
The Effect of Taurine on The Kinetics of Glycogen Phosphorylase b

Abstract
Glycogen phosphorylase b, the enzyme that converts glycogen to glucose, gives humans access to 

energy stored in glycogen. Taurine, a conditionally essential amino acid present in the body, is included 

in many energy drinks, and manufacturers claim it improves athletic performance. The effect of taurine 

on glycogen phosphorylase b was tested by performing activity assays on the enzyme in the presence of 

taurine. Taurine is a competitive inhibitor of glycogen phosphorylase b. If taurine boosts athletic 

performance, it does not do so by activating glycogen phosphorylase b.
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Aim
To study the effect of Taurine on 

kinetics of glycogen 

phosphorylase b.

Approach
Utilize fluorescence spectroscopy to observe the production of 

inorganic phosphate (an indicator molecule) while changing the 

concentration of taurine added into solution.

Background

Figure 1.  Glycogen phosphorylase frees glucose 

molecules from  glycogen. Also, note structure of 

glycogen and glucose-1-phosphate.  

Figure 2.  Glycogen phosphorylase a (R 

state) converted to Glycogen phosphorylase 

b (T state).

Figure 3. Molecular structure of taurine.  

Results

0.5 mM 1 mM 2 mM 4 mM

Vmax 1.245 1.302 1.144 1.200

Km 18.51 20.61 11.54 20.72

0 mM 1 mM 2 mM 4 mM

Vmax 0.8123 1.206 1.264 1.149

Km 7.552 13.38 16.14 19.31

0 mM 1 mM 2 mM 4 mM

Vmax 0.8123 1.097 1.311 1.220

Km 7.552 19.55 37.12 16.27

Conclusion
D(+)Glucosamine and taurine appear to be competitive 

inhibitors of glycogen phosphorylase b. This can be seen 

by the general increase in Vmax and Km for assays with 

D(+)Glucosamine and Taurine in comparison with 

assays with 0 effector. Both of these substances likely 

bind to glycogen phosphorylase b, preventing glycogen 

from binding and producing glucose-1-phosphate 

molecules. 
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Further Research
For further research, additional activity 

assays with grater variance in 

concentrations of Taurine should be done. Figure 4. Molecular structure of D(+)Glucosamine.   

Figure 5. Molecular structure of α-D-Glucose.   


