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Abstract: The present study was undertaken to investigate the antibacterial activity of five medicinal plants used by
traditional healers in Nigeria against wound pathogens. The antibacterial activity of aqueous and ethanolic extracts
of A. conyzoides (Goat Weed); A. indica (Nee tree); C. aurantifolia (Lime fruit), V. amygdalina (Bitter leaf) and F.
exasperate (Sandpaper tree) were determined against wound pathogens isolated from our study using disc diffusion
method. The prevalence of the isolated wound pathogens were Escherichia coli (4%), Proteus mirabilis (9%),
Pseudomonas aeruginosa (11%), Klebsiella pneumoniae (13%) and Staphylococcus aureus (63%). All the extracts
(both aqueous and ethanol extracts) showed marked antibacterial activity but to varied zones of inhibition. The
antibacterial activity of the extracts of C. aurantifolia (Lime fruit) was found to be apparently higher than other
plant extracts (p<0.05).When the antibacterial activity of each of the plant extracts were compared for both ethanol
and aqueous, no significant difference was noticed to exist in their activity (p>0.05).Our study therefore showed that
crude extracts of the selected plant species could serve as a possible candidate for drug development.
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1. Introduction useful active ingredients that can serve as source and
Microorganisms are the causative agent of template for the synthesis of new antimicrobial drugs
wound infections, which is an important cause of (Pretorius et al., 2003; Moreillion et al., 2005).
morbidity in surgical patients (Orrett, 2002).The Herbal medicine is readily available in our diverse
widespread use of antibiotics has resulted in vegetation, cheap, and carries the potential of
increased bacterial resistance to existing drugs, a introducing new templates into modern medicine
phenomenon which threatens public health (Kavase (Okwori et al., 2007). Many plants synthesize
et al., 2001). The emergence and dissemination of substances that are useful to the maintenance of
antimicrobial resistance in bacteria has been well health in humans and other animals. These include
documented as a serious problem world-wide (Cohen, aromatic substances, most of which are phenols or
2000; Tenover, 2001; Orrett, 2002; Hsueh et al., 2002 their oxygen substituted derivatives such as tannins.
and Akinyemi ef al., 2005). Antimicrobial resistance In many cases, these substances (particularly the
results in increased illnesses, high cost of health alkaloids) serve as plant defense mechanisms against
maintenance and deaths (Cheley, 1998). As a result, predation by microorganisms, insects and herbivores.
there is need for the discovery of new antimicrobial Many of the herbs used by humans to season food are
compounds, probably acting through mechanisms spices with useful medicinal compounds (Lai, 2004;
different from those of existing drugs (Neu, 1989; Tapsell, 2006). As part of the search for new
Niccoli et al., 2001). Hence, the need to search for chemotherapeutics from natural products, this study
new antimicrobial agents from natural products of investigated the antibacterial activities of five
plants to combat the problems associated with drug medicinal plants against isolates of wound infections.
resistant strains of microorganisms (Nickel, 1995).
Tenover,(2001) described the new epidemic of multi- 2. Materials and Methods
drug resistance as an emergent pathogen resulting 2.1.Isolation of wound Pathogens
from our own mismanagement of antibiotics. Twenty (20) wound samples each were
Therefore, there is a need to look for substances from collected from five (5) hospitals (Two teaching
other sources with proven antimicrobial activity. hospitals, two general hospitals and one private
Consequently, this has led to the search for more hospital) located in [jebu — North Local Government
effective antimicrobial agents among materials of Area of Ogun State, Nigeria. The samples were
plant origin, with the aim of discovering potentially collected with the help of experienced Senior Nursing
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Staff using sterile swab sticks. They were collected
early in the morning from different parts of the
wound of the patients. The samples were transported
to the medical microbiology laboratory of the
Department of microbiology, Olabisi Onabanjo
University, Ago-Iwoye and were analyzed
immediately in order to prevent drying of the swabs
and subsequent dying of the organisms (Onche and
Adedeji,2004). The samples were processed using
standard microbiological techniques as described by
Girish and Satish( 2008).

