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Abstract. In the northern region of Morocco, specifically in the Province 
of Al Hoceima, the establishment of the Al Hoceima National Park (ANP) 
serves as a designated protected area. The primary purpose of this park is to 
promote the conservation, protection, and sustainable development of the 
diverse natural resources present. The ANP boasts a significant variety of 
flora, particularly medicinal and aromatic plants (AMP). This research 
aimed to identify and highlight the AMP the local rural population utilizes. 
Conducted between August 2020 and March 2021, an ethnobotanical survey 
engaged herbalists, traditional healers, and rural residents through structured 
questionnaires. These surveys elicited specific information about the 
informants and details regarding the plants in use. This survey revealed the 
identification of 47 taxa based on vernacular names, which were 
subsequently matched with their scientific names according to available 
literature. These taxa are distributed among 29 botanical families, with 
notable prevalence in Lamiaceae, comprising 8 species, followed by 
Asteraceae, Fabaceae, Rosaceae, and Solanaceae, each with 3 species. The 
study further indicates that the most utilized parts of these plants are the 
foliage and leafy stems, with decoctions being the predominant method of 
preparation for remedies. The investigation into the diseases treated revealed 
that digestive infections rank highest, followed by respiratory infections. 
Sociodemographic characteristics analysis indicated a slightly higher usage 
of medicinal plants by women than men. The insights gleaned from this 
research offer valuable information for the studied region and contribute to 
the broader understanding of the national medicinal flora. 
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1 Introduction 

Since antiquity, humans have used plants in traditional medicine for several benefits to treat 

various diseases [1–3]. The scientific and technological evolution has approved the 

importance of aromatic and medicinal plants (AMP), a significant source for developing and 

synthesizing drugs or pharmacologically active compounds [4]. 

The World Health Organization estimated that about 80% of the developing world's 

population uses plants and their components are the primary sources of remedies [5]. The 

geographical situation of Morocco gave him a Mediterranean bioclimate, which explains the 

richness of the country's floristic biodiversity. More than 4200 wild species, with high 

endemism of 1/4 species [6,7], notably in terms of AMP, have allowed it to have know-how 

based on these AMP, transmitted from generation to generation by the population of various 

rural areas [8]. Thus, the use of these plants is considered an essential means of treatment for 

rural and urban Moroccans today.   

Ethnobotany is the science that translates the know-how of the population into scientific 

knowledge [9]. Many studies on Moroccan ethnobotanical knowledge have been made at the 

National level [10–12]. Moreover, other authors have published studies on the regional 

medicinal flora of the Rif region conducted [13], Tata region (Southern Morocco) [1]. 

Despite the richness of AMP in Morocco, about 600 species, of which only 80 are exploited 

nationally [14]. Therefore, more information on AMP in the literature in the north of Morocco 

must be found. Within this framework, an ethnobotanical study was conducted in the 

province of Al Hoceima, more precisely, the Al Hoceima National Park (ANP) area. Due to 

its ecological diversity and traditional knowledge, this is the first ethnobotanical survey to be 

carried out in the national park, contributing crucial insights into the region's flora and 

traditional plant uses. 

This study aims to inventory and document aromatic and medicinal plant (AMP) usage 

within the national park's rural communities. Moreover, gather information through survey 

forms distributed among herbalists, healers, and residents, elucidating the prevalent AMPs 

and traditional practices, and contributing to preserving indigenous knowledge. 

2 Materials and Methods 

2.1 Study Area 

At the level of the Mediterranean basin, Morocco possesses important biodiversity that has 
allowed it to be among the top five wealthiest countries in the flora of about 4200 species 
[15].  

The Province of Al Hoceima, situated in the North of Morocco, covers the central part of 

the Rif chain characterized by a Mediterranean climate, rainy, cool in winters, dry, and hot 

in summers. Generally, a wet season is from October to April, followed by a dry season from 

May to September [16,17]. 

This investigation was executed within the ANP (Figure 1), which is one of the most 

important protected areas and the only park on the Mediterranean coast adjacent to the city 

of Al Hoceima (4°N, 35°14'N) approximately 150 kilometers east of the Strait of Gibraltar, 

and includes a terrestrial part (Massif de Bokkoyas). One part is located at sea (Al Hoceima 

Bay). The ANP was created in October 2004, with 48,460 ha. It encompasses a set of 

environments of high biological value [18–20]. 
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Figure 1: Location of survey sites in the study area (Realized by ArcGIS logiciel 10.3 and Bing maps) 

2.2 Methodology 

An ethnobotanical study in ANP was conducted between August 2020 and Mars 2021. The 

study's methodology encompassed the deployment of Semi-structured questionnaires were 

deployed, complemented by open-ended discussions conducted via face-to-face interviews 

and focus groups held in communal spaces, predominantly in fields, mosques, and village 

squares. Efforts were made to gather insights from a diverse demographic, engaging both the 

eldest and youngest members of the local populace. The themes dealt mainly with the plants 

used, the diseases they treat, their mode of preparation, parts used, and names in Arabic or 

Amazigh, adopting the standard methodology followed by Martin for estimating knowledge 

and soliciting responses [21].  

