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ABSTRACT 

Chlorophyll plays an important role in the existence of living organisms.  The research sought to determine the 

major components of chlorophyll in green leaves of mango (Magnifera indica) and Neem (Ozardiracha indica) 

found in Omb I and II, Lafia. Solvent extraction/separation techniques as well as chromatography techniques was 

used to analyze the results. The results showed the presence of chlorophyll a, b, carotene, xanthophyll and 

phaeophytin: – a breakdown product of chlorophyll. The results also revealed the retention factor of the respective 

components as follows; chlorophyll a (1cm), chlorophyll b (2cm), carotene (3cm), xanthophyll (4cm) and 

phaeophytin (5cm). In absence of one component, there is bound to be deficiency in the absorption of radiant energy 

which will in turn affect photosynthetic process. Further research on their interactions (the different pigments), 

should be carried out to ascertain their functional relationship in the photochemical process. 
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          1.0 INTRODUCTION 

Most plants have no structures for ingesting and digesting food. They have no mouth and no alimentary 

canal, yet a plant material is rich in carbohydrates, protein and fats. Instead of obtaining their food from 

other organisms, plants make it for themselves using simple ingredients, this shows that they are autotrophs 

(Michael, 2000). 

A typical plant takes in carbon dioxide (from the air) and water (from the soil) and builds these up into 

sugars and other complex substances. Oxygen is released as a waste product. The energy in the chemical 

bonds of the raw materials carbon dioxide and water is less than the energy in the chemical bonds of the 

products. Therefore, the reaction is endergonic and requires an external source of free energy. This energy 

is supplied by sunlight that falls on the plants. A green substance, chlorophyll, enables the plant to trap the 

light energy and use it to make sugars. The process of using sunlight to build up complex substance from 

simpler one is called photosynthesis (Michael, 2000). 

Photosynthesis is a complex process which takes place in a series of small steps. However; it can be 

summarized by the simple equation: 

Light and chlorophyll  

6CO2 + 12H2O                           C6H12O6 + 6O2 + H2O 

 

Carbon dioxide + Water                            glucose + Oxygen + Water 

Raw materials    Products 

 

The molecules on both sides of this equation reflect the fact that the oxygen produced by photosynthesis is 

derived from water. Two water molecules are required to form one oxygen molecules. The hydrogen in 

glucose is also derived from water (Corey, 2000). 

Experiment using radioactive isotopes and isolated chloroplasts, the site of photosynthesis, suggest that 

there are two main stages in photosynthesis. A light-dependent stage in which water is broken down into 

hydrogen and oxygen using light energy; and a light-independent stage in which the hydrogen reacts with 

carbon dioxide to form carbohydrate. Water is reformed in this reaction. The light-dependent stage happens 
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only in the light; the light-independent stage happens both when it is light and when it is dark (Michael, 

2000, Jones, 1995). 

 

 

 

 

Chlorophyll 

         12H2O water used 

 

 

Carbon dioxide used 

6CO2   24H  6O2 

Oxygen produced 

 

Light independent stage 

 

C6H12O2 

Glucose produced 6H2O 

Some water produced. 

 

1.1 An outline of the two stages of photosynthesis 

The photosynthetic pigments of higher plants fall into two classes, the chlorophyll and carotenoids. The role of the 

pigments is to absorb light energy, there by converting it to chemical energy. They are located on the chloroplast 

membranes (Thylakoids) and the chloroplasts are usually arranged within the cells so that the membranes are at 

right-angles to the light resources for maximum absorption (Taylor, 1997). 

Chlorophylls absorb mainly red and blue-violet light, reflecting green light and therefore giving plants their 

characteristic green colour, unless masked by other pigments. The chlorophylls molecule has a flat, light-absorbing 

head end which contains a magnesium atom at its centre. This explains the need for magnesium by plants and the 

fact that magnesium deficiency reduces chlorophyll production and causes yellowing. The chlorophyll molecules 

also have a long hydrocarbon tail which is hydrophobic (water-hating). The interior of membranes is also 

hydrophobic, so the tail project into the thylakoid membrane surface like solar panels. Different chlorophylls have 
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different side-chains on the head and this modifies their absorption spectra, increasing the range of wavelengths of 

light absorbed (Talyor, 1997): 

 

Absorption spectra of chlorophyll a and b, and caratenoids: showing the amounts of light absorbed by a pigment at 

different wavelengths. 

1.1.1 AIM OF THE STUDY 

The aim of the study is to determine the components of chlorophyll in Mango and Neem leaves in Ombi I and II. 

 

1.1.2 STUDY AREA 

The study areas of the research are: Ombi I, Ombi II and Nasarawa State polytechnic. The locations are situated at 

the outset of the town, which is just about 6km away from the state capital along Jos road. 

 

1.1.3 SAMPLE COLLECTION 

The green leaves of Mango and Neem for this work were collected from Ombi I and labeled A and B, put in a 

polythen bag aseptically and brought to the laboratory for analysis. 

Sample A – Mango leaves 

Sample B – Neem leaves 

 

1.1.4 METHOD 

Some pieces of green leaves were gotten and crushed in a mortar. Next, the crushed leaves were transferred to a 

conical flask containing 80% acetone and shook and allowed to stand for a few minutes. The extract was then 

decanted and transferred into a separating funnel.  25mls of petroleum ether was added into separating funnel. 

