Investigating Enzyme Activity 

Introduction: Enzymes are Biological catalysts (usually proteins) that speed up the rates of chemical reactions that take place within cells. In this investigation, you and your group will study several factors that affect the activity of enzymes. The specific enzyme you will use is catalase, which is present in most cells and found in large concentrations in liver and blood cells. You will use liver homogenate as the source of catalase. Catalase promotes the decomposition of hydrogen peroxide (H2O2) in the following reaction: 
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Hydrogen peroxide is formed as a by-product of chemical reactions in cells. It is toxic and soon would kill cells if not immediately removed or broken down. (Hydrogen peroxide is also used as an antiseptic. It is not a good antiseptic for open wounds, however, as it is quickly broken down by the enzyme catalase, which is present in human cells.)
In this experiment, you will examine the effect of temperature on enzyme (catalase) activity.  Our emphasis in this third major lab report is on experiment design and error analysis.  You will design a way to measure enzyme activity and then use it to study the effects of temperature on enzyme activity. Unlike in the Yeast lab, we expect that you will take careful notes, expect to finally arrive at an effective procedure, and do a detailed methods and error analysis in the lab report.

Part 1: Pre-Lab - Observation and Analysis of Catalase Demo
Procedure:  
1. The teacher will demonstrate the reaction that occurs between the catalase and the peroxide.  Record your observations.

2. Your task in Part 2 is to design and conduct an experiment in which you examine the effects of temperature on enzyme activity. However, you first have to design the method you will use to collect the data.  You will be offered a great deal of equipment by your teacher and can use whatever you like.

Write out a preliminary procedure and check it with your teacher.

3. Test your procedure with some catalase and peroxide. Make careful observations and take thorough notes.
4. Make adjustments to the procedure until you are able to acquire data that is usable. You may have to adjust the amounts or concentrations of catalase or peroxide, or you may have to alter (or completely change) the way you try to measure the result. Make careful observations and take thorough notes.

Part 2: Testing Catalase – Student Designed Labs
Procedure: Now that you have been able to observe the decomposition reaction of hydrogen peroxide into H2O and O2, with the enzyme catalase, develop a hypothesis to test the effects of temperature on Catalase enzyme activity. Your group will use the same overall procedure as you designed for the Pre-lab
1. What is the experimental hypothesis? (remember to use an “If…., then…” statement)

2. Write out, and sketch out if necessary, the final procedure your group will follow to test your above   

    hypothesis. 

3. Have your procedure approved by the teacher. (Teacher Sign Here:___________________________)

4. Carry out your controlled experiment. If possible, carry out multiple trials for each variable.
5. Collect your data in a chart similar to the one used in the demo.
6. Write your formal lab report analyzing the procedures and data from the Pre-lab and  Part 2 of the lab.

    Consult the information below and the Lab Report Rubric for necessary components in each 
    section of the lab report. Make sure to look over this rubric BEFORE and AFTER you’ve written your       

    lab to make sure you have met ALL requirements. 
Lab Report Due:___________________________________
Enzyme Lab Report

Be sure to address all of the following in the lab report
Introduction:

· What are enzymes and what do they do?
· Summarize the general conditions necessary for effective enzyme activity.

· Are these conditions the same for each enzyme?
· How is the structure of an enzyme related to its function (remember that enzymes are proteins).
· How can enzymes and enzyme activity be altered?
· What is catalase?  What reaction does it affect?
· Explain why the enzyme catalase was still active even though the liver cells from which you obtained the enzyme were no longer living.
Methods:  

· Present a detailed account of how you designed and adjusted you measurement system (pre-lab). 

· Present a detailed account of the experimental design and procedure used to conduct Part 2. 
· This section is an area of major emphasis for this lab!
Data/Results:

· Table of your data (part 2)

· Graph of your data (part 2)

Discussion:

· Analyze data:  Be sure to discuss how each part of the experiment adds to your conclusion.

· Discuss you work at designing the measurement system.  What caused you to make the adjustments you had to make? How/What did you learn from one attempt that you used for the next attempt? How important were your notes.
· Discuss errors, reasons for data variability, and any other future experiments you would suggest as follow-up to this experiment. This is an area of major emphasis for this lab.
Attach your lab notes to the lab. They will be graded for thoroughness.  Feel free to use drawings to supplement your notes
Be sure to complete a self evaluation and staple it to the back of your lab! This will be worth 1 point.
Lab Report Scoresheet
Name ____________________________________
Section __________
Date _____________

Lab partners__________________________________________________________________

	Category
	Scoring Criteria
	Points
	Student Evaluation
	Teacher Evaluation

	Title Page (2)
	Abstract gives a clear synopsis of the lab
	2
	
	

	Purpose (4)
	The question to be answered during the lab is clearly stated
	2
	
	

	
	The hypothesis clearly shows it is based on research (not just a wild guess) and is written in the formal format
	2
	
	

	Lab Introduction (10)
	Thoroughly  and accurately answers the relevant questions put forth in the lab handout
	4
	(x3)
	

	
	Research references used to prepare lab are properly cited and trustworthy
	2
	
	

