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Abstract

The pondered parts (mixture of fresh leaves, twigs & soft stem barks and soft root extract) of Annona
senegalensis plant have been used as ethno-medicine for treating patients suffering from tinea versicolor. The anti-
fungal activities of dichloromethane and methanol (1:1), methanol, water, acetone, ethanol, ether and chloroform
extracts of Annona senegalensis (Annonaceae) parts were investigated and primarily assessed against cultured
Malassezia globosa fungus isolated from willing tinea versicolor patients. The efficacy of the extracts was studied
and determined by applying different extracts concentrations on agar slants carrying the fungus in an incubator. The
susceptibility of tested fungus on the extracts was determined by measuring the diameter of inhibition zones formed
around the disc. The highest anti-fungal activity was observed in methanol fresh leaf extract gave an inhibition zone
of 9.667 ± 0.557 mm while methanol twigs and soft bark extract gave lowest inhibition zone of 4.333 ± 0.5773 mm
compare with gentamycin which gave an inhibition zone of 15 mm after 24 hours. Thus combination of the mixtures
confirms the antifungal synergistic interaction against the Malassezia globosa fungus. The water, acetone, ethanol,
ether and chloroform plant extracts showed no inhibition zones hence proved ineffective at the evaluated
concentrations. The preliminary phytochemical screening of the plant parts also indicated the presence of the
relevant phytochemical constituents, thus supports its medicinal values.

Keywords: Annona senegalensis extract; Anti-fungal activity; Ethno-
medicine; Malassezia globosa; Tinea versicolor; Phytochemical;
Inhibition Zone

Introduction
Treatment of fungal infections and diseases related to fungal

infections is posing a real challenge to medical practitioners mainly
due to resistance caused by overuse and uprising side-effects after use
of antifungal medications or mythical beliefs. Plants commonly used in
traditional medicines are assumed to be free from adverse effects due
to their long usage in treatment of diseases according to knowledge
accumulated over centuries despite recent scientific finds has shown
that many plants used as food or in ethnomedicine are potentially
toxic, mutagenic and carcinogenic [1,2]. As global scenario is now
changing towards the use of nontoxic plants products having
traditional medicinal use, the development of modern drugs from
medicinal plants should be emphasized for the control of various
infections. It has already been estimated that 122 drugs from 94 plants
species have been through ethnobotanical leads [3]. Medicinal plants
have become important for treatment of different disease conditions,
such as malaria, diabetes, anemia, etc., [4,5] but the potential of higher
plants as source of new drugs is still unexplored. Systematic screening
of them may result in the discovery of novel effective compounds [6].
It is likely that plants will continue to be a valuable source of new
molecules which may, after possible chemical manipulation, provide
new and improved drugs [7].

Due to financial constraints, easy inaccessibility and limited
availability of affordable conventional pharmaceutical medicines in
third world regions, a high percentage of African population are using
complementary and alternative medicine as the only treatment [8,9]
and this justifies the frequent use of medicinal Annona senegalensis
plant in many countries which it grows wildly.

Tinea Versicolor (also known as dermatomycosis furfuracea,
pityriasis versicolor, or Tinea flava) is one of the most common skin
fungal infections found in East African regions particularly the coastal
regions or in hot and humid climates or sometimes on those who
sweat profusely. This ailment is caused by the Melassezia globosa
fungus which gives the infected tissue on the skin some pigment
change (hypopigmentation). The treatment of this skin fungal
infection has been a painstaking process since it takes time to heal and
do recur upon treatment [10,11]. Some experiences skin irritation
upon applying orally the available antifungal ointments while others
believes that this infection is due to bewitchment or going against the
taboos thus prefers using Annona senegalensis plant tissues as the best
alternative treatment rather than pharmaceutically manufactured
medicines.

In managing the Tinea versicolor disease, the traditional healers
often administer the medicinal preparation by pondering the fresh soft
root backs and fresh leaves into a paste and apply (rubbing) the
mashed product over the infected tissue areas of the skin.

The plant Annona Senegalensis (Annonaceae), Mtopetope in Swahil
language, Giishta in Amharik, grows wildly in Zanzibar. It is a shrub or
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small tree 2-6 m tall but may reach 11 m under favourable conditions;
bark smooth to roughish, silvery grey or grey-brown, with leaf scars
and roughly circular flakes exposing paler patches of under bark.
Leaves alternate, simple, oblong, ovate or elliptic, 6-18.5 × 2.5-11.5 cm,
green to bluish-green, almost without hairs on top, but often with
brownish hairs on underside, net veining green to reddish on both
surfaces; apex rounded or slightly notched; base square to slightly
lobed; margin entire; petiole short, 0.5-2.5 cm, thickset. Flowers up to
3 cm in diameter, on stalks 2 cm long, solitary or in groups of 2-4,
arising above the leaf axils; 6 fleshy cream to yellow petals in 2 whorls,
greenish outside, creamy or crimson, 0.8-1.5 × 0.9-1.1 cm, glabrous or
minutely papillose within; inner whorl of the petals curving over the
stamens and ovary; sepals ovate, 3 in number, free, smaller than the
petals, 3-4 × 4-5 mm; stamens 1.7-2.5 mm long.

The plant is reputed to be of great medicinal value and is used in
native medicine [12]. It have been used against snake venom [13,14],
for chest pain, coughs, anemia, urinary tract infection [15,16], venereal
diseases [17,18], anthritis and rheumatism [19], diarrohea and
dysentery [20-22], against malaria [23], head and body ache [24,25]
anti- bacterial [26], against leishmaniasis [27], against typanasomiasis
[28], eyelid swelling [29] Antiprotozoan [30], antitumor agent [31,32],
molluscisidal [33] antiulcer/antacid, smooth muscle relaxant [34],
anthelmintic activity [35] and also for cancer treatment [17,36]. A lot
of scientific studies have been done and reported concerning its
medicinal values but none so far on skin ailments caused by the fungus
Melassezia globosa.

In this study, (done in Zanzibar-Unguja Island), we make the effort
to identify the phytochemical constituents of the extracts, determine
inhibitory zone of intrinsic antifungal activity of the plant extracts,
promote and upgrade the ethno-medicinal use of Annona senegalensis
in managing the Melassezia globosa fungus causing the skin infection
(Tinea versicolor).

Materials and Methods

Collection and identification of the plant materials
The samples of Annona senegalensis (Annonaceae) plant was

collected by Ibrahim and Mataka (Science department, Sumait
University-Tanzania) from within the Sumait University environs,
Zanzibar (Unguja Island) and authenticated by Dr. Pakia Mohamed
(Botany department, Pwani University, Kenya).

Preparation of Annona senegalensis aqueous extracts
After collection, the fresh leaves and twigs-soft barks were dried in a

shade for five days while the soft root tissues were washed with
distilled water and dried in the shade for two weeks. The fresh leaves
and twigs-soft barks were then mashed differently (approximately 1kg
each) while the roots were pulverized to fine powder approximately
780 g. Both were divided into seven different 500ml beakers containing
different solvents i.e., water, acetone, ethanol, ether, chloroform,
methanol, dichloromethane and methanol 1:1 mixture, covered and
left to stand at room temperature, for six days with continuous
monitoring and occasionally shaken. The liquid extracts obtained were
subjected to Rotary evaporator and subsequently concentrated under
reduced pressure (in vacuum at 400C) and evaporated to dryness then
stored at 40C in air tight bottle.

Culturing of Malassezia globosa Fungus
20 petri dishes and watch glasses were cleaned and disinfected in

the autoclave for two hours. 32.5 gms of sabourand dextrose agar was
dissolved in 500 ml of distilled water, placed in the autoclave for 15
minutes at 1210C and at 15 lbs pressures. The agar solution (yellowish)
was then removed from the autoclave poured into 15 petri dishes and
smeared with the Melassezia globosa fungus extracted from identified
willing Tinea versicolor patients using a sterilized cotton wool. The two
petri dishes were marked and put into a separate incubator to allow
further growth of fungus for 48 hours.

After the 48 hours, the cultured fungus was collected and portion of
the fungus were sub cultured into other five sterilized petri dishes
containing the agar solution for two days in the incubator at 370C to
obtain pure culture (whitish colonies).

The sub cultured fungus was collected and introduced into seven
sterilized petri dishes which contained sabourand dextrose agar.

Fungus inoculation and disc-diffusion method [41]
Antimicrobial susceptibility test: 3.8 g of Muller H. Agar was added

to 100 ml distilled water and autoclaved at 1210C for 15 minutes at 15
lbs and poured in sterile petri plates to a uniform thickness of
approximately 4 mm and the agar allowed to set at ambient
temperatures and used.

Sterile empty filter paper discs (Bio-analyze) of 6 mm were
impregnated with 50 μl of plant extracts and they were then aseptically
placed over the standard media (Muller Hinton Agar) equidistant from
each other with the test organism. The plates were then incubated at
370C for 24 hours and monitored.

Determination of Zone of Inhibition: The antifungal activity was
evaluated by measuring zone inhibition using Hi Media zone scale. The
diameter of the inhibition zones was measured in mm. Standard disc
of gentamycin (10 μg/disc) was used as a positive control and methanol
was used as a negative control.

Phytochemical Screening of Extracts of Annona senegalensis
The phytochemical studies were done to ascertain the chemical

components which may be responsible for the medicinal values and
health benefits. The screening of the concentrates was qualitatively
done according to the established protocols [37-41]. Stock solution of
each concentrate 10mg extract/ ml of distilled water was also prepared,
besides their dried powder, and used for the qualitative identification
of the phytochemical constituents.

Test for alkaloids: Approximately 1 g of powdered sample of each
specimen added 10 ml of HCl separately boiled on a water bath then
filtered to obtain a clear filtrate. Added 6 drops of Mayor’s reagents to 2
ml of filtrate. A creamish or pale yellow precipitate indicates the
presence of alkaloids.

Test for amino acids: Approximately 1 g or equivalent of each
specimen sample extracted added 10 ml of distilled water, shaken to
dissolve, added few drops of ninhydrin reagent, appearance of purple
color confirms the presence of amino acids.

Test for cardiac glycosides: 5ml of each extract was treated with 2 ml
of glacial acetic acid containing one drop of ferric chloride solution.
This was underplayed with 1ml of concentrated sulphuric acid. A
brown ring at the interface indicated the deoxysugar characteristics of
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cardenolides. A violet ring may appear below the ring while in the
acetic acid layer, a greenish ring may be formed.

Test for carotenoids: Approximately 1 g or equivalent of each
specimen sample was extracted with 10ml of chloroform in a test tube
with vigorous shaking. The resulting mixture was filtered and then
added 85% sulphuric acid. A blue coloration at the interface confirms
the presence of carotenoids.

Test for flavonoids: Approximately 1g of the dried powdered extract
was boiled with 10ml of distilled water for 5 minutes and filtered when
hot then added few drops of 20% NaOH solution to 1ml of the filtrate.
A change to yellow colouration that on addition of acid and finally to
colourless solution depicted the presence of flavonoids.

Test for reducing sugars: Approximately 1g of each specimen placed
in a test tube added 10ml distilled water and boiled for 5 minutes. The
mixture was filtered while hot and the cooled filtrate made alkaline to
litmus paper with 20% NaOH solution. The resulting solution was
boiled with equal volume of Benedict’s qualitative solution on a water
bath. The formation of a brick red precipitate depicts the presence of
reducing compounds.

Test for saponins: 1g of each dried powder was separately boiled
with 10ml of distilled water in a bottle bath for 10 minutes. The
mixture was filtered while hot then allowed to cool. 2.5 ml of the
filtrate was diluted to 10 ml with distilled water and shaken vigorously
for 2 minutes, frothing indicates the presence of saponins in the
filtrate.

Test for tannins: Approximately 1ml of the extract or its equivalent
weight in grams treated with few drops of 1% ferric chloride and
observed for brownish green or a blue-black coloration to confirm the
presence of tannins.

Test for phlobatanins: Approximately 1ml of aqueous extracts or its
equivalent weight, boiled with 1% aqueous hydrochloric acid to give
deposition of red precipitate confirms the presence of phlobatanins.

Results

Bio activity assay
After 24 hours of incubation, the inhibition zones of the extracts

were measured and recorded as shown at the Table 1. The zones of
inhibition were measured across the diameter and averaged (Figure 1).

Figure 1: Inhibition zones of Annona senegalensis extracts. 1 and 2
including the unmarked disc in the same quadrangle-Leaf extract, 3
including the two unmarked in the same quadrangle-Twigs and Soft
bark extract, 4 and 5 including the unmarked yellowish disc-Root
extract, 6-Gentamycin.

