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DigestiveProcessesofTheFoodMissEgbeateintheparty.

RecallthatsheateFriedrice(carbohydrate),friedchicken(proteinandfat&oilbecauseoftheoil
usedtofrythechicken)salad(vitamins),water.

1)Ingestion:

Thelargemoleculesfoundinintactfoodcannotpassthroughthecellmembranes.Foodneedsto
bebrokenintosmallerparticlessothatanimalscanharnessthenutrientsandorganicmolecules.
Thefirststepinthisprocessisingestion.Ingestionistheprocessoftakinginfoodthroughthe
mouth.Invertebrates,theteeth,saliva,andtongueplayimportantrolesinmastication(preparing
thefoodintobolus).Whilethefoodisbeingmechanicallybrokendown,theenzymesinsaliva
begintochemicallyprocessthefoodaswell.Thecombinedactionoftheseprocessesmodifies
thefoodfrom largeparticlestoasoftmassthatcanbeswallowedandcantravelthelengthof
theesophagus.

2)DigestionandAbsorption:

Digestionisthemechanicalandchemicalbreakdownoffoodintosmallorganicfragments.Itis
importanttobreakdownmacromoleculesintosmallerfragmentsthatareofsuitablesizefor
absorption across the digestive epithelium. Large, complex molecules of proteins,
polysaccharides,andlipidsmustbereducedtosimplerparticlessuchassimplesugarbefore
theycanbeabsorbedbythedigestiveepithelialcells.Differentorgansplayspecificrolesinthe
digestiveprocess.Theanimaldietneedscarbohydrates,protein,andfat,aswellasvitaminsand
inorganiccomponentsfornutritionalbalance.How eachofthesecomponentsisdigestedis
discussedinthefollowingsections;

a)Carbohydrates:

Thedigestionofcarbohydratesbeginsinthemouth.Thesalivaryenzymeamylasebeginsthe
breakdownoffoodstarchesintomaltose,adisaccharide.Asthebolusoffoodtravelsthrough
theesophagusto thestomach,no significantdigestionofcarbohydratestakesplace.The
esophagusproducesnodigestiveenzymesbutdoesproducemucousforlubrication.Theacidic
environmentinthestomachstopstheactionoftheamylaseenzyme.
Thenextstepofcarbohydratedigestiontakesplaceintheduodenum.Recallthatthechymefrom
thestomachenterstheduodenum andmixeswiththedigestivesecretionfrom thepancreas,liver,
andgallbladder.Pancreaticjuicesalsocontainamylase,whichcontinuesthebreakdownof
starchandglycogenintomaltose,adisaccharide.Thedisaccharidesarebrokendowninto
monosaccharidesbyenzymescalledmaltases
,sucrases,andlactases,whicharealsopresentinthebrushborderofthesmallintestinalwall.
Maltasebreaksdownmaltoseintoglucose.Otherdisaccharides,suchassucroseandlactoseare
brokendownbysucraseandlactase,respectively.Sucrasebreaksdownsucrose(or“tablesugar”)
intoglucoseandfructose,andlactasebreaksdownlactose(or“milksugar”)intoglucoseand
galactose.Themonosaccharides(glucose)thusproducedareabsorbedandthencanbeusedin
metabolic pathways to harness energy.The monosaccharides are transported across the
intestinalepithelium intothebloodstream tobetransportedtothedifferentcellsinthebody.

b)Protein

A largepartofproteindigestiontakesplaceinthestomach.Theenzymepepsinplaysan
importantroleinthedigestionofproteinsbybreakingdowntheintactproteintopeptides,which



areshortchainsoffourtonineaminoacids.Intheduodenum,otherenzymes—trypsin,elastase,
andchymotrypsin—actonthepeptidesreducingthem tosmallerpeptides.Trypsinelastase,
carboxypeptidase,and chymotrypsin are produced bythe pancreas and released into the
duodenum wheretheyactonthechyme.Furtherbreakdownofpeptidestosingleaminoacidsis
aided by enzymes called peptidases (those that break down peptides). Specifically,
carboxypeptidase,dipeptidase,andaminopeptidaseplayimportantrolesinreducingthepeptides
tofreeaminoacids.Theaminoacidsareabsorbedintothebloodstream throughthesmall
intestines.

c)Lipids

Lipiddigestionbeginsinthestomachwiththeaidoflinguallipaseandgastriclipase.However,
thebulkoflipiddigestionoccursinthesmallintestineduetopancreaticlipase.Whenchyme
enterstheduodenum,thehormonalresponsestriggerthereleaseofbile,whichisproducedinthe
liverandstoredinthegallbladder.Bileaidsinthedigestionoflipids,primarilytriglyceridesby
emulsification.Emulsificationisaprocessinwhichlargelipidglobulesarebrokendowninto
severalsmalllipidglobules.Thesesmallglobulesaremorewidelydistributedinthechymerather
thanforminglargeaggregates.Lipidsarehydrophobicsubstances:inthepresenceofwater,they
willaggregatetoform globulestominimizeexposuretowater.Bilecontainsbilesalts,whichare
amphipathic,meaning theycontain hydrophobicand hydrophilicparts.Thus,the bile salts
hydrophilicsidecaninterfacewithwaterononesideandthehydrophobicsideinterfaceswith
lipidsontheother.Bydoingso,bilesaltsemulsifylargelipidglobulesintosmalllipidglobules.
Whyisemulsificationimportantfordigestionoflipids?Pancreaticjuicescontainenzymescalled
lipases(enzymesthatbreakdownlipids).Ifthelipidinthechymeaggregatesintolargeglobules,
verylittlesurfaceareaofthelipidsisavailableforthelipasestoacton,leavinglipiddigestion
incomplete.Byforminganemulsion,bilesaltsincreasetheavailablesurfaceareaofthelipids
manyfold.

d)Vitamins

Vitaminscanbeeitherwater-solubleorlipid-soluble.Fatsolublevitaminsareabsorbedinthe
samemanneraslipids.Itisimportanttoconsumesomeamountofdietarylipidtoaidthe
absorptionoflipid-solublevitamins.Water-solublevitaminscanbedirectlyabsorbedintothe
bloodstream from theintestine.

Water:whentakenaidsdigestion

4)Elimination/Egestion:

Thefinalstepindigestionistheeliminationofundigestedfoodcontentandwasteproducts.The
undigestedfoodmaterialentersthecolon,wheremostofthewaterisreabsorbed.Recallthatthe
colonisalsohometothemicrofloracalled“intestinalflora”thataidinthedigestionprocess.The
semi-solidwasteismovedthroughthecolonbyperistalticmovementsofthemuscleandis
storedintherectum.Astherectum expandsinresponsetostorageoffecalmatter,ittriggersthe
neuralsignalsrequiredtosetuptheurgetoeliminate.Thesolidwasteiseliminatedthroughthe
anususingperistalticmovementsoftherectum.

HOW THEDIGESTIVESYSTEM WORKS
Thissystem consistsofwhat’scalledthealimentarycanal.Whichstartsfrom themouthtillthe
anus.

1)Mouth:
Themouthisthebeginningofthedigestivetract.Infact,digestionstartshereassoonasyou
takethefirstbiteofameal.Chewingbreaksthefoodintopiecesthataremoreeasilydigested,
whilesalivamixeswithfoodtobegintheprocessofbreakingitdownintoaform yourbodycan
absorbanduse.



2)Pharynx:
Alsocalledthethroat,thethroatisthenextdestinationforfoodyou'veeaten(inthiscaseMiss
EgbeAmanda).From here,foodtravelstotheesophagusorswallowingtube.

3)Esophagus
Theesophagusisamusculartubeextendingfrom thepharynxtothestomach.Bymeansofa
seriesofcontractions,calledperistalsis,theesophagusdeliversfoodtothestomach.Justbefore
theconnectiontothestomachthereisa"zoneofhighpressure,"calledtheloweresophageal
sphincter;thisisa"valve"meanttokeepfoodfrom passingbackwardsintotheesophagus.

4)Stomach:
Thestomachisasac-likeorganwithstrongmuscularwalls.Inadditiontoholdingthefood,it's
alsoamixerandgrinder.Thestomachsecretesacidandpowerfulenzymesthatcontinuethe
processofbreakingdownthefood.Whenitleavesthestomach(after3-4hoursforsomecertain
classesoffood),foodistheconsistencyofaliquidorpaste.From therethefoodmovestothe
smallintestine.

