
The effect of temperature and pH on enzymes

Review

Enzymes are catalysts which speed up 
chemical reactions. The substrate fits 
exactly into the active site.  the enzyme will 
break down the substrate into products. 
Enzymes are specific because only one 
substrate will fit into its active site.  This is 
called the lock and key hypothesis.
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The effect of temperature on enzyme activity

The effect of temperature on the rate of reaction of an enzyme 
catalysed reaction is shown in the graph.

As the temperature is increased the rate of reaction also increases.
The enzyme and substrate molecules move faster so there are more 
collisions per second between the substrate and the active site of the 
enzyme.

At low temperatures there is no reaction. This is because the 
enzyme and substrate molecules are moving very slowly so there are 
very few collisions between the substrate and the active site of the 
enzyme

At this temperature the rate of reaction has reached its maximum. This 
point is called the optimum temperature.  Most enzymes in humans have an 
optimum temperature of 37 C 

As the temperature is increased past the optimum temperature, the 
enzyme molecule starts to vibrate and lose its shape. This means the 
active site is no longer able to bind the substrate. This is caused 
denaturation.
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The effect of temperature and pH on enzymes...

The effect of pH on enzyme activity

Denaturation
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When the enzyme is denatured it 
loses its shape. The active site is no 
longer a complementary shape to the 
substrate.  As a result, the substrate 
will not bind to the enzyme and will not 
break down.
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optimum pH

The enzyme has an optimum pH where the activity is maximum.  As the 
conditions become more acidic or more alkaline the activity drops off to 
zero.

more alkalinemore acidic

The active site will denature if the conditions move away from the optimum 
pH. The pH range in which an enzyme will work is usually very narrow.

Each enzyme as a specific optimum pH. You should be 
able to deduce where an enzyme works in the digestive 
from its optimum pH.

An enzyme with an acidic optimum pH would be found in 
the stomach. An enzyme with a neutral optimum pH would 
be found in the mouth and an enzyme with a slightly 
alkaline optimum pH would be found in the small intestine.

The effect of pH on the rate of reaction of an enzyme catalysed reaction 
is shown in the graph.
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