Liver Enzyme Lab
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Background:

All organisms rely on enzymes to catalyze chemical reactions; plants, animals and bacteria.  An enzyme is a biological catalyst that increases the rate of chemical reaction by lowering the level of activation energy necessary to start the reaction.  Without enzymes, many of the chemical reactions that occur within living things would proceed too slowly to be useful.  Enzymes speed up these reactions by bringing the reactants into close proximity and facilitating their interaction.  Many enzymes help facilitate chemical reactions that build materials for the cell, trap energy, release energy or even break apart harmful molecules into less harmful products. Hydrogen peroxide is one such product that must be kept in check in cells. The liver contains a specific enzyme called catalase that breaks down hydrogen peroxide (H2O2) into the products of oxygen gas (O2) and liquid water (H2O).  

       1. What would the equation be for this reaction?

       2. What is the substrate(s) in this reaction?

       3. In general, what else can we call a substrate?

       4. How does an enzyme identify its substrate(s)?

       5. Explain induced fit…
Purpose:

To determine if changes in enzyme concentration will affect rate of reaction.
Materials
Water bath

Reaction Chamber

Filter Paper

Hole punch
Liver


Sandwich Bag


Stand and Clamp
100 mL Graduated Cylinder
Water


3% Hydrogen Peroxide
Forceps

10 mL Graduated Cylinder
Phone stop watch

Procedure:

SET UP-

1. Fill water bath up ¾ full of tap water and allow water to come to room temperature.

----------------------------------------------------------------------------------------------------------------------------

2. Submerge the 100 mL graduated cylinder to fill it with water
3. Turn the cylinder upside down (do not let any water escape) and attach it to ring stand, leaving approximately 3cm of space from the bottom of the pan 

----------------------------------------------------------------------------------------------------------------------------

4. Obtain a small piece of liver in a sandwich bag
5. Keep liver in the bag and… Mash and grind the liver by using your fingers (try to leave few chunks)

6. Use hole punch to cut out 10 discs
----------------------------------------------------------------------------------------------------------------------------
EXPERIMENT-

1. Obtain reaction chamber

2. Prepare 4 discs by doing the following

3. Mix up catalase solution in baggie

4. Use forceps to dip in one disc
5. Remove excess liquid by blotting on paper towel

6. Dry tips of forceps so they do not drip catalase solution in the next step
7. Place disc on upper half of one side of the reaction chamber

8. Repeat steps 3-7 for the other 3 discs

9. Once all 4 discs have been placed, stand the reaction chamber up right (discs should not be dripping)

10. Carefully add 10mL of 3% hydrogen peroxide to the chamber *Be extra careful to not let the hydrogen peroxide come in contact with the discs or the reaction will start before you want it to!

11. Tightly close lid of chamber
12. Place your finger over the tip of the reaction chamber and in one move you will quickly turn the chamber on its side to allow the hydrogen peroxide and catalase to mix
13. Quickly submerge the reaction chamber, place the tip under the 100mL graduated cylinder and remove your finger

14. Measure the gas levels in the graduated cylinder at 30-second intervals for 5 minutes
15. Record the levels into a data table of your own design.

16. Pour remains of the reaction chamber into Gallon Baggie up front

17. Mix reaction chamber well and then dry. 

18. Plot your data onto the graph paper.  The x axis should be time and the y axis is product produced.

*Don’t forget to title your graph 
----------------------------------------------------------------------------------------------------------------------------

Varying Enzyme Concentration
1. Repeat steps 3-18 above for 3 discs (75% concentration), then 2 discs (50% concentration),  and finally 1 disc (25% concentration)

2. Plot all data on the first graph you created (you should have 4 different lines on one graph)
Data/Results:
	Time
	4 Discs product mL
	3 Discs product mL
	2 Discs product mL
	1 Disc product mL

	0
	
	
	
	

	:30
	
	
	
	

	1:00
	
	
	
	

	1:30
	
	
	
	

	2:00
	
	
	
	

	2:30
	
	
	
	

	3:00
	
	
	
	

	3:30
	
	
	
	

	4:00
	
	
	
	

	4:30
	
	
	
	

	5:00
	
	
	
	


Graph: Plot your data on the graph paper you were given. 
Conclusion: Write your conclusion under your graph.
----------------------------------------------------------------------------------------------------------------------------

You choose the variable to test

1. Choose either temperature, Substrate concentration, or salinity

2. You set up and do your experiment based on what we did above (see up front for supplies)
3. Create your own data table

4. Don’t forget to graph

5.) Clean up all materials very well.  No liver should be put down the drain! Place in large gallon baggies up front. 
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