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Abstract

Antibacterial activity and phytochemical screening of crude methanolic extract of selected
ethnomedicinal plants from Kerala was examined. The plants studied were Atlantia monophylla,
Cymbopogon flexuosus, Datura stramonium, Melia dubia, Ruta graveolens, Solanum villosum,
Triumfetta rhomboidea and Vitex negundo which are used for treating various ailments among Muthuvan
tribe. The methanol extract of the plants were evaluated against four bacterial strains (Staphylococcus
aureus, Escherichia coli, Klebsiella pneumoniae and Pseudomonas aeruginosa). None of them exhibited
antibacterial activity. The methanol extract of plants was subjected to qualitative phytochemical tests.The
phytochemical screening of plant extract revealed the presence and absence of alkaloids, flavonoids,
phenols, tannins, phyllotannins, steroids, terpenoids, carbohydrates, glycosides, saponins. Since the plant
possess bioactive compounds, it is reliable to possess large number of therapeutic value and are being
employed for the treatment of different ailments among the tribal community.

Keywords: Ethnomedicinal plants, phytochemical tests, Muthuvan tribe, Kanthalloor, soxhlet extraction,
bioactive compounds

Introduction

Traditional knowledge includes tacit knowledge and practices of tribal communities and is
often connected to customs of crop and animal husbandry, fisheries and human health. India
abounds in traditional knowledge with its vast geographic expanse spread across different
climatic regions. However, this knowledge tends to get extinct as tribal communities get more
and more marginalized. The ethnomedicinal plants used for traditional medicine contain
various substances that can be used to treat chronic as well as infectious diseases. The curative
properties of the medicinal plants are mainly due to the presence of various chemical
substances of different composition which occur as secondary metabolites [,

Idukki district of Kerala, has wide range of forest area. There is a hamlet of ‘Muthuvans’
named as Kulachuvayal tribal colony in Kanthalloor. Rural communities, especially Muthuvan
tribe, depends on plant resources mainly for herbal medicines, food, forage, construction of
dwellings, making household implements, sleeping mats, and for fire and shade. Kulachuvayal
tribal colony is one such area where traditional healing systems are still popular among the
local people. But so far, few ethnobotanical surveys have been made in this area to know the
plants used by the tribes, ‘Muthuvan” who have been inhabited in Kulachuvayal colony. The
active principles of many drugs found in plants are secondary metabolites ["). Therefore basic
phytochemical screening is vital. This paper deals with an attempt to gather informationon
some traditional uses of medicinal plants as well as their antibacterial activity and
phytochemical screening.

Materials and Methods

Plant materials collection

Plants for the present study were collected on the basis of their medicinal use. Fresh plants
were collected from the Kulachuvayal tribal colony in Kanthalloor, Kerala. The ethnobotanical
data such as, local name, mode of preparation and medicinal uses were collected through
discussions among the tribals in their local language (Tamil).
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Preparation of methanol extract

The whole plants were oven dried at 80 °C and ground into
fine powder using mortar and pestle. 5g of each of the
powdered plant materials were extracted in a soxhlet extractor
containing 50ml of 99% methanol. The resulting extracts
were evaporated under reduced pressure 41,

Antibacterial screening

The methanol extracts of 8 plants were screened against
Staphylococcus aureus, Escherichia coli, Klebsiella
pneumonia and Pseudomonas aeruginosa.

Preparation of inoculums

Stock cultures were maintained at 4 °C on slopes of nutrient
agar. Active cultures for experiments were prepared by
transferring a loopful of cells from the stock cultures to test
tubes of peptone water for bacteria that were incubated for 2
hours at 37 °C for attaining enough turbidity.

Antibacterial susceptibility test

The disc diffusion method was used to screen the
antimicrobial activity using Mueller Hinton Agar (MHA). The
MHA plates were prepared by pouring molten media into
sterile petriplates. The plates were allowed to solidify for 5
minutes and inoculum suspension was swabbed uniformly. It
was then allowed to dry for 5 minutes. The different
concentrations of extracts (15 and 30 pL/disc) were loaded on
6mm sterile disc. The loaded disc was placed on the surface
of medium and the compound was allowed to diffuse for 5
minutes. The plates were then kept for incubation at 37 °C for
24 hours.

Phytochemical screening of extracts

Screening of the above medicinal plants for phytochemical
various constituents were carried out using standard methods
as described in Table 1.

