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CrossMark

SINCE ancient times, humans have used plants for medicine, food, and shelter. The
trend towards the use of traditional medicinal plants is increasing in many developed
and developing countries due to their local abundance, cultural significance, and low cost of
procurement. In Algeria, phytotherapy is widespread and forms an integral part of the culture of the
local population, but unfortunately, no traditional Algerian pharmacopoeia has been established.
This  ethnobotanical study was carried out in Gouraya’s National Park (GNP)
(Bejaia, Algeria), based on a survey of 50 indigenous men and women. The
interviews focused on the profile (gender, age, level of education) and on the
plants and their uses (botanical family, vernacular names, and mode of use).
Results reveal the use of 24 plant species belonging to 18 families for the treatment
of various diseases. The collected data were analyzed by calculating family important
value, Lamiaceae is the most represented (FIV = 0.88), higher use value (0.96=UV),
and the relative frequency of citation (RFC= 0.62) were reported for Olea europeae
44% of the respondents were illiterate. While those with higher education represented
only 02% of the group. The majority (64%) of the local population in the study
area has traditional knowledge of medicinal plants to treat various human ailments.
Most plants had been involved in the treatment of digestive disorders (36%). This study also
revealed that leaves are the most commonly used parts and that infusion is the most common
mode of preparation in therapeutic treatment.

Keywords: Ethnobotanic, GNP (Algeria), Indigenous, Spontaneous medicinal plant, Traditional

medicine.
Introduction have had a complex relationship throughout history.
The use of aromatic and medicinal plants and their
Plant resources have remained an integral part of derivatives for food and therapeutic purposes has
human society throughout history. They has been been very common worldwide since ancient times
used for food, shelter, and medicine for a long (Schaal, 2019). Medicinal plants possess great
time (Pandey & Tripathi, 2017). Humans and plants importance in providing health care to about 80%
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of the rural population (WHO, 2002; Shrestha &
Dhillion, 2003). Plants have been an important
source of precursors and products used in a variety
of industries, including those of pharmaceuticals,
food, cosmetics, and agrochemicals (Suffredini et
al., 2004; Regnault-Roger et al., 2005).

Vegetates resources are used as a promising
source of various bioactive compounds which
constitutes the basis of a new drug where discovered
due to ethnobotanical studies (Mc-Kenna et al.,
1995; El-Hachlafi et al., 2020).

In recent decades, various methods/techniques
have been used to assess the historical importance
of known natural products while emphasizing their
potential as a source of novel compounds that can
be directly used as therapeutic agents, or even
as inspiration for medicinal compounds Source
chemist. Traditional knowledge is now a valuable
resource for researchers in the pharmaceutical
industry. Physicians, herbalists, and pharmacists
understand the healing power of medicinal plants
in making diseases more effective (WHO, 2002;
Urso et al., 2016; Mongalo & Raletsena, 2022). It
is currently proven that about 20% of the plant
species growing worldwide have therapeutic or
cosmetic properties, as they contain molecules or
active principles with different biological properties.
These active molecules are applied in various fields,
in medicine, pharmacy, cosmetology and agriculture
(Suffredini et al., 2004; Regnault-Roger et al., 2005).

A very rich and diversified flora used as
medicinal plants, herbs, and aliments due to its
geographical location and the significant diversity of
its climatic conditions characterize Africa (Farombi,
2003).

According to Quezel & Santa (1962), Algeria
possesses nearly 3,000 species of vascular plants
belonging to many botanical families with 15%
being endemic, but they have been poorly explored
and valorized by researchers. Over 600 plant species
are specially composed of medicinal and aromatic
plants (Mokkedem, 2004; Beloued, 2005).

The edaphic and climatic diversity makes
Algeria, in general, and its forests in particular,
show a region of North Africa whose spontaneous
flora is very varied in useful plants, in particular,
the aromatic and medicinal plants very rich in
plant species likely to provide natural substances
and original flavors useful for the various agro

Egypt. J. Bot. 63, No. 3 (2023)

alimentary, pharmaceutical, cosmetic industries,
etc. The present study aims to document medicinal
and aromatic plants used in traditional medicine in
Gouraya’s National Park (GNP) which is located
in the Wilaya of Bejaia (northeast of Algeria) to
contribute to saving local popular knowledge, to
contribute to the realization of a traditional Algerian
pharmacopoeia.

