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ABSTRACT
This study was carried out to evaluate the antimicrobial activity of secondary metabolites from an endophytic
fungus isolated from the Nigerian mistletoe, Loranthus micranthus. Aspergillus sp. was isolated from leaves of L.
micranthus and subjected to a solid state fermentation process. After fermentation, the secondary metabolite was
extracted using ethyl acetate. The antimicrobial activity of the crude extract against Staphylococcus aureus,
Klebsiella pneumoniae, Salmonella typhi, Bacillus subtilis, Candida albicans and Aspergillus fumigatus was
determined using the agar well diffusion method. At the concentrations analyzed (5 - 0.625 mg/mL), the extract
recorded only antibacterial and no antifungal activity against the test isolates. Antibacterial activity was observed
against all test bacteria at 5 and 2.5 mg/mL; while at 1.25 mg/mL inhibition zone diameters (IZD) of 2, 2, 0 and 4
mm were recorded against S. aureus, S. typhi, K. pneumoniae and B. subtilis respectively. At 0.625 mg/mL,
antibacterial activity was recorded only against B. subtilis with an IZD of 3 mm. No IZD was recorded against C.
albicans and A. fumigatus at the various concentrations analyzed. The assessment of the antimicrobial potentials
of this endophytic fungus may serve as the baseline for the chemical identification of active molecules which may
be used as antimicrobial compounds; or lead compounds which could be chemically manipulated into effective
drugs.
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INTRODUCTION
Endophytes have been shown to possess the
capacity to synthesize bioactive compounds that
have found great use for novel drug discovery [1,2].
Recently, studies have been carried out to
investigate Nigerian medicinal plants for their
endophytic fungal population. Results of these
studies have shown that endophytes associated
with Nigerian plants possess the potentials as
sources of novel bioactive molecules [1, 3-8].

The Nigerian mistletoe, L. micranthus is the
Nigerian species of the African mistletoe [9]. The
plant is a member of the Loranthaceae family. It is
an obligate semi-parasitic evergreen tropical plant
normally found growing on a variety of trees,
including palm fruit, mahogany and other tropical
plants [10]. It has been shown to possess some
medicinal properties including antimicrobial [11],
antimotility [12], and antioxidant properties [10].
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Ebada et al. [8] investigated the bioactive
metabolites from an endophytic Nigrospora oryzae
which was isolated from the leaves of the Nigerian
mistletoe. Several bioactive compounds guaijaverin,
isoquercetrin, hyperin and luteolin monoglycoside
were isolated from the fungus. These compounds
have been reported to either possess antibacterial,
antiviral, antioxidant, anti-inflammatory, anticancer,
antidiabetic activities [13-17].
The assessment of the antimicrobial potentials of
endophytic fungi from plants may serve as the
baseline for the chemical identification of active
molecules which may be used as antimicrobial
compounds; or lead compounds which could be
chemically manipulated into effective drugs. Thus
the aim of the current research is to investigate the
antimicrobial potentials of endophytic Aspergillus
sp. isolated from the Nigerian mistletoe, L.
michranthus.

MATERIALS AND METHODS
Plant Collection, Isolation and Identification
of Endophytic Fungi
Fresh Leaves of Loranthus micranthus were
collected from Ifitedunu, Anambra State, Nigeria.
Isolation of endophytic fungi from plant leaves was
carried out using the method described by Arnold et
al. [18]. Harvested healthy plant leaves were
washed in running tap water and processed as
follows: about 1-2 mm segments were cut from the
lamina and surface-sterilized by washing them for 2
min in 2% sodium hypochlorite, 2 min in 70%
ethanol and then rinsed in sterile water for 5 min.
The segments were selected and placed on Petri
dishes containing malt extract agar (MEA)
supplemented with chloramphenicol. The plates

