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Yeast Cell Respiration Lab

(adapted from http://www.mysciencebox.org/bubblingyeast; protected under Creative Commons License: http://creativecommons.org/licenses/by-nc/2.5/)

Bubbling Yeast

Yeast are a single celled fungi that are a great model organism for studying respiration in the classroom. The species Saccharomyces cerevisiae is commonly used for leavening bread and fermenting beer but other species such as Candida albicans are known to cause infections in humans (vaginal yeast infections and diaper rash being the most common). In this investigation, you will fill the bulb of a disposable pipette (eyedropper) with yeast, then submerge the pipette in a test tube of water. You can then measure the rate of respiration by counting the number of bubbles of carbon dioxide gas that emerge from the tip of the pipette in a certain length of time. By varying the conditions, you can discover what variables affect the rate of respiration in yeast. By submerging the pipette in bromthymol blue (see Colorful Respiration activity), you can identify the gas being produced as carbon dioxide.

The idea of using inverted disposable pipettes to contain the yeast and measure their respiration rate came from a workshop led by Steve Ribisi of the University of Massachusetts.
Materials

· Fast-acting bread yeast (1 quarter ounce packet or 1 tablespoon per group)

· 1 tablespoon table sugar

· water

· Disposable plastic pipettes 
· Metal washers from the hardware store (These will weigh the pipettes down so that they don’t float up to the top of the tube. Make sure that the hole in the washers is large enough to sit around the neck of the pipette and rest on top of the bulb.)

· Small test tubes for mixing yeast solution with sugar solution

· Large test tubes 

· Experimental Group: Other Nutrient Sources:  for the yeast such as milk, apple juice, soda, Kool-aid, salt water, potato starch solution, flour in water, chicken broth, etc. Most of these work better if diluted in water 1:1.  Other Environmental Conditions:  choose a way, APPROVED BY YOUR TEACHER, to alter the environmental conditions relative to the Control Group.  
· Optional: bromthymol blue solution

Procedure

1. TEACHER: At least an hour before the activity, mix 1 packet of bread yeast with about 60mL of lukewarm water. Stir around 2 minutes until all the yeast is dissolved. Stir again just before use.

2. Coordinate all group members, so you can run the CONTROL GROUP and EXPERIMENTAL GROUPS at the same time!
3. CONTROL GROUP- Dissolve 12.5g of sugar in 120mL of lukewarm water. Stir around 1 minute until all the sugar is dissolved.

4. In a small test tube, mix equal quantities of the yeast solution and sugar solution. Stir gently to combine. Use separate droppers for each solution to avoid contaminating the original stock solutions.

5. Suck up some of this solution into a pipette. Invert the pipette and let the solution run down into the bulb. Carefully squeeze out the air and suck up some more yeast-sugar solution. Try to fill exactly half of the pipette bulb.

6. Thread 2 washers over the neck of the pipette so that they come to rest on top of the bulb.

7. Gently drop the pipette with washers into the large test tube.

8. Fill the large test tube with lukewarm water until the pipette is completely submerged.

9. Wait 5 minutes to allow the yeast time to equilibrate and begin respiration.

10. Count how many bubbles emerge from the top of the pipette each minute for 10 minutes.

11. Record this data on a table, and then complete the EXPERIMENTAL GROUP treatment. 
12. EXPERIMENTAL GROUP- Alter the EXPERIMENTAL GROUP treatment so that you can discover something new about the way that the rate of cellular respiration in yeast can be affected by the conditions the yeast are in.  Using the same yeast beaker from Step 1 in this procedure, 

13. Record this data on a table, then graph data from both groups on the graph (pg 4 of 4).
||-------------CONTROL GROUP-----------------||----------EXPERIMENTAL GROUP------------||
	Time 

(in minutes)
	Number of Bubbles
	Time 

(in minutes)
	Number of Bubbles

	                          0 MIN ______
	
	                          0 MIN ______
	

	                                             1 MIN ______
	
	                                             1 MIN ______
	

	2 MIN ______
	
	2 MIN ______
	

	3 MIN ______
	
	3 MIN ______
	

	4 MIN ______
	
	4 MIN ______
	

	5 MIN ______
	
	5 MIN ______
	

	6 MIN ______
	
	6 MIN ______
	

	7 MIN ______
	
	7 MIN ______
	

	8 MIN ______
	
	8 MIN ______
	

	9 MIN ______
	
	9 MIN ______
	

	10 MIN ______
	
	10 MIN ______
	


Analysis Questions
1. Describe how your “Experimental Group” set-up was different than your “Control Group” set-up.
2. What was the experimental design you chose intended to measure?  Was it successful?  Explain.

3. After completing the activity and graph, analyze your graph and then describe your observations below, in as much detail as possible!

4. As a result of this lab, what did you discover about the way that cellular respiration in yeast?  BE SPECIFIC!

5. Graph data from both tables on graph (next page).  Be sure to include a title, key, and 
      then label both axes.  DON’T FORGET UNITS!
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