Science in Motion	Name_______________________
	
Experiment 11B
	Cell Respiration
Cell Respiration
Cellular respiration refers to the process of converting the chemical energy of organic molecules into a form immediately usable by organisms. Glucose may be oxidized completely if sufficient oxygen is available by the following equation:
C6H12O6 + 6O2 6 H2O + 6 CO2 + energy
All organisms, including plants and animals, oxidize glucose for energy. Often, this energy is used to convert ADP and phosphate into ATP. 
Using the CO2 Gas Sensor, you will monitor the carbon dioxide produced or consumed by different organisms. Germinating and non-germinating peas, parsley leaves, and crickets will be tested.

OBJECTIVES
In this experiment, you will
· use a CO2 Gas Sensor to measure concentrations of carbon dioxide.
· determine which organisms produce a net gain of carbon dioxide
· determine which organisms produce a net loss of carbon dioxide
· determine rates of respiration.
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Figure 1
MATERIALS
	Windows PC
	Equal mass of crickets

	Vernier computer interface
	Parsley  leaves

	Logger Pro
	Two 250-mL respiration chambers

	Vernier CO2 Gas Sensor
	Lamp

	25 germinating peas (beginning mass)
	Balance

	Equal mass of non-germinating peas
	



PROCEDURE
1.	Open the Logger Pro program from the desktop.  Prepare the computer for data collection by clicking on file, then open, then choose Biology with Vernier. From this folder pick experiment 11B.  The vertical axis has carbon dioxide concentration scaled from 0 to 5000 ppm. The horizontal axis has time scaled from 0 to 5 minutes. The data rate is set to 6 samples/minute.
2.	Plug the CO2 Gas Sensor into Port 1 of the Vernier computer interface.
3.	Obtain 25 germinating peas and blot them dry between two pieces of paper towel. Determine the mass the 25 germinating seeds using the balance.  
4. 	Place the germinating peas into the respiration chamber.
5. 	Place the shaft of the CO2 Gas Sensor in the opening of the respiration chamber
6. 	Wait one minute, then begin measuring carbon dioxide concentration by clicking [image: ]. Data will be collected for 5 minutes, but you may stop it at 3 minutes.
7. 	After the 3-5 minutes are up, take the sensor out of the mouth of the chamber.  Use a notebook or notepad to fan air across the openings in the probe shaft of the CO2 Gas Sensor for 1 minute. 
8.   Return the germinating seeds to the stockpile. Fill the respiration chamber that contained the germinating seeds with water and then empty it. Thoroughly dry the inside of the respiration chamber with a paper towel. 
	9.	Determine the rate of respiration:
a. Click the Linear Fit button, [image: ], to perform a linear regression. (The button says ‘r = ‘ on it.) A floating box will appear with the formula for a best fit line.  
b. Record the slope of the line, m, as the rate of respiration for germinating peas in the Data Table on the next page. 
10. 	Move your data to a stored run. To do this, click on Experiment and choose Store Latest Run. 
 11.   Label the line by choosing Insert and then picking Text Annotation.  Type in this block “Germinating Seeds.”  Grab the bottom of the textbox line and drag it to the data line it should label.
	12.	Inform your instructor what mass you are using and give them one of your respiration chambers.  Your instructor will provide an equal mass of crickets.
	13.	Repeat Steps 5-11 for crickets 
 14.   Repeat Steps 5-11 for the non-germinating peas. Remember that the mass of the non-germinating peas should be the same as the mass of the germinating peas.
----		If instructed, save your file to the desktop with your names and the period.  You will then double-click this file to open it tomorrow and resume your data collection.
	15.	Parsley leaves:
a. Mass parsley leaves to be ¼ of the mass of your germinating peas.  Place into the respiration chamber. 
b.  Lay the respiration chamber on its side, and wrap 3 sides with piece of foil. 
c.  Use a lamp to illuminate the respiration chamber, but be careful not to overheat the CO2 sensor. 
d.  Leave the leaves in the open respiration chamber but under the lamp for two minutes before you add the probe.
	e. Insert the probe, and with the light still on, allow one minute for the sensor to equilibrate.  Then begin collecting data as you have before. (Steps 6-11)
 
16.	Print a graph showing all four data runs:
a. First confirm with your instructor that the printers are on and ready.  
b. Click on “File” and choose Print.  Print a copy of the graph, with all four data sets and the regression lines displayed. Enter your name(s) and the number of copies of the graph you want.

DATA

	Data Table

	Test Subject
	Mass (g)
	Rate of Respiration (ppm/min)

	Germinating seeds
	
	

	Non-germinated seeds
	
	

	Parsley leaves
	
	[bookmark: _GoBack]Rate x 4: 

	Crickets
	
	




Questions
1.   How can you tell if cellular respiration is taking place? Explain you answer. 
2.	How does the rate of respiration of the germinating peas compare to the rate of respiration in non-germinating peas?   How do you explain the difference?


3. Where do seeds get their food to carry on respiration?  Are they doing photosynthesis?
4. What would the graphs look like if you used germinating seeds but ran the test with the respiration chamber at a much lower temperature? 
5. What happened in the test of the parsley leaves?  Why? 
6. Do parsley leaves carry on respiration?  Explain why or why not.
7. Which organism had the fastest rate of cellular respiration?  Why?
8. How is the burning of a candle similar to and different from respiration?
Attach a copy of your graph to this lab packet.
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