
Respiration Lab 

Before you begin, save this Lab Report Template on your computer as LastNameAPBIORespire 

Read all the instructions below before you start! 

1. Please go to the following website: http://www.biocourse.com/mhhe/bcc/domains/biolabs.xsp 

2. Scroll down and click on the link to Respiration.  It is the seventh one down on the left. 

3. Read the instructions for entering the virtual lab.  There is background information in the online lab 
manual that will be helpful in interpreting your results.  Please review the steps in anaerobic and 
aerobic respiration before or while you are completing this lab simulation.  You may find it helpful 
to have your textbook open to refer to while you do the lab.  You may also need to use additional 
sources of information. 

4. Remember to cite all external sources that you use, using proper style.  Failing to do so is plagiarism. 

5. You do not need to answer the online questions, but you should think about them as you proceed 
thorough the lab. 



 

Experiment 1: Fermentation (Anaerobic Respiration) 
Predict the effects of extra glucose and extra pyruvate on the relative fermentation rates for the control 
culture. 

Prediction: ____________________________________________ 

Predict the relative fermentation rates for two yeast cultures, one of which contains a poison that 
inhibits glycolysis.  (HINT: Fermentation can only occur if it is preceded by glycolysis) 

Prediction: ____________________________________________ 

a. Continue to the simulation screen and click Clear Data and then click the Fermentation tab 

b. Select Control and then click Graph Data 

c. Repeat for glucose, pyruvate, and NaF 

d. Record your results in the Table 4-1, reading the data from the online display 

e. Graph your data using Create-a-Graph (http://nces.ed.gov/nceskids/graphing/) 

Results Experiment 1 

Data Table 4.1: CO2 Production in the Presence and Absence of 
Glycolysis Inhibitors and Substrates 

Group CO2 Production (mL/h) 

Control  

Glucose  

Pyruvate  

NaF (glycolysis inhibitor)  

Analysis Experiment 1 
a. What was the effect of additional glucose on yeast fermentation rate?  Is this what you predicted?  

Explain the effect/lack of effect of additional glucose, referring to outside sources as needed. 

b. What was the effect of additional pyruvate on yeast fermentation rate?  Is this what you predicted?  
Explain the effect/lack of effect of additional pyruvate, referring to outside sources as needed. 

c. What was the effect of NaF on yeast fermentation rate?  Was there any evidence of fermentation in 
the culture with NaF?  Explain this observation. 

d. What do you think would happen if NaF was added with the extra glucose or the extra pyruvate? 

Conclusion Experiment 1: 
Short, testable statements about the effects of about glucose, pyruvate, and NaF on yeast fermentation 



 

Experiment 2: Temperature 
Predict the effects of increasing temperature on fermentation rates in yeast. 

Prediction: ____________________________________________ 

a. Click Clear Data and then click the Temperature tab 

b. Select Ice Bath and then click Graph Data 

c. Repeat for Room Temperature, 90°F, and Boiling. 

d. Record your results in the Table 4-2, reading the data from the online display 

e. Graph your data in °C using Create-a-Graph (http://nces.ed.gov/nceskids/graphing/) 

f. Note the F  Temperature conversions in the Data Table 4.2 

Results Experiment 2 

Data Table 4.2: Effect of Temperature on CO2 Production in Yeast 

Group CO2 Production (mL/h) 

Ice Bath (0°C)  

Room Temperature (25°C)  

90°F (35°C)  

Boiling (100°C)  

Analysis Experiment 2 
a. What was the effect of increasing temperature on fermentation rate?  Is this what you predicted? 

b. What might be the fermentation rate at 50°C?  How would you test this prediction? 

c. What was the effect of boiling on yeast fermentation rate?  Explain the results. 

d. How does this relate to the fact that bread is set out to rise before baking? 

e. What was the effect of NaF on yeast fermentation rate?  Was there any evidence of fermentation in 
the culture with NaF?  Explain this observation. 

f. What do you think would happen if NaF was added with the extra glucose or the extra pyruvate? 

Conclusion Experiment 2: 

Short, testable statement about the effect of temperature on fermentation rate in yeast 



 

Experiment 3: pH 
Predict the effects of pH on fermentation rates in yeast. 

Prediction: ____________________________________________ 

a. Click Clear Data and then click the pH tab 

b. Select pH2 and then click Graph Data 

c. Repeat for pH values of 4, 6, 8, 10 

d. Record your results in the Table 4-3, reading the data from the online display 

e. Graph your data using Create-a-Graph (http://nces.ed.gov/nceskids/graphing/) 

Results Experiment 3 

Data Table 4.3: Effect of pH on CO2 Production in Yeast 

Group CO2 Production (mL/h) 

pH2  

pH4  

pH6  

pH8  

pH10  

Analysis Experiment 3 
a. What is the optimal pH for fermentation in yeast? 

b. Explain why relatively little fermentation occurs at the extreme pH values. 

c. What might be the fermentation rates at pH 1, 3, 5, 7, 9, 11? 

d. How does this relate to the bread industry? 

