
In the presence of a given amount of enzyme, the rate of an enzymatic reaction increases as the substrate concentration 
increases until a limiting rate is reached, after which further increase in the substrate concentration produces no significant 
change in the reaction rate



most chemical reactions is that a temperature rise of 10°C approximately doubles the reaction rate. 
To some extent, this rule holds for all enzymatic reactions. 
After a certain point, however, an increase in temperature causes a decrease in the reaction rate, due to denaturation of 
the protein structure and disruption of the active site

Denaturate







• Initially, an increase in substrate concentration leads to an increase in the rate of an enzyme-catalyzed reaction.

• As the enzyme molecules become saturated with substrate, this increase in reaction rate levels off. 

• The rate of an enzyme-catalyzed reaction increases with an increase in the concentration of an enzyme. 

• At low temperatures, an increase in temperature increases the rate of an enzyme-catalyzed reaction. 

• At higher temperatures, the protein is denatured, and the rate of the reaction dramatically decreases. 

• An enzyme has an optimum pH range in which it exhibits maximum activity.





Exercises
1.In non-enzyme-catalyzed reactions, the reaction rate increases as the concentration of reactant is increased. In
an enzyme-catalyzed reaction, the reaction rate initially increases as the substrate concentration is increased but
then begins to level off, so that the increase in reaction rate becomes less and less as the substrate concentration
increases. Explain this difference.
2.Why do enzymes become inactive at very high temperatures?
3.An enzyme has an optimum pH of 7.4. What is most likely to happen to the activity of the enzyme if the pH drops
to 6.3? Explain.
4.An enzyme has an optimum pH of 7.2. What is most likely to happen to the activity of the enzyme if the pH
increases to 8.5? Explain.
Answers
1.In an enzyme-catalyzed reaction, the substrate binds to the enzyme to form an enzyme-substrate complex. If
more substrate is present than enzyme, all of the enzyme binding sites will have substrate bound, and further
increases in substrate concentration cannot increase the rate.
3.The activity will decrease; a pH of 6.3 is more acidic than 7.4, and one or more key groups in the active site may
bind a hydrogen ion, changing the charge on that group.