2.2.Collection and Preparation of Plant Materials
The leaves of A. conyzoides, V. amygdalina,
A. indica, F. exasperata and the fruits of C.
aurantifolia were collected from Ago-Iwoye, in Ogun
State, Nigeria. The samples were identified and
authenticated at the herbarium Department, Forestry
Research Institute of Nigeria (FRIN) Ibadan Oyo
State where the voucher specimens were deposited.
The following numbers, FHI 108200; FHI 108111;
FHI 108199; FHI 108196, and FHI 108198 were
given for A. conyzoides, V. amygdalina, A. indica, F.
exasperata, and C. aurantifolia respectively.

2.3.Preparation of Extracts
2.3.1.Grinding of the Selected Plant Materials

After drying at 37°C for 24 h the plant
material was ground in a grinding machine (Philips,
Bolmixer Melangeur HR, 2846, Brazil) bought for
the laboratory. Exposure to direct sunlight was
avoided to prevent the loss of active components
(Girish and Satish, 2008).

2.3.2.Preparation of Leaf Aqueous Extract

Fifty grams of selected fresh leaf materials
was macerated with 50 ml of sterile distilled water in
a grinding machine (Philips, Bolmixer Melangeur HR,
2846, Brazil)) for about 10-15 min. The macerate was
first filtered through double layer muslin cloth then
centrifuged at 3500 rpm for 30 min. The supernatant
was filtered through. Whatman No. 1 filter paper and
sterilized at 120°C for 30 minutes. The extracts were
preserved aseptically at 5°C for further use (Gupta et
al.,1996).

2.4.Antibacterial activity assay

Antibacterial activity of aqueous and solvent
extracts of all the selected plant extracts was
determined by the cup diffusion method on nutrient
agar medium (Satish et al.,1999). Both the aqueous
and solvent extracts of plants were screened for the
antibacterial assay.

2.4.1. Aqueous Extract
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The organism to be tested was inoculated
into sterile nutrient agar. After incubation period of
24 h at 37°C, a loop of inoculum was transferred into
5 ml of nutrient broth and incubated for 2 h at 37°C
which served as fresh suspension inoculum. Five
wells (5 mm diameter) were made in sterile nutrient
agar plate using cork borer (one in the center and four
wells at the corner) and inoculum containing 10°
CFU/ml of test bacteria were spread on solid plates
with the help of sterile swab moistened with the
bacterial suspension. Then 50 pl of aqueous extract of
all the leaves were placed in the wells made in
inoculated plates. The treatment also includes 50 pl
of sterilized distilled water as control. All the plates
were incubated for 24 h at 37°C and zone of
inhibition if any around the well were measured in
millimeter (mm). For each treatment six replicates
were maintained.

2.4.2.Methanol Extract

One gram of all the selected plant leaf
extract were dissolved in 9ml of methanol. The sterile
nutrient agar medium in Petridishes was uniformly
smeared with test culture. Well (5 mm) were made in
each petridish to which 50 pl of solvent extracts
dissolved in methanol were added. For each treatment
six replicates were maintained. Methanol served as
control.

3.Statistical Analysis:

Data were subjected to one way analysis of
variance and student t-test using statistical package
for social sciences (SPSS) to determine the
significant differences between means

4.Results

The antibacterial activity of aqueous and
methanol extracts of selected plants against human
wound pathogenic bacteria both Gram-positive and
Gram-negative bacteria are presented in Table 1.
Activity was analyzed at 50 pl of aqueous and
ethanolic extracts. All the plant species viz, A.
conyzoides (Goat Weed); A. indica (Nee tree); C.
aurantifolia (Lime fruit), V. amygdalina (Bitter leaf)
and F. exasperate (Sandpaper tree) showed marked
antibacterial but to varied zones of inhibition. The
activity of these plant extracts were also compared as
C. aurantifolia (Lime fruit) was found to be
statistically more significant than other plants extract
for both ethanol and aqueous extraction (P<0.05).The
antibacterial activity of both ethanol and aqueous
extract of all the plants were also compared(Table
4).In all, there was no statistical significant difference
between the ethanolic and aqueous extract of all the
plant species(p>0.05).
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Table 1: Prevalence of bacterial species isolated from wound samples