Materials and Methods

Study area

Gouraya’s National Park (36° 46’ N and 05° 06’
E) occupies an estimated area of 2080 ha. The GNP
is located in Bejaia city 250km East of Algiers at
an altitude of approximately 672 meters above sea
level. It is bordered by cliffs to the North and to the
East, by Issoumar » and Taourirt-Ighil » towns to the
west, and by Bejaia to the South. It is located entirely
in the Wilaya and commune of Bejaia, 127km east
of Tizi Ouzou, 110km northeast of Sétif, 96km west
of Jijel, and 239km South-East of Constantine.
Indeed, this park occupies 10.2% of the total area of
Bejaia (Mahmoudi, 2020) (Fig. 1).

The Gouraya was integrated to the park by
perfectible Decree N° 407/2001. In 2004, the GNP
has been classifed as biosphere reserve by Conseil
International of Coordination of Programme
«I’Homme et la biosphére » UNESCO, Paris.

Vegetal material

Vegetal material is essentially composed of
medicinal species (with therapeutic interest only)
harvested in the study area.

Data collection

To complete the current ethnobotanical
study, we carried out a local field study listing
most of the medicinal plants was used to treat
various diseases in the BSP region of northeastern
Algeria. Ethnobotanical data were collected from
respondents by providing a questionnaire based on
supervised fieldwork and interviews. The informers
included farmers, homemakers, shepherds, and
farmers. The questionnaire is based on personal
interviews with residents (50 indigenous people).
Responses included information on medicinal plant
use, such as original name, treatment of common
zoonotic diseases, ingredients used, formulations,
and route of administration (Faruque et al., 2019).
The taxonomic identification of plant species was
carried out with the help of the GNP researchers.
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Fig. 1. Geographical situation of Gouraya's National Park (GNP)

Data analysis

The collected ethnobotanical data were analysed
and summarised by descriptive statistical methods
such as frequency distributions, percentages,
tables, and graphs using Microsoft Excel (2013).
The relative frequency of citation (RFC), the
family importance value (FIV), and the use value
(UV) were determined.

Relative frequency of citation (RFC) 1is
calculated as the sum of informants that cite a use
for the plant species, as follows (Vitalini et al.,
2013; Vijayakumar et al., 2015):

RFC=F/Navec (0 <RFC<1)

where, F: represents the number of requested using
a specie and N: total number of informants.

Family Importance value (FIV): According to
Molares & Ladio (2009), the family importance
value indicate the importance of plant families
used plants. It was calculated using the following
formula:

FIV = NFC/NF

where, NFC: represent the number of families cited
by requested and N: total number of interviewees.

Use value (UV) is a quantitative method that can
be used in order to prove the relative importance of
the plant species known locally. The Equation to
determine the UV is given below (Tardio & Pardo-
De-Santayana, 2008).

UV=YUi/N

where, Ui: represents specific plant species declared
pharmaceutically important by the informers and
N: represents the total number of individual species
interviewed or reported

Results

Atotal of 24 medicinal plant species, belonging
to 18 families were used by the local communities
to treat human diseases. The presented data are
the general results of the ethnobotanical survey
conducted at Gouraya’s national park. Recorded
plant species with their botanical family,
vernacular names (French, Arabic, and Kabyle),
parts used, active ingredients, forms of use,
therapeutic effects, type of diseases treated, as
well as the relative frequency of citation (RFC),
family importance value (FIV) and use value
(UV) are listed in Table 1.

The results obtained show that the FRC values
vary from 0.24 (Phillyrea angustifolia) to 0.96
(Olea europeae) representing the most used species.

Based on RFC values and FIV, the most cited
species generally belong to the most cited families
as well. The highest values are in the Lamiaceae
family (presented by three species) with an FIV of
0.88. On the other hand, we noted the presence of
only one species per family, but the latter remains
widely appreciated by the respondents, such
as Pistacia lentiscus with an RFC of 0.96.

