Name ______________________________ Date____________ Period________

Enzyme Lab

Introduction: 

All living cells have a metabolism based on chemical reactions, which occur within the cell. In order for many of these reactions to proceed fast enough to maintain the living conditions enzymes must speed them up. An enzyme is a biological catalyst, which speed up chemical reactions without being changed by the reaction. In this lab, we will attempt to investigate how catalysts and enzymes function and some of the factors, which affect the action of enzymes.

Purpose:
To investigate the action of catalysts and enzymes on the chemical reactions and the determine what factors can affect the action of enzymes.

Research:
Hydrogen peroxide is a poisonous chemical produced by all cells as a waste product of cellular metabolism. If the hydrogen peroxide is allowed to build up inside the cell, it could kill the cell. To prevent this, living cells must either get rid of the hydrogen peroxide across the cell membrane or change it into something which is not poisonous. Liver cells produce an enzyme called catalase which breaks down hydrogen peroxide into two materials which are not poisonous. Enzymes are biological catalysts, which speed up chemical reactions without being changed by the reactions they catalyze. In this lab we will be using an inorganic catalyst, manganese dioxide, and an enzyme, catalase, both of which breakdown hydrogen peroxide.

Hypothesis: 
________________________________________________________________________________________________________________________________________________________________________________________________________________________

Materials: 
9 Test tubes




Wood splint

Hydrogen peroxide (H2O2)


150 ml beaker

Manganese dioxide (MnO2)


Ice bath

3 pieces of Liver



Test tube rack

1 piece of Potato



Hydrochloric acid (HCl)

Procedure:

1. Clean all test tubes thoroughly before beginning lab.

2. Number test tubes 1-9 and arrange in the test tube rack.

3. To test tube #1 add 2 ml of water and sprinkle in a small amount of Manganese dioxide (MnO2): observe for any reactions and record.

4. To test tube #2 add 2 ml of hydrogen peroxide (H2O2) and sprinkle a small amount of MnO2 : observe for any reactions and record results. 

· After the reaction has stopped, add an additional 2 ml of H2O2 to the test tube and record results.

5. To test tube #3 add 2 ml of H2O2 and add a small portion of liver. Observe and record results.

6. After reaction is completed, remove the piece of liver from test tube #3 and add it to 2 ml of H2O2 in test tube #4. Observe and record results.

7. To test tube #5 add 2 ml of H2O2 and a small piece of potato. Observe and record results.
8. To test tube #6 add 2 ml of H2O2, the liver from test tube # 4, and 10 drops of HCl. Observe and record results. 

· Is the reaction between the liver and H2O2 different with HCl present?

9. Place a new piece of liver in the boiling water bath for 2 minutes. Remove the boiled liver and add it to test tube #7 with 2 ml of H2O2. Observe and record results.

10. Place a small piece of potato in the boiling water bath for 2 minutes. Remove the boiled potato and add it to tube #8 with 2 ml of H2O2. Observe and record results.

11. To test tube #9 add 2 ml of H2O2 and place the tube in an ice bath for 2 minutes. After 2 minutes add a new piece of liver and observe. 

· Was the reaction faster or slower than at room temperature?

Results and Observations: 
	Tube Contents
	Reaction(s) Observed

	#1

	

	#2

	

	#3

	

	#4

	

	#5

	

	#6

	

	#7

	

	#8

	

	#9

	


Questions for Discussion: (be sure to write in complete sentences)

1. What are the most likely products of the reaction when hydrogen peroxide is broken down? 

2. What was the purpose of adding MnO2 to test tube #1?

3. What characteristic of catalysts was demonstrated by adding 2 ml of hydrogen peroxide to test tube #2 after the reaction has stopped?

4. What material was present in liver cells which caused the reaction observed in test tube #3?

5. What characteristic of enzymes was demonstrated by adding the liver from test tube #3 to test tube #4?

6. Referring to the results of test tube #5: do plant cells also produce enzymes to breakdown hydrogen peroxide?

7. Explain how the addition of HCl affected the action of catalase in liver cells?

8. How did placing a piece of liver and potato in boiling water affect the action of enzymes on hydrogen peroxide? Why did a change in the rate of reaction occur? Give an example of this that occurs in nature.
9. How did placing test tube #9 in an ice bath affect the rate at which hydrogen peroxide was broken down by enzymes contained in liver cells? Why did this change in the rate of reaction take place? Give an example of this that occurs in nature. 
