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23: What Colour are Leaves Really?

Most plants have green leaves. The green pigment is chlorophyll. It is hugely
important because plants use it to take energy from sunlight. But not all leaves are
green. Copper beeches, some flowering fruit trees and various smaller plants have
dark red leaves. How can they harvest the Sun’s energy if they have no chlorophyll?
Use chromatography to find the answer.

What you will need

1 g freshly collected copper beech or other coloured leaves
2 g washed sand
5 cm3 propanone (highly flammable)
scissors
pestle and mortar
chromatography paper
fine glass tubes (capillary tubes)
chromatography tank with lid or coffee jar with lid
10 cm3 propanone (highly flammable) solvent for running the chromatogram
pencil

eye protection

What you do

1 (Your teacher may help you with this step.) Pour about 10 cm3 of the
solvent into the chromatography tank/coffee jar so that the bottom is covered to
a depth of about 3 mm. Put the lid on and leave it.

2 Use scissors to cut the leaves into small pieces (approximately 1/2 cm square).

3 Put the cut-up leaves into the mortar. Add the washed sand.

4 Grind the sand and leaves with the pestle until they form a pulp.

5 Add about 5 cm3 propanone and grind for half a minute more.

6 Take out the pestle and leave your mixture to settle for a few minutes.

Read all of the following instructions before you go on.

7 Tilt the mortar to separate the clear coloured solution from the pulp.

8 Take a fine glass tube and dip it into the solution. You will see the solution run up
into the tube. Put your finger over the top of the tube and lift it out of the liquid.

9 Touch the tip of the tube onto a strip of chromatography paper about 15 mm
from one end. Gently lift your finger so that the coloured solution runs onto the
paper and spreads out. Try to make a spot about 5 mm in diameter.

10 Let the spot dry for a few seconds.

11 Repeat. Use the capillary tube to place another drop in the centre of the spot.
Allow the solution to spread out to the edge of the first spot. Let it dry.

12 Repeat this ten times altogether. Reload the capillary tube when necessary. If the
mortar gets dry before you finish, add a few more drops of propanone. You
should end up with a dark coloured spot.
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13 Ask your teacher to help you place the strip in the chromatography tank/
coffee jar.

14 Watch what happens to the dark spot for a few minutes. Then put the jar
somewhere where it will not be disturbed. Do not put it in direct sunlight. Leave
it for about 10 minutes. In this time the solvent will travel up the paper, almost
to the lid.

15 When the solvent has nearly reached the top, take the paper out of the tank/jar.
Hang it up to dry.

16 When the paper is dry, use your pencil to mark the outline of the colours. 
The colours will fade with time. If you would like to keep your chromatogram,
draw the pattern of colours on a sheet of paper or try getting a colour 
photocopy made.

Eye protection must be worn.
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23: What Colour are Leaves Really? (contd)
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