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1.0 INTRODUCTION

India is a varietal emporium of medicinal plants and is one of the richest countries in the world regard to genetic resources of medicinal plants. Our country exhibits a wide range in topography and climate which shows considerable effect on the vegetation and floristic composition of medicinal plants. Moreover the agroclimatic conditions are conducive for introducing and domesticating new exotic plant varities (Chanda and Parekh, 2006). India is a country rich in indigenous herbal resources which grow on their varied topography and under changing agroclimatic conditions permitting the growth of almost 20,000 plant species of which about 2,500 are of medicinal value (Manjamalai et al., 2010).
 Medicinal plants are used as herbs or traditional medicines for various types of diseases since ancient times. Recently the use of phytochemicals is considered to be safer and congenial to the human body. Medicinal plants are used for the preparation of various modern drugs, they are also used as the principle source of raw materials. Phytochemical progresses have been aided enormously by the development of rapid and accumulate methods of screening medicinal plants for particular chemicals (Gaur et al., 2010).
The development in the field of modern medicine temporarily replaced the traditional medicine. But it has now staged comeback and a ‘herbal renaissance’ is blooming across the world. Herbal medicines are safer than synthetic medicines because the antimicrobial agents in the plant extract target the biochemical pathway present only in microbes. Screening active compounds from plants has lead to the discovery of new medicinal drugs which have efficient protection and treatment role against various diseases, including cancer and Alzhiemers (Thenmozhi, 2010).
Natural products have provided an endless source of new medicine. Despite drug discovery technology diversification and reduced funding for natural product based drug discovery, natural products from plants and other biological resources remain an undiminished source of new pharmaceuticals. The use of botanicals for improving human health has evolved independently in different regions of the world. Most botanical therapeutics are derived from medicinal plants that have been cultivated for the increased yield of bioactive components. A primary advantage of botanicals is their complex composition consisting of collections of related compounds which are having multiple activities that interact for a greater total activity (Schmidt et al., 2008).
Multicomponent herbal therapy is the result of growing interest of scientist in medicinal plants. In this therapy instead of a single phytochemical extract, various parts of plants such as roots or leaves are used. Herbalist think that different phytochemicals present in many herbs interact with each other enhancing the therapeutic effect of the herb and dilute its toxicity (Sharma et al., 2011).
An attempt to obtain bioactive agents from plants is a worthwhile exercise since only 10% of all plants have been investigated in detail. The majority of these bioactive compounds are alkaloids followed by sesqueiterpenes, diterpenes, saponins, triterpenes, aglycones, flavonoids, sterols, coumarins, quinines and monoterpenes (Pascaline et al., 2011).
Natural phytochemicals derived from medicinal plants have gained significant recognition in the potential management of several human clinical conditions, including cancer. Exposure of the aqueous extract of Solanum nigrum and Artemisia vulgaris exerted an inhibitory activity on cell growth and colony formation of the prostrate, breast and colorectal cells. Much research has been geared towards the evaluation of plant extracts as prophylactic agents, which offer great potential to inhibit the carcinogenic process (Nawab et al., 2011).
Some metabolites represent constitutive chemical barriers to microbial attack which include phytoanticipins and other inducible antimicrobials like phytolexins. They are extensively used as promising plant and human disease controlling agents. Saponins are glycosylated phytoanticipins. Because they have potent antimicrobial activities it is proposed that those molecules confer protection against pathogens (Gonalez-Lamothe et al., 2009).

Phenolic compounds are potent antioxidant and free radical scavengers. The potent source of antioxidant and antibacterial agents especially for MRSA infection treatment were found in Bauhinia kockiana, Caesalpinia pulcherima, Caesalpinia tregemina and Peltophorum pterocarpum. Also these plants show various activities such as anticancer, antibacterial and anti-inflammatory properties. Isoflavonoids isolated             from Erythina variegata significantly inhibit the growth of MRSA and             the plant Vicia faba showed antimicrobial activity against bacteria such as Escherchia coli, Bacillus sublitis, Shigella, Staphylococcus aureus                  (Chew et al., 2011).
Plant derived alkaloids have traditionally been of interest due to their pronounced physiological activities. The most famous examples of anticancer alkaloids are taxol from Western yew (Taxus brevifolia), campothecin and derivatives currently in clinical trials from Campotheca  accuminata. Guanidene alkaloid pterogynidine isolated from Alchornea glandulosa has anti angiogenic potential (Lopes et al., 2009).
Extract from the fruit of a plant originally identified as Dalbergia species but later reidentified as Cordyla madagascariensis showed moderate antiproliferative activity  against  A2780 human ovarian              cancer cell line due to the presence of the four new cassane diterpenoids   (Hou et al., 2010).

The phytochemicals obtained from the seeds of Afromamum melegueta (alligator pepper) have been used for the treatment of the infectious diseases  Extracts from the seeds of Afromamum melegueta which have potent antiseptic or bactericidal properties, have therefore been used for the treatment of wounds and prevention of infections. The plant extracts was found to be inhibitory to the growth of Klebsiella and Salmonella typhi (Doherty, 2010).
Alkaloids are very important in medicine and constitute most of the valuable drugs. They have marked physiological effect on animals. Alkaloids such as solasidone have been indicated as starting material in the manufacture of steroidal drugs. Phenolic compounds are widely distributed in plant kingdom and the presence of phenols is considered to be potentially toxic to the growth and development of pathogen. Saponins are glycoside of both triterpenes and sterols and have been detected in over seventy families of plants. In medicine, it is used to some extent as an expectorant and emulsifying agent. Flavonoids are 15 carbon compound distributed throughout the plant kingdom. Some isoflavones act as allelochemics widely used in insecticides. They might also play a role in disease resistance (Harisaranraj et al., 2009).

Phytoconstituents confer specific characteristics and properties to plants. Therefore, the analysis of these constituents in plants would help in determining the various biological activities of plants. A variety of technique can be used to determine the presence of such phytochemical compounds. Chromatographic techniques are the most useful and popular tool used for this purpose. Chromatography is the analytical technique dealing with separation of closely related compounds from a mixture. Various chromatographic methods like High Pressure Liquid Chromatography (HPLC) and High Pressure Thin layer Liquid Chromatography (HPTLC) are used but the most rapid, efficient and reproducible technique used for phytochemical screening is HPTLC (Elango and Jadhav, 2010).
 TLC is used as an easier method of initial screening with a semiquantitative evaluation with other chromatographic techniques. HPTLC has the advantage of many fold possibilities of detection in analyzing herbal medicines. HPTLC analysis is rather simple and can be employed for multiple sample analysis. The advantage of using HPTLC to construct the finger prints of herbal medicines are it’s simplicity, versatility, high velocity, specific sensitivity and sample preparation.Thus HPTLC is a very efficient method of determining the quality and possible adulteration of herbal products (Giri et al., 2010).

