
1. Your explanation for a general audience: 

This is an analysis of how fast the metabolic activity of Glycogen Phosphorylase b 

(GPb) proceeds by measuring the change in concentration with time as well as 

assessing if the activity is present. GPb is an enzyme (a protein) that will “help” in 

utilizing the break down products of glycogen in muscle and liver in animals. In 

low energy states GPb helps us produce Glucose-1-Phosphate by its metabolic 

regulating reactions maintaining glucose levels in the blood upon regulation of 

glycogen breakdown. Effectors are molecules that “stick” to an enzyme and cause 

an effect that makes that enzyme change the way it looks to accommodate a new 

action such as inhibiting (stopping) or activating (allowing support of) the reaction, 

a process called allosteric regulation. The importance of Glycogen breakdown is to 

be used in times when we need a quick source of energy such as in the muscles 

after an extraneous long work out.  As a consumer, we care to understand this type 

of activity when choosing energy drinks such as 3D, Red Bull, Monster, etc..  

GPb activity was inhibited or activated by using AMP (Adenosine Mono 

Phosphate), D-fructose (a sugar), and Panax Ginger Extract. Graphed 

measurements of the absorbance in the production using each chemical show the 

relationship that absorbance and Velocity in a series of varying concentrations has 

with each other, basically showing the path it will take upon inhibitor/activator 

addition. The aim in this study is to analyze the actual activity of each molecule 

added to GPb activity and see what course of action the inhibitor or activator will 

show. When no enzyme is present in the reaction, we expect only substrate 

concentration to increase but remain stagnant (unchanging), that is no reaction is 

happening since there is no enzyme doing it’s job. AMP is an activator of GPb, 

when present in the reaction we expect a high maximum velocity reach of substrate 

(Vmax) which is shown in the two graphs indication with and without AMP. 

Experimental results indicate that both D-fructose and Panax Ginger extract are 

inhibitors of GPb, indicated by the increase of Vmax and Km (the strength ability 

for binding) of both molecules added to the reaction. When our bodies are low in 

energy (low levels of ATP) we have little glucose in the blood, thus we want to 

start the breakdown of glycogen to produce more energy. If a consumer takes an 

inhibitory containing chemical this will stop the action of the enzyme and the 

energy providing mechanism is actually not working. 



2. Your explanation for a professor from your department: 

The experimental kinetic analysis of the enzyme Glycogen Phosphorylase b allows 

for observation of reactions taken place in metabolic activities. As opposed to the a 

form, Glycogen Phosphorylase b (GPb) has a present ATP and a Glucose 6 

Phosphate, indication of its T state. In low energy states GPb is activated to 

produce Glycogen-1-Phosphate,  allowing for maintenance of glucose levels in the 

blood by regulating the breakdown of glycogen in the liver. The importance of 

Glycogenolysis is to have the glycogen broken down and used in time when the 

organism needs a quick source of energy such as in the muscles after an extraneous 

long work out.   

Consumers buy energy drinks as a side means to rapid energy, such as 3D, Red 

Bull, Monsters, etc..  For example the 3D energy drink pictured has an effector 

called Panax Ginger Extract among several other ingredients. Effectors can either 

be inhibitors such as sugars D-fructose among others and they can also be 

activators such as AMP (Adenosine 5’ Monophosphate), along with Panax Ginger 

Extract these are all effectors used in this experiment. Using UVIS Fluorescent 

Spectrometry, Velocity vs Concentration of substrate in series provided graphs 

showing GPb functioning as an allosteric regulatory action enzyme. An expected 

substrate concentration appearing to remain at a Vmax of approximately 1.0 

mM/min when no enzyme was present to used as a control. Upon a series addition 

of AMP in a range of concentrations for substrate, the Vmax went from 0.6 

mM/min to an approximate 1.3 mM/min, indication of an activator. On addition of 

D-fructose to the increasing range of substrate concentrations the Vmax goes down 

to 0.6 mM/min. The results of Panax Ginger Extract addition are not as straight 

forward as others, the Vmax appears to want to stay at approximately 0.7 mM/min 

indicating an inhibitory effect as substrate concentrations increase. From all kinetic 

observations the two effectors D-fructose and Panax Ginger Extract are inhibitors 

and AMP is an activator of Glycogen Phosphorylase b. It is my understanding that 

in cases such as diabetes we want glucose production to stop so we want to inhibit 

the GPb enzyme, so that glycogen breakdown doesn’t occur because the 

overproduction of glucose is bad. In the case of energy obtainment, we don’t want 

to stop the mechanism that will provide the energy we require so if Panax Ginger 

Extract is indeed an inhibitor of GPb it is not ideal to be in the drinks that claim to 

cause a quick source of energy.  

 



 

 


