
Nigerian Journal of Mycology Vol. 9 (2017) 24

 ANTIFUNGAL ACTIVITIES OF FOUR MEDICINAL PLANTS FROM
IBADAN, NIGERIA

*Gbadamosi, I. T., Sobowale, A. A. and Faniyan, M. M.
Department of Botany, University of Ibadan, Ibadan, Nigeria

*Corresponding author: gita4me2004@yahoo. com

ABSTRACT
In Southwestern Nigeria, ethnobotanical investigation revealed that the root and
stem of Alstonia boonei De Wild., Afzelia africana Sm., Petiveria alliacea L. and
Uvaria afzelii Scott-Elliot are commonly used in the treatment of infectious
diseases. In view of the indigenous therapeutic uses of the plants, this study
investigated the antifungal activities of the ethanolic extracts of the roots and stems
of the plants against Aspergillus niger, A. flavus, Curvularia lunata and Candida
albicans. A. niger, A. flavus, C. lunata were collected and identified at the
Pathology laboratory, Department of Botany, University of Ibadan while Candida
albicans was collected from the University College Hospital, Ibadan, Nigeria. The
extracts (100mg/ml and 200mg/ml) were tested against Aspergillus niger, A. flavus,
Curvularia lunata using pour plate method in Potato Dextrose Agar (PDA). Plates
were examined for growth for a period of 10 days and mycelia growth was
expressed in millimeters and Generalized Linear Model option of SAS 9. 3 version
was used for analysis of data. The extracts were tested against Candida albicans
(1 x 10-4- 1 x 10-6 cfu/ml) using agar well diffusion method and data obtained were
expressed in mean and standard deviation. The samples of the four plants exhibited
significant antifungal activities against A. niger, A. flavus, C. lunata and C.
albicans. The antifungal activity of extracts of all samples was concentration
dependent, the higher the concentration of extract the more the antifungal activity
as follows: antifungal activity of extracts (200mg/ml) > antifungal activity of
extracts (100mg/ml). The results of the study validated the antifungal potential of
the four plants and justified their ethnomedicinal uses as anti-infectious plants.
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INTRODUCTION
 Fungal species are largely spread in

soil, plant debris and other organic
substrates, and make up approximately
7% (611, 000 species) of all eukaryotic
species on earth (Mora et al., 2011) even
though only about 600 species are human
pathogens (Brown et al., 2012). Infection
can be contacted by the gulping of air full
of spores (aspergillosis, cryptococcosis,
histoplasmosis), penetration into the
mucosa by commensal organisms such as
Candida albicans, and the ingestion of a
toxin in contaminated food or drink
(Parisa and Zahra, 2014). In parts of
southeastern Nigeria, recent findings in a
number of epidemiological reports on
superficial and mucocutaneous fungal
infections showed that an estimated total
burden of 15, 581. 400 cases of Tinea
capitis occurred in children (Emele and
Oyeka 2008), and about 1, 500, 000
women were infected with persistent
vaginal candidiasis (Ekpeyong et al.,
2012). Epidemiological studies have
reported the prevalence of etiologic agents
of superficial fungal infections in different
parts of the world (Venugopal and
Venugopal, 1993; Ellabib and Khalifa,
2001; Anosike et al., 2005). The
prevalence of these fungal infections has
also been reported in other parts of Nigeria
(Ive, 1996; Anosike et al., 2005).
Persistent fungal infections have emerged
worldwide as an increasingly frequent
cause of opportunistic infections (Hsu,

2011). Gandhi et al. (2005) reported the
species of Aspergillus, Rhizopus and
Candida as the most common
opportunistic fungi.

There are reports on the side effects of
orthodox antifungal drugs and the
resistance of organisms to such drugs
(Badiee et al, 2012). Amphotericin B
which is an antifungal agent has been
reported to be toxic (Gandhi et al., 2005)
while fluconazole is not totally effective
in the management of fungal peritonitis
(Kease, 1996). Reports also showed that
other potential drugs have been
discovered, but had not been administered
due to toxicity, cost, spectrum of action,
or hostile pharmacokinetics (U. S. Food
and Drug Administration, 2014). Another
problem is that drug-resistant strains have
been reported to be emerging, and the
number of infections by intrinsically drug-
resistant species has increased rapidly
(Shao et al., 2007).

