
RESEARCH ARTICLE Open Access

Ethnobotanical survey on plants used in
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Abstract

Background: Candidiasis, an opportunistic cosmopolitan disease is nowadays like bacterial infections which is a
real public health problem. In view of the emergence of Candida strains resistant to existing antifungal agents,
alternative solutions should be considered. This is the purpose of this ethnobotanical survey, which aims to identify
the medicinal plant species traditionally used to treat candidiasis in traditional markets of southern Benin.

Methods: The study was performed from October 2015 to January 2018 in the traditional markets of Southern-
Benin. Data were collected by two complementary methods: triplet purchase of medicinal recipes (ATRM) from
herbalists markets and semi-structured interview (ISS) from traditional healers.

Results: A total of 109 species of medicinal plants belonging to 44 families have been listed and identified. The
most frequently cited species were Pteleopsis suberosa Engl. & Diels, Lantana camara L., Cyanthillium cinereum (L.) H.
Rob, Ocimum gratissimum L. and Lippia multiflora Moldenke with respectively 43.84, 39.73 and 34.25% citation
frequencies for the last three species respectively. Leguminosae (20.18%), Euphorbiaceae (5.50%) and Apocynaceae
(5.50%) were the most represented botanical families. Leafy stems were more used than other plant organs. The
decoction and the oral route were the most appropriate methods of preparation and administration reported by
traditional healers.

Conclusion: Benin’s plant cover is made up of a wide variety of medicinal plant species used in the traditionnal
treatment of candidiasis and which may constitute new sources of medicines to be developed.
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Background
Candidiasis is a cosmopolitan fungal infection associated
with yeasts of the genus Candida. It is one of the most
common opportunistic infections in tropical areas, with
a frequency ranging from 33 to 47% in [1]. In recent de-
cades, their prevalence has been steadily increasing, es-
pecially among patients in intensive care and with the
advent of HIV/AIDS infection [1–3]. They affect all
types of tissues and mainly mucous membranes [4–6]. It
is reported that 25% of urinary tract infections were re-
lated to Candida spp. [7]. 50 to 75% of women of child-
bearing age developed vulvovaginal candidiasis annually
and 5 to 8%, or about 75 million women, can be affected
at least four times in a year [8–10]. Oral infections are
common but are found in children and immune com-
promised people [11]. Ten million cases of oral candidia-
sis and 2 million esophageal candidiasis are reported
annually in people living with HIV. Most seriously, inva-
sive fungal infections are reported to kill more than tu-
berculosis and malaria and in 90% of fungal deaths,
candidiasis ranks second behind cryptococcosis and
ahead of aspergillosis and pneumocystis [12–14]. They
are fatal in 40% of hospital sepsis cases according to let-
ter No. 72 from the Pasteur Institute [15] and are the
leading nosocomial fungal disease [9, 16, 17]. Their
therapeutic management requires the use of antifungals
to which Candida spp. strains are increasingly resistant
[7, 18, 19]. Indeed, high levels of Candida spp. resistance
to fluconazole have been identified in several countries
[20–22]. Candida spp. resistance even extends to
amphotericin B [23], one of the last used antifungals [24,
25]. This emergence of strains resistant to common mol-
ecules is, like the emergence of bacterial resistance to
antibiotics, of a great public health concern for which
sustainable alternative solutions must be found very
quickly. In African countries, these alternative solutions
involve the use of medicinal plants. Indeed, the use of
plants to treat diseases is an old practice [26–29] and
endogenous to populations. According to several au-
thors, in Africa and Asia, 80% of the population con-
tinues to use traditional medicines rather than the so-
called modern medicines for primary health care for
various reasons [30–32]. Today, with the support of
WHO [33], many research focuses on plants to look for
active compounds [3, 34–36]. In this sense, some re-
search carried out on plants has shown in vitro their an-
tifungal potential [37–40] and could thus constitute new
sources of bioactive molecules [31, 41].
Unfortunately, plant resources are under significant

