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ABSTRACT

The acetone, ethanol, methanol extracts of 10 plardre evaluated for antimicrobial activity
against medically important bacteria viz. Streptomas sp., Staphylococcus sp., Klebsiella sp.,
E.coli, Salmonella sp., Pseudomonas sp., Candidalkp invitro antimicrobial activity was
performed by agar well diffusion method. The acetamd ethanol extracts were inactive
compared to methanol extracts. The methanol exrabtiowed the maximum antimicrobial
activity against the test organisms.Amongst thentplpecies screened, methanol extract of
Indian aloe showed maximum inhibitory activity (4djnagainst E. coli. The phyto-chemical
analysis revealed the presence of tannins, glyessidflavonoids, reducing sugars,
anthraquinones.
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INTRODUCTION

Plants, which yield medicine or drugs, are calleeditinal plants. The branch of science that
deals with the medicinal plants, their identificati cultivation, collection, preservation,
extraction and the preparation of drug from suchdimeal plants is called as pharmacognosy

[1].

The practice of using plant as sources of medidaes back to about 5000 B.C. During"16
century Botanists developed a belief called “Daetrof Signatures”. According to this belief
certain plant organs were modelled upon structomakciples similar to those of human organs.
These plant organs constituted more or less spe@fnedies for disease of human organs,
which they resembled most [9].

Plants and plant-based medicaments are the basiarof of the modern pharmaceuticals we use
today for our various ailments. It is clear that fhlant kingdom harbors an inexhaustible source
of active ingredients invaluable in the manageneémbuch intractable disease [10].
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Antibiotic resistance has become a global concéhere has been an increasing incidence of
multiple resistances in human pathogenic microdsganin recent years, largely due to

indiscriminate use of commercial antimicrobial dsugbmmonly employed in the treatment of

infectious diseases. This has forced scientistearch for new antimicrobial substances from
various source like medicinal plants [11].

According to World Health Organization (WHO), matean 80% of the world’s population
relies on traditional medicines for their primargdith care needs (Andst al., 2008). The
medicinal value of plants lies in some chemicalssaices that produce a definite physiologic
action on human body. The most important bioactteenpounds of plants are alkaloids,
flavonoids, tannins and phenolic compounds. Thetqainemical research based on ethno-
pharmacological information is generally consideagdeffective approach in the discovery of
new anti-infective agents from higher plants [5].

Herbal medicine represents one of the most impbri@ids of traditional medicine. It is
estimated that about 75% of the 120 biologicallgivacplant derived compounds, presently in
the use worldwide, have been derived through follpanresearches to verify the authenticity of
the data from folk and ethnomedicinal uses.[6].

Scientific investigations of medicinal plants hdween initiated in many countries because of
their contributions to health care. The primaryddéa of using plant-derived medicines are that
they are relatively safer than synthetic alterrestjvoffering profound therapeutic benefits and
more affordable treatment [4].

MATERIALS AND METHODS

Collection of Plant Samples

To perform this experimental studies ten mediciplaints Azadirachta indica, Aristolochia
indica, Pyllanthus niruri Acorus calamus, Aloe vera, Andrographis paniculadsparagus
racemsous, Eucalyptus globolus, Clitoria ternatéesalypha indica)were collected from
Ayurvedic medical shop.

Processing of Samples

Leaves, roots and whole plants were used to extiaattive fractions. The part of plants which
was used to extract, washed to remove soil and phrsicles with water. Then they are dried
under shaded place. Dried plant materials weredel@rto form a fine powder and stored in
airtight bottles.

Test Organisms

The human pathogens were obtained from Vivek Laboyaat Nagercoil and were maintained
in Nutrient agar slant at 4°C. They includ&sphylococcus sp., Streptococcus sp., Klebsiglla s
Escherichia coli, Salmonella sp., PseudomonasGamgdida sp.

Preparation of Plant Extract

About 10g of each plant powder were dissolved imb0f ethanol, methanol and acetone
respectively and kept in shaker for two days. Ttienextract was filtered and it is dried in oven
at 40°C. Then the extract was stored under refitgar at 4°C for further studies [4].
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Assay of Antimicrobial Activity Using Agar Well Dif fusion Method

The 20ml of sterilized Mueller Hinton Agar was pedrinto each Petri plates. The wells were
punched over the agar plates using sterile gellppmé&resh culture of pathogens were swabbed
on the respective plates and 100ul of each extvaot poured into the wells. The plates were
incubated for 24hrs at 37°C. After incubation, thameter of inhibition zones formed around
each wells were measured and expressed in millm(ret®).

