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Oxidative Phosphorylation

(Cytochrome Chain)
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Amino Acids

Catabolism of sugars, fats &
amino acids occurs in 3 stages

Glucose Fatty Acids

glycolysis β‐oxidation transamination
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CH3 – C ‐‐ ‘Acetate’ 2 C unitpyruvate =
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Krebs cycle
TCA cycle

2H    +    O H2O      +      ATP

Oxidative phosphorylation

CO2

Examples of oxidation reactions

1. Add O2 directly to the molecule (rare event 
in metabolism)

Direct addition of O2

Oxidation example 1

O2

xanthine uric acid

Examples of oxidation reactions

1. Add O2 directly to the molecule (rare event 
in metabolism)

2. Remove one electron       e‐

Oxidation example 2

Removal of one electron

Fe2+
‐e‐

Fe3+

Iron in haemoglobin or cytochrome proteins

Reduced form
(bright red)

Oxidised form
(brown)
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Examples of oxidation reactions

1. Add O2 directly to the molecule (rare event 
in metabolism)

2. Remove one electron       e‐

3. Remove a pair of hydrogen atoms

Hydrogen transfer

Oxidation example 3

Ethanol   +   X Ethanol   +   XH2

Reduced Oxidised Oxidised Reduced

NAD+ FAD NADP+

Cofactor required as hydrogen acceptor

Reduced
form

Oxidised
cofactor

Oxidised
product

Reduced
cofactor

Examples of hydrogen acceptor cofactors

Nicotinamide adenine dinucleotide

nicotinamide
ring

RIBOSE RIBOSE

H

Oxidised form Reduced form

RIBOSE RIBOSE

ADENINE ADENINE

2 H atoms

NAD+ NADH

Flavin adenine dinucleotide

RIBOSE

ADENINE

FAD


