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Some of the exergonic reactions of catabolism use ADP and ATP to 
“harness” free energy.  ATP can then be used to provide the free 

energy needed to make endergonic reactions exergonic (eg.
COUPLING), or produce work (eg. muscle contraction).

Chemistry Primer
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QUESTIONS

3. How much free energy is needed to make this reaction 
proceed in this direction inside a cell? (what is the reaction’s G?)

2. Will the following reaction and direction 
occur by itself inside a cell?

ADP + Pi + H+ ATP

1. What is the concentration of ATP within a 
muscle fiber?

4. How is this “endergonic reaction” allowed to proceed 
inside a cell without violating the second law of 
bioenergetics?
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Electrons, protons, and oxidation-reduction 
reactions.

 Electrons are negatively charged subatomic particles that
circulate around the atom nucleus.

 Electrons are essential for atoms to form covalent (electron 
sharing) bonds.

 During many chemical reactions, electrons are either 
removed or added to molecules.

 Molecules that lose one or more electrons are oxidized, 
whereas molecules that gain electrons are reduced. 

Atoms & Electrons
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for example,
pyruvate + NADH + H+ lactate + NAD+

Lactate dehydrogenase

Question
Which of the above molecules was reduced, and 
which was oxidized in the direction of lactate 
production?

Consequently, oxidation involves the loss of electrons, and 
reduction involves the gaining of electrons.

As oxidation and reduction reactions occur together, they are 
often termed oxidation-reduction or redox reactions.

A:e + B               A + B:e
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A proton (H+ ) is a hydrogen atom that has lost its electron. 

The concentration of protons ([H+]) in solution determines the 
acidity of the solution, and is represented numerically by the 
negative log of the [H+]

Why are protons important?

(pH = -log [H+])

Thus, a low pH represents high acidity, and vice-versa.

Cellular pH is important to maintain (7.0 at rest), for when pH falls too far 
(< 6.8), electrons are forced to leave certain molecules.  For proteins (eg. 
enzymes), this occurrence can alter the shape of the molecule, 
decreasing its effectiveness.
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pH Scale and 
Examples



Dr. Robert Robergs Fall, 2010

Chemistry Primer 9

Questions

1. Calculate the [H+] for the following pH values.

7.4                ___________0.39 x 10-7

6.8                ___________

6.4                ___________

6.1                ___________

2. How many times more acidic is a pH of 6.1 vs 7.0?

1.58 x 10-7

3.98 x 10-7

7.94 x 10-7

7.0                ___________1.00 x 10-7

7.94 times as acidic


