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Abstract

Background: Traditional medicine has an important role in local communities, who use plants in the
treatment of various diseases. The research of traditional uses of medicinal plants allows us to document and
analyze ethnopharmacological practices. This paper reports on an ethnobotanical survey that was conducted
in the Protected Landscape of the “Serra de Montejunto”, a Portuguese area in the west of the Iberian
Peninsula, where these studies were nonexistent.

Methods: The information was obtained through semi-structured ethnobotanical interviews with 78 informants, who
were selected from several zones from the study area to have a representative of the entire landscape, during 2014.
Local medicinal uses of plants were identified and grouped into 10 categories through data analysis, in quantitative
indices such as the relative frequency citation (RFC), the cultural importance index (CI), and the informant consensus
factor (FIC). These were used to evaluate the importance of medicinal plants to the locals.

Results: In the fieldwork, we found 105 taxa used as medicinal plants which belong to 46 families, where Rosaceae,
Asteraceae, Fabaceae, and Lamiaceae are the ones with more diversity. The plants were grouped into 10 categories, where
the digestive category is the most cited, with 54 taxa, and the ophthalmological category is the less cited, with only one
taxon. Leaves and aerial parts are the components most used. Infusion is the most reported form of preparation, along
with the oral administration. Most plants referred in this study are still in use today; only 17 are no longer used at the
present time because habits have changed. A catalog of medicinal plants was also drawn up.

Conclusion: This work enabled us to explore once more our experiences and memories as well as the ancestral use of
plants with the goal of expanding ethnopharmacological knowledge. The absence of ethnobotanical studies in this
region led us to gather information about useful plants and their applications and benefits. This research helps in the
conservation effort of the collective knowledge of medicinal plants for future generations. However, a detailed analysis by
body system is still required.
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Background
Plants have been used since ancient times by humans.
Several purposes have been served by them such as food,
spices, medicine, ritual components. The knowledge of
plants and their benefits have been accumulated and
passed on through the generations, through writing or

memory. While some knowledge has been lost other has
endured to present days and is still in use.
The scientific discipline dedicated to the relationship

between man and the use of plants is called ethnobotany
[1]. The American botanist John W. Harshberger coined
the term “ethnobotany” in 1985 to describe studies of
“plants used by primitive and aboriginal people” and in
his 1896 publication, The purposes of ethno-botany, [2],
he suggested “ethnobotany” be a field which elucidates
the “cultural position of the tribes who used the plants
for food, shelter or clothing,” generally accepted as a
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starting point for this field as an academic discipline [3].
Therefore, ethnobotany deals directly with the interrela-
tionship between people and plants, including all forms
of perception and appropriation of plant resources [4].
The human being has always tried to find in the plants

that nature so lavishly offers sustenance as well as heal-
ing for various diseases that afflicted the course of its ex-
istence [5].
Plants have always been the primary source of treatment

humanity used for disease and injury. Initially, they were
used empirically, selected and tested. The knowledge of
their effects and toxicity was then passed on. Through this
process and collective memory, many plants are still used
in the traditional way. The use of plants in therapy re-
mains, worldwide, an important means of combating dis-
eases. Medicinal herbal products in developing countries
account for 80% of drugs used [6]. The same authors state
that since 2002 the World Health Organization has
launched its first global strategy on traditional medicine.
Several studies on the use and effects of medicinal

plants have been conducted throughout the world with a
marked increase in the Iberian Peninsula. In Portugal re-
search on ethnobotanical projects was initiated by the
Portuguese Institute for Nature Conservation and For-
estry. The 2000’s study commissioned was titled: “Aro-
matic and/or Medicinal Plants in the National Network
of Protected Areas”. In that study, the Protected Land-
scape of “Serra de Montejunto” was not featured. This
article however focuses solely on that region.
While Portugal is a Mediterranean region due to its

edaphoclimatic conditions, the country has a high phy-
todiversity and inherent resources with a high potential
for medical purposes [6]. For some authors, the plants
from the Mediterranean region have real medicinal po-
tential [7]. With this work, we intended to verify that in
the region studied, there is a great biodiversity and a
documented use of medicinal plants.

