Name: _________________________________________ Block: ______________ Date: _____________
Catalase Enzyme Lab
AS Directions: Read the background information and answer the pre-lab questions below.
Background Information 
What would happen to your cells if they made a poisonous chemical? You might think that they would die, right? Surprisingly, your cells make harmful chemicals all the time. 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 faster the poisonous chemicals are broken down, the better. So thankfully, the enzyme itself is not altered by the reaction. You have hundreds of different enzymes in each of your cells that help propel all kinds of chemical reactions.
Liver and other living tissues contain the enzyme catalase. This enzyme breaks down hydrogen peroxide, which is a by-product of the process of cellular respiration, and can be harmful if too much builds up inside cells. By using a tissue containing this enzyme such as liver, we can measure the relative influence of varying factors on the activity of catalase in living tissue.
In order to obtain energy and building blocks from food, the digestive system must break down proteins, fats and carbohydrates. During this process, specific enzymes catalyze hydrolysis reactions in which large food molecules are broken down into smaller food molecules. In a similar way, the enzyme catalase breaks down hydrogen peroxide into water and oxygen.
The reaction is as follows: 2H2O2 ----> 2H2O + O2 
In this lab, you and your group will design your own protocol to investigate the rate of reaction of catalase under various conditions. It might seem strange to use dead cells to study the function of enzymes, right? But this is possible because when a cell dies, the enzymes remain intact and active for several weeks, as long as the tissue is kept refrigerated. We will be using newly bought cow liver (yum!), so you should have no problem testing the effectiveness of the enzyme.  
Pre-Lab Questions:

1. Give an example of a poisonous chemical made by our cells: _________________________________
2. Why don’t our cells die despite the production of poisonous chemicals? ____________________
_________________________________________________________________________________________________________
3. What are enzymes? _______________________________________________________________________________
4. Liver and other living tissues contain the enzyme _________________________, which breaks down hydrogen peroxide into _______________________________ and _________________________________.
5. What must the digestive system break down to obtain energy? ______________________________
_________________________________________________________________________________________________________
6. How do enzymes aid digestion? _________________________________________________________________
7. Why are we using the liver of a dead cow to test for enzyme activity? _______________________
_________________________________________________________________________________________________________
Catalase Enzyme Lab

POSSIBLE VARIABLES TO TEST:


OBJECTIVE:
(choose from the list above)

“To test the effect of _____________________________________________ on the rate of enzyme activity.”

HYPOTHESIS:

“The rate of enzyme activity will _________________________________________________________________.”

MATERIALS:
(circle the materials below that your specific experiment requires)
6 test tubes and test tube rack					thermometer				
20-ml graduated cylinder 					boiling water
3% Hydrogen peroxide solution				refrigerator 
forceps (tweezers) 						scale
ruler								fresh cow liver
PROCEDURE (Part A- Your Experiment):
(write out your procedure and have Ms. Gately check it before continuing)

1. 
2.
3.
4.
5.
6.
7.
RESULTS:
1. Use the ruler to measure the height of the foam for each trial
2. Draw tables/charts and write notes as needed to record your data







PROCEDURE (Part B- Is Catalase Reusable?)
1. Add a small piece of liver into a clean test tube and gently pour 3 ml of 3% hydrogen peroxide solution into the liver containing test tube. 
Record your observations here:


2. Pour off the liquid into a second test tube, leaving the liver in one test tube and the liquid in another. 
3. Assuming the reaction (described in the Background Information section) is complete, what is this liquid composed of? _______________________________
4. What do you think would happen if you added more liver to this liquid? Why?
__________________________________________________________________________________________________________________________________________________
5. Test this by adding a new small piece of liver to the liquid that you previously separated from the first piece of liver. 
Record your observations here:

6. Based on your observations, what is the liquid composed of? ______________________
7. Add another 2 ml of hydrogen peroxide to the liver remaining in the first test tube.
Record your observations here:

8. Is catalase reusable? _____________ Why or why not? (Explain using evidence!)
________________________________________________________________________
________________________________________________________________________
9. Clean up! Make sure to throw the liver pieces in the trash can, pour any liquids down the sink, and to wash out/clean your test tubes with the cleaning brush! Good work today  
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ABSTRACT
Write an abstract (7-10 sentences) that summarizes the lab procedure and results. 
Your answer should include (roughly 1-2 sentences each):

-The objective of the lab
-The role of enzymes in general
-The role of the enzyme catalase
-Your hypothesis
-A brief description of your procedure
-Your results
-Whether or not your hypothesis was supported by your evidence
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