The plant which has been chosen for the present study is Vernonia cinerea. It belongs to the family Asteracea . All the parts of plant show medicinal value. Whole plant decoction is given to treat urinary tract infections. Leaf paste is applied to treat eczema, herpes, and ringworm disease of the skin. Seed paste is applied along with mustard oil to treat urinary tract infections. Seed paste is applied along with mustard oil to treat leucoderma. Flowers are used to treat fever, conjunctivitis and rheumatism. Root is used as antehelmintic and it is also used to treat diarrhoea and stomachic  (Retnam and Martin, 2006).

The objectives of the present study were to evaluate the following parameters of the leaves of Vernonia cinerea Linn.
· Preliminary phytochemical screening of the leaves of the Vernonia cinerea.
· Extraction of alkaloids, phenolics, flavonoids, and saponins.
· Separation of bioactive compounds by Thin layer chromatography.
· Spectral analysis of the leaves of Vernonia cinerea.
2.0 REVIEW OF LITERATURE

The review of literature pertaining to the study ‘Phytochemical investigation and chromatographic analysis of the leaves of Vernonia cinerea’ is discussed under the following headings

2.1  Medicinal plants

2.2   Herbal medicine

2.3  Phytochemicals

2.3.1  Alkaloids

2.3.2  Phenols

2.3.3  Flavonoids

2.3.4  Terpenoids

2.3.5  Saponins

 2.4  Separation of bioactive compounds

 2.5  Candidate plant

2.1 Medicinal plants
 
 Plants have been used to treat or prevent illness since before recorded history. Rigveda one of the oldest available literatures written around 2000BC mentions the use of cinnamon, ginger and sandalwood etc not only in religious ceremonies but also in medical preparation. Plants and plant based medications are the basis of many of the modern pharmaceuticals we use today for various ailments. The discovery of medicinal plants has usually depended on the experience of the populace based on long and dangerous self experiment.
Progress over the centuries towards a better understanding of plant derived medicines has depended on two factors that have gone hand in hand. One has been the development of increasingly strict criteria of proof that a medicine really does what it is claimed to do and other has been the identification by chemical analysis of the active compound in plant      (Chetri et al., 2008).
Medicinal plants represent a rich source from which antimicrobial agents may be obtained. The active principles of many drugs found in plants are secondary metabolites. Therefore research into the effects of these local medicinal plants is expected to enhance the use of these plants against disease caused by the test pathogens.

Successful strategies for the investigation of new drugs involve the selection of test crude extracts based on a combination of ethnopharmacology and daily healer’s practices. Several traditional medicines are used as antidiarrhoeal agents. Leaves and stem bark of Psidium guajava and mature seeds of Carica papaya showed antiamoebic activity in addition to antidiarrhoeal activity (Tona et al., 2008).

The extract of Biden pilosa is used in folk medicine as an antihelmintic and protozoacid agent. The plant also shows antiseptic properties. Flavonoids are also present in the plant. The ethanol extract of the leaves of Bixa orellana possesses antimicrobial activity against Gram positive microorganisms and Candida albicans. Its leaves have been employed to treat malaria and leishmaniasis. Seed of the plant is rich in carotenoids . The decoction of the leaves of Calendula officianilis is used to treat amoebiasis. Its dry bark contains quinoline alkaloids. Jacaranda secunda has been used to disinfect scorpion wounds and Coleonema pulchrum to disinfect snake bites (Rojas et al., 2006).

  Dracocephalum  moldavica, a member of  the family Lamiaceae,  is a hardly annual plant which is used as painkiller, antitumour and antirheumatic. Fennel (Foeniculum vulgare) belonging to the family Apiaceae is a short lived aromatic medicinal herb which showed anti-inflammatory, analgesic and antioxidant activities. Calendula officianalis (marigold) is used as cleansing and detoxifying herb and have antiviral, antitumour, mutagenic and cytotoxic properties (Khalil et al., 2007).
Plant based natural constituents can be derived from any part of the plant. The beneficial medicinal effects of plant materials typically result from the combinations of secondary products present in plant. The medicinal action of plants are unique to particular plant species or groups.This shows that the combinations of secondary products in a particular plant is taxonomically distinct (Parekh et al., 2006).

2.2 Herbal medicine
 
Despite drug discovery technology diversification and reduced funding for natural product based drug discovery natural products from plants and other biological sources remains an undiminished source of new pharmaceuticals.  The use of botanicals for improving human health has evolved independently in different regions of the world. The production, use, attitude and regulatory aspects of botanicals continue to vary globally.

Herbal medicines have being used by billions of people around the world for thousands of years. Unfortunately, the quality and quantity of the safety and efficacy data on herbal medicine are far from sufficient to meet the criteria needed to support their use worldwide. One of the reasons is lack of adequate or accepted research methodology for evaluating herbal medicine. The existence of many complex phytochemicals makes it difficult to identify those that provide main therapeutic effect and this can be attributed to the interaction of phytochemicals. Thus taking into account as many as possible components is commonly used to evaluate herbal medicine (Giri et al., 2010).
 Approximately 119 pure chemical substances extracted from higher plants are used in medicine throughout the world. According to WHO, about 80% of the world population relies on the use of traditional medicine which is predominantly based on plant materials. It is estimated that approximately one quarter of prescribed drugs contains plant extracts or active ingredients obtained from or molded on plant substances. Several of these drugs are in extensive clinical use (Aji et al., 2010).
2.3. Phytochemicals

The plants exhibit a wide range of biological and pharmacological activities such as anti-inflammatory, diuretic, laxative, antispasmodics, antihypertensive and antimicrobial functions. These functions are performed due to chemical constituents comprising sugars, lipids, proteins, vitamins, minerals and phytochemicals (Okwu and Nnamdi, 2008).

  Plants have limitless ability to synthesize aromatic substances mainly secondary metabolites of which atleast 12,000 have been isolated, a number estimated to be less than 10% of the total. The synthesized aromatic substances are used by plants as defensive molecules against predation by microorganisms, insects and herbivores. However, some of which may involve in plant odour (terpenoids), pigmentation (tannins and quinines)  and flavour (capascin). These defensive molecules give plants their medicinal value which is appreciated by human beings of their great importance in health care of individuals and communities (Bolatito and Coolborn, 2009).     
  Phytochemicals are divided into two main groups that is primary and secondary constituents according to their function in the plant body. Primary constituents are sugars, aminoacids, proteins and chlorophyll and secondary constituents consist of terpenoids and phenolic compounds. These compounds are believed to be involved in vital biochemical functions and as essential enzyme systems (Hussain et al., 2010).

