
   Wear safety goggles when handling hydrogen peroxide. 

Enzyme Activity Lab 
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Performed By: _____________________________    Due: ____________________________ 
 
Foreword 
 

This laboratory involves the use of an enzyme that will react with hydrogen peroxide. The 
enzyme is catalase and hydrogen peroxide (H2O2) is the substrate. The reaction is as follows: 

                         catalase 
2H2O2 2H2O + O2 

 
Ingested hydrogen peroxide is a poison, while external use of this substance is not. However, 

the generation of oxygen gas requires careful handling due to the potential combustion hazard 
oxygen presents when handled near a heat source or spark potential. 

 
 
 
 

During this lab all data will be based upon in vitro (outside the organism) observations as 
opposed to in vivo (inside the organism). Also, we are assuming that the amount of gas 
produced is indicative of enzyme activity. Hydrogen peroxide is a poisonous by-product of 
reactions in cells and must broken down quickly into harmless substances. 

 
Figure 1 - Activation Energy (energy needed to initiate a reaction) 

 
Reaction Activation Energy 

   no catalyst 

(1) 2H2O2 2H20   +  O2 EA1 = 72 kcal/mol 
 

   iron (Fe) 

(2) 2H2O2 2H20   +  O2 EA2 = 52 kcal/mol 
 

   catalase 

(3) 2H2O2 2H20   +  O2 EA3 = 20 kcal/mol 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Introduction: background info (include references)                                                        (4 marks) 
 
Purpose: what variables are we testing?             (2 marks) 
 
Hypothesis: if… then… because…              (3 marks) 
 
Materials and Apparatus: 

1 pneumatic trough   Safety goggles   Thermometer  
 1 Tweezer     50 ml beaker     Waste container 
 3% Hydrogen peroxide  100 ml graduated cylinder  Bottle brush  
 Pipette pump   10 ml graduated cylinder  3 reaction vessels
 Ground liver    30 filter paper disks   1 rubber stopper/tubing 

Procedure: (refer to Enzyme Lab handout and make note of changes only)                   (-1 mark) 
 
Preparing the Water Displacement Apparatus 
1. Place a plastic pneumatic trough in a lab sink and fill it with tap water to a level just below 

the overflow hole. 
2. Submerge a 100 ml graduated cylinder in the trough so that it is completely filled with water. 

Invert the graduated cylinder, making sure that no air bubbles have been trapped in it. 
 
Preparing the Reaction Vessel 
3. Obtain a 50 ml beaker containing a sample of the ground liver tissue. 
4. Using a pair of tweezers, dip a filter paper disc into the ground liver tissue and wipe off 

excess tissue on the lip of the beaker. The disc should be saturated but no excess tissue should 
be dripping from the disc. 

5. Holding the reaction vessel horizontally, carefully place the saturated disc onto the upper 
wall of the vessel (be sure that the disc sticks to the wall and stays in place). 

6. Wearing safety goggles, use a 10 ml graduated cylinder, measure 10.0 ml of 3% hydrogen 
peroxide and carefully deliver the hydrogen peroxide into the horizontal reaction vessel. Do not 
allow the hydrogen peroxide to come into contact with the saturated filter paper (if any 
bubbles are observed, repeat the procedure with a clean reaction vessel). 

7. Use the rubber stopper with extended plastic tubing to seal the vessel. 
  
Measuring the Volume of Oxygen (O2) Gas Produced 
8. While one member of the group lifts the inverted graduated cylinder slightly, another group 

member positions the end of the plastic tubing below the opening of the graduated cylinder. 
9. Rotate the reaction vessel so that the hydrogen peroxide comes in contact with the 

saturated filter paper disc. 
10. Measure the volume of O2 gas produced every 10 seconds for 2 minutes. Your measurements 

should be made to the 10th of a ml (0.1 ml). 
11. Empty the contents of the reaction vessel into the waste container and wash the reaction vessel 

with soap and water. Invert the clean reaction vessel on some paper towel to drip dry. 
12. Repeat steps 2-11 using 3 filter paper discs saturated with liver tissue. 
13. Repeat steps 2-11 using 5 filter paper discs saturated with liver tissue. 
14. Complete up to three trials of the above procedure (as time permits). 
!
!
!