were then incubated on laboratory benches at room
temperature with ambient light. Periodically, fungal
growth from the leaf segments were monitored and
hyphal tips from distinct colonies emerging from leaf
segments were sub-cultured onto fresh MEA plates
to obtain pure colonies.
Identification of fungal isolates was carried out
based on their cultural, morphological and
microscopic characteristics as described by Barnett
and Hunter [19] and Ainsworth et al. [20].
Morphological identification, according to the
standard taxonomic key, included colony diameter,
texture, colour and the dimensions and morphology
of hyphae and conidia.
Fermentation and Extraction of Secondary
Metabolites
Solid state fermentation was carried out in 1000 mL
conical flasks containing 100 g of rice (100 mL of
water was added to the rice, which was then
autoclaved at 121oC at 15 psi for 1 hr and allowed
to cool). The flasks were inoculated with 3 mm
diameter agar blocks containing fungal growth and
incubated at 27-28°C for 30 days and extracted
with ethyl acetate. The organic phase was then
vacuum-concentrated at 40oC using a rotary
evaporator to obtain the extracts.
Antibacterial and Antifungal Assay
The agar plate diffusion assay method described by
Onyegbule et al. [21] was used to evaluate the
antibacterial and antifungal activities of the
endophytic fungal extracts against the test
microorganisms. Several dilutions of the crude
extracts of the fungal metabolites were prepared by
dissolving the extracts in Dimethyl sulphoxide
(DMSO).

Figure 1: (A) Leaves of the Nigerian mistletoe, Loranthus micranthus; (B) Endophytic Aspergillus sp.
isolated from leaves of L. micranthus
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Standardized broth cultures of test bacterial isolates
(Staphylococcus aureus, Escherichia coli, Bacillus
subtilis and Salmonella typhi) and fungal isolates
(Aspergillus fumigatus and Candida albicans) were
spread aseptically onto the surface of Mueller
Hinton Agar (MHA) and Sabouraud Dextrose Agar
(SDA) plates respectively by using sterile cotton
swabs. All culture plates were allowed to dry for
about 5 min and agar wells were made using a
sterile cork-borer (8 mm in diameter). These wells
were respectively filled with 50 μL of the various
dilutions of the extracts and controls. The plates
were then kept at room temperature for 1 hour to
allow the agents to diffuse into the agar medium

and incubated accordingly. Gentamicin (10 μg/mL)
and fluconazole (50 µg/mL) were used as positive
controls in the antibacterial and antifungal
evaluations respectively; while DMSO was used as
the negative control. The MHA plates were then
incubated at 37oC for 24 hours, and the SDA plates
were incubated at room temperature (25-27oC) for
2-3 days. The inhibition zones diameters (IZD) were
measured and recorded. The size of the cork borer
(8 mm) was deducted from the values recorded for
the IZD to get the actual diameter. This procedure
was conducted in triplicate and the mean IZD
calculated and recorded.
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Figure 2: Antimicrobial Activity of Crude Ethyl Acetate Extract of Secondary Metabolites Isolated from an
Endophytic Aspergillus sp.

DISCUSSION
Previous studies have shown that several extracts
from endophytic fungi exhibit antimicrobial activity
[22-24], In this study, the crude ethyl acetate extract
of secondary metabolites from an endophytic
Aspergillus sp. isolated from the leaves of L.
micranthus was evaluated for antimicrobial activity.
In the antimicrobial screening, the extract recorded
only antibacterial and no antifungal activity against
the test isolates as seen in Figure 2. Antibacterial
activity was observed against all test bacteria at 5
and 2.5 mg/mL; while at 1.25 mg/mL inhibition zone
diameters (IZD) of 2, 2, 0 and 4 mm were recorded
against S. aureus, S. typhi, K. pneumoniae and B.
subtilis respectively. At 0.625 mg/mL, antibacterial
activity was recorded only against B. subtilis with an
IZD of 3 mm.
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L. micranthus has been shown to possess some
medicinal properties including antimicrobial [11] and
antioxidant properties [10].
It may be reasonable to infer that the antimicrobial
activity exhibited by this plant may be related or
dependent upon its association with the endophytic
fungus, Aspergillus sp. (whose secondary
metabolite also recorded antimicrobial activity.
According to Sutjaritvorakul et al. [22], further
investigation of endophytic fungi is considered to be
important since they hold promise as a source of
new drugs and novel bioactive metabolites with a
high activity against pathogenic microorganisms.
Therefore, the crude extract of secondary
metabolites isolated from an endophytic Aspergillus
sp. is promising enough to deserve further
purification and characterization, as this will help in
the identification of any novel compounds of
medicinal importance.

CONCLUSION
The results of this study suggest that endophytic
Aspergillus sp. associated with the Nigerian
mistletoe, L. micranthus could be a potential source
of
novel
antimicrobial
compounds
for
pharmaceutical applications.
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