Egypt. J. Bot. 63, No. 3 (2023)
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TABLE 1. Cont.

= Q The UV varied between 0.11 (Smilax
< < aspera), 0.16  (Phillyrea  angustifolia)
and 0.57 (Pistacia lentiscus), 0.56 (Ruta
chalepensis and Rosmarinus officinalis), Olea
A 8 europeae has enregisted the highest UV (0.62).
S (e}
v
2 o 2 g _ Frequency of use of medicinal plants
é g 2 % .?D . According to the sex
> % 2 3 ° 2 2 Gender has a significant impact on the use of
2 % 2 % £ 5 3 medicinal plants, women use medicinal plants
g g © 3 % § ~ much more frequently than men. The results
== £ = a do show that 76% of women use medicinal
Em plants, compared to only 24% of men (Fig. 2).
g iﬁ E o E > %’ Women often have great expertise in the field
‘g e E 5 f 2 T Eeve of traditional herbal medicine, as well as great
ESs 258 %‘ g % = 5 responsibilities as mothers and homemakers.
= § 2 u_a g é g .% 'z g 2 The Kabylians knew about medicinal plants and
% Re s Z g z 2 their uses. This is due to the region’s rich diversity
< E 2 h g of medicinal plants.
g = g8
53 2%
g € g3
a - o=
) 5 7
= g £ =
=2, Esgzzy
; =z E 2 é %D "g : é Male
o .= o ‘= = o =
f& = § % & 2 é;; Fig. 2. Distributions by sex of the plants use
S <2 E frequency in the GNP
2 2 o According to the age
8 z 2 The ethnobotanical data showed that the
P S = younger generation had less knowledge about the
2 . 5 2 use of local plants compared to people aged, who
5 ] £ = B g had the most knowledge.
g é g 2 k=Y g o 2 g 3 £
2 B g = = 8 E 8 § o 2 8 s .. . . .
g L E) sEE . —‘:g - ‘é < & = The use of .medlcmal plants in this region
B -_§ M :Ti % &2 S g %" o is wide spread in all age groups. However, we
E “we oz 3 E 'g %‘ notice that this use increases with age of the
= < X investigated. The rate of usage is considerable for
9 o the age group above 50 years 32%, while for the
§ § age group 40 to 50 years we note a rate of 28%,
2 g for the age group of 30 to 40 years; a usage rate of
E g 24% and for the lower age group at 20 to 30 years
old rate of 16% (Fig. 3).
q' § The oldest provide the most reliable
§ Eﬂ information on the use of medicinal plants in
% ; traditional medicine because they have good
g g ancestral knowledge. There is a distinct lack of
E = information among young people, who often do
2 2 not trust this traditional medicine.
&
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20 - 30 years
B30 - 40 years
W40 - 50 years

> 50 years

Fig. 3. Distribution of the frequency of medicinal
plants use by age group

According to the educational level

The use of medicinal plants in the area of study
concerns all educational levels, from the illiterate to
the academic scholar. 44% were illiterate, followed
by people who have a primary level of education
(32%) while medium (14%), secondary (8%) and
only 2% have a university degree (Fig. 4).

H [lliterate

Primary

B Medium
B Secondary

University

Fig. 4. Distributions by level study of the plants use
frequency in the GNP

Importance of traditional medicine

A study on medicinal plant utilization in area
revealed that 64% of the population of this park
uses use medicinal plants for maintaining their
primary healthcare. While it is less important for
36% of the natives interviewed (Fig. 5).

B Very important

36%

g

Fig. 5. Classification of medicinal plants by
importance of use

Moderately important
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Diseases treated by the prepared therapeutic
recipes

The results of our ethnobotanique survey
have permitted to evaluate in percent the use of
medicinal plants for each pathology (Fig. 6).

*  36% of medicinal plants are used for the
treatment of digestive diseases ;

e 24% are used for antidiuretics ;

e 24% are used to treat various diseases
(vomiting, theumatism, nausea ...) ;

e 16% are used as antidiabetics.