2.3.1 Alkaloids


The term alkaloid was first proposed by Meissner in 1819 to characterize these alkali -like compounds found in plants, but it was not precisely defined. With time, the definition has changed to a compound that has nitrogen atom in a cyclic ring. Numerous biological amines and halogenated cyclic nitrogen containing substances are in the term alkaloid. Morphine was the first discovered alkaloid extracted from a terrestrial plant in 1805 as reported by Kappelmayer and hordenine was the first alkaloid isolated from marine algae in 1969. Today approximately 2000 alkaloids are known (Giiven et al., 2010).\

 Around 12000 alkaloids of various types have been known to occur in all land plants, including more than 150 families. In plants alkaloids generally exist as salts of organic acids like acetic, oxalic, citric, malic, lactic, tartaric and other acids. In angiosperms, alkaloids are common in dicots than in monocots.  Piperdine alkaloids such as coniine and N- methyl coniine are present in Conium maculatum. Cocaine in Erythroxylum coca was the first local anaesthetic to be discovered. Alkaloids currently in clinical use include the analgesics morphine, codeine, anticancer agent, vinblastine, the gout suppressant colchicines, the muscle relaxant tubocurarine, the antiarrythemic ajmalicine, the antibiotic sanguinarine and sedative scopolamine (Ramawat et al., 2008).
Most alkaloids are derived from amines produced by the decarboxylation of aminoacids such as histidine, lysine, ornithine, tryptophan and tyrosine.  Benzylisoquinoline alkaloids are a large and diverse group of pharmaceutical alkaloids with 2500 defined structures. Recent studies have also suggested that these alkaloids may be useful as novel medicines (Minami et al., 2008).

2.3.2 Phenols 

 Free radicals produced in the body react with various biological molecules namely lipids, proteins, deoxyribonucleic acids resulting in the imbalance between oxidants and antioxidants. Eventhough our body is safeguarded by natural antioxidant defense, there is always a demand for antioxidants from natural sources.
Phenolic compounds from medicinal plants possess strong antioxidant activity and may help to protect the cells against the oxidative damage caused by free radicals. They are well known as radical scavengers, metal chelators, reducing agents, hydrogen donors and singlet oxygen quenchers (Narayanaswamy and Balakriashnan, 2011).

  Some of the simplest bioactive phytochemicals consist of a single substituted phenolic ring. Cinnamic and caffeic acids are common representatives of a wide group of phenyl propane derived compounds which are in highest oxidation state. Catechol and pyrogallol both are hydroxylated phenol shown to be toxic to microorganisms. Phenolic compounds possessing a 3 carbon side chain at a lower level oxidation and containing no oxygen are classified as essential oils and cited as antimicrobial. Eugenol is a well characterized representative found in clove oil. Eugenol is considered bacteriostatic against both fungi and bacteria

 (Sher, 2009).

 2.3.3 Flavonoids 

 Over 4000 flavonoids have been identified to date and are widely distributed in the leaves, seeds, bark and flowers of plants . In plants these compounds provide protection against UV radiation, pathogens and herbivores. Anthocyanin which is present as copigments in flowers helps to attract pollinating insects. Flavonoids are benzo gamma pyrone derivatives constituting of phenolics and pyrane rings.
 Many beneficial health effects are attributed to flavonoids, mostly due to their antioxidant and chelating abilities. Numerous studies have been conducted to prove flavonoids efficacy as antimycotic, antibacterial, antiviral, anti-inflammatory, antioxidant, immunomodulator, enzyme inhibitor, mutagenic and toxic agents  (Medic- Saric etal.,2005)

Flavonoids reduce the risk of stroke and heart disease. Flavonoids protect against age related disorders, relieve hay fever, asthma symptoms, reduce inflammation in joints and muscles, reduce varicose veins and battle infections. A considerable number of pharmaceutical preparations containing flavonoids as active substances are commercially available today. For example: Ginkgo biloba leaf extract were used in early stages of Alzhiemer’s disease, Vascular dementia and memory impairment. Quercetin, the most common dietery flavonoid, is generally used as dietery supplement (Malsev and Vesna Kuntic, 2007).

2.3.4. Terpenoids 

Terpenoids constitute one of the largest families of natural products accounting for more than 40,000 individual compounds of both primary and secondary metabolites. All organisms naturally produce some terpenoids as part of secondary metabolism but many produce terpenoids via secondary metabolism. Isopentyl diphosphate and its isomer dimethylallyl diphosphate  (DMAPP) are the universal five carbon precursors of all terpenoids. Terpenoids are contained in many herbal plants, and several terpenoids have been shown to be available for pharmacological applications. For example: artemisin and taxol as malaria and cancer medicines (Goto et al., 2010).
  Johnson etal examined fragrance mixtures including terpenes and found that scent chemistry of the emitted fragrance played a role in beetles and wasps pollinating an orchid species, Satyrinum microrrhynchum. Susceptibility to terpenes has been tested by Morales etal in which extracts from Artemisia copa showed inhibitory activity against yeast (Candida albicans).They also showed  that some plant extracts containing terpenes showed biotoxicity effect against brine shrimp (Artemia salina). Cumene (isopropyl benzene) is a terpene that has been used in bioremediation studies (Zwenger and Basu, 2008).

  Terpenoid beta amyrin was isolated from a chloroform extract of Euphorbia hirta. This plant is a good source of terpenoids, used to treat colic troubles, chronic bronchitis, inflammations, dysentery, cough, asthma, worms and vomiting pulmonary disorders (sharma et al., 2010).

Sesquiterpene belong to the large group of plant terpenoids. In nature, sesquiterpene lactones play an important role in plant defense as antibacterials, antivirals, antifungals, insecticides and by reducing the herbivores appetite for such plants. They also have some allelopathic potential. In recent years there is an increasing interest in sesquiterpene lactones mostly because of their cytotoxic and anticancer properties. Sesquiterpene lactones are large group of secondary metabolites that belong to the group of C15 terpenoids. Till now 90% of identified lactones were also isolated from the plant family Asteraceae. Lipophilic solvents or liquid carbondioxide can be used for the extraction of sesquiterpene lactones from plant material and the purification of extracted fraction  is performed with the help of chromatographic techniques (Matejic et al., 2010).

2.3.5 Saponins

Saponins comprise a large family of structurally diverse compounds containing a steroidal or triterpenoid aglycone linked to one or more oligosaccharide moieties. The aglycone or non saccharide portion of the saponin molecule is called the genin or sapogenin . Depending on the type of genin present, the saponins can be divided into 3 classes that are triterpene glycosides, steroid glycosides and steroid alkaloid glycosides.  The classical definition of saponins is based on their surface activity. Many saponins have detergent properties, give stable foams in water and show haemolytic activity and have a bitter taste and toxic to fish (Sezgin and Artik, 2010).
Most saponins show hemolytic and display a range of various biological and pharmacological properties, such as molluscicidal, anti-inflammatory, antimicrobial and cytotoxic activities. Commercial products containing saponins are available and used in the pharmaceutical, cosmetic and food industries. For example triterpene saponins from Quillaja saponaria have immunostimulatory properties and are included as adjuvants in vaccine formulations. They are also used to control nematode and insect development (Argentieri et al., 2008).
Many saponins are present in higher plants in the form of glycosides of complex salicyclic compounds and show characteristic foaming properties in aqueous solutions. Many plants contain little or no saponin; in others the triterpenoid saponins predominate. The triterpenes are subdivided into 20 groups, depending on their particular structures. The basic structure found in the largest variety of medicinal plants is the oleanane-type triterpene. Infact isolated oleanolic acid, the basic triterpene oleanane triterpene is a substance of the therapeutic interest found in the Chinese herbal plant Panax japonicum (Kareru et al., 2008).
2.4. SEPARATION OF BIOACTIVE COMPOUNDS

