Names:___________________________________  Period # _________
Toothpickase Activity

You will be using your hands to split toothpicks in half.  This will represent a chemical reaction that is occurring in your body.
Prelab Questions:

1.  What is an enzyme?

2.  The name of an enzyme always ends in what 3 letters?

3.  What is a substrate?
4.  What is meant by the “lock and key” and how does it relate to enzymes?

5.  What is an active site?

6.  What is an enzyme-substrate complex?

Identify and draw the enzyme, the substrate, the enzyme substrate complex and the enzyme and products after the reaction below.  Label your drawings.
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)
	# of toothpicks broken
	Class total toothpicks broken

	0
	
	

	10
	
	

	20
	
	

	30
	
	

	40
	
	

	50
	
	

	60
	
	


1. Using Microsoft Excel, make a completely labeled and titled line graph by plotting the class totals vs. final time of each time period above.

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

Part 2:  Adding another substrate (competitive inhibitor) into the mix

Directions: Mix some paperclips in with your toothpicks.  Break as many toothpicks as you can without looking. Record how many toothpicks are broken in 10 second intervals.

	Time (seconds)
	#of toothpicks broken
	Class total # of toothpicks broken

	0
	
	

	10
	
	

	20
	
	

	30
	
	

	40
	
	

	50
	
	

	60
	
	


1. Add this data to your existing line graph (simply add a new data column to your data table) to use as comparison. Be sure this line is a different color and that there is a key.  Now copy and paste it onto a Word document.  We will print the graphs out at the end of the period.
2.  Write a sentence to describe how mixing in another substrate affects how fast an enzyme works.

Part 3:  How temperature affects how fast toothpickase works

Hypothesis:  ___________________________________________________
_____________________________________________________________

Directions: Time how long it takes you to break 10 toothpicks without looking. Then, ice your hands for one minute.  Try breaking the 10 toothpicks again while timing yourself. 

	Temperature
	Time to break 10 toothpicks (seconds)

	Room temperature toothpickase (control)
	

	Cold toothpickase


	


1. Make a bar graph to show the above data. Be sure it is titled and both axes are labeled.
2.  Write a sentence to describe how temperature affects how fast an enzyme works.

3.  Look up “Brownian motion” and “how does temperature affect Brownian motion” on the internet.  What is Brownian motion? 

4.  What do you think is happening to the speed and number of the molecular collisions (including enzyme and substrate) in solution when the solution is very cold?
5.  Predict what would happen in this experiment if the toothpickase was working in warm or hot temperatures?

Part 4.  At very high temperatures or at very low or high pH levels the shape of an enzyme is changed.
Directions: Wrap a rubber band around your fingers and thumb.  Again time yourself breaking ten toothpicks.    

	pH changes shape
	Time to break 10 toothpicks (seconds)

	Normal pH toothpickase (control)
	(copy from your control above)

	Toothpickase in a strong acid solution

	


1.  Add this data to your existing bar graph. Make sure this bar is a different color.  Copy and paste the second graph into your existing Word document.  Resize your graphs so that they both fit onto one page.  Put your name and that of your lab partner on the top of the paper and print 2 copies (one for each of you).
2.  What happened to the time it took you to break the 10 toothpicks?
3.  Write a sentence to describe how changing the “active site” of an enzyme affects how an enzyme works.

