
The iEmbden-Meyerhof ipathway iis iundoubtedly ithe imost icommon ipathway ifor 

iglucose idegradation ito ipyruvate iin istage itwo iof iaerobic irespiration. iIt iis ifound iin 

iall imajor igroups iof imicroorganisms iand ifunctions iin ithe ipresence ior iabsence iof iO2. 

• It iis ialso ian iimportant iamphibolic ipathway iand iprovides iseveral iprecursor 

imetabolites. iThe iEmbden-Meyerhof ipathway ioccurs iin ithe icytoplasmic imatrix 

iof iprocaryotes iand ieucaryotes. 

• The ipathway ias ia iwhole imay ibe idivided iinto itwo iparts i. iIn ithe iinitial isix-

carbon iphase, ienergy iis iconsumed ias iglucose iis iphosphorylated itwice, iand iis 

iconvertedto ifructose i1,6-bisphosphate. 

• This ipreliminary iphase iconsumes itwo iATP imolecules ifor ieach iglucose iand 

i“primes ithe ipump” iby iadding iphosphates ito ieach iend iof ithe isugar. iIn 

iessence, ithe iorganism iinvests isome iof iits iATP iso ithat imore ican ibe imade 

ilater iin ithe ipathway. 

• The ithree-carbon, ienergy-conserving iphase ibegins iwhen ithe ienzyme ifructose 

i1,6-bisphosphate ialdolase icatalyzes ithe icleavage iof ifructose i1,6-bisphosphate 

iinto itwo ihalves, ieach iwith ia iphosphate igroup. 

• One iof ithe iproducts, idihydroxyacetone iphosphate, iis iimmediately iconverted ito 

iglyceraldehyde i3-phosphate. iThis iyields itwo imolecules iof iglyceraldhyde i3-

phosphate, iwhich iare ithen iconverted ito ipyruvate iin ia ifive-step iprocess. 

• Because idihydroxyacetone iphosphate ican ibe ieasily ichanged ito iglyceraldehyde 

i3-phosphate, iboth ihalves iof ifructose i1,6-bisphosphate iare iused iin ithe ithree-

carbon iphase. 

• First, iglyceraldehyde i3-phosphate iis ioxidized iwith iNAD+ ias ithe ielectron 

iacceptor i(to iform iNADH), iand ia iphosphate i(Pi) iis isimultaneously 

iincorporated ito igive ia ihigh ienergy imolecule icalled i1,3-bisphosphoglycerate. 

• The ihigh-energy iphosphate ion icarbon ione iis isubsequently idonated ito iADP ito 

iproduce iATP. iThis isynthesis iof iATP iis icalled isubstrate-level 

iphosphorylation ibecause iADP iphosphorylation iis icoupled iwith ithe iexergonic 

ibreakdown iof ia ihigh-energy ibond. 

• A isomewhat isimilar iprocess igenerates ia isecond iATP iby isubstrate-level 

iphosphorylation. iThe iphosphate igroup ion i3-phosphoglycerate ishifts ito icarbon 

itwo, iand i2-phosphoglycerate iis idehydrated ito iform ia isecond ihigh-energy 

imolecule, iphosphoenolpyruvate. 

• This imolecule idonates iits iphosphate ito iADP iforming ia isecond iATP iand 

ipyruvate, ithe ifinal iproduct iof ithe ipathway. iThe iEmbden-Meyerhof ipathway 

idegrades ione iglucose ito itwo ipyruvates iby ithe isequence iof ireactions. iATP 

iand iNADH iare ialso iproduced. iThe iyields iof iATP iand iNADH imay ibe 

icalculated iby iconsidering ithe itwo iphases iseparately. 

• In ithe isix-carbon iphase, itwo iATPs iare iused ito iform ifructose i1,6-bisphosphate. 

iFor ieach iglyceraldehyde i3-phosphate itransformed iinto ipyruvate, ione iNADH 

iand itwo iATPs iare iformed. 

• Because itwo iglyceraldehyde i3-phosphates iarise ifrom ia isingle iglucose i(one iby 

iway iof idihydroxyacetone iphosphate), ithe ithree icarbon iphase igenerates ifour 

iATPs iand itwo iNADHs iper iglucose. iSubtraction iof ithe iATP iused iin ithe isix-

carbon iphase ifrom ithat iproduced iby isubstrate-level iphosphorylation iin ithe 

ithree-carbon iphase igives ia inet iyield iof itwo iATPs iper iglucose. iThus ithe 

icatabolism iof iglucose ito ipyruvate ican ibe irepresented iby ithis isimple iequation. 

Glucose i+2ADP i+2Pi i+ i2NAD+ i--> i2 ipyruvate i+ i2ATP i+2NADH i+ i2H+ 



 

 