Bacterial isolates Number of isolates Percentage number (%)
S. aureus 86 63
P. aeruginosa 15 11
E. coli 5 04
P. mirabilis 12 09
K. pneumonia 18 13
Total 136 100

Table 1: Antibacterial activity of selected Nigeria Plants at 50ul
Zone of inhibition (mm) (Mean = SEM)

Plant designate Test organisms Ethanol Extract Aqueous Extract
FE PA 17+1.2 15+0.3
EC 21+0.8 14+0.1
PM 19+0.6 14+0.1
SA 20+1.3 14+1.2
KP 1.5+1.4 16 £0.6
Al PA 16 £0.1 15+£0.3
EC 19+0.1 18+1.2
PM 12+0.3 16 +2.1
SA 23+09 16+2.4
KP 18+1.2 17+1.6
VA PA 16 +£0.3 15+2.1
EC 19+1.3 17+1.4
PM 20+ 1.4 17+1.6
SA 19+1.8 20+£2.3
KP 16 £0.7 16 +2.5
AC PA 19+1.2 15+1.9
EC 1603 15+1.8
PM 10+04 15+0.3
SA 14+£13 16 £0.1
KP 15£2.3 16+£2.3
CA PA 22+03 18+1.3
EC 24+09 18+£2.6
PM 20+1.3 21+2.1
SA 18+0.2 22+£3.2
KP 08+0.2 19+0.7

FE = Ficus exasperate, AC = Ageratum conyzoides, VA = Vernonia amygdalina, Al = Azadirachta indica, CA =
Citrus auranti folic, PA = Pseudomonas aeruginosa, EC = Escherichia coli, PM = Proteus vulgaris, SA =
Staphylococcus aureus, KP = Klebsiella pneumoriae.

Table 2: Antibacterial activities of five selected ethanol extracts — a comparative analysis

Plant Extract Zone of inhibition (mm)
No of organisms Meant + SEM
CA 5 18.4 £1.08
FE 5 17.6 £ 1.80
Al 5 1.80+0.84
VA 5 18.0+0.84
AC 5 14.8 + 1.46
Control 5 11.2+2.27

F value = 3.676, P < 0.05
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Table 3: A comparative antibacterial activities of five selected aqueous extract

Plant Extract No of organisms Zone of Inhibition (mm)
Meant £+ SEM
CA 5 19.6 £0.81
FE 5 12.8+£3.23
Al 5 16.4+0.51
VA 5 17.0 £ 0.84
AC 5 15.4+0.55
Control 5 11.2+5.07

F=3.170,P <0.05

Table 4: Antibacterial activities of Ethanol and Aqueous extract of five selected Nigeria plants

Plant Extract N Ethanol Aqueous t value P value
CA 5 18.4+ 1.08 12.8 £3.22 1.64 >0.05
FE 5 17.6+ 1.81 16.4+0.51 0.64 >0.05
Al 5 18.0+0.84 17.0+0.84 0.85 >0.05
VA 5 14.8 +1.46 15.4+0.25 0.41 >0.05
AC 5 18.4+ 1.08 19.6 + 0.81 0.61 >0.05

