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Abstract:

To investigate the phytochemical screening and antimicrobial activity of Adathoda vasica. (Linn) in different
solvents viz petroleum ether, chloroform, ethyl acetate, methanol and water. The aim of the present study was to
evaluate the quantitative analysis of phytochemicals and antimicrobial activity of various extracts of Adathoda
vasica. The phytochemical analysis of petroleum ether extract showed the presence of tannin, steroids, flavanoid,
terpenoid and cycloglycosides. Ethyl acetate extract showed the presence of steroids, coumarin and cycle
glycosides. Chloroform extract showed the presence of steroids, terpenoid and cyclo glycosides. Methanol extract
showed the presence of alkaloid, tannin, steroids, flavanoid, terpenoid, phlobotanin and total phenol. Where as in
aqueous extract, tannin, flavanoids, coumanin and total phenol were present. Flavanoids were strongly positive in
methanol and aqueous extract.

The in vitro biological screening effects of different solvents extracts were tested against gram positive
microorganism (Staphylocrobcoccus aureus, Bacillus subtilis and Bacillus cereus) and  gram negative
microorganism (Escherichia coli, Pseudomonas aeruginosa and Proteus vulgaris). Petroleum ether, chloroform,
ethyl acetate, methanol and water extracts at different concenterations (5, 10, 20, 30, and 50 ug/ml) were used to
investigate the antimicrobial activity. The results were compared with standard drug Methycilin (50ug/ml).

It was observed that petroleum ether, ethyl acetate, chloroform, methanol and aqueous extract all showed activity
against bacteria. Methanol extract of Adathoda vasica showed maximum activity against Staphylococcus aureus the
zone of diameter 29.47 = 0.01 mm compared to other solvent extracts and Methicillin (positive control). The study
revealed a notable antibacterial inhibitory activity of methanolic extract of the leaf.
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INTRODUCTION:

Nature has a source of medicinal agents since times
immemorial. It is clear that the plant kingdom
harbours an inexhaustible source of active ingredients
invaluable in the management of much intractable
disease. There are several reports on the
antimicrobial activity of different herbal extracts in
different regions of the world[1-4].There is
continuous and wurgent need to discover new
antimicrobial compounds with diverse chemical
structures and novel mechanisms of action due to an
alarming increase in the incidence of new and re-
emerging infectious diseases and development of
resistance to the antibiotics in current clinical use[5].
The medicinal value of plants lies in some chemical
substance or group of compounds that produce a
definite physiological action in the human body.
These chemical substances are called secondary
metabolites. The most important of these bioactive
groups of plants are alkaloids, terpenoids, steroids,
flavonoids, tannins and phenolic compounds [6]. In
addition, many biological activities and antibacterial
effects have been reported for plant tannins and
flavonoids[7-8].Plants have an almost limitless
ability to synthesize aromatic substances, most of
which are phenols or their oxygen substituted
derivatives[9]. These compounds protect the plant
from microbial infection and deterioration [10].
Adathoda vasica (Linn). Nees and Justica adathoda
Linn. It is commonly known as Basak (Bengali);
Aradusi, adusa (Gujrati); Arusa, baansa, adusla
(Hindi); Bansa basuti bhekkar (Punjabi), and
shwetavasa, vasa, vasaka, (Sanskrit) and Malabar nut
(English) in different languages and regions of
India[11]. It is an evergreen, gregarious, perennial
shrub, 1-2.5m in height, having opposite ascending
branches. The plant is distributed throughout India up
to an altitude of 1300m and mainly found in sub-
Himalayan regions; also found in Nepal, Pakistan,
Myanamar and Germany[12]. Leaves are simple,
petiolate, ex-stipulate, 10-12 cm long and 3-10 cm
broad, lanceolate to ovate lanceolate having crenate
margin, tapering base and an acuminate apex with
characteristic odour and bitter taste. Transverse
section of the leaves showed two layers of palisade
cells with diacytic stomata. Glandular and non-
glandular trichromes are present on both the surface
of the leaf. Elongated cystoliths, acicular and
prismatic form of calcium oxalate crystals are present
in the mesophyll. The midrib region composed of 4-6
layers of cellonchyma just below the epidermis and
3-5 vascular bundles, central one being largest[13].

