Name ______________________________________

Enzyme-Controlled Reactions
Before you begin, save this Lab Report Template on your computer as LastNameBioTech
Read all the instructions below BEFORE you start!
Purpose: 

· To determine the effect of substrate concentration on the initial rate of an enzyme-controlled reaction
· To determine the effect of pH on the initial rate of an enzyme-controlled reaction

Materials: http://www.mhhe.com/biosci/genbio/virtual_labs/BL_11/BL_11.html 
Procedure:

1. Go to Enzyme-Controlled Reactions at http://www.mhhe.com/biosci/genbio/virtual_labs/BL_11/BL_11.html 
2. Now read the information in the text box to the left of the simulation.
3. Click the TV/VCR and then click the play button on the video controller to watch an animation about enzyme action. 

4. Click Information to read about enzymes and substrates. 

5. Read the procedure and follow the directions for using the lab simulation.

a. Practice a bit so you understand how the simulation works

6. You can adjust pH by clicking the up and down arrows under each test tube in the virtual lab. You will be able to test enzyme activity at pH 3, 5, 7, 9, and 11
7. Run the following tests:

a. 0.5 g substrate at pH 3, 5, 7, 9, 11
b. 1.0 g substrate at pH 3, 5, 7, 9, 11

c. 2.0 g substrate at pH 3, 5, 7, 9, 11

d. 4.0 g substrate at pH 3, 5, 7, 9, 11

e. 8.0 g substrate at pH 3, 5, 7, 9, 11

8. Record your data in Data Table 1, below

9. Construct two multi-line graphs using Create-a-Graph http://nces.ed.gov/nceskids/CreateAGraph/
a. substrate amount vs initial reaction rate for each pH value 

b. pH value vs initial reaction rate for each substrate amount

Results: 
	Data Table 1: Initial Enzyme Reaction Rates 

	Substrate

Amount
	Initial Reaction Rate 

(# Molecules x 106/min)

	
	pH 3
	pH 5
	pH 7
	pH 9
	pH 11

	0.5 g
	
	
	
	
	

	1.0 g
	
	
	
	
	

	2.0 g
	
	
	
	
	

	4.0 g
	
	
	
	
	

	8.0 g
	
	
	
	
	


Please cut-and-paste graphs here!

Discussion: 
Please support your statements with information from Data Table 1 and your graphs!

1. Define enzyme, substrate, product, active site, enzyme-substrate complex, 

2. Describe how an enzyme works. 

3. What is the independent variable for the first graph (reaction rate vs pH)?  For the second graph (reaction rate vs substrate amount)? 

4. What is the dependent variable for each of the graphs? 
5. Do both graphs have the same shape? 
6. Describe the relationship between substrate amount and initial reaction rate of an enzyme-catalyzed reaction. Is the relationship linear or direct? 
7. What happens to the initial reaction rate as substrate level increases? Is the initial reaction rate highest for the highest substrate amount? Explain.
8. What is the maximum initial reaction rate for the enzyme at pH 7? At what substrate concentration is the maximum initial reaction at pH 7 reached?
9. Explain why the maximum initial reaction rate cannot be reached at low substrate concentrations. 
10. Describe the shape of the pH vs initial reaction rate. 

11. What is the optimal pH value for the enzyme-catalyzed reaction? How do you know?
12. Do all enzymes function best at same pH? Explain.

13. What other factors affect enzyme function?
14. How would you design an experiment to determine the optimal temperature for the enzyme you investigated in this virtual lab? (Please be specific!)
Conclusion: 
One statement about the relation of substrate amount to initial reaction rate
One statement about the relation of pH to initial reaction rate

One statement about the optimal pH for this enzyme


Reflection: Personal statement about what you learned from this lab activity
______________________________________________________________________________________

AP Biology
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