Each of the extracts was autoclaved to determieesthbility of the crude extracts at the
temperature of 121°C for 15 minutes [3].

Antimicrobial activity of Commercially available antibiotics

The antimicrobial activity of selected plant extragere compared with the commercially
available antibiotics. For this study, sterile MaeHinton Agar plates were prepared and the test
organisms were swabbed over the surface of agtesplsing sterile cotton swab. The selected
antibiotic disc such as Gentamycin, Ciprofloxacienicillin, Ampicillin, Kanamycin were
placed on the surface of the plates. The plates weubated at 37°C for 24hrs, after incubation
the diameter of inhibition zones were measuredillimeter (mm), [3].

Phytochemical Analysis
The gqualitative phytochemical analysis of ten plkxttacts were determined as follows:

Tannins
To 0.5ml of plant extracts, 1ml of water and 1-?@l of ferric chloride solution was added.
Blue colour was observed for gallic tannins andegrelack for catecholic tannins [6].

Glycosides

2ml of plant extracts were treated with 1ml of gdh@cetic acid and add few drops of ferric
chloride and concentrated sulphuric acid. Reddrskwb coloration at the junction of two layers
and the bluish green colour in the upper layerdatdis the presence of glycosides [6].

Flavonoids
2 ml of plant extracts were treated with few dragsconcentrated hydrochloric acid and
magnesium ribbon. Pink-tomato red colour indic#itespresence of flavonoids [8].

Reducing Sugars
To 0.5ml of plant extracts, 1ml of water and 5-®p# of Fehling’s solution was added and
heated over water bath. Brick red precipitate iaths the presence of reducing sugars [6].

Anthraquinones
2ml of plant extracts were treated with 1ml of tBl@ammonia and shaken vigorously. Pink-red
colour in the ammonical layer indicates the presasf@nthraquinones.

RESULT

The antimicrobial activity of acetone, ethanol andthanol extracts of ten Indian medicinal
plants were investigated using agar well diffusio@thod, against the selected human pathogens
such asStaphylococcus sp., Streptococcus sp., EscheradliaKlebsiella sp., Salmonella sp.,
Pseudomonas sp., Candida afi.the examined extract showed varying degreesnimicrobial
activities against the pathogens. The Phytochengsalwere done to find the presence of active
chemical constituents such as glycosides, redwstiggrs, tannins, flavonoids, anthraquinones.
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Table - 1 showed the antimicrobial activity of auet extract of Indian AloeA{oe vera showed
maximum zone of inhibition (32 mm) againSandida sp.The Neem Azadirachta indic
Indian Aloe @Aloe verg, Green ChirettaAndrographis paniculafg Indian AcalyphaAcalypha
indica) showed the minimum inhibitory zone (10mm) agaikitbsiella sp, Salmonella sp.,
Escherichia coliand Streptococcus spThe antimicrobial activity of ethanol extract of
Eucalyptus [Eucalyptus globolys showed maximum zone of inhibition (42 mm) against
Streptococcus s@nd the Sweet FlagA¢orus calamusshowed the minimum inhibitory zone
(10 mm) againsKlebsiella sp.The antimicrobial activity of methanol extract loidian Aloe
(Aloe vera exhibited maximum inhibitory zone (44 mm) agaigsicherichia coli.The Neem
(Azadirachta indicy Indian Birthwort Aristolochia indicg, Chanca PiedraP/llanthus nirur),
Green ChirettaAndrographis paniculatashowed minimum inhibitory zone (10 mm) against
Streptococcus sp., Escherichia catidStaphylococcus sp.

Table - 2 showed the antimicrobial activity of awet extract of Wild Asparagus\gparagus
racemosusshowed maximum zone of inhibition (40 mm) agakigbsiella sp.and the Indian
Acalypha Acalypha indica showed the minimum zone of inhibition (8 mm) agai
Staphylococcus s he antimicrobial activity of ethanol extract@feen ChirettaAndrographis
paniculatg exhibited maximum zone of inhibition (38 mm) agsiPseudomonas s@nd the
minimum inhibitory zone (10 mm) was showedAsparagus racemosagainstStaphylococcus

sp.

