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Abstract - The current investigation was designed to evaluate the antibacterial activity of leaf extracts of
Azadirachta indica (Meliaceae) commonly known as neem against some gram-positive (Staphylococcus
aureus) and gram-negative (Escherichia coli and Pseudomonas florescence) bacteria by disc diffusion
method. Phytochemical studies show the presence of saponins, tannins, glycosides, flavonoids, steroids,
coumarins and alkaloids. Ethanol extracts (50 mg/mL) exhibited the highest activity 12, 20, mm zone of
inhibition [s. aureus and E. coli], Petroleum-ether extracts (or control) exhibit the least activity.
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I ntroduction

Natural drugs have been a part of the evolution of
human, healthcare for thousands of years. Nowadegdy
88% of the global populations turn to plant derived
medicines as their first line of defense for mamitay health
and combacting diseases. One hundred and nineteen
secondary plant metabolites derived from plants wesed
globally as drugs;15% of all angiosperms have been
investigated chemically and of that 74% of
pharmacologically active plant derived componentrew
discovered”. Plants are rich in a wide variety of secondary
metabolites such as tannins terpenoids, alkaloids,
flavonoids, etc. which have been found in vitro to have
medicinal properties. Pharmacological studies lzoepted
the value of medicinal plants as potential soufdaiaactive
compoundd?. Phytochemicals from medicinal plants serve
as lead compounds in antimicrobial discovV&ry

Literature reports revealed that natural mateaads
as-sources of new antibacterial agents. Different aoty
from traditional medicinal plants were tested araie
natural products were permitted as new antibadtdriags.
There is still an urgent require to identify nogelbstances
active against pathogens with higher resistdfile Lot of
works reports antibacterial and phytochemical darestts
of medicinal plants and their use for the treatmeht
microbial infections (both topical & systemic amaitions)
as possible alternatives to chemically synthetiogdrto
which many infectious microorganisms have become
resistant. All through the last few years the paife
development of new antibacterial drugs has slowedng
while the prevalence of resistance (especially iplel has
increased astronomicall§*%. Literature information and
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ethno-botanical records recommend that plants aee t
sleeping giants of pharmaceutical indu$ttyand provide
natural source of antimicrobial drugs that providesel
compounds that may be engaged in controlling some
infections globally.

Azadirachta indica (commonly known as Neem) is
most frequently used traditional medicinal planeaNy all
parts of the plant are endowed with medicinal priypd-or
the period of the last few decades, apart fromissuth the
chemistry of Azadirachta indica compounds, considerable
progress has been made in evaluating biologicaligcof
phytochemicals and antibacterial for medicinal aygpions.

In the modern age, the plant is considered as aakbd
source of unique natural products for developmeft o
medicines against various diseafe$?. Due to traditional
medicinal uses ofAzadirachta indica, this study was
conducted to ascertain it's potentially antibaeterand
pharmacologically activity.

Material and Methods

Sample Collection and Extraction Procedures

Fresh and matured leaves Afadirachta indica
were collected from the Jamia Millia Islamia Unisity
campus and washed by sterilized distilled watdofedd by
washing in mercuric chloride solution (0.1%) andaiag
washed in sterilized distilled water.

Ethanol Extract

Azadirachta indica leaves (100 g) were ground into
fine powdet*® using a stainless-steel grinder, and deep in
100% ethanol (200 mL) for overnight. The ethanakfion
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was separated using sterile muslencloth and fihesugh
sterile Whatman filter paper (no. 02). The filterextract
was concentrated by a rotary film evaporator.

Aqueous Extract

Plant material (100 g) was crushed in sterile water
(250 ml) for preparation of aqueous extfdttThe extract
was separated using sterile muslin cloth and filkeough
sterile Whatman filter paper (no. 02).

Chloroform, Petroleum ether, Acetone Extract

For preparation of chloroform, petroleum ether and
acetone extract, ground plant sample (100 g) wagddh
chloroform, petroleum ether and acetone respegti(200
ml each case) and left for overnight at room terapee.
151 The extracts were separated using sterile muith
and filter through sterile Whatman filter paper.(68).

Sour ce of microor ganisms

The organisms used wef&aphylococcus aureus,
Escherichia coli and Pseudomonas florescence: The
organisms were obtained from the Microbial Lab of
Department of Biosciences, Jamia Millia Islamialitn

Screening for antibacterial activity

Antibacterial activity of extracts was carried duyt
filter paper disc diffusion metholl® . For antibacterial
activity the microorganisms were cultured in NuitiBroth
at 37° + 1°C for overnight. First we prepared $tenutrient
agar plates in incubator, placed in it for 24 Wxfer 24 hrs
select the nutrient agar plates which were notaroirtated.
With the help of spreader spread 1Q0 inoculums
(Bacteria) in solid nutrient agar plates until #gar surface
in the plates absorb all the inoculums. Subsequep#per
discs (mention the filter paper no. and diameterdist)
which were sterilized and soaked in different ectisa(50
mg/disc) allowed to dry completely and placed otrianot
agar plate. Filter paper discs soaked in stergélidid water
and allowed to dry were used as control. The Rbsties
were incubated at 3#°1°C for 24 hrs.

