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Aim of Study
To understand the kinetic effects 
of rhodiola on glycogen 
phosphorylase b.

Approach
Kinetic assays of glycogen
phosphorylase b with rhodiola in 
varying concentrations were 
performed in the presence of 0.5 
mM AMP. An assay of a known 
inhibitor, sucrose, was also 
included for comparison. 

Abstract

Glycogen phosphorylase b is a key enzyme for energy metabolism that 
removes a single glucose unit from the polymer glycogen, so it can be 
further metabolized in glycolysis and other pathways, yielding ATP. 
Rhodiola is a dietary supplement used medicinally to treat fatigue, 
depression and to enhance mental performance. Its classification as a 
stimulant could be due to activating glycogen phosphorylase b, and this 
was tested via kinetic assays. In lower concentrations, rhodiola
exhibited activating qualities of glycogen phosphorylase b, such as 
lower Km and higher Vmax values, but no trends were found at a higher 
concentration. Fatigue and depression are highly common among 
college students, and these findings could provide better treatment.

Inorganic phosphate concentration standard

y = 0.1319x + 37.38 R2 = 0.8836

Results

Km Vmax

No rhodiola 24.03 13.28

1 mg/mL rhodiola 20.88 13.20

2 mg/mL rhodiola 16.90 13.96

4 mg/mL rhodiola 6.53 15.33Results

Km Vmax

No sucrose 17.87 12.19

1.0 mM sucrose 23.52 10.79

2.0 mM sucrose 44.38 11.74

4.0 mM sucrose 29.38 11.15

Results

Km Vmax

Enzyme, no AMP 29.57 12.85

0.5 mM AMP 24.03 13.28

1.0 mM AMP 26.38 13.56

2.0 mM AMP 67.15 19.09

4.0 mM AMP 31.57 16.19

Conclusion
Rhodiola showed activating 
qualities of glycogen 
phosphorylase b at lower 
concentrations. The data points at 
the higher concentration were not 
consistent enough to make 
conclusions; however, the high 
velocity values support that 
rhodiola is an activator.

Future Directions
More trials should be run with 
rhodiola at higher concentrations 
on glycogen phosphorylase b, as 
well as on other essential enzymes 
for energy metabolism to gain a 
full understanding of the effects of 
rhodiola on the body.
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