This survey was conducted among herbalists, healers, and inhabitants from four villages, 

namely the rural communes of Izzemouren, Rouadi, Ait Kamra, and Bni Boufrah. Their 

geographical location is given in Figure 1 using a probability random sampling method. 

Samples of 100 individuals are formed for each site and constitute 400 respondents. 

A comprehensive 400 questionnaires were completed, encompassing detailed profiles of 

the informants, including gender, age, educational attainment, and family status. These 

surveys encompassed investigations into the mode of use, local therapeutic and traditional 

applications of AMP in the area, and the range of diseases treated by these plants. 

The determination of the list of scientific names of the plants raised during this survey 

was carried out by the research unit in applied chemistry, faculty of science and echnology 

Al Hoceima, Abdelmalek Essaadi University. Based on their vernacular names and the basis 

of the following previous works: [22–24]  

The nomenclatural information (orthographic, author) of the scientific names of these 

plant species has been checked against the databases available on the International Plant 

Names Index website: https://www.ipni.org/. 
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2.3  Quantitative Data Analysis 

2.3.1 Relative Citation Frequency (RCF): 

RCF is engaged to work out the native importance of every species and determine the known 

local importance of each species. 

CF presents the informant's number cited for the use of species, and N is the total number of 

informants [25]. It was obtained using this formula [26]: 

 
RFC = CF / N                 (1) 

2.3.2 Family use value (FUV): 

The FUV can be used in ethnobotany to determine the importance of plant families. It is 

considered an index of cultural importance to calculate the value of a natural plant taxon 

using the following formula. UVs = UV of the species, and Ns indicates the total number of 

species within each family [27]. 
 

FUV = UVs / Ns                                                                                             (2) 

2.3.3 The Fidelity Level (FL): 

The FL represents the percentage of informants cited using a particular species to treat a 

particular disease. NP is the number of informants who cite a species for the treatment of a 

disease, and N is the number of informants who cited species to treat any disease, according 

to the following formula [28]. 

 
FL (%) = (NP \N) x 100                                                                             (3)                                                                        

2.4 Data analysis 

The results collected by informants in this ethnobotanical survey using Excel 2010 and 

Originpro 2023 software to perform a simple statistical analysis and quantitative value 

indices: 

3 Results and discussion 

3.1 Sociodemographic characteristics of area population  

According to Table 1, findings indicate that 40% of the respondents fall within the 40-59 age 

bracket, (30%) are in the 60-89 age group, and (25%) are in the 17-39 age group, which can 

be attributed to the fact that aged people use AMP further than young people due to their 

tradition. 55% of these people are women; however, men represent only (45%). Women are 

the main users of AMP in several areas, such as remedies and cosmetics; due to their 

responsibility in households, several authors have also endorsed it [29]. 

Similar findings by Abouri et al. [1] in the Tata Province of Morocco reveal that women 

use MP more than men, while older people use these MP more than younger. Another study 

conducted in the Rif region by Chaachouay et al. [30] reported a predominance of females 

(50.9%). Regarding age groups, most respondents between 40 and 60 (43.6%) explained that 
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younger generations, more interested in modernization, tend to avoid traditional medicine. 

These were similar to our results within the same age group (40%). 

Table 1: Demographic data of informants 

Demographic 
features 

Category Number Percentage 

Sex Female 220 55 
Male 180 45 

 
Age 

17-39 years 100 25 
40-59 years 160 40 
60-89 years 140 35 

 
Education level 

Illiterate 235 58.75 
Primary 110 27.5 
Secondary 44 11 
University 11 2.75 

 

Regarding characteristics related to medicinal plants (MP) used by the population, we 

noticed that 38% of family heritage is the most source of ethnobotanical knowledge, followed 

by popular culture at 29%, which indicates generations transmit traditional medicine 

practices. The majority of respondents highlighted the collection of MP in their natural state 

during the spring season, using them either individually (44%) or in combination (33%). Oral 

administration emerged as the predominant mode at 89%, aligning with similar findings in 

ethnobotanical studies across diverse regions in northern Morocco [30,31] and Southwest 

Morocco [32] reveal that most that the majority of the population prefer to use MP orally as 

it is more acceptable to patients. 

Table 2 demonstrates that cost, particularly affordability, primarily influences the 

utilization of MP. Dried plants (75.5%) are typically stored separately or used individually 

based on plant type or in combination with honey or olive oil. Spring is the optimal season 

for harvesting these plants because of the AMP flowering period. Short-term use is 

recommended to mitigate potential secondary effects attributed to prolonged usage. 

Table 2: Characteristics related to MP used by the population. 

