Name:  ________________________________
Per____________

How does changing light intensity affect the rate of photosynthesis?
Information:  Visible light is a part of a continuum of the electromagnetic spectrum that powers photosynthesis.  When light is absorbed by leaf pigments, electrons are boosted to a higher energy level, and this energy is used to produce ATP and reduce NADPH.  Reduction occurs when electrons, originally from split water molecules, join with NADP+.   In this experiment, we will replace NADP+ with a blue dye called DPIP.  DPIP changes from blue to colorless as it is reduced so we can measure photosynthetic rate by the length of time it takes to reduce DPIP.

Procedure A:
1. Obtain a cuvette from the test tube rack in the front of the room.  Each cuvette contains 1 ml of phosphate buffer, (which maintains a favorable pH for photosynthesis) 3 ml of H2O (dilutes the solution) and 1 ml of DPIP (accepts electrons and changes from blue to colorless).  

2. Place this cuvette in the test tube rack behind the heat sink that is 50 cm from the light source.  The heat sink prevents infrared light from reaching the cuvette and changing its temperature.  See diagram below.
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3. Add chloroplasts to your cuvette using the microdigital pipette and immediately turn on your 100 watt light and start your stop watch.

4. Record the time it takes to turn the blue DPIP colorless on the next page.
5. Turn off your light.  

6. Dump the contents of the cuvette down the sink and throw the cuvette away.    

Procedure B:
1. Choose whether you wish to investigate increased light intensity or decreased light intensity.  If you want to investigate increased light intensity, move the heat sink and test tube rack forward, so that it is only 25 cm from the light source.  If you want to investigate decreased light intensity, move the heat sink and test tube rack back to 100 cm from the light source.

2. Write a hypothesis on how you think the change in light intensity will affect the rate of photosynthesis as measured by the time it will take to turn the blue DPIP colorless.
Hypothesis: _____________________________________________________________

________________________________________________________________________

________________________________________________________________________

3.  Repeat numbers 1-6 from procedure A.
Time required to reduce the DPIP in procedure A (50 cm distance) ____________

Time required to reduce the DPIP in procedure B ( ________ cm distance) ___________

Questions:

1. Was your hypothesis correct?  _____________

2. How did increasing or decreasing the light intensity affect the number of electron that

      are boosted?  (as measured by DPIP reduction)  ______________________________
      _____________________________________________________________________

     _____________________________________________________________________

3.  What properties of DPIP make it useful in measuring photosynthesis?  ____________

     _____________________________________________________________________

     _____________________________________________________________________

4.  What was the original source of electrons that reduced DPIP? ___________________

5.  What was the function of the phosphate buffer?  _____________________________
     _____________________________________________________________________

6.  What affect would there be on the reduction of DPIP if we lowered the pH?            (Remember that photosynthesis is dependent upon enzymes and membrane proteins.)

     _____________________________________________________________________

     _____________________________________________________________________   

7.  What was the purpose of the heat sink?  ____________________________________

      ____________________________________________________________________

8.  What do you think would happen to the reduction of DPIP if the cuvette was kept in

     the dark instead of being exposed to light?  __________________________________

      ____________________________________________________________________

