
   LABORATORY
INVESTIGATION

A Study of Yeast Fermentation - Teacher Instructions
In this laboratory investigation, students measure the rate of fermentation in yeast cells.  Data 

are collected showing that the rate is altered by:
1. The pH of the reaction mixture.
2. The amount of yeast added to the reaction mixture.
3. The type of sugar added to the reaction mixture.

As part of the laboratory, students are forced to think about the design and execution of an 
experiment.  They experience the need to control all conditions but the experimental variable.  They 
practice using new terminology, (independent and dependent variables), and they gain in their ability 
to work cooperatively with others on a group task.  The final oral report provides another opportunity 
to develop "higher order" thinking and presentation skills.

One way to approach this laboratory is to inform the class that they are part of a large research 
group.  The task of the group is to determine the optimal conditions for a new fermentation process to be 
used at the local brewery or bakery.  The only given is the process must be run at 25 degrees Celsius.  
They, as members of small teams,  must find the optimum yeast concentration, pH and type of sugar to 
use with the new process.  The team oral reports become the avenue for sharing their newly discovered 
information with the entire research group.

Time 
 Three classes - two periods to run the experiment and to complete the data analysis, one period to 
present team reports.

Vernier Equipment
Pressure sensor, LabPro interface, gas pressure accessories kit 

Materials
(All Teams)  Clock with second hand, water bath, reaction flask with valve and tubing, turkey 
baster, thermometer, source of hot and cold water, balance (decigram), 25 mL graduated cylinder, 
buffer pH 7, yeast, and sucrose.

(Research Groups):  yeast as needed; buffer ph 3, 5, 7, 9 11; various monosaccharides (glucose, 
galactose, fructose);  and various disaccharides (sucrose, maltose, lactose)

Safety
It is necessary for students to wear safety glasses as the reaction in the vessel will generate pressure.  It 
is generally advisable to open the pressure valve if the reading reaches 120 kPa.  If the pinch clamp is 
not removed promptly after each run, the carbon dioxide could cause the rubber stopper and hose to be 
ejected from the flask.  

Preparations:  
1. Rapid rising yeast, when used with this experiment, gives the most consistent results.  It can be 

purchased as needed from local supermarkets.  Sucrose is also less expensive when purchased 
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locally.  The other sugars are all listed and sold by many scientific supply companies.

2. It is important to wait exactly 10 minutes for the yeast, buffer, and sugar mixture to become 
active before starting data recording.  Control this time interval for all experimental runs as 
the fermentation rate will be related to the incubation time as well as to other variables.  The 
yeast mixture and flask should be incubated in the water bath at 25 degrees C.

3. The Vernier accessories kit contains all of the connectors needed to join the reaction vessel to the 
pressure sensor.  The reaction chamber is made from a 125 ml. Erlenmeyer flask (See figure 1).  
The flask is fitted with a #5 two hole rubber stopper with two Luer-lock adaptors.  A 2-way 
valve is connected to one of the adaptors.  The second adaptor is jointed to a section of plastic 
tubing with two Luer-lock connectors.  One connector is joined to the rubber stopper and the other 
end is joined to the pressure sensor.  A large 2 liter beaker  works well as a constant temperature 
water bath container.

4. Buffers are available from scientific suppliers and come packaged in envelopes as dry powders.  
The Chemenvelope brand is convenient to mix and produces a clear solution.  This brand is 
packaged as 5 envelopes in a carton.  Each envelope makes 500 ml. of buffer when mixed with 
distilled water.  Recipes are available for mixing your own buffers but the cost of the chemicals 
plus the preparation time exceeds the price of the pre-packaged buffer.

5. To get consistency between the different experimental runs it is necessary to hold the 
temperature of the water bath to 25 degrees Celsius +/- 2 degrees. The team member responsible 
for the water bath should always bring the temperature up to the desired level before the start 
of each run.  It should not be necessary to adjust the temperature during the run.  For consistant 
results it also important for the students to constantly swirl the reaction flask.  

6. The program, Logger Pro, collects the data samples, stores them and plots them.  For this 
experiment it will be necessary to change the  graph X -Y scales and it might be necessary to 
help one or more of the student groups with this task.  To begin, ask the team to start by clicking 
on the Logger Pro icon to load the program.  This brings up the table and graph with default 
scaling. Clicking on collect will start a plot of the rooms air pressure and new readings will 
appear in the table every second.  Demonstrate how to move the plot line to the bottom of the 
graph  by changing the scale of the Y axis. This is accomplish ed by moving the pointer over the 
number zero at the bottom of the Y axis.  This causes the outline of a box to appear.  Clicking in 
the box. causes it to be highlighted.  Type in the new starting value of the axis, in this case 95.  
Click somewhere in the graph to shift the axis downward.  Change the upper most value of the 
Y axis by moving  the pointer over the top number of the Y axis.  A new box appears.  Click in 
the box in highlight it.  Type  in the new value 120.  Click somewhere in the graph to change 
the upper scale value.  Change the data collection time by moving the pointer over the last 
number of the X axis.  A box appears.  Click in the box to highlight it.  Type in the new 
collection time (300).  Click somewhere in the graph to change the X axis scale.  At this point 
the pressure sensor is in proper adjustment and should not be changed during the experiment. 

7. It will be necessary to review the procedure for determining the slopes of the graphs produced.  
You may wish to refer the students to the procedure used in Seed Respiration Experiment or just 
go over the entire process again.  Making of a graph from a series of other graphs is always a 
conceptual leap and may need further explanation and discussion.  Slope values should be 
converted from kPa/sec to kPa/min before they are recorded in the data table.

8. It is assumed that each class will be broken into five teams.  With five teams one variable will 
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be replicated twice.  For reporting purposes, consideration could be given to either; (1) asking 
each to team report their findings or (2) combining the findings of the two teams into one report.

9. It is possible to scale down the quantity of reagents used in this experiment in order to cut costs.  
If the teacher decides to scale down everything down by 50% expect the reactions to run slower 
and for the laboratory investigation to take a longer period of time.  

10. Sample test runs and a graphs showing change associated with the amount of yeast used follow.  
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