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PROBLEM:  Is the green coloring in leaves a single substance or a mixture of different substances?

INTRODUCTION: You have noticed in class that hot alcohol will remove the green color from leaves.  As the leaves become pale in color the alcohol becomes green.  Since this green substance is of such great importance in photosynthesis, and since photosynthesis is so important to the world’s food supply, it is understandable that biologists and biochemists want to know all they can about the green substance in leaves.  In this investigation you will use a technique called paper chromatography to determine whether the green substance is a single substance or a mixture of substances. Chromatography comes from two words, “Chroma” meaning color, and graph, will is to chart on paper.  Paper chromatography is a technique that separates components.  Chemical tests can then be made on the separate components to help identify them.

MATERIALS:

	Two petri dishes
	Chlorophyll extract from Spinach leaves

	Color Extract from M & M’s
	Two pieces of filter paper

	Chlorophyll solvent mixture (acetone)
	M & M solvent mixture (saline)

	scissors
	


PROCEDURE:

1. Obtain two petri dishes; label one “chlorophyll” and one “m&m’s”.

2. Obtain two pieces of filter paper, cut a strip down the middle with the scissors so that only about 2 centimeters from the end is left uncut. Cut the middle strip so that it forms a “V”. Bend the closed end of the middle strip so that it slightly bends down.

3. In the chlorophyll dish, fill the petri dish half way with the alcohol/ acetone solvent.  Make sure that it does not come up to the top.
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5. Place a mark of chlorophyll on the center of the filter paper strip, approximately two centimeters from the end of the wick.

6. Make the filter paper sit on the edge of the petri dish, having the bottom of the center wick just barely touching the solvent.  The chlorophyll spot should not be touching the solvent.

7. Make the exact same set-up for any color M&M color that you 

    would like to try, using the saline instead of acetone.

8. Let the apparatus sit for about 15 minutes, record all observations.

9. At the end of fifteen minutes take out the filter paper and make a drawing of the paper for you lab report.

DISCUSSION:

1. Is the green pigment in leaves a single compound or a mixture of several compounds? Explain.

2. Chlorophyll is green.  Is all of the pigment in the leaves you tested chlorophyll? Explain.

3. In the fall of the year most leaves on broad-leafed trees die and drop off. How do the observations of this investigation help to explain the various color changes that the leaves go through as they die?

4. How many color bands can you see on your chromatogram (filter paper)?  How does the order of the bands compare with that found by other groups using different leaves?

5. If special tests and instruments identified a certain band on your chromatogram as chlorophyll  “a”, which is a special part of chlorophyll, how could you identify chlorophyll “a” on someone else’s chromatogram?

6. Carrots contain a pigment that gives them their distinct color.  Is there any indication that the leaves you tested may have some of this same pigment?  Explain.
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