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Antibacterial effect of Moringa oleifera on Multidrug Resistant Pseudomonas aeruginosa Isolates from
Wound infections in Abeokuta, Ogun State, Nigeria.
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Abstract: Medicinal plants have been found useful in the cure of a number of diseases including bacterial diseases.
In this study, fresh leaves of Moringa oleifera was collected from Siun, Abeokuta, Ogun State and identified at the
Department of Biological Sciences, Federal University of Agriculture, Abeokuta, Ogun State, Nigeria.
Phytochemical analysis was carried out on the dry leaves using aqueous, methanol and ethanol solvent. The leaves
were tested against five Pseudomonas aeruginosa strains using disc diffusion method. The phytochemical screening
of ethanol extract of the M. oleifera revealed the presence of flavonoids, tannins, alkaloids and saponins compounds
while methanol extract showed the presence of flavonoids and saponins. In aqueous extract, flavonoids, tannins,
terpenoids, alkaloids and saponins compounds were detected. The extract showed different zone of inhibitions to the
Pseudomonas aeruginosa isolates in the different solvents used. The result from this present study showed that left
extract of M. oleifera had broadest spectrum of activity on the tested bacteria.
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1. INTRODUCTION

Moringa oleifera is used as a highly nutritive
vegetable in many countries. Its young leaves,
flowers, seeds and tender pods are commonly
consumed and they have some medicinal properties.
Plants have many antimicrobial properties as
secondary metabolites such as alkaloids, phenolic
compounds, etc. The practice of complementary and
alternative medicine is now on the increase in
developing countries in response to World Health
Organization directives culminating in several pre-
clinical and clinical studies that have provided the
scientific basis for the efficacy of many plants used in
folk medicine to treat infections (Dilhuydy and
Patients, 2003). Medicinal plants are plants
containing inherent active ingredients used to cure
disease or relieve pain (Okigboet al., 2008). The
World Health Organization estimated that 80% of the
populations of developing countries rely on
traditional medicines, mostly plant drugs, for their
primary health care needs (WHO, 2005).

In developing countries, large number of people
die daily of preventable and curable diseases such as
wound infections. Wound infection is one of the
health problems that are caused and aggravated by
the invasion of pathogenic organisms in different
parts of the body. Previous studies from different
parts of the country showed that Pseudomonas
species, Staphylococcus aureus, Klebsiella species,
Escherichia coli and Proteus spare the most common
pathogens isolated from wound (Akingbade et al.,
2012). According to Emori and Gaynes (1993), P.
aeruginosa is currently one of the most frequently
isolated nosocomial pathogens and the infections due
to this organism are often difficult to treat due to
antibiotic resistance. Despite improvements in
antibiotic therapy Pseudomonas aeruginosa is
intrinsically resistant to a number of antimicrobial
agents frequently including multiple classes of
antimicrobial agents (Smith et al, 2012). Bacterial
contamination of wounds is an important cause of
mortality. Rapidly emerging nosocomial pathogens
and the problem of multi-drug resistance necessitate
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periodic review of antibiogram pattern of organisms
isolated in wounds (Mehta et al., 2007).

The development of wound infection depends
on the integrity and protective function of the skin
(Anupurbaet al., 2010). The widespread use of
antibiotics, together with the length of time over
which they have been available have led to major
problems of resistant pathogens in wound infections
contributing  to  morbidity, and  mortality
(Nwachukwu et al., 2009). It has been shown that
wound infection is universal and the bacterial type
varies with geographical location, resident flora of
the skin, clothing at the site of wound, time between
wound and examination (Anupurba et al., 2010). The
wound sometimes gets infection by either single or
multiple organisms. Wound infections are mostly due
to nosocomial pathogens that differ from country to
country and from hospital to another within the same
region which remains the major source of post-
operative morbidity (Akingbade et al., 2012). In
general, a wound can be considered infected if
purulent materials drain from it, even without
confirmation of positive cultures. Also, many wounds
are colonized by bacteria, whether infected or not.
Infected wounds may not yield pathogens by culture
owing to the fastidious nature of some pathogens, or
if the patient has received an antimicrobial therapy
(Nwachukwu et al., 2009).

