CELLUALR RESPIRATION OF MEAL WORMS

Problem Question:  what is the effect of environmental temperature on the rate of cellular respiration in meal worms (Tenebrio molitor)?
Cell 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 according to the following equation:

C6H12O6 + 6O2(g) (  6 H2O + 6 CO2(g) + energy

The steps of cellular respiration are all enzyme catalyzed.  Enzyme-catalyzed reactions are especially sensitive to small changes in temperature.  Because of this, the metabolism of poikilotherms, organisms whose internal body temperature is determined by their surroundings, are often determined by the surrounding temperature.

You will observe meal worms (Tenebrio molitor) under aerobic conditions and monitor the change in concentration of carbon dioxide released.  When meal worms perform cellular respiration under aerobic conditions, carbon dioxide is released.  Thus, the metabolic activity of meal worms may be measured by monitoring the concentration of carbon dioxide produced during a specific period of time.

In this experiment, you will

· Use a CO2 Gas Sensor to measure the concentration of carbon dioxide produced during respiration.

· Determine the rate of respiration of meal worms at different temperatures.
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MATERIALS

	computer
	600 mL beakers 

	Vernier computer interface
	thermometer

	Logger Pro
	water

	Vernier CO2 Gas Sensor
	

	250 mL respiration chamber
	


PROCEDURE

NOTE:  each team will be performing two trials by running two experimental set ups simultaneously.  Repeat each of the following for EACH trial.  

1.
Prepare a water bath for the meal worms. A water bath is simply a large beaker of water at a certain temperature. This ensures that the meal worms will remain at a constant and controlled temperature.  The beaker should be filled with about 300 – 400 mL water. The water bath temperature should be set according to the following table:

	STATION
	LEVEL OF MV

	1A
	Ice water 

	1B
	Ice water

	2A
	Ice water

	2B
	Cold water 

	3A
	Cold water

	3B
	Cold water

	4A
	Room temp water

	4B
	Room temp water

	5A
	Room temp water

	5B
	Room temp water

	6A
	Hot plate #1

	6B
	Hot plate #1

	7A
	Hot plate #1

	7B
	Hot plate #2

	8A
	Hot plate #2

	8B
	Hot plate #2


2.
Obtain 5 meal worms.  Record the mass of the meal worms (total mass of all 5, not mass of each individual worm).  

3.
Gently place the meal worms in the respiration chamber and float the chamber in the water bath.  Allow the chambers to sit for 10 minutes in the water baths. While the test tubes are incubating proceed to Step 4.

4.
Connect the CO2 Gas Sensor to the computer interface. Prepare the computer for data collection by opening the file “16A Temp-Respiration” from the Biology with Computers folder of Logger Pro.

5. 
When incubation is finished, record the temperature of the water bath.


6.
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.


7.
Begin measuring carbon dioxide concentration by clicking [image: image2.png]I> Collect




.


8.
Data collection will end after 4 minutes. Remove the CO2 sensor from the respiration chamber.


9.
Determine the rate of respiration:

a. Move the mouse pointer to the point where the data values begin to increase. Hold down the left mouse button. Drag the pointer to the point where the data ceases to rise and release the mouse button.
b. Click on the Linear Fit button, [image: image3.wmf], to perform a linear regression. A floating box will appear with the formula for a best fit line.
c. Record the slope of the line, m, as the rate of respiration.
d. Close the linear regression floating box. 

10. Remove the meal worms from the respiration chamber and rinse the chamber with water and then empty it.  Allow the chamber to air dry, upside down.   
11. Calculate and record the rate per gram of meal worm.  
PROCESSING THE DATA

1.
Share your data with the class by recording the temperatures you tested and the rate of respiration per gram you calculated for each trial.

2.
Create a graph of the rate of respiration vs. temperature using the class data.  

QUESTIONS

1.
On the basis of the results of this experiment, does temperature affect the rate of respiration of meal worms? Explain.

2.
Why does the respiration rate decrease at very high temperatures? 

3.
It is sometimes said that the metabolism of poikilotherms doubles with every 10°C increase in temperature. Does your data support this statement? Explain.

