Yeast Fermentation
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Background:

Yeast are single-cell, microscopic fungi. When they grow using sugars as a source of energy, yeast produce the gas, carbon dioxide.   This process is called fermentation. The formula for the chemical reaction is: 



C6H12O6   (
2C2H5OH
+
2CO2


  Sugar      (
  Ethyl alcohol
+    Carbon dioxide


Fermentation has been used for thousands of years to make bread, as well as beer, wine, and other alcoholic products.   In bread, the carbon dioxide produced from sugar causes the dough to rise to make a light, slightly spongy loaf of bread.   In beer production, the carbon dioxide produced from sugar fermentation is trapped in the solution to make a fizzy or carbonated drink (carbonated means that it has carbon dioxide under pressure in the solution). 


The yeast that we are using in these experiments is baker’s yeast.  As the yeast ferment sugar, they produce carbon dioxide.   When carbon dioxide is bubbled through water some of it dissolves in water. When it is dissolved in water, carbon dioxide forms carbonic acid, making the solution slightly acidic.  We can see this acidity by using a colored indicator solution, cabbage water that changes color when the solution is acidic or basic.

Objective:

To observe the production of carbon dioxide gas by yeast.

Materials:
· Baker’s yeast in a jar or beaker – about 2 tsp.

· Sugar – about 3 tsp.

· Warm water (about 85 – 90o F) – about 1 cup
· Water bottle with squirt spout


· Modeling clay

· Latex tubing to fit over the mouth of the bottle (about 12 – 15 inches per bottle)

· Beaker or cup of red cabbage water solution (indicator)

Teacher Pre-Lab Preparations:
1. Prepare cabbage juice indicator by chopping and boiling a head of red cabbage in 1-2 quarts of water.  Cool and drain indicator.  Store refrigerated.

2. Cut several pieces of aquarium airline tubing (2 pieces per lab group) about 8 -10 inches in length.

3. Purchase table sugar (sucrose), package of modeling clay, and several packets of yeast (one per lab group).

Procedure:
1. Add the entire amount of yeast to about one cup of warm water 85 – 90o F.  Record the appearance of the mixture in Table 1.
2. Add 2 tsp. of sugar to the yeast-water mixture and stir to mix.

3. Repeat step one for a control.  Do NOT add sugar to this mixture.

4. Label two plastic squirt bottles ---- one “control” and the other “experimental”.

5. Pour the correct mixture into each bottle.

6.  Attach a piece of plastic, airline tubing to each spout.  Make sure the bottle is capped tightly.
7. Pour a cup of cabbage juice indicator half full.  Record the initial color of the indicator on Table 1.

8. Insert the tubing from your water bottle with the yeast and sugar into the cabbage indicator.

9. Wait several minutes and observe the indicator container.  You should see bubbles coming from the tubing.  NOTE: If you do not see bubbles after several minutes, check the tubing and bottle for leaks and seal them with modeling clay.
10. Record the rate of bubble formation in Table 1 for the control bottle and the experimental bottle --- slow, medium, fast, none formed.
11. Record every few minutes in Table 1 the color of the cabbage indicator as the bubbles come from the tubing for the experimental bottle.
12. Record any color change in the indicator connected to the control bottle.
Results:
Table 1
	
	Initial Color
	Bubble Rate
	Color Changes

	Yeast- water mixture
	
	
	

	Cabbage Indicator CONTROL
	
	
	

	Cabbage Indicator EXPERIMENTAL
	
	
	


Questions:
1. What is the name of the process that is occurring in the experimental bottle?

2. Explain in words, the chemical reaction occurring in the experimental bottle.

3. How is this process used in the food-making industry?

4. What gas is forming the bubbles coming from the tubing?

5. Describe the color change in the cabbage indicator connected to the experimental bottle.

6. Did a color change occur in the indicator connected to the control bottle?  Explain why or why not.
