
Abstract
Glycogen Phosphorylase is an enzyme in the body that breaks down 

glycogen in times of  need for energy to produce glucose-1-phosphate which is 
then converted to glucose using other enzymes. There are two forms, glycogen 
phosphorylase a and glycogen phosphorylase b that readily interconvert and are 
allosterically regulated. Ginseng is a common ingredient of  teas. One of  the most 
common uses for Ginseng is for energy. Using UV spectroscopy, kinetic assays 
were performed to observe the effects of  Ginseng on Glycogen Phosphorylase b. 
The Vmax and Km decreased as the concentration of  Ginseng increased, showing 
that Ginseng does actually promote the activity of  Glycogen Phosphorylase, and is 
an activator. 

Aim	of	Study

Approach

To study the kinetic effects of  Ginseng on the enzyme Glycogen Phosphorylase b. 

Using UV spectrometry, the absorption of  different concentrations of  effectors was measured. 
The kinetic assay of  Gbp and effector, Ginseng, were placed into the UV spectrometer, all 
having incubated for the same amount of  time. Different concentrations of  effector in each of  
the cuvettes in the assay led to different concentrations of  inorganic phosphate in the solution. 
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Vmax 0.7106 0.6680 0.7088 0.7812

Km 12.70 8.617 8.325 13.48

Vmax 1.170 0.8599 0.8916
Km 68.12 21.60 8.420

From the graphs shown, we can see that the 
Vmax and the Km decrease as concentration 
of  ginseng increases. Therefore, ginseng is an 
activator of  Glycogen Phosphorylase b (Gpb). 
Although the Vmax increases by 0.04 between 
the last two concentrations, this can probably 
be attributed to error in timing the incubation 
period resulting in samples that had been 
incubating for too long or not enough time. 
Additionally, because of  similar errors in the 
other kinetic assays, some of  the outlier data 
points were deleted from the graphs so that 
clearer data could be observed. This was taken 
into account when analyzing data, although it 
was concluded that it was still clear Ginseng 
had an activating effect on Gpb. 

Background

Conclusion

Results

Future	Directions
To further test the effects of  Ginseng on 
Glycogen Phosphorylase b, we can test the 
kinetic activity at different effector 
concentrations to see if  it shows similar 
patterns as observed in the graphs from this 
experiment and similar patterns that an 
inhibitor shows. We can also run different 
enzyme tests other than Glycogen 
Phosphorylase to further discover the effects 
that Ginseng has on the body. 
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Figure 1 shows the two forms of  glycogen 
phosphorylase (a and b) and illustrates the conversion 
between the two forms as well as the activity of  them 
both.
Nelson, D., Lehninger, A., Cox, M., Osgood, M. and 
Ocorr, K., 2009. Lehninger Principles Of  Biochemistry. 
7th ed. New York: W.H. Freeman.

Figure 2 shows the 3D structure of  glycogen 
phosphorylase b 
https://www.rcsb.org/structure/7GPB

Figure 3 shows the structure of  glucose
https://pubchem.ncbi.nlm.nih.gov/compound/
GLUCOSE#section=2D-Structure

Figure 3 shows the structure of  ginseng
https://pubchem.ncbi.nlm.nih.gov/compound/Gi
nseng

Effect of Glucosamine on GPb
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Vmax 1.065 1.859 1.238 1.459 1.257

Km 27.79 7.883 4.624 13.39 13.41
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