
The Effect of Pectinase on Apple Juice Production

Introduction: Enzymes are proteins that act as catalysts in living cells. The molecule that the enzyme acts upon is the substrate. Enzymes catalyze almost all chemical reactions that occur in living organisms. A catalyst speeds up a chemical reaction but is not used up or changed by the reaction. Without the help of enzymes, chemical reactions in cells would take place too slowly.

Pectin is a polysaccharide that functions as a stabilizing layer between adjoining cell walls of apples and other fruit. Pectinase is a naturally occurring enzyme that breaks down pectin. As an apple ripens, more pectinase is produced, which softens the fruit as the cell walls are weakened. Eventually, the cells break down and the juice is released. As you recall from previous activities heat is an excellent way to denature proteins or change their shape, in this activity you will be testing pectinase against heat treated pectinase to determine which will create the most apple juice from applesauce.


Pre-Lab Questions:

1. Identify the enzyme and the substrate used in this investigation.

________________________________________________________________________________________________________________________________

2. What will occur to the plant cells in this lab do we think?

________________________________________________________________________________________________________________________________


















Materials (per group)
	applesauce, (unsweetened) 80 g
	stirring rods (2)

	pectinase, 1 mL
	25 mL graduated cylinders (2)

	funnels (2)
	cheesecloth (2 squares)

	stopwatch or timer
	balance

	100 mL beakers (2)
	1 mL pipette (2)

	distilled water, 0.5 mL
	optional: labels, markers


Figure A

Procedure:  

Part A: Comparing Apple Juice Production 

1. Set up two filtration systems using the graduated cylinders, funnels, and cheesecloth.  Do this by placing a funnel in each graduated cylinder then lay the cheesecloth inside funnel. See Figure A.

2. Label one filtration system “A: Heated Pectinase” and label the other “B: With Pectinase”.

3. Take 2ml of Pectinase and put it in a test tube and heat the test-tube

4. Using the balance, measure 40 g of applesauce into the beaker.  Repeat with the second beaker.

5. To one sample of applesauce, use the stirring rod to stir in 0.5 mL of pectinase from the test tube that was heated.  Transfer this sample to filtration system “B”.  Use a different stirring rod and pipette to stir in 0.5 mL of Pectinase to the other beaker of applesauce and transfer the contents to filtration system “A”.  

6. Immediately start timing the experiment. Use the markings on the graduated cylinder to measure how much apple juice is produced by the filtration system every 30 seconds for 5 minutes.  Record your measurements in Data Table 1.


Data Table 1
	Apple Juice Production (mL)

	Time
(min)
	Start
(0s)
	:30
	1:00
	1:30
	2:00
	2:30
	3:00
	3:00
	4:00
	4:30
	5:00

	A
Without pectinase
	
	
	
	
	
	
	
	
	
	
	

	B
With pectinase
	
	
	
	
	
	
	
	
	
	
	



Part B. Graphing Apple Juice Production

Use your measurements from Data Table 1 to create a line graph for each filtration system. 

Your graph should have the following:
· Labeled x-axis showing time (min)
· Labeled y-axis of apple juice production (mL)
· [image: http://www.formville.com/cdn/preview/graphpaper10.jpg]Title
· 2 colors to represent each filtration system with a key for each color.



















Analysis and 

1. How is this a good example of protein denaturation?
__________________________________________________________________________________________________________________________
2. Based on your graph of the reaction rates and comparison of apple juice production in the two systems, what conclusions can you draw about what enzyme is more useful? Why?
________________________________________________________________________________________________________________________________



3. What occurred to the heat-treated enzyme? Why did you get the results you got for it.
________________________________________________________________________________________________________________________________________________________________________________________________
4. Which version of pectinase created the most apple juice? Why?
________________________________________________________________________________________________________________________________________________________________________________________________
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