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Abstract - The use of plants and their extracts to treat infections is a practice in the olden days.
Ethanolic extract of leaf of Azadirachta indica known as neem plant and Morinda lucida were
investigated for antimicrobial activity against Escherichia coli, Staphylococcus aureus,
Streptococcus pyrogenes and Pseudomonas originosa using agar diffusion method. The
effectiveness of the plant extracts on bacterial isolates was investigated. The zone of inhibition of
Azadirachta indica against four bacterial isolates was measured ranging from (1-9mm). It has
effect on Escherichia coli and Staphylococcus, and least effect on Streptococcus pyrogenes and
Pseudomonas originosa. The zone of inhibition of Monrinda lucida on four bacterial isolates was
measured ranging from (1-8mm). It has more performance on Escherichia coli and Staphylococcus
aureus Streptococcus pyrogenes.  Both plant extracts were found to be effective against the
selected pathogens especially Escherichia coli and Staphylococcus aureus and least performance on
Streptococcus pyrogene. Hence, both plants were found to possess antimicrobial effect that can be
credulous in the treatment of diseases especially those caused by the four pathogens.

1.0 INTRODUCTION

Medicinal plants are plants used in treating and preventing specific ailments and diseases that affect
animals and human beings. Medicine from plant sources have been in use throughout ages and thus play
significant role among the rural dwellers. About 80% of the people in the developing countries rely on the
use of botanicals for their primary health care (Muthu el al., 2006). There had been an increased interest
in various disciplines on the importance of medicinal plants and the contribution of phytomedicine to the
well-being of great number of the world's population (Bimpa et al., 2007).

Finding healing powers in plants is an ancient thought. Plant derived substances have recently become of
great interest owing to their versatile applications (Baris et al., 2006, Das et al., 2010). Medicinal plants
may be defined as those plants that are commonly used in treating and preventing specific ailments and
diseases that are generally considered to be harmful to humans (Anselem, 2004). Wild vegetables in
particular, play significant roles in the livelihood of many communities in the developing countries of the
world as food and for medicinal purposes (Arowosegbe, 2013). Many of these vegetables are
underutilized because of inadequate scientific knowledge of their nutritional potentials (Awobajo et al.,
2010) as well as their medicinal uses (Jimoh et al., 2010).

Man depends on plants not only for food, but also to cure his various ailments since several thousand
years. Some plant decoctions are of great value in the treatment of diarrhea or gastrointestinal disorder,
urinary tract infections, skin infections, infertility, and wound (Ergene et al., 2006). Many plants have
been used because of their antimicrobial traits, which are due to phytochemicals synthesized in the
secondary metabolism of the plant (Abreu et al., 2012). Plants are rich in a wide variety of secondary
metabolites such as tannins, alkaloids, phenolic compounds, and flavonoids, which have been found in
vitro to have antimicrobial properties (Duraipandiyan et al., 2006, Djeussi et al., 2013).
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Microorganisms have developed resistance against many antibiotics due to the indiscriminate use of
antimicrobial drugs (Ahmad et al., 1998). Furthermore, antibiotics are sometimes associated with side
effects (Cunha, 2001), whereas there are some advantages of using antimicrobial compounds of medicinal
plants, such as fewer side effects, better patient tolerance, relatively less expensive, acceptance due to
long history of use and being renewable in nature (Vermani and Garg, 2002).

The desire to capture the wisdom of traditional healing systems has led to a resurgence of interest in
herbal medicines (Tyler, 2000), particularly in Europe and North America, where herbal products have
been incorporated into so-called ‘alternative’, ‘complementary’, 'holistic’ or 'integrative’ medical systems.
Recently the acceptance of traditional medicine as an alternative form of health care and the development
of microbial resistance to the available antibiotics has led authors to investigate the antimicrobial activity
of medicinal plants (Bisignano et al., 1996; Lis-Balchin and Deans 1996; Moaz and Neeman, 1998;
Hammer et al., 1999).

For herbal products in common use, evidence of efficacy may be based upon traditional use, testimonials,
clinical studies, both controlled and uncontrolled, and randomized, double blind, and placebo-controlled
trials. The aim of this research work is to find out antibacterial effect of Azadirachta indica and Morinda
lucida extracts on the bacteria isolates bridging the gap between assumption and facts provided by
scientific testing.

2.0 MATERIALS AND METHODS

2.1.  Sample collection

The medicinal plants used in this study were the leaves Azadirachta indica and Morinda lucida, which
were duly identified to avoid collection of wrong samples. They were obtained from the different
communities in Ede Local Government Area, State of Osun, Nigeria. The samples were immediately
transported to the laboratory for use. The test organisms were obtained from the Microbiology
Department, Federal Polytechnic Ede, Osun State. The collected plant materials were washed with
distilled water to reduce microbial load to a large extent. They were further air dried and after sufficiently
dried, a warring industrial blender was used to crush the leaves to powder and then weighed.

