Ms.Sastry/AP Biology
Unit 2/Photosynthesis lab
1

AP Lab #4 – Hold off on analysis for part 2 for now.  Submit into turnitin.com

Photosynthesis Part 1 – Chromatography Analysis Questions:

1. What factors cause the separation of the pigments in this lab exercise?  Explain using affinity chromatography and partition co-efficient (look these up!) of pigments.
2. Would you expect the Rf value of a pigment to be the same if a) a different solvent or b) a different type of stationary phase (paper coated with a chemical) were used? Explain.
3. What type of chlorophyll does the reaction center contain? What are the roles of the other pigments?
4.  Compare the fall leaf with the green summer leaf Rvalues for each band.  Did the yellow/orange pigments in the fall leaf appear as a result of seasonal change, or is there another explanation?  How can you tell using the results from your chromatogram?

5.  What happens to the summer leaf chlorophyll as the season changes to winter and why? – connect your explanation to changes in chlorophyll amount, and changes in photosynthesis.  Why do these changes occur only in some plants and not all plants?  (Reserch ques 5 online).

Analysis Questions: Part 2 – food color absorption spectra

1.
What is the wavelength of maximum absorbance for each colored solution tested?

2.
What color of light corresponds to the wavelength of maximum absorbance for each colored solution tested?

3.
Why does each color have a different max. absorbance wavelength – what does that wavelength signify?

4.      Does the max. absorbance wavelength for green food color correspond with that of chlorophyll?

5.      If a more concentrated solution of food coloring had been prepared, will the max. absorption wavelength change?  Why or why not?

6.     A student prepared 4 different colored solutions of increasing concentration.  Unfortunately, the solution labels came off and the color differences were not obvious to the human eye.   How can a spectrophotometer be utilized to help this student identify the concentrations of the 4 solutions?  What is the relation between absorbance and concentration?  

7.     Also, why is it necessary to wipe the cuvettes in this procedure before placing them in the spectrophotometer?

8.  If a green color solution is used and you were to measure %Transmittance instead of %Absorbance – what would you record as maximum %Transmittance – green color wavelength or red/blue color wavelengths?

Analysis of Results: Part 3
Plot the percent transmittance from the five cuvettes – 2,3,4,5,6 on a graph – hand draw it. 

a. What is the dependent variable? ____________________________________________

b. What is the independent variable? __________________________________________ __________________________________________________________________

1. What is spectrophotometry – and how is it used in this experiment?  Also, describe the way the tubes were set up and why a blank was used.

2.  What were the negative and positive controls used in this experiment? 

3. What molecule found in chloroplasts does DPIP "replace" in this experiment?

4. What is the source of the electrons that will reduce DPIP?  What happens to DPIP when it is reduced?

5. What was measured with the spectrophotometer in this experiment?

6. Using what you believe should be the ideal data (there are several such examples on google site – if you believe yours is ideal find another ideal data set) and draw a graph of the ideal data. 

7.  Using the ideal data  answer ques. 7 through 11.  What is the effect of darkness on the reduction of DPIP? Explain.

8. What is the effect of boiling the chloroplasts on the subsequent reduction of DPIP? Explain. 

9. What reasons can you give for the difference in the percent transmittance between the live chloroplasts that were incubated in the light and those that were kept in the dark?

10.  What was the effect of using colored light in this lab?  Check the data from groups that performed this condition under different color lights – which light worked best for reducing DPIP and why?  Which light worked the worst and why?  

11.  Why did the %transmittance go up as time increased – should this have happened in all cuvettes?

12.  Compare your own data to the one you chose as ideal – why do you think there were differences – explain with reasons other than ‘human error’.

For graph paper – you can use this link.
