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      STAGES OF BETA OXIDATION

Beta oxidation is the pathway for the oxidation of fatty acids, when two carbons are cleaved from acyl-CoA molecules starting at the carboxyl end and the chain is broken between the alpha (2)- and beta (3)- carbon atoms. The two carbon units formed are acetyl-CoA molecules.

Most enzymes found in the mitochondria matrix or inner membrane adjacent to the respiratory chain. These catalyze the oxidation of acyl-CoA to acetyl-CoA via the beta oxidation pathway. The system proceeds in cyclic fashion which results in the degradation of long fatty acids to acetyl-CoA. In the process, large quantities of the reducing equivalents FADH2 and NADH are generated and are used to form ATP by oxidative phosphorylation.

STAGE 1

It is the removal of two hydrogen atoms from the 2(alpha)- and 3(beta)- carbon atoms, catalyzed by acyl-CoA dehydrogenase and requiring flavin adenine dinucleotide (FAD).
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STAGE 2

This results in the formation of ∆² -trans-enoyl-CoA and FADH2. Water is added to saturate the double bond and form 3-hydroxyacyl-CoA, catalyzed by ∆² -enoyl-CoA hydratase.
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STAGE 3

The 3-hydroxyl derivative undergoes further dehydrogenation on the 3-carbon catalyzed by L- 3 hydroxyacyl-CoA dehydrogenase to form the corresponding 3-ketoacyl-CoA compound. In this case, NAD+ is the coenzyme involved.
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Conclusion or final stage

In this case, NAD+ is the coenzyme involved. Finally, 3 -ketoacyl- CoA is split at the 2, 3 position by thiolase ( 3 -ketoacyl- CoA- thiolase) forming acetyl-CoA and a new acyl -CoA two carbons shorter than the original acyl- CoA molecule.
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