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INTRODUCTION


Medicinal plants are a local heritage with global importance. The world is endowed with a rich wealth of medicinal plants. The variety and sheer number of plants with therapeutic properties is quite astonishing. It is estimated that around 70,000 plant species, from lichens to towering trees, have been used at one time or another for medicinal purpose. The herbs provide the starting material for the isolation or synthesis of conventional drugs. In India, medicinal plants have made a good contribution to the development of the ancient Indian materia medica.


The work of isolation of active principles from medicinal plants and their characterization, can be traced to the beginning of 19th century. From the crude drug opium (Papaver somniferum) morphine was isolated in 1804 and introduced as a drug in 1818. Likewise large number of drugs from medicinal plants were discovered and introduced in the modern pharmacopoeias (Battacharjee, 1998). There are several plants yielding essential oils which are used in medicine. Some of the most important essential oils of this type are eucalyptus oil from Eucalyptus spp., Japanese mint oil from Mentha arvensis, peppermint oil from Mentha piperita etc.


Plants still constitute one of the major raw materials for drugs for treating various ailments of human-beings although there has been significant development in the field of synthetic drug chemistry and antibiotics. During the last two decades considerable changes have taken place in the medicinal system all over the world. Because of the general awareness of the widespread toxicity and harmful after-effects associated with the long term use of synthetic drugs and antibiotics, people prefer drugs from natural sources.


More than hundred medicinal plants are used in modern medicine. Plants used in traditional systems of medicine are over five hundred different types. Most of the raw materials for traditional medicine of pharmaceutical houses are collected from wild sources.


Medicinal plants have curative properties due to the presence of various complex chemical substances of different composition which are found as secondary plant metabolites in one or more parts of these plants. These plant metabolites, according to their composition, are grouped as alkaloids, glycosides, corticosteroids, essential oils etc. For steroidal harmones which are synthesized from diasgenim, hecagenin or solassodine, different species of Dioscorea, solanum and Agave are cultivated. Papaver somniferum is a source of different types of alkaloids, out of which morphine, codeine, papaverine and nascopine are used in medicine.


During the past one century there has been a rapid extension of the allopathic system of medicinal treatment in India. It generated commercial demand for pharmacopoeial drugs and their products in India.  Efforts have been made to introduce many of these drug containing plants to farmers. Several research institutes have undertaken studies on cultivation practices of medicinal plants, which were found suitable and remunerative for commercial cultivation.


During the past decade, a dramatic increase in exports of medicinal plants attests to world wide interest in these products as well as in traditional health system. In the last ten years, for example, India’s exports of medicinal plants has tripled (Purohit, 2003).


The major export of medicinal plants or whole plants from India are poppy husk and seeds, opium crude, psyllium husk and seeds, senna leaves and pods, serpentina roots and some ayurvedic herbs.

Plant drugs are classified based on

i) Morphological aspects 

ii) Pharmacological aspects – grouping of drugs according to pharmacological action of a drug due to the presence of      certain chemical constituents such as carbohydrates, derived carbohydrates, gums, mucilages, pectins, various forms of glycosides, tannin and phenolic compounds, lipids, resins and various kinds of alkaloids.

Pharmacology is defined as the science of drugs. The term is derived from the Greek word “Pharmakon” meaning a drug and “logos” meaning science. Modern pharmacology is based on animal and human experimental studies, incorporating the absorption, distribution, metabolism and excretion of drugs. It also deals with the study of the sources of drugs, their mechanism of action and toxicity.

Thus pharmacology has the following major subdivisions.

i) Pharmacodynamics 

ii) Pharmacotherapeutics 


iii) Therapeutics 


iv) Pharmacokinetics 


v) Pharmacy 


vi) Pharmacognosy 

vii) Chemotherapy 

viii) Toxicology 



ix) Clinical Pharmacology 
x) Materia medica.

The pharmaceutical industries have made massive investment on pharmacological, clinical and chemical research all over the world in the past five decades. Efforts have been made to discover still more potent plant drugs. Infact, a few new drugs from plants successfully passed the tests of commercial screening. The benefits of these efforts would reach to the masses in future if farmers initiate commercial cultivation of medicinal plants.

Pharmacognosy is the study of the sources of drugs derived from the plants and animals and of the chemical and physical properties of such substances (F.S.K.Barar, 2001). 


In general, drugs may be classified as 

(i) Those acting solely by physical means

(ii) Those reacting chemically outside the cell

(iii) Those modifying the metabolic activity of the cell

The action of a drug is considered in chemical terms to ultimately involve events at the molecular level i.e., interactions between drug molecule and constituent molecules of living tissue. Two types of interactions may occur

(i)  Changes in the physico-chemical state of physiological system 

      such as the cell membranes or organelles

(ii) Direct chemical combination of the drug with the tissue  

      constituents to form reversible complexes or more firmly bound     

      co-ordinate or covalent compounds.

Drugs may also affect cellular function by altering the cell membrane which is composed of lipid and protein and their constituent enzymes. If there is no very obvious relationship between chemical structure and activity it is reasonable to suppose that the drugs are acting by a physico-chemical process. In these circumstances chemical structure will only be important in so far as it affects physico-chemical properties. Drugs vary in their chemical composition from simple elements to highly complex biologicals.

1.1 
OBJECTIVES 

· The main objective is to compare the physico-chemical constants of leaves of Anisomeles malabarica R.Br. collected from different locations. 

· To collect the leaves of A.malabarica from three different locations in and around Coimbatore district, namely Chinniampalayam, Sirumugai and Pollachi. 

· To check the authenticity of the three plant samples at the Botanical Survey of India, Coimbatore and certify. 

· To determine the ash values and extractive values for the crude plant material. 

· To do preliminary phytochemical screening and microchemical tests for plant extracts.

· To subject the plant extracts to fluorescence analysis. 

· To compare all the above results. 

· To carry out antibacterial activity against E.Coli. 

2  REVIEW OF LITERATURE


Related literature of past studies is essential and a must for any research for formulating methodology. This review is based on the following major aspects.

