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Oxidation of Fatty Acids 
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Stage 1: A long-chain fatty acid is oxidized 

to yield acetyl residues in the form of 

acetyl-CoA. This process is called  

oxidation. 

 

Stage 2: The acetyl groups are oxidized to 

CO2 via the citric acid cycle. 

 

Stage 3: Electrons derived from the 

oxidations of stages 1 and 2 pass to O2 via 

the mitochondrial respiratory chain, 

providing the energy for ATP synthesis by 

oxidative phosphorylation. 
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The β-oxidation pathway 

In each pass through this four-step sequence, one acetyl 

residue (shaded in pink) is removed in the form of acetyl-

CoA from the carboxyl end of the fatty acyl chain—in this 

example palmitate (C16), which enters as palmitoyl-CoA. 

Six more passes through the pathway yield seven more 

molecules of acetyl-CoA, the seventh arising from the last 

two carbon atoms of the 16-carbon chain. 



Production of ATP 
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Seven passes through the oxidation sequence are required to oxidize one molecule 

of palmitoyl-CoA to eight molecules of acetyl-CoA. The overall equation is: 

The overall equation for the oxidation of palmitoyl-CoA to eight molecules of acetyl-

CoA, including the electron transfers and oxidative phosphorylations, is: 

 

 

 

 

 

 

Acetyl-CoA can also produce ATP from citric acid cycle. 
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