	Materials & Methods (3)
	Presents easy-to-follow steps which are logical and adequately detailed
	3
	(x2)
	

	Data & Results (4)
	Data table is complete and accurate
	4
	
	

	Discussion/ Conclusion (20)
	States a conclusion based on the hypothesis and purpose (supports or rejects hypothesis)
	2
	
	

	
	The  data is analyzed in a appropriate way and is related to the hypothesis and purpose
	4
	(x2)
	

	
	Identifies sources of error and explains their effects on results
	2
	(x2)
	

	
	Presents suggestions on experiment improvement and further studies to be done
	2
	(x3)
	

	Presentation (7)
	Report is typed,  no larger than 12 font, 1.5 spacing and margins of 1”
	2
	
	

	
	Logically sequenced as laid out in the lab report; Lab report sections clearly distinct from each other
	2
	
	

	
	All grammar and spelling are correct. Use of paragraphs aids organization.
	2
	
	

	
	Bibliography (MLA format)
	    1
	
	

	
	Lab notes are attached and provide a thorough record of the lab process
	    2

     
	
	

	
	Lab report is stapled and scoresheet (self evaluation) is completed and attached
	    1
	
	

	
	Total: 
	60
	
	


Lab Report Rubric

	Category
	0
	1
	2
	3
	4

	Abstract gives a clear synopsis of the lab
	Not present
	Synopsis is not clear or some elements of the abstract are missing
	Gives a clear synopsis of the lab purpose, hypothesis, experimental approach, and conclusion
	
	

	The question to be answered during the lab is stated
	Not present
	The question is identified, but in a somewhat unclear manner
	The question is clearly identified and stated
	
	

	The hypothesis clearly shows it is based on research (not just a wild guess) and is written in the formal format
	Not present
	The hypothesis is poorly stated (improper format or not reasonable)
	The hypothesis is clear and well-written in the If…Then… format
	
	

	Thoroughly answers the relevant questions put forth in the lab handout
	Not present
	Shows an inaccurate understanding of the questions and concepts in the lab handout
	Shows a limited understanding of the questions and concepts in the lab handout
	Shows an accurate understanding of most questions and concepts in the lab handout
	Shows a thorough and accurate understanding of all questions and concepts in the lab handout

	Research references used to prepare lab are properly cited and trustworthy
	Not present
	In-text citations are present, but either in incorrect format or not for all cases
	In-text citations are present, used correctly, and in correct format
	
	

	Presents easy-to-follow steps which are logical and adequately detailed
	Not present
	Procedure is unclear and incomplete
	Procedure is unclear or incomplete
	Procedure is presented clearly and with enough detail
	

	Data table is complete and accurate
	Not present
	Data are not shown OR are inaccurate.


	Accurate representation of the data in written form, but graphs or tables are presented.


	Accurate representation of the data in tables and/or graphs. Graphs/tables  and/or titles are not entirely appropriate labeled and titled.
	Accurate and appropriate representation of the data in tables and/or graphs. Graphs and tables are labeled and titled.



	States a conclusion based on the hypothesis and purpose (supports or rejects hypothesis)
	Not present
	Conclusion is stated in an unclear manner or is unrelated to the original hypothesis
	Conclusion is clearly stated and relates to the hypothesis and purpose (hypothesis is either rejected or accepted)
	
	


	The  data is analyzed in a appropriate way and is related to the hypothesis and purpose
	Not present
	The relationship between the variables is not discussed
	The relationship between the variables is discussed, but no connection is made to the conclusion
	The relationship between the variables is discussed and the link between the data and the conclusion is stated, but not explained OR the data and conclusion are explained, but the link between variables is missing
	The relationship between the variables is discussed and the link between the data and conclusion is thoroughly discussed and explained

	Identifies sources of error and explains their effects on results
	Not present
	Errors and their effects are stated in an unclear manner or show little effort and reflection
	Errors and their effects are identified and clearly stated
	
	

	Presents suggestions on experiment improvement and further studies to be done
	Not present
	Further studies and improvements are stated in an unclear manner or show little effort and reflection
	Further studies and improvements are identified and clearly stated
	
	

	Report is typed, double-spaced, no large than 12 font, and margins of 1”
	Not present
	Lab report only has some of these things
	Lab report has all of these things
	
	

	Logically sequenced as laid out in the lab report; Lab report sections clearly distinct from each other
	Not present
	Lab report only uses headings sometimes and the sections are not clearly distinct from each other
	Lab report uses clear headings and subheadings to visually organize the material
	
	

	All grammar and spelling are correct
	Not present
	Grammar and spelling are mostly correct
	Grammar and spelling are correct and the paper has clearly been proofread and edited
	
	

	Lab notes are attached and provide a thorough record of the lab process
	Not 

present
	Lab notes are attached but do not provide a thorough record of the lab process
	Lab notes are attached and provide a thorough record of the lab process
	
	

	Lab report is stapled and scoresheet (self evaluation) is completed and attached
	Not 

Stapled or scoresheet not done
	Lab report is stapled and scoresheet (self evaluation) is completed and attached
	
	
	


