
 

 

Source 1 Evaluation 

 

Source (using 
Harvard 
reference style) 

Morton, D. and Perry, J.B. (2011) Laboratory manual for human biology. 

Available at: 

https://books.google.com.au/books?id=AENovtTzLPcC&pg=PT78&dq=the

+effect+of+temperature+on+the+activity+of+catalase&hl=en&sa=X&ved=

0ahUKEwj1_57TupPQAhXEW5QKHVzFA6IQ6AEIGTAA#v=onepage&q=t

he%20effect%20of%20temperature%20on%20the%20activity%20of%20c

atalase&f=false (Accessed: 8 November 2016).  

Type of Source Textbook 

Overview of 
Secondary 
Source 

● The rate at which chemical reactions take place is largely 

determined by the temperature of the environment. This piece of 

information could be used as part of the background information 

for the experiment. 

● However, because enzymes are proteins, excessive temperature 

alters their structure, interferes with activity, and may denature 

them if too hot. This point can be used to explain the reason as to 

why the catalase enzyme may not function as efficiently outside its 

optimum temperature and thus, could be particularly helpful in 

discussion questions. 

● Ice is available to create low temperature conditions surrounding 

the reaction chamber, and heated water bath will increase the 

water temperature to approximately body temperature, 37 

degrees. This sentence highlights some of the equipment that will 

be needed to perform the experiment and how to achieve changes 

in temperature initially in the water baths.  

Relevance and 
Reliability of the 
Source 

This secondary source is relevant in the sense that it gives an insight into 

how to plan the experiment that will be performed in Part B. It is 

particularly relevant as it talks about the factor of changing temperature 

and on the catalase enzyme - which is the chosen enzyme that will be 

tested. It also provides an example results table by making it clear that 

temperature is the independent variable. However, the relevance of the 

source could be improved if it was more current. 

 

Additionally, the secondary source is reliable as it is a textbook and the 

authors are clearly identified. Its reliability is particularly evident in that a 

textbook is intended for the purpose of the course, making it a reputable 

secondary source. Further, the authors have established credentials in the 

field that is being currently studied. 

In this way, as the source is both relevant and reliable, it would be 

justifiable choice for a secondary source. 

https://books.google.com.au/books?id=AENovtTzLPcC&pg=PT78&dq=the+effect+of+temperature+on+the+activity+of+catalase&hl=en&sa=X&ved=0ahUKEwj1_57TupPQAhXEW5QKHVzFA6IQ6AEIGTAA#v=onepage&q=the%20effect%20of%20temperature%20on%20the%20activity%20of%20catalase&f=false
https://books.google.com.au/books?id=AENovtTzLPcC&pg=PT78&dq=the+effect+of+temperature+on+the+activity+of+catalase&hl=en&sa=X&ved=0ahUKEwj1_57TupPQAhXEW5QKHVzFA6IQ6AEIGTAA#v=onepage&q=the%20effect%20of%20temperature%20on%20the%20activity%20of%20catalase&f=false
https://books.google.com.au/books?id=AENovtTzLPcC&pg=PT78&dq=the+effect+of+temperature+on+the+activity+of+catalase&hl=en&sa=X&ved=0ahUKEwj1_57TupPQAhXEW5QKHVzFA6IQ6AEIGTAA#v=onepage&q=the%20effect%20of%20temperature%20on%20the%20activity%20of%20catalase&f=false
https://books.google.com.au/books?id=AENovtTzLPcC&pg=PT78&dq=the+effect+of+temperature+on+the+activity+of+catalase&hl=en&sa=X&ved=0ahUKEwj1_57TupPQAhXEW5QKHVzFA6IQ6AEIGTAA#v=onepage&q=the%20effect%20of%20temperature%20on%20the%20activity%20of%20catalase&f=false
https://books.google.com.au/books?id=AENovtTzLPcC&pg=PT78&dq=the+effect+of+temperature+on+the+activity+of+catalase&hl=en&sa=X&ved=0ahUKEwj1_57TupPQAhXEW5QKHVzFA6IQ6AEIGTAA#v=onepage&q=the%20effect%20of%20temperature%20on%20the%20activity%20of%20catalase&f=false


 

 

Source 2 Evaluation 

 

Source (using 
Harvard 
reference style) 

Redding, K. and Masterman, D. (2012) Biology with Vernier. Beaverton: 

Vernier Software & Technology. Available at: 

http://www2.vernier.com/sample_labs/BWV-06A-COMP-

enzyme_action_O2.pdf (Accessed: 8 November 2016). 

Type of Source Lab Manual 

Overview of 
Secondary 
Source 

● The four temperature ranges to test, evidenced below, will assist in 

determining the method. 

0–5°C: 400 mL beaker filled with ice and water 

20–25°C: No water bath needed to maintain room temperature. 

30–35°C: 400 mL beaker filled with very warm water.  

50–55°C: 400 mL beaker filled with hot water.  

● Place the test tubes in the water bath. The test tubes should be in 

the water bath for 5 minutes before proceeding on to the next step. 

This piece of information indicates the amount of time that the test 

tube would need to be in the water bath to settle to the same 

temperature, also, helping with the formation of the method. 

