Name: _____________________________  Number: ______________  Date: ________
Lab: Fermentation

Living things are composed of one or more cells,  Remember, cells are the basic structural and functional units of life.  All cells are surrounded by a cell membrane, and contain DNA, cytoplasm, and ribosomes.  

Cells release energy stored in molecules during a process called respiration.  For most cells, the primary energy molecule is the carbohydrate molecule glucose.  Glucose is a molecule made of six carbon, twelve hydrogen, and six oxygen atoms; C6H12O6.  During respiration, glucose is not used directly.  Rather, it is converted to molecules of ATP (the energy currency of the cell!).
Glycolysis (p.105) is the __________________ stage of cellular respiration.  During glycolysis, __________________ is broken down in the cytoplasm.  Glycolysis is an enzyme-assisted __________________ process.  Glycolysis uses two ATP molecules (the energy currency of the cell), but produces ______________ ATPs for a net gain of ______________ ATP molecules.  In addition, Glucose is broken down into __________ three-carbon pyruvate molecules.

Define:  aerobic:   (p.       ):

Define: anaerobic: (p.       ):

Following glycolysis, the type of respiration that occurs is dependent on the amount of oxygen present.  If enough oxygen; O2 is present pyruvate enters a __________________ resulting in a great deal energy being transferred to additional ATP molecules.  If insufficient oxygen is present, respiration continues in a form called fermentation, but with a much diminished yield of ATP molecules.  Fermentation occurs in two forms: lactic acid fermentation and alcoholic fermentation.  When exercising, if your muscles do not receive enough oxygen, lactate will build up in your muscles causing soreness.  Certain organisms, including yeast (a unicellular fungus), use alcoholic fermentation to release more energy from pyruvate.  Products of alcoholic fermentation include ethanol and carbon dioxide.
In this lab, we will vary amounts of “food sources” (Splenda, and sugar) and observe the amount of  carbon dioxide produced during alcoholic fermentation.

Each class will set up (including labeling) five bottles.   All bottles will contain water.  Bottle one will contain water only, bottle two will contain yeast, bottle three will contain one packet of Splenda and yeast, bottle four one sugar cube and yeast, and bottle five will contain two sugar cubes and yeast.  Each bottle will be recapped and shaken.  Then, the bottle cap will be removed, and a balloon will be securely placed over the bottle top.  No more shaking of the bottles will occur!  Never remove the balloon.  Initial observations will be made to be followed by daily observations.  These daily observations will include a general qualitative description of the bottles, and a quantitative measurement.  Daily, each group will use a string to measure the largest horizontal circumference of the balloons.  Remember, alcoholic fermentation releases carbon dioxide, and the CO2 is being trapped by the balloon!  Students will measure the “length” of the circumference using a metric rule (cm), and record it in the proper place!
Pre-Lab Questions:

1.  What is the control group in the experiment? ___________________________________________________________________

2.   a.  Which group will exhibit the greatest gain in circumference?  Why?
___________________________________________________________________

       b.  Which group will exhibit the least gain in circumference?  Why?

___________________________________________________________________

___________________________________________________________________

3.  What is being held constant in the experiment?

___________________________________________________________________

4.  What is the independent variable in the experiment?

___________________________________________________________________

5.  What is the dependent variable in the experiment?

___________________________________________________________________
Data:

	Bottle


	Day 2  (cm)
	Day 3  (cm)
	Day 4  (cm)
	Day 5  (cm)

	1. water


	
	
	
	

	2. water, yeast

    
	
	
	
	

	3. water, yeast, 

     Splenda
	
	
	
	

	4.  water, yeast,    

      one sugar
	
	
	
	

	5.  water, yeast, 

     two sugars
	
	
	
	


Please, graph (line) the results for each day and each bottle on graph paper.  Remember, graphs have labels, units and a title.  You should have five lines (one for each bottle).  Use colored pencils and give a key for the colors.  The independent variable will be Days 2 through 5, and the dependent variable will be Circumference Length measured in cm.
Post-Lab Questions:

1.  Were the answers you gave in Pre-Lab question number two correct?  Why or Why 

     not?

____________________________________________________________________

____________________________________________________________________

2.  How could the lab be improved?  ______________________________________
____________________________________________________________________