The organic compounds in plants can be identified using TLC. Three fold competitive interactions between solute, solvent and layer of adsorbent establishes the separation of compounds. The most widely used adsorbent is silica gel. Different solvent systems are used for the separation of different compounds. The choice of solvent depends on the nature of substances to be separated and nature of adsorbent.
The sample is applied using a capillary tube and about 1ml of the solution can be spotted. The position of each compound of a mixture is quantified by calculating distance travelled by the component to distance travelled by the solvent. This is called relative mobility. The Rf value for a certain substance are constant for certain set of experimental conditions (Stahl, 2006).
HPTLC is a sophisticated instrumental technique based on the full capabilities of thin layer chromatography. The advantage of automation, scanning, full optimization, selective detection principle, minimum sample preparation, hyphenation etc enabled it to be a powerful analytical tool for chromatic information of complex mixtures of inorganic, organic and biomolecules. HPTLC has strong potentials as a surrogate chromatographic model for estimating partitioning properties in support of combinatorial chemistry, environmental fate and health effect studies.
HPTLC allows fast, inexpensive method of analysis in the laboratory as well as in field. The modern HPTLC technique, combined with automated sample application and densitometric scanning is sensitive and completely reliable for use in qualitative and quantitative analysis. It is a valuable tool for reliable identification because it can provide chromatographic fingerprints that can be visualized and stored as electronic images (srivastava, 2010).

2.5  CANDIDATE PLANT

Scientific classification 



Kingdom
: Plantae




Division
: Mangliophyta




Class

: Magnoliopsida




Order

: Asterales




Family
: Asteraceae




Genus

: Vernonia



Species
:  cinerea

Botanical name
: Vernonia cinerea
Common name
: Ash coloured fleabane

PLATE 1
CANDIDATE PLANT - Vernonia cinerea
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The plant that has been chosen for the present study is Vernonia cinerea (plate 1). The common name of ‘Vernonia cinerea’ is ‘sahadevi’ belongs to the family Asteraceae. It is distributed throughout India and also in Asia, Africa, Australia and Newzealand. It is a very common weed of the roadsides, open forest and grasslands.
The plant is erect, hispid herb and leaves are simple, alternate and exstipulate. They are variable in shape and size, broadly elliptic or lanceolate. The heads having pinkish violet coloured flowers which are homogamous and silky on the bark. The corolla is tubular and five lobed and ovary inferior, unilocular with one basal ovule. The stamens are five in number, epipetalous and anther syngenesious. 
The plant is diaphoretic and used as a special herb for leucorrhoea, dysuria, hematological disorders such as blood purifier, antispasmodic, used in lecoderma, psoriasis and other skin diseases. Roots are helmintic decoction used for colic (Prajapati et al., 2009).
3.0  EXPERIMENTAL PROCEDURE

 PLANT COLLECTION

Healthy disease free mature leaves of Vernonia cinerea collected from Coimbatore, were used for the preparation of aqueous, methanolic and chloroform extracts. The plant materials were identified and authenticated by Botanical survey of India, Coimbatore. The leaves were airdried for 10 days and powdered.
PREPARATION OF THE EXTRACTS

AQUEOUS EXTRACT 

The powdered leaves (5g) were crushed in 50ml of sterile water, then heated at 50-600C and it was filtered using Whattmann filter paper no : 1. Then the  filtrate was centrifuged at 2500 rpm for 15 minutes and then the filtrate was  collected in sterile bottles and stored by refrigeration at 5º C until use ( Harborne, 1973).   

CHLOROFORM AND METHANOLIC EXTRACT

 Air dried powdered leaves of the plant (5g) was taken in 50ml of two different solvents that is chloroform and methanol in a conical flask , plugged with cotton wool and then kept on a rotatory shaker at 190- 220 rpm for 24 hrs. Then it is filtered through Whattmann no: 1 filter paper and kept for evaporation. The residue thus obtained was then dissolved in Dimethyl sulphoxide for further use. Dimethyl sulphoxide was added in the range of 5µl per 20mg of the extract.
QUALITATIVE PHYTOCHEMICAL ANALYSIS.

The preliminary phytochemical analysis of the leaves of Vernonia cinerea  were performed using the various qualitative tests.

TEST FOR ALKALOIDS
A small amount of the plant extract was dissolved in 5ml of 1% hydrochloric acid on steam bath and filtered. The filtrate is divided into 3 portions to do the following tests.
Dragendroff’s test  

 A portion of filtrate is treated with 6 drops of Dragendroff’s reagent and observed for orange precipitate.

Mayer’s test

A portion of filtrate is treated with 6 drops of Mayer’s reagent. Creamish precipitate indicates the presence of alkaloids.

Wagner’s test

A portion of the filtrate is treated with 6 drops of Wagner’s           reagent. Brownish red precipitate indicates the presence of alkaloids   (Sofowara, 1993).
TEST FOR PHENOLS

Ferric chloride test

The extract was boiled with distilled water and filtered. To this 2ml of 10% Ferric chloride solution was added and observed for the formation of green or blue colour which indicates the presence of phenols (Trease and Evans, 2002). 
TEST FOR FLAVONOIDS

Schinoda test

` 
A small quantity of plant extract was dissolved in 5ml of ethanol and filtered. Three pieces of magnesium chips were added followed by few drops of concentrated hydrochloric acid. Pink colour or orange colour indicates the presence of flavonoids.
NaOH test 

A small quantity of extract was dissolved in water and filtered.              To this added 2ml of 10% aqueous Sodium hydroxide to produce a yellow colouration. The change in colour from yellow to colourless on addition of dilute Hydrochloric acid was observed (Trease and Evans, 2002).
TEST FOR TERPENOIDS
5ml of each extract was mixed with 2ml of chloroform and concentrated sulphuric acid (3ml) was carefully added to form a layer. A reddish brown colouration of the interface was formed to show positive for presence of terpenoids (Sofowara, 1993).
TEST FOR SAPONINS
Frothing test 
A portion of the extract was added along with 5ml of distilled water in a test tube. The solution was shaken vigorously and observed for stable persistent froth (Sofowara, 1993).

