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Essential Laboratory Techniques – Laboratory Report 

 

Cellular Metabolism (Catalase enzyme activity) 

 

Introduction: 
Catalase is a type of enzyme called an antioxidant enzyme, that is responsible for degrading 
hydrogen peroxide (H2O2) in aerobic organisms.  It is found in extremely high quantities in 
single membrane-enclosed organelles known as peroxisomes (R. Wayne, 2019). Catalase 
displays peroxidase activity which means that its function as an enzyme is to speed up the 
reaction that breaks down hydrogen peroxide into water and oxygen (I. Sharma and P. 
Ahmad, 2014). Due to its characteristics of degrading and decomposing hydrogen peroxide, 
catalase is used widely on a commercial scale for things like the preservation of milk in areas 
where there is a lack of refrigeration – in order for catalase to be used in such a way, it’s 
production comes mainly from the extraction of catalase from the bovine liver 
(P.L.H. McSweeney, 2016). The liver and kidneys both contain high levels of catalase in 
aerobic organisms because they are responsible for the detoxification of cells, which means 
filtering any toxins or removing dangerous substances – i.e. hydrogen peroxide – from the 
body (T.V. Bagnyukova et al, 2005).  
 
The experiment discussed in this report concerns the comparisons and contrast between 
the differences in cellular metabolism of different animal organs, in particular with regards 
to the production of the enzyme catalase. The animal tissues used in this experiment consist 
of lung, heart, kidney and liver tissue. Considering the fact that both the kidneys and liver 
specialise in the detoxification of cells, I can predict that these two organs will display a 
much higher level of catalase production compared to the lung and heart, where it is very 
unlikely that any  significant levels of hydrogen peroxide will be present, and therefore 
levels of catalase will be minimal.  
 
 

Materials: 

The materials used to carry out the catalase experiment are as follows:  

• Hydrogen peroxide (H2O2) 

• Balance and weighing boats  

• Scalpel / sharp tools to cut fresh specimens for samples 

• Gloves 

• Micropipette and micropipette tips 

• Test tubes  

• Test tube rack  

• Black marker pen 

• Glass rod  

• Gas syringe and bung 

• Stopwatch 

• Fresh specimens of different tissue types (Lung, Heart, Liver and Kidney) 



 

Procedure / Method: 

1) Weigh out 1 gram of one of the types of animal body tissue provided (lung, heart, 

liver or kidney) using the weighing boat on the balance.  

2) Add the tissue sample to a labelled test tube. If needed, use a glass rod to ensure 

that the tissue sample is at the very bottom of the test tube. 

3) Using a micropipette, measure out 2 cm3 of the hydrogen peroxide (H2O2) solution.  

4) Release the 2 cm3 of hydrogen peroxide from the pipette into the test tube 

containing the fresh specimen and immediately put the gas syringe bung in the open 

end of the test tube. Do this at the same time as starting the stopwatch.  

5) As the reaction begins to take place, bubbles of gas should begin to rise up the test 

tube which will cause the gas syringe to move outwards. After two minutes, measure 

the volume of gas that has been produced.  

6) If the gas syringe passes the 20 cm3 mark, stop the stopwatch, note down the time it 

reads and remove the gas syringe bung from the test tube.  

7) Repeat steps 1 to 6 three times and calculate an average of the amount of gas 

produced.  

8) Repeat steps 1 to 7 with the other 3 organs.  

 

Results: 
 

Table 1: A table to show the volume of gas given off after hydrogen peroxide was added to a 

sample of a fresh specimen of different types of animal body tissues / organs.  

 

 

 

Organ Volume of gas given off (mL)  
Test 1 Test 2 Test 3 Average  

Kidney  20 (at 39 seconds) 20 (at 36 seconds)  20 (at 38 seconds)  20 (at 37.7 seconds) 

Lung 6 7 17 6.5 

Liver 13 16 13.5 14.2 

Heart 5 4 5 4.7 

Significant outlier so not included 
when calculating average for lung 



 
 

Graph 1: A graph to show the volume of gas given off after hydrogen peroxide was added to 

a sample of a fresh specimen of different types of animal body tissues / organs. 

 

As shown in both Table 1 and Graph 1, the kidney tissue showed the highest volume of gas 

released after the hydrogen peroxide was added to the test tube, meaning the kidney tissue 

produced the highest levels of catalase out of the four organs. In contrast, the organ tissue 

displaying the lowest volume of gas given off after the hydrogen peroxide has been added 

was the heart, therefore the heart produced the lowest amount of the enzyme catalase.  

Furthermore, the liver also gave off high volumes of gas, which indicates that there was also 

a very high production of the enzyme catalase in this organ.  

 

While the liver, kidney and heart all had identical, if not similar / repeatable results across 

the three tests, the third test on the lung had a significantly larger volume of gas given off 

compared with the first two readings. Test 1 for the lung showed a volume of 6 mL of gas 

being given off, and test 2 showed a volume of 7 mL of gas given off. However, test 3 for the 

lung showed a much larger reading of 17 mL of gas being given off after the addition of 

hydrogen peroxide. Due to the fact that this third reading of 17 mL was much higher than 

the other two, it was considered an outlier and therefore was not taken into account when 

working out the average volume of gas given off, in order to make the average results more 

accurate.   
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Discussion: 
When taking an overall look at the results, the findings of the experiment do in fact support 

my hypothesis that the kidney and liver would have much higher levels of catalase produced 

than the heart and lung tissue. This does not come as a surprise as of course the liver and 

kidneys are both responsible for the detoxification of cells and therefore it is their job to 

break down compounds such as hydrogen peroxide, and catalase is required to do so, 

whereas the heart and lung have other functions involving pumping blood around the body 

and carrying out respiration, where catalase is not needed.  

 

With regards to the outlier obtained on the 3rd test on the lung tissue, there must have been 

some sort of error or other factors that lead to the generation of this result. For example, 

there could have somehow been cross contamination between the lung and either the liver 

or kidney, as these organs produce higher levels of catalase and therefore could have 

contributed to the result.  This cross contamination could have been caused by the use of 

the same  sharps tools when cutting off parts of the tissue to use as a sample, although this 

was something that was avoided. In future I would label all sharps tools or keep them in 

separate pots (one for each organ), and if there was another outlying result I would ensure 

that I carried out a 4th test on that organ tissue so that I could take an average across more 

than two results, as this would make the data more reliable.  

 

Additionally, the other small variations in the test results could have been caused by simple 

human error, such as some loss of gass between the time that the hydrogen peroxide was 

put in the test tube and the time that the gas syringe bung was put in the top, as well as the 

stopwatch being started at marginally different times on each occasion, both of which are 

very difficult to prevent – small human errors like these are the reason that tests are 

repeated and averages are taken, in order to make the results more accurate.  

 

Conclusion: 

When taking everything into consideration, it is important to know that the experiment was 

a success and it confirms the knowledge that there are both similarities and differences 

between the cellular metabolism of different organs of the animal body on the production 

of the enzyme catalase.  

The liver and kidney will always produce larger amounts of catalase than other organs in 

aerobic organisms, as it is vital for them to be able to carry out their functions in the animal 

body which is to detoxify cells. The heart and lung do not need these high levels of catalase 

as they do not contain the same levels of hydrogen peroxide and therefore very little 

peroxidase activity occurs.  
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