Pharmacognostic studies on various plant extracts 

Pharmacognostic studies on A.malabarica 

Phytochemical investigations on A.malabarica
Pharmacological investigations on various plant extracts

Pharmacological investigations on A.indica
Pharmacological investigations on A.malabarica
2.1 
PHARMACOGNOSTIC STUDIES ON VARIOUS PLANT EXTRACTS 

“Pharmacognosy may be defined as an applied science that deals with the biological, biochemical and economic features of natural drugs and their constituents” (S. Gopalakrishnan). The studies are concerned with history, commerce, collection, selection, identification and preservation of crude drug and raw materials and determination of ash values and extractive values, colour reactions, microchemical tests and fluorescence analysis. A review about the pharmacognostic investigations is presented here under the following headings.

a) Physico-chemical studies on plant extracts

b) Preliminary phytochemical analysis on plant extracts.

A physico-chemical study includes the determination of ash values, extractive values, colour reactions, microchemical tests and fluorescence analysis. Nowadays physico-chemical studies on plant extracts is finding much significance as more and more plant drugs are coming into use.

Phytochemical analysis deals with nature of chemical components present in plants. This sort of analysis helps to find out the chemical components present in the medicinal plants.

Mahadevan et. al., (1998) had reported the preliminary phytochemical studies on the leaves of Wrightia tinctoria.

Polyscias fruticosa is known as Dinhlang or Indian polyscias. This plant species contains large quantity of saponins and has long been used in many parts of the world for detergent properties. The pharmacognostic parameters also help in the detection of adulteration in commercial samples (Bensita Mary Bernard et. al., 1998).

Qualitative phytochemical tests have been carried out on the aerial parts of Toddalia asiatica (Santhi et al., 1999). 

Trianthema decandra was a commercial sample commonly known as vellai sharunai. The roots were used in treating hepatitis and asthma. The pharmacognostic properties of the genuine and three commercial samples of roots of T.decandra have been compared. The pharmacognostic findings revealed adulteration in the commercial samples. (Gopalakrishnan 2000).

Pharmacognostic studies were carried on the seeds of Citrullus lanatus. The seed constitutes the drug Mulam. It is used for therapeutic uses in both siddha and ayurvedic system of medicine (Shantha et. al, 2000).

Senthamarai et. al., (2002) reported preliminary phytochemical test on various extracts of the leaves of Coldenia procumbens. Analysis revealed the presence of number of chemical components.


Parimala Devi et. al., (2003) reported the phytochemical analysis on the methanol extract of the plant Cleome viscosa. As evident from the results, the methanol extract of the entire plant contains sterol, saponin, alkaloid, tannin classes of compounds and reducing sugars.

Pharmacognostic studies carried out on some of the other medicinal plants are Algaia roxburghiana (Sasikala et.al., 1998), Ficus racemosa (Subhash C.Mandal et.al., 1999), Hybanthus enneaspermus (Santha et.al., 2000), sida acuta (Mohideen 2002) Ataiantia monophrylla (Manimaran 2003).

2.2 
PHARMACOGNOSTIC STUDIES ON A.MALABARICA
Brindha et.al., (1986) carried out physico-chemical analysis on the stems of Anisomeles malabarica. Here, macroscopic and microscopic character and ash characteristics were described. 


Physico-chemical studies of the leaf extract of A.malabarica collected from Dharmapuri, Tamilnadu has been tested by Suthar Singh et. al., (2003). The macroscopic characteristics of leaves have also been analysed.

2.3 
PHYTOCHEMICAL INVESTIGATIONS ON A.MALABARICA

As a part of studies on the chemical constituents of the medicinal plants of south India, Purushothaman et al., (1975) undertook the chemical investigation of the hexane extract of the whole plant of A.malabarica. Two diterpenoids have been isolated and their structures established on the basis of spectral and chemical evidences. Earlier works have reported the isolation of citral, geranic acid and betulinic acid (Rao et al., 1945 and Gopinath 1962). 


Geetha Devi et al, (1977) investigated the chemical constituents of A. malabarica. The structures of five new 14-membered diterpenes have been established on the basis of spectroscopic evidence and chemical reactions. Further a new flavone, named anisomelin was isolated from the aerial parts of A.malabarica and identified as 5,4'-dihydroxy-6,7,3',-trimethoxyflavaone. 

2.4 
PHARMACOLOGICAL INVESTIGATIONS ON VARIOUS PLANT EXTRACTS 

Pharmacological study of a drug is to find if any chemical component has a physiological effect on living things. Pharmacological investigations were carried on different medicinal plants. In general the following activity studies are mostly undertaken 

a) anti-inflammatory activity

b) anti-tumour activity

c) anti-ulcer activity

d) therapeutic property 

e) anti-oxidant effect

f) anti-microbial 

g) anti-bacterial activity

a)
Anti-inflammatory activity 

Any drug that is used to diminish or reduce inflammation and the pain arising from the inflammation is said to have anti-inflammatory activity. 

A slight anti-inflammatory activity of water soluble resin of Commiphora myrrha has been reported by Singh et al., (1997). Generally the ethanolic extracts of roots and fruits of Solanum indicum and Saccharum munja have significant anti-inflammatory activity.             Anti-inflammatory activity of Tamarindus indicus has been studied by Ajith Thomas et al., (1998). Ethanolic extract of leaves of T.indicus has an anti-inflammatory property. 

Anti-inflammatory activity of Euphorbia hista has been studied by Basu et. al., (1999), n-hexane extracts of aerial parts of E.hista have been main constituents such as triterpenes, -amyrin, -sitosterol. It is reported that individual triterpenes show anti-inflammatory actions but with combinations of other compounds the activity is higher.                       Anti-inflammatory activities of Moringa oliefra (Murungai) has been studied by Loganathan et. al., (1999). Aqueous extract and ethanolic extracts of M.oliefra has an anti-inflammatory action in male albino rats. Two aqueous extracts showed significant odema suppressions similar to that of i-buprofen at the first hour of carrageenan injection. 


b)
Anti-tumour effect 


A substance that suppress or prevents the formation and growth of tumour cells is said to have anti-tumour effect. 


