Catalase Lab Part I --IB Biology II - Knetter

Introduction: 
Catalase is an enzyme normally found in many plant and animal tissues. Its purpose is to destroy toxic substances which may be introduced into cells. Also, some cells use catalase to destroy cellular debris or worn out organelles. In this lab, we will use a catalase solution from potatoes and determine the effect of temperature and pH on the action of this enzyme. The substrate of the enzyme will be 3% hydrogen peroxide (H2O2). Catalase works by the following mechanism:

2 H2O2 ------------------> 2 H2O + O2

I. Aim #1:
To determine the effect of temperature on the action of the enzyme catalase in potatoes. 
II. Hypothesis #1:
III. Variables:
IV. Materials:

· 5 test tubes 

· hot water bath 

· graduated cylinder 

· test tube rack 

· ice bath 

· 2 - 400 ml beaker 

· H2O2 

· test tube holder 

V. Procedure:

Part A Procedure-- Normal Catalase Activity
1. Place __________ ml of the 3% hydrogen peroxide solution into a clean test tube 

2. Add  _____________grams of potato to one test tube. 

· What is occurring? __________________________________

· What gas is being released? _______________
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. 

· Has it gotten warmer or colder? 

· Is the reaction endothermic or exothermic? 
4. Pour off the liquid into a second clean test tube. Assuming the reaction is complete. 

· What is this liquid composed of (in the second test tube)? ___________________________________

· What do you think would happen if you added more potato to this liquid? Why? 

5. Add another _________ ml of hydrogen peroxide to the potato remaining in the first test tube. 

· 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 potato? 

· Are enzymes reusable? Why or Why not?
Part B Procedure—Effect of Temperature on Catalase Activity
1. Label 3 test tubes hot, cold and room temp and place ___________ grams of potato into each test tube. Add a small amount of distilled water to the hot and cold test tubes only!
2. Place the test tube labeled hot in the hot water bath for 1.0 minutes.

3. Place the test tube labeled cold in the cold water bath for 1.0 minutes and the test tube labeled room temperature leave in the test tube rack. (Do not add distilled water to the room temperature test tube)
4. After 1.0 minutes, empty the water out of the hot and cold test tubes. (Let the hot test cool for a few minutes IF NEEDED!!.)  CAUTION: Use a test-tube holder when handling the hot test tubes.
5. Add ________ ml of H2O2 to each tube. 
6. Wait one minute and record the height of the bubbles in each tube in cm. Record in Table 1A. Measure the radius of the test tube and record in Table 1A.
Part C Procedure-- Calculation of Volume of Reaction
1. Calculate the volume of each reaction using the equation Volume = πr2h. Record in data table 1A.
VI. Data:
Table 1A: Effect of Temperature on Catalase Reactions for 1.0 minutes Trial #1
	Temp 

+/- .01 oC
	Height of Bubbles  +/- .01cm
	Radius of Test Tube +/- .01cm 
	Volume of Reaction +/- .01cm3    

	Hot

_________ oC
	
	
	

	Room Temp

________ oC
	
	
	

	Cold

________ oC
	
	
	


Table 1A: Effect of Temperature on Catalase Reactions for 1.0 minutes Trial #2
	Temp 

+/- .01 oC
	Height of Bubbles  +/- .01cm
	Radius of Test Tube +/- .01cm 
	Volume of Reaction +/- .01cm3    

	Hot

_________ oC
	
	
	

	Room Temp

________ oC
	
	
	

	Cold

________ oC
	
	
	


Table 1A: Effect of Temperature on Catalase Reactions for 1.0 minutes Trial #3
	Temp 

+/- .01 oC
	Height of Bubbles  +/- .01cm
	Radius of Test Tube +/- .01cm 
	Volume of Reaction +/- .01cm3    

	Hot

_________ oC
	
	
	

	Room Temp

________ oC
	
	
	

	Cold

________ oC
	
	
	


