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Background 

The cells inside an apple, like other plant cells, are 

surrounded by a cell membrane and a rigid cell wall that helps the 

cell maintain its shape.  Apple juice is made up mostly of the liquid 

found inside apple cells.  To release the apple juice, the cell walls and 

cell membrane must be crushed and broken apart.  The more cells are 

broken apart, the more apple juice is released.  

A polysaccharide called pectin is found in apple cell walls.  It 

is also found in the space between cells where it helps to connect the 

cells of the apple together.  (see Figure 1)  Each pectin molecule is 

made up of sugar monomers linked together in a long chain, which other chains branch off from.  (see Figure 2)  

As apples ripen, they naturally produce an enzyme called pectinase that breaks down the pectin chains, making 

the apple softer and juicier.  

In this investigation, you will perform an experiment to discover how 

pectinase affects the amount of apple juice that can be obtained from a sample of 

applesauce.  You’ll also measure the effects of the enzyme on the rate of apple 

juice production.  This is called “enzyme velocity,” which is the rate (speed) at 

which an enzyme is acting upon its substrate. 
 

Objective(s) 

� to observe the action of any enzyme, specifically pectinase 

� to quantify the difference between two reactions; one without an enzyme, 

and one with it 

� to calculate the rate of a reaction that an enzyme is catalyzing 
 

Materials

• pectinase 

• 100 mL applesauce 

• 25 mL graduated 

cylinder 

• 10 mL graduated 

cylinder 

• 150 mL beakers (x2) 

• funnels (x2) 

• plastic spoons (x2) 

• 1 mL pipette 

• cheesecloth squares, two 

layers thick (x2) 

• masking tape 

• timer 

• ruler

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

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

1. What do you predict would happen to apple cells if the pectin molecules were broken down? 

2. Based on what you know about the structure and location of pectin, how might breaking down pectin 

affect the taste of apple juice?  Explain. 

� 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 

  

 

 

 

 
 

 

Enzyme Reaction Rate 

Figure 1 

Figure 2 
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Procedure 

1. Place the cheesecloth inside the funnel, then place the funnel into 

the 25 mL graduated cylinder as shown in the diagram.  (see 

Figure 3)  Repeat to make a second filtration system using the 10 

mL graduated cylinder.  Use masking tape to label the 25 mL 

filtration system “With Pectinase” and the 10 mL filtration system 

“Without Pectinase.” 

2. Use the masking tape to label one of the beakers “With Pectinase” 

and the other beaker “Without Pectinase.” 

3. Into each of your beakers, carefully measure 50 mL of applesauce. 
 

�IMPORTANT: Complete steps 4 and 5 as quickly (but safely) as possible.   
 

4. To the beaker labeled “With Pectinase,” add 0.5 mL of pectinase.  Use a plastic spoon to stir the 

applesauce well.  Use the spoon to help pour all of the mixture into the filtration system labeled “With 

Pectinase.”  Set the plastic spoon aside. 

5. Immediately start timing the experiment.  Observe and record the amount of apple juice produced at the 

time intervals shown in the Data Table for a total of 6 minutes. 

6. For the second filtration system, use the second plastic spoon to pour the applesauce from the “Without 

Pectinase” beaker into the filtration system with the same label. 

7. Immediately start timing the experiment.  Observe and record the amount of apple juice produced at the 

time intervals shown in the Data Table for a total of 6 minutes. 
 

Data Table 

 
Total Amount of Juice 

Produced (mL) 

Time (m:ss) 
With 

Pectinase 
Without 
Pectinase 

0:00   

0:30   

1:00   

2:00   

4:00   

6:00   

 

Clean Up 

� sink: apple juice 

� rinse: graduated cylinders, funnels, beakers, spoons, pipette (no need to dry) 

� trash: applesauce, cheesecloth, masking tape 

� everything else returned to its original location 
 

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. On a piece of graph paper, create a line graph of the data from the Data Table.  Time belongs on the x-

axis, and amount of juice produced goes on the y-axis.  Use two different lines: one for the “With 

Pectinase” results, and one for “Without Pectinase.” 

2. Compare the amounts of juice produced by both samples after 6 minutes.  Which produced more total 

apple juice? 

Figure 3 
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3. How much more total apple juice was released in the sample treated with pectinase?  Give your answer 

as a percentage.  To calculate percentage, use the equation below.  (show your work) 

 
amount from sample w/pectinase 

amount from sample w/o pectinase 

 

4. Calculate the following: (show your work) 

a. the rate of juice production for both samples for the 0:00 – 0:30 time period 

b. the rate of juice production for both samples for the 0:30 – 1:00 time period 

c. the rate of juice production for both samples for the 4:00 – 6:00 time period 

(Hint! To calculate “rate,” use the slope equation, and the units should be mL/unit of time) 

5. Compare the rates of apple juice production for both samples in each of the time periods you calculated.  

Which sample produced apple juice at a faster rate 

a. during the 0:00 – 0:30 time period?  How much faster? 

b. during the 0:30 – 1:00 time period?  How much faster? 

c. during the 4:00 – 6:00 time period?  How much faster? 

6. Look at the line showing the rate of apple juice production in the sample with the enzyme.  How does 

the rate change for the time periods from the beginning of the 6 minutes to the end?  Why do you think 

this is so? 

 

x 100 % difference = 