Many bacterial agents are known to cause
wound infections. Initial injury to the skin triggers
coagulation and an acute inflammatory response
followed by exposure of subcutaneous tissue
following loss of skin integrity which provides a
moist, warm, and nutritive environment that is
conducive to microbial colonization and proliferation
(Yah et al., 2010). Despite introduction of a wide
variety of antimicrobial agents, life-threatening
infections caused by bacteriacontribute to morbidity
and mortality in hospitalized patients (Nwachukwuet
al., 2009).

The antimicrobial properties of plants have
been investigated by a number of studies worldwide
and many of them have been used as therapeutic
alternatives because of their antimicrobial properties
(Adriana et al., 2007). This study is to determine the
phytochemical properties of the leaf extracts of
Moringa oleifera and the antibacterial effect on
multidrug resistant Pseudomonas aeruginosa isolates
from wound infections.

2. MATERIAL AND METHODS
2.1. Plant material

The fresh leaves of Moringa oleifera was
collected from Siun, Abeokuta, Ogun State and
identified in Biology department of Federal
University of Agriculture, Abeokuta, Ogun State.

2.2. Phytochemical Analysis

The extract was analyzed to test for the
presence of terpenoids, flavonoids, alkaloids,
glycosides saponins, tannins, and phenols (Talukdare?
al, 2010).

2.3. Preparation of the Aqueous extracts

Twenty grams of the dried leaves of Moringa
oleifera was weighed out and crushed directly by
grinder and dipped into 100ml distilled water into a
conical flask stoppered with rubber corks and left for
2days with occasional shaking and filtered off using
sterile filter paper (Whattman no. 1). The filtrates
were evaporated under reduced pressure to get a thick
residue. The extracts obtained were then stored in a
refrigerator at 4°C for antibacterial activity test
(Akueshi et al., 2002).

2.4. Preparation of ethanol and methanol extracts

The same procedure as above was followed for
the ethanol and methanol extracts preparation using
100% grades of the solvents.

2.5. Test microorganisms

Pseudomonas aeruginosa isolates (P1, P2, P3,
P4 and P5) were collected from Federal Medical
Centre, Abeokuta, Ogun State. Antibacterial activity
of the sample (M. oleifera) was performed using disc
diffusion method to determine sensitivity of the
bacteria to the extracts. Discs containing 100mg/ml
concentration was prepared from the dissolved plant
extracts using sterile Whatman filter paper No. 1 (6
mm in diameter). Negative control was prepared
using the solvents only. Antimicrobial activity was
evaluated by measuring the zones of inhibition
against the tested bacteria. Each assay was carried out
in triplicate.

3. RESULTS ANALYSIS

The result showed that Pseudomonas
aeruginosa P1 strain had zone of inhibition of 8mm
to gentamycin and was resistant to ofloxacin,
cloxacillin, augmentin and ceftazidime. P2 was
sensitive only to ceftazidime with 6mm zone of
inhibition and was resistant to ofloxacin, cloxacillin,
gentamycinand augmentin. Pseudomonas aeruginosa
P4 and P5 showed no zone of inhibition to the five
antibiotics:  ofloxacin, cloxacillin, gentamycin,
augmentin and ceftazidime used in this study.
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Table 1: Antibiotic susceptibility pattern of the
five Pseudomonas aeruginosaisolates obtained
from wound swabs

Isol | Oflox | Cloxa | Genta | Augm | Ceftaz
ates | acin | cillin | mycin | entin | idime
Pl |R R 8mm R R

P2 | R R R R 6mm
P3 |R R 6mm R R

P4 | R R R R R

P5 | R R R R R

Key: R = Resistant

The phytochemical analysis carried out on
the dry leaves of Moringa oleifera using aqueous,
methanol and ethanol showed the presence of some
bioactive compounds in the plant. Phytochemical
screening of ethanol extracts of M. oleifera revealed
the presence of flavonoids, tannins, alkaloids and
saponins compounds while methanol extracts showed
the presence of flavonoids and saponins. In aqueous
extracts of M. oleifera flavonoids, tannins,
terpenoids, alkaloids and saponins compounds were
detected. Flavonoids and saponins were the major
phytochemicals present in the extract in table 2.

