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Plant Pigment and Photosynthesis

Background Information

In that late 19th century, a Russian chemist discovered the principle of chromatography. This procedure allows chemicals which are mixed together to be separated on the basis of their solubility in certain solvents. At first this method was used only to separate pigments. In the 1930’s however, chromatography was also being used to separate colorless substances. In the original technique, preparation was done on paper. Now many other substances such as gels are used as well. Much of the last 70 years progress in biochemistry has resulted from the use of chromatography. 

The first step in photosynthesis is the absorption of light energy by green plants. Pigments found in the chloroplasts of plant cells trap light energy. A pigment is a chemical compound that absorbs only certain wavelengths of light. Other wavelengths are reflected or transmitted.

Problem

What pigments are involved in the process of photosynthesis?

Materials

Chromatography chamber

Chromatography paper

Pigment extracts (plant pigment from spinach)

Penny/Quarter 
Developing solution (92% petroleum ether, 8% acetone)

Rubber stopper

Procedure

1. Pour developing solution into the chromatography chamber to a depth of approximately 0.5cm.

2. Place a rubber stopper tightly over the chamber.

3. Obtain a piece of chromatography paper and draw a line across the paper 1cm above the bottom. (Be careful not to handle the bottom of the chromatography paper. Oil from your hands can interfere with pigment separation.)
4. Using a penny as demonstrated by your instructor, place a thin line of pigment extract from the spinach along the pencil line.
5. Carefully pick up the paper and wave it back and forth until the pigment line is completely dry. (It is EXTREMELY important to make sure that you dry the pigment extract thoroughly between applications.)

6. Place a second line of pigment extract along the pencil line, and again carefully dry the pigment. 
7. Repeat this process until you have laid down 10 lines of pigment producing a relatively thin green line.
8. Place the chromatography paper in the chamber, making sure that the line of pigment extract is above the level of the developing solution in the chamber. 
9. Place the stopper back on the chamber and allow it to stand undisturbed for at least 10 minutes.
10. Remove the developed chromatogram from the chamber and allow it to dry.
11. Observe the chromatography paper for evidence of bands of photosynthetic pigments of different colors.
Results

Diagram the position and describe the color of the various bands of pigment on your finished chromatogram.
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Using your text as a reference, attempt to identify each of the different pigments on the chromatogram. Answer the questions on the attached handout.
Questions for Discussion

1. How many different pigments did there appear to be in the original pigment solution? (How many colors could be seen in the ORIGINAL solution?)

2. How many bands of pigments appeared to be present on the finished chromatogram? Why couldn’t all these different pigment be seen in the spinach leaves?

3. After discussing this with your instructor, list the pigments appearing on the chromatography from bottom to top. 
4. On what basis were the different photosynthetic pigments separated by this process of chromatography? 

5. Suggest a hypothesis to explain the change of color that often occurs to leaves in the fall when they die.

Conclusion
Mention the following on a separate piece of paper…how many pigments were present in the leaf, what were the pigments, and what is the function of having different pigments in the leaves of plants?
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