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1)Describethemechanism ofAerobicrespiration.

Answer

Aerobicrespirationisdefinedastheprocessinwhichenergyis

producedinthebodyfrom foodbyusingoxygen.Itisan

enzymaticallycontrolledreleaseofenergyinastep-wisecatabolic

processofcompleteoxidationoforganicfoodintocarbondioxide

andwaterwithoxygenactingasterminaloxidant.Thecommon

mechanism ofaerobicrespirationisalsocalled“commonpathway”

becauseitsfirststep,calledglycolysisiscommontobothaerobic

andanaerobicmodesofrespiration.

Themechanism ofaerobicrespirationareasfollows:

1)Glycolysis:ItisalsocalledEMPpathwaybecauseitwas

discoveredbythreeGermanscientists:-Embden,Meyerhofand

Parnas.Glycolysisistheprocessofbreakdownofglucoseor

similarhexosesugartomoleculesofpyruvicacidthroughaseries

ofenzymemediatedreactionsreleasingsomeenergy(asATP)

andreducingpower(asNADH2).Itoccursinthecytoplasm andit

takesplaceinthefollowingsubsteps:



 Phosphorylation-glucoseisphosphorylatedtoglucose-6-

phosphatebyATPinthepresenceofenzymehexokinase.

 Isomerization-glucose-6-phosphateischangedtoitsformer

fructose-6-phosphatewiththehelpofenzyme

phosphohexoseisomerase.

 Phosphorylation:-:fructose-6-phosphateisfurther

phosphorylatedbymeansofATPinpresenceofenzyme

phosphofructokinaseandmg2+.Theproductisfructose-1,6

diphosphate.

 Splitting-fructose-1,6-diphosphatesplitsupenzymaticallyto

form onemoleculeeachof3-carboncompounds,

glyceraldehyde3-phosphate(=GAPor3-

phosphoglyceraldehyde=PGAL)anddihydroxyacetone3-

phosphate(DIHAP).

 Dehydrogenationandphosphorylation:Inthepresenceof

enzymeglyceraldehydephosphatedehydrogenase

,glyceraldehyde3-phosphateloseshydrogentoNADtoform

NADH2andacceptinorganicphosphatetoform 1,3-

diphosphoglycericacid.

 Isomerization-3-phosphoglycericacidischangedtoits

isomer2-phosphoglycericacidbyenzyme

phosphoglyceromutase.

 FormationofATP-directsynthesisofATPfrom metabolites

iscalledsubstratelevelphosphorylation.



 Dehydration.Etc.

2)Krebscycle-discoveredbyHansKrebs(1937,1940Nobelprize

1953).Itoccursinsidemitochondria.Thecycleisalsonamedas

citricacidcycleorTCAcycleaftertheinitialproductKrebscycleis

step-wiseoxidativeandcyclicdegradationofactivatedacetate

derivedfrom pyruvate.Krebscyclemovestwodecarbo-xylations

andfourdehydroge-nations.SomevariouscomponentsofKrebs

cycleareasfollows:

 Condensation

 Dehydration

 Hydration

 Dehydrogenation

 Decarboxylation

 Dehydrogenationanddecarboxylation

 FormationofATP/GTP

 Dehydrogenation

 Hydration

 Dehyrogenation.Etc.

3)Terminaloxidation-Itisthenameofoxidationfoundinaerobic

respirationthatoccurstowardstheendofcatabolicprocessand

involvesthepassageofbothelectronsandprotonsofreduced

coenzymestooxygen.




