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ABSTRACT :Based on its traditional usage in the treatment of some bacterial infections, the Leave and bark
of Moringaoleiferalam. were collected for this study. The causative agents of Common bacterial infections that
are of immense medical importance, such as Escherichia coli, Staphylococcus aureus and Salmonella typhi
were therefore chosen for the study. Ethanol and water extracts of leaves and bark of Moringaoleifera were
tested against these three selected bacteria and they all showed activity against the test organisms. Results of
the antibacterial activity of the leave extract demonstrated higher activity against the test organisms compared
to that of the bark of the plant. The results also showed that the organic extract (ethanol) had higher activity
compared to the aqueous extract. It has been reported that different solvents have different extraction capacities
and different spectrum of solubility for the phytoconstiuents. The best and optimal interactions occurred with
ethanol extract against Escherichia coli, followed by ethanol extract against Salmonella typhi.
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l. INTRODRUCTION

Traditionally, man has sought to fight and control disease and pain with assistance, inspiration and
guidance from nature. Before the advent of modern medicines, herbal remedies were the first art of treatment
available to man. The use of plants with medicinal properties by man to treat ailment dates back to a very long
time in the history of man, as he has been able to find one use or the other from plants as from them he gets food
(directly or indirectly), materials for clothing, building, furniture, cosmetics and medicine [1].Many substances
known to have antimicrobial activity are basically from natural sources (plants, bacteria, fungi). Sources from
plants and its materials are relatively cheaper, locally available, and environmentally friendly and are potential
sources for synthesis of drugs [2].Studies have shown that 300 plants from Southern Africa has antimicrobial
activity, 48% had a medium activity, 31% high activity, and 21% no activity when tested against a range of
pharmacological parameters. And a wide range of plants in West Africa were also shown to have antimicrobial
activity against a wide range of organisms [3].

Plants are the source of many important scientific drugs of modern medicine, for example, the roots,
leaves and flowers of Calotropisprocera shows activity against Escherichia Coli and Shigelladysentearae. Hot
water extraction of Acalyphatorta has significant inhibiting effects in vitro on the growth of Staphylococcus
aureus, Pseudomonas aerogenosa, Escherichia Coli, SalmonellaparatyphiandKlebsiellasp [3]. The use of the
roots of Rauwolfiasepertina in traditional treatment of illnesses, insanity has led to the isolation of modern
sedative, tranquilizing and hypertensive drugs [4].

The indiscriminate use of antibiotics and several other factors has led to the emergence of multidrug

resistance to human pathogenic infections by bacterial strains [5].Besides, plants of medicinal value are said to
have minor side effects compared to the chemical agents [6].
Based on the traditional importance and continued use of Moringaoleifera for food and medicinal purposes as
well as several other uses by cultures in separate and distant parts of the world, it is therefore important to
ascertain and evaluate its antimicrobial activity. The plant extract of Moringaoleifera have been recently found
to contain the following phytochemical constituents; alkaloids, saponins, tannins, and phenols [7]. The presence
of these phytochemical constituents has been reported to account for the exertion of antimicrobial activity by
plants [8]. This study was aimed at determining the antibacterial activity of Leave and bark extracts of
Moringaoleifera Lam. on some selected clinical isolates of medical importancesuch as Escherichia coli,
Staphylococcusaureus and Salmonella typhiand also determinethe minimum inhibitory concentration (MIC) of
Moringaoleifera Lam. Leave and bark extracts on the selected clinical isolates that are evaluated.
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. MATERIALS AND METHODS

2.1 Collection of Plant Sample

Fresh leaves of Moringaoleifera were collected in Bauchi Metropolis (Nigeria) and identified in the
laboratory according to [4].
2.2 Preparation of Crude and Organic Extracts

This was carried out as described by Predrag et al; [9]. After collection, the leave materials were shade-
dried at room temperature (32 — 35°C) to constant weight over a period of five (5) days. 50g of the plant tissue
was coarsely grounded to powder using a mortar and pestle. The powdered shade-dried material was extracted
with water and ethanol. 25g of the powdered sample was resuspended in 150ml of distilled water and another
25¢ of the powdered sample was resuspended 150ml ethanol. The mixed samples were shaken and allowed to
sediment at room temperature for 72hrs and 24hrs with manual agitation after every 24hr After 72hr and 24hr,
each extract was filtered rapidly through Whatman filter paper No 1. Each of the resulting filtrate was then
concentrated in a rotary evaporator. 50g of bark extract (powdered) was mixed with 150ml of ethanol and
extracted using some procedure as that of the leave.
2.3 Collection and Cultivation of Test Organisms

Isolates of Salmonella typhi, staphylococcus aureus and Escherichia coli were obtained from state
specialist hospital, Bauchi and these clinical isolates were further characterized using both morphological
(Gram staining) and biochemical test (urease, catalase, coagulase test, etc) to confirm the exact species of
isolates. The clinical isolates were inoculated into nutrient agar slants and then stored in the refrigerator at 4°C
until required.
2.4 Determination of Antibacterial Activity

Antibacterial activity of the aqueous and ethanol extracts of the plant sample was evaluated using the
agar well dilution method [10]. The bacterial isolates were reconstituted and inoculated on nutrient agar plate.
Sterile cork borer was used to bore 3 wells of 6mm diameter on the nutrient agar plates. 0.5ml of each extract
dilution (10™-107 dilutions) was introduced into the wells using a sterile pipette. The plates were then incubated
at 37°C for 18 to 24hr. Antibacterial activity was determined by measuring the diameter of zones of inhibition
formed around the wells. Each experiment was carried out in duplicate.
2.5 Determination of Minimum Inhibitory Concentration MIC

Agar well dilution method as described by [10] was used to determine the minimum inhibitory
concentration (MIC). Extract dilutions with 80mg/ml, 70mg/ml, 60mg/ml, 40mg/ml, 20mg/ml and 10mg/ml of
the samples were measured and analysed.