anthropogenic pressure which dangerously reduces plant
biodiversity. According to Djégo et al., Benin loses 60,
000 ha of forest per year, an annual rate of deforestation
estimated at 1.2%. This deforestation is not without con-
sequences for conservation on medicinal plants. Several

medicinal species have thus disappeared or are threat-
ened with extinction. It is therefore important to ensure
their conservation for the next generations. This requires
their knowledge and compliance with the rules of sus-
tainable use [42].
In Benin, the plant species indicated for candidiasis

treatment is still poorly known, because few studies have
been carried out on the antifungal properties of some
medicinal plants [43]. This work is therefore the first on
aiming to identify the medicinal plants indicated by
herbalists and traditional healers in southern Benin for
the treatment of candidiasis.

Methods
Framework
The surveys were conducted in Benin from October
2015 to January 2017, in the geographical area between
longitude 03° 40′ and 04° 11′ north and the 09° 16′ -
09° 52′ east meridians. It is bordered to the north by
Bassila and Tchaourou municipalities (departments of
Borgou and Donga), to the west by Togo, to the east by
Nigeria and to the south by the Atlantic Ocean (Fig. 1).
It covers eight of the twelve departments in the Republic
of Benin and corresponds to thirty-six (36) municipal-
ities out of the forty-one in the southern part of Benin.
The localities concerned by study are:

– Cotonou (09 traditional markets: Agla, Akpakpa,
Dantokpa, Fifadji, Fidjrossè, Gbèdjromèdé,
Gbogbanou, Mènontin, Wologuèdè)

– Abomey-Calavi (04 traditional markets:
Atrokpocodji, Godomey, Tokan, Tokpa)

– Porto-Novo (02 traditional markets: Ahidahomè,
Ouando)

– Abomey (01 traditional market: Houndjro)
– Adjara (01 traditional market: Adjarra)
– Azovè (01 traditional market: Azovèhi)
– Bohicon (01 traditional market: Gbohicon)
– Covè (01 traditional market: Covèhi)
– Dassa-Zoumè (01 traditional market: Dassa)
– Dogbo-Tota (01 traditional market: Dogbo)
– Klouékanmey (01 traditional market: Klouékanmè)
– Lokossa (01 traditional market: Lokossahimè)
– Ouidah (01 traditional market: Kpassè)
– Savalou (01 traditional market: Savalouhi)
– Savè (01 traditional market: Savè)
– Tori (01 traditional market: Gbodjè).

Equipment
Equipment used in this study consists mainly of survey
sheets for information collection, a digital camera, a self-
recording audio device for interview recording, a pos-
ition marker (GPRS).
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Fig. 1 Location of traditional markets covered by the ethnobotanical survey
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Methods
The surveys were conducted with two groups of profes-
sionals: market herbalists and traditional healers. Market
herbalists sell herbal remedies and also compose recipes
for the treatment of illnesses. They don’t directly treat
patients. This role is reserved for traditional healers. The
traditional healers interviewed are recognized by the Na-
tional Program for the Promotion of Traditional Medi-
cine in Benin. As for herbalists, they are registered with
the market management company.
Two (02) methods were used for each group of infor-

mants. Thus, among market herbalists, the triplet pur-
chase of medicinal recipes (ATRM) method was used
and the semi-structured interview method (ISS) was
used among traditional healers [44–47].
Interviews were conducted in three local languages

(Fon, Goun or Mina) and then in French for those who
were literate. An interpreter was recruited from each lo-
cation where local language spoken was not understand.
Data collected consisted of the socio-demographic

characteristics of the respondents (sex, age, professional
experience, mode of entry into the profession) and infor-
mation on the recipes used to treat candidiasis (compos-
ition of recipes, local names and parts of plants used,
methods of preparation and administration routes of the
recipes served, dosage, bans and side effects). The study
focused on cutaneous candidiasis “Atita”; oral candidiasis
“Noumè vo”, genital candidiasis or vulvovaginitis “Atita
do Gnonnnou houé”. Pictures of the recipes and plants
mentioned were taken and sampled. Herbariums were
then created for taxonomic identification (scientific
name, family).

