
Oxidative Phosphorylation











• NADH dehydrogenase

• Succinate dehydrogenase

• Ubiquinone cytochrome C oxidoreductase

• Cytochrome oxidase



Electron Carriers

• NAD/NADH
• Iron-sulfur protein, Rieske protein
• Ubiquinone
• Cytochrome b
• Cytochrome c1

• Cytochrome c
• Cytochrome a
• Cytochrome a3

• O2/H2O













Transport of Electron

• A,B,C and D are electron Carriers

• A= 0.32 V

• B = 0.75 V

• C= 0.66 V

• D = 1.05 V

• State the direction of electron flow



• Direction Of electron flow is from lower 
reduction potential to higher reduction 
potential 



• Proton Motive  Force: The electrochemical energy 
inherent in the difference in proton concentration 
and separation of charge represents a temporary 
conservation of much of the energy of electron 
transfer . The energy stored in such a gradient is 
termed as proton motive force. This force has 
two components:

• Chemical Potential energy

• Electrical potential Energy



Aerobic respiration in E.coli



Aerobic respiration in Paracoccus denitrificans ( 
Methanol and methyamine can contribute 
electrons at the cytochrome C level



P/O ratio

• P/O ratio (phosphorus:oxygen ratio) The 
number of atoms of phosphorus (i.e. as 
phosphate) incorporated as ATP per molecule 
of oxygen (O2) consumed during oxidative 
phosphorylation in aerobically respiring cells

https://www.encyclopedia.com/science-and-technology/biochemistry/biochemistry/oxidative-phosphorylation


Chemiosmotic Theory

• Trans membrane difference in proton
concentration are the reservoir for the energy
extracted from biological oxidation reaction.
This theory is introduced by Peter mitchell







Anaerobic respiration



Dissimilatory Nitrate reduction






