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PRACTICAL 16:

CROMATOGRAPHY
INTRODUCTION:

In general cromatograbhy is a general process of techniquea that separate melocules based on difference in the way they become distributed. Components of the mixture are carried to different parts of the substrates or pass through the substrate at different rates and thus separate it out. There are different type of chromatography , but in this experiment paper chromatography is used. Paper chromatography is commonly used in schools and colleges to separate mixture of amino acid, sugar, or plant pigments. Typically, the mixture is dissolved in a suitable solvent and drops of resultant solution are repeatedly placed on top of each other to form a small concentrated spot near one end paper strip. A line is drawn across the paper to mark the position of the spot and the end of the paper nearest to the spot is dipped into the solvent. The solvent moves up the paper by capillarity force, carrying solute molecules with it. As different solute molecules travel at different rates, they are separated from one another. The location of a particular plant pigment can be detected by their colour. 
RESEARCH QUESTION:


Which pigment has the greatest pigments front distance and the greatest ratio of fronts?
Objective   : 
To demonstrate the technique of paper chromatography as it is used to separate certain plant pigment from extracts of various plants.

HYPOTHESIS: 

The pigment which has the lightest molecular mass and the greatest solubility in solvent will give the longest pigment front distance and ratio of fronts from the solvent level. 
Variables     :   

i)  Independent
:   type of plant pigments
           ii) Dependent     
:   ratio of fronts
           iii) Constant      
:   concentration of plant pigment and type of plant.
Apparatus: 

1. mortar and pestle
2. separation funnel

3. retort stand

4. small glass bottle

5. 3000 mm test tube.

6. cork

7. chromatography paper strips

8. scissor

9. 100 ml measuring cylinder 

10. filter paper

11. beaker

12. boiling tube
MATERIALS:   

1.  green vegetables (spinach, mustard)
2.  calcium carbonate

3.  85% acetone

4.  ethyl ether

5.  pure acetone

6.  distilled water

7.  anhydrous sodium sulphate

8.  chromatography solvent

9.  petroleum ether

10.  acetone

METHOD:
A. preparation of pigment extract.

1. About 20 g of green vegetable is put into a mortar and a little calcium is added.
2.  20 ml of 85% acetone as added into the mixture.
3.  The liquid parts being transferred into separation funnel containing 20 ml of ethyl ether.
4. Step 2 being repeated and liquid content being poured into funnel.
5. 10 ml of pure acetone and 10 ml ethyl ether being poured into mortar and being grinded.
6. 20 ml of ethyl ether being put into the mortar for last grinding.(to separate yellow pigments)
7. 100 ml of distilled water poured into the pigment solution in the funnel.( to avoid emulsification)
8. the funnel is being attached to the retort stand vertically and allow the layers to separate.
9. the pigment solution being transferred into the bottle containing 2g of anhydrous sodium sulphate and covered. 
B. preparation of chromatogram

1. A chromatography paper strip is obtained as shown in the Figure 1. ( make sure the strip touching them on edges and near one end only).  The scissor is used to cut out the four areas indicated by the dotted lines in Figure 1.
2. A capillary tube is obtained from the demonstration table. The capillary tube will be used to spot the pigments on the chromatography strip at the point indicated in figure 1 as pigment spot.
3. Application of pigment extract to chromatography strip:
a. The capillary tube is filled by placing it into the bottle of extract. It will fill by the capillary action.
b. A small amount of pigment extract is spotted on the strip at the point indicate as ‘pigment spot’.  The spot is let to dry completely after each application and the spotting is repeated at least 15 times. The best result will be obtained by keeping the the spot as small as possible.
4. Running the chromatography strip:
a. 1.5 ml of solvent ( as marked in figure 1.) is put into 3000 mm test tube.
b. The strip is placed in the test tube so that the solvent covers the strip shown in figure 1. do not immerse the pigment extract in the solvent.
c. The top of the strip is bent over the edge of the test tube and is held in place while inserting a cork to seal the tube.
d. The tube is handled carefully so that the solvent would not splash into the pigment spot. The tube is placed as vertical as possible.
e. The migration of solvent front up the strip is watched. When it migrates to within 1cm of the cork, the strip is removed. The solvent front is marked immediately with a pencil. The strip is allowed to dry.
5. Reading the chromatogram:
a. The bands of different colors are observed.
b. The distance from the centre of the pigment spot to the solvent front is measured and solvent front distance is recorded.
c. The distance from the center of the pigment spot to the front distance is measured.
d. All the data are recorded.
e. The above data is plugged into the following equation to obtain an Rf value or ratio f front :
DIAGRAM OF EXPERIMENT:
	


DATA COLLECTION:

TABLE 1: THE DISTANCE OF PIGMENT FRONT AND THE SOLVENT FRONT
	PIGMENT COLOUR
	DISTANCE OF PIGMENT FRONT (cm)
	DISTANCE OF SOLVENT FRONT (cm)

	Blue – Green
	0.9
	13.8

	Yellow – Green
	0.5
	13.8

	Yellow – Orange 
	1.4
	13.8


DATA ANALYSIS:
The relationship of the distance moved by a pigment to the distance moved by the solvent is a constant called Rf (ratio of front).

It can be calculated for each of those pigments using the formula below

1. Rf for the Blue – Green pigment =

2. Rf for the yellow – green pigment=

3. Rf for the yellow – orange pigment=

 TABLE 2: TYPE OF PIGMENT AND ITS RATIO

	PIGMENTS COLOURS
	TYPE OF PIGMENT
	RATIO OF FRONT

	Blue – green
	Chlorophyll a
	0.0652

	Yellow – green 
	Chlorophyll b
	0.0362

	Yellow – orange 
	Carotenoid 
	0.101


DISCUSSION:


The pigments used in the chromatography are extracted by grinding the vegetables leaves without vein and the addition of pure acetone, 85% acetone, distilled water and ethyl ether. When the pigments are completely extracted, the pigment bands can be identified by their colours. The colours are in relative position on the chromatographic strip. The blue – green is the chlorophyll a, yellow – green is chlorophyll b and yellow – orange is carotenoid. 

Photosynthetic pigment have different pigment front distance and ratio of front because different type of pigments are carried along at different rates as they are not equally soluble and the molecule weight are also different. Carotenoid have the highest pigment front distance followed by chlorophyll a and chlorophyll b. Carotenoid is more soluble because it dissolve well in fat and extract more easily into lipids solvent like ethyl ether or acetone. But chlorophyll b is more water soluble and enable plants to capture light energy from the sun.

Some pigments are intensely coloured and therefore absorb most of the light (photon) at a particular wavelength whereas other pigments may absorb little of the light at that particular wavelength. Therefore, the wavelength and the amount of light absorbed by a pigment can help to tell what pigment exist and how much of that particular pigment in there.

LIMITATION AND SUGGESTION:

1. Due to the variation of technique and other variables, the Rf values of chlorophyll a, chlorophyll b and carotenoid is different to the theoretical value. There are several limitation from the inaccuracy of this experiment’s result.
2. The pigment spot is too big and it is hard to control the flow of pigment concentration dowm the chromatographic paper as the physical phenomenon that involved in this action is the capillary force. In order to get the smallest pigment spot, the exposed end of capillary should be closed first then put onto the paper chromatography.

3. I have found that it is difficult to place the chromatographic paper in the boiling tube due to the narrow space in the tube. Therefore, the paper should be placed in a bigger container such as chromatographic tank. Moreover the size of the chromatographic paper should be bigger so that the solvent will diffuse further. This will make the pigments diffuse further also as the area that dipped into the solvent had increase.[image: image1.png]
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