The two polysaccharides GK1 and GK2 from the leaves of bamboo grass show an anti-tumour effect. This anti-tumour effect has been studied by Illomets et al., (1999). 

c)
Anti-ulcer activity


Clinically anti-ulcer drugs find use therapeutically for the relief of spasms of gastro intestinal biliary and urinary tracts. Yakuji et al., (2000) reported the anti-ulcer effect of essential oils from the leaves of Eryptomeria japonica. The essential oil inhibited the formation of gastric lesions induced by HCl/ethanol or HCl/aspirin. Terpinen-4-ol was the component isolated from the essential oil. 

d)
Therapeutic property


Therapeutic properties in leaves of Glycyrrhiza glabra (adimaduram) have been tested by Elizabeth et. al., (2001). Ethanolic extracts of leaves of Glycyrrhiza glabra have a therapeutic effect and the compounds identified are licochalcone B and echinatin. Both of them are more active than the flavanoidal compound, isoliquiritigenin. 

From methanolic extract of the wood of Xanthoceras sorbitolia two new compounds were isolated along with eleven known compounds.            29-hydroxy-3-oxotriucalla and 24-dien-21-olic acid are the new compounds. Among these six were found to be inhibitory against human immuno deficiency virus (Ma-Chao-Mei-Na-Kamura et al., 2000). 

e)
Anti-oxidant effect 


A substance which inhibits or delays the auto-oxidation of fat is an anti-oxidant. 

Kaurinovic et. al., (2000) reported that the various extracts of flower, leaf, stem and root of marigold which show an anti-oxidant effect. The butanol extract of roots exhibited a per oxidative character. 

f)
Anti-microbial activity  


Anti-microbial drug is a chemical substance that destroys disease causing microorganisms with minimal damage to host tissue. General action is either by directly killing microorganisms (bactericidal) or by inhibition of growth (bacteriostatic). 

Sekaran et. al., (1998) reported that ethanolic extracts of the leaves of Jatropha tanjorensis  showed anti-microbial activity against gram positive such as Bacillus cereus, Bacillus subtilis and gram negative such as E.Coli, Microbacterium pheli.  

g)
Anti-bacterial activity 


Anti-bacterial agent or drug is a chemical substance that destroys the disease causing bacteria with minimal damage to host tissues. 


Anti-bacterial activity of Melia dubia (malaivembu) has been studied by Cinu Thomas et. al., (1998). 


Anti-microbial and anti-bacterial activity of Azadirachta indica (vembu) has been studied by Kavimani et. al., (1999).

2.5
PHARMOCOLOGICAL INVESTIGATIONS ON A.INDICA

Han et. al., (1985) studied analgesic and anticonvulsionary effects of “Ssanghwa-Tang”. Here, two prescriptions of “Ssanghwa-Tang” (containing Angelica gigantis radix, Paenia radix, Rehmannia rhizomes, Astragallus radix, Glycyrrhiza glabra radix, Pueraria radix, and Anisomeles leaves) exhibited significant analgesic activity. Individual crude drugs of the prescriptions had decreasing effects on the convulsion start time.  


The essential oils obtained from the leaves of Majorana hortensis and A.indica have been tested for their anti-microbial activity against Bacillus anthracis, Proteus vulgaris, Salmonella starely, Strepilococcus agalactiae, Staphylococcus aureus, Salmonella newport, Aspergillus fumigatus and Aspergillus niger [Yadava, et. al., (1991)].


Anti-inflammatory activity of decoction of leaves and stems of Anisomeles indica at preflowering and flowering stages is reported by Dharmasiri et. al., (2002). 

A decoction of the leaves and stems of A.indica is claimed to possess anti-inflammatroy activity in Srilankan traditional medicine. The plants at both preflowering and flowering stages are used as inflammatory agents.

2.6 
PHARMACOLOGICAL INVESTIGATIONS ON A.MALABARICA

Jawahar et. al., (1992) found out healing art of kanitribe of Kerala which is an absorbent technique for snakebite using “Vishakallu” a kind of medicated stone charged with antipoisonous properties. The ingredients for “Vishakallu” stone are the leaves of Ocimum sanctum, Anisomeles malabarica, Leucas aspera, Piperbetle, Santatum album and some pebbles from river shores. The medicated stone is directly applied on the bitten part which will stick automatically and absorb the poison from the body. When the absorption is completed the stone detaches from the body. 


From the Indian traditional medicines seventy eight plants were selected on the basis of their use in the treatment of infectious diseases. Different concentrations of 80% ethanol extracts was tested, using the agar dilution method against four bacteria namely Bacillus subtilis, Staphylococcus aureus, Escherichia coli and Pseudomonas aeruginosa and using the agar well diffusion method against two fungi Candida albicans and Aspergillus niger. In the lowest tested concentration of 1.6mg/ml, 10% of the plant extracts were active, 44% in a concentration of 6.25 mg/ml and 90% of the plant extracts were active against the fungus in a concentration of 50 mg/ml. The plants that looked promising for further studies are Terminalia bellerica, Gacinea gummigulla, A.malabarica, Aegle marmelos, Alargium saluiifolium and Zizyphus jujube (Valsaraj et. al., 1997).

Kalharo et. al., (1998) carried out pharmacological and toxicological studies on A.malabarica. Administration of            petroleum-ether and cholorform extracts of aerial parts of A.malabarica did not produce any sign of toxicity in albino mice. Therefore A.malabarica has been recommended as a non toxic plant. 

A comparative study of hypocholesterolemic activity in A.malabarica was reported (Kalharo et. al., 1999).

