
Abstract

Glycogen phosphorylase b breaks down glycogen to glucose by breaking a1à4 linkages, producing
glucose-1-phosphate, which eventually becomes energy for the cell. It can be allosterically regulated by
effectors to enhance or inhibit the rate of glycogen breakdown. Red panax ginseng is a popular dietary
supplement advertised to be an “energy booster,” implying that it would enhance the rate of glycogen
phosphorylase b. Through protein assays by UV-vis spectrophotometry, red panax ginseng was determined
to be an inhibitor. These results can help contribute to further research of effects of ginseng within biological
systems.

Background

Figure 1 shows the different states of glycogen
phosphorylase b.
http://oregonstate.edu/instruct/bb450/fall14/lecture/glycog
enoutline.html

Figure 3 displays the organic structure
of glucose.
https://pubchem.ncbi.nlm.nih.gov/comp
ound/GLUCOSE

Figure 4 depicts the organic structure of
maltose.
https://pubchem.ncbi.nlm.nih.gov/compou
nd/D-_-Maltose

Figure 2 illustrates the full 3D
structure of glycogen phosphorylase.
https://pdb101.rcsb.org/motm/24

Aim of Study
To study the effects of red
panax ginseng on glycogen
phosphorylase b by analyzing
the kinetic behavior.

Approach

Protein assays by UV-vis
spectrophotometry were used to
observe the kinetic behavior of
glycogen phosphorylase b in the
presence of various concentrations
of red panax ginseng.

Results

0 mM 1 mM 2 mM 4 mM
Vmax 0.3254 0.2228 0.2174 0.1930
Km 601.8 289.9 107.0 149.2

Enzyme Free Phosphate 
Concentration Standard

0 mM 1 mM 2 mM 4 mM
Vmax 0.3254 0.1521 0.09417 0.1930
Km 601.8 82.39 373.7 149.2

0 mM 0.5 mM 1 mM 2 mM 4 mM

Vmax 0.2297 0.1722 0.2292 0.2735 0.1933

Km 302.4 30.44 160.6 240.0 107.4

Maltose and red panax ginseng are both
inhibitors of glycogen phosphorylase b.
With increasing concentration of both
effectors, the Vmax generally decreases. As
a result, these effectors reduce the ability
of the enzyme to act at its maximum speed
when present.

To further test the effects of red
panax ginseng on other important,
biological enzymes to analyze its
effects on other parts of biological
systems.
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Figure 5 depicts the organic structure of
ginseng.
https://pubchem.ncbi.nlm.nih.gov/compou
nd/Ginseng
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