PAPER CHROMATOGRAPHY OF LEAF PIGMENTS

Question

Do green leaves also contain other pigments?

Hypothesis

Introduction


All cells must constantly consume fuel molecules to maintain themselves,

grow, and reproduce. Fuel molecules such as glucose constitute an immediate source of energy for biological work that can be released by catabolic (breaking down) cell processes. 


However it is necessary that life on earth have a constant source of energy that can be harvested and used to generate complex fuel molecules from simple starting materials. The ultimate energy source upon which all life forms depend is visible light from the sun.


Light energy must first be transformed into chemical(bond) energy before it can be utilized by the living cell. This transformation is achieved only in the cells of green plants and certain bacteria. In green plants it is coupled with a transformation of matter in
which carbon dioxide and water are converted into high energy chemical molecules that become subunits of carbohydrates.


There are four different pigment groups present in leaves of photosynthesizing plants. Studies indicate that only the chlorophyll is involved in the actual absorption of light energy and later conversion to chemical energy of living cells. The other pigments also absorb light energy, but it is transferred to the chlorophyll for conversion to chemical energy.


Biochemists have developed a variety of methods for the purification and analysis of biomolecules. One of these techniques will be used in this laboratory exercise in order to isolate and study the photosynthetic pigments, chlorophyll a, chlorophyll b, xanthophyll I and II and carotenoids. This technique is called paper chromatography.


Paper chromatography separates compounds on paper as a solvent carries the mixture up the paper by capillary action. Compounds which are very soluble in the solvent move along with the advancing solvent front, while less soluble compounds travel slowly through the paper, well behind the solvent front. As a result, the different compounds are separated on the basis of their solubilities in the chosen solvent..  These solubility differences will allow the separation of the different pigments on a paper chromatogram.

Procedure:  WEAR GOGGLES !!
1. Obtain a strip of chromatography paper.  Touch paper only on the edges.  Oils from your hands will affect the experiment.
2. Use a ruler to measure and draw a light pencil line 2 cm above the bottom of the paper strip.  
3. Carefully add isopropyl alcohol to the glass jar until it reaches a depth of 1 cm.  Screw on the top.

4. Tear up two leaves and place them in the mortar.  Add a small amount of sand.  Start to grind them using the pestle.  Add enough acetone to the mortar to make the leaves into a solution.  Grind well.  Cover mortar with the watchglass.  Let the leaf extract solution sit for approximately 5 minutes on the ice in the mortar.
5. Use a capillary tube to obtain a sample of leaf extract from the upper layer of the solution.  Apply a dot of the extract onto your chromatography paper in the middle of the pencil line.  Let the dot dry.  Repeat this approximately 10 times letting the dot dry between applications.  Keep the watchglass on the mortar between applications.
6. Tape the top of the paper strip to the lid of the glass jar so that the end of the strip with the green line hangs down.  The bottom of the paper strip should just touch the bottom of the glass jar when the lid is screwed on.  Fold any excess paper from the top of the strip if it is too long.  

7. Screw on the top of the glass jar with the paper strip extending into the alcohol.  MAKE SURE THAT THE LEVEL OF THE ALCOHOL IS BELOW THE GREEN DOT ON YOUR PAPER STRIP.  IF THE ALCOHOL IS GOING TO COVER THE GREEN DOT, POUR OUT SOME ALCOHOL BEFORE YOU GET THE GREEN DOT WET.

8. Observe as the alcohol gets absorbed and travels up the paper.  This may take up to 20 minutes.  Do not touch your experiment during this time.

9. Once the solvent (alcohol) has traveled up the paper to within 1 cm. of the top you may remove the lid and take your paper strip off.  Mark the place on the strip where the solvent moved to (solvent front). Let it dry for a few minutes.

10. Pour alcohol in jar down sink with water running and rinse jar well.  Return to bin on your desk.

11. Rinse the mortar and pestle well and leave upside down on sink at side wall.
12. Measure the distance between where the pigment was placed (origin) and the solvent front.

13. Measure the distance from the origin to the top of each different color (pigment fronts)

14. Calculate the Rf for each pigment.  Rf = distance pigment moved







    distance solvent moved

15. Using colored pencils, draw your results.  Answer questions using the introduction, textbook and any useful internet sites.
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Results

Data Table 1: Rf Values for Plant Leaf Pigments

	Pigment Number (bottom to top)
	Pigment Name
	Distance Pigment Traveled (cm)
	Distance Solvent Traveled (cm)
	Rf

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	


Figure 1: Chromatograph of Spinach Leaf
	After paper chromatography

Use colored pencils to draw your observations
(label the name of each pigment found on the chomatograph)

	


Conclusions
1. How does paper chromatography work? 

2. Which pigment is most soluble in the solvent?  Which is least soluble?
3. Did the leaf you tested contain different pigments? How many? Use your results to support your answer.

     4.
Why do you think leaves have more than one type of pigment?   What 
are the 
pigments used for?  
5. Based on what you have learned, explain why leaves tend to change color 
in the fall. 
6. Leaves in New England change color in the fall.  However, leaves in Florida do not change color in the fall.  Why is this so? (Hint:  Think of a difference between the two locations that might act as a trigger for leaves to change color in the fall.)

     7.
If you did this experiment with a maple leaf in the fall, how would the 
chromatogram look different?
Adapted from Kim Rebello
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