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Biological oxidation is the oxidation of energy-
rich chemical substances (carbohydrates, lipids, 
proteins) that occur in biological systems to 
produce energy. 

In oxidation processes, oxidizing substances 
remove protons (H+) and electrons (e-), which are 
transported to acceptors by special transporters. 
During transporting H+ and e- to acceptors,  
energy will be released and accumulate in the ATP 
molecule.

















There are two types of 
biological oxidation: 
1. Anaerobic 
2. Aerobic



In anaerobic oxidation H+ and e- 

transported to another 

substrates (acceptors) and they 

are reduced. 

Ex: in the anaerobic glycolysis, H+ and e- transported by 

NAD to pyruvate and reduce to lactate. An energy which 

released in this case, accumulated in 2 ATP molecule. 

(See anaerobic glycolysis process.  Here, NAD transporter 

of H+ and e- )



In aerobic oxidation H+ and e- 

transported to O2 (acceptor). 

In this case, energy rich chemical 

substance (carbohydrates, lipids, 

proteins) oxidized to CO2 and H2O.



The reducing equivalents H+ and e-  

from intermediate substances 

transferred to NAD and FAD to 

produce NADH and FADH2 reforms of 
coenzymes, NADH and FADH2, form 

of coenzymes NADH and FADH2 pass 

through the electron transport chain( 

ETC) or respiratory chain and finally 

reduce oxygen to water.



Electron transport chain (ETC) – a 
process in which electrons are 

transported to O2  by special 

components: NAD, FMN, Iron-Sulfur 

protein, Coenzyme Q, Cytochromes 
b, c1, c2, a, a3. 
All components of ETC are located on 

the inner mitochondrial membrane.
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Uses of cytochrome p450







































TTFA : Trienoyl Tri Fluoro Acetone 

Competitive inhibitor 

to succinate 

dehydrogenase
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SUMMARY
• In biologic systems, as in chemical systems, oxidation (loss of 
electrons) is always accompanied by reduction of an electron acceptor.

• Oxidoreductases have a variety of functions in metabolism; oxidases 
and dehydrogenases play major roles in respiration; hydroperoxidases 
protect the body against damage by free radicals; and oxygenases
mediate the hydroxylation of drugs and steroids.

• Tissues are protected from oxygen toxicity caused by
the superoxide free radical by the specific enzyme superoxide 
dismutase.
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