Name_________________________​​​​​___________________________  Date_________  Block__________

Enzyme Lab:     What are the factors that affect enzyme activity?
Background information
 
Enzymes are large protein molecules (macromolecules) that speed up chemical reactions that would otherwise happen more slowly or not at all without being altered or changed themselves.  They come in just about any shape and size which is useful since it is the shape that determines the reactions if can catalyze.  Enzymes are great because they are reusable!  However, proteins are sensitive to changes in temperature, and pH which alter their shape and can “denature” them destroying their abilities to function.  In order to obtain energy and building blocks from food, the digestive system must break down proteins, fats, carbohydrates. In this process, specific enzymes catalyze hydrolysis reactions in which foods are broken down into monomers.  


What would happen to your cells if they made a poisonous chemical?  You might think that they would die. In fact, your cells are always making poisonous chemicals.  They do not die because your cells use enzymes to break down these poisonous chemicals into harmless substances.  Many living tissues contain the enzyme catalase. This enzyme breaks down hydrogen peroxide (H2O2) which is a harmful byproduct of the process of cellular respiration if it builds up in concentration in the cells.  If we use tissue containing catalase, we can demonstrate how the activity of enzymes can be changed by denaturing the enzymes.  Catalase speeds up the reaction breaks down hydrogen peroxide, a toxic chemical, into two harmless substances, water and oxygen








  (catalase)

The reaction is as follows:  
2H2O2     
      
       (  


  2 H2O + O2
                                                             (Hydrogen peroxide)          

   (Enzyme)
                (Water and Oxygen)
If cells did not break down the hydrogen peroxide, they would die.  In this lab, you will be using potato cells.   For all your observations, use the following scale to record the “rate of reaction”

NO Bubbling 


 -

Moderate Bubbling 

+

Strong Bubbling 

++

Very Strong Bubbling

+++
Hypothesis:  
If the enzyme is not __________________________ then_____________________________

                              ______________________________________ because _____________________________.
Materials  

Forceps
 
potato slices

plastic petri dishes 
ice bath

hot water bath


Eye dropper     
Hydrogen peroxide  
thermometer

beaker of Vinegar 
 
pH strips

beaker of room temperature water

beaker of ammonia water
Procedure
1. Using forceps, take one piece of sliced potato that has been boiled and place it in a petri dish.  Put it in the petri dish labelled  #1.  Record the temperature of the water in the data table.  

2. Using forceps, take one piece of raw sliced potato that has been in the ice bath and place it in the petri dish labelled #2. Record the temperature of the water in data table.

3. Using forceps, take one piece of raw sliced potato that has been left at room temperature and place it in  petri dish #3. Record the temperature in the data table.

4. Using forceps, take one piece of raw potato that has been soaking in vinegar and place it in petri dish #4. Record the pH using the pH strips in the data table.

5. Using forceps, take one piece of raw potato that has been in the ammonia water and place it in petri dish #5. Record the pH using the pH strips in the data table.

6. Using the eye dropper, cover each potato with hydrogen peroxide. Wait 5 minutes. Record your results in the table below.  

OVER
Results/ Data Table
	
	BEFORE
	AFTER

	Petri dish #
	Temperature (o C)/  pH
	Observations with H2O2

	1 (Boiled)

	
	

	2 (Iced)

	
	

	3 (Room Temp.)

	
	

	4 (Vinegar)
  
	pH =___________
Acid or Base?

Strong or Weak?

	

	5 (Ammonia)


	pH=_____________
Acid or Base?

Strong or Weak?


	


Conclusions:
1. Enzymes are in what category of organic molecules? (what flap of your foldable are they under?)?
2. What job/role do enzymes play in digestion, specifically metabolism (how fast it occurs)? 

3. How do enzymes conserve (save) energy for an organism?  Think… look at the picture we did on our note sheet.
4. A.   What is denaturation?

b. Why/How does it occur?

5. A.  In what petri dishes did you “witness” denaturation?

b. Explain your answer above using your lab data as evidence.
6. True or False… All members participated equally. ______________________

What we liked best about this lab was ____________________.

7. What we disliked the most about this lab was ______________.
8. Predict the results if we added more enzymes to the reaction.  

In other words, does enzyme concentration make a difference?

9. How can you use/ apply what we learned today in your everyday life?

Conclusion:  The amount of bubbles indicates the relative amounts of Oxygen given off.  (In other words, the rate at which the reaction occurred.)  Now, write a conclusion paragraph below with at least 5 sentences. In your paragraph, answer the following four questions.  Was your hypothesis right or wrong?  Why do you believe this to be so?  What did you learn in this lab?  Be specific about enzymes and denaturization!  Were there any errors in your experiment?
