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Adapted from http://www.buncombe.k12.nc.us 
SC.912.L.18.11: Explain the role of enzymes as catalysts that lower the activation energy of biochemical reactions. Identify factors such as pH and temperature, and their effect on enzyme activity.  

Enzyme Graphing Activity- Solving the Digestive Enzyme mix up!

Materials: graph paper & colored pencils

Background
You are the head of a biological research team that has been gathering data about the various life forms living in or near an alkaline (basic) hot spring in Arkansas.  You have just returned from having been at the alkaline hot spring site for many weeks.  It is now time to get down to some serious research and analyze the data you’ve collected.

Things seem to be going well when suddenly you discover the labels on three of your collection bottles have come off during shipment.  You remember that you collected three different digestive enzymes in these bottles.  You also remember collecting one of the enzymes from a group of bacteria that live right in the middle of the alkaline hot spring.  The other two enzymes came from the digestive tract of a strange little mammal called a Mondoni, which lives at the edge of the spring.

You realize that if you go ahead and analyze the enzymes, you may find out which enzymes belong to what creature.  You re-label the bottles A, B and C and begin your analysis.

Procedure
1. Clearly label your graphs with proper titles.  

2. Using graph paper and the data table provided, plot the graphs for each condition (pH, temperature, and concentration).  
· Plot all three enzymes on the same graph, using a different colored pencil for each enzyme (include a KEY)

· There should be three graphs for each enzyme.  
· Use smooth, flowing lines to connect the points on your graphs.  
· Give each graph a descriptive title and label each axes appropriately with the condition and unit.
· When you have finished your graphs, answer the questions in the analysis section.

	pH vs. % Enzyme Activity 


	pH
	Enzyme A
	Enzyme B
	Enzyme C

	1
	0
	0
	0

	2
	100
	0
	0

	3
	75
	0
	0

	4
	50
	8
	0

	5
	23
	22
	0

	6
	7
	70
	0

	7
	0
	95
	0

	8
	0
	100
	0

	9
	0
	97
	8

	10
	0
	76
	18

	11
	0
	20
	35

	12
	0
	8
	60

	13
	0
	0
	90

	14
	0
	0
	0


	Temperature vs. % Enzyme Activity 


	Temperature 

(Degrees Celsius)
	Enzyme A 
	Enzyme B
	Enzyme C 

	0
	5
	0
	0

	5
	13
	0
	0

	10
	26
	10
	0

	15
	38
	22
	0

	20
	50
	38
	0

	25
	65
	54
	0

	30
	84
	79
	0

	35
	97
	97
	5

	40
	100
	100
	12

	45
	30
	80
	23

	50
	0
	20
	37

	55
	0
	0
	58

	60
	0
	0
	80

	65
	0
	0
	98

	70
	0
	0
	100

	75
	0
	0
	90

	80
	0
	0
	22

	85
	0
	0
	3

	90
	0
	0
	0

	95
	0
	0
	0

	100
	0
	0
	0


	Concentration vs. Rate of Reaction 


	Concentration 
(milligrams/L)
	Enzyme A
(units/mg)


	Enzyme B
(units/mg)


	Enzyme C
(units/mg)



	0
	0
	0
	0

	3
	510
	280
	70

	6
	720
	520
	150

	9
	850
	700
	230

	12
	930
	850
	320

	15
	998
	950
	370

	18
	1000
	980
	450

	21
	1000
	1000
	520

	24
	1000
	1000
	580

	27
	1000
	1000
	670

	30
	1000
	1000
	730


Analysis
1. At what pH is Enzyme A the most active?  Compare and contrast the peak activity for Enzymes B and C.
2. What is the pH range where Enzyme A has the lowest activity?  What would cause this decrease in activity?
3. Which enzyme(s) work best in an acidic environment? Which one prefers alkaline (basic) conditions?
4. What is the temperature peak for Enzyme A?  How does it compare to the other two enzymes?
5. During the rate of reaction experiment, excess substrate was present. Using the words enzyme and substrate, explain why Enzymes A and B level off.    Why doesn’t it matter if enzymes keep getting added?
6. Explain why Enzyme C has a linear relationship between reaction rate and activity.  What can you infer about its activity if more enzyme gets added?
7. Which enzymes probably came from the digestive tract of the Mondoni? List 2 reasons for your statement.
8. Which enzymes probably came from the bacterial living in the alkaline hot spring? List 2 reasons for your statement.
9. State which enzyme probably came from the stomach of the Mondoni and why.
10. State which enzyme probably came from the intestine of the Mondoni and why.
