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An investigation into the separation of photosynthetic pigments by means of thin layer chromatography
Technical & Teaching Notes
Type and purpose of activity

This experiment can be used to:-

· develop knowledge and understanding of the photosynthetic pigments

· develop knowledge and understanding of the absorption spectra of different pigments and relate this to the action spectrum of the plant.
Background information

Separating photosynthetic pigments using thin layer chromatography (TLC) has a number of advantages.

1. Only small volumes of propanone are required for extraction so build up of toxic fumes is avoided.

2. The pigments take about three minutes to separate, so there is little chance of time running out at the end of the period or the student forgetting about it.

3. The resulting chromatogram gives very clear results, allowing calculations of Rf values.

4. Other pigments apart from the usual four will probably be visible on the chromatogram. Their presence helps students appreciate why the absorption spectra of pigments can be different from the action spectrum of the plant.
Safety Notes
· The solvents used to extract the pigments from the leaves and run the chromatogram are highly flammable. Ensure that there are no naked flames or other sources of ignition in the laboratory.

· Wear eye protection when using the solvent.

· Avoid inhaling vapour as much as possible by minimising the quantity of solvent used and minimising the escape of the vapour.

· Ensure laboratory is well-ventilated.

· The vapours may cause drowsiness or dizziness.
Check CLEAPSS guidelines (Hazcards 45A and 85) for further guidance on the use, preparation, and disposal of the extraction and running solvents.
Some other points worth noting

· Thin layer Chromatograph plates are available from standard school science suppliers; we recommend the Macherey Nagel POLYGRAM brand, product code 805021. Costs for these vary between suppliers, but average around £50 for a pack of 50 plates (cutting the plates into 3 gives an end cost of around 33p per run). See for example Philip Harris https://www.philipharris.co.uk/product/chemistry/chromatography/polygram-pre-coated-tlc-plates-40x80mm-pack-of-50/b8a58051 .

· The extraction method described in the Student Activity Guide will work best with monocots. Aspidistra works particularly well but grass and spider plants should also give satisfactory results.

· Fine good quality art brushes for spotting the TLC give the best results.

· Students must mark on the TLC where they wish the solvent to travel to. It is very difficult to see the solvent front once the chromatogram is removed from the solvent.

· Xanthophyll is the fourth pigment behind the solvent front instead of the second as in paper chromatography.
Classroom Management

· The experiment will take between 30 and 50 minutes to complete. However, there is no natural break in the method.

· Students could do this experiment individually. The limiting factors are most likely to be availability of hair driers and suitable brushes.

· Gloves and eye protection are recommended.
Supply of materials

In order to satisfy the core skill in problem solving, students will be required to “identify and obtain resources” required for themselves. Further advice on supply of material is given in the technical guide.

Extension Work

1. Compare leaf pigments in sun and shade plants.

2. Compare pigments from different seaweeds. Find out if there is a connection between the presence of certain pigments and the position of the seaweed in the inter-tidal zone.

3. Vary the composition of the solvent.

4. Using the same leaf type compare chromatograms from leaves of different ages or grown in different environmental conditions.

5. Extract and run a chromatogram for red pigments.
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Technical Guide
Equipment and Materials Required

Materials required by each student/group:

· 2 glass microscope 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 film can lid

· 1 glass rod

· small piece of blu tak

· a TLC plate 80mm x 13mm

· a small glass bottle (height ~ 80mm; diameter ~ 25mm) (e.g.Universal bottles)

· a rubber bung for bottle with a slit ~ 3mm deep cut along its narrow end

· a fine paint brush

· pencil

· ruler

· gloves

· eye protection

Materials to be shared

· hair dryers

· bottle of chromatography solvent (2 petroleum ether : 1 propanone) about 5cm3 per student/group (see note below)
Preparation of materials

The TLC can be cut into the required strips using sharp scissors

The solvent:

It must be made up fresh as different evaporation rates of the components will change its composition.
The desired volume of each component must be measured accurately as very small changes in the composition of the solvent can have a marked effect on the Rf values.

The Rf values given in the Student Activity Guide were obtained using petroleum ether 40 – 60ºC. Other types of petroleum ether will give lower Rf values.

If the solvent is reused, the Rf values will again be slightly lower.

Supply of materials

It is not appropriate to provide all equipment and materials in e.g. a tray system for each student/group.

Equipment and materials should be supplied in a way that students have to identify and obtain resources.

Normal laboratory apparatus should not be made available in kits but generally be available in the

laboratory. Trays could be provided containing one type of specialist equipment or materials.
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