NAME__________________________  DATE________ PERIOD_____

GROUP NUMBER  ____
RATE OF ENZYME ACTIVITY
BACKGROUND INFORMATION

Enzymes function best in conditions that are similar to the conditions within the organisms in which the enzymes are found.  For example, human enzymes function best at the human body temperature, 37 C (98.6 F) and the normal pH, 7.4.  Deviations from the ideal conditions can affect the activity of the enzymes.  In this laboratory, we will look at the effect different temperature conditions will have on the enzyme peroxidase, found in potatoes and liver.  Peroxidase breaks down hydrogen peroxide (H2O2) into water and oxygen gas, forming bubbles.  Therefore, the amount of bubbles produced indicates the level of enzyme activity.
LAB WILL ANSWER THE FOLLOWING QUESTIONS

1. Is the enzyme peroxidase reusable?

2. When subjected to hydrogen peroxide, which will display the most enzyme activity--potatoes or liver?

3. At which temperature (near freezing, room temp., or near boiling) does the enzyme peroxidase display the highest level of enzyme activity?     

MATERIALS

6 test tubes
1 thermometer

1 10mL or 25mL graduated cylinders

1 100mL graduated cylinder

20mL of Hydrogen peroxide (H2O2)

5 Liver pieces, 1 Potatoes chunk
Forceps and Water (at different temps)

Lemon Juice and Soap

SAFETY

Goggles should be worn at all times during this experiment.

Gloves should also be worn at all times during this experiment.

All other general safety rules and procedures should be followed.
PROCEDURE

Part 1:  Is the Peroxidase enzyme reusable?
1. Place a piece of liver in a test tube.
2. CAREFULLY, using the funnel and 10mL graduated cylinder, add 3mL of H2O2 to the test tube containing the liver.  Swirl gently.  Is the bottom of the test tube unusually warm?  Observe the bubbles and record the temperature in Table 1.
3.  After three minutes, remove the piece of liver (containing the enzyme peroxidase) and wash out the test tube.  Place the same piece back into the washed out test tube and add 3mL of H2O2.  Swirl gently.  Observe the bubbles and record the temperature in Table 1.

Part 2:  Which displays the most enzyme activity, potatoes or liver?
1. Place a piece of liver in a different test tube than was used in Part 1.

2. Place a piece of potato into another test tube.

3. Predict amongst your group which will display the most enzyme activity.

4. Using two 10mL graduated cylinders, pour 3mL of hydrogen peroxide (H2O2) into each test tube.  Swirl each gently.  
Observe the bubbles and record the temperature in Table 1.

Part 3:  At which temperature (0°C, 27°C, or 100°C) does the enzyme peroxidase display the highest level of enzyme activity?     

1.  Place 3 evenly-sized pieces of liver into three different test tubes.
2.  In each of the three test tubes add just enough WATER to submerge the liver.

3.  With the assistance of your instructor place one test tube into 100°C water for approximately 3 minutes.
4.  Simultaneously place the second test tube (with liver and water) into the 0°C bath for approximately 3 minutes.

5. Simultaneously place the third test tube in 27°C water for 3 minutes.

6. During this three minutes, prepare the 3, 10mL graduated cylinders with 3mL of hydrogen peroxide (H2O2).  You will add this to the 3 livers of different temperatures simultaneously.
7.  After 3 minutes, and with the help of your forceps, dump the water from each test tube. SEEK HELP FROM YOUR INSTRUCTOR WITH THE HOT TEST TUBE!!!  The liver should be at its desired temperature (near freezing, room, and near boiling).  

8.  Simultaneously add the 3mL of hydrogen peroxide.  Observe the bubbles and record the temperature in Table 1.

Part 4 Going Further:  At which pH does the enzyme peroxidase display the highest level of enzyme activity?     

1.  Place 2 evenly-sized pieces of liver into two different clean test tubes.

2.  In 1 of the two test tubes, add enough lemon juice to submerge the liver.  Record the pH of the lemon juice in Table 1.
3.  In the other clean test tube, add enough soap to submerge the liver.  Record the pH of the solution in Table 1.
4.  In both test tubes, add 3 mL of hydrogen peroxide.  After 3 minutes, Observe the bubbles and record the temperature in Table 1.
Table 1
	PART
	ENZYME MATERIAL
	TEMP

C
	ENZYME ACTIVITY: 0 to 5; 0=no bubbles, 5=large quantity of bubbles

	1
	Liver (1st time)
	
	

	
	Liver (2nd time)
	
	

	2
	Liver
	
	

	
	Potato
	
	

	3
	Cold Liver
	
	

	
	Room Temp Liver
	
	

	
	Hot Liver
	
	

	4
	Liver in Acid
	
	pH of Lemon Juice:

	
	Liver in Base
	
	pH of Soap:


1.  Properly clean your materials and place them back on the lab table as you found them.  Please clean out the sinks as well and make sure all liver and potato pieces are thrown in the trash can, not washed down the sink!

2.  Write down and balance the chemical equation explaining the reaction.  (Hint:  See “Background Info.”)
3.  From what happened in Part 1, is the peroxidase found on liver a reusable enzyme?  Explain how you know.  
4.  From your observations in Part 2, which displays the most enzyme activity--potatoes or liver?  Explain how you know?
5. From your observations in Part 3, at which temperature (0°C, 37°C, or 100°C) does the enzyme peroxidase display the highest level of enzyme activity?

6. Why did the enzymes work best at the temperature you indicated in the previous question?
7.  From your observations in Part 4, in which pH level was the enzyme activity the highest?  
8.    In the graph below, what appears to be the pH range at which the enzyme trypsin is most active?
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9.    In the graph below, what is the approximate temperature at which the enzymes of photosynthesis are most active? [image: image2.jpg]§ 8 8 &8
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10.  From 30-40 degrees C, describe what is probably happening to the enzyme in the graph above?

