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Abstract

The antibacterial assay of the seed of Vigna subterranea (Bambara Groundnut) on certain clinical isolates:
Proteus mirabilis, Escherichia coli, Klebsiella aerogenes, Klebsiella ozaenae, Staphylococcus aureus and
Pseudomonas aeruginosa was determined using the agar diffusion technique to investigate its potential use as
antibacterial agent. The antimicrobial activity of the test organisms to the seed extract was screened by using the
agar-well diffusion method. An inoculum suspension was swabbed uniformly to solidified 20 ml Mueller-Hinton Agar
(MHA) and the inoculum was allowed to dry for 5 minutes. Holes of 5 mm in diameter were made in the seeded agar
using sterile cork-borer. Aliquot of 50 pl from each seed extract was added into each well on the seeded medium
and allowed to stand on the bench for 1 hour for proper diffusion and thereafter incubated at 37°C for 24 hour. The
resulting inhibition zones were measured in millimeters (mm). Negative controls using 50 yl PBS were also run in
the same manner and parallel to the treatments. These studies were performed in duplicate. The seed extracts of V.
subterranea showed varying antimicrobial activities against the test organisms. Antimicrobial screening indicated
that V. subterranea showed the highest (39 + 2.55 mm) inhibition against E. coli and K. ozanae at dilutions 1 and 2
respectively. The least activity was observed at dilutions 2 while P. mirabilis and E. coli both had zones of inhibition
of 8 + 0.00 mm and 8 + 1.41 mm respectively. Susceptibility testing using standard antibiotics (positive control) was
also carried out. P. mirabilis, E. coli and K. aerogenes were susceptible to the entire tested antibiotics except
Augumentin (AUG) and Amoxicillin (AMX). The diameters of the clear zones of inhibitions were measured and the
result recorded to the nearest millimeters (mm). The diameter of the zone was used as a measure of the
susceptibility of the isolate and the diffusion rate of the seed extracts/antibiotics through the agar medium. The result
of the study suggests that seed extract of V. subterranea can be used for the treatment of infections caused by the
test organisms.
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Plants have been an important source of medicine since ancient

times. Early written reports on the use of plants as medicine appeared
about 2600 B.C. when plants were used as medicine by Sumerians and
Akkaidians (Shoeb, 2006).  Since then, plants have been used to treat
ailments such as headaches, toothaches, stomach aches, diarrhea,
wounds, tumors and sexually transmitted diseases (Van Wyk and
Gericke, 2010; Wuyang, 2008; Khaleeliah, 2001; Von Koenen, 2001),
just to mention a few. However, the potential of several plants as
medicinal agents has not been fully characterized and established. This
is due to the fact that most scientific studies carried out on plants
focused on specific diseases, thereby revealing only a narrow spectrum
of active compounds. This is often attributed to the limited resources,
labor and time allocated for the study.

Introduction

According to the World Health Organization (WHO), a medicinal
plant is any plant which in one or more of its organ contains
substances that can be used for the synthesis of useful drugs [1].
Medicinal plants contain biologically active chemical substances such
as saponins, tannins, essential oils, flavonoids, alkaloids and other
chemical compounds [2] which have curative properties. These
complex chemical substances of different compositions are found as
secondary plant metabolites in one or more of these plants [3].

The rising prevalence of antibiotics resistant pathogenic
microorganisms in the last decades raises the demand for finding new

alternative antimicrobial agents. Therefore, the current study was
carried out to evaluate the antimicrobial activity of the seed of
Bambara plants which have potential of treating infectious diseases
and with lesser side effects compared to the synthetic drug agents.

The aim and objectives of this research are to determine the
antimicrobial activities of the seed extract of Vigna subterranea and to
compare the antibacterial activities of the leaf extract of V. subterranea
with antibiotics commonly used to treat infections of the test
organisms.

According to the World Health Organization (WHO), a medicinal
plant is any plant which in one or more of its organ contains
substances that can be used for the synthesis of useful drugs [1].
Medicinal plants contain biologically active chemical substances such
as saponins, tannins, essential oils, flavonoids, alkaloids and other
chemical compounds [2] which have curative properties against
pathogenic bacteria and fungi species in humans.

The rising prevalence of antibiotics resistant pathogenic
microorganisms in the last decades raises the demand for finding new
alternative antimicrobial agents. Therefore, the current study was
carried out to evaluate the antimicrobial activity of the seed of
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Bambara plants which have potential of treating infectious diseases
and with lesser side effects compared to the synthetic drug agents.

Methodology Applied

The research was carried out between July and August, 2014 at the
Microbiology Laboratory of the Department of Biological Sciences,
Osun State University Osogbo, Osun state (Latitude 7.5°N and
Longitude 4.5°E, at 246 m elevation). The seeds of Bambara groundnut
(Vigna subterranea) with accession number TVsu 283 (Figure 1) were
collected from International Institute of Tropical Agriculture (IITA),
Ibadan, Oyo State. The seeds were treated by soaking in 0.02% sodium
hypochlorite for 2 minutes and washed five times with sterilized
distilled water [4].

