Required practical 7: Use of chromatography to investigate the pigments isolated from leaves of different plants, eg, leaves from shade-tolerant and shade-intolerant plants or leaves of different colours.

The process of chromatography separates the pigments. The more soluble the pigment the further it moves. The pigments in a green leaf were dissolved in a solvent (S1). The solvent moved up the paper carrying the dissolved pigments different distances.

The pigments from a green leaf are transferred to a strip of chromatography paper by pressing the leaf onto the paper using the edge of a metal disc. A green line is then visible on the paper as shown in the figure
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The strip of chromatography paper is lowered into the test-tube with the green line at the bottom so that part of the chromatography paper was in solvent S1. The green line remained above the level of solvent S1
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After 15 minutes the strip of chromatography paper was removed from the test-tube and a pencil line was drawn to mark how far up the solvent had moved.






AQA: Required practical: An investigation of pigments present in leaves

Using chromatography to separate chlorophyll and other pigments from two different leaves, A and B.


Students carried out similar investigations with green leaves and yellow leaves. The results are given below.
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Null hypothesis: there is no significant difference in the distance moved by the pigments / any difference in the distance moved by the pigments is due to chance. 

Choice of statistical test: Standard error (and 95% confidence limits); [T test for the new specification) 

Reason for choosing this statistical test: Comparing means 

Carry out the test and calculate the test statistic: 

Interpreting the test statistic in relation to the null hypothesis using the words probability and chance: Probability less than 0.05 / 5% that results are due to chance then reject null hypothesis 

You use a pencil to mark the origin because ink would dissolve in solvent, will run and would confuse with pigments on the chromatogram.

it was not necessary to make a solution of pigments in this investigation because pigments are squashed into filter paper by crushing the disc.

It was necessary to draw a line to show the solvent front before the filter paper dried because can not see solvent.

Rf values are used to find out if a pigment on your chromatogram was the same as a pigment on another student’s chromatogram because Rf value is constant for the same pigment and can be compared. Rf value is a ratio of distance moved by the spot to distance moved by solvent front.

It is important not to move the boiling tube once you had put the filter paper in it because pigments could wash off paper

Do not find the distance moved by the pigment by measuring to the centre of
the pigment spot because Pigment is spread out and moves different distances. It is the average distance moved by the pigment and would standardise readings.

The technique used in this experiment to extract pigments from the leaves may not produce good results if it is used with the leaves of xerophytic plants because xerophytic plants have thick cuticle and it would prevent pigment being transferred to paper.

Leaves change colour in the Autumn. This is partly due to loss of chlorophyll.
Chromatography can be used to show that chlorophyll is lost as chromatography can be carried out at different times and Rf for chlorophyll can be found.

Holly usually has dark green leaves. Some cultivated varieties of holly have yellow
leaves. These cultivated varieties grow more slowly than holly with dark green leaves because Yellow leaves have less / no chlorophyll, so Less / no photosynthesis and  
Less glucose/protein/lipids needed for growth; 
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State how many different pigments are visible on the chromatography paper:
3
Suggest why it was important that the green line was kept above solvent in the test-tube?

pigment will not dissolve into the solvent;

State two variables that should be kept constant in this investigation.

· type of solvent ; 
· time leaving filter paper in the solvent; 
· concentration of solvent; 
· temperature ; 
· pH ; 
· amount of pigment
· distance between line to solvent ; 
· type of chromatography paper; 
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Trial number Green Leaf Yellow Leaf
1 48 38
2 52 46
3 46 44
4 42 40
5 48 40
6 52 38
7 54 40
8 50 38
9 52 36
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