TEST FOR STEROIDS

Liebermann Burchard reaction

A portion of the extract was treated with 10ml chloroform and filtered. 2ml of filtrate was treated with 2ml of acetic anhydride and concentrated sulphuric acid. Blue, green ring indicates the presence of steroids (Sofowara, 1993).
ISOLATION OF PHYTOCHEMICALS

Extraction of alkaloids

The dried plant sample of 5g was treated with 200ml of 10% acetic acid in ethanol, covered and allowed to stand for 4hours. The filtrate was then concentrated on a water bath to 1/4th of its orginal volume. Concentrated ammonium hydroxide was added until the precipitation was complete. The whole solution was allowed to settle and the collected precipitates were washed with dilute ammonium hydroxide and              filtered. The residue was dried, weighed and expressed as alkaloids (Harborne, 1973).
Extraction of phenolics and flavonoids
The leaf (5g) was powdered and treated with 100ml of 80% ethanol.  Conical flask was then plugged and placed in boiling water bath for ten minutes with occasional shaking. The contents were then centrifuged and supernatant collected was the phenolic extract.

Approximately half of the volume of supernatant was transferred to 50ml separating funnel. The sample was then extracted with          petroleum ether. The aqueous layer thus obtained was the flavanoid extract (Sofowara, 1993).

Extraction of saponins 

5g of powdered sample was treated with 50ml of 20% aqueous ethanol. The samples were then heated over water bath for 4hours with continuous stirring at above 55°C .The Mixture was filtered and residue was reextracted with another 50ml of 20% aqueous ethanol. The combined extracts reduced to 1/4 th volume at 90 °C. The concentrate was then transferred to 250ml of separating funnel and 5ml of diethyl ether was added and shaken. The aqueous layer was discarded and the purification process was repeated followed by the addition of 15ml n- butanol. The combined extracts were washed twice with 10ml of 5% aqueous sodium chloride and the remaining Solution was heated in waterbath. After evaporation, the samples were dried in oven at 40°C to a constant weight (Obadoni and Ochuko, 2011).
THIN LAYER CHROMATOGRAPHY  

The presence of phytoconstituents were further confirmed by Thin layer chromatography. The plates were prepared by dissolving 29g of silicagel to 40ml of distilled water and thick slurry was poured on to TLC plate. It was allowed to dry at room temperature for 15 minutes. TLC chamber was saturated by pouring the solvent mixture and kept for 1 hour. Using microcapillary, a small drop of extract was placed on glass plate 1cm above the bottom. This spot was allowed to dry and the glass plate was placed in the chamber, carefully to have uniform solvent level. When the solvent mixture reaches few centimeters above, taken out the plate and allowed to dry. Spots were detected by spraying agent. The bioactive compounds seperated on the TLC plate was then detected using the different detection agents (Harborne, 1973).

Detection of alkaloids 
          
 The alkaloid fractions were separated using the solvent mixture chloroform and   methanol (15:1). The colour of the spots were analyzed from the TLC plate after spraying with Dragendroff’s reagent and the Rf value of the separated compounds were measured.

Detection of flavonoids

The flavonoid fractions were separated using chloroform: methanol (19:1) as the solvent mixture. The colour of the spots become visible after spraying with 10% sulphuric acid and then it should be kept at oven at 100°C till the colour deepens.

Detection of phenolics

 In the case of phenolics, separation was carried out using chloroform and methanol (27: 0.3) as the solvent mixture. The colour of the separated compounds  were recorded under visible light after spraying the plates with 10% sulphuric acid reagent and thereby heating at 80°C for 10 minutes followed by the calculation of Rf value.

Detection of saponins 

 The saponins were separated using chloroform, glacial acetic acid, methanol and water (64: 34: 12: 8) as the solvent mixture. The colour of the separated compounds in the form of spots  were detected with 10% sulphuric acid  as the spraying reagent  and after that it was heated at 100 °C in oven.The  Rf value of the separated compounds were also measured.

ABSORPTION SPECTRA 
Preliminary spectral analysis was done by a survey scan of the methanolic extract of Vernonia cinerea in Nanospectrophotometer after which samples were taken for HPTLC analysis.

HPTLC ANALYSIS

The methanolic extract of the leaves of Vernonia cinerea were taken for HPTLC analysis. The plant extract was centrifuged at 3000rpm for 5minutes. This solution was used as the test solution for HPTLC analysis. 2µl of the test solution and 2µl of the standard solution (quercetin) were loaded as 5mm band length in the 3×10 silicagel 60F254 TLC plate using Hamilton syringe and CAMAG LINOMAT 5 instrument. The samples loaded plate was kept in using Touluene – Acetone – Formic acid (4.5:4.5:1) as mobile phase. The developed plate was kept in photo-documentation chamber (CAMAG REPROSTAR 3) and captured the images at white light, UV254 and UV366 nm. The developed plate was sprayed with 20% Na2CO3 and dried at 100°C in hot air oven. The plate was then photo-documentated at daylight using photodocumentation (CAMAG REPROSTAR 3) chamber. After derivatization, the plate was fixed in scanner stage (CAMAGTIC SCANNER 3) and scanning was done at 500nm. The peak table, peak display and peak densitogram were noted.

4.0   RESULTS AND DISCUSSION

Various medicinal properties have been attributed to the use of  natural herbs. Medicinal plants constitute the main source of new pharmaceuticals and health care products. Extraction and characterization of several active phytocompounds from these green factories have given birth to some high activity profile drugs. A growing body of evidence indicates that secondary plant metabolites play critical roles in human health and may be nutritionally important. Secondary metabolites of plants serve as defense mechanisms against predation by many microorganisms, insects and herbivores. Indeed, the market and public demand has been so great that there is a great risk that many medicinal plants today face either extinction or loss of genetic diversity (Vaghasiya et al., 2011).
 The adverse effect of using antibiotics and other synthetic compounds on human health, animal health and on product quality and safety have generated interest in the field of ‘phytochemistry’, ‘phyto-pharmacology’ and phytomedicine during last decade. The plant kingdom provide a useful source of new medicines, pharmaceutical entities and bioactive compounds.

  These compounds could also be used as a feed for enhancing livestock productivity and reducing environmental pollutants like methane. The bioactivities in plants are generally ascribed to the presence of plant secondary metabolites which could have beneficial effect or adverse effect. In recent times, there has been change in the perception and several studies have been conducted on exploiting the beneficial effect of these phytochemicals (Makkar et al., 2010).

 Plants have great potential to treat human diseases. There are two distinct types of biomedical research that seek to develop this potential. One type of research explores the value of medicinal plants, which constitute the only available medicines for most people in poor countries. Studies of these plants have the potential to determine which plants are more potent, optimize dosages and dose forms and identify safety risks. Another type of research uses bioassays to identify single molecules from plants that have interesting bioactivities in isolation and might be useful as lead compounds for the development of pharmaceutical drug (Subbu and Prabha, 2009).
 One such medicinal plant under investigation is Vernonia cinerea Linn. The genus Vernonia belongs to the family ‘Asteraceae’ which consist of about 1300 genera and 25,000 species distributed all over the world and in almost all habitats.  The family ‘Asteraceae’ include many medicinal plants which show significant medicinal properties. Helichrysum Mill,  belonging to the family Asteraceae is used for removing kidney stones. They are also used for stomach ache relief, wound dressing, treatment of cough, erythema and diabetes mellitus. The effect of Helichrysum species are due to the flavonoid they contain (Albaryak  et al., 2010).