It has been used in Ayurvedic system of medicine for
the treatment of various ailments of respiratory tract
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in both children and adults. All the parts of the plant
have been used for their therapeutic beneficiary effect
from ancient times. The plant is used as an ingredient
of numerous popular formulations including cough
syrups used in combination with ginger and tulsi
where it exerts its action as an expectorant and
antispasmodic[ 14].Its leaves are extensively used for
treating cold, cough, whooping cough and chronic
bronchitis and asthma as sedative expectorant,
antispasmodic and anti-inflammatory drug. There is
considerable demand for this plant within the
country[15].

MATERIALS AND METHODS:

Plant Material - Adathoda vasica

The leaves of Adathoda vasica was collected from in
and around Kerala during September to October-
2015. The leaves were authenticated by the
Department of Botany. The voucher specimens were
kept in the Department of Botany in Nirmala College
for Women, Coimbatore, Tamilnadu, India.
Preparation of the extract

The leaves were washed with fresh water and thin
finally with double distilled water. The leaves were
dried in shade at room temperature for 10 days and
homogenized to fine powder using an electronic
blender. The fine powder was used for phytochemical
screening. The leaf powder was subjected to
extraction in soxhlet extractor. Extraction of the plant
parts were done with different solvents based on the
polarity of the solvents. The solvents used were
petroleum ether, ethyl acetate, chloroform, methanol
and water.

Phytochemical Screening

The concentrated extracts were subjected to
qualitative test for the identification of various
phytochemical constituents as per standard
procedures[16-18]. Based on the results obtained in
the qualitative phytochemical analysis, these extract
were taken for antimicrobial study.

Test Organism

The test microorganism like gram positive
microorganism (Staphylococcus aureus, Bacillus
subtilis and Bacillus cereus) and gram negative
microorganism (Escherichia coli, Pseudomonas
aeruginosa  and  Proteus Vulgaris). The
microorganisms were collected from PSG Medical
college and Research Centre Laboratory, Coimbatore,
Tamilnadu, India.

Antibacterial Assay

The antibacterial assay was performed by agar well
diffusion method. The nutrient agar was inoculated
with 100ul of the inoculum and poured into the Petri
plate. A well was prepared in the plates with the help
of a cork-borer (bmm). About 50ul of the extract (5,
10, 20, 30 and 50pg/ml) was dispensed into the well.
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Mecithylin 50pg/ml was used as the standard. The
plates were incubated overnight at 37°C. For each
bacterial strain, Mecithylin 50pg/ml were used as
positive control. The diameters of the inhibition
zones were measured in mm.

RESULT AND DISCUSSION:

Preliminary Phytochemical analysis revealed the
presence of secondary metabolites like alkaloid,
saponin, tannin, steroid, flavanoids, terpenoids,
phlobotanin and total phenol, whereas absence of
coumanin, cycloglycosides and quinine (Table-1).
Phytochemical constituents such as tannins,
flavanoids, alkaloids, phenols and several other
aromatic compounds are secondary metabolites of
plants that serve as defence mechanism against
predation by  microorganism, insects and
herbivore[19-20].The medicinal value of plant lies in
some chemical substances that produce a definite
physiological action on the human body. Many
leaves have antimicrobial principles such as essential
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important source of potentially useful structures for
the development of new chemotherapeutic
agents.[22].

Plants contain many biological active compounds
which have potential for development as medicinal
agents. Herbal medicines already form the basis of
therapeutic use in the developing countries, but
recently there has been an increased in the use of
herbal medicines in developed world too [23]. The
presence of their secondary metabolites in the
selected leaf extract serves to protect the plant against
infection by microorganisms, predation by insects
and herbivores, while some give plants their odours
or flavours[24].