Figure 1: Seeds of V. subterranea (TVsu 283).

The seeds were air-dried at room temperature over a period of three
days. The dried seeds were pulverized to dry powder using an electric
blender. The powder was soaked in ethanol (seed material to solvent
ratio was 1:10, w/v) for 72 hours using cold extraction methods with
regular agitation [5]. The extract was evaporated to dryness using
steam bath and stored in sterile universal bottle as described by Sliver
et al. The extract was filtered using a muslin cloth and the filterate was
evaporated to dryness using steam water bath at 78°C. The extract was
then re-constituted in Dimethy Sulphoxide (DMSO).

The filtrate was sterilized by filtering through Millipore membrane
filter of 0.45 pm pore size. The extract was then tested for sterility by
introducing 2 ml of this supposed sterile extract into 10 ml of sterile
nutrient broth. Incubation was done at 37°C for 24 hours. A sterile
extract was indicated by absence of turbidity or clearness of the broth
after the incubation period. It was stored in the refrigerator prior to
use.

The test organisms were 6 clinical isolates of Proteus mirabilis,
Escherichia  coli, Klebsiella — aerogenes, Klebsiella  ozaenae,
Staphylococcus aureus, and Pseudomonas aeruginosa obtained
through due process from the stock culture of Microbiology
Laboratory of the Department of Medical Microbiology, Ladoke
Akintola University of Technology, Osogbo.

The bacterial and the fungal isolates were grown in nutrient broth
for 18 hour at 35°C. The inoculum load was adjusted to 1 x 103 cfu/ml
via serial dilution method prior to use [5]. The antimicrobial activity of
the test organisms to the seed extract was screened by using the agar-
well diffusion method (Perez et al.). An inoculum suspension was
swabbed uniformly to solidified 20 ml Mueller-Hinton Agar (MHA)

and the inoculum was allowed to dry for 5 min. Holes of 5 mm in
diameter were made in the seeded agar using sterile cork-borer [6].
Aliquot of 50 pl from each seed extract was added into each well on the
seeded medium and allowed to stand on the bench for 1 hour for
proper diffusion and thereafter incubated at 37°C for 24 hour [6]. The
resulting inhibition zones were measured in millimeters (mm).
Negative controls using 50 ul PBS were also run in the same manner
and parallel to the treatments. These studies were performed in
duplicate [6].

The diameters of the clear zones of inhibitions were measured and
the result recorded to the nearest millimeters (mm). The diameter of
the zone is related to the susceptibility of the isolate and to the
diffusion rate of the seed extracts through the agar medium [5].
Statistical analysis of all tests was carried out using SPSS 15.0 design.
Data was analyzed with Analysis of Variance (ANOVA) at P<0.05 level.
Tests were conducted in duplicates and values given as mean *
standard error.

a5 -

M P. mirabilis
HE. coli

M K. aerogenes

Zones of Inhibition

M K. azanae

W 5. aureus
M P._zeruginosa

= Control

Dilution 2

Dilution 1

Dilutions.

Figure 2: Mean diameter of zones of inhibition (mm). Values are
mean + SD of two replicates. Diameter of cork-borer=5 mm.

Results

Antimicrobial activities of the seeds of Bambara

The seed extracts of V. subterranea showed varying antimicrobial
activities against the test organisms: Proteus mirabilis, Escherichia coli,
Klebsiella aerogenes, Klebsiella ozanae, Staphylococcus aureus and
Pseudomonas aeruginosa. Figure 2 shows that all the test organisms
were susceptible to the Bambara seed extract although with varying
activities. K. ozanae had the highest activity of 39 + 2.55 mm at 107
dilution, followed by E. coli with activity of 24 + 2.83 mm at 10!
dilution, then K. aerogenes, S. aureus and P, aeruginosa with activities
of 18 + 3.00 mm, 17 + 1.83 mm and 16 + 1.37 mm respectively at 102
dilution. Following these are P mirabilis, K. ozanae and S. aureus
having 12 + 0.50 mm, 12 + 2.12 mm and 12 #* 1.57 mm respectively at
107! dilution. Following closely are those shown by K. aerogenesand P
aeruginosa with activities of 11 + 1.00 mm and 10 + 1.87 mm
respectively at 10-1 dilution. The lowest activity was observed in P
mirabilis and E. coli with activities of 8 + 0.00 mm and 8 + 1.41 mm
respectively at 10-2 dilution.
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Susceptibility testing using standard antibiotics

Table 1 shows the susceptibility testing using standard antibiotics
(positive control). P mirabclis, E. coli and K. aerogenes were
susceptible to the entire tested antibiotics except Augumentin (AUG)
and Amoxicillin (AMX). S. aureus was only susceptible to Gentamycin
(GEN) with zone of inhibition of 7 £ 0.29 mm; P, aeruginosa was only

susceptible to Ofloxacin (OFL) and Nitrofurantoin (NIT) with zones of
inhibition of 9 + 0.22 mm and 4 + 0.50 mm respectively; while K.
ozanae was susceptible only to Tetracycline (TET), Ofloxacin (OFL)
and Nalidixic acid (NAL) with zones of inhibition of 2 + 1.00 mm, 13 +
0.15 mm and 5 + 0.40 mm respectively. All the test organisms were
resistant to Augumentin (AUG) and Amoxicillin (AMX).

