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ABSTRACT : Azadirachta indica is a very useful traditional medicinal plant in the sub-continent and
each part of the tree has some medicinal properties. The plant is native to Asia, but has now naturalized in
West Africa and is widely cultivated in Nigeria as an ornamental as well as medicinal plant. This study
aimed at screening the active components and the antibacterial effects of the ethanolic leaf extract of
Azadirachta indica. Fresh leaves of the plant were collected, dried, homogenized and extracted using 95%
Ethanol. The extract was used for the phytochemical screening and bacterial susceptibility testing using
cup-plate method.The result obtained from this study showed the presence of tannins, saponins,
flavonoids, alkaloids, glycosides, reducing sugars and terpenes in the ethanolic leaf extract. The
antibacterial effect produced by the extract was dose-dependent at the tested doses (6.25 mg, 12.5 mg, 25
mg, 50 mg and 100 mg) on Escherichia coli (E. coli), Staphylococcus aureus (S. aureus) and Salmonella
typhi (S. typhi). The minimum inhibitory concentration (MIC) for E. coli, S. aureus and S. typhi were 2.39
mg, 3.31 mg and 4.79 mg respectively. The effect produced by the ethanolic leaf extract at 100mg (18
mm) was statistically significantly higher than that of 1.5 mg ciprofloxacin (14 mm) on S. typhi (p<0.05).
Azadirachta indica ethanolic leaf extract contains pharmacologically active constituents that may be
responsible for its activity against S. aureus, E. coli and S. typhi. Therefore, the use of Neem plant in our
community for treating diverse medical ailments especially infectious diseases is highly justified.
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INTRODUCTION

Medicinal plants have been extensively studied as an alternative treatment for diseases in order to
overcome the problem of antibiotic resistance by pathogenic organisms (Timothy et al., 2008; Phillip et
al., 2005). Numerous plants or their phytochemical constituents have been proven by rigorous science or
approved by regulatory agencies such as the United State Food and Drug Administration or European
Food Safety Authority to have medicinal value of which Azadirachta indica is inclusive. Many plants of
medicinal value remain untapped, thus, a need to encourage researchers to evaluate those medicinal plants
for the betterment of mankind. Azadirachta indica is a very useful traditional medicinal plant in the
African sub-continent and each part of the tree has some medicinal properties (Abdullah ez al., 2011). The
plant is native to Asia, but has now naturalized in West Africa and is widely cultivated in Nigeria as an
ornamental and medicinal plant. It is used extensively in Nigeria for the traditional treatment of malaria
and other associated conditions in form of decoction, in which unspecified quantities are usually
consumed without due regards to toxicological and other adverse effects (Bokhari and Aslam, 1985;
Khattak et al., 1985; Katsayal et al., 2008). Based on this traditional and other uses of Azadirachta
indica, this study was conducted to ascertain it’s potentially pharmacologically active components and
antibacterial activities.
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MATERIALS AND METHODS

Source of the plan material, collection and authentication

The leaves of Azadirachta indica were collected in the month of March, 2011 from the tree growing
inside the University of Maiduguri, Nigeria. The leaves of the plant were identified by Prof. Sanusi, S. of
the Herbarium unit, Department of Biological Sciences, University of Maiduguri, where voucher
specimen (No. 965182) was deposited.

Preparation of the plant leaf extract

The fresh leaves were allowed to dry under shade and grounded into powder using wooden pestle and
mortar. The powdered material was weighed using metler weighing balance until a constant weight was
obtained. Two hundred and fifty grams of the powder was placed in a container and was defatted using
petroleum ether, following which it was subjected to maceration using 300 ml of 95% ethanol so as to
obtain the ethanolic extract of the plant. The mixture was stirred and kept for 24 hours. The mixture was
filtered at which another 300 ml of the ethanol was added to the residue and kept for another 24 hours
before filtration. This procedure was repeated 3 times and the combined filtrate was subjected to rotory
vapour machine to obtain the dried extract. The weight of the plant extract obtained was 29.3 g and thus,
the percentage yield was 11.7%.

Source of the microorganisms

Clinical isolates of Staphylococcus aureus, Salmonella typhi and Escherichia coli were obtained from the
Department of Microbiology, University of Maiduguri Teaching Hospital, Maiduguri, Nigeria.

