Reduction Potential or E;,

A measurement of the tendency of

a chemical species to acquire

electrons & thereby be reduced.

Each species has its own intrinsic

reduction potential

* More positive the potential, the

greater the species' affinity for
electrons and tendency to be
reduced

Biology follows chemical constants;

Biological redox reactions are the

same reactions as an inorganic

battery

Generally Aerobes are active at

positive E,, and anaerobes at

negative E,
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Fig. 9-26 E, Values. Ranges of E, values for various sub-
stances. In complex systems the reduction potential is influenced
By the strongest oxidant, or reductant, in that system.



Redox Calculations
AG=-nFE or E=AG/nF

AG=the work exchanged by the system with its surroundings E=voltage,
n=number of electrons involved, F=Faraday constant (96.4)

Fermentation of glucose to lactate

AG®
Glucose — 2 pyruvate™ + 2H" + 2H, -112.1
+ 2H, — 4H" + 4e- -159.6

Sum: Glucose — 2 pyruvate + 6H* + 4e- -271.7kJ/rxn

por _ _AGT _ —2717
 nF  4x96.4

= 40.705 Volts



Steady-state bacterial
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Growth Curves
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* Doubling time determined by « Use slope to calculate when

dilution rate population doubles

Doubling time=Generation time:
-the time needed for a population to double



Genome Replication
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Origin of Replication: where DNA replication begins
oriC: specific sequence of DNA where DNA Replication begins

In a cell that is actively replicating there are two copies of oriC, however replication
only initiated once