Methods
Study area
The Portuguese Protected Area of “Serra de Montejunto”
was created in 1999 [8] due to the national importance of
its natural vegetation. It is located in the western part of
the Iberian Peninsula (Portugal), comprised of 4897.39 ha
and stretches over 15 km with a northeast (NE)–south-
west (SW) orientation; is limited by the Cadaval munici-
pality (East) and the Alenquer municipality (West); and is
in the Lisbon District (Fig. 1). It is part of the Dividing
Portuguese Sector integrated into the inner Mediterra-
nean Region [9, 10], and in a biogeographic context, it is a
Mediterranean bioclimate, with a mesomediterranean
thermotype and subhumid to humid ombrotype, accord-
ing to the Rivas-Martinez Worldwide Bioclimatic Classifi-
cation [11] and the Monteiro-Henriques maps [12].

This territory contains important biophysical charac-
teristics resulting from its unique geography, in that the
studied area, a large anticline of calcareous origin whose
summit reaches an altitude of 666 m enjoys a privileged
geographic location, between the coast and the Tagus
Valley, encompassing the Montejunto and the Estrela
mountainous, acting as a barrier to the oceanic influ-
ence, separating the rainiest part of the country from the
driest. The Protected Landscape of the Montejunto
Mountain, marked by millennia of anthropic action, still
holds some vestiges of the primeval vegetation, which
testify to the potential of the region’s plant life within
the scope of the Arisaro Simorrhini-Quercetum Broteroi
oak forest. Concerned to the flora of Mediterranean in-
fluence, more than 750 taxa have been identified, di-
vided by 91 botanical families, of which the Asteraceae,
Fabaceae, Poaceae, and Lamiaceae families have more
than a third of the floristic variety [13].
This is the specific area this work was conducted in

and refers to as it explores the use of medicinal plants
by the locals.

Data collection
The fieldwork was carried out in 2014, between March
and December. Working with 78 informants, we ob-
tained data about 105 medicinal taxa, belonging to 46
botanical families and a corresponding total of 2808 use-
reports. The information obtained in the interviews was
about wild or cultivated plants, which were obtained by
the interviewees themselves or by their family, and pur-
chased plants were never considered. Local medicinal
uses were identified and grouped into 10 categories: cir-
culatory, dermatological, digestive, neurological, ophthal-
mological, reproductive, respiratory, skeleton and
muscles, urinary, and other uses.
In gathering the data for the project, we used semi-

structured ethnobotanical interviews [1, 14] that, while in-
formal, were acquiesced by the participants through oral
agreement. The people interviewed, in their local language
(Portuguese language), were either current or former resi-
dents of the area, selected because of their knowledge on
the subject. Most were recommended by other locals
when the topic came into question.
To complement the interviews and aid in the identifi-

cation of the plants, the informants were presented with
photograph portfolios and a herbarium created by the
authors or invited to a field walk. Some were interviewed
a second time in order to expand on the already com-
piled information.
This knowledge of ethnopharmacological plant uses

was transmitted through oral traditions (parents or other
relatives). Many of informants referred that this know-
ledge was also been complemented by personal experi-
ence (45) and the youngest informants reported other
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sources, such as books (22), television, radio, or internet
(20).
Of the total 78 interviewees, 55 were women. That

represents 70% of the sample. The age of the sample
varied from 19 to 94 years, averaging at 68 years old.
Around 50% of this group was already retired. While
four had higher education, the majority was not sci-
entific literate, either not having gone to school or
not having more than primary education (Table 1).

Botanical identification
All medicinal plants reported were identified using the fol-
lowing literature: Coutinho [15], Franco [16, 17], Franco
and Rocha-Afonso [18–20], and Castroviejo et al. [21–36].
To compare the existing Portuguese local names, we used
Rocha [37], Fernandes and Carvalho [38], and Arias [39],
and the scientific names of plant species were confirmed
in accordance with the International Index of Plant Name
(http://www.ipni.org) and the Plant List database (http://
www.theplantlist.org).
Voucher specimens were prepared and deposited in the

Herbarium “João de Carvalho e Vasconcelos” of the “Insti-
tuto Superior de Agronomia” (LISI), University of Lisbon.
Most of these medicinal plants are part of the floristic

inventory of the Protected Landscape of “Serra de Mon-
tejunto” [13].

