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Investigation into factors affecting enzyme action

lodine is an indicator that turns blue/black when starch is present, but is otherwise brown.
In this investigation a blue/black solution of starch and iodine will change to brown as the
enzyme amylase digests/breaks down the starch into sugar.

The time taken for this reaction to occur is affected by temperature.

test tube rack and six test tubes
marker pen

stopwatch

25cm?® measuring cylinder
10cm?® measuring cylinder
beaker of 1% starch solution
dropper bottle of iodine solution
beaker of 10% amylase solution
spotting tile

dropping pipette

Access to:

water bath or alternative method of heating water

Measure 10cm?® of 1% starch solution into a test tube.

Measure 2cm?® of 10% amylase solution into a second test tube.

Place both tubes into a water bath set at 20°C for 3 minutes.

Place a drop of iodine in six wells of a spotting tile.

Remove both test tubes from the water bath. Pour the amylase into the starch/iodine
solution and start the stopwatch.

Immediately, use the dropping pipette to place one drop of the mixture onto the first
drop of iodine. Record the colour of the solution.

Repeat step 6 every minute for five minutes.

8. Repeat steps 1-7 at 30°C, 40°C, 50°C, 60°C.
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1. Use your observations to reach a conclusion regarding the effect of temperature on
enzyme action.
2. Evaluate your method and suggest possible improvements.
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Hazard Risk Control measure

Amylase enzyme could get on to the | Wash hands immediately if amylase

10% amylase

skin when pouring into the test tube | gets on to them/ wear laboratory gloves

enzyme solution .
is irritant Amylase enzyme could get Wear eye protection.

transferred to the eyes from the
hands

10% bacterial amylase solution is a suggested concentration. Amylase varies in its
effectiveness with source and age, so it will be necessary to try out the experiment before
presenting it to students to establish the optimum concentrations of starch and amylase to
use.

lodine solution is a stain. It is a low hazard chemical as a dilute solution, however contact
with the skin should be avoided

The method as stated does not include repeats, but students should be encouraged to carry
out an appropriate number, if time allows.

Students should be encouraged to look at reproducibility by looking at the results of other
groups. Evaluation should include consideration of the end point of the reaction and possible
improvements.

Students should design their own table, but a suggested table format is shown below.

Colour of solution
at after 1  after 2 after 3 after 4 after 5
start | minute minutes minutes minutes minutes

Temperature of solution (°C)

20
30
40
50
60
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Experimental skills and strategies
Apply knowledge of a range of techniques, instruments, apparatus and materials to
select those appropriate to this experiment.

Evaluate methods and suggest possible improvements and further investigations.

Analysis and Evaluation
Evaluating data in terms of accuracy, precision, repeatability and reproducibility and
identifying potential sources of random and systematic error.
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