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Abstract

Glycogen Phosphorylase b is an enzyme which plays a role in energy 
production for the body by cleaving glucose 1-phosphate molecules 
from a glycogen chain, which is then converted to glucose 6-phosphate, 
which can be used in glycolysis for energy production. Creatine 
Monohydrate is a popular workout supplement that promotes an 
increase in energy and a decrease in muscle fatigue. To test this claim, 
increasing concentrations of Creatine Monohydrate were added to 
solutions containing Glycogen Phosphorylase b and its substrate, and 
were analysed used spectrophotometry to measure enzymatic activity. 
It was learned that Creatine Monohydrate inhibited the enzyme, which 
was not entirely what the hypothesis suggested.

Background

Structure of D-Fructose, an 
inhibitor of Glycogen 

Phosphorylase b

Structure of Creatine 
Monohydrate, an inhibitor of 

Glycogen Phosphorylase b

Results

Aim of Study

Analyse the effects of 
Creatine Monohydrate on 
the enzymatic activity of 

Glycogen Phosphorylase b.

Approach

Using a kinetics assay, increasing 
concentrations of Creatine 

monohydrate were added to to an 
actively reacting solution of Glycogen 

Phosphorylase b and its substrate, 
Glucose 1-phosphate. This solution was
then analysed using spectrophotometry

to measure inorganic phosphate
content, thus indicating enzymatic 
activity. These results were then 

compared to a known inhibitor (D-
Fructose) and a known activator (AMP).

Conclusion

Creatine Monohydrate is an inhibitor of Glycogen Phosphorylase b. 
This is not to say that taking a Creatine Monohydrate supplement is 

unhealthy or is a waste of money, but rather it may suggest that
Creatine Monohydrate helps provide energy to the body by way of 

another mechanism that is not directly from glycogen phosphorylase 
b. The maximum velocity and Km values of the Creatine Monohydrate 

graphs were very similar and did not well represent a Michaelis-
Menten Graph, this is likely due to the reaction being run with the 

expectation of the supplement to be an activator, and so a low 
concentration of initial AMP was used to activate the enzyme (0.5 mM 
AMP). This was evidently not enough to activate the enzyme to a point 

where enough inorganic phosphate was present to bind to the 
stopping solution to produce a blue color, which is what the

spectrophotometer was measuring for an absorbance reading.
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Further Directions
Analyse the effects of Creatine Monohydrate on other 

enzymes which are involved in energy production and note 
which show an increase in activity in the presence of 
Creatine Monohydrate. Study the mechanism of how 
Creatine Monohydrate binds inorganic phosphate and

observe how it relates to energy production.
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