Identification of plant species
The species mentioned by the markets herbalist were pur-
chased and those indicated by the traditional healers were
harvested. Each time, care was taken to collect or purchase
fresh samples for identification. These collected samples
were identified at the National Herbarium of Benin of the
University of Abomey-Calavi (UAC-Benin) using the ana-
lytical flora of Benin by Akoègninou et al. [48]. The botan-
ical nomenclature used is that of the “The Plant List”
database available on the website www.theplantlist.org.
Listed plant species were checked against the IUCN Red

List Categories (Critically Endangered, Endangered, Vulner-
able, Near Threatened) to identify endangered species.

Data analysis
The data collected were processed using Microsoft Excel
version 2010 software, which was also used to draw
graphs (Pie charts, charts and histograms). The variables
were presented in percentage.
The phototherapeutic importance of each species was

assessed by calculating four parameters, namely:

– The informant fidelity index (FI)

FI ¼ Nc
Nt x100 (Nc = number of informants in a given

category who cited the species; Nt = total number of in-
formants in all categories who cited the same species).
It makes it possible to assess the relationship between a

given plant species and its use by herbalists and/or trad-
itional healers in the treatment of candidiasis [49, 50].

– The Informant Consensus Factor (ICF) calculated
by the formula (total number of revenues minus
total number of informants / total number of
revenues minus 1) [49, 51, 52]. This consensus
factor of informants here expresses their “approval
rate” in related to the plants used to make the
recipes for candidiasis treatment. The value of the
ICF is less than or equal to 1, so when the value of
the ICF is less than 0.5, the consensus is low, when
it is between 0.5 and 0.75 the consensus is high and
very high when the ICF tends towards 1.

– The citation frequency (Fc) expressed as a
percentage (%) and obtained by the formula:
(number of citations of a species / total number of
citations of species) × 100 [53, 54].

– The contribution of each plant species to recipes
composition (Cpr) expressed as a percentage (%). It
is also the frequency with which plants are involved
in recipes. It was calculated by the formula (number
of recipes using the plant species / total number of
recipes) × 100 (55).

Results
Sociodemographic characteristics of responders
The recipes were provided by seventy-three (73) infor-
mants, fifty-one (51) market herbalists and twenty-two
(22) traditional healers with an average age of 52 ± 14.65
years. All the traditional healers were men and the mar-
ket herbalists were women. The average ages of trad-
itional healers and herbalists were 53.54 ± 14.79 years
and 51.31 ± 14.63 years respectively, with 40 to 60 years
as predominant age group (Table 1). The majority (90%)
of informants were experienced in this activity for at
least ten years. And more than half of them (63%) had
more than twenty years’ experience (Fig. 2) but trad-
itional healers seem to be less experienced than market
herbalists. Two thirds (67%) of the responders were out
of school. However, the traditional healers sub-group
has more educated people than the market herbalists
(Fig. 3).

Inventory of recipes and plant species
A total of 124 recipes were provided, 81 (65%) of which
were from market herbalists. Table 2 gives the

Fanou et al. BMC Complementary Medicine and Therapies          (2020) 20:288 Page 4 of 18

http://www.theplantlist.org


composition of the recipes served. The recipes are made
up of a single plant species (21.77%) or a combination of
plants species (78.23%). The number of plants per recipe
varied according to the category of informants. It was ob-
vious that the proportion of plants constituting the recipes
for market herbalists was in opposite trend compared to
that of traditional healers. Indeed, plant associations were
much more noticeable among herbalists with 45.68% of
recipes composed of more than 6 plant species compared
to only 6.98% among traditional healers. It should be
noted that in some cases (6.45%) non-plant elements such
as mineral compound (kaolin, alum or salt) and sulphur
are added to plant organs in the composition of recipes.
The high proportion of recipes provided by herbalists

could have a pecuniary cause. Indeed, since the recipes
were bought from herbalists and the cost of a recipe var-
ies most of the time between 300f CFA for the cheapest
and 500f CFA or even 1200f CFA for the most expen-
sive, the herbalists prefer to pay for the same affection
all that they know as recipes.
The most used preparation method is decoction (82%).