Moreover, the solution was stirred with a glass rod for two or three minutes until the solution separated into distinct 

layer. The lower layer was collected in a conical flask as B and the upper layer A was left in the funnel. Hence, 

20mls of potassium hydroxide and 20mls of methanol were added to pigment a and covered, swirled for two 

minutes. It separated into two layers that is, upper layer A1 and the lower layer A2. Same procedures were repeated 

for pigment B in another separating funnel and upper layer B1 and the lower layer B2 were obtained. Finally, all the 

four pigments were collected in separate conical flasks as; A1, A2, B1 and B2. 

 

1.1.5 PROCEDURE FOR THE SEPARATION OF CHLOROPHYLL FROM THE SOLVENT 

EXTRACTED FROM GREEN LEAVES BY CHROMATOGRAPHY 

A filter paper was ruled with a pencil and a ruler to obtain a line to about 1cm from the bottom of the filter paper. By 

means of a piece of small capillary tube, the mixture of pigments was spotted in the centre of the pencil line. Next, 

the solvent was poured into the conical flask to a depth of 2cm and the filter paper was fixed into the conical flask 

and was corked then, it was allowed to run through the filter paper. Finally, the observation made was recorded. 
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1.1.6 TEST FOR STARCH IN LEAVES TO SHOW THAT PHOSYNTHESIS OCCURS IN LEAVES 

Procedure: The leaves to be tested were detached from the plant for about hours away from exposure to sunlight. 

The leaves were immersed in a beaker containing boiled water for 10-15 minutes and the protoplasm of the leaves 

was eventually killed and all enzymatic activities in the cells of the leaves stopped. The leaves were removed from 

the boiled water and transferred to a test tube that had 70% ethanol which boiled via water bath. Finally, the leaves 

were placed on a flat surface (tile) after it had been dipped again in hot water and few drops of iodine solution were 

added. It was allowed for few minutes and the solution was later washed off with cold water while the colour was 

observed against a light source. 

 

1.1.7 RESULTS 

The study on the determination of chlorophyll in green leaves of mango and neem was conducted and result shows 

the presence of chlorophyll a, b, carotene and xanthophyll as well as phaephytin pigment. 

  

Table 1: showing the components of chlorophyll in mango leaves. 

S/NO THE COMPONENTS COLOUR 

i. Chlorophyll A Blue-green 

ii. Chlorophyll B Green 

iii. Carotene  Orange 

iv. Xanthophyll. Yellow 

 

Table 1: showing the components of chlorophyll in Neem leaves.  

S/NO THE COMPONENTS COLOUR 

i. Chlorophyll A Blue-green 

ii. Chlorophyll B Green 

iii. Carotene  Orange 

iv. Xanthophyll. Yellow 

 

Below is the distribution of chlorophyll after chromatography; 
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 The values above were obtained after chromatography by measuring the distance traveled by the respective 

components of the chlorophyll and divided by the solvent distance (a constant).  

RF (retention factor) is defined as the ratio of the distance traveled by the center of a spot to the distance traveled by 

the solvent front, the result for the test for starch in green leaves, a blue-black colour was observed. 

 

1.1.8 DISCUSSION 

Based on the analysis carried out, chlorophyll which is seen to be a single component, have different components 

embedded to it. 

From table 1, mango leaves extract of chlorophyll is shown to contain four components namely: 

i. Chlorophyll a 

ii. Chlorophyll b 

iii. Carotene and, 

iv. Xanthophyll. 

These components were identified based on their respective colours as shown in the column tagged “colour” thus, 

“chlorophy a” has a blue-green colour, “chlorophyll b” has green colour, carotene has orange color and xanthophyll 

has yellow pigment. 

  

Neem leaves extract of chlorophyll was characterized using similar parameters or components. However, according 

to Gideon et al., (1969), “chlorophyll a seems to be a specific pigment required for photosynthesis, with the other 

pigments complementing its function. This is illustrated by the phenomenon called “enhancement,” that is, 

chlorophyll ‘A’ and ‘B’ together produce higher photosynthetic rate than chlorophyll ‘A’ alone. This shows that, 

chlorophyll is not a single component that plays a role rather, have other components or pigments also. 

However, the distribution of chlorophyll by chromatography method, five pigments were present namely, 

chlorophyll a, chlorophyll b, carotene, xanthophyll and phaephytin. The colors are in this order, blue-green, green, 

orange, yellow and grey respectively. This is in concordance with Roberts (1971) work, when he demonstrated 

through chromatography that chlorophyll have five pigments, the fifth pigment, phaeophytin (grey) is a breakdown 

product of chlorophyll. The retentive factor (RF) of the respective pigments ranging from 1cm-5cm indicates shorter 

wavelength in the absorption spectra with higher energy. This shows that chlorophyll a has a higher absorbing 

energy than the rest of the pigments to the least (phaeophytin). This harmonizes with the work of Taylor (1997) 

when he said, “Chlorophyll with longer wavelength has less energy”. 

 

Above all, the blue-black colour observed for the test of starch in leaves, conformed the fact that carbohydrate is the 

product of photosynthesis and is not obtainable when chlorophyll is absent (Roberts, 1971). 

 

1.1.9 RECOMMENDATION 

 Spectrophotometer should be made available for Spectrophotometric measurements (that is, to obtain the absorption 

spectra of the respective components of chlorophyll. 
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1.1.10 CONCLUSION 

All green plants whether terrestrial or aquatic have four major components of chlorophyll namely; chlorophyll a 

and b, carotene and xanthophylls, in spites of the species. The chlorophyll is responsible for the absorption and 

conversion of the radiant energy (energy from sunlight) into chemical energy and oxygen as a by-product for 

human existence. 

Without one pigment, there is bound to be deficiency in the absorption of radiant energy which will in turn affect 

photosynthetic process. 
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