The lowest dilution of the extracts that produces inhibition was taken as the minimum inhibitory
concentration and was assessed by measurement of the zones of inhibition formed around the wells.
To determine the minimum bactericidal concentration (MBC), the culture from the plates showing no growth
was streaked onto sterile nutrient agar. . Nutrient agar plates were re-streaked with the test organisms only to
serve as control. The plates were then incubated at 37°C for 24hr. After incubation, the concentration showing
no visible growth was observed and noted as the minimum bactericidal concentration.

1. RESULTS

Table 1 shows the effect of the different extracts of Moringaoleifera lam. (ethanol extract EE, water
extract WE and bark ethanol extract BE) on the test organisms used. All of the extracts were inhibitory to the
three (3) test organisms used in this study.

Table 2 shows the individual diameter (mm) zones of inhibition produced by the extracts of
Moringaoleifera in the duplicated plates. The largest inhibition was produced by ethanol extract against
Escherichia coli (with 13 and 14mm in diameter) followed by ethanol extract against Salmonella typhi (with 10
and 11mm in diameter). However, bark ethanol extract showed the least activity against all the test organisms.
Fig. 1 shows the mean diameter (mm) of inhibitions produced by Moringaoleifera ethanol extract, water extract
and bark ethanol extract on the test organisms. The largest mean diameter of inhibition was produced by ethanol
extract against Escherichia coli (13.5mm) followed by ethanol extract on Salmonella typhi (10.5mm) while
bark ethanol extract showed the least mean diameter of inhibition against all the test organisms.

Fig. 2 shows the effect of the extracts on the test organisms at various concentrations (mg/ml). The
concentrations ranged between 10mg/ml — 80mg/ml for each of the extracts on the three test organisms
(Staphylococcusaureus, Salmonella typhi and Escherichia coli).
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Table 1Effects of Moringaoleifera extracts on the test organisms.

Organism Leaf Bark Ethanol
Ethanol Leaf Water Extracts
Extract Extract (BEE)
(LEE) (LWE)

Staphylococcus aureus + + +

Salmonella typhi + + +

Escherichia coli + + +

Key: + = Inhibition

Table 2Diameter of zones of inhibition of the different extracts on the test organisms used at 100%
concentration (mm).
Extract Replica

Test Organisms EE WE BEE
| in 1 In 1 I
Staphylococcus aureus 10 10 9 9 7 8
Salmonella typhi 11 10 10 9 7 7
Escherichia coli 13 14 12 13 8 8
Key:
EE = Ethanol Extract
WE = Water Extract
BEE = Bark ethanol Extract
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Fig. 1 Mean diameters of zones of inhibition for the different extracts at 100%
concentration (mm) (undiluted).
Key:
LEE = LEAF Ethanol Extract
LWE = LEAF Water Extract
BEE = Bark ethanol Extract
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Minimum inhibitory concentration MIC values at various
concentration (mg/ml) after 24 hours
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Figure 2. Minimum inhibitory concentration MIC values at various concentration after 24 hours
With different organism and different extraction method.

Key:

EE = Ethanol Extract

WE = Water Extract

BEE = Bark Ethanol Extract

V. DISCUSSION AND CONCLUSION

Plant tissues from leave and bark of Moringaoleifera Lam. from Bauchi region, Nigeria were collected
and ethanol and water extract were tested against some common infectious bacterial isolates; Escherichia coli,
Staphylococcusaureus and Salmonella typhi. Ethanol and water extracts of leaves and bark of Moringaoleifera
showed varying level of activities against the test organisms.

Our results indicated that the antibacterial activity of the leave extract demonstrated higher activity
against the test organisms compared to that of the bark of the plant. The results also showed that the organic
extract (ethanol) had higher activity compared to the aqueous extract. It has been reported that different solvents
have different extraction capacities and different spectrum of solubility for the phytoconstiuents [11]; [12].
However, it was unclear if the different level of activities was due to the nature of solvent or the type of active
ingredient being extracted. The best and optimal interactions occurred between ethanol extract against
Escherichia coli followed by ethanol extract against Salmonella typhi.

Statistical analysis was carried out using the Analysis of variance (ANOVA) and the antibacterial study of
Moringaoleifera leave and bark shows significant inhibitory effect on test organisms. Significant differences in
response were observed between the Gram negative bacteria E. coli, Salmonella typhi and the Gram positive
bacteria S. aureus. This shows that the Gram negative bacteria are more sensitive than the Gram-positive
bacterium. This is probably due to the thickness in cell wall of S. aureus as compared with those of the Gram-
negative bacteria [13].

In conclusion, this study demonstrated the antibacterial activity of leaves of Moringaoleifera.which could
potentially serve to treat those infections that otherwise has become highly resistant to most of the conventional
antibiotics used for its treatment. Moreover, that the plant is available, cheaper and affordable makes it an
alternative for conventional antibiotics provided toxicological investigations is further carried out. More
research is needed since it is known that the active compound of Moringa crude extracts is a cationic protein
with a molecular weight between 17-26kDa, composed of 3 subunits of different molecular weight
(around 10 kDa) not observed before [14].
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