Chlorophyll – the key to Photosynthesis
Chlorophyll is a green pigment in the chloroplasts of plant cells and is the light absorbing molecule needed for photosynthesis. It absorbs the red and blue ends of the visible light spectrum and reflects green light.
Chloroplasts also contain carotenoids. 
These are also pigments with colors ranging from red to yellow. 
Carotenoids absorb light most strongly in the blue portion of the spectrum. They thus enable the chloroplast to trap larger fraction of the radiant energy falling on it.
In leaves, the carotenoids are usually masked by the chlorophylls. In the autumn, as the quantity of chlorophyll in the leaf declines, the carotenoids become visible and produce the yellows and reds of autumn foliage. 
Main factors which can affect the rate of photosynthesis:
►Light intenstity and wavelength
►Carbon dioxide concentration

►Temperature 

Increasing each of these will increase photosynthesis up to a certain value.

For example, low light intensity limits photosynthesis even if CO2 concentration is high.

Photosynthesis equation:

	leaf pigments
	Color

	carotenes
	golden

	pheophytin 
	olive green

	chlorophyll a
	blue green

	chlorophyll b
	yellow green

	lutein 
	yellow 

	xanthophylls
	yellow
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In the photosynthetic reaction, carbon dioxide is reduced by water; in other words, electrons are transferred from water to carbon dioxide. Chlorophyll assists this transfer. When chlorophyll absorbs light energy, an electron in chlorophyll is excited from a lower energy state to a higher energy state. In this higher energy state, this electron is more readily transferred to another molecule. This starts a chain of electron-transfer steps, which ends with an electron transferred to carbon dioxide. Meanwhile, the chlorophyll which gave up an electron can accept an electron from another molecule. This is the end of a process which starts with the removal of an electron from water. Thus, chlorophyll is at the center of the photosynthetic oxidation-reduction reaction between carbon dioxide and water.

Separation of Plant Pigments by Column Chromatography
Chemicals: silica gel 60, petroleum ether, acetone, NaCl, CaCO3, Na2 SO4,  fresh leaves
Glass wares: chromatography column, dropping funnel, separation funnel, stand, clamp,    socket, measuring cylinder 50ml, beaker 100ml, beaker 400ml, 3 Erlenmeyer flasks, 

mortar & pestle, glass rod

Extraction of the leaf pigments: 
Using a pestle fresh leaves are grinded in a mortar containing 22 mL of acetone, 3 mL of petrol ether and a spatula tip-ful of CaCO3. The pigment extract is filtered. The filtrate is poured into a separation funnel and is mixed with 20 mL of petrol ether and 20 mL of 10% aqueous NaCl solution. The separating funnel is shaken carefully. When the layers have separated the lower layer is allowed to drain into a beaker. This phase is thrown away. The upper layer is washed 3-4 times with 5 mL of dest water. Afterwards the extract is placed in an Erlenmeyer flask and is dried with about 4 spatula tips of Na2SO4. The liquid is carefully decanted into an Erlenmeyer flask.
Eluting solvent (mobile phase): mixture of petroleum ether and acetone (7:3) 
Silica gel slurry: Using a beaker a slurry of silica gel and the eluting solvent is made. 
Packing of the column: 
A uniform well-consolidated packing of the column is critical to the success of this chromatographic seperation. A clean, dry column is aligned in a vertical position. A beaker is placed under the column outlet. The column is slowly and evenly filled about two-thirds full with silica gel slurry. The stop cock is opened to allow liquid to drain into the beaker. Pouring the slurry down a glass rod held against the wall of the column will minimize bubbling and turbulence. The side of the chromatographic tube is gently tapped with a cork ring during the packing process, to make the silica gel compact. Meanwhile the stop cock is opened to allow the excess eluting solvent to run out. Using a powder funnel a small amount of sand is carefully added to the top of the silica gel column to prevent it from being disturbed when fresh solvent eluent is added. The solvent level is allowed to drop to 1 mm above sand. The bottom outlet of the separation column is closed. It is very important not to allow the column to run dry 
Experimental procedure: 
Using a volumetric pipet 20 mL of the leaf extract are added directly (or carefully down the side of the column) to the sand layer. Then the mobile phase is drained continuously to the top of the column by aid of a seperation funnel. The bottom outlet of the column is opened. The eluent flows down through the column. The column, with the adsorbent and the sample, is 'developed': As the eluent passes down the column, the components of the mixture begin to move down the column. The separated zones 'flow out' of the column, where the eluates are collected in Erlenmeyers. The flasks are changed as the eluate changes color.
Results and discussion: 
The mobile phase slowly flows down through the silica gel column by gravity leaving behind zones of color - the chromatogram. The theory of column chromatography is analogous to that of thin-layer chromatography. The different components in the sample mixture pass through the column at different rates due to differences in their partioning behavior between the mobile liquid phase and the stationary phase. 
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6 CO2   +   6 H2O   →   C6H12O6  +   6 O2
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