N = Number of bacterial isolates

5. Discussion:

The antibacterial activity of five ethanol and
aqueous plant extracts against some bacterial
organisms isolated from wounds were investigated.
The result of this study indicated that the Gram
negative bacilli were more common in infected
wounds than the Gram positive bacteria, although the
prevalence rate of S. aureus (63%) was higher when
compared with that of Gram-negative (37%). This
finding is in line with the ones earlier reported in this
environment (Sule et al., 2001; Thanni et al., 2003).
Staphylococcus aureus is a normal flora of the skin
and the leading cause of both surgical and accidental
wound infections (Nester et al, 2004). Klebsiella
pneumonia was the most prevalent Gram-negative
bacilli, followed by P. aeruginosa, P. mirabilis and E.
coli in that order. This observation disagrees with
that of Giacometti et al. (2000); and Adedeji et al.
(2007) who reported P. aeruginosa (25.2%) and
54.2% respectively as the most predominant Gram-
negative bacilli in wound infections. This thus
suggest the fact that the distribution of pathogens
causing nosocomial infections changes with time and
varies among hospital and among different locations
in the same hospital (Hsueh er al, 2002). The
presence of K. pneumoniae and P. aeruginosa as the
most and second most  predominant isolates
observed could be attributed to the fact that these
organisms are frequently present in small number as
normal flora of the intestine and skin of humans
(Brooks et al., 2001). These bacteria are widely
distributed in nature and is commonly present in
moist environment in hospital and is pathogenic only
when introduced into areas devoid of normal
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defences such as when mucous membrane and skin
are disrupted by direct tissue damage (Brooks et al.,
2001). Pseudomonas aeruginosa has also been
described as one of the most important nosocomial
pathogens and an important cause of death,
particularly among patients with immunosuppression,
malignancy, cystic fibrosis and burns or traumatic
wound (Karakoc and Gerceker, 2001). In the case of
the antibacterial study,there exist no statistically
significant difference between ethanolic extracts and
aqueous extracts of these plants (p>0.05). This could
mean that the active ingredients of these plant
extracts are equally soluble in ethanol and water. This
result disagreee with the findings of Obi and Onuolia
(2000) who reported ethanol as the best solvent for
the extraction of plant active substances of medical
importance. Other researchers reported hexane as the
best solvent for extracting plants phytochemicals
(Ijeh et al. 2005, Junaid et al., 2006). The high zone
of inhibition exhbited by C. aurantifolia (P<0.05)
compared to other plant extracts could mean that this
extract contain more active ingredients which
qualifies its use in the treatment of wound infections.
The efficacy of C. aurantifolia on bacterial isolates
has been reported by Aibinu et al. (2007); Fagade et
al. (2007). The antimicrobial activities of these
extracts, both ethanol and aqueous appeared to be
broad spectrum since both the Gram-positive and
Gram-negative bacteria responded to their inhibitory
effects. However, these bacterial isolates, apart from
being isolated from wound infections, have also been
implicated in diseases such as respiratory tract
infections, urinary tract infections, diarrhoea,
abscesses etc. The sensitivity of ciprofloxacin
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(positive control) at 50ul to these bacterial isolates as
compared with the extracts could mean that the
organisms are resistant to the antibiotic except P.
mirabilis and E. coli. The antimicrobial resistance
expressed by K. pneumoniae, S. aureus and P.
aeruginosa in this study is similar to the findings of
Todar, (2002); Deji-Agboola, (2007). The extensive
use of antibiotics especially ciprofloxacin has been
described to be responsible for the high prevalence of
multi-drug resistant plasmids and transposons found
in nosocomial strains of various bacterial genera
(Vatopoulos and Kalapothaki, 1999). The strains
harbouring these plasmids have been shown to
survive in the hospital environment and can become
the best candidates for the selection of resistant
mutants (Vatopoulos and Kalapothaki, 1999). The
resistance of these isolates to ciprofloxacin could be
attributed to the indiscriminate use of antibiotics by
the general public and also to the quality and potency
of antibiotics in the market especially developing
countries like Nigeria.In conclusion, the ethanolic
and aqueous leaves extracts of the four plants and
also the juice of C. aurantifolia significantly
inhibited the growth of the tested bacterial organisms.
The level of inhibition was found to be organism
dependant and the particular extract. These finding
may lead support to the traditional use of these plants
in the treatment of microbial infections. Current
researches and technology can be developed which
will help to optimally extract all the bioactive
molecules in the plant and formulated into
appropriate dosage.
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