Antibiotic Discs P. mirabilis E. coli K. aerogenes K. ozanae S. aureus P. aeruginosa Control
TET 4 +0.50 7+0.29 7+0.29 2+1.00 0 0 0

AUG 0 0 0 0 0 0 0

OFL 11+£0.18 4 +0.50 5+0.40 13+0.15 0 9+0.22 0

NAL 8+0.25 7+0.29 6+0.33 5+0.40 0 0 0

GEN 7+0.29 8+0.25 8+0.25 0 7+0.29 0 0

NIT 2+1.00 7+0.29 7+0.29 0 0 4+£0.50 0

coT 9+0.22 8+0.25 8+0.25 0 0 0 0

AMX 0 0 0 0 0 0 0
Values are mean * SD of two replicates; TET: Tetracycline 30 pug; AUG: Augumentin 30 ug; NIT: Nitrofurantoin 300 pg; NAL: Nalidixic acid 30 ug; GEN: Gentamycin 10
ug; OFL: Ofloxacin 30ug, COT: Cotrimoxazole 25 pug, AMX: Amoxicillin 25 pg.

Table 1: Susceptibility testing using standard antibiotics-positive control (mm).

Discussion

E. coli showed the highest activity on the extract at 107! dilution
with zone of inhibition of 24 + 2.83 mm, followed by K. ozanae, S.
aureus and P mirabilis having zones of inhibition of 12 + 2.12 mm, 12
+ 1.57 mm and 12 + 0.50 mm respectively. K. aerogenes had zone of
inhibition of 11 + 1.00 mm, while the lowest activity at 10-1 dilution
was found in P. aeruginosa with activity of 10 + 1.87 mm.

K. ozanae showed the highest activity on the extract at 102 dilution.
The zone of inhibition was 39 + 2.55 mm, followed by K. aerogenes
with 18 + 3.00 mm, S. aureuswith 17 + 1.83 mm, P, aeruginosa with 16
* 1.37 mm, and the lowest activity was found in 2 mirabilis and E. coli
both with zones of inhibition of 8 + 0.00 mm and 8 + 1.41 mm
respectively.

With the exception of E. coli and P mirabilis which were more
susceptible to the Bambara seed extract at a lower dilution (10-1
dilution) with activities of 24 + 2.83 mm and 12 * 0.50 mm
respectively, the results indicated that the Bambara seed extract is most
effective at higher dilutions, i.e. the higher the dilution, the more
effective the seed extract becomes. This was observed as all of the test
organisms had an increase in their activities as the dilution increased
from 10-7 to 10-2, except E. coli and P mirabilis. K. aerogenes, K.
ozanae, S. aureus and P, aeruginosa had their activities increased from
11 + 1.00 mm, 12 + 2.12 mm, 12 + 1.57 mm and 10 + 1.87 mm
respectively to 18 + 3.00 mm, 39 + 2.55 mm, 17 + 1.83 mm and 16 *
1.37 mm respectively.

Several previous findings [7-11] reported that Gram-negative
bacteria were not susceptible to plant extracts when compared to
Gram-positive bacteria. The resistance of Gram-negative bacteria
towards antibacterial substances is related to lipopolysaccharides in
their outer membrane [12]. This is in contrast with the obtained results

since most of the extracts showed prominent activity against gram-
negative bacteria.

Most of the test organisms had higher zones of inhibition when
compared to the commonly used antibiotic. From the results of the
susceptibility testing using standard antibiotics, it was observed that all
the test organisms are resistant to both AUG and AMX with none
having zones of inhibition. It was also observed that S. aureus is
resistant to all the commonly used antibiotics except GEN with activity
of 7 £ 0.29 mm, while P aeruginosa is only susceptible to OFL and NIT
with activities of 9 + 0.22 mm and 4 + 0.50 mm respectively.

Conclusions

The study of the antimicrobial activities of Bambara seeds showed
that Bambara seed extracts can be used for the treatment of various
gastroenterological ~ diseases, ~wound infections,  septicemia,
pneumonias and many other infections implicated by the test
organisms. Bambara seeds could be useful as cheap source of herbal
drugs and food supplements. In conclusion, the results obtained
confirm the folkloric anticipation of the antimicrobial effectiveness and
the therapeutic applications of Bambara plant. It is thus recommended
that the medicinal importance of Bambara seeds be exploited by
utilizing them in preparing drugs, teas, antiseptic creams, and
antiseptic soaps and so on.
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