Alstonia boonei De Wild.
(Apocynaceae) is a giant tree that grows
in most of the evergreen rain forests of
tropical West Africa. The plant thrives
very well in damp riverbanks and is well
known to traditional healers practicing
along the west coast of Africa (Adomi,
2008). Studies have revealed that the root
bark of the plant is useful as anti-
inflammatory, antimalarial and
antiarthritic agents (Olajide et al., 2000;
Rajic et al., 2000; Gbadamosi et al., 2011).
Afzelia africana Sm. (Fabaceae) is a very
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attractive medium sized tree, with bright
green leaves that turn to attractive
yellowish color during harmattan seasons
in Nigeria. Previous studies have reported
the anti-inflammatory, antidiabetic and
analgesic bioactivities of this plant (Akah
et al., 2007; Jarald et al., 2008).

Petiveria alliacea L. (Phytolaccaceae)
is a species of flowering plant in the
pokeweed family, Phytolaccaceae. The
roots and leaves have a strong acrid,
garlic-like odour which taints the milk and
meat of animals that graze on it (Johnson
1999). Kubec et al. (2003) reported that
the plant has been used as anti-cancer,
immunomodulator and anti-infective
agent. The plant has also been reported to
have anti-influenza, anti-tumor and anti-
inflammatory activities (Moody et al.
2003).

Uvaria afzelii Scott-Elliot (Anno-
naceae) is a small tree or spreading shrub
growing up to 5m tall.  The tree is used
locally, being harvested from the wild for
food and medicines. The tree is found to
contain compounds that are insecticidal,
antimicrobial and antiprotozoal
(Kihampa et al., 2009).

In view of the severity of fungal
infections and side effects of antifungal
orthodox drugs, the search for plant
derived antifungal agents becomes
pertinent. This study investigated the
antifungal effects of Alstonia boonei,
Afzelia africana, Petiveria alliacea and
Uvaria afzelii against Aspergillus niger,

A. flavus, Curvularia lunata and Candida
albicans with a view to ascertaining their
potential as plant-derived antifungal
agents and providing insight into their
relative activities.

MATERIALS AND METHODS
Preparation of Medicinal Plant
Materials

The stems and roots of Alstonia
boonei, Afzelia africana and Petiveria
alliacea were collected from the premises
of the University of Ibadan, whereas the
roots of Uvaria afzelli was obtained from
Bode market in Ibadan, Nigeria. The
samples were identified and authenticated
at the University of Ibadan Herbarium
(UIH). The plant materials were then
thoroughly washed and air-dried at room
temperature for three weeks. They were
ground into powder and the powdered
materials stored in air-tight glass
containers for further use.

Preparation of Extracts
The powdered samples (500g) were

extracted in 1. 5 litre of ethanol (95%) for
24h using Soxhlet’s apparatus. The extract
was transferred into sample holder of the
rotary vacuum evaporator, where it was
concentrated to dryness at 40°C and then
air-dried to constant weight. The extract
was then refrigerated at 4°C prior to use.
A 2g portion of the extract was
reconstituted in 10ml sterile distilled
water to obtain a concentration of 200
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mg/ml, while 1g of the extract was
reconstituted in 10ml of sterile distilled
water to give 100mg/ml. The extracts were
used for the antifungal assay.

Microorganisms and Culture Media
Aspergillus niger, Aspergillus flavus

and Curvularia lunata used were
collected from the Pathology Laboratory,
Department of Botany, University of
Ibadan. The fungi were subcultured and
maintained on Potato Dextrose Agar
(PDA). Clinical isolate of Candida
albicans was obtained from the Medical
Microbiology Laboratory, University
College Hospital (UCH), Ibadan and
maintained on nutrient agar (FLUKA,
USA) at 4°C. For use in the experiment,
the organisms were sub-cultured in
nutrient broth, while nutrient agar (NA)
was used for the anticandidal test.

Anticandidal assay
The isolate of Candida albicans was

grown in sterile broth for 18-36h before
use. The inoculum suspensions were
standardized to give a range of
concentration of 104- 106 cfu/ml and
against ethanol plant extract (200 mg/ml)
in each Nutrient Agar medium using
agar-well-diffusion method (Hood et al.,
2003). The diameter of the well was 6 mm.
The plates were incubated at 35 ± 2°C for
36-48h, after which the zones of inhibition
were measured. A control plate containing
the test organism without any plant extract

was also incubated. All the experiments
were carried out under sterile condition
and in triplicates for the isolates.

