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ABSTRACT

The in vitro antilisterial activity of the ethanolic and aqueous extracts of the leaves and seeds of Moringa
oleifera were evaluated using the agar diffusion method on Mueller Hinton agar. Listeria monocytogenes
PCM 2191 serovar 01/2 and the four other L. monocytogenes strains were inhibited by the aqueous
extracts at the concentrations of 200 and 250mg/ml of the leaves and 150, 200 and 250mg/ml of the seeds
whereas, no inhibitory effects were observed with the ethanolic extracts of both the leaves and seeds. The
result of this study has demonstrated the potential application of moringa aqueous extract in the control of
L. monocytogenes.
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Contribution/ Originality

This study contributes in the existing literature, a further confirmation of moringa's bio-
activity. The study is one of very few studies which have investigated the antilisterial effect of
moringa. The papers primary contribution is finding that moringa has a potential application in

the control of Listeria monocytogenes.

1. INTRODUCTION

Listeriosis is a severe infection caused by Listeria monocytogenes particularly among the
elderly, very young and immunocompromised individuals and has also been associated with late-
term miscarriages in pregnant women [1-37. Because of its clinical severity and the high
incidence of fatalities, listeriosis is an infection of considerable public health concern [3, 47.

With bacteria having a remarkable ability to develop resistance to every antibiotic, it can be
anticipated that even bacterial species such as Listeria, which were considered to be susceptible to
ampicillin, aminoglycosides, tetracycline, macolides, vancomycin, carbenicillin, cephaloridine,
chloramphenicol, erythromycin, furazolidone, methicillin, neomycin, novobiocin, oleandomycin,
ticarcillin, azlocillin and less susceptible to chlortetracycline, oxytetracycline, tetracycline,

gentamicin, kanamycin, nitrofurantoin, pencillin G, streptomycin, will evolve towards multi-
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resistance [5-87. Listeria infections are almost always treated with antibiotics, but antibiotic
resistance in L. monocytogenes is being reported with increasing frequency for both food and
clinical isolates [9-117.

The World Health Organization reported that the use of traditional medicine in developed
countries is on the rise due to failure of conventional medicine that can cure chronic diseases,
emergence of multi-drug resistant pathogens and parasites, adverse effects of chemical drugs,
increasing cost and information of herbal medicine [127].

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 [137].

The "Moringa" tree, belonging to monogeneric family Moringaceae (order Brassicales) is
considered one of the world’s most useful trees, as almost every part of the Moringa tree (root,
bark, gum, leaf, pods, flowers, seeds and seeds oil) can be used for food, with high nutritional
value,impressive range of medicinal uses or some other beneficial properties [12, 14-187. To
reduce health hazards and economic losses due to foodborne microorganisms, the use of natural
products as antibacterial compounds [19, 207 seem to be an interesting way to control the
presence of pathogenic bacteria and to extend the shelf life of processed food.

This study is therefore aimed to evaluate the activity of ethanolic and aqueous extracts Moringa

oleifera leaves and seeds against Listeria monocytogenes, a highly fatal foodborne pathogen.

2. MATERIALS AND METHODS
2.1. Plant Samples and Microbial Cultures

The leaves and seeds of the Moringa oleifera were purchased from spice vendors in Choba
market and identified in the Herbarium, University of Port Harcourt, Nigeria. Listeria
monocytogenes PCM 2191 serovar 01/2 was obtained from the Polish Culture of Microorganisms,

Poland while the other for L. monocytogenes were previously isolated and characterized [217].

2.2. Moringa Preparation and Extraction Procedure

The moringa leaves and seeds (100g) were air dried for about 1 to 2 weeks and ground into
fine powder using electric blender. The extraction was carried out by Soxhlet method for both the
ethanolic (absolute) and aqueous extracts. The fine powder (25g) was packed tightly in the
Soxhlet extractor and 250ml of ethanol or water used separately as solvent for extraction. The
process was carried out for 6hours. The extract was then filtered and re-extracted under the same
conditions to ensure complete extraction. The obtained extract were evaporated to dryness under
reduced pressure at 60° C to get a dried or near dried solid product and stored in dried plastic

bags for further analysis at room temperature.
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2.3. Preparation of Crude Extract

The method employed for the ethanolic extract was that previously described by Akujobi, et
al. [227]. The spices extracts were diluted with 80% dimethylsulphoxide (DMSO) to obtain
250mg/ml (1g in 4ml), 200mg/ml (1g in 5ml), 150mg/ml (1.2g in8ml), 100mg/ml (0.5 in 5ml)
and 50mg/ml (0.25g in 5ml). The aqueous extract was used without DMSO. These extracts were

stored at 15°C until required.