Saraswathy et. al., (2003) investigated upon the invitro cytotoxicity of the chloroform and ethanolic extracts of the bark of A.malabarica in Ehrlich ascites carcinoma induced in male albino rats of Wistar strain. Dose dependent invitro cytotoxicity was observed from 100-400 m/ml in both the extracts. From the stain absorption of the viable and non-viable cells it was found that significant inhibition of tumour cells was expressed at 400 m/ml. This drug has been reported to have therapeutic significance and possesses antipyretic, antifungal and antibacterial activities. 
3 MATERIALS AND METHODS
The present work is a comparative study of physico chemical parameters of leaf samples of Anisomeles malabarica R.Br. collected from different locations.
3.1
PLANT DESCRIPTION  

Anisomeles malabarica R.Br. commonly known as Malabar catmint belongs to the family Labiatae. It is a medicinal plant which is grown throughout south India. It is an erect shrub of about 1.8m height. It is propagated by seeds. The entire part of the plant is used for medicinal purposes.

3.2
VERNACULAR NAMES 


English 
: 
Malabar catmint


Tamil 
: 
Peyimarutti, peyameratti


Hindi 

: 
Codhara


Malayalam 
: 
Karintumpa


Telugu 
: 
Mogabiraku


Kannada 
: 
Karitumbi 

ANISOMELES MALABARICA

3.3
USES 


The plant is acrid, bitter, aromatic, intellect promoting, stomachic, anthelmintic, febrifuge and sudorific. It is useful in treating halitosis, epilepsy, hysteria, amenitia, anorexia, dyspepsia, colie, flatulence, intestinal worms, fever arising from teething in children, intermittent fevers, vitiated conditions of vata and kapha, gout, swellings and diarrhoea. Decoction of the plant is an excellent fomentation for rheumatic arthritis. The drug is used in treating scorpion-sting and      snake bite.

3.4
COLLECTION OF PLANT MATERIAL   


The leaves of Anisomeles malabarica were collected from three different locations in and around Coimbatore district namely Chinniyampalayam, Pollachi and Sirumugai. The authenticity of the three plant samples was checked at the Botanical survey of India, Coimbatore and certified.

Sample 1 : 
Leaves collected from Chinniyampalayam which is about       

20 Kms from Coimbatore.

Sample 2 : 
Leaves collected from Sirumugai which is about  50 Kms

from Coimbatore. 

FREE HAND SECTION OF LEAF OF

ANISOMELES MALABARICA

Sample 3 : 
Leaves collected from Pollachi which is about 45 Kms

from Coimbatore.
3.5
PHYSICO-CHEMICAL ANALYSIS 

3.5.1
Pretreatment of the plant material 


The leaves were air dried under controlled conditions to avoid too many chemical changes. Determination of total ash, acid insoluble ash and water soluble ash were done as detailed below for all the three samples of plant material. 

3.5.2
Determination of total ash 


About 2 grams of the powder was taken in a silica dish that was previously ignited and weighed. It was incinerated by gradually increasing the heat not exceeding dull red heat, until free from carbon, cooled and weighed. The percentage of ash was calculated with reference to the air dried powder.

3.5.3 
Determination of water soluble ash 


The total ash was boiled with 25ml water and filtered through an ashless filter paper. It was washed with hot water. The filter paper was ignited in a silica dish, cooled and the water insoluble matter was weighed. The water soluble ash was calculated by subtracting the water insoluble matter from the total ash.

3.5.4
Determination of acid insoluble ash 


The total ash was boiled for 5 minutes with 25ml of 2N hydrochloric acid and filtered through an ashless filter paper. The filter paper was ignited in a silica dish, cooled and the acid insoluble ash was weighed.

3.6
EXTRACTIVE VALUES 

3.6.1 Extractive value in cold condition 


The powdered air dried drug was extracted with different solvents such as pet-ether, benzene, chloroform, methanol and water. 5g portions of the powdered drug was weighed and was transferred into five different 100ml volumetric flasks. 100ml each of the above mentioned solvents was added accurately and the respective flasks were shaken frequently and left overnight. Each of the extract was filtered and half the amount was transferred to a preweighed beaker and the solvent was evaporated to dryness. Then the residue was cooled and weighed. Thus extractive value in cold was determined.

3.6.2 Extractive value in hot condition 


5g portions of the powdered drug were weighed and transferred into five different 100ml volumetric flasks. 100ml each of the above mentioned solvents was boiled for 2 minutes in a waterbath and added to the volumetric flasks accurately which were shaken frequently and left overnight. Each of the extract was filtered and half the amount was transferred to a preweighed beaker and the solvent was evaporated to dryness. Then the residue was cooled and weighed. The extractive value in hot condition was thus determined.

3.7
PRELIMINARY PHYTOCHEMICAL SCREENING FOR LEAVES 

Preparation of the extracts 

Petroleum ether extract 

About 20g of coarse powder was extracted with 250ml of petroleum ether by cold maceration for 24 hours. After completion of extraction, the extract was filtered and solvent was removed by distillation under reduced pressure. The concentrated extract was stored in the fridge.

Benzene extract 

The marc left after extraction with pet-ether was dried and extracted with 250ml of benzene by cold maceration for 24hours. After completion of extraction, the extract was filtered and the solvent was removed by distillation under reduced pressure. The concentrated extract was stored in the fridge.

Chloroform extract 

The marc left after extraction with benzene was dried and extracted with 250ml of chloroform by cold maceration for 24 hours. After the completion of extraction, the extract was filtered and the solvent was removed by distillation under reduced pressure. The concentrated extract was stored in the fridge. 

Methanol extract  

The marc left after extraction with chloroform was dried and extracted with 250ml of methanol by cold maceration for 24 hours. After the completion of extraction, the extract was filtered and the solvent was removed by distillation under reduced pressure. The concentrated extract was stored in the fridge. 

Aqueous extract  

The marc left after extraction with methanol was dried and extracted with 250ml of water by cold maceration for 24 hours. After the completion of extraction, the extract was filtered and the solvent was removed by distillation under reduced pressure. The concentrated extract was stored in the fridge. The same method of extraction was adopted for all the three samples. 