Conclusion Experiment 3: 

Short, testable statement about the effect of pH on fermentation rate in yeast 



 

Experiment 4: Germinated and Ungerminated Peas/ Light and Dark 
Predict the relative respiration rates in germinated and un-germinated pea seeds 

Prediction: ____________________________________________ 

Predict the relative respiration rates in plants placed in light and those placed in dark 

Prediction: ____________________________________________ 

a. Click Clear Data and then click the Respiration in Plants 

b. Select Ungerminated Seeds and then click Graph Data 

c. Repeat for Germinated Seeds, Plant in Dark, and Plant in Light 

d. Record your results in the Table 4-4, reading the data from the online display 

e. Graph your data using Create-a-Graph (http://nces.ed.gov/nceskids/graphing/) 

Results Experiment 4 

Data Table 4.4: Respiration Rates in Germinated and Ungerminated 
Seeds, Plants in Light and Plants in Dark 

Group CO2 Production (mL/h) 

Germinated Seeds  

Ungerminated Seeds  

Plants in Light  

Plants in Dark  

Analysis Experiment 4 
a. Which seeds showed the higher respiration rate? 

b. Explain 

c. Which plants showed the higher respiration rate? 

d. Compare/contrast the respiration rates of germinated seeds and plants placed in the light.  Explain 
the differences! 

e. What, if any, are the controls in this experiment? 

Conclusion Experiment 4: 

Short, testable statement about the difference in respiration rate in germinated and ungerminated seeds 

Short testable statement about the difference in respiration rate in plants placed in the light and those 
placed in the dark 



 

Experiment 5: Respiration in Plants and Animals 
Predict the relative respiration rates in a plant, a hummingbird, a snail, and a cat.  Assume that each 
organism is moderately active. 

Prediction: ____________________________________________ 

a. Click Clear Data and then click the Organisms 

b. Select Plant and then click Graph Data 

c. Repeat for Hummingbird, Snail, and Cat 

d. Record your results in the Table 4-5, reading the data from the online display 

e. Graph your data using Create-a-Graph (http://nces.ed.gov/nceskids/graphing/) 

Results Experiment 5 

Data Table 4.5: Respiration Rates in Plant, Hummingbird, Snail, 
and Cat 

Group CO2 Production (mL/h) 

Plant  

Hummingbird  

Snail  

Cat  

Analysis Experiment 5 
a. Which organism showed the highest respiration rate? 

b. Do all the organisms have the same mass?  How might mass be related to respiration rates?  How 
could you control for mass in this experiment? 

c. Are the relative rankings of respiration rates similar to those you predicted?  If not, explain the 
differences between observations and results. 

Conclusion Experiment 5: 
Short, testable statement about the difference in respiration rates in plant, hummingbird, snail, and cat 



 

Experiment 6: Glycolysis Inhibitors 
Recall that aerobic respiration involves glycolysis, Acetyl-CoA entering the Krebs cycle, and electron 
transport.  Please refer to your text to review these steps in aerobic respiration. 

Predict the effects of a glycolysis inhibitor alone or in combination with pyruvate or Acetyl-CoA on 
CO2 production. 

Prediction: ____________________________________________ 

a. Click Clear Data and then click the Glycolysis Inhibitors 

b. Select Control and then click Graph Data 

c. Repeat for Inhibitor, Inhibitor with Pyruvate, and Inhibitor with Acetyl-CoA 

d. Record your results in the Table 4-6, reading the data from the online display 

e. Graph your data using Create-a-Graph (http://nces.ed.gov/nceskids/graphing/) 

Results Experiment 6 

Data Table 4.6: Respiration Rates in Presence of Glycolysis 
Inhibitor and/or Pyruvate and/or Acetyl-CoA 

Group CO2 Production (mL/h) 

Control  

Inhibitor  

Inhibitor with Pyruvate  

Inhibitor with Acetyl-CoA  

Analysis Experiment 6 
a. What was the effect of the glycolysis inhibitor alone on CO2 production?  Did the inhibitor totally 

eliminate respiration?  Explain. 

b. Compare/contrast CO2 production in the control and inhibitor with pyruvate conditions.  Explain the 
similarities or differences you noted, referring to the results from Experiment 1.  What is the 
function of pyruvate in glycolysis and aerobic respiration? 

c. Compare/contrast CO2 production in inhibitor with pyruvate and inhibitor with acetyl-CoA 
conditions.  Is this what you predicted?  Explain the differences, considering the role of acetyl-CoA 
in aerobic respiration 

Conclusion Experiment 6: 

Short, testable statements about the effects of glycolysis inhibitors on aerobic respiration in the presence 
of pyruvate and acetyl-CoA 



 

Experiment 7: Krebs Cycle 
Predict the effects of a Krebs cycle inhibitor alone or in combination with pyruvate or Acetyl-CoA on 
CO2 production. 

Prediction: ____________________________________________ 

a. Click Clear Data and then click the Glycolysis Inhibitors 

b. Select Control and then click Graph Data 

c. Repeat for Inhibitor, Inhibitor with Pyruvate, and Inhibitor with Acetyl-CoA 

d. Record your results in the Table 4-7, reading the data from the online display 

e. Graph your data using Create-a-Graph (http://nces.ed.gov/nceskids/graphing/) 

Results Experiment 7 

Data Table 4.6: Respiration Rates in Presence of Glycolysis 
Inhibitor and/or Pyruvate and/or Acetyl-CoA 

Group CO2 Production (mL/h) 

Control  

Inhibitor  

Inhibitor with Pyruvate  

Inhibitor with Acetyl-CoA  

Analysis Experiment 7 
a. What was the effect of the Krebs cycle inhibitor alone on CO2 production?  Did the inhibitor totally 

eliminate respiration?  Explain. 

b. Compare/contrast CO2 production in the control and inhibitor with pyruvate conditions.  Explain the 
similarities or differences you noted, considering the role of pyruvate in glycolysis and aerobic 
respiration? 

c. Compare/contrast CO2 production in inhibitor with pyruvate and inhibitor with acetyl-CoA 
conditions.  Is this what you predicted?  Explain the differences, considering the role of acetyl-CoA 
in aerobic respiration 

Conclusion Experiment 7: 
Short, testable statements about the effects of Krebs cycle inhibitors on aerobic respiration in the 
presence of pyruvate and acetyl-CoA 