The antimicrobial activity of methanol extract Bicalyptus (Eucalyptus globolushowed the
maximum zone of inhibition (40 mm) agairSalmonella spThe Neem Azadirachta indic
Green Chiretta Andrographis paniculata and Indian AcalyphaAcalypha indica showed
maximum zone of inhibition (10 mm) agair&treptococcus spndSalmonella sprespectively.

Allopathic medicines which are commercially avaidalivas used against the selected human
pathogens. Table - 3 showed the maximum inhibizmye was observed in Ciprofloxacin (34
mm) againsStreptococcus s@nd the minimum inhibitory zone was exhibited in giaillin (6
mm) againsBtreptococcus sp.

The phytochemical analysis of plant extracts usiogtone, ethanol and methanol was showed in
Table - 4. From the phytochemical analysis catech@annins were found in Chanca Piedra
(Pyllanthus niruri)and EucalyptusHucalyptus globolysin the solvents such as acetone, ethanol
and methanol. The methanol extract of Indian Alaé¢ verg and ethanol extract of Neem
(Azadirachta indica showed the presence of tannins. Glycosides waredfin ethanol extract

of Sweet Flag Acorus calamus Green ChirettaAndrographis paniculaga Indian Acalypha
(Acalypha indic Indian Aloe Aloe vera. The methanol extract of Indian Birthwort
(Aristolochia indicg and the acetone extract of Neefsizdédirachta indicg Sweet FlagAcorus
calamu$ showed the presence of glycosides. Flavonoids wiserved only in methanol extract
of Chanca Piedr&Pyllanthus niruri).Reducing sugars were found in all the plant ex¢ragtept

in acetone extract of Indian AloAlpe vera. Anthraquinones were observed in the acetone and
methanol extract of Wild Asparagusgparagus racemosus
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Table - 1. Antimicrobial activity of acetone, ethawl, methanol extract of medicinal plants against honan
pathogens - before autoclaving

Plants tEr; Zone of inhibition (mm)
cts Staphylococcus s Streptococcus sp Klebsiella sp .coliEp Salmonella sq Pseudomonas sp Candidd
A 16 18 10 18 16 14 22
Azadirachta indica E 20 18 18 22 34 18 12
M 14 10 20 18 20 18 30
A 20 14 22 16 20 12 24
Avristolochia indica E 24 12 16 12 24 18 14
M 20 14 18 10 12 16 14
A 20 22 16 22 30 18 20
Pyllanthus niruri E 32 20 20 24 18 20 24
M 18 10 18 16 24 20 32
A 18 12 14 18 20 18 18
Acorus calamus E 22 24 10 38 18 14 20
M 16 14 20 22 16 18 24
A 20 30 16 14 10 12 32
Aloe vera E 14 40 18 24 14 16 14
M 18 16 16 44 12 20 12
A 18 18 12 10 14 16 16
Andrographis paniculata| E 14 14 16 12 16 16 16
M 10 14 20 22 12 14 20
A 24 30 16 12 34 18 20
Asparagus racemosus E 20 12 12 40 18 14 22
M 26 16 22 24 14 16 14
A 22 16 18 16 20 20 26
Eucatyptus globolus E 20 42 40 30 14 16 26
M 18 20 20 22 18 16 24
A 28 18 12 32 22 24 14
Clitoria ternatea E 18 30 20 22 14 18 20
M 24 36 16 32 16 14 16
A 12 10 14 18 22 16 24
Acalypha indica E 20 18 18 36 16 14 14
M 14 12 24 18 16 16 22
“A” - Acetone “E” - Ethanol “M” — Methanol
Table - 2. Antimicrobial activity of acetone, ethawl, methanol extract of medicinal plants against honan
pathogens - after autoclaving
Ex L
Plants tra Zone of inhibition (mm)
cts Staphylococcus sf Streptococcus 5p Klebsiella sp .coliEp Salmonella spg Pseudomonas sp Candida
A 14 14 16 18 12 12 18
Azadirachta indica E 16 16 14 20 16 16 20
M 12 10 16 20 24 18 22
A 12 20 16 16 28 12 22
Avristolochia indica E 26 16 16 16 26 20 24
M 16 14 20 14 22 18 38
A 12 18 28 34 20 20 22
Pyllanthus niruri E 12 14 16 18 22 28 28
M 14 18 20 22 18 30 24
A 18 30 18 22 18 24 22
Acorus calamus E 26 30 12 18 24 30 20
M 20 12 12 24 20 16 22
A 12 30 20 18 22 20 16
Aloe vera E 20 14 24 12 18 16 28
M 18 30 12 16 16 22 18
A 18 12 18 16 12 22 16
Andrographis paniculata| E 14 10 12 18 28 38 24
M 24 10 8 14 10 20 20
A 16 16 40 12 12 16 32
Asparagus racemosus E 8 16 26 20 20 20 22
M 16 16 18 18 18 16 20
Eucatyptus globolus A 20 20 28 36 22 20 20
E 22 24 32 32 36 22 16
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M 24 34 30 24 40 24 26
A 18 14 18 30 12 36 20
Clitoria ternatea E 12 16 22 22 10 32 18
M 18 16 18 20 14 16 18
A 8 14 10 18 12 16 10
Acalypha indica E 16 12 20 14 12 14 20
M 14 14 16 20 10 20 16
“A” - Acetone “E” - Ethanol “M” - Methanol
Table - 3. Antimicrobial activities of commercially available antibiotics against human pathogens
Microorganisms/Antibiotic Gentamycin Ciprofloxacin Penicillin Ampicillin Kanamycin
Zone of inhibition (mm)
Staphylococcus sp. 24 32 22 20 28
Streptococcus sp. 28 34 - 6 24
Pseudomonas sp. 18 - - - -
Klebsiella sp. 22 30 - 8 18
Escherichia coli 12 24 - 8 12
Salmonella sp. 12 8 36 - 14
Candida sp. 20 26 - 14 28
Table — 4. Phytochemical analysis of plant extracts
Tannins Glycosides Flavonoids Reducing sugars Anthguinones
Medicinal Plants Solvents
E M A E M E M A E M A E M A
Azadirachta indica + - - - - + - - - + + + - - -
Avristolochia indica - - - - + - - - - + + + - - -
Pyllanthus niruri + + + - - - — + _ + + + _ _ _
Acorus calamus - - - + - + - - - + + + - - -
Aloe vera - + - + - - - - - + + - - - -
Andrographis paniculata - - - + - - - - - + + + - - -
Asparagus racemosus - - - - - - - - - + + + - + +
Eucalyptus globolus + + + - - - - - - + + + - - -
Clitoria ternatea - - - - - - - - - + + + - - -
Acalypha indica - - - + - - - - - + + + _ _ _
“E” - Ethanol, “M” - Methanol, “A” - Acetone
“+” - Present, “~" - Absent
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DISSCUSION

