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Toothpickase Activity

Enzymes are used in all metabolic reactions to control the rate of reactions and decrease the amount of energy necessary for the reaction to take place. Enzymes are specific for each reaction and are reusable. Enzymes have an area called the active site to which a specific substrate will bond temporarily while the reaction is taking place. Enzymes are proteins that are used as catalysts in biochemical reactions. A catalyst is a factor that controls the rate of a reaction without itself being used up. In biological systems, enzymes are used to speed up the rate of a reaction. However, there are a number of factors that can affect the rate of an enzyme-facilitated reaction.
Consider that your hands are like an enzyme called toothpickase.  Your hands (the enzyme) can split toothpicks (your substrate) in half.  
Hypothesis:  Do you think adding additional enzymes will increase or decrease the rate of the enzyme reaction?  Do you think decreasing the temperature of an enzyme will increase or decrease the rate of the enzyme reaction?
Part 1: How fast toothpickase works 

Directions: Break as many toothpicks as you can without looking.  Record how many toothpicks are broken in 10 second intervals.
	Time (seconds)
	Number of toothpicks broken

	0
	

	10
	

	20
	

	30
	

	40
	

	50
	

	60
	

	70
	

	80
	

	90
	


1. How does the number of toothpicks broken change over time?

Part 2:  Increasing concentration of the enzyme (adding more enzyme) 
Directions: Add other person as an additional enzyme.  This person will simutaneously break toothpicks in half along with person number 1.  
	Time (seconds)
	Number of toothpicks broken

	0
	

	10
	

	20
	

	30
	

	40
	

	50
	

	60
	

	70
	

	80
	

	90
	


1. How does an additional enzyme affect how many toothpicks are broken by toothpickase?

Part 3:   Denaturing an Enzyme
Directions:  Have one student (enzyme) in your group break exactly 10 toothpicks.  Record the time in seconds.  Have the same student (enzyme) tape their thumb to their hand.  Record the time in seconds to break 10 toothpicks with the modified hand shape.  
	Hand “enzyme” Shape
	Time to break 10 toothpicks (seconds)

	Regular Hand Shape
	

	Modified Hand Shape
	


1. How does shape of the enzyme affect the time in which toothpicks are broken by toothpickase?

 Graph your data from Part 1 and connect the dots to make a line.  Then, graph your data from Part 2 and connect the dots to make a line. Use different colors for each line and make a key to the graph. Finally, answer the question.
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       KEY

Conclusion
1. What is an enzyme? What is the enzyme is this activity?

2. What is a substrate? What is the substrate in this activity?

3. Describe how mixing in another substrate affects how fast an enzyme works.

4. Describe how temperature affects how fast an enzyme works.
5. What does it mean to denature an enzyme?  How does denaturing an enzyme affect the function of that enzyme?

6. What are factors that could denature an enzyme?  

7. Are there factors that can decrease enzyme activity but do not denature the enzyme?  Explain.

8. Catalase is an enzyme found in living tissue.  What is the substrate for catalase?  How does pH affect the function of this enzyme?
Number of toothpicks broken
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