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INTRODUCTION:
 What would happen to your cells if they made a poisonous chemical? You might think that they would die. In fact, your cells are always making poisonous chemicals. They do not die because your cells use enzymes to break down these poisonous chemicals into harmless substances. Enzymes are proteins that speed up the rate of reactions that would otherwise happen more slowly. The enzyme is not altered by the reaction. You have hundreds of different enzymes in each of your cells. Each of these enzymes is responsible for one particular reaction that occurs in the cell.

In this lab, you will study an enzyme that is found in the cells of many living tissues. The name of the enzyme is catalase (KAT-uh-LAYSS); it speeds up a reaction which breaks down hydrogen peroxide, a toxic chemical, into 2 harmless substances--water and oxygen. The reaction is as follows: 

                                                                                               2H2O2 ----> 2H2O + O2 

This reaction is important to cells because hydrogen peroxide (H2O2) is produced as a byproduct of many normal cellular reactions. If the cells did not break down the hydrogen peroxide, they would be poisoned and die. 

PRELAB REVIEW: 

Recall that the substrate is the molecule that the enzyme acts on, and the products are the molecules produced by the reaction. Review why enzymes are reusable.  Under certain conditions enzymes are denatured. An enzyme is denatured when the protein molecule loses its proper shape and cannot function. Some things that can denature an enzyme are high temperatures, extremes of pH, heavy metals, and alcohol. 

MATERIALS:  

	6 Test tubes and rack
Test tube holder
Thermometer
Stirring rod
Fresh liver
	10-ml Graduated cylinder
Straight-edged razor blade
Scissors and Forceps (tweezers)
40 ml 3% Hydrogen peroxide solution

	4 beakers for water baths:

· Freezing temperature

· Room temperature

· Body Temperature

· Boiling temperature


PROCEDURES AND ANALYSIS QUESTIONS
Part I – PROCEDURE  -- Normal Catalase Activity

NOTE: Be sure to clean your stirring rod (and test tubes) between steps. 
1. Place 2 ml (approximately 20 drops) of the 3% hydrogen peroxide solution into a clean test tube     
2. Add a small piece of liver to one test tube. 
a. Observe the bubbles; what gas is being released? 
___________________________________________________________________________
***Throughout this investigation you will estimate the rate of the reaction (how rapidly the solution bubbles) on a scale of 0-5 (0=no reaction, 1=very slow, 2= slow, 3= medium, 4=fast 5= very fast).***
Assume that the reaction in step 2 proceeded at a rate of "4", this would be the rate of enzyme activity at room temperature.  

3. Recall that a reaction that absorbs heat is endothermic; a reaction that gives off heat is exothermic. Now, feel the temperature of the test tube with your hand.   
a. Has it gotten warmer or colder? Is the reaction endothermic or exothermic? 
____________________________________________________________________________________________________________________________________________________________________________________

Is Catalase Reusable?  

4. Pour off the liquid into a second clean test tube.  Assuming the reaction is complete. 
a. What is this liquid composed of? What do you think would happen if you added more liver to this liquid? Why? 
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

5. Add another 2 ml of hydrogen peroxide to the liver remaining in the first test tube. 
a. Can you observe a reaction? What do you think would happen if you poured off this liquid and added more hydrogen peroxide to the remaining liver? __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
b. Are enzymes reusable? Support your response.
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Design your own experiment:
Effect of Temperature on Catalase Activity   
Using the information gathered from your reading and the above activity design an experiment to test the effect of temperature on the enzyme catalase. You may use any of the materials listed in the materials box.  Be sure to include a data table in your design. 
