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Lab 11: Cellular Respiration

1. How do you demonstrate CO2 production during anaerobic respiration?

Set up 6 nested tubes with the contents listed from the experiment. Place the substances in the smaller tube of the pair. Add the yeast last and add enough to completely fill the smaller tube. For test tube 2, omit the yeast and completely fill the tube with water. After filling the tubes, place the larger tube over the smaller tube and invert. If you end up with an air bubble, measure it before proceeding and record the measurement. Number the tubes and place in a 40º water bath for 40 minutes. It is important that the tubes are checked regularly so that they do not “blow their top.” Remove the tubes and measure the size of the air bubble, in millimeters, in each tube. Record the measurements, remembering to subtract the initial bubble from the final bubble size.

2. How is test tube 2 handled differently than the other test tubes in the preceding experiment?

Test tube 2 does not have any yeast added to the contents. After adding the required substances, fill the tube completely with water and then invert. Other than that, the remaining experiment is handled in exactly the same way as the other test tubes.

3. How do you prepare an experiment to demonstrate CO2 production in an aerobic organism?

Place 75 mL of culture solution in each of three beakers. Place Elodea in one of the beakers and fish in another. The third beaker serves as the experimental control beaker. Cover all three beakers with plastic film or a petri dish. Place the Elodea in one of the drawers and close it. Wait 15 minutes. Return the fish and Elodea to the stock containers. Add one drop of phenolphthalein to each of the three beakers. Phenolphthalein is a pH indicator that turns pink in a basic solution. Finish by following the procedure to determine the relative respiration rate of an organism.

4. For Procedure 2, how do you determine the relative respiration rate of an organism?

First determine the number of NaOH drops that must be added to each of the three 100 mL beakers for the solution to become basic. Using a dropper, add NaOH drop by drop to a beaker and record the number of drops required to turn the solution pink. This is the control beaker. Repeat the step with the other two beakers being sure to match the colors to the control beaker. To calculate the relative respiration rate, subtract the number of drops of NaOH required to turn the solution pink in the control beaker from the number of drops required to turn the solution pink in the other beakers and record the results.

5. How do you determine the volume of a test organism, like Elodea?

Fill a graduated cylinder to the 100 mL mark with water. Pour approximately 50 mL of the water from the graduated cylinder into a 150 mL beaker. Place several sprigs of Elodea into the beaker. Carefully pour water from the graduated cylinder into the beaker until the water level in the beaker reaches the 100 mL mark, making certain that none of the leaves break the surface of the water. Note how much water remains in the graduated cylinder. This amount represents the volume of Elodea.