Sterilization of the equipments and disinfection

All the equipments were disinfected with cotton wool soaked in methylated spirit so as to maintain
sterility throughout the process. Wire loop, conical flasks and beaker were sterilized by hot air oven at
160°C for 45 minutes, whereas moisture insensitive materials were sterilized by autoclaving at 121°C for
15 minutes.

Phytochemical analysis of the plant extracts.

Phytochemical screening of the plant extracts was conducted following the standard procedure described
by Harbone (1973), Sofowora (1978) and Trease and Evans (1989).

Preparation of the media and cup hole

The nutrient agar media (Biochemika Fluka) was used. The composition of the nutrient agar (gm/litre)
were: Meat extract 1 g, yeast extract 2 g, peptone 5 g, NaCl 5 g and agar 15 g. Twenty-eight grams of
nutrient agar was weighed and dissolved in 1000 ml of distilled water and adjusted to pH of 7.4 £ 0.2 at
37°C. This was sterilized by autoclaving at 121°C for 15 minutes at 15 psi pressure and was used for
sensitivity tests. The doubled layer preparative nutrient agar was used for the susceptibility testing. Each
of the layers consists of 30 ml making 60 ml of the nutrient agar for each plate. A sterilized improvised
cork borer of 6 mm in diameter was used to bore holes on the plates and each media contained seven
holes of 6 mm in diameter in which 100 mg, 50 mg, 25 mg, 12.5 mg and 6.25 mg of the reconstituted
extract were administered into the holes. In addition distilled water and ciprofloxacin (30mg/ml) was also
administered into the remaining 2 holes serving as the negative control and positive control respectively.

Antibacterial activity assay of the plant extracts

An overnight broth culture was diluted with peptone water to match turbidity of McFarland standard
number 3 which was used as inoculums for the microorganism.
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One ml of the bacterial inoculums was transferred into pure agar plates with the aid of a new sterile
syringe, and the agar plates were slanted to ensure the spread of the inoculums on the entire surface of the
agar plates. The plant extract was administered into 5 holes on each plate with a varying strength of 100
mg, 50 mg, 25 mg, 12.5 mg and 6.25 mg using sterile syringe. Likewise, distilled water and ciprofloxacin
(30 mg/ml) were administered into two additional holes serving as the negative and positive controls
respectively. Five plates of each organism were replicated (15 plates for the three organisms). One hour
was allowed for diffusion before incubating the plates at 37°C for 24 hours. The clear zones of inhibition
(mm) were measured using meter rule.

Determination of the minimum inhibitory concentration (MIC)

The minimum inhibitory concentration values of the plant extract were obtained by extrapolation from the
plot of the log strength (per hole) of the extract against the clear zones of inhibition in millimeter.

Statistical analysis

Results were expressed as mean + standard error of the mean. A student t-test was used to determine the
level of significance of the various zones of bacterial inhibition where P-values less than 0.05 were
considered significant.

RESULT AND DISCUSSION

The result of this study showed that the ethanolic leaf extract of Azadirachta indica contains saponins,
tannins, glycosides, alkaloids, terpenes, flavonoids and reducing sugars. Anthraquinones were not
detected from the extract (Table 1). This is in agreement with the report of Biu et a/ (2009) in which the
aqueous extract of Azadirachta indica leaf contains pentosis and carbohydrates in addition to those
chemical constituents detected. Anthraquinones, ketones and monosaccharides were also not detected.
Quantitatively, the plant leaf extract also revealed a greater proportion of saponins, moderate
concentrations of tannins and glycosides, while flavonoids, alkaloids, reducing sugars and terpenes were
in low concentrations (Table 2). The presence of these phytochemical components may be responsible for
the observed antimicrobial activity of the plant leaf extract. This findings conforms to the report of
Anyanwu and Dawet (2005) in which similar constituents was found to exhibits antiprotozoal and
antibacterial activities. Flavonoid has also been reported to have greater potential benefit to human Health
(Jouad et al., 2001). Another phytochemical analysis of the leaf extract of Azadirachta indica was
reported by Imran ez a/ (2010) in which petroleum ether, chloroform and methanolic extracts was found
to contain only glycosides, triterpenes and fatty acids in relatively higher quantities. This could explain
why the choice of solvent for the extraction of a particular constituent is vital.