Table 1: Preliminary phytochemical tests for plant extracts

Phytoconstituents Test

Observation

Alkaloids

2ml extract + 2% H2SO4 + heat few drops of Wagner’s reagent

Reddish brown precipitate

Flavonoids (Ammonium Test)

2ml extract + 1ml dilute NHa4 solution (1%)

Yellow colouration

Phenols (Ellagic Acid Test)

2ml extract + few drops of glacial acetic acid (5%) + few
drops of NaNO:2 (5%)

Neither the solution turn muddy nor did niger
brown precipitate

Tannins drops of (Ferric
Chloride Test)

1ml extract + distilled water + 2 FeCl>

Transient greenish to black colour

Phyllotannins

1ml extract + aqueous HCI (1%) + heat

Red colour

Steroids (Salkowski Test)

2ml extract + 2ml chloroform + 2ml Conc.H2SOa

Chloroform layer appears red and greenish yellow
fluorescent colour in acid layer

Terpenoids (Salkowski Test)

2ml extract + 2ml chloroform + 3ml Conc. H2SO4

Reddish brown colouration

Carbohydrates (Fehling’s Test)

Fehling A + Fehling B + few drops of extract + heat

Brick red coloured precip-itate

Glycosides (Keller-Killani

2ml extract + glacial acetic acid + 1 drop FeCls (5%) + Conc.

Reddish brown colour at the junction Upper layer

Test) H2S04

into bluish Green

Saponins (Foam Test)

2ml extract + 20ml distilled water Shaken for 15 minutes

Layer of foam forms

Proteins (Biuret Test)

1ml extract + 1Iml NaOH (10%) + heat + CuSO4 (0.7%)

Purple violet colour

Results
Antibacterial activity

All the bacterial strains are found to be resistant against the methanol extract of the ethnomedicinalplants. The results were shown

in Fig. 1.
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Fig 1: Antibacterial activity of methanol extract of plants against Staphylococcus aureus, Escherichia coli, Klebsiella pneumoniae and
Pseudomonas aeruginosa.

Phytochemical Screening

Data shown in Table 2 shows screening of methanol extracts
of different ethnomedicinal plants. These tests revealed the
presence and absence of alkaloids, flavonoids, phenols,

tannins, phyllotannins, steroids, terpenoids, carbohydrates,
glycosides, saponins and proteins. These compounds have
significant application against human pathogens, including
those that cause infections.

Table 2: Phytochemical constituents of eight ethnomedicinal plants studied
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Atlantia monophylla - + - + - + - -
Cymbopogon flexuosus - - + + - + - R - R
Datura stramonium - - + + - - + - + N _
Melia dubia - - - - - - + + + B N
Ruta graveolens - - + - - + - - + - -
Solanum villosum + - + + + - + - - + R
Triumfetta rhomboidea + + + + - + - - + R R
Vitex negundo - - + + - - + - + B N

Discussion

The biological activity of the plant depends on many factors
like, plant part, geographical source, soil conditions, and time
of the harvest, moisture and post-harvest process methods.
For example, high temperature during tissue grinding may
denature  certain  chemical  constituents.  Different
concentrations of solvent or different solvents alone or
combinations are used for the maximum recovery of bioactive
compounds, because different plants constitute different
compositions of active compounds %,

The different concentrations (15uL and 30pL) of the
methanol extracts of selected eight ethnomedicinal plants
were proved to have no activity against four bacterial strains
tested. The tested bacterial strains are found to be resistant to
the methanol extracts of plants.

Resistance of some of the bacteria against selected plants
have been reported. They were reported by Gupta et al., [%
while studying the antimicrobial activity of dried alcoholic

extract of Cymbopogon flexuosus. The extract is found to be
less effective against E. coli.

The resistance of E. coli and Klebsiella pneumoniae against
alcoholic extract of Datura stramonium was reported by Gul
et al., ®and Uma [ respectively.

Detection of bioactive principles from phytochemical
screening of ethnomedicinal plant is a new source of
therapeutically and industrially valuable compounds that may
lead to drug discovery and development. All the secondary
metabolites contributes significantly towards the biological
activities of medicinal plants such as hypoglycaemic,
antidiabetic, antioxidant, antimicrobial, antiinflamamatory,
anticarcinogenic, antimalarial, anticholonergic, antileprosy
activities etc. [6],

