
EXPERIMENT VI 

 

SEPARATION OF PLANT PIGMENTS BY COLUMN 

CHROMATOGRAPHY 

 
Column chromatography is the general name of chromatographic methods performed on a 

column. Ion exchange, molecular sieve, dispersion, adsorption and affinity chromatographies 

can be performed on the column. In adsorption chromatography, column matrix (stationary 

phase) interacts with substances in the sample mixture at different strengths. The compound 

that most interacts with the stationary phase will leave the column at the latest. In distribution 

chromatography, the stationary phase generally has the same interaction affinity for all 

substances in the sample. The better the molecules in the sample interact with the solution 

(mobile phase) passing through the column, the faster they separate (elute) from the column. 

In column chromatography, the stationary phase is filled into a tapped column and a mobile 

phase is passed through it and wetted. Then the sample is applied from the top of the column. 

As the mobile phase gradually passes through the stationary phase, it drags the sample with it. 

The solutions eluted from the column are collected in separate fractions and the composition 

of the substance contained in each fraction is determined by an appropriate method. 

Substances such as aluminum oxide, magnesium hydroxide, magnesium carbonate, magnesium 

silicate, zinc carbonate, calcium oxalate, calcium carbonate, calcium oxide, talc, silica gel, fine 

glass powder, activated carbon and even ordinary chalk powder can be used as the stationary 

phase. The stationary phase used should not be dissolved in the eluting solvent. Solvents such 

as water, acid, base, salt solutions, gasoline, petroleum, acetone, alcohol, carbon sulfur, 

cyclohexane, methyl-ethyl ketone, pyridine can be used. Using this method, it is possible to 

isolate four different components from leaf green solutions. 

Points to be considered in column chromatography; Selection of the stationary phase, filling of 

the column (no air bubbles or slits), solvent selection, speed of passing the solutions through 

the column, good separation of the bands and dissolution of these bands. 

 
Method 

 

3-4 g of fresh green leaves are taken, cut into small pieces and homogenized in a mortar with 

approximately 16 mL petroleum ether: diethyl ether: methanol 9: 6: 1. The liquid extract 

obtained is taken into an evaporation dish and evaporated to dryness at low temperature. 

 

Approximately 10g of silica gel is wetted with petroleum ether and it is filled with the help of 

a funnel, taking care not to reach the edges of the column whose tap is closed. Then the faucet 

of the column is opened and petroleum ether is added by cleaning the edges of the column with 

a pasteur pipette from the top. This process is continued until a clean and smooth surface is 

obtained. When the level of petroleum ether in the column is about 0.1 cm above the surface, 

the tap of the column is turned off. 

 

The residue of the extract in the evaporator is dissolved with the least amount of petroleum 

ether as possible and the solution is added to the column using a pasteur pipette, taking care 

not to disturb the surface from the walls of the column. The column is opened to drip and the 

green sample solution is allowed to enter the column. A yellow carotene band will form soon. 

When the carotene band advances 1-2 centimeters, the experiment is continued using petroleum 

ether containing 10% chloroform as the mobile phase. The blue-green band of chlorophyll a 



begins to advance. By gradually increasing the coloroform ratio, first the brown xanthophyll 

and then the yellow-green chlorophyll bands are obtained. 

 

The carotene band is collected from the bottom of the column and its absorbance is taken in 

the 200-900nm wavelength range. 

 

A drop of sample is dropped with a pasteur pipette to a point 1.5 cm from the bottom on a paper 

chromatography paper and, after drying, it is run in a chromatography vessel with petroleum 

ether. The resulting colors are saved. 

 

 

Question 

 

1- What are the phenolic compounds found in plants? What physiological effects do these 

molecules have? Investigate how a phenolic compound can be isolated from a plant source 

using HPLC. 

 

http://scribblesbyjoelle.blogspot.com/2014/06/spinach-extracts-and-chromatography.html 

 

 

 
 

 
 

 



 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 


