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An investigation into the separation of photosynthetic pigments by means of thin layer chromatography
Student Sheet
Preparing for the activity

Read through the Student Activity Guide and consider the following questions.

Analysis of activity
1. What is the aim of the activity?

2. What experimental precautions will you take to try to ensure a successful outcome?

3. What measurements/observations are you going to make?

4. When viewing the results what conclusions can you make about the solubility of each pigment in the solvent and its adsorption to the plate?
Getting organised for experimental work

· What safety measures are you required to take?

· In your groups decide how the activity will be managed by allocating tasks to each member. It is important that you play an active part in setting up the experiment and in collecting results.
Recording of data

Prepare a table to record your results. You should use a ruler, correct headings and appropriate units.
Evaluation

Some instructions are followed by (Why?). Knowing how to answer these questions will help in your evaluation of the experiment.
Other points to consider:
1. Have you worked quickly enough? (Compare the amount of the breakdown product with the amounts of the other pigments)

2. Have you removed all the water from both the pigment sample and the TLC strip? What will your results be like if some water is still present?

3. Why is the composition of the solvent so important? How can you tell if its composition is suitable for this experiment?
Student Activity Guide
Introduction

1. The pigments in leaves absorb light energy and convert it to chemical energy. This energy is transferred to and trapped inside chemicals such as glucose and starch.

2. Several different pigments are involved in the absorption of light. This experiment shows how these pigments can be extracted from plants and then separated.

3. Chromatography is a method used to separate chemically similar substances. Once the separation is complete, a chromatogram is formed.

4. The distance that a pigment travels over the thin layer plate depends on two factors:

a) the solubility of that pigment in each of the chemicals in the solvent. The more soluble a pigment the greater the distance it will travel.

b) the adsorption of the pigment to the thin layer plate. The more strongly a pigment is adsorbed to the silica of the plate the more slowly it will travel.
Extracting the leaf pigments

Materials required by each student/group:

· 2 glass slides

· piece of leaf with parallel veins, approx 2x6cm e.g. grass, aspidistra, spider plant

· 1 dropping bottle propanone

· 1 small watch glass or Fuji can lid

· 1 stirring rod

· blu tak

· gloves

· eye protection

Materials to be shared

· hair dryer

Instructions
Once you start, work quickly. Pigments can be broken down during the extraction.
1. Lay the piece of leaf on a slide.
2. Gently scrape the edge of the other slide along the piece of leaf several times so that a dark green mush is formed at one end of the slide. (Keep the moving slide almost horizontal to the slide on the bench as this will reduce the chances of shredding the leaf.)
3. Add 5-6 drops of propanone to the green mush. Mix with a glass rod until the propanone is dark green.
4. Tilt the slide and allow the green extract to drip into the the watch glass/film can lid.
5. Repeat steps 3 and 4 until you have about 20 drops of dark green extract.
WARNING: PROPANONE IS HIGHLY FLAMMABLE
6. Anchor the watch glass/film can lid to the bench with blue tac. Using a hair dryer remove all water and propanone from the extract by evaporation (2-3 minutes). The removal of all water is necessary to obtain good separation of the pigments.

CARE: TOO STRONG AN AIR CURRENT WILL BLOW THE MIXTURE AWAY

Separation of the leaf pigments

Equipment and materials

Materials required by each student/group:

· a TLC plate 80mm x 13mm

· a small glass bottle

· a rubber stopper for bottle with a slit about 3mm deep along its narrow end

· a fine paint brush

· pencil

· ruler

Materials to be shared

· chromatography solvent (2 petroleum ether : 1 propanone)

WARNING: THIS SOLVENT IS HIGHLY FLAMMABLE

Instructions
1. With a pencil (Why?) mark a line across the TLC strip 10mm from one end. Mark a pencil dot in the middle of this line

2. Now measure 45mm from this line and draw another pencil line across the TLC.

3. Fit the TLC strip into the slit in the stopper with the line with the dot furthest from the stopper.

4. Put it into the empty glass bottle. Mark the bottle about 5mm below the level of the pencilled dot and then remove the TLC strip from the stopper.

5. Carefully pour solvent into the small glass tube up to this mark and replace the stopper without the TLC strip.

6. Add 2-3 drops of propanone to the dry plant pigments in the watch glass/film can lid and mix with the fine paint brush.

7. Use the brush to transfer tiny amounts of plant extract to the pencil dot on the TLC strip. Repeat this many times until a dark green spot is formed. (You may need to add the odd drop of propanone to the watch glass/film can lid during this procedure).

8. Ensure the TLC strip is completely dry (Why?) by placing it in a stream of hot air from the hair dryer for about 30 seconds.

9. Remove the stopper from the bottle and attach the TLC strip (again with the pigment dot furthest from the stopper). Quickly return the stopper with attached TLC strip back inside the bottle making sure that:

· the bottle is sitting upright and not at an angle (Why?)

· the green spot is above the solvent (Why?)

· the TLC strip is not touching the sides of the glass tube (Why?)

7. Watch the solvent move up the strip causing the leaf pigments to separate. Do not move the bottle as the solvent is running. (Why?)

8. When the solvent reaches the second pencil line remove the TLC strip and immediately using a pencil mark the top end of any pigments visible.

9. Calculate the Rf value for each pigment using the formula:

Rf 
= 
distance run by pigment (distance from pencil dot to top end of pigment)
distance run by solvent (should be distance between the two pencil lines)

13. Identify the principal pigments using the table of Rf values below.

Pigment colour

 Pigment
 
Rf value

orange yellow 

carotene 

0.96

grey 


a breakdown product 
0.70

blue green 

chlorophyll a 

0.58

green 


chlorophyll b 

0.48

deep yellow 

xanthophyll 

0.44

Other points to consider

The Rf value of pigments will vary if different solvents or chromatography material is used. Even very small changes in the composition of the solvent will result in different Rf values. The solvent must also be fresh as different rates of evaporation of the components will change its composition.
You will probably notice the presence of other photosynthetic pigments on your chromatogram. Remember their existence when you are trying to explain differences between the ABSORPTION SPECTRA of the pigments in the table and the ACTION SPECTRUM of the plant.
Write a full report of your experiment.
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