The results of antibacterial activity are given in the
(Table-2) (Fig-1), which clearly show that all the
extracts have shown antibacterial activity against the
active tested organisms. Methanol extract have
shown better activity among all solvents. Methanolic
extract was more effective against Staphylococcus
aureus than other organism followed by ethyl acetate,

oils and aromatic compounds[21]. Plants are aqueous, petroleum ether and chloroform.
Table 1: Preliminary phytochemical analysis of Adathoda vasica (Linn.)
. Tests Ethyl Petroleum

SLLNo | Phytochemical Performed Ace t;’ te Ether Chloroform | Methanol Water
1 Alkalaoid Mayers - - - + -
2 Saponin Foam - - + + -
3 Tannin Ferric chloride - + - + +
4 . Liebermann

Steroid Burchard + + + + -
5 Flavanoid Lead acetate - + - ++ ++
6 Terpenoid, Copper acetate - + + + -
7 Phlobotanin Hcl - - - + -
8 Coumanin NH40H + - - - +
9 Cycloglycosides | Fehlings + + - -
10 Total phenol Ferric chloride - - - + +
11 Quinone Sodium ) ) ) ) )
hydroxide

(-) Negative (+) Positive (++) Strongly positive

Table 2: Zone of inhibition of extracts against bacteria
Antibacterial activity of different extracts of Adathoda against different Human pathogenic bacteria (Mean+

SEM) (mm)
. Ethyl Petroleum e

Organism Acetate Ether Chloroform Methanol Water Methicillin
Escherichia coli 10.07+0.14 7.17+0.10 11.10+£0.29 13.20+£0.23 | 10.10£0.10 22.17+£0.29
Pseudomonas 15.1240.23 | 8.0+0.00 6.06:0.00 22.1040.10 | 10.03£0.12 | 20.10+0.10
aeruginosa
Proteus vulgaris 12.27+0.15 9.0+£0.16 8.03+0.06 25.77£0.29 | 12.17+0.15 16.17+0.15
i;“rii’i lococcus | 5304020 | 16.1720.15 13.2040.15 | 29.47+0.10 | 13.20+0.17 | 21.17+0.29
Bacillus subtilis 16.83+0.25 13.20+0.20 11.10+£0.10 20.17+0.15 | 14.07+0.12 25.90+0.01
Bacillus cereus 16.17£0.15 13.20+0.19 10.10+0.12 21.17+£0.29 12.2040.20 23.07+0.12
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Fig 1: Antibacterial Activity

Plants rich in tannins have antibacterial potential due
to their character that allows them to react with
proteins to form stable water soluble compounds
there by killing the bacteria by directly damaging its
cell membranel??l. Alcoholic extracts of leaves and
roots showed antibacterial activity against
Staphylococcus aureus and FE.coli, where water
extract showed activity against Staphylococcus
aureus only[25]. So from this study it is clearly
understood that each plant has its own inhibition
activity against micro organisms.

Several authors have also reported that plant extracts
are most effective against gram positive than gram
negative bacteria and attributed this to the differences
in the cell wall structure, the quantity of the active
ingredients required to effect[26-27] complete kill
may not matter since medicinal plants have been
reported to have little or no side effects[28-29].
Flavonoids are a major group of phenolic compounds
reported for their antiviral[30] antimicrobial[31] and
spasmolytic[32] properties. Alkaloids isolated from
plant are commonly found to have antimicrobial
properties[33]. Extract of the seeds of Vitex agnus-
castus was reported to possess antimicrobial activity
which was associated with its alkaloids, saponins,
tannins, flavonoids and glycosides content[34]. This
may be true in this study, since the extract of
Adathoda vasica in all its solvents have shown anti-
bacterial activity. So this plant extract with its
suitable solvents, for selected microbes can be

exploited as bio pesticide agent in future and also can
be recommended for pharmaceutical use.
CONCLUSION:

It is concluded that the plant extract possess
microbial activity against tested organisms. The zone
of inhibition varied suggesting the varying degree of
efficacy and different phytoconstituents of herb on
the target organism. The antimicrobial activity of the
plants may be due to the presence of various active
principles in their leaf. Further studies are needed to
isolate and characterize the bioactive principles to
develop new antimicrobial drugs.
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