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I. Introduction


Enzymes are biological catalysts that carry out thousands of chemical 
reactions that occur in living cells. They are generally large proteins made up 
of several hundred amino acids. In an enzyme-catalyzed reaction, the 
substance to be acted upon (substrate) binds to the active site of the 
enzyme. The enzyme and substrate are held together in an enzyme-substrate 
complex by hydrophobic bonds, hydrogen bonds and ionic bonds. The enzyme 
then converts the substrate to the reaction products in a process that often 
requires several chemical steps. Finally, the products are released into 
solution and the enzyme is ready to form another enzyme-substrate complex. 
As is true of any catalyst, the enzyme IS NOT used up as it carries out the 
reaction but is recycled over and over again. One enzyme molecule can carry 
out thousands of reaction cycles every minute. Each enzyme is specific for a 
certain reaction because its amino acid sequence is unique and it causes it to 
have a unique 3-dimensional structure. The “business” end of the enzyme 
molecule also has a specific shape so that only a few of the thousands of 
compounds present in a cell can interact with it. Any substance that blocks or 
changes the shape of the active site will interfere with the activity and 
efficiency of the enzyme.



If these changes are large enough, the enzyme will no longer act at 
all, and is said to be denatured. There are several factors that are especially 
important in determining the enzyme’s shape, and these are closely regulated 
both in the living organism and in laboratory experiments to provide the most 
efficient enzyme activity: pH, salinity and temperature.

II. Enzymes Review: Answer the following before starting lab. Write your answers in your lab notebook. 

(Adapted from T. Hata, www.mybiology.com)
1. What does it mean that enzymes are biological catalysts? What do enzymes do in the cells of your body? 

2. What is activation energy? Why are enzymes necessary in our cells relative to the activation energy needed for biological reactions to take place?

3. Describe the induced fit model of enzyme activity. Explain the term “active site” in your explanation.

4. Are enzymes consumed in a cell every time it interacts with a substrate?

III. Purpose


In this experiment you will study the enzyme catalase, which 


accelerates the breakdown of hydrogen peroxide (H2O2), a common product 
of cellular metabolism, into water and oxygen.


The catalase mediated reaction is extremely important in the cell 
because it prevents the accumulation of hydrogen peroxide, a strong oxidizing 
molecule which tends to disrupt the delicate balance of cellular chemistry.

Catalase is found in animal and plant tissues, and is especially 
abundant in plant storage organs such as potato tubers, and in the fleshy 
parts of fruits. You will isolate catalase from potato tubers and liver and measure its activity under different conditions.
IV. Materials


Hydrogen peroxide (3%)





Test tubes




Hot water bath



Liver





Ice bath



Potato





Mortar and pestle



Glass rod




Buffer solution pH 3

V. Procedure
1. Will a reaction occur when plant tissue is added to H2O2? Use about 1 ml of hydrogen peroxide and a small piece of potato (about the size of a pea). Rate the reaction as: none, slow, moderate or fast.

2. Will a reaction occur when a small piece of liver is added to H2O2? Use about 1 ml of hydrogen peroxide and a small piece of liver (about the size of a pea). Rate the reaction.
3. The reaction in step #2 occurs for a time and then stops. Did it stop because the hydrogen peroxide is changed or is it because the liver is changed? How can you determine which it is? Record your data in the table.

4. Will grinding the tissue have any effect on the rate of reaction? Grind a piece of liver tissue using a mortar and pestle. Add about 1 ml of hydrogen peroxide and compare the reaction with step #2. Record your observation.

5. Does temperature have any effect on the rate of reaction? Place some crushed liver in a test tube and place it in a hot water bath for about 3 minutes. Then add about 1 ml of H2O2 to the boiled liver. Rate the reaction and record any observations.

6. Again place some crushed liver in a test tube, but this time cool the liver in an ice bath for 5 minutes before adding the H2O2. Rate the reaction and record any observations.

7. Does the pH affect the rate of reaction? Place a small piece of liver in a clean test tube and add 1 ml of buffer solution to the tube. After draining the solution, add 1 ml of H2O2. Rate the reaction.

8. What are the products of reaction between enzymes and H2O2?

VI. Conclusion: Your answers should be typed and placed in your lab notebook.
1. Does the potato contain an enzyme? How do you know?
2. Does the liver contain an enzyme? How do you know?
3. Manganese dioxide does not come from a living organism. Is it a catalyst? Is it an enzyme? Explain.
4. Complete the following chemical reaction:


2H2O2 + _____________ ( _________ + ________ + __________

5. What can you conclude in general about enzymes? This should be a summary of what you have learned in today’s laboratory.