Sample calculation for 10s - 20s interval for one disc: 

!V(trial 1)  = 12.1 ml – 7.9 ml = 4.2 ml !V(trial 2)  = 11.9 ml – 7.2 ml = 4.7 ml 

!V(trial 3) = 12.0 ml – 7.6 ml = 4.4 ml 

Average !V = (4.2 ml + 4.7 ml + 4.4 ml) ÷ 3  = (13.3 ml) ÷ 3 ≈ 4.43 ml = 4.4 ml 

Average rate of O2  production = 4.4 ml  ÷ 10 s = 0.44 ml/s 

Observations: 
 
Display your raw data for the 1 disc trials in a well labelled table (similar to the one shown in Table 
1 below). Produce similar tables for the 3 disc and 5 disc trials. Include qualitative observations 
below the raw data table. 
!
Table 1: Total volume of oxygen gas produced every 10 s for 2 min for one disc of liver tissue 

containing catalase. 
 
 
 
 
 
 
 
 
Qualitative Observations: 
Before combining with the liver tissue, the hydrogen peroxide solution appeared … 
 
For the 1 disc trials, calculate the change in the volume of O2 gas produced during each 10s period 
for each of the trials. Calculate the average change in volume of O2 gas during each 10s  period, 
for the three trials. Calculate an average rate of O2 gas production for each 10s  interval. 
Follow the same procedure to calculate the average rate of O2 gas production in the 3 and 5 
disc trials. Show one complete sample calculation. 
!
!
!
!
!
!
!
!
!
!
!
!
!
 
Display your processed data in a well labelled table (similar to the one shown in Table 2). 
 
Table 2: Average rate of oxygen gas produced every 10 s for 2 min for one disc of liver tissue 

containing catalase. 
 
 
 
 
 
 
 
 
 
 
 
 

     Volume of O2 (ml)  
Time (s) 

Trial 1 Trial 2 Trial 3 

10 7.9 7.2 7.6 
20 12.1 11.9 12.0 
30 15.6 14.9 15.2 

Change in Volume [!V]#of #O2 (ml)  
Time (s) 

 
 

Trial 1 
 

Trial 2 
 

Trial 3 

 
Average !V#####
of#O2#(ml)#

 
Average Rate of O2 
Production (ml/s) 

 

10 7.9 7.2 7.6 7.6 0.76 

20 4.2 4.7 4.4 4.4 0.44 
30 3.5 3.0 3.2 3.2 0.32 

!



Make a scatter plot graph to show the average rate of oxygen production (mL/s) over the 2 
minutes time period for each of the three liver quantities (1,3, and 5 discs) on the same graph. 
Choose an appropriate legend so that the data points for each liver quantity can be easily 
distinguished. Produce smooth “lines of best fit” or “curves of best fit” (rather than connecting the 
points) for each liver quantity (use a legend to distinguish the lines/curves from each other).  
 
Discussion Questions: 
 
1. Explain the difference between an enzyme and other catalysts?       (1 mark) 
 
2. What name is used to describe the energy needed to initiate a chemical reaction? Why would 

organisms that can produce catalase have an advantage over those that cannot?     (2 marks) 
 
3. Explain two specific reasons that in vitro analysis may not give an accurate indication of the rate 

of enzyme activity, in vivo.     (2 marks) 
 
4. Describe in detail, one way in which the experimental procedure could be improved to yield 

more accurate results. Be sure to point out the problem and suggest a solution that could actually 
be implemented. Do not include human error.     (2 marks) 

 
Conclusion: 
 
Summarize your results in paragraph form and explain your findings in terms terms of collision 
theory (i.e. what is happening at the molecular level).  The conclusion should address the purpose of 
the lab and your hypothesis (i.e. do the results support or refute your hypothesis). Be sure to refer to 
the scatter plot and your processed data when writing your conclusion. The text of the conclusion 
should be in the same style as that of the introduction (reference research material used).     (4 marks)   
 
Work Cited: use MLA style (minimum of 3 sources)                      (2 marks) 

 
 

Enzyme Activity Lab Rubric 
 
Introduction: 0 1 2 3 4 
Purpose:  0 1 2 
Hypothesis:  0 1 2        3 
Method:  -1 0   
Observations: 
 Raw Data Table:  0 1 2 3 
 Sample Calculation(s) 0 1 
 Processed Data Table: 0 1 2 3 
 Scatter Plot:   0 1 2 3 4       5 6  
Discussion Questions: 0 1 2 3 4 5       6 7   
Conclusion:  0 1 2 3 4  
Work Cited: 0 1 2 
!
Comments: 
! /35L 