Ethnobotanical data analysis
This study was conducted in order to obtain data about
the medicinal plants used in the region, their local

Portuguese names, their medicinal uses and applications,
preparation, administration, condition (fresh or dried), if it
is actually used (yes or no), and parts of the plant used.
The information obtained during the interviews, re-

corded in Table 2, was statistically analyzed. The re-
ported plants were grouped into 10 categories, based on
the body systems, each of which is divided into several
subcategories, in accordance with the information gath-
ered from the informants.
To establish a deeper pharmacological knowledge of this

region, the data was also assessed using quantitative ana-
lysis, namely ethnobotanical richness (R), relative frequency

Fig. 1 Location of the study area in Portugal

Table 1 Demographic details of 78 informants

Category Subcategory Frequency

Gender Male 23 (30%)

Female 55 (70%)

Age 50 or less 12 (15.4%)

51–60 8 (10.2%)

61–70 24 (30.8%)

71–80 21 (26.9%)

81 or more 13 (16.7%)

Education level Illiterate 21 (26.9%)

Primary 29 (37.2%)

Middle 15 (19.2%)

Secondary 9 (11.6%)

University 4 (5.1%)
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citation (RFC), cultural importance index (CI), and inform-
ant consensus factor (FIC).
The quantitative data obtained allowed for solid com-

parisons with other similar studies.

Ethnobotanical richness
The ethnobotanical richness (R) is the number of useful
medicinal species [40]. The result obtained will be com-
pared with that of other equivalent studies carried out in
Portugal [41–43].

Relative frequency citation
The relative frequency citation (RFC) is given by RFC = FC/
N, where FC is the total number of informants that referred
to the taxon and N is the total number of informants. This
index reveals the importance of each species [44].

Cultural importance index
The cultural index (CI) is given by CI = UR/N, where UR
(use-reports) is the use recorded for every taxa and N is
the total number of informants. This index was used to
estimate the cultural significance of each species, in
other words, to verify, in quantitative terms, to what ex-
tent each species is present in the local culture and in
the memory of the inhabitants in the study [45].

Informant consensus factor
The informant consensus factor (FIC), testing homogen-
eity on the informant’s knowledge, is given by the ratio
between the number of use-reports (nur) minus the
number of taxa used (nt) and the number of use-reports
minus one, that is, FIC = (nur − nt)/(nur − 1). A high value
in this index (near to 1) indicates that there exist well-
defined selection criteria for the species regarding a spe-
cific illness category on behalf of the informants and/or
that they are in full agreement in using that species for a
specific use, while a low index (near to 0) indicates the
choice of the species was random and that there is no
consensus among the informants on the medicinal use
of the species [46]. The result will be compared with
others known to Portugal [41, 43].

Results and discussion
Diversity of medicinal plants and plant parts used
In Table 2, we list the plants cited by a minimum of three
different informants using the criteria of Le Grand and
Wondergem and Johns et al., cited in Bonet et al., [47], or-
ganized in alphabetical order by the corresponding botan-
ical families (46). This table also contains other data such
as categories and subcategories used, as well as methods
of preparation and administration and voucher numbers.
The 10 botanical families with more taxa were Rosa-

ceae (12 species), followed by Asteraceae, Fabaceae and
Lamiaceae (eight species each), Solanaceae (seven),

Apiaceae and Poaceae (four species each), Brassicaceae,
and Cucurbitaceae and Malvaceae (three species each).
The remaining 36 botanical families were represented by
only one or two species. The most represented families
coincide with those of other ethnobotanical studies in
the Mediterranean area with this same methodology
[41–43, 47–54].
These families predominate in local folk medicine,

probably because they are widely represented in the local
flora [47].
The 11 botanical families with more mentions were