Table 1A: Effect of Temperature on Catalase Reactions for 1.0 minutes Trial #4
	Temp 

+/- .01 oC
	Height of Bubbles  +/- .01cm
	Radius of Test Tube +/- .01cm 
	Volume of Reaction +/- .01cm3    

	Hot

_________ oC
	
	
	

	Room Temp

________ oC
	
	
	

	Cold

________ oC
	
	
	


Table 1A: Effect of Temperature on Catalase Reactions for 1.0 minutes Trial #5
	Temp 

+/- .01 oC
	Height of Bubbles  +/- .01cm
	Radius of Test Tube +/- .01cm 
	Volume of Reaction +/- .01cm3    

	Hot

_________ oC
	
	
	

	Room Temp

________ oC
	
	
	

	Cold

________ oC
	
	
	


VII. Conclusion:
VIII. Evaluation:
Catalase Lab Part II --IB Biology II - Knetter

I. Aim #2:
To determine the effect of ______________ on the action of the enzyme catalase in potatoes. 
II. Hypothesis #2:
III. Variables:
IV. Materials:

V. Procedure
Part A Procedure—Effect of Time on Catalase Activity
1. Label 1 test tube either hot or cold temp from part I and place ___________ grams of potato into each test tube. Add a small amount of distilled water in the test tube. 
2. Place the test tube in either the hot water bath or cold for 2.0 minutes. (Use the SAME temp as Catalase Lab Part I throughout the whole lab)
3. After 2.0 minutes, empty the water out of the hot or cold test tube. CAUTION: Use a test-tube holder when handling the hot test tubes.

4. Add ________ ml of H2O2 to tube. 
5. Wait one minute and record the height of the bubbles in the tube in cm. Record in data table. Measure the radius of the test tube and record in data table.

6. Complete the procedure #1-5 four additional times and indicate the measurements in the data table.
7. Complete the procedure #1-6 again but with using the time frame of 3.0, 4.0, and 5.0 minutes. Indicate the measurements in the data table.
Part B Procedure-- Calculation of Volume of Reaction
1. Calculate the volume of each reaction using the equation Volume = πr2h. Record in data table.
VI. Data: Effect of Time on Catalase Reactions 
VII. Conclusion:
VIII. Evaluation:
Catalase Lab Part III --IB Biology II - Knetter

I. Aim:
II. Hypothesis:
III. Variables:
IV. Materials:
Safety: HCl and NaOH are strong acids and bases. If you spill these chemicals on your skin, immediately wash in running water. Wear goggles at all times. Be careful of hot water and hot plates.
V. Procedure:—Effect of pH on Catalase Activity
1. Add 3.0 ml hydrogen peroxide to each of 5 clean test tubes. Treat each tube as follows: 

Tube 1--add a drop of HCl (acid) at a time until pH 3.
Tube 2--add a drop of HCl at a time until pH 5.
Tube 3--adjust the pH to 7 by adding single drops of either HCl or NaOH as needed. 
Tube 4--add a drop of NaOH (base) at a time until pH 8.
Tube 5-- add a drop of NaOH (base) at a time until pH 10.
CAUTION: Do not let acids or bases contact your skin or clothing. Swirl each test tube after adding each drop and measure the pH of each solution with pH paper. To do this, remove a drop or two of solution from a test tube using a clean glass stirring rod. Rinse your stirring rod and wipe dry before you dip it into each test tube. Place the drop on pH paper. Record the pH of each solution in DATA TABLE 3. 

2. Next, add a small but equal piece of potato to each test tube. 

3. Wait 1 minute for reaction to occur, and then measure the height of the bubbles in cm. Record in Data Table.

4. Measure the radius of the test tube and record in Data Table.
5. Repeat procedure #1-4 four additional times and record in the data table. 
VI. Data:
Table: Effect of pH on Catalase Reactions
VII. Conclusion:
VIII. Evaluation:
