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ABSTRACT
Fungal resistance to some anti-fungal drugs is of serious concern in the contemporary
days. This study therefore investigated the antifungal potentials of Ficus exasperata
and Musa paradisiaca leaves on Tinea capitis, ringworm infection of the scalp when
applied in vitro. Samples were collected from two infected patients within age bracket
of 10 and 13 years at Igodan-Lisa in Okitipupa Local Government. Samples were taken
to the laboratory and cultured on Potato Dextrose Agar (PDA). Cold and hot aqueous,
as well as methanol extracts of the leaves of M. paradisiaca and F. exasperata were
obtained via Plant Tissue Homogenization (PTH) method. Sensitivity test was done
using agar well-diffusion assay, aqueous solution was used as the negative control
while Ketoconazole for positive control. Microscopic growth was observed for two
weeks and was done using cotton blue in lacto-phenol teased mount stain (CBLP-TM)
and confirmed as Trichophyton rubrum, the causative agent of T. capitis. The results
of the assay showed that ethanol, cold and hot water extract of F. exasperata has no
inhibition at 24, 48 and 72 hrs after incubation. There was no zone of inhibition at 24
and 48 hours for cold and hot water extract of M. paradisiaca but an intermediate zone
of inhibition (17 ± 1.25 mm) was observed after 72 hrs. There was no inhibition after
24 hours for M. paradisiaca ethanol extract but an intermediate inhibition zone of
18.30 ± 1.26 mm and 20.66 ± 0.25 mm at 48 and 72 hrs respectively. No observed
inhibition zone for negative control but an intermediate zone of inhibition after 72 hrs
was recorded for positive control. It was observed that M. paradisiaca has antifungal
effects against the causative agent of Tinea capitis (T. rubrum) as it was able to inhibit
fungal growth at 72 hrs interval of sensitivity test while the F. exasperata leaves only
acted as a dekeratinising agent with no visible antifungal potentials.
Keywords: Antifungal, Musa paradisiaca, Ficus exasperate, inhibition, Sensitivity
test, de-keratinise
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INTRODUCTION
For ages, mankind has faced a constant
battle with infectious diseases. This
has led to increased morbidity and
mortality especially among population
from developing countries. Many pop-
ulations have adopted the traditional
health-care system as a way of prevent-
ing and treating diseases of microbial
origin (Mahomoodally, 2013). Tradi-
tional medicine remains the most sort
after, as it is considered safer, afford-
able, and readily available (Maho-
moodally, 2013). Due to the upsurge
in resistance to conventional drugs by
microbial agents, novel antimicrobial
agents from different biological
sources have been sort after and
reported to be effective in combating
pathogenic organisms. The use of
herbal remedies containing plants or
part of plants has in recent years
gained ground in developed countries
(Mahomoodally, 2013). Pharmaceuti-
cal companies have thus developed
new antimicrobial drugs and also
improved on the existing ones through
the modification of their structures
with a view to increasing their efficacy
(Cheesman et al., 2017).  Diseases are
the major cause of death in the devel-
oping countries and accounts to 50%
of it. Antimicrobial agents are essen-
tially important in reducing the global
burden of infectious diseases. How-
ever, as resistant pathogens develop

and spread, the effectiveness of the
antibiotics is diminished. This type of
bacterial resistance to the antimicrobial
agents poses a very serious threat to
public health, and for all kinds of
antibiotics, including the major last-
resort drugs, the frequencies of the
resistance are increasing worldwide
(Levy and Marshall, 2004).  Plant-
based antimicrobials represent a vast
untapped source. The use of the plant
extract for medicinal treatment has
become popular when people realized
that the effective life span of antibiotic
is limited and over-prescription and
misuse of traditional antibiotics are
causing microbial resistance (Alam et
al., 2009). At present, nearly 30% or
more of the modern pharmacological
drugs are derived directly or indirectly
from plants and their extracts dominate
in homeopathic or ayurvedic medicines
(Murugesan et al., 2011). Considering
the vast potentiality of plants as
sources for antimicrobial drugs, this
study aimed to detect the antibacterial
activities of some natural plant extracts
and investigate the effect of some
commercial antibiotics against multi-
drug resistant human clinical bacterial
isolates. Therefore, the objectives of
this study are to determine the antimi-
crobial efficacy of F. exasperata and
M. paradisiaca in vitro and to also
determine the comparative effect of the
phytochemicals with one of the anti-
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fungal cream, Ketoconazole in vitro.

MATERIALS AND METHODS

Collection of samples
The plant’s leaves of M. paradisiaca
and F. exasperata were collected
within the premises of Ondo State
University of Science and Technology,
Okitipupa, between August and Sep-
tember and were taking to the Depart-
ment of Biological Sciences, where it
was authenticated as M. paradisiaca
by a Botanist lecturer. Some of the
leaves were used freshly while some
were air dried in the laboratory at 25°C
for about two weeks and pulverized
and stored in a desiccator for subse-
quent use.

Collection of test organisms
Test organisms were collected from
two infected patients in the Igodan
community, cultured and re-isolated.
The organism is Trichophyton rubrum
which is the causative organism for
Tinea capitis, ringworm infection of
the scalp. The sample organism was
collected by scraping different infected
portion of the scalp with sterile micro-
scopic glass slide into sterile Petri
dishes under aseptic condition and was
taken to the laboratory immediately for
further assay.

Culture media and extraction
solvents
The culture media used were Potato
Dextrose Agar (Oxoid) (PDA) and Nutri-
ent Agar (Oxoid) (NA). The solvents
used for the extraction were sterile water
(hot water and cold water) and ethanol

Method of extraction
Plant Tissue Homogenization method
according to Das et al. (2010) was used
for extraction of each plant leaves col-
lected.  Fresh plant leaves were collected
and about 100 g of shredded leaves each
were grinded to fine particles using a
blender (Ken Wood blender) and was
soaked into a 250 ml of solvent (Hot
Water, Cold Water and Ethanol respec-
tively). It was shaken vigorously and left
for 24 hrs after which the extract was
filtered.

Procedures
After the blending of both plants to fine
smooth particles using Ken Wood
blender, they were put into different
sterile containers as stock samples. The
two plants were blended into three
labeled sterile containers, One containing
F. exasperata, another  containing M.
paradisiaca, and the third one, the
mixture of F. exasperata and M. paradi-
siaca  (Table 1). Hundred  grams of each
blended particles were soaked into three
different beakers containing Hot water,
Cold water and Ethanol i.e. Each of the
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soaked leaves were filtered into fresh
sterile containers using sieves (Peacock
brand sieve, size number 3), the particles
were sieved and subsequently filtered
using Whatman filter paper (125 mm, Cat
No. 1001 125).

Kirby-Bauer Test
The working environment was made
aseptic through swabbing with methyl-
ated spirit-soaked cotton wool. Fresh
plates of Nutrient agar were labeled with
hot water, cold water, ethanol, negative
control and positive control in three
different places (three plates per extract).
The fresh NA plates were inoculated with
the test organism uniformly. With a
sterilized cork borer (10 mm), three
distinct holes were bored in each of the
labeled plates. Zero point two (0.2 ml) of
each extracts was dropped into the wells
(three in each plate), one for each extract,
the second for the negative control and
the third for the positive control and were
incubated at 37°C.

Statistical analysis
Statistical analysis for the antifungal
activities was performed using one way
analysis of variance (one-way ANOVA)
and the Least Significance Difference test
were carried out using Duncan’s Multiple
Range test at 5% level of significance i.e.
P ≤ 0.05. (Zar, 2010)

RESULTS
Microscopy
The cultured sample was observed under
the microscope, and it has the following
characteristics: It has numerous microco-
nidia formed along the hyphae (Plate 1).
The microconidia are sessile (attached by
‘base’ rather than ‘stalk’), it has cylindri-
cal structure, formed thick wall with a
smooth surface and contained 2 cells
within each.

Macroscopy
When viewed macroscopically, it formed
highly variable colonies, a white coloured
structure on PDA and the surface texture
is velvety and suede-like. (Plate 2)

Kirby Bauer's zone of inhibition
Tables 2 and 3 show the Inhibition zone
diameter (IZD) produced by the cold  and
hot water extract of the plant leaves
against Trichophyton rubrum respec-
tively. The IZD produced by ethanol
extract, as well as, those produced by
Positive and Negative control against
Trichophyton rubrum are given on Tables
4 and 5 respectively.

Therapeutic appearance of Tinea
infected head

The physiological changes in the
appearances during the period of
therapy of the infected head with Tri-
chophyton rubrum is shown in plate 3
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Table 1: Preparation of Blended sample leaves of Ficus exasperata and
Musa paradisiaca.

Sample leaves Solvents
Ficus exasperata Cold water
Ficus exasperata Hot water
Ficus exasperata Ethanol
Musa paradisiaca Cold water
Musa paradisiaca Hot water
Musa paradisiaca Ethanol
F. exasperata + M. paradisiaca Cold water
F. exasperata + M. paradisiaca Hot water
F. exasperata + M. paradisiaca Ethanol

Table 2: Inhibition zone diameter (IZD) are produced by the Cold water
extract of the plant leaves against Trichophyton rubrum.
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Leaf extract Inhibition zone diameter (IZD) (mm)
24 hrs 48 hrs 72 hrs

Ficus exasperata 0.00 (R) 0.00 (R) 0.00 (R)

Musa paradisiaca 0.00 (R) 0.00 (R) 17 ± 1.25a (I)

Both Plants 0.00 (R) 0.00 (R) 17 ± 1.25a (I)

Key

R = Resistant (0 – 10)
I = Intermediate (11 - 19)
S = Sensitive (20 above)

Table 3: Inhibition zone diameter (IZD) produced by the Hot water
extract of the plant leaves against Trichophyton rubrum
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Table 5: Inhibition zone diameter (IZD) produced by Positive and Negative
control against Trichophyton rubrum

Leaf extract Inhibition zone diameter (IZD) (mm)
            24 hrs              48 hrs              72 hrs

Ketoconazole (positive control) 0.00 (R) 0.00 (R) 0.00 (R)

Water (Negative control) 0.00 (R) 0.00 (R) 0.00 (R)

Key

R = Resistant (0 – 10)
I = Intermediate (11 - 19)
S = Sensitive (20 above)

Plate 1: Microscopic appearance of
Trichophyton rubrum (Mag x 400)

Plate 2: Morphological growth
of Trichophyton rubrum on
Potato Dextrose Agar (PDA)
after two weeks
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DISCUSSION
The result of this research work showed
the potency of the method of extraction,
plant tissue homogenization of Das, et
al. (2010) using cold water, hot water
and ethanol for extraction. The results
of the sensitivity test of each plant
extract using aqueous as solvent
revealed the level of effectiveness of M.
paradisiaca leaves extract. Cold water
extract of M. paradisiaca leaves at 24
hrs, 48 hrs and 72 hrs on the test organ-
ism, simply established the simple fact
that, no matter the longevity of soaking
with cold water, it is not potent enough
for extraction of phytochemicals present
in plants like M. paradisiaca (Table 3).
Possibly, aqueous extract (water) in
some plants could be good for the
extraction and produce inhibitory effect
but not suitable enough for the two
plants assayed for in this research work
as shown and validated by the results
obtained. According to traditional herb-
alists, they often boil each collected
medicinal plant of interest to be used in
order to cure one disease or the order.
This brought the idea of using hot water
for extraction and it produced an inter-
mediate effect at 72 hrs though not well
pronounced. There is also a strong ten-
dency that the organism might develop
resistance over time, if only an interme-
diate zone of inhibition is produced at
72 hours, it therefore means that the use
of hot water for extraction has not been

able to extract all the bioactive compo-
nents of the leaves of M. paradisiaca.
This depicts that using water for extrac-
tion both hot and cold in plant tissue
homogenization extraction technique in
this work, makes no difference, because
it was unable to extract all the available
bioactive components of the plants
which in turn rendered its antimicrobial
effect inactive. However, ethanol proved
to be the best solvent for extraction
among the three solvent used. It was able
to give clear and distinct zone of inhibi-
tion (Table 4). Therefore the result
obtained was in concord with the reports
of Wong et al. (2006) that in order to
extract different phenolic compounds
from plants with a high degree of accu-
racy, various solvents of differing polar-
ities must be used. Also, it had been
discovered that highly polar solvents,
such as ethanol, have a high effective-
ness as antioxidants according to the
reports of Ruan et al. (2008) and
Anokwuru et al. (2011). Ethanol,
undoubtedly by the result, showed that
significant amount of antimicrobial phy-
tochemical components of plants was
extracted by the ethanol with the sub-
stantive result of the inhibitory zone
diameter observed as illustrated in Table
4. This result therefore agrees with the
report of Winkelhausen et al. (2005) and
Pereira et al. (2007) that the significant
activity result of ethanol extract against
fungi provides additional confirmation

Antifungal Therapy of Plantain Leaves and Sandpaper Fig Leaves against Ringworm Infection of Human Head Scalp



Nigerian Journal of Mycology Vol. 12 (1): 2020 111

to the phytochemicals (phenolic com-
pounds and steroidal compounds) which
are more effective in higher concentra-
tion and capable of inhibiting the growth
of all fungi including T. rubrum. The
premier rationale for carrying out this
project is just to authenticate the claim
by traditional herbalist that F. exasper-
ata (sand paper leave) “ewe ipin” –
Yoruba, and M. paradisiaca (plantain
leaves) “ewe ogede” – Yoruba, have
been used topically for the cure of Tinea
capitis. However, several other claims
have been much professed, such as
application of salt, but since this claim
has to do with the use of natural plants,
it became a subject of interest, specifi-
cally and surprisingly because both
plants are very common and fairly easy
to identify and locate..
The study also showed that F. exasper-
ata is for the purpose of scraping out the
assumed coated infected portion (scien-
tifically, it is to de-keratinize the
infected surfaces) so that the second leaf,
Musa paradisiaca could work effec-
tively. Even when both plant extracts
were combine with the expectation of a
more reliable inhibitory effect, the result
reflected the same result as that of M.
paradisiaca justifying that F. exasperata
has no inhibitory effect.
Musa paradisiaca showed a positive
result. At the initial observation and
measurement, considering both hot
water and ethanol extract only (as the

importance of each solvent used as been
discussed above), of the inhibition zone
diameter (at 24 hours) it appeared as
though it was not going to have an
inhibitory effect, but it produced an
intermediate inhibition at 48 hrs and
sensitivity at 72 hrs of observation and
measurement. M. paradisiaca produced
an inhibitory effect wide enough beyond
any doubt to be confirmed as active
against T. rubrum which is responsible
for the infection of the scalp (T. capitis),
even when combined with F. exasperata
extract hoping for more inhibitory
effect, it produced the same effect just
exactly as when it used alone, making
its efficiency emphasized and reliable.
Ketoconazole, an antifungal cream was
used as positive control while water was
used as negative control, observation
showed that water and ketoconazole had
no inhibitory effect within 72 hours of
application, but at the sixth day (120
hrs), ketoconazole was able to produce
inhibitory effect and this cannot be
regarded as potent enough due to not
making inhibitory effect (0.00 mm)
within 24 to 72 hours of application.
Ketoconazole is an imidazole and works
by affecting the production of ergosterol
required for the fungal cell membrane
thereby slowing growth. It is topically
administered and is usually prescribed
for fungal infections of the skin and
mucous membranes, such as athlete's
foot, ringworm, candidiasis (yeast infec-
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tion or thrush), jock itch, and Tinea
Versicolor (Phillips and Rosen, 2013).

CONCLUSION
The results from this study revealed that
cold water is not a perfect solvent for
extraction of phytochemicals in plants.
However, boiled leaves and bark or seed
of plants used for herbal cure is an
indication that hot water to an extent can
be used for extraction of active compo-
nents in plants as revealed in this
research work. Also, it was established
in this research work that ethanol is a
very active solvent for the extraction of
plants’ bioactive ingredients as shown
by the result of the inhibitory effects.
However, F. exasperata played the role
of de-keratinization of the infected sur-
faces and not as antimicrobial agents as
revealed from this study. Therefore
other materials like hard sponge,
shaving blade e.t.c can equally play
same role Based on the results of the
sensitivity test, F. exasperata has no
antimicrobial effect on the test organ-
ism, T. rubrum, but only de-keratinize
to make M. paradisiaca effective in the
topical application. Finally, with the
experimental result, the in vitro test
confirmed that M. paradisiaca leaves
contain active components against
fungal infection of the scalp called “T.
capitis”.

Recommendations
Further research work can be done to
identify the specific bio active ingredi-
ents present in M. paradisiaca which
enabled it to produce a significant inhi-
bition (sensitivity) at 72 hours of obser-
vation. Furthermore, more research work
is recommended to be conducted on the
antimicrobial tendencies of M. paradisi-
aca leave whether inhibitory effect can
be observed at or within 24 hours of
application.
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