
   LABORATORY
INVESTIGATION

 Digestion of Starch by Amylase
Starch is the most abundant carbohydrate in our diet.  Cereals (wheat, corn, rye, rice), potatoes, 

and vegetables all contain large amounts of this important food substance.  The digestion of starch 
begins in the mouth where saliva is released from the salivary glands.  Saliva contains amylase and 
under ideal conditions this enzyme rapidly breaks down starch to maltose, a type of double sugar.

The chemical breakdown of starch by amylase can be followed by using a starch solution stained 
blue-violet with iodine.  Chemists tell us that the blue-violet coloration is caused by iodine atoms 
filling the middle of the helical shaped starch molecule (See diagram below).  When amylase is 
added, the solution's  blue color slowly changes to a pale yellow color.  This color change suggests that 
the starch molecule is  being converted to  some new substance that does  not stain  blue-violet with 
iodine.  The "new substance" turns out to be maltose, the first product along the path of starch digestion 
in our bodies.

               

The rate of the conversion of starch to maltose is  determined by measuring the clearing of the 
solution over time.  This step requires a colorimeter, interface and computer.  The blue-violet starch 
solution has a high light absorbency and after digestion the absorbency of the pale yellow solution is 
low.  This change appears as a graph on  the screen of the computer. Your first task, in this experiment, 
is to test the action of amylase on starch. Using the graphic evidence collected you are to decide if 
digestion occurred and if the amount of enzyme affected the rate of the reaction.

Read this laboratory investigation carefully.  Develop a hypothesis that might explain how the 
amount of amylase affects the rate of starch digestion. Record this hypothesis after question 1 in the 
analysis section of this report.

Vernier Equipment
LabPro Interface, Colorimeter, cuvette and cover

Safety
Wear safety goggles and lab apron. Tie back long hair and roll up long loose sleeves

Materials
cuvette with cover, 10 ml. graduated cylinder, 50 ml beaker, 0.2% starch solution, enzyme solutions, 
iodine dropping bottle, 25 ml. graduated cylinder, marking pencil, 3 ml syringe, 1 ml syringe.
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LabPro Calorimeter Set-up
1. Check your computer lab station equipment for the following connections. The cable of 

the colorimeter is plugged into LabPro channel 1 (ch1). The LabPro power supply is 
plugged into the LabPro AC adaptor port and a 110 volt outlet. The USB cable is 
plugged into the LabPro and the computer USB port.

2. Examine the colorimeter. Open the cover by pushing the latch forward and lifting. Notice the 
square opening in the center of the colorimeter. This is the sample well. Fill a cuvette with 3 ml 
of distilled water. Cover the cuvette with the plastic lid. Place the cuvette into the sample 
cell with one of the clear sides of the cuvette facing the arrow in the opening above the cell. 
Close the cover.

3. The green indicator light should be on and located below the 565 nm label. If the light is 
located in one of the other positions move it by pressing one of the two arrow pads.

4. Start the data collection software by double clicking on the LabPro icon found on the 
desk top.  (JBS students open the Starch Digestion program.)   A data table and graph 
appear  on the screen. The Y axis of the graph is labeled Absorbance and the X axis is 
labeled Time (sec). The Collect button at the top of the screen is highlighted. 

5. Click the Collect button to activate the collection procedure. Data soon appears in both 
the table and graph. It is the graph that we are most interested in. The plot line should 
be on or just above the zero absorbance line. If the line appears above the 0.1 level the 
colorimeter should be calibrated. To calibrate the colorimeter, stop data collection, 
press the colorimeter’s cal pad and hold for 30 seconds. Click collect and the plot line 
should appear at the 0.0 absorbance level. 

6. Stop data collection, dump the distilled water and wash and dry the cuvette.   

Procedure
1. Label a 50 ml. beaker "amylase solution".  Place 5 ml of 100% amylase solution in this 

beaker.

2. Using the 1 ml. syringe, transfer 0.5 ml. of 100% amalyase into the cuvette. For this experiment 
you will be using fungal amylase. This substance is similar to human amylase and causes the 
same reaction to occur.

3. Label a second 50 ml. beaker "starch solution."  Place 10 ml. of 100% starch solution in this 
beaker.

4. Add 1 drop of iodine solution to the beaker containing the starch solution. The solution in the 
beaker should stain to a deep blue violet color.

5. The next steps  must be done very quickly in order to capture the first stages of the digestion 
process.

6. Fill the 3 ml syringe to the 2.5 ml level with the blue colored starch solution. Quickly transfer 
the starch solution into the cuvette containing the amylase. Place the lid on the cuvette and 
invert it once.

7. Place the cuvette in the sample well of the colorimeter. Close the cover and click on collect.
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8. Collect data until the absorbance reaches 0.1% or until 300 samples have been taken.  At either 
of these points stop the experiment.

9. The graph may be prined now or you may add the next trials to the same graph.  our instructor 
will direct you.

10. Remove the cuvette from the colorimeter, examine the contents of the tube and record any 
noticeable changes in Table 1.  

11. Dump the contents of the cuvette.  Wash and dry the tube.

12. Now it is time to run additional trials with repeatingly lower concentrations of enzymes.  To 
obain an enzyme concentration of 75%, place .75 ml of the 100% amylase in the cuvette.  Add .25 
ml of demineralized water to the cuvette.   You need to determine how to make enzyme 
concentrations for the remaining trials.  conduct a trial run for these enzyme concentrations,  
75%, 50%, 25%, and0% as well as for 100% boiled enzyme.

13. Your team may be assigned one of the “Going Further” investigations. If so, follow the 
instructions you have developed to complete the investigation. 

14. Close Logger Pro. Clean up your laboratory area. Dump any unused solutions then wash and dry 
the glassware and cuvette.

Analysis
In this investigation you observed the digestive action of amylase on starch.  The following 

activities and questions are to help you interpret the data collected.  Start by examining your original 
hypothesis.

1. Write a properly constructed hypothesis statement.

2. Determine the rate of reaction for the various concentration of amylase.  To do this, ind the 
slope of the linear section of each graph. Divide the distance of the rise of the linear graph 
line by the distance of the run of the linear graph line. The quotient is an estimate of the rate of 
the reaction. The value of the quotient indicates the change in the color of the solution per unit 
of time.  Record all rate values in Table 1.  Remember to include units on all values.

3. Prepare a graph of the rate of the reaction versus the concentration of the enzyme.  You need to 
determine what kind of graph this should be, what the title is, what the labels on the axes 
are, and how  the scale should be allotted.

4. Discuss the results of this investigation.  Evaluate your hypothesis in light of your data  If your 
results do not agree with the work of other teams suggest possible reasons for the differences. 
Discuss the results obtained when you used the boiled enzyme. What happened to the enzyme 
when it was boiled?

Going Further
1. Continue your study of amylase using other pH values for the reacting substances.

2. Continue your study of amylase using temperatures other than "room" temperature.

3. Continue your study of digestion by checking to see if other enzymes such as catalase, lipase or 
pepsin also change starch into maltose.
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Boiled enzyme
0% enzyme
25% enzyme
50% enzyme
75% enzyme
100% enzyme

RateColor after 
Digestion

Initial ColorEnzyme 
Concentration

Data Table 1.
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