Eclipa alba, another plant belonging to the family Asteraceae is traditionally used as promoter of hairgrowth, blackening of hair and hepatoprotective. It is also antihypertensive and effective in condition of anaemia. The herb is also used in gastritis, respiratory disorders like cough and  asthma. It has bioactive compounds like steroids, flavonoids and  triterpenes ( Uddin et al., 2010).

Athrixia phylicoides, another plant belonging to the family Asteraceae is used as a gargle for infected throats and roots decoction serve as purgative and cough remedy. It has been reported that the ethanol extract have antioxidant and cytotoxic activity (Mavundza et al., 2010).  

The genus Vernonia is enriched with pharmacological properties. V.amygdalina showed antibacterial, immunomodulating, lipids lowering, antidiabetic, antioxidant and hepatoprotective activities. V.cinerea displayed antimalarial, immunomodulating, anticancer, antiarthritis, analgesic and anti-inflammatory activities. Compounds from the methanolic extract of the aerial roots of V.cinerascens showed promising antioxidant and significant urease inhibitory activities (Ahmad et al., 2011) Cinerascenone a new flavonoid have been isolated from the methanolic extract of the aerial parts of Vernonia cinerascens  (Ahmad  et al., 2010).

The diverse medicinal applications of genus Vernonia has prompted us to carry out phytochemical investigation on this species.
QUALITATIVE PHYTOCHEMICAL ANALYSIS
Phytochemical screening was done to test the presence of secondary metabolites such as alkaloids, flavonoids, phenolics and saponins in the leaves of Vernonia cinerea. The results have been summarized in           Table 1.

Among the various tests carried out, the highest amount of phytochemicals were found in the methanolic extract of the plant when compared to aqueous and chloroform extract. The methanolic extract of the plant contained alkaloids, flavonoids, phenols, terpenoids and steroids. The aqueous extract also contained flavonoids, terpenoids, steroids. All the extracts showed negative result to the test of saponins.

TABLE 1

QUALITATIVE ANALYSIS OF THE AQUEOUS, CHLOROFORM AND METHANOLIC EXTRACTS OF THE LEAVES 
OF Vernonia cinerea Linn.

	S.NO
	SAMPLE
	AE
	CE
	ME

	I

II

III

IV

V

VI
	Alkaloids

Mayer’s test
Dragendroff’s test

Wagner’s test

Phenolics

Ferricchloride test.

Flavonoids

NaOH test

Schinodo’s test

Terpenoids

Salkowski’s test

Steroids

Libermann-Burchard reaction

Saponins

Sodiumbicarbonate test
	-

-

-

-

+

-

+

-

-
	-

-

-

-

+

-

+

+

-
	-

+

+

+

+

+

+

+

-


   AE -  AQUEOUS EXTRACT , CE – CHLOROFORM EXTRACT, ME – METHANOLIC EXTRACT
It was also observed that the extent of the reaction differed within the confirmatory tests of each component group. This observation implies that it is very essential to carry out the entire spectrum of tests, as the sensitivity of each test carried out, the highest sensitivity was observed with NaOH test for flavonoids .

 The literature is rich with the reports for the analysis of phytochemicals, especially in various medicinal plants.
  Euphorbia heterophylla leaf is used in traditional medical practices as laxatives, antigonorrhoeal, migraine and wart cures. They also showed wound healing property. The leaf of the plant is rich in alkaloids, flavonoids, saponins, tannins. The wound healing activity property is attributed to the phytoconstituents and could be a function of either the individual or combined effect of phytoconstituents (James and Friday, 2010).
 The inner bark of Melia azedarch contains a resinous substances and is used as an antihelmintic. Various studies have been reported about the analgesic, antiviral and  antifungal activity of this plant. It belongs to the family Meliaceae and it is an established fact that the polyphenolic compounds possess remarkable antioxidant activities  (Nahak and Sahu, 2010).
   Caesalpinia bonduc is reported to possess multiple therapeutic properties like antipyretic, antianaphylatic, antidiarrheal, antiestrogenic and antiasthmatic properties. A number of components including flavonoids, triterpenoids, diterpenoids and steroids have been reported from this plant (Cheruvathur et al., 2010).
 Phytochemical screening of the different extracts of the Jatropha seed cake showed the presence of alkaloids, flavonoids, steroids, tannins, triterpenoids etc which show medicinal properties like anti-inflammatory, antibacterial, antidiabetic and analgesic activities (Manjoosha et al., 2010).
    Helichrysum pulcatum has been used as diuretic and for stomachache. The medicinal properties of the genus Helichrysum pulcatum mainly attributed to the presence of flavonoids. There is growing evidence that the spasmolytic effect of the extract is associated with the presence of phenolic compounds (Bijovic et al., 2010).
 In accordance with these reports, in the present study, the qualitative analysis revealed the presence of alkaloids, phenolics and flavonoids. Several compounds of these categories of phytochemicals are reported to have significant medicinal properties.

Thus the results of the present study, revealing the presence of medicinally valuable phytochemicals in the leaves of Vernonia cinerea, adds scientific validation to the medicinal property of the plant.
SEPERATION OF ALKALOIDS, PHENOLICS AND FLAVONOIDS FROM THE LEAVES OF Vernonia cinerea BY TLC.

The extracted phytochemicals were subjected to TLC and developed with different developing reagents characteristics for each compound. The developing reagents bind with specific compounds to form coloured spots. The Rf value of the spots observed were calculated. The solvent which has been chosen for the separation varies according to the phytochemical that has to be separated.

TLC OF ALKALOIDS
Alkaloids represent a group of natural products which have potent physiological effects on mammalian systems as well as other organisms.  Atropine, morphine, quinine and vincristine are representative of a host of agents used to treat a range of disease conditions that range from malaria to cancer (Shamsfa et al., 2008).The thin layer chromatograms of the alkaloid fractions of the leaves of Vernonia cinerea indicated the presence of four different compounds (Table 2 and plate 2).                                   

TABLE 2
Rf VALUES OF THE SPOTS IN THE ALKALOID FRACTION OF THE LEAVES OF Vernonia cinerea
	Spot number
	Rf value

	1

2

3

4
	0.315

0.631

0.705

0.800


PLATE 2 

 THIN LAYER CHROMATOGRAM OF THE ALKALOID FRACTION OF THE LEAVES OF Vernonia cinerea EXPOSED 
TO DRAGENDROFF’S REAGENT
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The TLC plate of the alkaloid fraction showed four spots when exposed to Dragendroff’s reagent. The results implied that there may be four different groups of alkaloids present in Vernonia cinerea.

   Similar results have been reported in many medicinal plants. One such plant is Strychnos potatorum L.F, in which the presence of alkaloid from root, stem bark and seeds were qualitatively determined. The Rf values of the seperated alkaloids were recorded by spraying with Dragendroff’s reagent. Seventeen alkaloid spots were found in the root, while the stem, bark and the seeds possessed thirteen alkaloid spots (Mallikharjuna et al., 2007).

