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Enzyme Lab
I. INTRODUCTION:

A catalyst is a substance that speeds a chemical reaction without being changed.  A catalyst is not used up because it isn’t affected by the reaction it causes.  Some catalysts are inorganic.  For example, the catalyst in catalytic converters in cars and trucks is the metal, platinum.  All the catalysts in living things are made of protein.  These organic catalysts are called “enzymes”.  An enzyme is a protein that acts as a catalyst. Both enzymes (organic catalysts) and inorganic catalysts speed up chemical reactions.  

Plants and animals use cell respiration in the mitochondria to create useable energy. Respiration makes some hydrogen peroxide as a by-product.  Hydrogen peroxide (H2O2) is a strong oxidizer, and it damages organelles and cell structures. If concentrations build up in a cell, a cell can die.  Why aren’t cells killed by the hydrogen peroxide they make?  

Overtime hydrogen peroxide will decompose into water and oxygen gas; however, this happens slowly. Cells have catalase enzymes that can speed up this process. By speeding up the rate at which hydrogen peroxide decomposes, catalase enzymes can prevent the formation of toxic levels of hydrogen peroxide. In this lab you will explore how different conditions affect the rate of which potato and liver catalase catalyzes the decomposition of hydrogen peroxide?
Pre-Lab Questions:

1.  What is a catalyst and how does it affect a reaction?
2. How do you think temperature will affect the rate of reaction for catalase?
3. What is the independent and dependent variables in the experiment?
4. What are some controls to keep in mind for this experiment?
5. What is the purpose of the lab?

6. How will you measure reaction rate in the lab? (Write down method in procedures.)
Hypothesis: (use an if/then statement)
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II.
MATERIALS:  Each group will need this equipment.  It is included in a tray

Test tube rack and 9 test tubes


graduated cylinder



Hydrogen peroxide

Forceps


Stir rod



Sand 

Whole liver pieces 

Ground-up liver 

Whole potato pieces 

Ground-up potato

III.
PROCEDURES:
A. Number 7 test tubes 1-9
B. Measure 2 mL of water and pour into test tube 1

C. Add 2 mL of hydrogen peroxide to test tubes 2-9
D. Treat the test tubes as follows:  Notice whether or not there is formation of oxygen (bubbling).  Also note the rate of reaction.  Complete the data chart as you treat each test tube.

1. Add a small piece of whole (not ground) liver to #2
2. Add a scoop of ground liver to test tube #3
3. Add a scoop of frozen liver to test tube #4

4. Add a small scoop of sand to test tube #5
5. Add a piece of boiled liver to test tube #6
6. Add a piece of whole potato (not ground up) to test tube #7
7. Add a scoop of ground potato to test tube #8
8. Add a scoop of frozen potato to test tube #9
E. Wash your test tubes with soapy water and a test tube brush.  Clean up your area.  Write your names on a small piece of paper towel and place in your tray when you have cleaned up.  Return the tray to the counter.
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DATA AND OBSERVATION:  

Record your observations here.   Use a zero to note “no reaction”, a “+” for a slight reaction, a “++” for a faster reaction, and “+++” for the fastest reaction.  Describe with words if unusual.
	Test tube 
	Test tube contains
	Reaction observed 

	\
	
	

	1
	Water 
	0

	2
	H2O2 + whole liver
	

	3
	H2O2 + ground liver
	

	4
	H2O2 + frozen liver
	

	5
	H2O2 + sand
	

	6
	H2O2 + boiled liver
	

	7
	H2O2 + whole potato
	

	8
	H2O2 + ground potato
	

	9
	H2O2 + frozen potato
	


RESULTS, ANALYSIS, AND CONCLUSIONS:

1. What is the purpose of test tube #1 (just water)?

2. What substances are produced when hydrogen peroxide is broken down by an enzyme (catalyst)?

3. Assume that the same amount of liver was present in the whole piece and the ground-up piece used in test tubes #2 and #3.  Why would the ground liver cause a faster reaction than the whole piece?

4. Why was test tube #4 (hydrogen peroxide and sand) a necessary control in this experiment?

5. What substance present in liver and potato caused the hydrogen peroxide to break down?

6. Refer to your lecture notes on enzymes.  Why was there a high level of enzyme activity in whole liver and no enzyme activity in boiled liver?  What does boiling do to enzymes and other proteins?

7.  Refer to your lecture notes on enzymes.  Why was there a high level of enzyme activity in whole potato and little to no activity in frozen potato?  What does cold temperature do to enzyme activity?

8.  Enzyme activity is also affected by pH levels, meaning if the environment is too acidic or basic then the enzymes will not work as efficiently or not work at all.  How would you design this lab to test pH and enzyme activity?