● The sample table shows that three trials are performed for each 

temperature range. This ultimately highlights how reliability can be 

addressed in the method.  

 

Relevance and 
Reliability of the 
source 

This secondary source is relevant as it provides a method that includes 

the chosen substrate of hydrogen peroxide and the chosen factor of 

changing temperature. It also gives suggestions of at least four 

temperature ranges to test and also that at least three trials should be 

performed as part of the method of the experiment. However, the source 

may also not be very relevant as the method in stated in this secondary 

source utilises technology such as a gas sensor, LoggerPro and the 

Vernier computer interface, in which may not be available when 

performing the experiment.  

 

Further, the source is reliable as it is a lab manual that is made by a 

company who specialises in curriculum to transform how students collect, 

analyse and interpret scientific data. The authors are also clearly stated, 

with the information being consistent with other reputable sources such 

the secondary source Laboratory manual for human biology that was 

analysed earlier.  

 

Therefore, this secondary source is justifiable for use to plan the first-hand 

investigation in Part B as it is both relevant and reliable. 

http://www2.vernier.com/sample_labs/BWV-06A-COMP-enzyme_action_O2.pdf
http://www2.vernier.com/sample_labs/BWV-06A-COMP-enzyme_action_O2.pdf


 

 

PART B Notes 

Title: Effect of temperature on the activity of the catalase enzyme. 

 

Introduction (background information):  

Enzymes are proteins that help certain reactions take place. In particular, Catalase is an 

enzyme which is found in almost all living organisms. This enzyme helps to convert hydrogen 

peroxide into the products of oxygen and water. 

 

Chemical activities that occur within the cells of organisms naturally produce hydrogen peroxide, 

which is poisonous and can kill the organism. The presence of the enzyme catalase in the cells 

of organisms helps to not only convert this toxic substrate into safer products of water and 

oxygen, but also, to break it down quickly by reducing the activation energy required. 

 

Since, hydrogen peroxide is a toxic byproduct of several biochemical reactions, especially if it 

accumulates, the importance of this reaction being catalysed is seen that catalase protects cells 

from oxidative damage.  

 

Aim: To investigate the effect of change in temperature on the activity of the catalase enzyme. 

 

Hypothesis: At temperatures above 40℃ and below 20℃, enzyme activity will be less effective 

and thus, decrease in efficiency. 

 

Equipment:  

6x 250mL beakers 

Stop watch 

20% Hydrogen Peroxide solution 

Liver (contains the catalase enzyme) 

Measuring cylinder 

8x Test tubes 

packet of ice 

2x Test tube racks 

Thermometer 

Marker pen 

Ruler 

Knife 

Water 

Hot plate 

Tweezers 

  

 

 

 

 

 



 

 

Risk Assessment:  

 

Hazard Risk Precaution 

Hydrogen Peroxide Toxic to skin and if ingested. 
Harmful to eyes. 

If it comes into contact, wash 
hands immediately. Wear 
PPE as well as safety 
glasses to prevent direct 
contact and do not ingest. 

Test Tubes Broken glass can cause cuts 
to skin. 

Keep test tubes in the test 
tube rack and in beakers so 
that they do not topple over 
and break. 

Hot plate Hot plate can cause burns to 
skin. 

Do not touch the hot plate 
and keep hands away. Wait 
until hot plate cools down in 
order to pack away. 

 

Procedure: 

1.Using a marker pen, label 6 test tubes from 1 to 6, with test tube 1 being 0℃, test tube 2 being 

10℃ and so on until test tube 6 which will be 50℃. Rest the test tubes in a test tubes rack. Do 

the same labelling for 6 beakers. 

 

2. Label another 2 test tubes with the letter C as it represents the control for the experiment. 

Rest the control test tubes in another test tube rack.  

 

3. Using a knife, cut out 8 cubes of liver that are measured at 5mm x 5mm using a ruler. 

 

4. Using a measuring cylinder, measure 3 mL of hydrogen peroxide solution and pour into each 

test tubes in the test tube rack, including the control test tubes.  

 

5. Establish a water bath by filling the 6 beakers with water. Insert a thermometer to monitor the 

temperature of the water in the beaker. 

 

6. By adding ice to the water, bring the temperature of beaker 1 to 0℃, beaker 2 to 10℃ and 

beaker 3 to 20℃. Using the hot plate, bring the temperatures of the water in beakers 4 to 6 to 

30℃, 40℃ and 50℃ respectively.  

 

7. Place test tube 1 into the beaker 1 accordingly for 5 minutes to allow for the equilibration of 

temperature of the hydrogen peroxide. 

 

8. After the 5 minutes, take out test tube from the beaker and move to the test tube rack. 

 

9. Immediately, put a cube of liver into the test tube using tweezers and start stopwatch. 



 

 

 

10. Measure the time it takes for the height of the bubbles to reach the top of the test tube and 

record results in a suitable table. 

 

11. Repeat steps 6 to 9 for the other temperatures of 10℃, 20℃, 30℃, 40℃ and 50℃. 

 

12. For the control test tubes, put a cube of liver into each test tube and start stopwatch, 

recording results in the same table. 

 

12. Record results in a suitable table. 

 

13. Repeat experiment under the same conditions to increase reliability. 