3.7.1
Phytochemical screening

 
Various colour tests can be carried out to find the nature of the phyto constituents present in the plant extract. The following colour tests are usually done. 

Test for alkaloids


The following reagents are used to test alkaloids 

a) 
Mayer’s reagent   

: 
Yellow precipitate 

b) 
Dragendroff’s reagent 
: 
Orange brown precipitate 

c) 
Hager’s reagent 

: 
Yellow precipitate 

d) 
Wagner’s reagent 

: 
Reddish brown precipitate 

e) 
Tannic Acid Test 


A freshly prepared aqueous solution of tannic acid (5.7 w/v) gives a precipitate with most of the alkaloids. 

Test for carbohydrates

a) 
Molish’s test 

A solution of -Naphthol in NaOH is added to the sample. On addition of concentrated sulphuric acid along the side of the test tube, a purple ring is formed on the junction below aqueous layer. 

b) 
Fehling’s test 


The sample is heated with dilute hydrochloric acid to hydrolyse a polysaccharide. The reaction mixture is neutralized by addition of sodium hydroxide. To this solution, Fehling’s A and B are added. Red precipitate of cuprous oxide is produced on heating in case of reducing sugar (all monosaccharides and many disaccharides like lactose, maltose, cellobiose and gentibiose). Non reducing sugars include some disaccharides which on boiling with acid are converted into reducing sugar. 

c) 
Kiddes reagent test 


Cardenolides give blue or violet colour with this reagent which fades after 1 – 2 hours. This reagent is prepared by mixing equal volume of 0.2% solution of 3,5 dinitrobenzoic acid in 100ml of 0.5N KOH solution in 50% methanol. 

d)
Legal’s test 


To the hydrolysate, 1ml pyridine and few drops of sodium nitroprusside solution were added and then it was made alkaline with sodium hydroxide solution. Appearance of pink to red colour shows the presence of glycoside. 

e)
Tollen’s test    


Glycoside solution is taken in a mixture of pyridine and ammoniacal silver nitrate. Deposition of silver mirror on the walls of the test tube, shows the presence of carbohydrates. 

f) 
Keller Killiani test 


1g of powdered drug is extracted with 10ml of 70% alcohol for few minutes and filtered. To 5ml of filtrate 1ml of hydrogen peroxide and 0.5ml of strong solution of lead acetate is added. The precipitate thus obtained was filtered. The filtrate is shaken with 5ml of chloroform layer which is separated and to this 1ml of mixture of 1 volume of 5% ferric sulphate and 99 volumes of glacial acetic acid is added.

To this mixture 1 or 2 drops of concentrated sulphuric acid is added. Appearance of blue confirms the presence of deoxy sugars. 

g)
Antimony trichloride test 


Solution of glycoside is treated with antimony trichloride and trichloroacetic acid to obtain blue or violet colour. Both cardenolides and bufadienolides give this test.

h)
Borntragers test


Hydrolysate was treated with chloroform and the chloroform layer was separated. To this equal quantity of dilute ammonia solution was added. Ammoniacal layer acquires rose pink colour showing the presence of glycosides. 

i)
Modified Borntragers test


The powdered drug is boiled with a few ml of hydrochloric acid and 5 ml of ferric chloride solution. The contents are cooled and shaken with an organic solvent. The organic layer is separated and equal volume of ammonia solution is added and this ammoniacal layer shows pink to red colour. 

Test for fixed oils and fats 

a)
Small quantity of the various extracts were passed between two filter paper. Appearance of stain on the paper indicate the presence of fixed oil. 

b)
Few drops of alcoholic potassium hydroxide was added to a small quantity of various extracts along with a drop of phenolphthalein. The mixture was heated on water bath for 1 – 2 hours. Formation of soapiness and neutralization of alkali indicates the presence of fixed oils and fats.  

Test for saponins


The extracts were diluted with 20ml of distilled water and it was agitated on a graduated cylinder for 15 minutes. The formation of 1 cm layer of foam shows the presence of saponins. 

Test for tannins and phenolic compounds 


Small quantity of various extracts were taken separately in water and presence of phenolic compounds and tannins was tested with  

a) Dilute ferric chloride solution (5%) – violet colour. 

b) 1% solution of gelatin containing 10% NaCl-white precipitate. 

c) 10% lead acetate solution – white precipitate. 

Test for proteins and free amino acid 


Small quantity of various extracts were dissolved in a few ml of water and treated with 

a) 
Millon’s reagent : Appearance of red colour shows the presence of proteins and free amino acids.

b)
Ninhydrin reagent : Appearance of purple colour shows the presence of proteins and free amino acids.

c) 
Biuret test : Equal volume of 5% sodium hydroxide solution and 1% copper sulphate solution are added. Appearance of pink or purple colour shows the presence of proteins and free amino acids. 

Test for gum and mucilages 


About 10ml of various extracts were added separately to 25ml of absolute alcohol with constant stirring and filtered. The precipitate was dried in air, to examine for its swelling properties and for the presence of carbohydrates. 

Test for flavonoids 

a) 
With aqueous NaOH solution- blue to violet colour (Anthocyanin) yellow colour (flavones) yellow to orange (flavones). 

b)
With concentrated sulphuric acid – Yellowish orange colour (Anthocyanin). Yellow colour (flavones). Orange to crimson red (flavones)

c)
Shinoda test – The extract is dissolved in alcohol and to a piece of magnesium and by concentrated hydrochloric acid are added and heated. Appearance of magenta colour shows the presence of flavonoids. 

Test for lignin 


With alcoholic solution of phloroglucinol and hydrochloric acid, appearance of red colour shows the presence of lignin. 

In our present study all the extracts were tested as below.  

Test for Anthraquinone 

Borntrager test  

To the extract, 3-5 drops of Borntrager reagent was added and the colour was noted. 

Test for Saponin 

Libermann – Burchard test  

To the extract 3-5 drops of Libermann-Burchard reagent was added and colour was noted.

Test for unsaturated sterols 

Salkowski test  

To the extract 2-3 drops of Salkowski reagent was added and the colour was noted. 


