Name:  ____________________________       Date:  ​___________________ Period:  _______
Designing an Experiment to Determine How Changes in pH or Temperature Affect Enzyme-Catalyzed Reaction Rates? (Pectinase Lab Parts 2 and 3)

An Investigation into Biochemical Apple Juice Production

Background


In part 1 of this activity, you collected data that demonstrated the effect of pectinase on pectin.  In this 2nd part, you will design an investigation to determine how a change in pH or temperature affects the enzyme’s reaction rate. 
Materials

In addition to the materials you used for part 1, the following resources will be available for the experiment you design.  Circle all you will need:


High pH apple sauce
Low pH applesauce
Cold applesauce

Hot applesauce


pH sensor

Temperature sensor


Please remember, however, that you are limited to two filtration systems.

Plan:  Briefly describe your plan in general.  
__________________________________________________________________________________________

__________________________________________________________________________________________

Circle which condition you will test:  High pH, Low pH, High Temperature, Low Temperature 
What will be in each sample of applesauce you test?  Be as specific as possible.
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Experimental Variables:
IV:  ______________________________________  DV:  __________________________________________

Control:  _______________________________________________

Procedure changes:  It is assumed that you will follow the procedure described in part I.  If there are any significant changes that you need to make note of, do so here.

__________________________________________________________________________________________

Data:  What data will you need to collect?  Construct a data table:
Hypothesis:  Describe what effect you think the change in conditions will have on how well the enzyme works
__________________________________________________________________________________________
__________________________________________________________________________________________

Prediction:  Create a prediction that will test your hypothesis:

If the hypothesis above is accurate, THEN (describe expected results): ___________________________

__________________________________________________________________________________________

END OF PART II.  PART III CONTINUES BELOW:

Part III:  Running Your Experiment

Observations (Qualitative):  also, make note of any changes or unexpected issues that might have occurred during your experiment
__________________________________________________________________________________________
__________________________________________________________________________________________

__________________________________________________________________________________________

Record your data in the table you constructed in part II, above.
Graph of Individual Data

Individual Results
1. What effect did the change in conditions have on the amount of juice produced?  
__________________________________________________________________________________________

__________________________________________________________________________________________

2. Does the data your team collected support your hypothesis?  Explain.
__________________________________________________________________________________________

__________________________________________________________________________________________

Class Data
Record your class’ average results below:

	pH
	Juice Produced (mL)
	
	Temperature
	Juice Produced (mL)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Graph of Class Data

Use the class data above to construct two graphs.  The first should show how changes in temperature affect juice production, and the second should show how changes in pH affect juice production.


Discussion:
1. Does the class data support the hypothesis that pectinase (and other enzymes) has an optimal pH that it works the best at?  Explain.

__________________________________________________________________________________________

__________________________________________________________________________________________

2.  Does the class data support the hypothesis that pectinase (and other enzymes) has an optimal temperature that it works the best at?  Explain.

__________________________________________________________________________________________

__________________________________________________________________________________________

3.  When an enzyme is in an environment where the pH is too low or high, or the temperature is too low or high, it may denature, or change shape. If this happens, the enzyme looses effectiveness.  Does the class data provide evidence that supports this hypothesis?  Explain why or why not.

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