Antifungal assay for moulds
The antifungal activity of the plant

extracts was examined on the three
selected fungi at concentrations of
100mg/ml and 200mg/ml and a fixed
volume of 1ml. Each extract concentration
was first pipetted into the sterile Petri dish,
after which 15ml of Potato Dextrose Agar
(PDA) was poured into the Petri dish. The
Petri plates were agitated for proper and
allowed to cool and gel. The selected test
fungal isolates were inoculated onto the
surface of the medium using an
inoculating needle and incubated at room
temperature. Each treatment was
replicated thrice. The plates were observed
for growth for up to 10 days. The growth
measurement of the mycelia was taken
daily for 10 days of incubation using a
meter rule for each concentration. Each of
the selected fungi was also cultured on
PDA plate alone as control experiment.

Statistical analysis
The data obtained were analysed

using SAS version 9. 3 and treatment
means were separated using DMRT at
p≤0. 05.
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RESULTS
The profile of the plants used for the
study is presented in Table 1. The
growth habit of the test plants was 75%
tree and 25% shrub. At 100mg/ml, all
extracts were inactive against C.
albicans. However at 200mg/ml, the
anticandidal activity of extracts
increased along concentration gradient
of the inoculums (Table 2).  At 104

cfu/ml organism concentration, all
extracts displayed varied anticandidal
activity except P. alliacea root that was
inactive.  Overall, P. alliacea stem
extract (43.75 mm) was the most active
against C. albicans at 106 cfu/ml of
inoculum.

The antifungal activity of extracts of
A. boonei  stem and root was highly
significant for model, days (stem
extract), organisms and extracts
concentrations (Table 3).

The cumulative effect of all extracts
against all organisms is also presented
in Table 3. Overall, all extracts
significantly inhibited the growth of all
organisms at P>0.001.  Alstonia boonei
root and A. africana stem extracts were
most effective on A. flavus (0.31 mm)
(Table 4). A. niger (0.56 mm) was highly
susceptible to P. alliacea stem extract
and A. africana stem extract was most
active on C. lunata (1.40 mm).
Generally, the most susceptible
organism to all extract was A. flavus
(Table 4). In comparison with the

control experiments, extracts at
200mg/ml were more active against
organisms than at 100mg/ml (Tables 5
and 6), although there was no significant
difference in the activity of various
concentrations of A. africana root
extract (B2) (Table 5). Generally, based
on concentration of extracts, the
antifungal activity was in the order:
200mg/ml > 100mg/ml (Table 6).

The comparison of the daily
inhibitory activity of extracts against
organisms is presented in Table 7. The
cumulative antifungal activity of
extracts after 10 days of experiment was
in the order: P. alliacea stem (1.84 mm)
> Afzelia africana stem (2.01 mm) > U.
afzelli root (2.09mm) > Afzelia africana
root (2.82mm) > Alstonia boonei stem
(3.35 mm) > Alstonia boonei root (3.64
mm). Statistically, there was no
significant difference in the growth of
organisms after 10 days of experiments.
The mean fungal growth of organisms
due to antifungal effect of extracts is
presented in Table 8. The least
antifungal activity was observed in A.
boonei extracts (3.86 – 3.94 mm).

A. flavus, A. niger and C. lunata
were significantly (p≤0.05) susceptible
to all extracts compared with the control
experiments (Table 9). The most
susceptible organism was A. flavus and
C. lunata the least. The cumulative
effect of extracts and organisms
interaction is as shown in Table 10. The
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table shows the correlation matrix for
growth inhibitions of selected fungi by
different plant extracts. The growth
inhibitions of the different fungi by the
different plant extracts were found to be
associated with concentrations of
extracts as well as days of incubation at
varying levels.

