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QNo(1):-DefineDickensandHorecker’sPathwayalsoexplainirreversiblephaseofHMPpathway.
Enlisttheenzymesusedinnon-OxidativephaseofHMPPathway.?

(ANS):-
DickensandHonecker’sPathway
Dickensshunt-asecondarypathwayfortheoxidationofd-glucose(notoccurringinskeletal
muscle),generatingreducingpowerinthecytoplasm outsidethemitochondriaandsynthesizing
pentosesandafew othersugars.Synonym(s):pentosephosphatepathway;Warburg-Lipmann-
Dickens-Honeckershunt.
PathwayexplainirreversiblephaseofHMPpathway.
Thehexosemonophosphateshunt,alsoknownasthepentosephosphatepathway,isaunique
pathwayusedtocreateproductsessentialinthebodyformanyreasons.TheHMPshuntisan
alternativepathwaytoglycolysisandisusedtoproduceribose-5-phosphateandnicotinamide
adeninedinucleotidephosphate(NADPH).Thispathwayoccursintheoxidativeandnon-oxidative
phases,eachcomprisingaseriesofreactions.TheHMP shuntalsohassignificanceinthe
medicalworld,asenzymeorco-factordeficienciescanhavepotentiallyfatalimplicationsonthe
affectedpatients.
Function
TheHMPshuntisparalleltotheglycolysispathwayandtakesplaceinthecytoplasm.A6-carbon
sugar,glucose,mayentertheglycolyticpathwayorenterthealternativeHMPshuntdependingon
thecell’sindividualneedsatthetime.OncetheglucoseenterstheHMPshunt,itundergoesa
series ofreactions,broken down into the oxidative(irreversible)and non-oxidative phases
(reversible).
Enlisttheenzymesusedinnon-OxidativephaseofHMPPathway
Thenon-oxidativephaseoftheHMPshuntinvolvestheconversionofribulose-5-phosphateto
ribose-5-phosphate(R-5-P)throughaseriesofindependentreactions.Itisimportanttonotethat
noNADPH moleculesgetcreatedinthispartoftheHMPshunt.R-5-Pinthisreactioncanbe
returnedtotheglycolyticpathwayasfructose-6-phosphate.Thissteprequiresthetransketolase
enzymewiththepresenceofthethiamineco-factor.Thiaminealsoparticipatesinaplethoraof
othermetabolicreactionsthroughoutthebody.Itisusedbyenzymealpha-ketoglutarateinthe
Krebs cycle,forthe enzyme pyruvate dehydrogenase as wellas branch-chained ketoacid
dehydrogenase.
__________________________________________________________________________________
Q2:WhatarethestepsandenzymesinvolvedinGlycolysis?
(ANS):-.

Glycolysis(EmbdenMeyerhofPathway):
Glycolysistakesplaceinthecytosolofthecells.
GlucoseenterstheGlycolysispathwaybyconversionintoglucose-6-phosphate.
Step1:HexokinaseEnzyme:
Glucose+ATP Glucose-6-phosphate+ADP
Mg++ interacts with negatively charged phosphate oxygen atoms, providing charge
compensationandpromotingafavorableconformationofATPatactivesiteoftheHexokinase
enzyme.
Thereactioncatalyzedbyhexokinaseishighlyspontaneous.
Step2:PhosphoglucoseIsomeraseEnzyme:
Glucose-6-phosphate Fructose-6-phosphate
Step3:PhosphofructokinaseEnzyme:
Fructose-6-phosphate+ATPFructose-1,6-biphosphate+ADP
Step4:AldolaseEnzyme:
Fructose-1,6-biphosphateDihydroxyacetone-P+Glyceraldehyde-3-P
Thereactionisanaldolcleavage,thereverseofanaldolcondensation.



Step5:TriosePhosphateIsomeraseEnzyme:
Dihydroxyacetone-Phosphate Glyceraldehyde-3-Phosphate
Step6:Glyceraldehyde-3-PhosphateDehydrogenaseEnzyme:
Glyceraldehyde-3-P+NAD+Pi1,3biphosphoglycerate+NADH+H
Step7:Phosphoglyceratekinaseenzyme:
1,3biphosphoglycerate+ADP3-Phosphoglycerate+ATP
Step8:PhosphoglycerateMutase:
3-Phosphoglycerate2-Phosphoglycerate
Step9:Enolaseenzyme:
2-phosphoglyceratephosphoenolpyruvate+H2OThisdehydrationreactionismg++dependent.
Step10:PyruvateKinaseenzyme:
Phosphoenolpyruvate+ADP Pyruvate+ATP
RemovalofPifrom PEPyieldsanunstableenol,whichspontaneouslyconvertstotheketoform of
pyruvate.
__________________________________________________________________________________
QNO(3):-DiscussdigestionandabsorptionofCarbohydrates.?
(ANS):-

AbsorptionandDigestionof carbohydrates:
CHOtakenindietarepolysaccharides,disaccharidesandmonosaccharides
Thesearesuppliedfrom externalsources,hencecalledexogenousCHO
Thesemaybedigestibleorindigestible
DigestionofCHO takesplacein;mouth,stomachandintestine,andabsorptionform small
intestine
Mouth:

AtslightlyacidicpH amyalse(ptyalin)actsonstarch,whichisconvertedintomaltoseand
isomaltose
Theenzymegetinactivatedinstomach
2(C6H13O3)n+nH2O nC12H22O11starchmaltoseandisomaltose
Stomach:

