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energy tells us whether or not a reaction will occur spontaneously, or whether it will 
require an input of energy to get started. 

6.11 EXERGONIC REACTIONS

Chemical reactions that release more energy than they consume are called exergonic 
reactions. Another way of stating this is to say that exergonic reactions have a net 
flow of free energy out of the reaction, or that there is less free energy in the products 
of the reaction as compared to the reactants. This means that in exergonic reactions 
there is an overall release of energy, which in living organisms is usually in the form 
of heat (remember when molecular bonds are broken, energy in the form of heat is 
released). Exergonic reactions either occur spontaneously (pure phosphorous exposed 
to air) or require input of energy to get them going such that the input of energy is 
less than the output (while lighting a piece of paper on fire requires a small amount 
of energy to get it burning, once it is on fire, it burns until it is totally consumed and 
in so doing releases way more energy than was required to start the fire). In living 
organisms, exergonic reactions are catabolic.

6.12 ENDERGONIC REACTIONS

Since free energy flows out of exergonic reactions, it makes sense that free energy 
flows into endergonic ones, and it does. This means that endergonic reactions consume 
energy such that there is more energy in the products of the reaction than the reactants 
(remember that molecular bonds store energy and so at the end of an endergonic 
reaction, the energy stored in the molecular bonds of the products is greater than that 
in the reactants plus the energy required to drive the reaction). In living organisms, 
it is very common that the energy that flows into an endergonic reaction is obtained 
from the heat given off during exergonic reactions. This coupling of energy released by 
exergonic reactions to fuel endergonic ones is very highly regulated in living organisms. 
Note that in living organisms, endergonic reactions are anabolic. 

6.13 ACTIVATION ENERGY

If the cell were to simply rely on endergonic reactions to occur, most of them would not 
occur, and life would cease to exist. This is because the energy required to initiate the 
endergonic reactions of life—called the activation energy—is so high that organisms 
cannot generate it. Recall that all endergonic reactions require an input of energy in 
order to get started. This is the activation energy. All endergonic reactions have a 
particular activation energy that is constant for that particular reaction. Most of the 
activation energy needed for endergonic reactions is supplied by the cell in the form 
of heat. However, the heat required to generate the needed activation for almost all 
endergonic reactions is so high that it would damage or kill the cell/organism.
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Activation Energy and Enzymes
Through a number of different mechanisms, enzymes 
significantly lower the activation energy—the energy 
required to start a reaction. The reaction will still 
occur without the enzyme, but a significantly higher 
amount of energy, usually in the form of heat, will 
be required. The amount of heat required to start a 
reaction without the enzyme is usually too high to be 
generated by the organism. In fact, it is often high 
enough to kill the organism.
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