(1ml of chloroform and 1ml of sulphuric acid).

Test for Flavonoid 

Schinoda test  

To the extract, magnesium turnings were added followed by 3 drops of concentrated hydrochloric acid and colour was noted.

Test for Phenolic compounds 

Ferric chloride test  

To the extract 2-3 drops of ferric chloride was added and colour was noted. 

Test for Alkaloids  

Dragendorff’s test  

To the extract, 2 drops of Dragendorff’s reagent was added and colour was noted.

(0.85g of bismuth nitrate was dissolved in 40ml of water and 10ml glacial acetic acid followed by addition of 8g of potassium iodide dissolved in 20ml water).

Test for cellulose

To the extract, 3-5 drops of iodine solution followed by 2-3 drops of sulphuric acid was added and colour was noted.

Test for starch 

To the extract 3-5 drops of weak iodine solution was added and colour was noted. 

Test for protein  

Millon’s test  

To the extract 2-3 drops of Millon’s reagent was added and colour was noted.

(3ml of mercury was dissolved in 27ml fuming nitric acid and the solution was diluted with an equal volume of water).

Test for suberin 

To the extract potassium hydroxide was added and heated for few minutes and then 2-3 drops of sulphuric acid was added and colour was noted. 

3.8
MICROCHEMICAL TEST FOR LEAVES 


All the three samples of leaves of A.malabarica were ground to a coarse form using the mixer grinder. The powdered leaves were tested with different chemical reagents and the colour of the solutions were observed under ordinary light and the results for three samples were noted and tabulated. 

3.9
FLUORESCENCE ANALYSIS


The fluorescing nature of the different solvent extractives from the three samples of the leaves was observed under ultraviolet light and observations were recorded. 

3.10 
ANTI BACTERIAL SCREENING


Two different methods are usually employed for the determination of antibacterial activities 

1) agar well diffusion method 

2) disc diffusion method

NCCLS (National Committee for Clinical Laboratory Standards, 1999)

The MICs was tested against microorganisms by the broth dilution method (NCCLS, 1997)

Agar well diffusion method


Polar subfractions were weighed and dissolved in PBS; (pH 7.0 - 7.2), 10 mg/ml; non polar one were dissolved in DMSO, 10 mg/ml. Both the fractions were filtered, sterilized using a 0.45 ( m membrane filter. 


Each microorganism was suspended in sterile saline and diluted at 106, cfu/ml. They were “flood inoculated” onto the surface of MHA. The wells (8mm in Φ) were cut from the agar and 0.06 ml of the extract solution was delivered into them. After incubation for 24 hours at 37oC, all plates were examined for any zones of growth inhibition.

Disc diffusion method


A suspension of the microorganism (0.1ml of 108 cells/ml) was spread on the solid media plates. Filter paper discs (6mm in Φ) were soaked with 15ml of the extract and placed on the inoculated plates, and after staying at 4oC for 2 hours, were incubated at 37oC for 24 hours for bacteria and at 30oC for 48 hours for the yeasts. The diameters of the inhibition zones were measured in millimeters.

Determination of minimum inhibitory concentration (MIC)


All tests were performed in MH Broth supplemented with Tween so detergent (final concentration of 0.5 (V/V), with the exception of the yeasts (Sabouracid dextrose broth + Tween 80) (SDB). Bacterial strains were cultured overnight at 370C in MHA and the yeast were cultured overnight at 30oC in SDB. Test strains were suspended in MHB to give a final density of   5x105 (fu/ml) and these were confirmed by viable counts. Geometric dilutions ranging from 0.036 mg/ml to 72.00 mg/ml of the extract, were prepared in a 96 well microtitre plate, including one growth control (MHB + Tween 80) and one sterility control (MHB + Tween 80 + test oil). Plates were incubated at 37oC for 24 hours for bacteria and at 30oC for 48 hours for the yeasts. The bacterial growth was indicated by the presence of a white “Pellet” on the well bottom. 


In our present study agar well diffusion method was used.
4  RESULTS AND DISCUSSION


The results of physico-chemical analysis of leaves of Anisomeles malabarica collected from three different locations are presented here. The various parameters such as ash values, extractive values, colour reactions, microchemical tests and fluorescence analysis are compared. 

Sample 1


Leaves collected from Chinniyampalayam. 

Sample 2 


Leaves collected from Sirumugai.

Sample 3 


Leaves collected from Pollachi.

4.1
PHYSICO-CHEMICAL CONSTANTS

4.1.1 
Ash values 


The determination of total ash, acid insoluble ash and water soluble ash was done as per the standard procedure and the results are tabulated in table 1.   

TABLE 1

	S.No.
	Nature of Ash
	Percentage of Ash

	
	
	Sample 1
	Sample 2
	Sample 3

	1

2

3
	Total ash 

Acid insoluble ash

Water soluble 
	2.75

1.13

0.78
	2.68

1.08

0.69
	2.91

1.11

0.73


4.1.2 
Extractive values 


The results of the extractive values of the leaves in cold and hot conditions in the various solvents are presented in table 2 and table 3 respectively. 

TABLE 2

	S.No.
	Solvent 
	Extractive values in percentage 

	
	
	Sample 1
	Sample 2
	Sample 3

	1

2

3

4

5
	Petroleum ether (40oC-60oC)

Benzene 

Chloroform 

Methanol 

Water  
	1.38

3.21

6.94

8.57

9.04
	1.42

3.02

6.6

8.34

9.64
	1.26

3.37

6.38

8.20

9.40


TABLE 3

	S.No.
	Solvent 
	Extractive values in percentage 

	
	
	Sample 1
	Sample 2
	Sample 3

	1

2

3

4

5
	Petroleum ether (40oC-60oC)

Benzene 

Chloroform 

Methanol 

Water  
	2.8

6.0

7.8

12.44

13.88
	2.2

5.66

7.16

11.23

13.14
	2.6

5.2

7.38

11.73

12.2


4.1.3 
Preliminary phytochemical screening for leaves 


The observations made for the various phytochemical tests are tabulated below in tables 4 – 8.  