Infectious disease are a major cause of morbidityraortality worldwide. The number of multi-
drug resistant microbial strains and the appearafcgrains which reduced susceptibility to
antibiotics are continuously increasing. This ias® has been attributed to indiscriminate use of
broad-spectrum antibiotics, immunosuppressive agenintravenous catheters, organ
transplantation and ongoing epidermidis of humamimodeficiency virus (HIV) infections.
This situation provided the impetus to the seacshnEw antimicrobial substances from various
source like medicinal plants.

This research aimed at assaying the efficiencyheftén different plants using various solvent
extraction procedure against the selected humdgans.

In this present study, preliminary screening fotimarcrobial activity showed, that the methanol
extract of Indian Aloe Aloe vera exhibited maximum inhibitory zone (44mm) against
Escherichia coliwhile the acetone extract of Sweet Flacdqrus calamus showed least
inhibitory activity againsKlebsiella sp

The results of the effect of temperature (t2fbr 20 minutes) on the activity of plant extracts
against the human pathogens showed significianhgd®m For instance, the untreated (non-
autoclaved) methanol extract of Indian Al@dde vera showed 44mm zone of inhibition where
as the autoclaved methanol extract of Indian Aloewed 16mm zone of inhibition. The non-
autoclaved acetone extract of wild Asparaghisparagus racemosushowed 16mm zone of
inhibition where as the autoclaved acetone exsiagtved 40mm of inhibitory zone.

Results obtained from this study, indicate that flant extracts showed the strongest
antimicrobial activity than the commercially avéila antibiotics. For example, Ciprofloxacin
showed the maximum zone of inhibition (34mm) agaseptococcus spout the methanol
extract of EucalyptusHucalyptus globolysand the methanol extract of Butterfly P€&ditoria
ternateg showed the maximum zone of inhibition (42mm a6chB) againsStreptococcus sp

The phytochemical analysis showed the presencarufirts, glycosides, flavonoids, reducing
sugars, anthraquinones were present in some gidhéeextracts.
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