
 Experiment 

 12A 

Biology with Handhelds 12A - 1 

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, oxygen gas is consumed and carbon dioxide, CO2, is 
produced. You will use a CO2 Gas Sensor to monitor the production of carbon dioxide as yeast 
respire using different sugars. The four sugars that will be tested are glucose (blood sugar), 
sucrose (table sugar), fructose (fruit sugar), and lactose (milk sugar).  
 
OBJECTIVES 
In this experiment, you will 

• Use a CO2 Gas Sensor to measure concentrations of carbon dioxide during aerobic 
respiration. 

• Determine the rate of respiration by yeast while using different sugars. 
• Determine which sugars can be used as a food source by yeast. 
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Figure 1 

 
MATERIALS 

LabPro interface 600 mL beaker (for water bath) 
Palm handheld Beral pipets 
Data Pro program hot and cold water 
Vernier CO2 Gas Sensor thermometer 
250 mL respiration chamber four 10 X 100 mm test tubes 
5% glucose, sucrose, lactose, and   

fructose sugar solution 
yeast suspension  
Graphical Analysis or Logger Pro 

(optional) 
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PROCEDURE 
1. Prepare a water bath for the yeast. A water bath is simply a large beaker of water at a certain 

temperature. This ensures that the yeast will remain at a constant and controlled temperature. 
Use a warm water bath and set it between 38 – 40°C. Leave a thermometer in the water bath 
during the course of the experiment to monitor the temperature of the water bath. 

2. Obtain a plastic 250 mL respiration chamber and use tape to label it with the group’s names. 

 3. Obtain the 5% sugar solutions in the following order: 
 

a. Place 4 mL of the glucose solution in plastic 250 mL respiration chamber (1st experiment)  
b. Place 4 mL of the sucrose solution in plastic 250 mL respiration chamber (2nd experiment) 
c. Place 4 mL of the fructose solution in plastic 250 mL respiration chamber (3rd experiment) 
d. Place 4 mL of the lactose solution in plastic 250 mL respiration chamber (4th  experiment) 
e. Place 4 mL of distilled water in plastic 250 mL respiration chamber (5th experiment) 

 
4. Obtain the yeast suspension. Gently swirl the yeast suspension to mix the yeast that 

settles to the bottom. Put 6 mL of yeast into the plastic 250 mL respiration chamber. Gently 
swirl each test tube to mix the yeast into the sugar solution.  

5. Set the plastic 250 mL respiration chamber into the water bath.  

6. Incubate the respiration chamber for 5 minutes in the water bath. Keep the temperature of the 
water bath constant (38 – 40°C ). While the test tubes are incubating, proceed to Step 7.  

7. Plug the CO2 Gas Sensor into Channel 1 of the LabQuest handheld. 
      Press the power button on the handheld to turn it on.  

 8. Set up the handheld and interface for an CO2 Gas Sensor. 

a. Make sure the units are ppm.  
b. Ideally it should read between 350 and 400 ppm 
c. If it does not, then try using the stylus to depress the button 
    in the hole marked “CAL” for three seconds. 
    (do not exhale in the vicinity of the sensor) 
 
d. From the Sensor Drop Down Menu, choose Data Collection 
e. Type in the length of the experiment (4 minutes) 
f. Type in the rate as 12 samples/min (NOT min/sample) 
g. Press “OK”  

 
 9. When incubation is finished, place the shaft of the CO2 Gas Sensor in the opening of the 

respiration chamber. Gently twist the stopper on the shaft of the CO2 Gas Sensor into the 
chamber opening. Do not twist the shaft of the CO2 Gas Sensor or you may damage it. 

 10. Wait one minute for readings to stabilize, then tap  to begin data collection. Data will 
be collected for 5 minutes. 

 11. When data collection has finished, a graph of carbon dioxide gas vs. time will be displayed. 

 12. Remove the CO2 Gas Sensor from the respiration chamber.  
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 13. Fill the respiration chamber with water and then empty it. Make sure that all yeast have been 
removed from the respiration chamber. Thoroughly dry the inside of the respiration chamber 
with a paper towel.  

 14. Use a notebook or notepad to fan air across the openings in the probe shaft of the CO2 Gas 
Sensor for 1 minute.  

 15. Perform a linear regression to calculate the rate of respiration. 

a. Highlight the part of the curve you want analyze. 
b. From the Analyze Drop Down Menu, choose Curve Fit 
c. Select the probe you want to calibrate (oxygen probe) 
d. Where it says Choose Fit, select Linear 
e. Record the slope in the lab chart (m = slope, keep track of + or - sign) 
f.  Save the data from the first run by pressing “file cabinet” button 

 
 16. Repeat Steps 3 – 15 for each of the sugar solutions.(excluding steps 7 and 8) 

 
 
DATA 

Table1: Lab group results  Table 2: Class averages 

Sugar tested Respiration rate (ppm/s)  Sugar tested Respiration rate (ppm/s)

Glucose   Glucose  

Sucrose   Sucrose  

Fructose   Fructose  

Lactose   Lactose  

Distilled Water   Distilled Water  
 
 
 
PROCESSING THE DATA 
1. Record the respiration rates for each of the sugars you tested on the class data table,. When 

all other groups have posted their results, calculate the average rate of respiration for each 
sugar. Record the average rate values in Table 2.  

 

2. Plot a bar graph of all four sugars tested. Place the respiration rates recorded in Table 1 along 
the y-axis, and sugar tested along the x-axis.  
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QUESTIONS 
1. Considering the results of this experiment, do yeast equally utilize all sugars? Explain. 

 

2. Hypothesize why some sugars were not metabolized while other sugars were. 

 

3. Why do you need to incubate the yeast before you start collecting data? 

 

4. Yeast live in many different environments. Make a list of some locations where yeast might 
naturally grow. Estimate the possible food sources at each of these locations. 

 


