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Glycogen Phosphorylase is a crucial enzyme in liver and 
muscle that is responsible for glycogen breakdown into 
glucose-1-phosphate (G1P) and glucose. This glycogen 
synthesis process govern the availability of glucose in animals 
and delivers G1P for glycolysis. Glycogen phosphorylase 
exists in two different form, GPa and GPb, with GPb in favor 
the T-state as the key difference. Creatine Monohydrate (Cr) 
as an allosteric-effector in cellular-process inhibits enzymes 
of GPb. With GPb not well-researched, this research provides 
understanding of the allosteric inhibition of Cr using 
Michaelis-Menten kinetics to demonstrate the effects of Cr 
between four different concentrations at increasing substrate 
ranges. 

To Using fluorescent 
spectrometry to observe

To study the effects of Caffeine and  Creatine 
Monohydrate on the allosteric effectors of 
the enzyme Glycogen Phosphorylase b (GPb)
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A. Shows the full 3D structure of 
Glycogen Phosphorylase b (GPb) in the 
R-state

B. Shows the conversion of Glycogen 
Phosphorylase (GPb) between its two states 
and A to B

C. Shows the organic structure of Creatine 
Monohydrate, a negative effector of GPb
(inhibitor)

Caffeine and Creatine Monohydrate are 
competitive inhibitors of Glycogen 
Phosphorylase b. After performing the 
experiment, it was determined that Caffeine 
and Creatine Monohydrate are indeed 
competitive inhibitors of Glycogen 
Phosphorylase b. This was observed by the 
Vmax and Km from the Michaelis–Menten 
kinetics graph. The effectors reacted with the 
glycogen of the inorganic phosphate that 
resulted in the decrease reaction with the 
reactant that produced the light blue hue with 
the precipitate. 

Conclusion: 

To redo these trials through 
the same methods to 
increase accuracy of the 
result and reduce 
uncertainties. To branch the 
effectors of Caffeine and 
Creatine Monohydrate into 
other biosynthesis to 
establish a further 
understanding of the effects. 

Future Directions:
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Slope 0.1898 ± 0.01008
Y-intercept      X=0.00.1186 

Vmax 0.7055 0.6160 0.6085 0.6551

Km 10.62 2.213e-16 1.081 11.23

Vmax 0.8511 0.7790 0.8878 0.8138
Km 13.18 1.511 1.050 1.828
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