TLC OF PHENOLICS

Phenolic compounds are secondary metabolites, which occur in all plant species. They belong to a large and heterogenous group of biologically active non-nutrients. Plants may contain phenolic compounds such as phenolic acids, coumarins, flavonoids, tannins, lignins and lignans (Naczk and Shahidi, 2006).
The Rf values of the phenolic fractions that had been separated is shown in Table 3.

The plate 3 shows the thin layer chromatogram of the phenolic fractions showing seven spots exposed to 10%H2SO4. This indicated that the phenolic fractions contained six organic compounds and can be inferred from the results that there are many different groups of phenolics in the candidate plant. This will be useful if these compounds can be separated and taken as a lead molecule for the drug discovery.

TABLE 3
  Rf  VALUES OF  THE  SPOTS IN  THE  PHENOLIC FRACTION OF THE LEAVES OF Vernonia cinerea
	Spot Number
	Rf value

	1

2

3

4

5

6

7
	0.200

0.370

0.615

0.735

0.876

0.907

0.938


PLATE 3 

THIN LAYER CHROMATOGRAM OF THE PHENOLIC FRACTION OF THE LEAVES OF Vernonia cinerea 
EXPOSED TO 10% H2SO4
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TLC OF FLAVONOIDS
Flavonoids are a group of polyphenolic compounds with unknown properties which include free radical scavenging, inhibition of hydrolytic and oxidative enzymes and anti-inflammatory action. Some evidence suggests that the biological actions of the flavonoids are related to their antioxidant activity (Pourmorad et al., 2006). The flavonoid fractions that were separated in the TLC plate were identified by spraying with sulphuric acid and the Rf values were calculated (Table 4 and plate 4)





TABLE 4
Rf VALUES OF THE SPOTS IN THE FLAVONOID FRACTION 
THE LEAVES OF Vernonia cinerea
	Spot number
	Rf value

	1

2

3

4

5

6

7
	0.083

0.250

0.500

0.550

0.660

0.750

0.830


PLATE 4 

THIN LAYER CHROMATOGRAM OF THE FLAVONOID FRACTION OF THE LEAVES OF Vernonia cinerea 
EXPOSED TO 10% H2SO4.



 
The TLC plate of flavonoid fractions indicated the presence of  nine spots when sprayed with sulphuric acid . This implied that the flavonoid fraction contained 9 organic compounds. There are several literatures available related to the separation of flavonoids by TLC.

TLC separation of flavonoids from the methanolic extract of         Arbutus unedo leaves indicated the presence of four flavonoid spots        (Males et al., 2006).Some are discussed below.

The TLC profile of the crude ethyl acetate extracts of the leaves of Manilkara zapota showed the presence of two flavonoids. These two spots were yellow coloured with Rf values 0.74 and 0.86 (Osman et al., 2010)

In a study reported by Vijayalakshmi et al. (2011), the flavonoid fraction of Terminalia arjuna bark showed five spots indicating the presence of five flavonoid compounds. The spraying reagent used for the detection of spot was sodium hydroxide. The Rf value of the spots were 0.87, 0.76, 0.62, 0.38 and 0.17.

SPECTRAL ANALYSIS
Nanoabsorption spectral analysis of the methanolic, phenolic, alkaloid and phenolic fraction of the leaves of Vernonia cinerea were carried out using nanospectrophotometer. The results were summarized as follows. 

In the case of the methanolic extract, the spectral analysis were carried out in the UV, Visible and UV-Visible range of the spectrum. 

The methanolic extract of the leaves of Vernonia cinerea showed 4 well defined peaks in the visible region (400-600nm). They were obtained in the range of nanometers 495, 530, 555 and 630. Minor peak was seen at 510nm (Figure 1).

The methanolic extract of the plant was also analysed in the UV region (190-350nm)  which  showed  the  presence of sharp peaks at 200, 210, 240, 250 and 315nm (Figure 2).
Absorption spectrum of the methanolic extract in the UV-Visible range (190-700) was carried out and sharp peaks were observed at             250-300nm, three peaks at 250-300nm and one each at 340 and 400nm (Figure 3).

The presence of broad peaks showed that the compounds have to be separated further to be seen as sharp peaks. More than ten compounds might considered to be present in the methanolic extract.

The  absorption spectrum of the alkaloid fraction in the visible region (300-550nm) was analyzed and 6 sharp peaks were identified, showing the possibility of 6 active compounds.These peaks were present at 325, 375, 390, 475, 540 and 485nm. In addition to that minor peaks were also present (Figure 4).
The alkaloid fraction showed the presence of 4 sharp peaks at 265, 350 and 375nm and a broad peak was present between 225-255nm when the absorption spectra was carried out at UV region (200-360nm).Thus approximately six compounds were supposed to be present in the alkaloid fraction of the leaves of Vernonia cinerea (Figure 5).Thus approximately six group of alkaloids can be present in the alkaloid fraction of the leaves of Vernonia cinerea.

FIGURE 1
 ABSORPTION SPECTRA OF THE METHANOLIC EXTRACT OF THE LEAVES OF Vernonia cinerea IN VISIBLE 
REGION (400-600nm)


FIGURE 2 

 ABSORPTION SPECTRA OF THE METHANOLIC EXTRACT 
OF THE LEAVES OF Vernonia cinerea IN 
UV REGION (190-350nm) 

FIGURE 3 

ABSORPTION SPECTRA OF THE METHANOLIC EXTRACT OF THE LEAVES OF Vernonia cinerea IN UV-VISIBLE 
REGION  (200-700nm)


FIGURE 4 

ABSORPTION SPECTRA OF THE ALKALOID FRACTION OF THE LEAVES OF Vernonia cinerea IN VISIBLE 
REGION (300-550nm)

FIGURE 5
 ABSORPTION SPECTRA OF THE ALKALOID FRACTION OF THE LEAVES OF Vernonia cinerea IN UV 
REGION (200-440nm)

The absorption spectra of the flavonoid fraction in the UV region (200-360nm) showed 7major peaks of which 3 peaks were between 200-230nm, one at 270nm and three more peaks between 300-340nm.Two broad peaks were present at 275-300 and 240-260nm (Figure 6).
In the case of the flavonoid fraction in the UV-Visible region           (200-600) , 5 sharp peaks were obtained between 340-420nm, one at 300nm, two at 225-240nm. (Figure 7). This results indicate the possibility of various flavonoids in the phytochemical fraction.

Phenolic fraction when analyzed in the UV (200-360nm) region showed the presence of sharp peaks at 200-230nm, 270nm and 3 peaks between 300-340nm (Figure 8). 

The analysis of phenolic fraction in UV-Visible region (190-600nm) showed the presence of  sharp peaks at 300nm, 320nm, 480nm 525-540nm, 3 baseline peaks at 340-420nm (Figure 9). The analysis showed that there may be several group of phenolic fractions.

