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PHOTOSYNTHESIS AND CELLULAR RESPIRATION LAB

Background Information:  

Green plants convert light energy into chemical energy (usable by living cells) in a process called photosynthesis.  The chemical energy is stored in the bonds between atoms in a compound called glucose.  In order for this energy to be utilized glucose must be broken down so that the stored energy can be converted into ATP.  This process is called cellular respiration.

Bromthymol blue is a chemical indicator that changes color in the presence of acids.  Carbon dioxide is a slightly acidic substance and therefore it’s presence can be indicated with Bromthymol blue.

Materials:

For each group:  6 test tubes, test tube rack, tin foil, Elodea, Bromthymol blue, 250 mL beaker, straw, large beaker to store test tubes

Procedure:

1. Pour 100 mL of Bromthymol blue solution into a beaker.

2. With a straw blow gently into the solution until you see a change in color.

3. Record your observations in data table 1.

4. Get 3 test tubes and a test tube rack.

5. Label the test tubes 1-3.

6. Pour the solution from the preparation section into each test tube until it is 2/3 full.

7. Place some Elodea into test tubes 1 and 2.

8. Seal the top of each test tube with foil.

9. Wrap test tube 1 completely with tin foil.

10. Place the test tubes in a beaker and label the beaker with your name.

11. Place the beaker on the windowsill for 24 hours.

12. After 24 hours record your observations in data table 2.

Observations:

Data table 1.  Color change of Bromthymol blue after blowing CO2 into the solution.

	Initial Color
	Final Color

	
	


Data table 2.  Bromthymol blue color change after 24 hours with Elodea in light and dark environments.

	
	Test tube 1

Dark with Elodea
	Test tube 2

Light with Elodea
	Test tube 3

No Elodea

	Original Color or solution
	
	
	

	Color of solution after 24 hours
	
	
	


Analysis Questions:

1. What is Bromthymol blue an indicator for? 

2. What does a change in color indicate?

3. What differences in color changes did you observe between the test tube in the light and in the dark?  Why did this occur?

4. How does this investigation demonstrate the relationship between photosynthesis and cellular respiration?

5. What was the independent variable in this investigation?

6. What was the dependent variable in this investigation?

7. What was the question this investigation was testing?

8. Why was the Bromthymol blue solution used?

9. What was the control in this investigation?

10. How could this investigation be improved?  Or, what were some sources of possible error in this investigation?

11. Design an experiment to test one of the factors that affects the rate of photosynthesis using Elodea and Bromthymol blue (Amount of sunlight, type of light, color of light, temperature).  