Minimum inhibitory concentration

The minimum inhibitory concentration (MIC) is
defined as the lowest concentration of the antiotit
agent that will inhibit the visible growth of a mimrganism
after overnight incubatioH® *. MIC of A. indica extracts
were determined by macrodilution broth metH&d Two
ml of different extract solutions at the different
concentrations (0.5% wi/v to 0.040% w/v) was mixeithw
15 mL of sterile molten agar in conical flask. Hina
concentration oA\ indica in Nutrient agar was 0.5% w/v to
0.040 % wi/v respectively. The mixture was well naixe
before being poured into sterile Petri dishes dairtg 15
ml hard agar. The 02 ml of 40% v/v solvent (ethanol
chloroform, petroleum ether and acetone) withoutegidtest
materials was used as the negative control. Theresl (05
ul) were taken from nutrient broth and added toahpkaces
on the medium surface and incubated at 37°+ 1°C.

Phytochemical Screening
Screening was carried out @nindica extracts to
determine the active compounds by using the proesdof
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Sofowora?®??, Extract was measured into a test tube for
each of the tests and concentrated by evaporatieg t
extractant in a trough. Tests were carried out for
carbohydrates, reducing sugars, tannins, polypkefipids,
flavonoids, ketones, alkaloids, steroids resinsnitas,
saponins, natural rubber, gums, waxes, dyes,
pharmaceuticals and many specialty proddtts®? and
triterpenes. The screening was carried out in #mEadment

of Chemistry of the Jamia Millia Islamia, India.

Results and Discussion

The phytoconstituent of\. indica extract showed
alkaloids, saponins steroid, flavonoids, glycosidasd
tennins respectively as shown in (Table 02). Vaiou
scientists isolated 140 compounds from differentspaf
neen?”. Literature report revealed that glycosides,
flavonoids. alkaloids, tannins, steroids were pnesi
different parts ofA. indica. The bioactive products oA.
indica have been used in treatment of various ailmentsesi
time immemorial, role of phytochemical in inhibitioof
growth of microorganisms has gained less prominEfiéa.
In the present study, petroleum ether, chlorofoethanol,
acetone and aqueous extract of leavedA.ofndica were
tested against selected gram-positive and gramtimega
bacterial strains [Table 01(a,b)]. The leaf exsaethibited
the growth of tested gram-positive and gram-negativ
bacterial strains. Crude glycosides, flavonoidgjnearins,
tannins, steroids, alkaloids and saponins are ressple for
inhibition of bacterial growth. Among the differeextracts,
ethanolic leaf extraetef A. indica was found to be more
active towards the bacterial strains used in thdyst

Conclusion

The results of this work show that tie Indica
possesses antibacterial properties, which can led as
natural antimicrobial agents for human and infacio
diseases preservation. Moreover, the developmematofal
antimicrobial agents will help to decrease negatffects
(pollution in environment, resistance) of synthetiemicals
and drugs.
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Table 1(a): Antibacterial screening of A. indica leaf extract using disc diffusion method.

A. indica extract/mean presence of antibacterial activity
Test Petroleum Acetone Ethanol Aqueous chloroform
Organisms ether
Control - - - - -
S aureus + + + + +
E. coli - + + + -
P. florescence + - + - -

Zone values are means * S.B:;Represent an inhibitory effect; _: Represent no inhibitory effect

(Paper dish used as control)
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Table 1(b): Antibacterial screening of A. indica leaf extract using disc diffusion method.

Zone of inhibition in mm
Test Petroleum Acetone Ethanol Aqueous chloroform
Organisms ether
Control - - - -
S aureus 9 13 12 13 14
E. coli - 12 20 12 -
P. florescence 7 8 - -
Zone values are means + S.D
+: Represent an inhibitory effect
_: Represent no inhibitory effect
(Paper dish used as control)
Table2: Phytochemical analysis of leaf extracts of A. indica
S. No. Phytochemical Result | Part of A.indica Test
1. Terpenoid + Fruits, Leaves, Lieberman-Buchard, Un-
Bark, Seed Oil, saturation test due to
Trunk Bark, Twigs| presence of double bond
2. Steroids + Leaves, Flowers, Libermann Bruchard
Bark
3. Flavonoids + Leaves, Bark, Vanillin HCI, Pew’s
Flowers
4, Coumarin + Leaves, Bark, Fluorescence
Twigs, Fruits
5. Hydrocarbons + Leaves, Flowers Bromine
6. Alkaloids + Leaves, Bark, Dragendorff’s
Twigs, Fruits
7. Combined _ _ Borntrager’s+ Sulphuric
anthraquinone acid
8. Monosaccharide _ _ Barfoed'’s test
9. Anthraquinone _ _ Borntrager’s
derivatives
10. Amino acid + Seed oil Ninhydrin test
11. Carbohydrates + Seed oll ,Leaves, Molish
Flowers
12. Glycosides + Leaves, Flowers Haemolysis
13. Redusing Sugar + Leaves Fehling’'s
14. Pentoses + Leaves Salkowski’s, Standar
15. Tannins + Leaves Ferric chloride
16. Saponins + Leaves Frothing

indicate the presence of the constituent

indicate the absence of the constituent
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Figure 2: Zone of Inhibition against -

(A) E. cali. a- control, b- aqueous, c- petroleum ether, d- ethanol, e- chloroform, f- acetone. (Paper
dish used as control)

(B) S. aureus a- acetone, b- aqueous, ¢- chloroform, d- petroleum ether, e- control, f- ethanol. (Paper
dish used as control)

(C) P. florescence a- petroleum ether, b- ethanol, c- chloroform, d- acetone, e- aqueous, f - control.
(Paper dish used as control)
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