Malvaceae (504), Lamiaceae (220), Rosaceae (163), Poa-
ceae (161), Rutaceae (151), Asteraceae (134), Equiseta-
ceae (128), Apiaceae (100), Amaryllidaceae (97),
Oleaceae, and Solanaceae (86 each). Note that botanical
families with more taxa, mentioned above, are not ne-
cessarily the most cited.
As shown in Fig. 2, the plant parts used for medicinal

proposes were in decreasing order: leaves, aerial part,
flower, fruit, sap, seeds, lemon skin, root, silk, fruit pe-
duncles, bulb, latex, and onion skin. The section “other”
integrated the parts that were mentioned less than 1%
(also in decreasing order: tuber, orange skin, young
shoots, juice, resin, olive oil, pericarp, stem, corn kernel,
mesocarp, petals, and seed coat).
The leaves, with the highest percentage of use, were also

the parts most cited in other similar ethnobotanical works
[42, 43, 47–49, 52, 54]. According to Bonet et al. [47], the
easy accessibility of the leaves is the reason why they were
used most of the times for medicinal purposes.
In most cases, the plant parts were used singularly and

sometimes as a combination of two or more parts. For
example, the aerial part and flower of Chamaemelum
nobile (L.) All. were both used for diuretic purposes, or
the aerial part, flower, and leaves of Borago officinalis L.
were used to lower fevers.

Preparation and administration mode of medicinal plants
The preparation of medicinal plants is done in several
ways, such as alcohol maceration, cooking, direct applica-
tion, direct ingestion, infusion, ointment, poultice, smoke,
syrup, and vapors. The most commonly used preparations
were infusions (70% approximately), direct applications
(10% approximately), and vapors (with 7% approximately).
The remaining applications have about 13% of predomin-
ance (see Fig. 3). The prime method of preparation was
the infusion, which corroborates Bonet et al. [47].
It is also important to point out that in most cases, it

is very difficult to separate the procedures of decoction
and infusion [47], whereby we considered, in this paper,
the second method, which is the main method of prep-
aration for oral and external administration.
Also, we can see that water is the vehicle for almost all

oral and external preparations and it was used in the
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Fig. 2 The plant parts used

Fig. 3 The preparation of medicinal plants
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preparation of area or used to wash some parts of the
body.
It should be noted that poultices were applied funda-

mentally over a piece of tissue.
Syrup, obtained mainly by sugar maceration, and alco-

hol maceration, was mostly used for rheumatism (with
Allium sativum L., Tamus communis L., and Atropa
belladonna L.) or for respiratory purposes like the treat-
ment of bronchitis with patches (with Rosmarinus offici-
nalis L.).
The smoke preparation, with only Hyoscyamus albus

L., was applied for earache and toothache.
Almost all of the taxa are used alone as very few

mixes have been identified. For example, in the produc-
tion of poultices, flour was used, and in the preparation
of ointments, olive oil and elderberry were used.
The Fig. 4 shows that the two main administration

processes were oral (in 61% of cases, approximately) and
external administration (in 33% of cases, approximately).
In other situations were used inhalation, to rinse one’s
mouth, gargle, irrigation and enema.
To conclude the general analysis of Table 2, it should

be noted that only 13 taxa were used in a dried condi-
tion as the others were used in fresh and in fresh or
dried. A few taxa, 19, were only used in the past, mean-
ing they are no longer used by the populace even though
the memory lingers as they were indeed mentioned in

the interviews. The average number of plants referred
per informant was approximately 26.68. The average
number of use-reports referred per informant was equal
to 36. The average number of use-reports referred per
taxon is approximately equal to 26.74; the average num-
ber of different local Portuguese names per taxon was
approximately equal to 2.9. Twenty plants were cited by
50% or more of interviewees.

Local Portuguese plant names
Informants used 304 local names to refer to the 105
medicinal taxa cataloged. These names were checked
against Portuguese publications that claim to contain
all previously published common plant names [37–
39]. We found several undocumented local names;
for example, “bódanha”, “erva-da-infeção” and “erva-
do-betadine”. It is also important to note that some
local Portuguese names allude to their uses such as
“quebra-pedra” (kidney stone of urinary category)—
Phyllanthus niruri L.—or “erva-hepática” (liver of di-
gestive category)—Agrimonia eupatoria L..
Table 2 has 315 vernacular names because some of

them are repeated because different plants can have
the same popular name (“pinheirinha”, “cavalinha”,
“rabo-de-cavalo”, “tojo”, “hortelã”, “malva”, “malvas”
and “limonete”).

