
Lab Information Sheet  

CH203 2019 
 
Experiment 3   
 
Isolation of Chlorophyll and Carotenoid Pigments from Spinach 
(according Pavia, Introduction to Organic Laboratory Techniques, See: 
http://biblioteca.umg.edu.gt/digital/85702.pdf; Techniques: column chromatography and TLC). 

 
LAB NOTES: 
 
1. Be sure to do a separation and purification scheme. 
 
2. Lab informations 

 
The characteristic green color of leaves comes from the chlorophylls, which bear 
the chief responsibility for absorption of solar energy, which, in the final analysis, 
maintains all terrestrial life. There are two forms of these pigment, chlorophylls a 
and chlorophyll b. The two forms are identical, except that the methyl group that is 
shaded in the structural formula of chlorophyll a (see Pavia) is replaced by a –
CHO group in chlorophyll b. The complex arrangement of alternating double and 
single bonds in the chlorophylls serve to provide an optimal arrangement of 
electron interact with and absorb visible light. 

 
Pheophytin a and Pheophytin b are identical to chlorophyll a and chlorophyll b, 
respectively, except that in each case the magnesium ion Mg2+ has been replaced 
by two hydrogen ions 2H+ . 

     A second general category of plant pigments are the pink orange carotenoids 
(structure see Brown et al., p. 1088). Carotenoids can be converted to vitamin A  
(structure see Brown p.1088) and consequently have a great nutritional  
importance. 

     The third type of plant pigments are the zeaxanthins, also called xanthophylls. 
The structure of this pigments based on the carotenoids with a substitution of an 
-OH group in the C3 and C3`- position of the carotene. In contrast to the 
carotenoid pigments they lack any vitamine activity. 

 
Post-Lab questions:  

1. Why the chlorophylls less mobil on coloumn chromatography, and why do  
they have lower Rf values than the carotenes 

2. Using your results as a guide, comment on rthe purity of the material in the 
green and yellow bands ; that is, did each band consist of a single 
component? 

3. A sample was placed on a chromatography column. Methylene chloride 
was used as the eluting solvent. No separation of the components in the 
sample was observed. What must have been happening during the 
experiment ?How would you solved this problem? 

4. Consider a sample that is a mixture composed of biphenyl, benzoic acid and 
benzyl alcohol. Predict the order of elution of the copmponents in this mixture. 
Assume that the chromatography uses a silica column, and the solvent system 
is based on cyclohexane, with a increasing proportion of methylenchlorid. 
being added as a function of time. 
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