Working with Data: Cellular Respiration

AP Biology 

This protocol for testing respiration involves the use of a respirometer. A respirometer

measures changes in gas volume. Organisms are contained in a glass vial, the opening of of which is fitted with a 1mL pipette. The respirometer is submerged in water, a little of which flows into the open end of the pipette. As the organism respires, O2 is pulle dout of the air in the pippette, and the CO2 product is . This way the gas volume inside the system decreases, and with this change in pressure, water moves into the pipette. Because the amount of water that enters the pipette is directly proportional to the change in the amount of gas in the system, measuring the water volume in the pipette allows you to measure the rate of respiration. 
Students performed the following lab to observe respiration in seeds at diffeent temperatures. 
A. Respirometers were assembled as follows: 


Trial 1 contained 25 germinated seeds. 


Trial 2 contained 25 dry seeds plus beads to equal the volume of Trial 1. 


Trial 3 was all beads, a volume equal to the first two trials. 

• Each respirometer also had cotton soaked in potassium hydroxide (KOH), which reacts with the CO2 gas produced  in respiration to make a solid, potassium carbonate (K2CO3). 

• After letting the respirometers equilibrate in the water bath for a few minutes, the apparatus were submerged in a tray of water. Only a little water initially entered each pipette.
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B. The students recorded the following changes in the water (and therefore air) level of each respirometer over time:

	Temp

In C
	Time (min)
	Germinating peas
	Dry peas
	Beads

	
	
	Pipette reading mL
	Total

Change
	Pipette reading
	Total Change
	Pipette reading
	Total Change

	25
	Start
	0.91
	-
	0.92
	-
	0.90
	-

	
	5
	0.84
	-.07
	0.89
	-0.01
	0.89
	-0.01

	
	10
	0.77
	-0.14
	0.87
	-0.02
	0.89
	-0.01

	
	15
	0.71
	-0.20
	0.87
	-0.02
	0.90
	0.00

	
	20
	0.64
	-0.27
	0.85
	-0.04
	0.88
	-0.02

	10
	Start
	0.92
	-
	0.91
	-
	0.88
	-

	
	5
	0.88
	-0.04
	0.90
	-0.00
	0.89
	0.01

	
	10
	0.85
	-0.07
	0.87
	-0.01
	0.87
	-0.01

	
	15
	0.83
	-0.09
	0.86
	-0.03
	0.88
	0.00

	
	20
	0.80
	-0.12
	0.86
	-0.04
	0.87
	-0.01


Discussion Questions: 

1. Identify the independent and dependant variables of the lab. Identify at least three constants, and describe the purpose of each.

2. What is the purpose of KOH in this experiment? Why is it necessary? 

3. What is responsible for the change in air level in the pipette? Be specific.

4. What is the point of Trial 3? How should the data from Trial 3 be used? 

5. Summarize the change in the water/air level of the pipette of each respirometer. 

6. How do the dry pea results differ from those of the germinated peas?  Infer why. 

7. What was the effect of temperature on respiration rate? Infer why. 

8. Predict the results of an experiment that examines the rates of cellular respiration in peas that have been germinating for 0, 24, 48 and 72 hours. What results would you expect? Why?

9. This lab measures the rate of respiration via O2 consumed? What else could be measured that would indicate respiration? 











