Name 	   	Class _________    	Due Date _______________


Lab 6: Factors Affecting Enzyme Activity
_________________________________________________________________________________________________________________________         
Purpose
What are some factors that affect the rate of enzyme activity?

Introduction
Some cells in your body can produce hydrogen peroxide (H2O2) to help fight infections. This is also a common disinfectant found in many first aid kits. Hydrogen peroxide is one of many chemicals that can be very helpful to cells at low levels and harmful to them at high levels. Therefore the level of hydrogen peroxide in a cell must be regulated.
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catalase
)Hydrogen peroxide can break down into water (H2O) and oxygen gas (O2). This reaction can be seen when hydrogen peroxide is poured onto a wound and it bubbles.  An enzyme called catalase helps speed up this reaction and is found in our cells in order to prevent high levels of hydrogen peroxide from accumulating. In this lab you will observe this enzyme-catalyzed reaction under various conditions including temperature and pH. The equation for the reaction taking place is shown below:

2 H2O2                2H2O + O2
Hydrogen peroxide in the presence of catalase becomes water and oxygen gas.

Materials
· 
· Liver (catalase)
· Warm water baths
· Ice bath
· 4 thermometers
· Blue litmus
· Red litmus
· Hydrogen Peroxide (H2O2)
· Ten 100ml graduated cylinders 
· NaOH
· HCl
· Index Cards  
· Potato Slices

Safety

Wear safety goggles when working with hydrogen peroxide, it is a skin and eye irritant. Check all glassware for cracks and chips, alert your teacher if any are found. Be sure to wash your hand thoroughly before and after the lab.


Pre-Lab Predictions

What is the independent variable being tested in demonstration A? What is the dependent variable?
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Critical thinking: How will you know a chemical reaction is occurring during the three activities?
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________


Procedure
Demonstration A:  Temperature


1. Label four test tubes hot, body temperature, room temperature and cold.
2. Pour 10ml of hydrogen peroxide into each test tube.
3. Place each test tube in the appropriately labeled bath for five minutes.
4. After five minutes add 10 ml of pureed liver or catalase to each test tube.
5. Measure the height of the bubbles and temperature of the catalase and record in table 1
6. Record both the height of the bubbles and the intensity of the reaction. (fast, slow, no reaction)


Data Table 1
The effect of Temperature on Catalase reaction

	Temperature
	Initial height (ml)
	Final height of bubbles (ml)
	Volume of reaction (ml )
	Intensity

	Hot
	
	
	
	

	Body temp
	
	
	
	

	Room Temp
	
	
	
	

	Cold
	
	
	
	


Demo Two:  pH 

1. Label three test tubes acidic, neutral, and Basic.
2. Place 10ml of liver or catalase in each test tube.
3. Place 10ml of each solution (acidic, neutral, basic) in the appropriately test tube and stir with a glass stirring rod
4. Let each sit for 2 minutes before adding 5 ml of H2O2 to each test tube.
5. After 1 minute measure the height of the bubbles. 
6. Record both the height of the bubbles and the intensity of the reaction. (Fast, slow, no reaction)
7. Measure the pH of the catalase and record in table 1

Data Table 2
The effect of pH on catalase reaction

	pH
	Initial height (ml)
	Final height of bubbles (ml)
	Volume of reaction (ml )
	Intensity

	ACID
	
	
	
	

	NEUTRAL
	
	
	
	

	BASE
	
	
	
	



Activity:  pH effect on potato enzyme activity 

1. Pick up 3 potato slices and 3 index cards and return to your lab station
2. Label each index card as either “acid” “neutral” or “base” 
3. Add one slice of potato to each card and add 10 drops of acid/base to the respective potato slice.
4. Let it sit for 2 minutes
5. Make sure each slice is now acidic/ basic or neutral by using indicator strips.
6. Test pH using indicator strips. 
a. Red litmus turns blue in the presence of a Base
b. Blue litmus turns red in the presence of a Acid
7. Now add 10 drops of H2O2 to each potato slice where the acid or base was added.
8. After 1 minute describe the reaction
9. Record the intensity of the bubbles in table 2.

Data Table 3
The effect of pH on Catalase reaction

	pH
	Reaction

	Acid
	

	Neural
	

	Base
	


Analysis
1. Create a graph of the class data. (remember to spread out your data)
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Analyze and Conclude
Discussion Questions (FULL SENTENCES)

1. Infer  Why was raw liver used instead of cooked liver?
______________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________
2. Apply Concepts Why is it important for your body to maintain a constant internal temperature?
______________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________
3. Error analysis  Identify at least one source of error in today’s experiment.
______________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________

4. What type of organic molecules are enzymes
___________________________________________________________________________________________________________________________
5. Sketch the monomer for this organic compound 




6. Describe the relationship between an enzyme and its substrate; use a diagram to illustrate your explanation.
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________





7. Identify the controls used in this experiment, why are controls necessary? 
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
8. How did the enzyme reaction of the potato compare with the liver demo? Does this mean all enzymes act the same under identical conditions? Why or why not ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
9. Design an experiment to determine the effect of either enzyme or substrate concentration using the following materials.

· 
· 6 test tubes
· graduated cylinders
· catalase
· test tube rack
· hydrogen peroxide


In the experiment be sure to include:
· A hypothesis
· A control group and an experimental group
· A data table with hypothetical results that support your hypothesis.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


Data table with hypothetical results:
	
	

	
	

	
	

	
	

	
	

	
	

	
	



