
   LABORATORY
INVESTIGATION

The Digestion of Starch by Amylase
Teacher Instructions

In this investigation students measure the rate of digestion of starch by fungal amylase. Evidence 
supporting the conversion of starch to maltose by amylase is derived from the clearing of an iodine 
stained starch-amylase solution.  Clearing time is measured using the Vernier colorimeter sensor.  The 
option of studying the affect of temperature and pH on the rate of the reaction is also open to the 
student investigator.

Time
One double laboratory  period is needed to run the experiment, to print out the data and to exchange 
data with the other teams.

Vernier Equipment
LabPro Interface, Colorimeter, cuvette and cover 

Materials (per lab team) 
safety goggles, beakers 50 ml., graduated cylinder 10 ml., graduated cylinder 25 ml. dropping bottle 
containing IKI solution, marking pencil, 10 ml. of stock 1% amylase solution, 25 ml. of 0.2% starch 
solution, distilled water sufficient to prepare the solutions, 1 ml. syringe, 3 ml. syringe.

Safety
Wear safety goggles and lab apron. Wipe up and spills with paper toweling and report the accident to 
your teacher.

Preparations
1. Prepare a solution of 0.2% starch by dissolving 1.0 grams of soluble starch in 5 ml of cold 

distilled water.  Use starch for iodometry.  This form of starch is sold by scientific supply 
companies.  Corn, rice or wheat starch does not work with this experiment.  Only soluble potato 
powder for iodometry gives satisfactory results. Bring 500 ml of distilled water to a slow boil 
and then add the starch paste prepared previously to the water.  Quickly stir the starch paste 
into the boiling water for 2 minutes. The solution may be a little cloudy but not milky. Chill the 
starch solution to room temperature.  Test a small volume of the chilled solution with iodine for 
the blue violet color reaction. Refrigerate the solution if it is to be stored over night.

2. Prepare the stock solution of 1% amylase by dissolving 2.0 grams of fungal amylase in 200 ml  of 
pH 7 buffer. Refrigerate this solution if it is to be stored over night. The amylase powder 
dissolves slowly in the buffer so allow amply time for a solution to form.  Commercial fungal
amylase, when used with this experiment, gives consistent and reproducible results while 
human saliva does not.  In addition,  the sanitation problems associated with the collection of 
saliva makes the use of human amylase disgusting for many students.
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3. The student instructions are written so students will make their own dilutions of the stock 
amylase solution.  However, the teacher may also prepare them ahead of time.  Dilute 3 
volumes of the stock solution with one volume of distilled water to make the 75% amylase 
solution.  Dilute the 100% amylase solution with an equal volume of distilled water to make 
the 50% amylase solution.  Dilute the 50% amylase solution with an equal amount of distilled 
water to make the 25% amylase solution.  Use distilled water as the 0% solution.  Boil 100% 
amylase solution for 5 minutes to make the boiled enzyme solution.  On the day of the 
investigation allow the working solutions to come to room temperature before use.

4. Prepare the stock iodine solution by dissolving 6.5 g potassium iodide in 25-30 ml. of distilled 
water.  Add 3.18 g of iodine to the previously prepared IKI solution and shake to dissolve.  
Slowly dilute with distilled water to a final volume of 500 ml.  Pour this solution into dropping 
bottles for student use.

5. The computer program Logger Pro collects and plots the data as the starch is digested by the 
amylase enzyme.  The plot should be linear when the amount of substrate is not limiting.   
Because only the linear portion of the graph is used, it is of little value to collect data past 
that region of the curve.  Students can save a lot of time and also run additional samples by 
stopping data collection after the slope of the curve changes.  Remember the command Stop 
halts data collection at any time.

6. It is not necessary to calibrate the colorimeter for this experiment.

7. A test run of the 100% enzyme starch reaction should be made before the investigation is 
attempted by the students.  Expect a possible surprise.  The reaction may run too fast or too slow.  
If a linear graph of the reaction is not produced consider changing either the concentration of 
the enzyme or the starch.  For low reaction rates, consider reducing the scale of the Y axis of the 
graph. Instructions for changing the scale of the Y axis have been given in previous 
teacher instructions. 

8. Students should be encouraged to study variables other than enzyme concentration. If pH is of 
interest mix the starch and enzymes in buffers of the appropriate values.  Because some 
reactions may be very slow at high or low pH values students should be encouraged to 
investigate ranges close to pH 7 before attempting extreme values.

9. If temperature is of interest,  place the colorimeter in an incubator or refrigerator along  with 
the solutions.  After the required temperature is reached, run the reaction.

10. If substrate concentration is of interest select an enzyme concentration near the midpoint of the 
concentration study.  The enzyme concentration selected should give a moderate reaction rate.  
Do not use a weak or concentrated enzyme solution. Vary the concentration of the starch solution 
from a value of 100% (the strength of the original solution) through 80%, 60%, and 40%.  
Concentrations of starch below the 40% value may not stain blue with iodine.  Plot a graph of 
reaction rate on the Y axis and the reciprocal of the concentration on the X axis.  If 
everything works the plot should be linear!

11. Sample test run data for enzyme concentrations of 100%, 75%, 50%, 25%, and 0% follow.

12. Students must be cautioned not to spill liquids into the colorimeter sample well. This is unlikely 
to happen if the cuvette is covered before it is set into the well.
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-0.1024
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-0.2908

Boiled enzyme
0% enzyme
25% enzyme
50% enzyme
75% enzyme
100% enzyme

Slope 
(absorbance/min.)

Color after 
Digestion

Initial ColorEnzyme 
Concentration

Data Table 1.
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