
Tricarboxylic  Acid (Krebs) Cycle 
Citric Acid Cycle 

Net Reaction:  Acetyl-CoA + 3NAD+ +FAD +ADP +Pi + 2H2O  2 CO2 + 3NADH + FADH2 + ATP + 2H+ + CoASH 

2C from glycolysis  
enter cycle 

DGO = -7.5 kcal/mol 

DGO = -2 kcal/mol 

DGO = -7.2 kcal/mol 

DGO = +7.1 kcal/mol 

DGO = -0.8 kcal/mol 

DGO = 0 kcal/mol 

pyruvate from glycolysis 

Reform OAA so cycle can 
continue; produce NADH 
for e- transport/ATP 
production.  Unfavorable 
rx pulled by Step 1. 

Move OH to beta position.  On 
subsequent conversion to 
C=O, it acts as e- sink to 
facilitate decarboxylation. 

Oxidize C and remove 1 
incoming C as CO2. Produce 
NADH for e- transport/ATP 
production.  

Oxidize C and remove  last 
incoming C as CO2. Produce 
NADH for e- transport/ATP 
production.  

Couple cleavage of 
thermodynamically unstable 
thioester to synthesis  of GTP 
which can transfer P to ADP to 
make ATP 

Need in steps to reform 
OAA so cycle can 
continue; produce FADH2 
for e- transport/ATP 
production.   

Need in steps to reform 
OAA so cycle can 
continue; Introduce O by 
hydration which can be 
oxidized in next step to 
produce NADH for e- 
transport/ATP 
production.   

ADP 

ATP, NADH 

ATP, Succ-CoA, NADH 

ADP,Pyruvate 

ATP, Acetyl-CoA, NADH 


