Alcoholic Fermentation in Yeast

Background information:

All living cells, including the cells in your body and the cells in yeast, need energy for cellular processes such as pumping molecules into or out of the cell or synthesizing needed molecules.  ATP is a special molecule which provides energy in a form that cells can use for cellular processes.  Each cell in our body and each yeast cell can use the energy stored in organic molecules in food to make ATP.  
When O2 is available, cells use aerobic cellular respiration to transfer energy from the organic molecules in food to ATP.  As shown in the figure, aerobic cellular respiration is a complex process that begins with glycolysis, followed by the Krebs cycle and the electron transport chain.  Aerobic cellular respiration can make up to 29 molecules of ATP per molecule of glucose.  Most of this ATP is produced by the electron transport chain which can only function if O2 is available.                   
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(Figure revised from Johnson and Raven, 2004, Biology, Holt Rinehart and Winston, p. 110)
When O2 is not available, cells can make ATP using glycolysis followed by fermentation.   Glycolysis produces 2 ATP and fermentation restores molecules needed for glycolysis to continue.  Glycolysis followed by fermentation produces much less ATP than aerobic cellular respiration, but fermentation is very useful when O2 is not available. 
In the figure, fermentation is referred to as anaerobic processes.  The "an" in front of aerobic means "not aerobic".   There are two types of anaerobic fermentation: 
· lactate fermentation (e.g. in muscles when an animal exercises hard) 

· alcoholic fermentation (e.g. in yeast, which can be used to make wine or beer)
Objectives:

· Students will understand how yeast in involved in the fermentation process.

· Students will determine the concentration of ethanol produced by fermenting a known plant.

Teacher Background:

Prior to completing this activity, the students will need prior knowledge in the fermentation process and how yeast plays a crucial part.
Student Background:

Now that you’ve tested your chosen biomass (corn, soybeans, or sorghum), you will ferment them in the presence of yeast to determine the concentration of ethanol produced over a three day period.
To measure the rate of alcoholic fermentation in yeast, you can measure the amount of CO2 gas the yeast produces.  CO2 production can be measured by measuring the depth of the layer of bubbles trapped in foam on top of the yeast solution and also by observing the balloons, which get bigger as they catch the CO2 produced by the yeast.  You will measure fermentation rate by directly measuring the amount of ethanol produced over a three day period.
Materials:
Yeast

Ethanol probe

Test tube containing biomass, water and enzyme from the enzyme lab
Balloon
Student Directions:

Part I

1. State a hypothesis of what you think will occur.  As your performing your lab, begin completing your write-up using the lab report guidelines.

2. Obtain your test tube containing biomass, water and enzyme from the enzyme lab
3. Add 1 ml of yeast to your test tube
4. Take an initial reading and two more reading over the next two class periods using the ethanol probes.

5. Place a balloon over the test tube to account for CO2 being released.
6. Create a table below to show the concentration of ethanol over a three day period.
Part II
Post your results on the board.  Create a table showing all group results when testing different types of biomass.
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