Anti-fungal activity test based on Disc diffusion assay

Fresh Leaves extract Twigs and soft stem bark
extract

Soft Root extract Gentamycin Methanol

9.667 ± 0.5773 4.333 ± 0.5773 6.7 ± 0.6083 15 -

Table 1: Zones of inhibition (in mm) for different methanol extracts of Annona senegalensis plant parts.

The water, acetone, ethanol, ether and chloroform extracts showed
no inhibition zones hence proved ineffective at the evaluated
concentrations.

Phytochemical analysis
Analysis on the plant extracts revealed the presence of

phytochemical constituents as shown in Table 2 below.

Phytochemicals Fresh leaves Twigs and soft stem barks Soft roots

Flavonoids ++ + +

Cardiac glycosides + + ++

Alkaloids ++ + ++

Tannins ++ + +

Phlobatanins ++ - +

Saponins + + +

Reducing Sugars + + ++

Amino acids + + +

Carotenoids ++ + +

+ indicates presence of phytoconstituent; ++ more concentrated amounts; -
indicates absence of phytoconstituent

Table 2: Result of Phytochemical screening of methanol extracts.

Discussion
This study has revealed that highest inhibition zone is experienced

in the fresh leaf extract with least being the twig & soft bark extract.
The fresh leaf extract also has the highest concentration of
phytoconstituents thus supporting its medicinal efficacy incomparable
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to other parts. Thus the confirmation of ethnomedicinal antifungal
activity of the Annona senegalense plant parts can be attributed to
several bioactive compounds found in the methanol extract of the
plants parts since the other extracts showed no inhibitions zones
against the evaluated fungal concentrations. Combining these different
plant parts extract can lead to synergistic treatment for the infectious
Melassezia globosa fungus. Moreover, persistence and recurring of the
skin fungal infections (tinea versicolor) after continuous treatments
has been a painstaking issue with most medics and this has led to most
patients indiscriminately use antifungal medicinal product hence
causing alarming resistance among microorganism [37,38]. Thus,
combining plants extracts can give an alternative approach that might
help to tackle infections caused by resistant pathogens [39] with the
help of modern bioassay techniques [40,41]. Annona senegalensis has
also been found to posses anti-yeast and antibacterial activities [42].

The existence of phytoconstituents alkaloids, cardiac glycosides,
carotenoids, lavonoids, tannins, phlobatanin and saponins are the
antifungal principles of plants and has also been identi ied in annona
senegalensis [43,44]. More recent studies also revealed that the
methanol extract of the root bark has analgesic and anti-inflamatory
activities [45], proteins, amino acids and antraquinones [14,19,46],
sterol, terpenoids, acetogenins [48-51] diterpenes [52], wax and
alkaloids [53,54]. The leaf extracts contains anthraquinones and
cardiac glycosides. These active constituents can be used to search for
bioactive lead compounds that could be used in the partial synthesis of
more useful drugs [55-56].

Diterpenes, wax and alkoloids. The leaf extracts also contains
antraquinones which is known for stimulating laxative effects. These
active constituents can be used to search for bioactive lead compounds
that could be used in the partial synthesis of more useful drugs
Moreover, the brine shrimp lethality test has also been done to test the
activity of the methanol extract and to estimate its toxicity against
zoological systems yielding positive results. LC50 was established to be
232.7 μg/ml [57,58] thus con irming its safeness. In addition, Annona
senegalensis has been tested for cytotoxicity against human A2780
ovarian cancer cells and found to be low with IC50 at 28.8 μg/ml
[59-61].

Thus, this study confirms that these plant extracts can offer a
recommendable antifungal medicine particularly against the stubborn
Melassezia globosa fungus.

Still more needs to be done in determining the safety profile of the
plant in the medicinal field. Thus, protection of the plant is mandatory
and need to be commercialized.

Conclusion and Recommendation
The extracts of annona senegalensis when used as medicinal plant,

could be useful for the growth inhibition of the malessezia globosa
fungus. Blending the antifungal extracts from the plant, at evaluated
concentrations, in a soap preparation would give a suitable herbal
antifungal soap thus making it easy to use and apply and also can be
used as a preventive measure for fungal infection in these regions with
continuous bathing using the herbal soap. More studies needs to be
done in characterizing this bioactive antifungal compound and doing
more comparative studies with other available antifungal drugs to
establish its efficacy.
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