Fig. 4 The administration processes
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Diseases treated by medicinal plants
The reported plants were grouped into 10 categories,
based on the body systems, each of which is divided into
several subcategories, based on the information gathered.
Sometimes, the interviewees do not mention specific dis-
eases or conditions; instead, they mention some organs
(for example, liver or heart) or some processes (for ex-
ample, cicatrizing or mineralizing). Figure 5 presents these
10 categories, with 54 taxa being included in the digestive
category, 37 in circulatory category, 34 in urinary category,
28 in dermatological category, 27 in respiratory category,
15 in neurological category, 12 in reproductive category,
11 in the skeleton and muscle category, one in ophthal-
mological category, and 13 in other category (medicinal
plants in contexts not covered in the previous categories).
It is important to note that most plants are included in
more than one category. The number of subcategories
varied between two, in the ophthalmological category, and
22, in the dermatological category, a total of 95 subcat-
egories. Several taxa appear in more than one category.

Digestive category
Fifty-four medicinal plants were reported for this group. The
main species employed to treat digestive problems were Hy-
pericum perforatum L., Melissa officinalis L., and Geranium
purpureum Vill., with 70, 63, and 39 use-reports, respectively.
In other works carried out in Portugal, these medicinal plants
were also mentioned: Hypericum perforatum L. [41–43, 49,
54], Melissa officinalis L. [41–43, 49, 54], and Geranium pur-
pureum Vill. [41, 42, 49].

Circulatory category
This is a prominent category of plant use, with 37 taxa and
14 subcategories used for purposes related to the circula-
tory system and blood. The species indicated with the high-
est number of use-reports were Olea europaea L. var.
europaea (48), Eriobotrya japonica (Thunb.) Lindl. (25),
and Pterospartum tridentatum (L.) Willk. (24). The first
plant was referred in five studies [41–43, 49, 54] and the
remaining in two [49, 54].

Urinary category
With 34 taxa, mainly used as an infusion, the most re-
ferred were Zea mays L. (71), also referred in other Por-
tuguese studies [41–43, 49, 54]; Prunus avium (L.) L.
(57), referred in three [42, 49, 54]; and the species be-
longing to the Malvaceae family (50 each) that were
cited in two previous papers [42, 49]. It is curious to
note that this is the only category for which fruit pedun-
cles were used.

Dermatological category
The interviewees reported 28 plants to treat diseases re-
lated to this category. The administration method is fun-
damentally external. The taxa most cited were those
belonging to the Malvaceae family (39 each), Senecio ser-
pens G.D.Rowley (37), and Aloe vera (L.) Burm.f. (35). It
has the largest number of subcategories (22) and the inter-
views reported that wounds can be treated by 19 different
plants. Only the species of the Malvaceae family were ref-
erenced for similar purposes in Portugal [41, 42, 54].

Fig. 5 Number of the taxa for each illness category

Vinagre et al. Journal of Ethnobiology and Ethnomedicine           (2019) 15:30 Page 22 of 30



Respiratory category
Twenty-seven medicinal plants were reported to be used
in the treatment of respiratory problems, including Eu-
calyptus globulus Labill. (75), Citrus limon (L.) Osbeck
(74), and Daucus carota subsp. sativus (Hoffm.) Schübl.
& G. Martens (70). In other works carried out in
Portugal, the first species was mentioned in four [41, 42,
49, 54] and the remainder in three, respectively [41, 42,
49] and [41, 42, 54].

Neurological category
Fifteen medicinal plants were considered beneficial in
this category. The species with the highest number of
use-reports were Tilia cordata Mill. (63), Aloysia citro-
dora Paláu (44), and Melissa officinalis L. (33). The same
uses were referred in similar studies carried out in
Portugal, namely [41, 42, 49, 54] for Tilia cordata Mill.,
[42, 49, 54] for Aloysia citrodora Paláu, and [42, 43, 49,
54] for Melissa officinalis L..

Reproductive category
The informants reported 12 taxa, which belong to nine
botanical families (Apiaceae, Cucurbitaceae, Equiseta-
ceae, Fabaceae, Juglandaceae, Malvaceae, Poaceae,
Rutaceae, and Urticaceae). The species of Malvaceae
family, with 38 use-reports, Parietaria judaica L. (14)
and species from Equisetaceae family (12) were the most
cited. The first family, Malvaceae, was referred in three
studies [41, 42, 49] and the last, Equisetaceae, in two
[49, 54] such as Parietaria judaica L. [49, 54].