FIGURE 6 

 ABSORPTION SPECTRA OF THE FLAVONOID FRACTION OF THE LEAVES OF Vernonia cinerea in UV 
REGION (200-360nm)

FIGURE 7
ABSORPTION SPECTRA OF THE FLAVONOID FRACTIONOF THE LEAVES OF Vernonia cinerea IN UV-VISIBLE 
REGION (200-600nm)


FIGURE 8
 ABSORPTION SPECTRA OF THE PHENOLIC FRACTION OF LEAVES OF Vernonia cinerea IN UV 
REGION (200-360nm)
FIGURE  9
ABSORPTION SPECTRA OF THE PHENOLIC FRACTION OF THE LEAVES OF Vernonia cinerea IN UV-VISIBLE 
REGION (190-600)

HPTLC ANALYSIS OF METHANOLIC EXTRACT OF THE LEAVES OF Vernonia cinerea FOR PHENOLIC FRACTION
Table 5 shows the peak table of the methanolic extract of the  plant sample in which the number of peaks, Rf value, peak area, peak height of the sample are given.

 TABLE 5
 PEAK TABLE OF THE PLANT EXTRACT OF THE 
LEAVES OF Vernonia cinerea IN HPTLC ANALYSIS
	Track
	Peak
	Rf
	Height
	Area
	Assigned substance

	Sample A
	1
	0.02
	161.8
	4469.7
	Unknown

	Sample A
	2
	0.09
	122.9
	3650.9
	Phenolic 1

	Sample A
	3
	0.14
	153.3
	7372.7
	Phenolic 2

	Sample A
	4
	0.30
	101.8
	4811.9
	Unknown

	Sample A
	5
	0.34
	169.1
	6758.2
	Phenolic 3

	Sample A
	6
	0.45
	228.2
	11796.8
	Phenolic 4

	Sample A
	7
	0.53
	27.4
	379.8
	Unknown

	Sample A
	8
	0.61
	72.0
	2267.8
	Phenolic 5

	Sample A
	9
	0.74
	271.8
	14748.8
	Phenolic 6 (Quercetin)

	Sample A
	10
	0.97
	226.8
	7237.5
	Unknown

	QUE
	1
	0.74
	583.4
	16058.3
	Quercetin standard


The highest peak was observed in the 6th lane corresponding to quercetin indicating the highest amount of phenolic compounds.

HPTLC analysis of the plant extract was carried out with the presence of quercetin as the reference standard. The plate 5 shows the chromatogram of the phenolic fraction under visible light, UV366nm, UV254nm. The band was observed corresponding to the reference standard quercetin, indicating the presence of phenolics in the sample.

PLATE 5
 HPTLC ANALYSIS OF THE PHENOLIC FRACTION OF THE LEAVES OF Vernonia cinerea BEFORE 
DERIVATIZATION
              DAY LIGHT                           UV366                               UV 254

The plate 6 shows the chromatogram of the phenolic fraction after derivatization under daylight. Blue coloured zone at daylight mode present in the given standard and sample track observed in the chromatogram after derivatization confirmed the presence of phenolics in the given sample and the standard.

PLATE 6 

 HPTLC ANALYSIS OF THE PHENOLIC FRACTION OF 
THE LEAVES OF Vernonia cinerea AFTER 
DERIVATIZATION
DAY LIGHT

The plate 7 shows the peak densitogram display of the  methanolic extract of the leaves of Vernonia cinerea at 500nm, showing the maximum peak in the ninth band corresponding to the reference standard quercetin.

PLATE 7
PEAK DENSITOGRAM OF THE PHENOLIC PROFILE 
OF THE LEAVES OF Vernonia cinerea
The present study thus showed the presence of  alkaloids, phenolics and flavonoids  in the leaves of Vernonia cinerea. The absorption spectra of the isolated fractions and the methanolic extract revealed the vast amount of these extracted phytochemicals present in the plant. HPTLC analysis of the  phenolic profile of the Vernonia cinerea showed the abundance of phenolics in the  plant and there by the plant is expected to show considerable  bioactivity. Thus the plant  Vernonia cinerea is proved to have therapeutic use due to the presence of alkaloids, flavonoids and phenols present in them.
5.0 SUMMARY AND CONCLUSIONS

Plants have been used for medicinal purposes 60,000 years ago. According to analysis by WHO, nearly 80% of the world population depends on herbal medicine for their health care problems. The medicinal use of plants is actually due to the presence of active components that are effective for human body in many ways. Synthesis of such compounds is one of the mechanisms responsible for the ability of plants to destroy pathogenic microorganisms and unwanted cells.
Among the medicinal plants, about one thousand plant species were found to have the ability to fight against a vast variety of diseases including cancer and they also show considerable amount of antimicrobial properties. Hence they are considered to be antibiotic in nature. So the bioactive components responsible for these beneficial effects are isolated and are used as drugs. Bioactivity guided isolation technique is the key to the discovery of some important anticancer agents like campothecin from Campotheca accuminatae and paclitaxel from Taxus brevifolia.

Thus in recent years, there has been a gradual revival of interest in the use of medicinal plants as the major source of drugs against a number of diseases. Herbal medicines have been reported safe without any side effects especially when compared with synthetic drugs. Thus a search for new drugs with better and cheaper substitutes from plant orgin is a natural choice. The medicinal value of these plants lies in some chemical substances that produce definite physiological action in human body. These chemical substances are called the phytochemicals.

There are many families of phytochemicals and they help the human body in many ways. Phytochemicals are non-nutritive plant chemicals that have protective or disease free preventive properties. Plants produce these chemicals to protect itself but recent research demonstrates that many phytochemicals in fruits and herbs and each works differently.

The present study was carried for the analysis of the phytochemicals in the methanolic, chloroform and aqueous extracts of the leaves of Vernonia cinerea and it was found that the amount of phytochemicals was found to be maximum in the methanolic extract, which includes alkaloids, flavonoids and phenolics. Further these phytochemicals were extracted using procedures specific for each compound. The extracted fractions were further analysed by separation techniques such as TLC and HPTLC. By these two techniques further compounds present in each sample got separated and the number of active compounds in each sample was determined. Then the spectral analysis of the alkaloid, flavonoid, phenolic and methanolic fraction was carried out under UV, visible, UV-visible range, in which different peaks were obtained in different range of nanometres indicating the presence of bioactive compounds.

These methods developed for the quantification of methanolic, alkaloid, phenolic and flavonoid fraction of the extracts of the leaves of Vernonia cinerea were considered to be simple, rapid and cost effective. These techniques are considered to be easily adaptable for the screening and quantitative determination than the any other analytical technique.

The medicinal value of the plant was thus proved due to the presence of important phytochemicals such as alkaloids, phenolics and flavonoids and has been used as the source of the drugs. The antioxidant activity of the plant can be further studied due to the presence of phenolics. The separated components of each phytochemicals can be further isolated and characterized thereby studying their individual activity. Therefore the plant is considered to be promising for further pharmacological and biochemical properties.
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