Table 2: Qualitative Phytochemical Analyses of
the extracts of M. oleifera

Phytochemical | Ethanol | Methanol | Aqueous
Phenols _ _ _
Flavonoids + + +
Tannins + _ +
Terpenoids _ _ +
Akaloids + _ +
Glycosides _ _ _
Saponins + + +

Key: (+) indicates presence while (—) indicates the
absence of the components

Antimicrobial sensitive profile of one
hundred milligrams concentration of the extract in
aqueous, 100% methanol and 100% ethanol solutions
were tested. In fig 1 the result showed that
Pseudomonas aeroginosa P 1, P2, P3 and P5 in 100%
methanol, were sensitive to Moringa oleifera solvents
with zone of inhibition of 12mm, 14mm, 10mm and
I1mm respectively while there was no zone of
inhibition in P4. In fig 2 the result showed that
Pseudomonas aeroginosaP1, P2, P3 and P5 in 100%
ethanol, were sensitive to Moringa oleifera solvents
with inhibition zone of 10mm, 9mm, 12mm and
I 1mmrespectively while there was no zone of
inhibition in P4. In fig 3 the result showed that
Pseudomonas aeroginosa,P1 and P2 in aqueous,
were sensitive to Moringa oleifera solvents with

inhibition zone of Smm and 6mm respectively while
there were no zone of inhibition in P3, P4 and P5.
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Figure 1: Zone of inhibition of Moringa oleifera
concentration in 100% Methanol solvent
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Figure 2: Zone of inhibition of Moringa oleifera
concentration in 100% ethanol solvent
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Figure 3: Zone of inhibition of Moringa oleifera
concentration in aqueous
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4. DISCUSSION

The phytochemical analysis was carried out on
the dry leaves of Moringa oleifera using three
solvents. The phytochemical analysis showed the
presence of some bioactive compounds in the plants.
Out of the seven bioactive constituents tested for,
only two was detected in all the solvents. These are
flavonoids and saponins. Secondary metabolites of
various chemical types present in the plant species
are known to possess antimicrobial activity.
Flavonoids are found to be effective antimicrobial
substances against a wide range of microorganisms
(Tsuchiya et al., 1996).

Phytochemical screening of ethanol extracts of
M. oleifera in this study revealed the presence of
flavonoids, tannins, alkaloids and saponins
compounds. Bukaret a/ (2010), also in his research
revealed the presence of flavonoids and saponins in
Moringa oleifera ethanol leaf extract which is
consistent with the result from this study, but tannins
and alkaloids were also detected in this present study
which were not reported by Bukar. Farooq et al.
(2007) reported that plants occur in varying habitats
and a great magnitude of variation in the
concentration and composition of phytochemical
ingredients in the different parts of such plant is
expected. Moreover, Waller and Nowacki (1978)
reported that phytochemicals are produced in
response to perceived threats by the plants, therefore
variation exist in the production of these
phytochemicals depending on the type and amount of
threat encountered by the plant.

The result from this present research showed
that M. oleifera leaf methanol (MLM) extract had
broadest spectrum of activity on the tested bacteria.
The results showed a better activity of the extract
against P1, P2, P3 and P5. The M. oleifera leaf
extract was not active against P. aeruginosa (P4). P.
aeruginosa isolates (P1, P2, P3 and P5) were
sensitive to 100 percent grades of methanol and
ethanol extracts of M. oleifera and the aqueous
extract, this is in contrast to Napolean et al. (2009)
research that reported resistant of P. aeruginosa to all
concentrations of methanol used apart from the
highest concentration of 200mg/ml MLE. P.
aeruginosa is well known as a hardy and difficult
organism that constitutes problems to researchers
(Brooks et al., 2001).

Gentamycin and Ceftazidime were the only
antibiotics that showed sensitivity to P. aeruginosa in
this present study, this is in agreement with a
research carried out in south west Nigeria by
Akingbade et al (2012), who recordedhigh
susceptibility activities of gentamycin against P.
aeruginosa obtained from wound infections. The
broad spectrum antibacterial activity exhibited by

Moringa oleifera in this study may be attributed to
the various active components present in it, which
either due to their individual or synergistic action
exhibit antibacterial activity. The antibacterial effect
of the Moringa oleifera on the multidrug resistant
Pseudomonas aeruginosa isolates showed different
zone of inhibitions to the Pseudomonas aeruginosa
isolates in the different solvents. The result from this
present study showed that M. oleifera leaf had
broadest spectrum of activity on Pseudomonas
aeruginosa.
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