Only traditional healers talked about maceration,

corresponding to only 2.45% of recipe preparation
methods (Fig. 4). The oral route was the most indicated
route (45.16%) by informants for preparation administer-
ing (Fig. 5).
The floristic inventory of species identified 109 species

of 101 genera and divided into 44 botanical families
(Table 3) with an overall ICF consensus index of 0.12.
The most represented families were Leguminosae

(20.18%) followed by Euphorbiaceae (5.50%), Apocyna-
ceae (5.50%), poaceae (4.59%) and Combretaceae (4.59%)
(Fig. 6).
The most frequently cited species were Pteleopsis sub-

erosa Engl. & Diels, Lantana camara L., Cyanthillium
cinereum (L.) H. Rob, Ocimum gratissimum L. and Lip-
pia multiflora Moldenke with respectively 29.36, 26.61
and 22.94% citation frequencies respectively. The most
frequently mentioned species did not necessarily belong
in order to the most represented botanical families.
Their respective frequencies of involvement in the com-
position of the recipes (Cpr) were 25.81, 23.39, 20.00,
20.00 and 20.00% respectively and their pairs of relative
loyalty indices (herbalists/Traditional healers) were

Table 1 Age distribution of respondents

Age groups (years) Herbalists n (Frequency in %) Traditional healers n (Frequency in %) Overall n (Frequency in %)

Below 20 0 (0%) 0 (0%) 0 (0%)

[20–40[ 9 (17.65%) 3 (13.64%) 12 (16.44%)

[40–60[ 26 (50.98%) 12 (54.54%) 38 (52.05%)

60 and more 16 (31.37%) 7 (31.82%) 23 (31.51%)

Total 51 (100.00%) 22 (100.00%) 73 (100%)

Fig. 2 Professional experience of informants
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(93.75%; 6.25%), (89.66%; 10.34%), (100.00%; 00.00%),
(68.00%; 32.00%) and (96.00%; 4.00%) respectively. Among
these species, Ocimum gratissimum L. was the only plant
strongly cited by both market herbalists (66,67%) and trad-
itional healers (33,33%) and involved in about 20% of the rec-
ipes provided (Table 3). Also, it should be noted that even if
Cyanthillium cinereum (L.) H. Rob and Lippia multiflora
Moldenke seem to be two species widely used by herbalists,
traditional healers did not use them so frequently.
In addition, seven (07) species of plants inventoried in this

study are on the IUCN Red List as Near Threatened (Caja-
nus cajan (L.) Millsp., Eucalyptus camaldulensis Dehnh.);
Vulnerable (Afzelia Africana Pers., Garcinia kola Heckel,
Gossypium hirsutum L., Khaya senegalensis (Desr.) A. Juss.);
and Endangered (Pterocarpus erinaceus Poir.).
Different plant organs are used to treat different can-

didiasis. At the end of this survey, eight (08) plant or-
gans were involved in the composition of traditional
recipes (Fig. 7). Leafy stems (44.53%) were the most
commonly used, followed by whole plants (15.74%) and
bark (15.55%). Roots have only a minor role (7.87%) in
recipes against candidiasis. Indeed, leafy stems and/or
leaves are very important in medicinal recipes since they
would constitute the basis for the synthesis of the major-
ity of phytochemical compounds.

Discussion
The knowledge of the plants used in the treatment of
candidiasis is at the level of the elderly. Indeed, in Benin
as elsewhere, endogenous knowledge is often hold by
elder or wise people. Thus, properties of medicinal
plants are ancestral knowledge that is only transmitted
from one generation to another [60, 61]. Other surveys
conducted in practitioners Africa on endogenous care
practices yielded some findings comparable to ours. In
addition, the high degree of seniority of traditional in
this care counsellor has also been reported in surveys
dealing with medicinal plants [50, 62]. In this sense, As
Zougagh et al. [50], others authors argued that deep
knowledge on the use of plants for healing purposes
could only be acquired after years of practice [63, 64].
The female predominance of market herbalists and

male predominance of traditional healers observed in
this study could be explained by the fact that in Benin,
sales at the market is an activity mainly carried out by
women. Surveys on the traditional use of plants against
infections carried out in Benin in the same geographical
area support our results [42, 45, 65]. Similar findings
were obtained in research activities carried out in other
African area highlighting the female-biased sales from
the age group of 40 years and over [64, 66]. However, in

