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I. General Description of Lab.

 
The cells of living organisms require a supply of energy to carry out the functions necessary for life. The major source of energy, in the form of ATP is from the oxidation of glucose. The CO2 probe is very adaptable for the quick and easy acquisition of CO2 levels produced by cells undergoing aerobic respiration. 


C6H12O6  +  6  O​2   +  6  H2O  ---(   6  CO2   +  12 H2O   +   ATP energy


The measurement of CO2 production is measured in this lab at three different temperatures using germinating pea seeds. If time is not a serious consideration, 3 repetitions may be done by the same group and different groups could be assigned only one temperature. Class data may be combined and discussed as a class group. The actual measurement taken is a rate of CO2 production occurring during respiration.
II. Lab Materials


1 – Vernier CO2  probe with plastic respiration chamber


1 – Vernier Temperature probe


50 – dry viable pea seeds


50 – germinating pea seeds ( soaked overnight and germinating for 3 days)


4 – water baths; at different temperatures…approximately



( 10oC, 20oC, 30oC, and 40oC)
III. Lab Procedure

A. Assemble the probes with the temperature in Channel #1 and the CO2 probe in Channel #2. ( temperature data will not be plotted, but you will have a record of variation, occurring with the temperature.
B. Set up the probes for 20 seconds between samples for 15 samples.
C. Obtain 50 non-germinating peas. Place them into the respiration chamber. Keep them as dry as possible. Place the shaft of the CO2 gas sensor in the opening of the respiration chamber. Gently twist the stopper into the chamber opening while grasping the stopper rather than the sensor.

D. Place respiration chamber into the 20oC water bath. Allow 5 minutes for the chamber to cool to the temperature of the bath. Do not allow water from the water bath to enter the respiration chamber. Keep the CO2 probe dry. 

E. Click to begin acquiring data for the required 5 minutes.

F. Empty the respiration chamber. Carefully separate and blot dry 50 germinating pea seeds. Place them into the respiration chamber. Attach the sensor by gently twisting the stopper into the chamber opening while grasping the stopper rather than the sensor.

G. Place the respiration chamber into the 20oC water bath. Allow 5 minutes for the adjustment of the temperature.
H. Collect data for the germinating pea seeds at 20oC as done above.

I. Repeat the same procedure with the germinating pea seeds in the 30oC and 40oC separately.

J. Repeat the same procedure with the germinating pea seeds in the 10oC water bath.

K. Construct 5 separate line graphs showing CO2 levels versus time. For each graph determine the rate of CO2 production per second. Use the slope of the straight line for your rate or find the rate by performing a linear regression on each line.

L. Construct a graph showing temperature on the x-axis and rate of CO2 production on the y-axis.

IV. Questions and Discussion

A. What evidence indicates that respiration is occurring?

B. Is respiration occurring prior to the beginning of germination? Explain.
C. What is t he effect of temperature on the rate of cellular respiration?

D. Why do germinating peas “have to use” respiration?

E. Make a prediction concerning rate of respiration after the pea seeds sprout green leaves. Explain