2.4. Evaluation of Antilisterial Activity

Agar diffusion method was employed. From an overnight broth culture of the various L.
monocytogenes, a 1x 10° cell/ml McFarland standard was prepared (by first centrifuging the
overnight broth at 4,000 rpm for 10min and supernatant decanted). Two mills sterile deionized
water was then added, vortexed and centrifuged again at 4,000rpm for 10min. The resulting
pellets were transferred to a physiological saline while comparing with McFarland standards and
0.1ml aseptically transferred to sterile Petri dishes before adding 20ml molten Mueller Hinton
agar cooled to 45-50°C. The content was thoroughly mixed and then allowed to solidify. Five
holes (5.0mm) were made in each plate using a cup borer and 0.2ml of the various moringa
concentrations of both the ethanolic and aqueous extracts transferred into each hole aseptically
using a pipette. Plates were allowed to stand for prediffusion for 1h before incubation at 37°C for

24h. Zones of inhibition were measured and the average calculated.

3. RESULTS AND DISCUSSION

The preliminary screening for antilisterial activity of various concentrations (50, 100, 150,
200 and 250mg/ml) of aqueous and ethanolic extracts of the leaves and seeds of Moringa oleifera
against L. monocytogenes PCM 2191 serovar 01/2 (LM1) and four other L. monocytogenes revealed
the inability of the ethanolic extracts of both the leaves and seeds of moringa to inhibit the tested
strains. The aqueous extract of both the leaves and seeds however, showed an inhibitory activity
against L. monocytogenes, especially at the concentrations of 200 and 250mg/ml for the leaf extract

(Table 1) and 150,200 and 250mg/ml for the seed extract (Table 2).

Table-1. The effect of aqueous extract of moringa leaf on L. monocytogenes

Concentration(mg/ml) Average zones of inhibition (mm)

LM 1 LM2 LMs3 LM4 LM5
250 11 12 10 13 11
200 10 10 7 11 10
150 NI NI NI 9 8
100 NI NI NI 8 7
50 NI NI NI NI NI

LM= L. monocytogenes; NI= no inhibition.

62
© 2014 Conscientia Beam. All Rights Reserved



The Asia Journal of Applied Microbiology, 2014, 1(4): 60-65

Table-2. The effect of aqueous extract of moringa seed on L. monocytogenes

Concentration(mg/ml) Average zones of inhibition (mm)

LM 1 LM¢2 LMs3 LM4 LM5
250 13 10 12 13 12
200 11 9 10 11 10
150 10 8 9 10 9
100 NI 7 8 9 7
50 NI 6 7 8 7

LM= L. monocytogenes; NI= no inhibition

Although, there are no reported cases of antilisterial activity of M. oleifera in available peer
reviewed journals, the results of this study is in agreement with that of Oluduro [17] who
reported the absence of zone of growth inhibition on wound bacteria by ethanolic leaf extract of
moringa, whereas, the aqueous leaf extract showed appreciable inhibitory effects at 3omg/ml. The
antibacterial activity of various extracts of Moringa oleifera have been widely reported against
Staphylococcus aureus, Eschrichia coli, Vibrio cholera, V. parahaemolyticus, Salmonella typhi, Salmonella
gallinarium, Salmonella Enteritidis, Bacillus cerues, B subtilis, B. megaterium, Psuedomonas aeruginosa,
Klebszella pneumonza, Streptocuccus pyogenes, Shigella shinga, Enterobacter aerogenes and Sarcina lutea
[15, 16, 23-317].

The aqueous extracts show promise and form a primary platform for further phytochemical

and pharmacological studies for control of L. monocytogenes.
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