Potato Bubbles: Intro to Enzymes Laboratory

____________Biology, Ms. Cardoza 

Name _____________________________________   Period _____
    Date _________________

Gather Background Information:
Purpose: To learn about the enzyme catalase and what factors can affect enzyme activity
Task: Preview the questions on the left side. Use your reading strategies (underlining, highlighting, etc.) while you read. Answer the questions after reading each section. 

Outcome: Answer the pre-lab questions in complete sentences!

Pre-Lab Questions:
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Enzymes are proteins in living things that speed up chemical reactions. Most of the things you do on a daily basis – moving, eating, eliminating waste – involve chemical reactions. Left alone, these reactions would happen really slowly or not at all, and you would die. Enzymes speed up these reactions so that our bodies can function. Because enzymes speed up reactions, we call them catalysts. 
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The active site of the enzyme changes
shape and can no longer bind to the
substrate. It has been denatured.













The molecules that enzymes work with are called substrates. A substrate attaches to the enzyme at a place on the enzyme called the active site. An enzyme’s active site fits perfectly with its substrate like a lock and key.



An enzyme has to fit together perfectly with its substrate. So if an enzyme loses its shape it won’t work anymore. Some things that can make an enzyme lose its shape are changes in temperature or pH. When an enzyme loses its shape we say that it has denatured. 




In this lab, we are going to look at one specific enzyme – catalase. Catalase is an enzyme found in almost all living things. It speeds up the break down of hydrogen peroxide (H2O2), a toxic chemical produced in many organisms during metabolism, into water and oxygen gas:  

2H2O2 ( 2H2O + O2 (gas)

We can see this reaction happen by observing the formation of oxygen gas bubbles. If lots of oxygen gas bubbles are produced, it means the reaction is happening quickly, and the catalase enzyme is very active. If few or no bubbles are produced, it means the reaction is happening slowly or not at all and catalase is not active. Also, the more quickly bubbles of oxygen gas form, the more active the enzyme, resulting in a faster reaction rate. 
This lab sign out must be signed before the end of the lab class.

	Lab Sign Out
	task
	initials
	task
	initials
	task
	initials

	Partners

____________________________

____________________________

____________________________
	Lab station is clean and trash is disposed of
	
	All equipment cleaned and accounted for
	
	Lab equipment 

returned to correct location
	


Objective: In this lab, we will observe the breakdown of hydrogen peroxide in the presence of the enzyme catalase.  We will determine the factors that influence how quickly the reaction takes place and how well the enzyme functions.

Hypothesis

Write your hypotheses in an “if ___, then _____.” format. 
Example: If temperature affects the activity of catalase, then as the temperature of the enzyme increases / decreases, the activity of catalase will increase / decrease because __________.

Materials:

· 3% hydrogen peroxide solution

· Catalase (from potato)
· Petri dish
· Thermometer 
· Hot plate
· Ice bath
· Test tube holder

Procedure:
1. Place a slice of potato in a Petri dish. Record the room temperature, which should be the same temperature as the potato. Place 2 drops of hydrogen peroxide on the potato. Record how long it takes for bubbles of O2 to form. 

2. At each lab station, one group will test a minimum of 4 cold temperatures (5, 10, 15, 20 degrees Celsius), and one group will test a minimum of 4 hot temperatures (30, 40, 50, 60 degrees Celsius). To obtain the cold temperatures, use a cold water bath: place potato in a beaker of water, add ice, take potato out once desired temperature has been reached. To obtain the hot temperatures, create a hot water bath: put hot water from the beaker on the hot plate into a shallow glass dish, place potato in the bath and remove once desired temperature has been reached. Repeat step 1 at each of the additional temperatures. Make sure to use a fresh slice of potato for each trial. Record your results in the data table.
Data Table:
	Temperature (oC)
	Time for Bubbles to Form (s)
	Observations

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Analyze Results and Draw Conclusions
1. Directions: Fill in the table below with the 5 important parts of this experiment:

	The Important Part Is…
	In This Experiment This Was…

	Independent Variable
	

	Dependent Variable
	

	Experimental Group(s)
	

	Control Group
	

	Constants
	


1. Make a graph of your data (the time it took for bubbles to form for each temperature). 

· Your graph should have temperature on the x-axis, and time for bubbles to form (s) on the y-axis. 
Directions: Use the data you collected to answer the following questions in complete sentences. Answers not in complete sentences will not be counted! Use separate paper if you need more room. 
1. How did changing the temperature of the potato (the catalase source) affect the activity of catalase?

2. In which treatment was catalase the most active? Why do you think this was? 

An experiment was performed to test the effect of temperature and pH on the activity of Enzyme X. The following data was collected during the experiment: 
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1. What the optimum pH of enzyme X? _____________

2. What is the optimum temperature of enzyme X? ________________

3. Why do you think enzyme X has low activity at a pH of 10? 

4. Enzyme X performs critical life functions. Use the data above to explain why a fever of 40 degrees may be dangerous. 

Directions: Use the words below to complete the paragraph about enzymes. 

Activation Energy

Faster


Proteins

Catalysts


Speed Up

Enzymes are ____________________ that act as biological ___________________. This means that they ____________ _____ chemical reactions in our body. The way enzymes speed up reactions is by lowering the ______________________ _______________. Catalyzed reactions (reactions with an enzyme) happen much _________________ than uncatalyzed reactions (reactions without an enzyme). 

1. Why do we need enzymes?





2. Why is the relationship between an enzyme and its substrate compared to a lock-and-key?





3. Why is it important for our enzymes that we keep our body’s temperature and pH stable? 





The active site of the enzyme changes shape and can no longer bind to the substrate. It has been denatured.





Denatured enzyme





4. What does the enzyme catalase do? 





5. How can we tell if catalase is active (working)?
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