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Enzyme Catalysis Lab


Procedure 



A. Testing Enzyme Activity

Enzyme Activity

1. Dispense 10ml hydrogen peroxide and 1ml dilute catalase solution in a 50ml beaker using a 10ml syringe or pipet.  Mix by swirling the contents and observe any reaction that takes place.

2. Record your observations in Table 1.  Determine what gas evolved from the reaction mixture, and identify the enzyme substrate, and product.

Effect of Extreme Temperature on Enzyme Activity

1. Dispense 5ml dilute catalase solution into a test tube with a 10ml syringe or pipet.

2. Immerse the test tube in a hot waterbath.  Boil for five minutes.

3. Remove the test tube from the hot waterbath and place in a test tube rack.  Cool for five minutes.

4. Dispense 10ml hydrogen peroxide solution in a 50ml beaker.  Add 1ml of the boiled catalase solution to the beaker.  Swirl contents to mix and observe any reaction that takes place.

5. Record your observations in Table 1.  Determine the effect of temperature on enzyme activity.

Presence of Catalase in Living Tissue

1. Using a knife or scalpel, carefully cut a 1 cm cube of potato or beef liver.

2. Macerate the potato or liver piece with a mortar and pestle.  Place the tissue on the 50ml beaker. 

3. Add 10ml hydrogen peroxide to the beaker containing the macerated tissue.  Observe any reaction that takes place.  

4. Record your observations in Table 1.  Suggest what might happen if the potato or live was boiled before it was added to the hydrogen peroxide.

Table 1

Enzyme Activity

	Activity
	Observations

	Enzyme Activity
	

	Effect of Extreme Temperature
	

	Presence of Catalase in Living Tissue
	


B. Establishing a Baseline 

Determining the Amount of Hydrogen Peroxide in a 1.5% Solution
Materials Needed

Hydrogen Peroxide 1.5%, 10ml 

Catalase Working Solution, 1ml

Sulfuric Acid 1M, 10ml

Potassium Permanganate 2%

1 Pipet, 1ml

1 Syringe, 10ml

1 Syringe, 5ml

1 Titration Syringe

1 Funnel

1 Plastic Cup

1. Dispense 10ml hydrogen peroxide and 1 ml water into a small container using the labeled syringe.

2. Using a second 10ml syringe, carefully add 10ml sulfuric acid to the solution.  Mix well.

3. Transfer 5 ml of this solution to the titration cup. (Rise transfer syringe after.)
4. Fill a titration syringe with potassium permanganate solution.  Record the initial volume in Table 2.

5. Slowly add one drop of potassium permanganate; swirl the solution to mix.  Continue to add potassium permanganate, one drop at the time and swirling after each addition, until the solution permanently turns pink or brown. (KMnO4 turns clear when it reacts with H2O2… therefore, the amount of KMnO4 added is equal to the amount of H2O2 that was present in the solution.)
6. Record the final volume in the titration syringe in Table 2.

Table 2

Establishing a Baseline amount of H2O2 present
	
	Volume

	Initial Volume KMnO4 in syringe
	

	Final Volume KMnO4 in syringe
	

	Baseline* (Initial Volume – Final Volume)
	


*Note: The amount of KMnO4 added is equal to the amount of H2O2 that was present in the solution.
C. Rate of Hydrogen Peroxide Decomposition by Enzyme Catalysis

1. Dispense 10ml hydrogen peroxide into one of the small labeled containers using the labeled syringe.

2. Add 1ml catalase solution; swirl gently to mix.

3. Add 10ml sulfuric acid to stop the reaction after the appropriate time period.

4. Determine the hydrogen peroxide concentration using the titration method in part B by transferring 5 ml of the solution into the titration cup.  Record your results in Table 4.

5. Repeat procedure for your assigned times (10, 60,180 seconds or 30, 120, 360 seconds).  Record your results in Table 4…. Get the remaining data from your partner group.
Note: Remember to reestablish your baseline, as in part B, if more than 24 hours have passed since your last assay.
Table 4

	
	Time (Seconds)

	
	10
	30
	60
	120
	180
	360

	Baseline KMnO4  (From part B)  (
	
	
	
	
	
	

	Initial Volume KMnO4 in syringe
	
	
	
	
	
	

	Final Volume KMnO4 in syringe
	
	
	
	
	
	

	       Amount KMnO4 Used  (Initial-Final)
	
	
	
	
	
	

	Amount H2O2 Used*

(Baseline KMnO4- Amount KMnO4 Used)
	
	
	
	
	
	


*The amount of H2​O2 used is calculated from the amount of H2​O2 left after the reaction.
D. Rate of Hydrogen Peroxide Spontaneous Decomposition

1. Dispense 25ml hydrogen peroxide in a 50ml beaker.  Let the beaker sit, uncovered, for 24 hours at room temperature.

2. Determine the hydrogen peroxide concentration using the titration method in part B.  Record your results in Table 3.
Table 3

Rate of Hydrogen Peroxide Spontaneous Decomposition
	
	Volume

	Initial KMnO4 in syringe
	

	Final KMnO4 in syringe
	

	Amount KMnO4 Used After 24 Hours
	

	Amount of H2O2 Spontaneously Decomposed

(ml baseline – ml after 24 hours)
	

	Percent of H2O2 Spontaneously Decomposed

(ml baseline – ml after 24 hours)/baseline
	


Analysis

Plot a line graph of catalase activity.  Plot the amount of hydrogen peroxide used on the Y-axis and the time, in seconds, on the X-axis.  Title and label the graph.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Questions

1. What is the function of enzymes in a living system?

2. Different enzymes work better under different conditions.  Where in a human body might it be beneficial to have enzymes that work well in very acidic environments?

3. There is a large amount of catalase found in a human liver.  Does the liver break down more hydrogen peroxide in the summer or winter?  Explain your answer.  (Think…)
4. Explain the general effects of the following on enzyme activity:

a. pH and temperature
b. enzyme concentration
c. substrate concentration
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