Skeleton and muscles
Eleven taxa were mentioned. Tamus communis L., Frax-
inus angustifolia Vahl, and Allium sativum L. were the
species with the highest number of use-reports, 43, nine
and seven, respectively. It is interesting to note that
Tamus communis L. is only found in this group. These
species were mentioned in works carried out in Portugal
for the same uses, namely Tamus communis L. [54],
Fraxinus angustifolia Vahl [41, 42, 49, 54], and Allium
sativum L. [42, 54].

Ophthalmological category
It was reported one taxon in this group, Rosa canina L.,
with 36 use-reports. Note that this taxon is not referred
to in any other category and petals were mentioned as
the part used only in this instance. Carvalho [54] has
also cited this taxon in association with this category.

Other category
This category has seven subcategories used in contexts
unrelated or not connected with the previous categories
(anti-cancerous, anti-inflammatory, aphrodisiac, earache,
fever, mumps, and to slim). However, 13 of the plants

that were reported in this category here were also men-
tioned in others.
Approximately 22.2% (10) of the botanical families

were reported in relation to only one specific affliction,
and approximately 44.8% (47) of taxa were reported in
only one category.

Quantitative assessment of ethnobotanical data
Characteristics such as homogeneity, importance, and
cultural similarity were evaluated using quantitative indi-
ces which contributed to make solid comparisons with
other independent Portuguese studies using the same
methodology contrasting the results with previous works
[41–43, 49, 54] as they relate to the traditional know-
ledge of medicinal plants used by the Montejunto
population.
The ethnobotanical richness (R) is the number of taxa

reported in each ethnobotanical study [40]. In this study,
R is equal to 105. In similar studies carried out in
Portugal, the values obtained were 88 [43], 104 [42], and
150 [41].
As we can see in Table 2, the relative frequency of cit-

ation of the reported species ranges from 0.05 to 0.96. In
Fig. 6, we have the 15 botanical taxa with the highest
RFC, which reveals the importance of these species. The
Citrus limon (L.) Osbeck has the highest value because it
was mentioned by 75 informants, followed by Lavatera
cretica L., Malva hispanica L., Malva sylvestris L., Dau-
cus carota subsp. sativus (Hoffm.) Schübl. & G. Martens,
and Melissa officinalis L.
In Table 3 and Fig. 7, we present the data relating to

the number of use-reports and the correspondent CI, for
the botanical taxa with more use-reports. We can see
that these 15 medicinal plants mentioned (14% of the
total) correspond to approximately 50% of the total use-
reports in Table 2. According to Table 2, CI ranges from
0.04, for taxa mentioned only by three informants and
with only three use-reports (Leucanthemum sylvaticum
(Brot.) Nyman, Opuntia maxima Mill., Phaseolus vul-
garis L., Ulex airensis Esp.Santo, Cubas, Lousã, C.Pardo
& J.C.Costa, Ulex jussiaei Webb, Ulex minor Roth, Pru-
nella vulgaris L., Oxalis pes-caprae L., Fumaria officina-
lis L., Phyllanthus niruri L., Hordeum vulgare L. and
Valeriana officinalis L.), to 2.15, for Lavatera cretica L.,
Malva hispanica L., and Malva sylvestris L. The low
values of CI, according Tuttolomondo et al. [53], in-
dicate that the local populations had little trust in
some of the plants concerning the treatment of cer-
tain pathologies or as a strong indication of a gap or
fading of traditional plant knowledge regarding their
medicinal uses. Note that only three of the plants
with CI equal to 0.04 are used nowadays (Leucanthe-
mum sylvaticum (Brot.) Nyman, Phaseolus vulgaris L.,
and Phyllanthus niruri L.).
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Fig. 6 The botanical taxa with the highest RFC

Table 3 The botanical taxa with more use-reports

Taxa URa FCb Number of different
subcategories

CIc Illness categories (in decreasing order)

Lavatera cretica L. 168 73 14 2.15 Urinary, dermatological, reproductive, digestive, and
respiratory

Malva hispanica L. 168 73 14 2.15 Urinary, dermatological, reproductive, digestive, and
respiratory

Malva sylvestris L. 168 73 14 2.15 Urinary, dermatological, reproductive, digestive, and
respiratory

Melissa officinalis L. 101 71 8 1.29 Digestive, neurological, and urinary

Citrus limon (L.) Osbeck 100 75 11 1.28 Respiratory, digestive, circulatory, other, and
neurological

Zea mays L. 78 64 8 1.00 Urinary, reproductive, circulatory, skeleton, and
muscles

Eucalyptus globulus Labill. 77 66 6 0.99 Respiratory and dermatological

Hypericum perforatum L. 76 58 8 0.97 Digestive, urinary, and circulatory

Aloysia citrodora Paláu 75 61 4 0.96 Neurological and digestive

Daucus carota subsp. sativus (Hoffm.) Schübl. &
G.Martens

72 71 3 0.92 Respiratory and digestive

Tilia cordata Mill. 69 64 4 0.88 Neurological, circulatory, and digestive

Equisetum arvense L. 64 40 15 0.82 Urinary, reproductive, circulatory, digestive, skeleton,
and muscles

Equisetum telmateia Ehrh. 64 40 15 0.82 Urinary, reproductive, circulatory, digestive, skeleton,
and muscles

Parietaria judaica L. 61 34 9 0.78 Urinary, reproductive, dermatological, and digestive

Geranium purpureum Vill. 58 39 10 0.74 Digestive, urinary, circulatory, and other
aThe number of use-reports
bThe number of informants that referred the taxon
cCI=UR/N

Vinagre et al. Journal of Ethnobiology and Ethnomedicine           (2019) 15:30 Page 24 of 30



The average FIC value for all categories is 0.90, higher
than the value obtained in other Portuguese studies [41,
43], which are respectively 0.85 and 0.48. The high FIC
values found in most of the medicinal categories reflect
a high level of homogeneity in consensus among the
users and indicate that natural remedies are still consid-
ered extremely effective
In Table 4, we have presented some important data for

each category, namely the number of taxa, the inci-
dence, the number of use-reports, the FIC, and the medi-
cinal importance. Through the analysis of this table, we
find that FIC varies from 0.69 for the category “other” to
1.00 for the ophthalmological category. Note that the
value of 1.00 for the ophthalmological category is due to
the fact that all informants indicated the same purpose
for the taxon they mentioned.

Comparison with similar studies from the Mediterranean
region
In the following, taking into account the quantitative
data collected, during the interviews, we present solid
comparisons with other similar studies using the same
methodology. In this context, Table 5 shows some quan-
titative data on medicinal plants in 11 regions, including
this study. The data collected from various regions of
Portugal, Spain, and other Mediterranean countries [41,
43, 48, 51–53, 55–58] are presented by the year of
publication.
The table shows that in terms of ethnobotanical rich-

ness, R, there are three studies with lower values than
this study. However, this corresponds to the second best
value for Portugal. The value obtained for FIC, 0.90, is
similar to the higher values recorded for the other
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Fig. 7 The botanical taxa with the highest CI

Table 4 Informant consensus factor (FIC) and medicinal importance (MI) of medicinal plants

Illness category Number of taxa
(nt)

a
Incidence
(%)b

Number of use-reports
(nur)

Informant consensus factor
(FIC)

c
Medicinal importance
(MI)d

Digestive 54 51.43 659 0.92 12.20

Circulatory 37 35.24 278 0.87 7.51

Urinary 34 32.38 483 0.93 14.21

Dermatological 28 26.67 427 0.94 15.25

Respiratory 27 25.71 375 0.93 13.89

Neurological 15 14.29 254 0.94 16.93

Reproductive 12 11.43 169 0.93 14.08

Skeleton and
muscles

11 10.48 87 0.88 7.91

Ophthalmological 1 0.95 36 1.00 36.00

Other 13 12.38 40 0.69 3.08
aA taxon may be listed in several of the categories of medicinal usage
bAs percentage of records on the total of 105 records
cFIC = (nur − nt)/(nur − 1)
dMI = nur/nt
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studies, which indicates a high degree of consensus
among the informants.