5)SmallIntestine
Madeupofthreesegments,theduodenum,jejunum,andileum,thesmallintestineisalongtube
looselycoiledintheabdomen(spreadout,itwouldbemorethan20feetlong).Thesmall
intestinecontinuestheprocessofbreaking downfood byusing enzymesreleased bythe
pancreasandbilefrom theliver.Bileisacompoundthataidsinthedigestionoffatand
eliminateswasteproductsfrom theblood.Peristalsis(contractions)isalsoatworkinthisorgan,
moving food throughand mixing itup withdigestivesecretions.Theduodenum islargely
responsibleforcontinuingtheprocessofbreakingdownfood,withthejejunum andileum being
mainlyresponsiblefortheabsorptionofnutrientsintothebloodstream.
Notethatthreeorgansplayapivotalroleinhelpingthestomachandsmallintestinedigestfood:

a)Pancreas
Amongotherfunctions,theoblongpancreassecretesenzymesintothesmallintestine.These
enzymesbreakdownprotein,fat,andcarbohydratesfrom thefoodweeat.

b)Liver
Theliverhasmanyfunctions,buttwoofitsmainfunctionswithinthedigestivesystem areto
makeandsecretebile,andtocleanseandpurifythebloodcomingfrom thesmallintestine
containingthenutrientsjustabsorbed.

C)TheGallbladder

Thegallbladderisapear-shapedreservoirthatsitsjustundertheliverandstoresbile.Bileis
madeintheliverthenifitneedstobestoredtravelstothegallbladderthroughachannelcalled
thecysticduct.Duringameal,thegallbladdercontracts,sendingbiletothesmallintestine.

Immediatelynutrientshavebeenabsorbedandtheleftoverliquidhaspassedthroughthesmall
intestine,whatisleftofthefoodyouateishandedovertothelargeintestine,(orcolon).

6)Colon(LargeIntestine)

Thecolonisa5-to6-foot-longmusculartubethatconnectsthececum (thefirstpartofthelarge
intestinetotherectum (thelastpartofthelargeintestine).Itismadeupofthececum,the
ascending(right)colon,thetransverse(across)colon,thedescending(left)colon,andthe
sigmoidcolon(so-calledforits"S"shape;theGreekletterforSiscalledthesigma),which
connectstotherectum.



Stool,orwasteleftoverfrom thedigestiveprocess,whichispassedthroughthecolonbymeans
ofperistalsis(contractions),firstinaliquidstateandultimatelyinsolidform asthewateris
removedfrom thestool.Astoolisstoredinthesigmoidcolonuntila"massmovement"empties
itintotherectum onceortwiceaday.Itnormallytakesabout36hoursforstooltogetthrough
thecolon.Thestoolitselfismostlyfooddebrisandbacteria.Thesebacteriaperform several
usefulfunctions,suchassynthesizingvariousvitamins,processingwasteproductsandfood
particles,andprotectingagainstharmfulbacteria.

7)Rectum

Therectum (Latinfor"straight")isan8-inchchamberthatconnectsthecolontotheanus.Itisthe
rectum'sjobtoreceivestoolfrom thecolon,toletyouknowthereisstooltobeevacuated,andto
holdthestooluntilevacuationhappens.Whenanything(gasorstool)comesintotherectum,
sensorssendamessagetothebrain.Thebrainthendecidesiftherectalcontentscanbe
releasedornot.Iftheycan,thesphincters(muscles)relaxandtherectum contracts,expellingits
contents.Ifthe contents cannotbe expelled,the sphincters contractand the rectum
accommodates,sothatthesensationtemporarilygoesaway.

8)Anus
Theanusisthelastpartofthedigestivetract.Itconsistsofthepelvicfloormusclesandthetwo
analsphincters(internalandexternalmuscles).Theliningoftheupperanusisspecializedto
detectrectalcontents.Itletsusknow whetherthecontentsareliquid,gas,orsolid.Thepelvic
floormusclecreatesananglebetweentherectum andtheanusthatstopsstoolfrom comingout
whenitisnotsupposedto.Theanalsphinctersprovidefinecontrolofstool.Theinternal
sphincterkeepsusfrom goingtothebathroom whenweareasleep,orotherwiseunawareofthe
presenceofstool.Whenwegetanurgetogotothebathroom,werelyonourexternalsphincter
tokeepthestoolinuntilwecangettothetoilet.


