeseverydayandit
determinestheenergy
requirementsofthe
persone.galabourer
pullingacartrequires
moreenergythanan
officeworker.

Age
Youngchildrenhave

manyactivelydividing
cellsandare
physicallymoreactive
thanadults.Asthey
growolderthey
becomelessactive
physicallyandtheir
energyrequirements
decreasee.g

Age
(years)

Male Female

2 5500 5500
5 7000 7000
8 8800 8800
11 10000 9200
14 12500 10500
18 14200 9600
25 12100 8800
Bodysize
Smallbodiedpeople

havealargesurface

areatovolumeratio
thereforetheirbodies
losemoreheatenergy
tothesurrounding.
Suchpeoplerquire
moreenergygiving
food.

Bigbodiedpeople
haveasmallsurface
areatovolumeratio
thereforetheirbodies
loselessheatenergy
tothesurrounding.
Thereforetheirenergy
requirementsislow.

Sex
Manymalesaremore

muscularthan
females.Thatmeans
theirbodieshave
moremusclesthanfat
whilefemaleshavea
lotoffatascompared
tothemaleshence
malesnormallyuse
moreenergy.
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