Lab: Respiration of Sugars by Yeast
Yeast are able to metabolize some foods, but not others.  In order for an organism to make use of a potential source of food, it must be capable of transporting the food into its cells.  It must also have the proper enzymes capable of breaking the food’s chemical bonds in a useful way.  Sugars are vital to all living organisms.  Yeast are capable of using some but not all sugars as a food source.  Yeast can metabolize sugar in two ways, aerobically, with the aid of oxygen, or anaerobically, without oxygen.

In this lab, you will try to determine whether yeast are capable of metabolizing a variety of sugars.  When yeast respire aerobically or anaerobically, CO2, is produced.  You will measure the amount of gas produced as the yeast respire using different sugars.  The four sugars that will be tested are maltose (disaccharide sugar), sucrose (table sugar), dextrose (similar to glucose), and lactose (milk sugar).

Objective:  In this experiment, you will determine which sugars can be used as a food source by yeast.

Pre-Lab Set-Up:

a. Lab groups will have 4 students, testing 4 different sugars.
b. Class data will be collected and averaged on a data table.  You will make a graph of data gained from the lab group you are in and the composite class averages.

Materials: per group
1) 250 mL beaker w/water


5%  dextrose solution


dropper
     7%  yeast solution



5%  lactose solution


clock
1) Hotplate




5%  sucrose solution 


thermometer
4)  mL centrifuge tubes (4 per group)

5%  maltose solution


graduated cylinder
Procedure:

1. Half fill a small beaker (no larger than 250 mL) with warm water.  Stabilize the temperature between 
35-40ºC using hotplate/thermometer.  Monitor often.  If 40ºC is exceeded, turn down the hotplate slightly and remove the beaker for a few minutes (you should be able to be handle with bare fingers from the top rim.)
2. Obtain 4 15mL centrifuge tubes/caps.  They should have 3-4 small holes in their caps.
3. Add 8 mL of sugar solutions to the tubes with a graduated cylinder.  
To save time, each student can load one tube with one sugar@ same time.
4. Now finish filling the centrifuge tubes with 7% yeast solution until the tubes are full, using a dropper.  The liquid should be at the rim (avoid spilling).  Screw on the cap securely.  A few drops of yeast solution will exit the small holes. The prepared capped tube should have virtually no gas in it, only fluid.
5. Mix by shaking the tube several times, keeping your finger over the holes to prevent loss of fluid.  Also confirm that the tube has no sizeable air bubbles.  (A tiny amount is acceptable).

6. Now invert the tube in your beaker of warm water (cap down).  Start timing.  Keep beaker @ 35-40ºC for the duration for the lab.  (The tubes will begin to leak yeast solution out of the holes.)

7. At the end of the first 3 minutes, note where carbon dioxide bubbles (include foam) have pushed the fluid down to.  Record this mL reading on the data table.
8. Continue to take readings every 3 minutes until 30 minutes have elapsed.  Record how many mL for each three-minute interval.  Be sure to maintain water bath at 35-40ºC.
Results:



Name ________________________  Class ____  Date ___________
For your results, you should have each of the following:

a. class/team data charts 
b. graph of your lab group’s CO2 production vs. time (Honors only: do for homework)
c. graph of class average CO2 production vs. time (Honors and CP:do for homework)         
Your Lab Group Results, showing mL of fluid displaced by CO2:    
                                                             Time Elapsed (in minutes)
	SUGAR  
	3
	6
	9
	12
	15
	18
	21
	24
	27
	30

	Dextrose 
	
	
	
	
	
	
	
	
	
	

	Lactose 
	
	
	
	
	
	
	
	
	
	

	Maltose 
	
	
	
	
	
	
	
	
	
	

	Sucrose 
	
	
	
	
	
	
	
	
	
	


Class Averages, showing mL of fluid displaced by CO2:
	SUGAR  
	3
	6
	9
	12
	15
	18
	21
	24
	27
	30

	Dextrose 
	
	
	
	
	
	
	
	
	
	

	Lactose 
	
	
	
	
	
	
	
	
	
	

	Maltose 
	
	
	
	
	
	
	
	
	
	

	Sucrose 
	
	
	
	
	
	
	
	
	
	


Conclusion & Questions for Analysis:  do for homework
1. Using evidence from the tables above, does yeast equally metabolize all sugars?  Explain.

2. Do your group results match the class average numbers?  What’s different?
3. Which sugar was least effectively metabolized?  Why do you think this was so?  

4. How was the effectiveness of the yeast to metabolize sugars measured?



5. Which set of numbers is more reliable; your group’s or the class averages?  Why?
