Reaction Rate Demonstration: Toothpickase

Pre Lab
Enzymes are agents that change the rate of a reaction without being changed themselves.  This activity is designed for you to identify terms such as: V-max, enzymes, substrate, enzyme/substrate complex, competitive inhibitors, and enzyme concentration.  In this activity your hands become the enzyme toothpickase.  Your substrate is the toothpick.  When you find a toothpick, you react with it and break it into two pieces.  Your goal is to break toothpicks quickly and efficiently.  
Pre lab questions:

1.  How many subunits does the toothpickase enzyme have.  

2.  What is the quaternary structure of your enzyme?

3.  Where is your active site?

4.  What are the products of the reaction of toothpickase with its substrate? 
Part A.  Effect of Reactant Concentration
Group 1: 
High Reactant Concentration

Take a pile of tooth picks and spread them out on one table.  Break one at a time and record total toothpicks in the below graph at the assigned time intervals.  When done graph your results.  If this is not your group, gather data from other group.


	Time 
	Toothpicks

	0
	0

	10
	

	30
	

	60
	

	120
	

	180
	



Group 2: 
Medium Reactant Concentration

Take a pile of tooth picks and gently toss them onto the floor.  Break one at a time and record total toothpicks in the below chart at the assigned time intervals.  When done graph your results.  If this is not your group, gather data from other group.

	Time 
	Toothpicks

	0
	0

	10
	

	30
	

	60
	

	120
	

	180
	



Group 3: 
Low Reactant Concentration

Take a pile of tooth picks and split them into 6 piles around the perimeter of the room.  Break one and rotate piles after each reaction.  Record total toothpicks in the below chart at the assigned time intervals.  When done graph your results.  If this is not your group, gather data from other group.

	Time 
	Toothpicks

	0
	0

	10
	

	30
	

	60
	

	120
	

	180
	




Conclusion Questions

1.  Compare your graphs and explain the effect of reactant concentration on the overall reaction rate.  

2.  How could we increase the enzyme concentration and predict what would happen to the reaction rate.

3.  Do reactants run out?  Do enzymes run out?  

Part 2:  Effect of Competitive Inhibitors 

Competitive inhibitors affect the active site of an enzyme.  You will demonstrate this relationship by adding round toothpicks to your pile.  Eventually you will need to keep track of the percent inhibitors so you may want to count them.  You will do the same trial as above and compare your results to the highly concentrated graph.  You can only break the square toothpicks one at a time.  ow 

	Time 
	Toothpicks

	0
	0

	10
	

	30
	

	60
	

	120
	

	180
	



Conclusions: 
1.  How did your graph compare to the graph in the above compare to the graph from the high concentration in part A? 

2.  Is it possible for there to be higher concentrations of inhibitors?  Find the percent of inhibitors in your group.  Then compare your graphs and results to other groups with higher and lower percent inhibitors.  How did the graphs differ?
% inhibitors = __________




3.  Fill in the table by calculating the rate of reaction at the various time intervals form part B

	Time Interval (s)
	Rate of reaction (#/s)

	
	

	
	

	
	

	
	

	
	


4.  How could you design an experiment to show how cofactors work?
