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Induction lesson 

Investigate how temperature affects the rate of a reaction 

All users will need to review the risk assessment information and may 
need to adapt it to local circumstances. 

 

Induction lesson: Investigate how temperature affects the rate of 
reaction 

Objectives 

● To compare qualitative and quantitative data 

Safety All the maths you need 

● Trypsin solution at 

concentrations of 1% or 

above is an irritant. 

● Wash splashes of trypsin 

from the skin as quickly as 

possible. 

● Wear eye protection. 

● Inform the teacher if any 

trypsin gets into your eyes. 

● Recognise and make use of appropriate units in 

calculations. 

● Use an appropriate number of significant figures. 

● Construct and interpret frequency tables and diagrams, bar 

charts and histograms. 

● Translate information between graphical, numerical and 

algebraic forms. 

● Plot two variables from experimental or other data. 

Equipment 

● skimmed milk powder suspension (2%) 

● standard protease (trypsin) solution (1%) IRRITANT 

● 10 test tubes and holder  

● stop clock  

● two 5 cm
3
 pipettes (or syringes/measuring cylinders) 

● eye protection  

● access to colorimeter (see diagram) (or light meter with datalogger) 

● 2 cuvettes 

● distilled water 

● sharpie 

Diagram 

 

fig A A simple colorimeter. 



EDEXCEL Biology B Teacher Resource Pack 1 

© Pearson Education Ltd 2015 
This document may have been altered from the original 

2 

Induction lesson 

Investigate how temperature affects the rate of a reaction 

All users will need to review the risk assessment information and may 
need to adapt it to local circumstances. 

 

 

Procedure 

Milk protein (casein) is broken down by protease enzymes such as trypsin. The opaque white colour 

of the milk is replaced by a clear solution. Light passes more easily through the final solution and so 

the reaction can be monitored using a colorimeter (see diagram) or light sensor. 

Qualitative method 

1. Place 5 ml of trypsin and 5 ml milk into separate test tubes. Label the test tubes with the 

following temperatures  10, 20, 30, 40, 50, 60 and 70 
o
C. 

2. Incubate each test tube of trypsin at each of the desired temperatures for at least 5 minutes. 

3. Add the trypsin to the milk and time how long it takes the milk to become clear (to see an X 

through the test tube). 

4. Repeat for all temperatures (10, 25, 40, 55, 80 
o
C). 

Quantitative method  

1. Calibrate (or zero) the colorimeter.   

2. Place 1ml of trypsin and 1 ml of water into a clean cuvette.   

3. Switch on the colorimeter and select the red wavelength to measure absorbance.   

4. Place the trypsin containing cuvette into the machine and calibrate. Absorbance should read 

zero. 

5. Place 1ml of trypsin from the 10
o
C water bath (pre incubated in a boiling tube) into a clean 

cuvette. 

6. Return to your bench and add 1 ml of milk . 

7. As soon as the milk suspension has been added, start the stopwatch and record the 

absorbance.  Continue to record the absorbance every 10 seconds until there is no marked 

change. 

8. Make sure to rinse the cuvette with distilled water and repeat for each temperature. 

 

Analysis of results 

1. Record your results in two suitable tables. 

2. Plot two graphs – one of your qualitative and one of your quantitative data. 

3. Write a paragraph comparing the two methods. Which one do you think gave you a better set of 

results to help test your hypothesis? Why? 

4. How could you improve the accuracy and reliability of this investigation? 

Learning tips 

● Use a sharp pencil when drawing graphs. Using different symbols around plotted points will 

help to distinguish lines when several concentrations are plotted on to one set of axes. 

Remember to include a key. 

● Keep graph scales simple. Using one large square to represent 5, 10 or 20 (or perhaps 0.05, 

0.1 or 0.2) is ideal when plotting intermediate points, as the smaller squares will have values 

that are easy to work with. 
 


