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Yeast Beasts in Action

Yeasts are microorganisms. They can break hydrogen peroxide down into water and oxygen gas. In this experiment you will investigate yeast activity in acidic, neutral, and basic mixtures. You will observe yeast activity by measuring pressure caused by the oxygen gas they produce.

OBJECTIVES

In this experiment, you will

· Use a Pressure Sensor to measure pressure.

· Measure and compare yeast activity in acidic, neutral, and basic mixtures.

· Make a conclusion about yeast activity.

MATERIALS

	TI-83 Plus or TI-84 Plus graphing calculator
	yeast suspension  

	EasyData application
	3 test tubes 

	data-collection interface
	test tube rack  

	Vernier Gas Pressure Sensor 
	dropper  

	1-hole stopper with tapered valve

  
	acidic mixture (diet soft drink)  

	10 mL graduated cylinder
	neutral mixture (skim milk)  

	3% hydrogen peroxide
	basic mixture (stomach antacid)  
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Figure 1

PROCEDURE

1.
Obtain and wear goggles.  

2.
Turn on the calculator. Connect the Pressure Sensor, data-collection interface, and calculator.

3.
Set up EasyData for data collection.

a. Start the EasyData application, if it is not already running. 

b. Select [image: image2.png](File)



 from the Main screen, and then select New to reset the application.

c. Select [image: image3.png]


 from the Main screen, then select Time Graph…
d. Select [image: image4.png][ Edit )



 on the Time Graph Settings screen.

e. Enter 2 as the time between samples in seconds and select [image: image5.png][ Next



.

f. Enter 60 as the number of samples and select [image: image6.png][ Next



. Data collection will last 120 seconds.
g. Select [image: image7.png]


 to return to the Main screen.

4.
Place three clean test tubes in a test tube rack and label them A, N, and B (for acid, neutral, and base). Add 3 mL of hydrogen peroxide and 3 mL of each mixture to its test tube, as directed in the table below.  

	Mixture
	mL Hydrogen peroxide
	mL Mixture

	A (acid)
	3
	3

	N (neutral)
	3
	3

	B (base)
	3
	3
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Figure 2
5.
Using a clean dropper, add 2 drops of yeast to Test Tube A. Note: Be sure not to let the yeast fall against the side of the test tube.

6.
Insert the 1-hole stopper assembly into the test tube. Note: Firmly twist the stopper for an airtight fit.  


7.
Swirl the tube to thoroughly mix its contents. Stand the test tube in the rack.


8.
Select [image: image9.png](Start |



 to begin data collection.


9.
Connect the free end of the plastic tubing to the connector in the rubber stopper as shown in Figure 2.


10.
Data will be collected for 120 seconds. Do not shake the test tube during data collection.  


11.
Record the highest pressure for this run.  

a. When data collection is complete after 120 seconds, a graph of pressure vs. time will be displayed. Use [image: image10.png]


 to examine data points along the curve. As you move the cursor right or left, the time (X) and pressure (Y) values of each data point are displayed above the graph.

b. Record the highest pressure reading.

c. Select [image: image11.png][ Main |



 to return to the Main screen.


12.
Disconnect the tubing from the rubber stopper and remove the rubber stopper from the test tube.


13.
Repeat Steps 5–12 using Test Tube N. Note: After selecting [image: image12.png](Start |



, then select [image: image13.png]


 to overwrite the previous data and begin data collection.


14.
Repeat Steps 5–12 using Test Tube B.  

DATA 

	Mixture
	Highest pressure (kPa)

	Acidic (diet soft drink)
	

	Neutral (skim milk)
	

	Basic (stomach antacid)
	


PROCESSING THE DATA

1.
In which mixture was the yeast activity greatest? Explain.  

2.
In which mixture was the yeast activity least? Explain.

3.
What can you conclude from the results of your experiment?

EXTENSIONS

1.
Prepare a bar graph of the results of your experiment.  

2.
Observe yeast growing under a microscope.  

3.
Use a pH system to measure the pH of each mixture used in this experiment.  

4.
Design an experiment to find the best pH for yeast. Perform the experiment you designed.
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