2.2. Extraction of leaves material
The extraction method described by Agbafor (2004) was adopted using ethanol as the extraction solvent.

2.3. Collection and Maintenance of Test Organisms

Pure clinical isolates of Escherichia coli, Pseudomonas originosa, Streptococcus pyrogenes and
Staphylococcus aureus were collected from the department of Microbiology, Federal Polytechnic, Ede,
Osun State, Nigeria. The isolates were stored in refrigerator at 4°C in the laboratory.

2.4. Phytochemical screening
Preliminary phytochemical analysis was carried out on the plant extracts which was done with method of
Harbone (1998) and Parekh and Chanda (2007)

2.5.  Evaluation of the Antibacterial Effects

0.1 ml of inoculums were introduced into the molten nutrient agar in a sterile Petri-dish and were evenly
spread with swab stick, sterile 6 mm cork borer was used to bore 3 holes and 1 ml, 2 ml, 3 ml of the
prepared extracts were introduced into the holes accordingly, the inoculated plates were allowed to stand
for sometimes for proper diffusion of the extracts into the medium and were incubated at 37°C for 24

49



International Journal of Sciences, Engineering and Environmental Technology, vol. 4, no. 6, October 2019

hours and examined for zone of inhibition. Each zone of inhibition was measured in millimeter with a

ruler.
3.0
3.1

RESULT AND DISCUSSION
RESULTS

TABLE 1- Zone of Inhibition of Ethanolic Extracts of Azadirachta indica and Morinda lucida
against the selected pathogens in (mm)

Extract Solvent Volume Escherichia | Staphylococcus | Streptococcus | Pseudomonas
(mL) coli aereus pyrogenes originosa
A. indica Ethanol 1 5mm 4mm - -
2 6mm mm 1lmm 2mm
3 9mm 8mm 3mm 6mm
M. lucida Ethanol | 1 2mm 2mm - -
2 5mm dm - -
3 8mm 5mm 2mm lmm

(-): no antimicrobial activity.

TABLE 2 — Result for Photochemical screening

SIN Phytochemicals | Azadirachta indica | Morinda lucida
1. Flavonoids ++ ++
2. Saponins + +
3. Tannin + +
4, Glycosides - -
5. Phlobatannins + -
6. Anthragquinones +++ ++
7. Steroid ++ +
8. Alkaloids +++ ++
9. Terpenoids - -
(+) = Present in minute concentration

(++) = Present in moderate concentration
(+++) = Present in high concentration

) = Not present

3.2 DISCUSSION

From table 1, in vitro test of leaf extract of Azadirachta indica and Morinda lucida at different
concentrations against four pathogenic bacterial strains, Escherichia coli, Staphylococcus aureus,
Streptococcus pyrogenes, and Pseudomonas originosa, is shown which were assessed in terms of zone of
inhibition of bacterial growth. The ethanol extract of Azadirachta indica and Morinda lucida revealed an
inhibitory effect against the four bacterial isolates with a zone of inhibition ranging from (I-9mm). The
extract of Azadirachta indica had effect on Escherichia coli and Staphylococcus aureus at any
concentration. The zone of inhibition increased as the amount of extracts was increased. It also had effect
on Streptococcus pyrogenes and Pseudomonas spp when the amount of extract added was increased. The
extract of Azadirachta indica showed better antibacterial activity compared to the extracts of Morinda
lucida.

Table 2 shows the phytochemical constituents of ethanolic extract of Azadirachta indica leaves to contain
steroid, anthraquinone in relatively high concentration, flavonoids, phlobatannins, tannins, alkaloids and
saponins in medium and low concentration while glycoside and terpenoid are not present. Flavonoids,
saponins, tannins, anthraquinone, steroid and alkaloids were present in Morinda lucida which show that it
is highly medicinal and good for human consumption. The presence of flavonoid in both extract, which
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are strong antioxidant, make them good candidates for medicinal use. The beneficial medicinal effect of
plant materials basically results from the secondary products present in the plant and is not usually
attributed to a single com-pound but a combination of the metabolites (Parekh et al., 2005).

At present, most pathogenic bacteria develop antibiotic resistance. Thus to overwhelm this frightening
problem, it is an urgency to discover a number of novel active compounds. Extracts from these plants
which are biologically active compounds can be applied for the synthesis of potent drugs (Chabuck et al.,
2018).

4.0 CONCLUSION

The results presented from the phytochemical screening of Azadirachta indica and Morinda lucida leaf
extracts revealed the presence of anthraquinone, flavonoids, saponins, tannins, steroid and alkaloids at
different concentration confirming the great potential of these bioactive compounds and its usefulness in
treatment of various diseases. The antimicrobial activity of Azadirachta indica and Morinda lucida on the
test organisms indicates that the leaves contain good antibacterial activity thereby pointing to their
importance as a source of alternative medicine. Thousands of phytochemicals which have inhibitory
effects on all types of microorganisms in vitro should be subjected in vivo testing to evaluate the efficacy
in controlling the incidence of disease in crops, plants, and humans.
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