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Elephant’s Toothpaste!

Introduction:
Millions of chemical reactions, like cellular respiration, are occurring in your body all the time. Hydrogen peroxide, H2O2, is a toxic (poisonous) by-product of respiration. Most living things, including yeast, contain an enzyme that helps the breakdown of hydrogen peroxide into other substances that are not poisonous. The reaction between hydrogen peroxide and yeast is similar to the breakdown of hydrogen peroxide that can occur in the cells of your body. 
2H2O2              
     2H2O + O2
Question: What happens when yeast is added to hydrogen peroxide?

Hypothesis:
Experiment:

SAFETY GOGGLES MUST BE WORN FOR THIS EXPERIMENT! Hydrogen peroxide can irritate skin and eyes, PUT THEM ON BEFORE YOU GO ANY FURTHER.
1. In a cup, add 1 Tablespoon of yeast and 4 Tablespoons of warm water. Mix together for about 30 sec. and set aside.
2. Place graduated cylinder into the pan.
3. Carefully pour 100 ml 6% Hydrogen peroxide into the grad.
4. Add 5 full eyedroppers of liquid dish soap into the grad and swirl it around a bit to mix it.
5. Add 5 drops of food coloring.
	Amount of substance (ml)
	Observations

	
	


6. Place a funnel on top of the grad. Pour the yeast water mix into the grad and quickly remove the funnel. 
7. Observe what happens, and record your observations below.

8. Pour the foam from the tray into the plastic beaker. Measure the amount of foam produced.

9. Thoroughly rinse out all containers and return equipment back to the lab tray.
Explanation:
When yeast goes through the process of cellular respiration, some unintended hydrogen peroxide is produced. Since this is toxic to the cells, it must be quickly converted into other, less dangerous, chemicals. Hydrogen peroxide is broken down using an enzyme (protein) called catalase. It is called catalase because it works as a ‘catalyst’ (or a helper) in this reaction. A catalyst is a substance that speeds up the rate of a chemical reaction without changing its products. 

Humans, too must de-toxify hydrogen peroxide produced in the process of our metabolism.  We, too use catalase for this purpose. Under normal conditions, the breakdown of H2O2 happens very slowly in our cells. In this experiment, the yeast is added to the hydrogen peroxide to speed up the reaction.  The catalase in the yeast speeds up the process of breaking down the H2O2 and produces O2 and H2O more quickly.  The oxygen gets trapped by the dishwashing detergent as many tiny bubbles. 

That is also why H2O2 foams when poured onto a cut: the catalase in our tissues breaks the H2O2 down in to water and oxygen.  

Questions:
1. What toxic product is produced during cellular respiration?

2. What is a catalyst? Which enzyme do we have to help break down Hydrogen peroxide?

3. What is hydrogen peroxide broken down into?

4. Explain what you think would happen if you added more soap? Didn’t add any soap?

5. What happens when you pour hydrogen peroxide on a cut? Why does this happen? (Hint: think about the explanation).

6. Write down one variable you would like to change that would affect the amount of foam        produced.
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A
1.  Was your hypothesis correct? EXPLAIN why you accepted or rejected the  

 
  hypothesis using data from the experiment.

2.  What was the control? (If no control, why?)

3.  Summarize your data.
4.  What were the independent and dependent variables?

5.  Explain how the experiment may have produced data that was 
 
incorrect (sources of error).


6.  What experiment would you test in the future that relates to the ideas in 
            
    this lab?
7.  How does this experiment relate to what we are learning in class? BE       

   SPECIFIC, use the correct vocabulary terms.
8.  Describe how the information learned in this experiment relates to the real   world.
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