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Background 

Enzymes are biological catalysts that provide for chemical reactions to occur more easily.  They do so by 

lowering the activation energy required for a reaction to begin. 

Enzymes are specific to the reaction they catalyze.  For this reason, it is sometimes described as a “lock-

and-key” interaction.  Just as key fits a specific lock due to its three-dimensional shape, an enzyme can only 

interact with a specific type of substrate due to their compatible shapes. 

In this activity, you’ll test how an enzyme, lactase, works on the disaccharide lactose to catabolize it into its 

two monomers: glucose and galactose.  You’ll also test the ability of lactase to function with a different 

substrate, the disaccharide sucrose (table sugar).  The enzyme is present in common, over-the-counter products 

that allow people with lactose intolerance to enjoy dairy products like milk, cheese, and ice cream. 

 

Objective(s) 

 to observe the action of an enzyme, specifically lactase 

 to compare the action of an enzyme with different substrates 
 

Materials

 dairy digestive aid tablet 

 20 mL milk 

 20 mL sucrose solution 

 dropper bottle w/glucose 

solution 

 150 mL beaker w/tap 

water 

 1 mL pipette 

 glucose test strips (x6) 

 150 mL beakers (x2) 

 glass stir rod 

 mortar & pestle 

 masking tape 

 timer 

 ruler

Pre-Lab Questions 
Answer the following questions below on a separate sheet of paper.  For actual questions, you must either write out 

the questions, or include the questions in your responses.  Be sure to use complete sentences. 
 

1. How are lactose and sucrose similar, and how are they different? 

2. What does the enzyme “lactase” do? 

 Use a ruler to recreate the Data Table below neatly on your lab paper, and be sure it is drawn 

approximately the same size 
 

Safety 

 

  

 

 

 

 

Procedure 

1. On a piece of masking tape approximately 15 cm long, write the numbers 1 – 6, spacing them evenly.  

Place the masking tape onto your lab bench. 

2. Place one of the glucose test strips, tab side up, next to the “1” on the masking tape.  Place a single drop 

of glucose solution on the tab of the test strip.  Allow the solution to react with the tab for about 60 

seconds. 

3. Place a second glucose test strip, tab side up, next to the “2” on the masking tape.  Use the pipette to 

place a single drop of tap water on the tab of the test strip.  Allow the solution to react with the tab for 

about 60 seconds. 
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4. Compare the results of the two glucose test strips and record the results in the Data Table.  The test strip 

that was reacted with the glucose solution represents a positive test; the test strip that was reacted with 

the tap water represents a negative test.  Those test strips are controls and should be used as a reference 

for comparison in the following steps. 

5. Pour about 20 mL of milk into a clean beaker.  Dip the tab end of a test strip into the milk, the place the 

test strip, tab side up, next to the “3” on the masking tape.  Allow the solution to react for about 60 

seconds. 

6. Compare the results of the test strip to the control test strips.  Determine if the result is positive or 

negative and record the results in the Data Table. 

7. Obtain a dairy digestive aid tablet and carefully break it in half.  (Set one of the halves aside, it will be 

used later.)  Put half of the tablet into the mortar and use the pestle to crush it into a fine powder. 

8. Pour the powder into the beaker containing the milk.  Use the glass stir rod to mix the solution for about 

5 minutes. 

9. After 5 minutes of constant stirring, dip the tab end of a test strip into the milk, the place the test strip, 

tab side up, next to the “4” on the masking tape.  Allow the solution to react for about 60 seconds. 

10. Rinse off the glass stir rod thoroughly. 

11. Pour about 20 mL of sucrose solution into a clean beaker.  Dip the tab end of a test strip into the sucrose 

solution, the place the test strip, tab side up, next to the “5” on the masking tape.  Allow the solution to 

react for about 60 seconds. 

12. Compare the results of the test strip to the control test strips.  Determine if the result is positive or 

negative and record the results in the Data Table. 

13. Put the other half of the dairy digestive aid tablet into the mortar and use the pestle to crush it into a fine 

powder. 

14. Pour the powder into the beaker containing the sucrose solution.  Use the glass stir rod to mix the 

solution for about 5 minutes. 

15. After 5 minutes of constant stirring, dip the tab end of a test strip into the sucrose solution, the place the 

test strip, tab side up, next to the “6” on the masking tape.  Allow the solution to react for about 60 

seconds. 

16. Compare the results of the test strip to the control test strips.  Determine if the result is positive or 

negative and record the results in the Data Table. 
 

Data Table 

 1 2 3 4 5 6 

 
Glucose 
Solution 

Tap Water Milk 
Milk 

w/enzyme 
Sucrose 
Solution 

Sucrose 
Solution 

w/enzyme 

Visual 
Observations 

      

Test Result 

( +  or  - ) 
      

 

Clean Up 

 sink: tap water, milk, sucrose solution 

 rinse: beakers and glass stir rod (no need to dry) 

 trash: glucose test strips and masking tape 

 wipe out the mortar (and pestle) into the trash 

 everything else returned to its original location 
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Results & Analysis 
Answer the following questions on your lab paper.  For actual questions, you must either write out the questions, or 

include the questions in your responses.  Be sure to use complete sentences and show your work for math problems. 
 

1. What does a positive test look like when using a glucose test strip?  What does a negative test look like? 

2. Which liquids tested positive and which ones tested negative? 

3. What is the difference between a catabolic reaction and an anabolic one? 

4. In terms of enzymes and their function, what is a substrate? 

5. Was the enzyme (in the dairy digestive aid tablet) successful in catabolizing the lactose in the milk?  

How do you know this? 

6. Was the enzyme successful in catabolizing the sucrose?  How do you know this?  What does this tell 

you about how enzymes work with substrates? 

7. What are some of the symptoms of lactose intolerance? 

8. What do you think is the “problem” with people who are lactose intolerant? 

 


