Enzyme Lab –Honors UC
Objectives:

1. To observe the effects of catalase on hydrogen peroxide

2. To determine the effects of various factors on enzyme activity

Background: 
Enzymes are very important proteins in living systems.  They control nearly all chemical reactions in living organisms by causing these reactions to occur far more rapidly than they otherwise would.  In addition, the enzymes are not destroyed or consumed in the reaction.  Each type of enzyme is specific for a particular reaction. 

In this lab you will be working with the enzyme catalase which is found in plant tissue.  Catalase works to speed up the reaction that breaks hydrogen peroxide as shown in the following reaction:

2H2O2  ---------- 2H2O   +     O2
Hydrogen Peroxide ----------------  Water    +   Oxygen Gas

This is the same hydrogen peroxide which is used for a bleach or for medicinal purposes.  It is a very toxic substance.  In plant tissue, hydrogen peroxide is continuously being formed by the cell, and unless it is broken down, it will accumulate and kill the cell.  Catalase is the enzyme which speeds up the decomposition of hydrogen peroxide in to its harmless components, water and oxygen.

Hypothesis: 
 Make a hypothesis about what you believe will happen when a piece of celery is placed in a test tube of hydrogen peroxide.  Make a hypothesis about what you believe will happen when a piece of COOKED celery is placed in a test tube of hydrogen peroxide.  *remember to use if…then statements.  
Procedure:

1. Recreate the data table in your notebook under the section labeled DATA.

2. Place a piece of tape in front of your test tube rack.  Label the tubes 1-4.  Fill test tubes 1-4 with approximately 2cm of hydrogen peroxide each.

3. Take two pieces of fresh celery from the lab counter.  Handle the celery with care and place them on a clean, moist paper towel at your desk.  

4. Place one piece of celery in test tube #1.  Observe what occurs and record your data in a data table.

5. Discuss with your group what is happening.  Refer back to the equation.  What are the bubbles?  Save this test tube in your rack for comparison with other test tubes later on.

6. Using the end of your pencil or pen, thoroughly crush a piece of celery.  Put the crushed tissue and juices into test tube #2.  Record your observations in the data table.

7. Obtain a piece of celery labeled “Cooked”.  Place it in test tube #3.  Record your observations in your data table.

8. Obtain a piece of celery from the demonstration table from the container marked acid.  This celery has been soaked in hydrochloric acid.  For several minutes.  Be sure to carefully handle it with a tongs.  Place the celery in test tube #4.  Record your observations in the data table.  

Clean up!!!!!

Put all solids in the trash can!  Rinse out tubes and invert them on your rack.  Return the rack to the back of the room.  
DATA:
	Test Tube:
	Contents of test tube:
	Observations:

	1
	 
	

	2
	 
	 

	3
	 
	 

	4
	 
	 


Analysis/Conclusion:  Paragraph Format
1.) Where is the enzyme located in this lab?  What is the substrate?

2.) Describe any differences you noticed between the reactions in test tube #1 and #2.  Explain why there was a difference.  Look at the Enzyme notes.  What factor did we change about the enzyme between test tube #1 and #2?
3.) How do you explain the difference between the reactions in test tubs #1 and #3.  Look at the Enzyme notes.  What factor did we change about the enzyme between test tube #1 and #3?
4.) What is the effect of high temperature on enzymes?

5.)
What is the effect of pH on enzymes?

6.)
Does Acid have this effect on proteins in general? (Enzymes are proteins)   Relate your answer to why we marinate meat before we cook it.  Look up a marinade recipe, do any of the ingredients have low pH values?  
7.)
Define the term denatured?  What does it mean if an enzyme is denatured?