All the ethnomedicinal plants except Melia dubia and Ruta
graveolens were found to posess tannins. Tannins have
amazing stringent properties. They are known to hasten the
healing of wounds and inflamed mucous membranes [,
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Flavonoids are present only in Triumfetta rhomboidea. It is a
potent water-soluble antioxidant and free radical scavenger,
which prevent oxidative cell damage and also have strong
anticancer activity 28 2% |t also helps in managing diabetes
induced oxidative stress. Terpenoids are present in all plants
except Ruta graveolens and Triumfetta rhomboidea.
Terpenoids have been found to be useful in the prevention and
therapy of several diseases, including cancer. Terpenoids are
also known to possess antimicrobial, antifungal, antiparasitic,
antiviral, anti-allergenic, antispasmodic, antihyperglycemic,
antiinflammatory and immunomodulatory properties 12639,
Alkaloids have been associated with medicinal uses for
centuries and one of their common biological properties is
their cytotoxicity [8l. Several workers have reported the
analgesic ™ %2 antispasmodic and antibacterial properties of
alkaloids [3+ 201,

The phenolic compounds are one of the largest and most
ubiquitous groups of plant metabolites B4, All the plants
except Atlantia monophylla and Melia dubia possess phenols.
They possess biological properties such as antiapoptosis,
antiaging, anticarcinogen, antiinflammation,
antiatherosclerosis, cardiovascular protection and
improvement of endothelial function, as well as inhibition of
angiogenesis and cell proliferation activities [*4,

The extract of Solanum villosum revealed the presence of
saponins which are known to produce inhibitory effect on
inflammation %1, Saponins have the property of precipitating
and coagulating red blood cells. Some of the characteristics of
saponins include formation of foams in aqueous solutions,
haemolytic activity, cholesterol binding properties and
bitterness (32211,

Steroids present in Ruta graveolens and Triumfetta
rhomboidea help in regulating the immune response B,
Carbohydrates are macromolecules, and it is composed of
water and carbon. All carbohydrates are polar it can be readily
converted into glucose which is used as an ultimate source of
energy?.Glycosides are known to lower the blood pressure
according to many reports 191,

The analysis of phytochemicals in methanol extract of
Atlantia monophylla revealed the presence of tannins,
terpenoids and glycosides and absence of alkaloids,
flavonoids phenols, phyllotannins, steroids, carbohydrates,
saponins and proteins. This is in agreement with findings of
Reddy et al., 71,

Phenols, tannins, and terpenoids were found to be present in
the methanolic extract of Cymbopogon flexuosus and
alkaloids, flavonoids, phyllotannins, steroids, carbohydrates,
glycosides, saponins and proteins are absent. Avoseh et al., %]
also reported the presence of phenols, tannins, terpenoids and
also flavonoids which is not present in the methanolic extract
of current study.

The present study reported the presence of phenols, tannins,
terpenoids, glycosides and absence of alkaloids, flavonoids,
phyllotannins, steroids, carbohydrates, saponins and proteins
in Datura stramonium. The similar phytochemicals along
with alkaloids and flavonoids have been reported by Oyeleke
et al., 22, The analysis by Deshmukh et al., ¥ indicated the
presence of alkaloids, phenols, carbohydrates, glycosides,
terpenoides, steroids and proteins in methanol extract of
Datura stramonium.

Phytochemical analysis of Ruta graveolens indicated the
presence of phenols, steroids and glycosides. This is similar to
the findings of Pandey et al., 4 and Teklit and Tanveer [,
Pandey et al., 1 also reported the resistance of Pseudomonas

aeruginosa against the methanol extract of Ruta garveolens as
in the present study.

Melia dubia gave tests for the presence of terpenoids,
carbohydrates and glycosides in methanol extract. This is
contradictory to the work of Valentina et al., B that they
have done the phytochemical analysis in different extraction
solvents such as n-Hexane extract, petroleum ether extract,
acetone extract, ethanol extract and water extract.

The methanol extract of Solanum villosum indicated the
presence of alkaloids, phenols, tannins, phyllotannins,
terpenoids and saponins. This results show the same findings
by Venkatesh et al., (8],

Screening for phytochemicals present in Triumfetta
rhomboidea revealed the presence of alkaloids, flavonoids,
phenols, tannins, steroids and glycosides. Similar result was
reported by Devmurari et al., [,

Tests for phenols, tannins, terpenoids and glycosides were
found to be positive in the phytochemical screening of
methanol extract of Vitex negundo. This is similar to the
works of Panda and Dutta 2], Srinivas et al., (31, Merlin and
Catherine ™%, Gautam and Kumar [ Prasanna and
Yuwvaranni 2% and Nirmalkumar 171,
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