TABLE 4

	S.No.
	Tests
	Pet ether extract

	
	
	Sample 1
	Sample 2
	Sample 3

	1

2

3

4

5

6

7

8

9

10
	Anthraquinone 

Steroids 

Saponin

Flavonoids

Phenolic compounds 

Alkaloids 

Cellulose 

Starch 

Protein 

Suberin  
	–

+

–

–

–

–

–

–

–

–
	–

+

–

–

–

–

–

–

–

–
	–

+

–

–

–

–

–

–

–

–


TABLE 5

	S.No.
	Tests
	Benzene extract

	
	
	Sample 1
	Sample 2
	Sample 3

	1

2

3

4

5

6

7

8

9

10
	Anthraquinone 

Steroids 

Saponin

Flavonoids

Phenolic compounds 

Alkaloids 

Cellulose 

Starch 

Protein 

Suberin  
	–

+

–

–

–

+

–

–

–

–
	–

+

–

–

–

+

–

–

–

–
	–

+

–

–

–

+

–

–

–

–


TABLE 6

	S.No.
	Tests
	Chloroform extract

	
	
	Sample 1
	Sample 2
	Sample 3

	1

2

3

4

5

6

7

8

9

10
	Anthraquinone 

Steroids 

Saponin

Flavonoids

Phenolic compounds 

Alkaloids 

Cellulose 

Starch 

Protein 

Suberin  
	+

–

–

–

+

–

–

–

–

–
	+

–

–

–

+

–

–

–

–

–
	+

–

–

–

+

–

–

–

–

–


TABLE 7

	S.No.
	Tests
	Methanol extract

	
	
	Sample 1
	Sample 2
	Sample 3

	1

2

3

4

5

6

7

8

9

10
	Anthraquinone 

Steroids 

Saponin

Flavonoids

Phenolic compounds 

Alkaloids 

Cellulose 

Starch 

Protein 

Suberin  
	–

+

–

–

–

+

–

–

–

–
	–

+

–

–

–

+

–

–

–

–
	–

+

–

–

–

+

–

–

–

–


TABLE 8

	S.No.
	Tests
	Aqueous extract

	
	
	Sample 1
	Sample 2
	Sample 3

	1

2

3

4

5

6

7

8

9

10
	Anthraquinone 

Steroids 

Saponin

Flavonoids

Phenolic compounds 

Alkaloids 

Cellulose 

Starch 

Protein 

Suberin  
	–

–

+

–

–

–

–

–

–

–
	–

–

+

–

–

–

–

–

–

–
	–

–

+

–

–

–

–

–

–

–


4.1.4  
Microchemical tests for leaves 


Microchemical tests were performed on the crude leaf using different reagents and results are given in the following table 9.

TABLE 9

	S.No.
	Treatment
	Crude leaves

	
	
	Sample 1
	Sample 2
	Sample 3

	1

2

3

4

5

6

7

8

9

10

11
	Powder as such 

Powder + 1N NaOH

Powder + Picric acid

Powder + acetic acid

Powder + 1N HCl

Powder + 1N HNO3
Powder + 5% Iodine

Powder + 40% NaOH 

             + 10% Lead acetate

Powder + HNO3 + NH3
Powder + 5% FeCl3
Powder + H2SO4
	Light green

Pale yellow

Greenish yellow

Light green

Pale yellow

Light brown

Yellow

Yellow

precipitate

Brown

Light Orange

Dark brown
	Light green

Pale yellow

Greenish yellow

Light green

Pale yellow

Light brown

Yellow

Yellow

precipitate

Brown

Light Orange

Dark brown
	Light green

Pale yellow

Greenish yellow

Light green

Pale yellow

Light brown

Yellow

Yellow

precipitate

Brown

Light Orange

Dark brown


4.1.5 
Fluorescence analysis 


The fluorescence nature of the different solvent extractives of the leaf powders was analysed as per the standard method under daylight and ultraviolet light for the three samples. The results are tabulated in         table 10. 

TABLE 10

	S.

No.
	Extracts
	Leaves

	
	
	Sample 1
	Sample 2
	Sample 3

	
	
	Day light
	UV light
	Day light
	UV light
	Day light
	UV light

	1

2

3

4

5
	Pet ether 

(40oC-60oC)

Benzene 

Chloroform 

Methanol 

Water  
	Yellowish 

green 

Green 

Yellowish 

green

Green

Light 

orange 
	Yellow 

Crimson red 

Brick red

Yellow  

Light

green 
	Yellowish 

green 

Green 

Yellowish 

green

Green

Light 

orange 
	Yellow 

Crimson red 

Brick red

Yellow  

Light

green 
	Yellowish 

green 

Green 

Yellowish 

green

Green

Light 

orange 
	Yellow 

Crimson red 

Brick red

Yellow  

Light

green 


4.2
ANTIBACTERIAL SCREENING


The following photograph show the zone of inhibition that developed with benzene, chloroform and methanol extracts of leaves of A.malabarica R.Br.
ANTIBACTERIAL SCREENING

Zone of inhibition seen in the case of benzene, 

chloroform and methanol extracts

4.3
DISCUSSION 


Survey of literature revealed reports of pharmacognostical analysis of Anisomeles malabarica R.Br. Brindha et al. (1986) have reported the pharmocognostic studies on the stems of A.malabarica collected around Madras city. 

Suthar Singh et. al (2003) have reported pharmocognostical studies on leaves of A.malabarica collected from Dharmapuri district. 

Our present work is a comparative study of physico-chemical parameters of the leaf samples of A.malabarica R.Br. collected from three different locations around Coimbatore. The study includes comparison of physico-chemical parameters such as ash values, extractive values, microchemical tests, fluorescence analysis and phytochemical analysis. 

Pharmacognostic analysis of medicinal plants has been largely carried out in order to check the authenticity and genuineness of any plant sample while using it as a drug. 

