
AP Biology Cell Respiration Lab 
 
Introduction:   
 Respiration refers to two different but related processes.  Respiration is the active 
acquisition of oxygen by an organisms and cellular respiration is the release of energy from 
organic compounds by metabolic chemical oxidation within each cell. 
 
Note the equation below for complete oxidation of glucose.  Oxygen is required for this energy-
releasing process to occur.   
 
       C6H1206  +  6O2                      6CO2  +  6H2O +  686 kilocalories of energy 
 
Objective: To measure oxygen consumption during respiration as the change in gas volume in 
respirometers containing different germinating and non-germinating seeds.   
 
Skip Writing Materials 
Skip Writing Procedure 
 
Design of lab: 
 
A number of physical laws relating to gases are important to the understanding of how the 
apparatus that you will use in this exercise works.   
 

PV = nRT 
 
Where: 

• P = pressure of gas 
• V = volume of gas 
• N = number of molecules of gas 
• R = gas constant (value is fixed) 
• T = temperature of gas 

So:  
1. If termperature and pressure are kept constant, then the volume of the gas is directly 

proportional to the number of molecules of the gas. 
2. If the temperature and volume remain constant, then the pressure of the gas changes in 

direct proportion to the number of molecules of gas present. 
3. If the number of gas molecules and the temperature remain constant, then the pressure is 

inversely proportional to the volume. 
4. If the temperature changes and the number of gas moelcules is kept constant, then either 

pressure or volume (or both) will change in direct proportion to temperature 
5. Gases and fluids flow from regions of high pressure to regions of low pressure.   

 
CO2 produced during cellular respiration will be removed in the presence of potassium 
hydroxide (KOH) and will form solid potassium carbonate (K2CO3).   
CO2 +  2 KOH            K2CO3 + H20  
 



Therefore the change in volume of gas in respirometer will be directly related to the amount of 
oxygen consumed.   
 
Hypothesis: If water temperature and volume remain constant, the water will move toward the 
region of lower pressure due to the consumption of O2. 
 
The amount of O2 consumed will be measured over a time course.   
 

     Table 1 
Respirometer Temperature = 10°C Contents 
1 10°C Beads 
2 10°C Germinating peas 
3 10°C Non-germinating peas + beads 
4 10°C Germinating mung beans 
5 10°C Germinating barley seed 

 
Procedure: 

1. Set up a 10°C water bath immediately to allow for time to adjust the temperature of each.  
Add ice to attain the 10°C bath.   

2. Obtain a 100mL graduated cylinder and fill it with 50mL of water.  Drop in 20 
germinating peas and determine the amount of water that was displaced (which is equal 
to the volume of peas).  Record the volume of 20 germinating peas.  Remove peas and 
place them on paper towel.  They will be used in respirometer 2.   

3. Refill the graduated cylinder with 50mL of water.  Drop beads, until the volume is 
equivalent to that of the germinating peas. This will be respirometer 1. 

4. Refill the graudated cylinder with 50mL of water. Drop 20 non-germinating seeds, then 
add enough glass beads to attain an equivelant volume. This will be respirometer 3.  

5. Do the same for respirometers 4 and 5.  The volume of each should be equivalent.  
 

6. To assemble a respirometer, vials with steel washers on the end (to prevent floating).  
Number the vials.   

7. Place an absorbent cotton ball in each of the vials and push each down to the bottom 
using a pipet or pencil tip.  

8. Without getting liquid on the sides of the respirometers, use a pipet to add 1mL of 15% 
potassium hydroxide (KOH) to the cotton. 

9. Add a piece of non-absorbent rayon that is slightly smaller than that of the cotton ball and 
place it on top of the KOH-soaked cotton.  Do NOT Tamp Down This Layer. 

10. Add the contents for respirometer 1. 
11. Repeat instructions for the rest of the respirometers. 
12. Insert the non-tapered end of the pyrex graudated pipet into the wide end of a stopper so 

that the tapered end of the pipet points away from the stopper and so that the pipet 
extends just beyond the bottom of the stopper.   

13. Firmly insert the stopper into the vial.  The seal that has been created between the stopper 
and vial should be sufficient to prevent the pipet from easily moving up and down in the 
stopper.   

14. Place a washer over the pipet tip and guide it down the pipet until it rests on the stopper. 



15. Repeat entire setup for the other vials. 
16. Respirometers should look like ones below: 

 
17. Submerge lower portion only.  Place the pipettes out of the water during an equilibration 

period of 9 minutes.  Do this with each pipet.   
18. After equilibration period of 9 minutes add one drop of food coloring to the exposed tip 

of each respirometer and wait one minute.  Turn each of the respirometers so that the 
graduation marks on the pipets are facing up.   

19. Carefully shift the respirometers are completely immersed in the water bath.  Do Not 
Touch Respirometers.  Water will enter the pipette for a short distance (don’t panic).   

20. Wait 5 more minutes, allow respirometers to equilibrate.   
21. Record each respirometer to the nearest 0.01mL and take the temperature of the water 

bath to ensure constant temp. 
22. Every 5 minutes, for the next 25 min, take readings of the location of the dye.   

 
 
 
 
 
 
 



Table 2 
Time 
Min. 

Bead alone 
mL 

Germ. Peas 
mL 

No germ pea 
mL 

Mung bean 
mL 

Barley 
mL 

 Reading 
@ time x 

Diff. Reading 
@ time x 

Diff. C.D Reading 
@ time x 

Diff. C.D Reading 
@ time x 

Diff. C.D Reading 
@ time x 

Diff. C.D 

0               
5               

10               
15               
20               
25               

 
*Difference = (Initial Reading at Time 0) – (Reading at Time x) 
**C.D = Corrected Difference = (Initial Pea Seed Reading at Time 0 – Pea Seed Reading at 
Time x) – (Initial Bead Reading at Time 0 – Bead Reading at Time x) 
 
 
   Analysis of Results: 

1. What was the independent variable for each seed variety? ________ 
2. What was the dependent variable? ____________ 
3. What was the corrected difference represent? ________________   
4. Graph the results from the corrected difference column for each.   
5. Determine the slope of each line on the graph. (Show calculation) 

a. Bead alone ______ mL 02/min.  
b. Germinating pea _____ mL 02/min. 
c. Non-germinating pea _____ mL 02/min. 
d. Mung bean _______ mL 02/min. 
e. Barley ________ mL 02/min. 

6. Describe the relationship between the amount of 02 consumed and time. 
7. Why is it necessary to correct the pea readings with bead readings? 
8. What was the effect of germination verses non-germination on pea seed respiration? 
9. What would your results have looked like if you did not add KOH to the chamber? 
10. What would your results have looked like if you heated baths to 30°C and why?  
11. What would they have looked like if you had run your experiment in boiling water and 

why? 
12. Since seeds are plants, could the results have been influenced by photosynthesis?  Why or 

why not?  How could you tell the difference? 


