
Biology – Ms. Bestgen 

The Liver Lab



Name:_______________ Per. ___
Objectives:  
· To determine what happens to tissues from both plant & animals when hydrogen peroxide is added to them.  
· To investigate how various conditions affect the rate of a reaction.     

Background Information:

Hydrogen peroxide is a poisonous chemical that is continually formed as a by-product of reactions in living cells.  Since it is poisonous, the cells must either get rid of it or change it to something nonpoisonous.  If the cells cannot do this, they will die.  Catalase is an enzyme that breaks down hydrogen peroxide (H2O2) into non-toxic components. 

2H2O2              catalase
      2H2O   +  O2

    


         hyrdrogen peroxide           

           water            oxygen 

Hydrogen Peroxide is a relatively unstable substance, slowly decomposing into oxygen and water at room temperature. The slightest contaminant such as dust or even UV light will increase the rate of decomposition. Household hydrogen peroxide (3 percent concentration) is generally stored in a brown opaque bottle to prolong its shelf life.  

Catalysts speed up the rate of reaction often serving as a medium on which the reaction can take place.  Metals can be and are often used as a catalyst when its phase is different from that of the reactants.  Substances such as potassium iodide, (KI), manganese dioxide, (MnO2), and blood, may catalyze the decomposition of hydrogen peroxide. The enzyme catalase is also present in blood cells, which is what causes the bubbling when H2O2 is used as a disinfectant for cuts.

Question:

What substance when added to hydrogen peroxide will cause a reaction?  



What effect will changes in temperature and pH have on a reaction?

Materials:  

· Manganese dioxide powder (MnO2) - black


· Fresh 3% hydrogen peroxide (H2O2)

· pieces of raw liver 

· pieces of potato
· graduated cylinder or disposable pipet
· forceps

· small test tubes
· boiling water bath

· ice bath

· stirring rod

· fine sand - white
· pH paper

· sodium hydroxide (NaOH) solution (0.1M)

· dilute acid solution -- vinegar 

· mortar and pestle

· wood splints

· matches or a quick light
· test tube holder or container
Procedures
Part I – Initial Reactions
   For steps #1-4 describe your reaction as either none, slow, moderate, or fast and place this info in the data table.

1. Add a pinch of sand to about 2ml of H​2O2 in a test tube. Rate the reaction.  

2. In another test tube add about 2 ml of H​2O2 to a piece of liver about the size of a small pea. Rate the reaction.

3. In another test tube add about 2 ml of H​2O2 to a piece of potato about the size of a small pea. Rate the reaction.

4. Get a test tube with a pinch of MnO2 and add about 2 ml of H​2O2. Rate the reaction.

5. The reaction in step 2 occurs for a time and finally stops.  Does it stop because the H2O2 is changed or because the material added has changed? To determine this…

a.   Add a fresh piece of liver to some fresh H2O2 and wait until the reaction stops.
b. Remove the liver and place it in a clean test tube

c.   Add some fresh H2O2 to the used liver and some fresh liver to the used H2O2.  Rate the reactions.  D. d.  d.   From the new reactions, determine which had originally changed, the liver, the H2O2 or both.

DO NOT wash liver pieces down drain. Place ALL used liver pieces in WASTE container before rinsing test tubes!

Part II -- Factors affecting rates of reactions
6. Grind a piece of liver and a piece of potato (in separate mortars and pestles) with a pinch of sand.  

a. Place the ground material in separate test tubes and add about 2 ml of H2O2 to each tube

b. Compare the reactions to those in steps 2 and 3 by recording the rate of reaction in the table

7. Crush some more liver and put some in a test tube.  

a. Place the tube in a boiling water bath for about 3 minutes.  

b. Add 2 ml of H2O2 to the boiled liver and rate the reaction.

8. Put two test tubes containing about 2 ml of H2O2 each, into separate water baths for about 3 minutes

a. One bath should be warm and one ice cold.  

b. Add a small piece of liver to each. Rate the reaction.

9. Crush three pieces of liver in the mortar and pestle with sand and place each one in a different test tube.  

a. Add 2 ml of distilled water to one test tube.

b. Add 2 ml of dilute acid to the second tube.

c. Add 2 ml of 0.1 M NaOH to the third tube.  

d. Check the pH of each tube with a small piece of indicator paper.  

e. Pour 2 ml of H2O2 into each tube and record the rate of each reaction.

10. Place a small piece of liver in the bottom of a test tube.  

a. Light a wooden splint on fire and blow it out so that it is just glowing

b. Pour 2 ml of H2O2 into the test tube

c. When the reaction slows, place the glowing splint into the test tube.

d. Record your observations in the data.

Data 

             SUBSTANCE(s)
    REACTION

                  OBSERVATIONS



          (none, slow, moderate, fast)         
      (state any qualitative information here)
	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



