
Chapter 13:
Bioenergetics and Biochemical Reaction Types



Three Thermodynamic Quantities

Gibbs free energy, G
(the amount of energy capable of doing work during a reaction)
DG :  ( - ) exergonic

(+ ) endergonic

Enthalpy, H
(the heat content of the reacting system)
DH :    - exothermic

+ endothermic

Entrophy, S
(the randomness or disorder in a system)

Reactants Products



E    +    S              ES              EP            E   +   P

How enzymes work ? 

The function of a catalyst is to increase the rate of a reaction
(Catalysts do not affect reaction equilibria)

chymotrypsin



Reaction coordinate diagram for a chemical reaction

activation 
energy



Reaction coordinate diagram comparing 
enzyme-catalyzed and uncatalyzed reactions

Catalysts enhance reaction rates by lowering activation E.

* Rate-limiting step



Reaction rates and Equilibria have precise  
thermodynamic definitions

S              P

Keq = 
[P]
[S]

(Keq : equilibrium constant) 

DG’o  =  - RT ln Keq



























Pyrophosphate cleavage






