Lab: 7 Separation of photosynthesis pigment by chromatographic paper

Separation of pigments involved in the process of photosynthesis using chromatographic paper:
Chromatography: is a technique used for the separation and analysis of organic compounds. The term “chromatography” originally referred to the separation of colored compounds, as early chromatographic methods were employed to separate naturally occurring pigments in plants.
Chromatography is divided into two types:
1- Column Chromatography
2- Planar Chromatography
- thin layer chromatography 
- Paper chromatography 
The chromatography experiment:
In this lab, we will use paper chromatography to separate plant pigments extracted from spinach leaves or parsley to identify and separate the pigments found in plants. This experiment will primarily discuss paper chromatography.

Paper Chromatography: In this type of chromatography, substances are separated using two phases:

1. Mobile Phase: This is usually a liquid substance with polar solvents such as ethanol, acetone mixed with water, methanol alcohol, acetic acid, or other similar components. In today's experiment, we will use a solvent of 70% ethanol concentration.

2. Stationary Phase: The paper will hold the sample liquid, allowing us to separate the pigments. This is referred to as paper chromatography.
* In today's experiment, the sample will be placed on the fiber paper and filtered through the leaf extract taken from spinach or parsley.

 Chromatographic factors:
The chromatography process is used to identify the separated compounds and is done by calculating the Rf (Ratio Factor) of the compounds. This factor is used to measure the degree of interaction of the compound with the solvent or with the stationary phase.
 Importance of separating photosynthetic pigments:
Separating photosynthetic pigments is important because they play a significant role in the process of photosynthesis in plant leaves. The pigments, known as chlorophyll (green pigments), are located in the chloroplasts, which contain the pigments necessary for the absorption of light energy required for the photosynthesis process.

These are pigments involved in the process of photosynthesis, through which plants convert solar energy into chemical energy in the form of carbohydrates. Chlorophyll pigments, found in the chloroplasts of green plant cells, are essential for this process. 

The reaction for photosynthesis:

CO₂ + H₂O → (CH₂O)n + O₂ (in the presence of chlorophyll)

	The Most Important Pigments in Photosynthesis:

	Presence of these pigments:

	1. Chlorophyll (a)
2. Chlorophyll (b)
3. Chlorophyll (c)
4. Beta-Carotene
5. Xanthophyll
6. Phycocyanin
7. Fucoxanthin
8. Phycoerythrin
	- Found in all plants
- Green algae and blue-green algae
- Bryophytes and aquatic algae
- Certain plants
- Certain plants
- Red algae, blue-green algae
- Bryophytes, brown algae
- Red algae, blue-green algae








Experiment for Extracting and Separating Photosynthetic Pigments:

Take a small portion of green leaves, like spinach or parsley, and grind them well in a ceramic mortar with the addition of a small amount of acetone or 70% alcohol.

Using a filter paper, filter the mixture and place the liquid into centrifuge tubes for 10-15 minutes until you get clear layers of liquid in the tube. The alcohol will dissolve the pigments, and the solution will be collected.

Afterward, take chromatography paper and cut it into strips. Draw a small dot using a pencil (about one dot in the middle), then take a drop of the pigment solution using a capillary tube and apply it on the dot.
The sample is placed in a special beaker containing ethanol, and the tape is positioned to contact the ethanol. As the tape rises, it carries the dyes, separating them based on their molecular weights and solubility in the solvent. The following equation is then applied
Retardation factor (R ): The retardation factor, used in thin-layer chromatography, is the ratio of the distance from the point of application to the center of the spot and the distance simultaneously travelled by the solvent front from the point of application (Figure).
[bookmark: _GoBack]RF = a/b
a = migration distance of the component
b = migration distance of the solvent front
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