Fig. 3 Educational level of respondents

Table 2 Composition of recipes

n (Frequency in %)

Single plants Plants + NPE 1Plant 2plants 3 to 5plants 6plants and more

Herbalists 80 (98.77%) 1 (1.23%) 10 (12.35%) 11 (13.58%) 23 (28.40%) 37 (45.68%)

Traditional healers 36 (83.72%) 7 (16.28%) 17 (30.23%) 16 (37.21%) 7 (16.28%) 3 (6.98%)

Global 116 (93.55%) 8 (6.45%) 23 (21.77%) 27 (21.77%) 30 (24.19%) 40 (32.26%)

NPE non-plant elements (Kaolin, alum, sulphur)
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other parts of Africa, such as Morocco, the sale of medi-
cinal plants is an activity exclusively done by men [50].
On the other hand, all the traditional healers in the
current study were male, unlike the results reported by
Klotoé et al. (2013) where both sexes were represented
with a male predominance [44].
The responders (men/women) in our study were

mostly illiterate. Our results concordance with those of
other authors working in South Benin [44, 67, 68] with
focus on the education rate among traditional healers
(68.19%) compared to market herbalists (17.65%). But,

unlike our study, Koudokpon et al. (2017) had only
illiterate market herbalists [68]. Differences observed in
our study could be due to the fact that our study dealt
with almost the whole southern part of Benin and took
into account more traditional healers than theirs, which
was limited to two cities.
Regarding plant recipes, Klotoé et al. (2018) in their in-

vestigations of anti-hemorrhage plants found as in this
study, that recipes based on medicinal plants provided by
traditional healers contain mineral compounds [69]. The
addition of mineral compounds to some compositions

Fig. 4 Recipe preparation methods

Fig. 5 Administration modes of preparation
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especially among traditional healers would have a stabiliz-
ing role.
Many studies showed that in practice, decoction was

the most common method of preparing herbal recipes
often indicated by traditional healers. Indeed, in Benin,
the recent work of Koudokpon et al. (2017) on plants
used in the treatment of infections and that of Fah et al.
had reached the same conclusions [67, 68]. In other area
in Africa, several authors in Togo, Nigeria, Congo and

South Africa had also found that decoction was the most
common preparation method used by traditional healers
[62, 54, 70, 71]. Kinda et al. (2017) reports that this
method is the most efficient way to extract bioactive
compounds from plants [72]. This may explain why
many traditional healers use it most often.
The oral administration of the preparations was the

preparation method, the most recommended way of ad-
ministration. According to many other authors, it is also

Fig. 6 Distribution of botanical families
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the route of administration for most herbal preparations
both in our study area [61, 67] and in other countries
[70, 71, 73–75].
The very low degree of Informant Consensus Factor

(ICF) in this study could be justified by the difference in
the composition of the recipes served. The diversity of
single species cited, often involved in the recipes pro-
vided, and could justify this weak consensus. This could
also be related to socio-cultural factors. Since the popu-
lations of southern Benin are of different ethnic groups
and cultures, endogenous practices regarding the use of
medicinal plants could be different. Indeed, several eth-
nic groups were met during the survey. These include:
Aïzo (Atlantic Department); Fons (Littoral and Zou De-
partments); Idaasha, Ifè, Isha (Collines Department);
Mahi (Zou and Collines Departments); Goun, Yoruba
(Ouémé and Plateau Department); Adja (Mono and
Couffo Departments). Some authors who have worked
in the same geographical area found the inhabitants be-
longing to different socio-cultural groups [76–78]. This
study therefore shows that Benin is home for a wide var-
iety of medicinal plant species used in the treatment of
candidiasis.
The botanical families most cited in this work (Legu-