•HClcancausehydrolysisofstarchintomaltoseandisomaltoseandthatofmaltoseto
glucosebutthereactionisoflittlesignificanceinsidestomach
Smallintestine:
Insmallintestinepancreaticamylaseconverts87%starchtomaltoseandisomaltoseand13%
glucose
(C6H12O6)n+nH2OnC6H12O6
___________________________________________________________________________________
QNo(4):- ExplainstepbysteptheTricarboxylicacidcycle.?
(ANS):-
KrebsCycle:
ThecitricacidcycleisalsoknownastheTricarboxylicacidcycle(TAC)orkrebscycle.Thekrebs
cycleisaseriesofchemicalreactionsusedbyallaerobicorganismstoreleasestoredenergy
throughtheoxidationofacetyl-CoAderivedfrom carbohydrates,fatsandproteins,intoadenosine
triphosphate(ATP)andcarbondioxide.Inaddition.thecycleprovidesprecursorsofcertainamino
acids,aswellasthereducingagentNADH,thatareusedinnumerousotherreactions.Itscentral
importanttomanybiochemicalpathwayssuggeststhatitwasoneoftheearliestestablished
componentsofcellularmetabolism andmayhaveoriginatedabiogenically.
Ineukaryoticcells,thecitricacidcycleoccursinthematrixofthemitochondrion.
StepoftheKrebsCycle:
Step1:FirsttheAcetylCoA(a2carbonmolecule)joinswithoxaloacetate(4
carbonmolecule)toform citrate(6carbonmolecules).
Step2:Thecitrateistheconvertedtoisocitrate(isomerofcitrate).
Step3:Isocitrateisthenoxidizedtoalpha-ketoglutarate(a5carbonmolecules)whichresultsin
thereleaseofcarbondioxide.OneNADH moleculeisalsoformedinthisstep.Theenzyme
responsibleforcatalyzingthisstepisisocitratedehydrogenase.
Step4:Herealpha-ketoglutarateisoxidizedtoform a4carbonmoleculewhichpickupcoenzyme
AformingsuccinylCoA.ThisconversionalsoformsaNADHmolecule.



Step5:SuccinylCoAisthenconvertedtosuccinate(4carbonmolecules)andoneGTPmolecule
isproduced.
Step6:Succinateisconvertedintofumarate(4carbonmolecule)andamoleculeofFADH2is
produced.
Step7:fumarateisconvertedtomalate(another4carbonmolecules).
Step8:MalateisconvertedintooxaloacetateandNADHisalsoproducedher
___________________________________________________________________________________

QNo(5):-Differentiatebetweenfatandoilalsoexplain“solidfatisbeneficialforhealthoroil”.?
(ANS):-

Thedifferencesbetweenfatsandoilsareasfollows.

Fats:
Fatsaresolidatroom temperature.
Fatsareusuallyderivedfrom animals.
Themeltingpointoffatsishigher.
FatscontainmoreproportionalofsaturatedFathyacid.

Oils:
Oilsareliquidatroom temperature.
Oilsarederivedfrom plants.
Oilscontainmoreproportionofunsaturatedfathyacids.
Themeltingpointofoilislowerthanfats.

Benefitofsolidfatsforhealth:
Fatareanessentialpartofourdietandisimportantforgoodhealth.Therearedifferenttypesof
fats,withsomefatsbeinghealthierthanothers.Tohelpmakesureyoustayhealthy,itis
importanttoeatunsaturatedfatsinsmallamountsaspartofabalanceddiet.
Saturatedfats
Eatinggreateramountsofsaturatedfatislinkedwithanincreasedriskofheartdiseaseandhigh
bloodcholesterollevels.Thesefatsareusuallysolidatroom temperatureandarefoundin:
Animal-basedproducts:
Dairyfoods–suchasbutter,cream,fullfatmilkandcheese
Meat– such asfattycutsofbeef,porkand lamb and chicken (especiallychicken skin),
processedmeatslikesalami,Someplant-derivedproducts:
Palm oil
Coconut
Coconutmilkandcream
Cookingmargarine

Unsaturatedfats
Unsaturatedfatsareanimportantpartofahealthydiet.Thesefatshelpreducetheriskofheart
diseaseandlowercholesterollevels(amongotherhealthbenefits)whentheyreplacesaturated
fatsinthediet.
Therearetwomaintypesofunsaturatedfats:
Polyunsaturatedfats:
omega-3fatswhicharefoundinfish,especiallyoilyfish
omega-6fatswhicharefoundinsomeoilssuchassafflowerandsoybeanoil,alongwithsome
nuts,includingbrazilnuts.
Monounsaturatedfats:
foundinoliveandcanolaoil,avocadosandsomenuts,suchascashewsandalmonds.

Transfats
Transfatsareunsaturatedfatsthathavebeenprocessedandasaresult,behavelikesaturated
fats.Eatingtransfatsincreasesthelevelsof‘bad’cholesterolanddecreasesthelevelsof‘good’
cholesterolinthebodywhichisamajorriskfactorforheartdisease.Itisimportanttolowerthe



amountsoftransfatsyoueattohelpyoustayhealthy.
Transfatsarefoundinmanypackagedfoodsandalsoinbutterandsomemargarines.Usefood
labelstocomparefoodsandchoosethosewithfewertransfats.
Itisgreatforhealthtoreplacesaturatedandtransfatswithmonoandpolyunsaturatedfats.

Cholesterol
Cholesterolisatypeoffatfoundinfood,butalsoinourblood.Cholesterolhasmanyimportant
functionsinthebodybuthavinghighlevelsofthewrongtypeofcholesterolintheblood
increasesheartdiseaserisk.
Itwasoncethoughtthateatingtoomanycholesterol-containingfoods(suchaseggs)wasthe
majordietarycauseofhighbloodcholesterollevel.Butwenowknowthateatingtoomanyfoods
containinghigheramountsofsaturatedandtransfatsisabiggerproblem andhasamuch
greaterinfluenceonbloodcholesterollevels.
___________________________________________________________________________________________

(THEEND)