A.malabarica has been reported to be an important medicinal plant and any drug formulation involving its use would need a genuine sample. 

In view of this aspect the present study was taken up. Earlier work on phytochemical analysis of leaves of A.malabarica included determination of total ash, water-soluble ash, acid insoluble ash along with extractive values in water and alcohol. Extractive values in other solvents are not reported. 

In our present work, extractive work was determined in petroleum ether, benzene, chloroform, methanol and water in both hot and cold conditions along with ash values. 

The physico-chemical constants from the three samples of leaves varied only slightly from each other. A high extractive value in methanol and aqueous extracts shows the presence of greater percentage of polar components in the leaves.

Details of microchemical tests and fluorescence analysis are not reported earlier. Our comparison of the parameters shows that the three samples are similar. The benzene, chloroform and ethanol extracts showed bright greenish fluorescence in visible light. 

Similarly phytochemical screening was reported for pet-ether, ethyl acetate, alcohol extracts and chloroform-water mixture. 

In our present work phytochemical screening was done for            pet-ether, benzene, chloroform, methanol and aqueous extracts of the three samples of leaves. 

Preliminary phytochemical screening shows the presence of steroidal and alkaloidal components in both benzene and methanol extracts. Phenolic components are revealed in chloroform extracts. 

Macroscopic and microscopic characteristics of leaves of the plant collected from Chinniyampalayam area in Coimbatore was done. 

The macroscopic and microscopic characteristics agreed well with that reported by Suthar Singh et. al., (2003). 

Activity studies have been carried out. The pet-ether, benzene, chloroform, methanol and aqueous extracts of the leaves of the plant collected from Chinniyampalayam area were tested for their antibacterial activity against E.Coli. It was found that positive results were obtained in the case of benzene, chloroform and methanol extracts. 

Earlier reports on activity studies revealed that the ethanolic extracts of the whole plant of A.malabarica was found to show antibacterial activity against four bacteria including E.Coli. 

In our study we have found that the antibacterial activity is concentrated in benzene, chloroform and methanol extracts. Further study is going on in isolating the active principles in these extracts and analyzing their activity.  
      


5  SUMMARY AND CONCLUSION

The medicinal plant Anisomeles malabarica R.Br. commonly known as peyimarutti in tamil, belongs to the family Labiatae. In the present work, comparative physico-chemical investigation of leaves of A.malabarica collected from three different locations has been undertaken. 

Physico-chemical investigations of the various parts of medicinal plants, activity studies and earlier works on A.malabarica form the review of literature helping in further investigation. 

The results reveal the following facts:   

· Higher ash content was found in Pollachi sample which reveals a high carbon content. 

· Extractive values for the three samples are low in non-polar solvents showing the low concentration of non-polar constituents. 

· Extractive values are high in polar solvents for all the three samples showing the presence of high concentration of polar constituents. 

· Phytochemical tests of the various extracts to analyse the nature of the various extracts of the leaf samples helped to analyse the nature of the various components such as anthraquinone, saponin, steroids, cellulose, alkaloids, phenolic compounds, flavanoids, suberin etc. Such analysis in the present study, showed the presence of saponin, anthraquinone, steroidal, phenolic and alkaloidal components in all the three samples.  

· Microchemical tests and fluorescence analysis revealed that all the three samples are genuine. The benzene, chloroform and methanol extracts showed bright green fluorescence in visible light itself. 

· Antibacterial activity studies on the plant extracts against E.Coli showed positive results with benzene, chloroform and methanol extracts. Hence the activity is found to be concentrated in the above extracts. 

It can be concluded from the study that physico-chemical constants for all the three samples of leaves of A.malabarica are same and prove the genuineness of the plants collected from various locations. 

Further work will be persued in isolating more chemical components of the extracts and studying their activity.  

Anti microbial screening


Two different methods are usually employed for the determination of antimicrobial activities 

1) agar well diffusion method 

2) disc diffusion method

NCCLS (National Committee for Clinical Laboratory Standards, 1999)

The MICs was tested against microorganisms by the broth dilution method (NCCLS, 1997)

Agar well diffusion method


Polar subfractions were weighed and dissolved in PBS; (pH 7.0 - 7.2), 10 mg/ml; non polar one were dissolved in DMSO, 10 mg/ml. Both the fractions were filtered, sterilized using a 0.45 ( m membrane filter. 


Each microorganism was suspended in sterile saline and diluted at 106, cfu/ml. They were “flood inoculated” onto the surface of MHA. The wells (8mm in Φ) were cut from the agar and 0.06 ml of the extract solution was delivered into them. After incubation for 24 hours at 37oC, all plates were examined for any zones of growth inhibition.

Disc diffusion method


A suspension of the microorganism (0.1ml of 108 cells/ml) was spread on the solid media plates. Filter paper discs (6mm in Φ) were soaked with 15ml of the extract and placed on the inoculated plates, and after staying at 4oC for 2 hours, were incubated at 37oC for 24 hours for bacteria and at 30oC for 48 hours for the yeasts. The diameters of the inhibition zones were measured in millimeters.

Determination of minimum Inhibitory Concentration


All tests were performed in MH Broth supplemented with Tween so detergent (final concentration of 0.5 (V/V), with the exception of the yeasts (Sabouracid dextrose broth + Tween 80) (SDB). Bacterial strains were cultured overnight at 370C in MHA and the yeast were cultured overnight at 30oC in SDB. Test strains were suspended in MHB to give a final density of   5x105 (fu/ml) and these were confirmed by viable counts. Geometric dilutions ranging from 0.036 mg/ml to 72.00 mg/ml of the extract, were prepared in a 96 well microtitre plate, including one growth control (MHB + Tween 80) and one sterility control (MHB + Tween 80 + test oil). Plates were incubated at 37oC for 24 hours for bacteria and at 30oC for 48 hours for the yeasts. The bacterial growth was indicated by the presence of a white “Pellet” on the well bottom. 


In our present study Agar well diffusion method was used.
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