Table 1: Qualitative determination of phytochemical groups of ethanolic
extract of Azadirachta indica leaf

Phytochemical groups Results

Saponins +
Flavonoids

Tannins
Alkaloids
Anthraquinones
Glycosides
Reducing sugars
Terpenes

+|+] +

++ [+

+ = Present
- = Absent
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Table 2: Quantitative phytochemical screening of the ethanolic extract of
Azadirachta indica leaf

Phytochemical Results
components
Tannins ++
Saponins +++
Flavonoids +
Alkaloids +
Glycosides ++
Reducing sugars +
Terpenes +
Anthraquinones -
- = Not detected

+ = Low concentration
++ = Moderate concentration
+++ = High concentration

The result obtained from this study showed dose dependent activity of Azadirachta indica leaf extract at
the tested doses (6.25 mg, 12.5 mg, 25 mg, 50 mg and 100 mg) on the test organisms (E. coli, S. typhi and
S. aureus) (Table 3). However, on E. coli the 50 mg of the plant leaf extract produced better antibacterial
activity (14 mm) when compared to the 100 mg dose (10.7 mm) (Table 3). The diffusion the extract
suffers through the media could be responsible for the observed effects. The results of this finding
strongly agrees with several literature reports (Umar et al., 2002; Makeri et al., 2007; Imran et al., 2010;
Joshi et al., 2011) in which Azadirachta indica was found to possess significant antimicrobial activities
against several pathogens. However, the result of this study contradicts the findings of Joshi et a/ (2011)
where the plant extract was found to be ineffective against £. coli. The minimum inhibitory concentration
of the ethanolic leaf extract of the plant against S. aureus, S. typhi and E. coli were 3.31 mg, 4.79 mg and
2.39 mg respectively (Table 4).

Table 3: Antibacterial activity of the ethanolic extract of Azadirachta indica leaf

Strength of the Log Mean zones of inhibition (mm)
plant extract strength E. coli S. aureus S. typhi
(mg) (mg)
100.00 2.00 10.70 22.30c 18.00e
50.00 1.70 14.00a 17.00 14.40
25.00 1.40 13.70 13.00 10.20
12.50 1.10 8.00 8.60 6.00
6.25 0.80 4.30 5.00 3.20
Controls
Ciprofloxacin (1.5 mg) 22.00b 32.00d 14.00f
Distilled water 0.00 0.00 0.00

ab = p<0.05 (tes), cd =p<0.05(tees) ,ef=p<0.05(ticst), N =15
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Table 4: Minimum inhibitory concentration (MIC) of the ethanolic extract of
Azadirachta indica leaf determined graphically

. Log-1 strength
Test organisms Log strength (mg) [ MIC (mg)]
E. coli 0.38%* 2.39
S. aureus 0.52* 3.31
S. typhi 0.68* 4.79

* = Means obtained by extrapolation of the Y-axis, log strength (mg).

It is evident from the result of this study that S. #yphi was more susceptible to the plant extract compare
to S. aureus and E. coli. The effect produced by the standard (ciprofloxacin, 1.5 mg) on S. aureus and E.
coli was statistically significantly higher than the leaf extract tested (p<0.05). However, the activity of
100 mg ethanolic leaf extract on S. typhi was significantly higher than that of 1.5 mg ciprofloxacin
(p<0.05) (Table 3). The antibacterial effect produced by 100 mg of the ethanolic leaf extract against S.
typhi compared with that of ciprofloxacin to the best of our knowledge has never been reported elsewhere
and this could be attributable to the varying concentrations of secondary metabolites such as saponins and
flavonoids contained in the ethanolic leaf extract.

Conclusion

From this study it can be concluded that Azadirachta indica ethanolic leaf extract contains saponins,
tannins, glycosides, flavonoids, alkaloids, reducing sugars and terpenes and these secondary metabolites
could be responsible for its activities against Staphylococcus aureus, Escherichia coli and Salmonella
typhi. The wide use of Neem plant in our community is attributable to the presence of these bioactive
compounds which may explain its diverse traditional usage against various ailments. Therefore, further
pharmacological as well as toxicological studies are hereby encouraged with the view to isolate and
characterize the specific active constituents of the plant responsible for its therapeutic effects.
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