minosae, Euphorbiaceae, Apocynaceae and Combreta-
ceae) were similar to those obtained by Koudokpon et al.
(2017) who, in their studies on plants used in the treat-
ment of infections pointing out that Leguminosae spe-
cies were predominant in the recorded species [45, 79];
candidiasis being infections due to Candida yeasts. How-
ever, other researchers in Africa found species belonging
the Fabaceae family the most represented [64, 70]. This
could be related first to geographical conditions (nature

of soils, climatic and other factors) that did not always
favor the growth of the same plant species on different
soil types and having then a significant influence on bio-
active compounds, but also to socio-cultural factors [63].
Since knowledge on the therapeutic use of plants was
often transmitted from one generation to another, the
plants indicated in the treatment of a disease may also
differ from one location to another or from one ethnic
group to another.
Since few ethnobotanical surveys on candidiasis were

specifically carried out, our results on the plant organs
used was similar to those of many recent studies on
plants with antimicrobial properties [68, 79]. However,
unlike many plant studies, Kinda et al.(2017) found in an
ethnobotanical survey of plants used in neuropsychiatric
disorders that plant roots were the most commonly used
by traditional healers [72].
The frequent involvement of leafy stems in recipes

could be explained by the fact that the phytochemical
compounds responsible for antifungal effects are more
concentrated in these plant organs than others. Chem-
ical groups are reported to be more abundant in this
plant organs, where secondary metabolites are synthe-
sized [79]. Castillo et al. reported that terpenes, tannins,
flavonoids, essential oils, alkaloids, lecithin and polypep-
tides are the chemical compounds with antifungal prop-
erties in plants [80]. These properties observed with
coriander essential oil on Candida spp. strains are re-
ported by Freires et al. to be related to monoterpenes
and sesquiterpenes present in the leaves of this plant
[81]. In addition, ethnobotanical surveys conducted in
Benin on medicinal plants sold in Benin have shown that
leaf stems are the most commonly used plant organs by

Fig. 7 Plant parts involved in recipes
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medicinal plant sellers, that decoction is the most rec-
ommended method of preparation by traditional practi-
tioners and that the oral route is the most commonly
used for the administration of medicinal plant recipes
[57, 69]. Among plants identified in this survey, nine are
previously cited. These ones are: Allium sativum L. [55];
Catharanthus roseus (L.) G.Don [31]; Cymbopogon
citratus (DC.) Stapf (79); Garcinia kola Heckel [55]; Hyp-
tis suaveolens (L.) Poit [30].; Ocimum gratissimum L.
[42], Parkia biglobosa (Jacq.) G Don [58]; Pteleopsis sub-
erosa Engl. & Diels [26, 59]; Xylopia aethiopica (Dunal)
A. Rich [39].
Among the 109 medicinal plants species identified in

the treatment of candidiasis in southern Benin, 7 species
are listed as near threatened plants on the IUCN red list.
This confirms the anthropogenic pressure exerted on
plant resources and raises the question of plant conser-
vation. Indeed, as shown by Djégo et al. (2011), in Benin,
deforestation leads to the disappearance of several medi-
cinal plants [42]. It is therefore important to sensitize
the populations on the conservation of plant biodiversity
in order to guarantee access to medicinal plants for fu-
ture generations.

Conclusion
This current ethnobotanical study showed that South
Benin is an overflowing area with many species of medi-
cinal plants indicated the traditional treatment of can-
didiasis. Market herbalists and traditional healers have
indicated 109 medicinal plants in the treatment of can-
didiasis. The most used species are P. suberosa, L.
camara, C. cinereum, O. gratissimum and L. multiflora.
The various species identified could be new sources of

bioactive molecules. However, this requires further
pharmacological and toxicological studies.
This study could be very useful to scientists for further

research works in order to investigate experimentally the
properties of the plant species thus identified to effect-
ively inhibit or even kill Candida strains involved in can-
didiasis. It could also be extended to the whole country
in order to have a single database of medicinal plants
used in the treatment of candidiasis.
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