DISCUSSION
All extracts of test plants displayed

varied anticandidal activity. The
anticandidal potency of the different
plant extracts increased with decrease in
inoculum loads. P. alliacea stem extract
was the most active and P. alliacea root
had least activity. Literature is filled with
information on the anticandidal activities
of botanicals. The finding on the
anticandidal activity of test plants is in
line with the reports of previous authors.
In a study on the efficacy of
ethnobotanicals in the treatment of skin
infections, Gbadamosi and Oyedele
(2012) reported the anticandidal activity
of leaves of A. boonei and A. Africana.
Opoku and Akoto (2015) also reported
the anticandidal effect of A. boonei.
Furthermore, the anticandidal activity of
P. alliacea and U. afzelii has also been
reported (Kim et al., 2006; Okwuosa et
al., 2012). Candida albicans has been
reported by Uaboi (2000), to be
associated with skin, nail, mouth and
vaginal infections. This implies that
herbal remedies could be prepared from

the stem and root bark of the test plants
inform of oil, ointment, soap, powder,
tincture skin, nail and vaginal infections.

The model used for the antifungal
activity of all the extracts against the
selected organisms is highly significant
with the F values for Model (P>0. 0001).
This value for the effects of the different
extracts on the isolated fungi showed the
appropriateness of the models used in
the study. The highly significant F
values for organisms (P>0. 0001)
showed that the effects of the different
plant extracts on the selected fungi
differed significantly from one fungus
to the other. This means that the different
plant extracts had significantly different
impacts on growths of the various fungi
and could have therapeutic potential in
controlling wide range of fungal
infections. The antifungal activity of the
plants may be due to the naturally
occurring compounds present in the
plants. The highly significant F values
for days (P>0. 0001) showed that the
impact of the different plant extracts on
growth of the fungi differed significantly
from one day of incubation to the other.
The highly significant F values for
concentrations showed that the
effectiveness of these extracts on the
selected fungi differed significantly from
one concentration to the other. The
effectiveness of these extracts in
controlling fungal growth will depend to
a large extent on their concentrations.
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The antifungal activities of extracts were
concentration dependent (200mg/ml >
100mg/ml). This is in accordance to with
the previous reports of Singh et al. (1980)
and Onyeke and Ugwuoke (2011) who
reported that the inhibitory effect on
mycelia growth by plants extracts
increased with higher concentration.

The significant difference in growth
inhibition of the selected fungi implies
that the inhibition of C. lunata was
significantly lower than those of A. niger
and A. flavus which suggests that C.
lunata was the least susceptible fungus
to the antifungal activity of the plant
extracts. Amini et al. (2012) in their
work have earlier suggested that the
effect of plant extracts on the growth
inhibition of fungi depend on the species
of the fungi.

A. boonei stem and root extracts
significantly inhibited the growth of the
selected fungi more than the other
extracts. Though the rate of growth
inhibition of selected fungi by Afzelia
africana stem extract and P. alliacea
stem extract might be low compared to
the effects of A boonei stem and root
extracts. Afzelia africana stem and root
inhibited the growth of the selected
fungi. U. afzelii also inhibited the
selected fungi in varying measures. The
finding of this study is in contrast to the
study of Akinpelu et al. (2008) which
reported that the Afzelia africana stem
extract has no antifungal property. The

study is also in line with the work of
Seokwon et al. (2006) who reported the
antifungal activity of some compounds
extracted from P. alliacea. Temitope et
al. (2014) also reported the anti-fungal
activity of U. afzelii. The ability of the
extracts to inhibit the growth of the fungi
might be as a result of the presence of
naturally occurring substances in their
stems and roots of the plants. (Bishnu et
al., 2009; Iniaghe et al., 2009; Omoyeni
and Aluko, 2010). This study confirmed
the antifungal effects of extracts of
Alstonia boonei, Afzelia africana,
Petiveria alliacea and Uvaria afzelii
against A. niger, A. flavus, C. lunata and
C. albicans.

The extracts of the test plants might
be effective in the management and trea-
tment of candidiasis (C. albicans) and
aspergillosis (A. flavus). Furthermore, the
potential of the test plants as preserva-
tives against black mould (A. niger) in
fruits and vegetables should be explored.

CONCLUSION
Alstonia boonei, Afzelia africana,

Petiveria alliacea and Uvaria afzelii
exhibited significant antifungal activity
against A. niger, A. flavus, C. lunata and
C. albicans. The plants could be good
sources of antifungal agents that might
be cheap, safe and highly effective
against resistant strains of fungi. Also,
the findings from this study justify the
traditional use of the plants as anti-
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Table 3: Effects of stem and root extracts of four plants on the selected fungi under
  some environmental conditions.
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