24% 2%

Antidiuretic
m Diseases of the digestive system
B Antidiabetic

Different pathologies

Fig. 6. Distribution of GNP plants according to treat
diseases

Preparation method of therapeutic recipes

Several modes of preparation are used
to simplify the administration of the active
ingredient namely the infusion, the decoction, the
maceration and the use in the form of powder. Fig.
7 showed that the infusion is a mode mostly used
with a rate of 48%, followed by the decoction
and the maceration with respective rates of 20%
and 16%, and finally; the mode of use both
powder and other methods (cataplasm, inhalation,
fumigation......), with rate of 8%.

Used parts of medicinal plants

The realized investigation on the medicinal
plants of the area showed that the different parts
of the plant (leaves, stems, roots, fruits) are used
in therapeutic preparations, but with, however,
some preference for the leaves (54%), followed
by flowers with 23%, then stems and roots with
14%, and fruits with 9% (Fig. 8).
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8%
48%
- Infusion
1 Decoction
20% Maceration
Powder
1 QOthers

Fig. 7. Modes of preparation used by indigenous
practitioners

B Leaves

B Flowers
Stems and roots

Fruits

Fig. 8. Distribution of the various parts medicinal
plants used

The harvesting of medicinal plants

We note here that the natives harvest the
medicinal plants by season, first in the spring
(24%), summer (20%), autumn, and winter (8%)
and (4%) respectively. The majority of requested
(44%) confirmed that medicinal plants are
harvested throughout the year (Fig. 9).

8% 4%

B All year round

B Spring

B Summer
Autumn
Winter

Fig. 9. Stage of collection of medicinal plant

Discussion

The current study aims to investigate and
document the use of medicinal plants in GNP
(Bejaia, Algeria). Data collected included
requested details (sex, age, and study level) and
plants used (vernacular name, part used, medicinal
use, and method of preparation).

The findings indicate that both men and women
use the Park’s therapeutic plants, while women
use them more frequently. These results concur
with those that other authors have already verified.
In Algeria, M’sila records a high proportion of
female use of medicinal plants (Benderradji et al.,
2014). The percentage in Italy is 69.5% (Vitalini
et al., 2013). Similar findings were obtained in
Morocco (Eddouks et al. (2016). Belhaj et al.
(2020) indicated that women from the high atlas
(Morocco) have more awareness about the usage
of medicinal plants (51.82%) than men (48.17%).

The age of the community also had an impact
on ethnobotanical knowledge. According to the
distribution of informants by age class, 32% of
the informants examined for this study belonged
to the 50-age group. According to Mikou et al.
(2016), the group aged 50 to 70 represented the
highest percentage (59%) of medicinal plant users,
with 25% being between the ages of 30 and 50 and
16% being under 30. Miara et al. (2019) explain a
somewhat comparable result, stating that 50.98%
of cases occur in the 46—65 age range. Ousseini et
al. (2021) obtained the same result with 51.47%.
This age range is the most common, from 41 to
60.

According to a study done in Sidi Belabbes,
Algeria, by Belkessam et al. (2022), people who
are older than other age groups have a greater
grasp of local medicinal knowledge, with a rate of
51.02% of respondents who are between the ages
of 40 and 60.

Ethnomedicinal knowledge is concentrated in
the elderly persons of the local population; they
are responsible to transfer their knowledge to the
young generation.

One factor that affects how medicinal plants
are used is education level. According to the
academic level, the research area’s uneducated
population knows more about plants (44%),
followed by those with primary-level education

Egypt. J. Bot. 63, No. 3 (2023)
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(32%). Our findings corroborated those
from Boughrara & Legseir (2016) at the National
Park of El Kala, where 32% of the population
was illiterate, and Rhattas et al. (2016) at the
National Park of Talassemtane, where 50% of the
indigenous population was illiterate (Occidental
Rif, Morocco).

The relevance of ethnobotany, according to the
respondents, is based on its efficacy, availability,
simplicity, and accessibility (quality/price), as
well as the fact that it is non-toxic. Belkessam et
al. (2022) report that many responders support the
use of these plants, which have no negative side
effects, to treat urinary tract infections. Due to its
lower cost, the majority of patients prefer herbal
medication.

According to Mikou et al. (2016), respondents
who use herbal medicine depend on the
effectiveness of the species used, with 45%
believing that traditional remedies result in
a complete cure, 35% saying that using medicinal
plants only helps them feel better, and 20% finding
that doing so helps prevent diseases.

Our survey’s findings indicated that the
majority of medicinal species are used to treat
digestive issues and have diuretic and anti-
diabetic properties.

Several writers (Tahri et al., 2012; Boughrara
& Legseir, 2016; Rhattas et al., 2016; Idm'hand et
al., 2020; Singh et al., 2022) have confirmed the
effects of several medicinal species from various
geographical regions on digestive diseases.

Several modes of preparation are used
to simplify the administration of the active
ingredient namely the infusion, the decoction, the
maceration, the cataplasm, and the use in the form
of powder. Infusion and decoction were found to be
the preferred methods. Similar results were found
in previous ethnobotanical studies (Boudjelal et
al., 2013; Benderradji et al., 2014; Benarba et al.,
2015; Chermat & Gharzouli, 2015; Eddouks
etal., 2016; Ouelbani et al., 2016; Rhattas et al.,
2016; Bulut et al., 2017; Lee et al., 2018; Faruque
etal.,, 2019; Miara et al., 2019; Jonathan et al.,
2022; Kaci et al., 2022).

Different parts of plants are used in traditional

herbal therapy, including leaves, stems, fruits,
flowers, and more. Yet, depending on the usage,

Egypt. J. Bot. 63, No. 3 (2023)

not all of their proportions are the same. According
to the findings of this investigation, leaves account
for more than 54% of all therapeutic formulations.
Our findings are consistent with the majority of
earlier ethnobotanical investigations (Boughrara
& Legseir, 2016; Eddouks et al., 2016; Ouelbani
et al.,2016; Kidane et al., 2018; Miaraetal., 2019;
Nguyen et al., 2019; Yebouk et al., 2020; Behera
et al., 2021; Doumbia et al., 2021; Kaci et al.,
2022; Singh et al., 2022).

In contrast, Hu et al. (2020) found that 33.46%
of preparations in India are made from whole
plants.

We discovered from our poll that people prefer
to gather therapeutic herbs in the springtime.
The favorable environmental conditions and
the various organs’ phases of development are
both major contributors to this. The outcome
is completely consistent with that mentioned
by Boughrara & Legseir (2016), who showed
that spring provided the ideal environment for the
growth of plants. The spring season is typically
distinguished by mild weather with a combination
of cloudy, sunny, and humid days.

Conclusion

In this ethnobotanical study, we find that 24
medicinal plants belonging to 18 families are still
being used in GNP medical practices. The most
cited families were the lamiaceae (Rosmarinus
officinalis, Laurus nobilis, and Lavandula
stoechas) and the oleaceae (Olea europaea, Olea
silvestris, and Phillyrea angustifolia. This is due
to the park’s residents’ traditions, as the original
habitants are well known for their love of olive oil
and herbs in their traditional cuisine.

The leaves are the component of the plant that
is most frequently utilized, and an infusion is the
most popular way to prepare the remedies. In this
region, self-medication using herbal remedies is
highly well known, notably for digestive issues,
diuretics, and anti-diabetics. Some plants are also
ingested by knowledge and expertise and utilized
to treat various disorders.

This study showed us the variety and richness
of the medicinal flora, which represents a vast
repository of knowledge and resources endowed
with remarkable curative abilities. In addition,
this legacy may serve as a foundation for natural
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medicine in the future, with positive consequences
on both the environment and human health in
particular.

Because it reflects a tight connection to the
past, this ancestral information deserves to be
conserved, valued and utilized more.

To create an Algerian pharmacopoeia and
create sensible and successful phytomedicines,
it is unquestionably required to take advantage
of these findings by implementing a program of
plant censusing.

Today, the success of phytotherapy is founded
on the technical and scientific mastery of numerous
disciplines, including agronomy, chemistry,
and pharmacology, which create effective and
therapeutic galenic forms. Also, phytotherapy
seems to be the best and most effective treatment
for the various illnesses of the century, including
various malignancies, stress, insomnia, obesity,
etc.
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