Medicinal plants reported by one or two informants
The previous statistical study was based on the plants
reported by three or more independent informants.
However, it is also considered important to present the
list of plants that were reported by only one or two in-
formants (Table 6), because, although they may be less
statistically significant, they may reflect the acculturation
that has occurred in the last half-century in the industri-
alized western countries, such as those of Western Eur-
ope, where, at least partially, a modern culture is being
adopted in detriment of the traditional one [59].

Conclusion
This work was a crystallization of the experience and a
way to take another look at the ethnopharmacological
knowledge unearthed and explored throughout the ex-
perience. The fieldwork also allowed the inventory of 105
taxa with medicinal properties used by the population
from the Protected Landscape of “Serra de Montejunto”
(Lisbon District, Portugal), where studies on the trad-
itional uses of plants were nonexistent. The plants were
distributed among 10 categories and 95 subcategories ac-
cording to their uses where digestive category included
the largest number of plant species.
The botanical families Rosaceae, Asteraceae, Fabaceae,

and Lamiaceae were those with the greatest species rep-
resentation, which can be explained by the predomin-
ance of these families in the Mediterranean flora and
also because they include some common plants. Al-
though the properties of these families are used in
pharmacology, they were not necessarily the most cited.

The leaves and aerial part were most often used in the
preparation of medicinal concoctions, followed by the
flower and fruit. The infusion and direct application
preparations were the most frequently used and oral ad-
ministration largely predominated over another one. The
plant was also most often used fresh.
Most plants referred in this study are still in use today.

Only 17 are no longer used at the present time because
habits have changed. For example, due to the availability
of medicinal products in pharmacies, Atropa belladonna
L., Ecballium elaterium (L.) A. Rich., Gomphrena glo-
bosa L., Hyoscyamus albus L., and Valeriana officinalis
L. are no longer favored.
The informants reported 315 common names for the

medicinal plants, 11 of which are repeated because dif-
ferent plants have the same local name.
In quantitative terms, by analyzing some ethnobotan-

ical data, we obtained similar results to other studies
carried out in the Mediterranean region.
Two of the most cited plants, Senecio serpens

G.D.Rowley and Aloe vera (L.) Burm.f., are not refer-
enced in other studies, yet they are used by the locals. A
more detailed analysis should be done relating to these
two plants correlating with its use and the predomin-
ance of their mention by the interviewees.
As shown by our analysis of data collected, both

through field research and interviews, the use of medi-
cinal plants based on folk knowledge is still very much
common in the region studied and still transmitted
through the generations. Some of the younger genera-
tions living in rural areas turn to the plant knowledge of
their ancestors instead of looking for a pharmacy. How-
ever, it is still possible for it to disappear from memory
which is why these studies, where the memory is pre-
served and transmitted in writing, properly cataloged

Table 5 Quantitative ethnobotanical data in several Mediterranean territories

Regions Ra Fb Nc R/N FIC
d

Montseny, Spain—2003 [55] 351 89 172 2.04 0.91

Serra de São Mamede, Portugal—2003 [41] 150 – 45 3.33 0.85

Western Pyrenees, Spain—2007 [56] 92 – 88 1.05 0.65

Trás-os-Montes, Portugal—2009 [43] 88 42 46 1.91 0.48

Alt Empordà, Spain—2009 [57] 335 80 178 1.88 0.91

Middle Navarra, Spain—2011 [51] 198 60 276 0.72 0.86

Eastern Mallorca, Balearic Islands—2012 [52] 121 64 42 2.88 0.71

Nebrodi Regional Park Sicily, Italy—2014 [53] 90 44 226 0.40 0.54–0.94

Bozyazı, Turkey—2015 [58] 159 55 178 0.89 0.11–0.74

Mount Hermon, Lebanon—2015 [48] 124 42 53 2.34 0.66–0.94

Serra de Montejunto, Portugal 105 46 78 1.35 0.90
aThe ethnobotanical richness
bThe number of families
cThe number of informants
dFIC = (nur − nt)/(nur − 1)
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and analyzed, are vital. They also may encourage others,
younger and/or outsiders, to take an interest in the
plants and their uses as well as in investigating the tradi-
tions and the possibilities. However, a detailed analysis
of each category and the benefits associated with the
plants mentioned is still needed.
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