 Frequency Percentage 

Source of 

ethnobotanical 

knowledge 

Parents 87 21,75 

herbalists 40 10 

Family heritage 155 38,75 

Popular culture 119 29,75 

Reason for using 

MP 

  

  

  

More efficient 92 23 

Cheaper 111 27,75 

More accessible 20 5 

Absence of risks 36 9 

5

BIO Web of Conferences 109, 01001 (2024)
WA2EN2023 

https://doi.org/10.1051/bioconf/202410901001



  

  

 

More efficient & Cheaper 60 15 

More efficient & More accessible 50 12,5 

More efficient & Absence of risks 31 7,75 

MP drying Conventional processes 55 13,75 

Industrial 10 2,5 

In the shade 302 75,5 

Under the sun 11 2,75 

In the shade& Under the sun 22 5,5 

Conditioning and 

storage of MP 

Ventilated location 313 78,25 

Little ventilated 25 6,25 

Open containers 19 4,75 

Hermetically sealed containers 43 10,75 

MP are Used Separately 176 44 

In association 135 33,75 

In combination with drugs 19 4,75 

Separately & In association 33 8,25 

Separately & In association & In 

combination with drugs 

27 6,75 

Plants statue 

 

 

Spontaneous 380 95 

Cultivated 20 5 

 

Collection period Whole the year 20 5 

Autumn 59 14,75 

Winter 80 20 

Spring 210 52,5 

Summer 31 7,75 

Administration Oral 357 89,25 
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3.2 Botanical diversity:  

Through the analysis of our survey results, we have identified 47 species of AMP categorized 
across 29 botanical families see Figure 2 with a predominance of Lamiaceae with eight 
species, followed by Asteraceae, Fabaceae, Rosaceae, and Solanaceae with three 
species. Apiaceae, Ericaceae, and Ranunculaceae had two species each; other families have 
one species each.  

 
Figure 2:  The number of species per family 

The abundance of Lamiaceae and Asteraceae noted in research conducted in the Rif region 
of Northern Morocco  [25], as well as in the High Atlas [33] and Agadir regions of Southern 
Morocco [32], similar findings documented in several studies across Mediterranean 
countries. Notably, studies from Turkey [34], Spain [35], and Algerie [36] have reported 
comparable proportions, emphasizing the dominance of these two families in medicinal plant 
compositions. 

According to the FUV index, the most cited families are Anacardiaceae (FUV = 0.102), 

Cupressaceae (FUV = 0.1), and Oleaceae (FUV = 0.07) (Table 3). Furthermore, the FUV as 

highlighted in another study conducted within the Moroccan Rif region, underscored the 

prominence of the Cupressaceae family as the most cited (FUV = 0.136) [37] Notably, our 

Inhalation 7 1,75 

External application 36 9 

Treatment period Short (a few days to a few weeks) 380 95 

Average (a few months) 17 4,25 

Long (more than a year) 3 0,75 
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Family Scientific name for 

vernacular names 

Vernacular 

names 

Medicinal uses FC 

 

RFC FUV Rf 

Cupressaceae  Tetraclinis articulata 

(Vahl) Mast  
Amerzi 
 

Abdominal 

pain, 
rheumatism 
arthritis 
 

40 0,1 0,1 [38] 

Caryophyllaceae Herniaria hirsuta L. 
 

Haras lahjar Against kidney 
stones, 
wounds, ulcers 

10 0,025 0,025 [31] 

Lamiaceae  Mentha spicata L. 

 

Naânaâ  
Antispasmodic,
digestive 
system 

1 0,002 0,067 [38] 

Salvia officinalis. L Salmia Hypotensive 
and 
hypoglycemic  

2 0,005 [39] 

Thymus capitatus. 

(L.) Hoffmanns. & 
Link 

  
zaatar 

Digestive 
system, 
respiratory 
infections,tooth
ache 

25 0,062 [40] 

Lavandula dentata L Lakhzama Digestive 
system, 
respiratory 
disease, nervous 
system, asthma 

70 0,175 [25] 

Rosmarinus 

officinalis L. 
Azir Digestion 

disorders,circul
atory 
insufficiency, 
migraine, 
Stimulation, 
hair care 

28 0,07 [39]
  

Marrubium vulgare L Mriwta Allergy,migrain
e, 
respiratory,dige
stive tract 

27 0,067 [39,
41] 

Mentha pulegium L. f’rriyou Respiratory 
system, Cold, 
Digestive tract 
infection 
 

32 0,08 [38] 

study reported a comparable FUV for this family, reinforcing the consistent significance of 

the Cupressaceae family across various studies conducted in the region. 

Table 3: List of MP used to cure metabolic diseases in Al Hoceima national Park. 
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Calamintha nepeta 

subsp. spruneri 
(Boiss.) Nyman 

Mentha 
Thminta 

Respiratory 
infection, fever, 
digestion, cold 

32 0,08 [38] 

Fabaceas  Ceratonia siliqua L. 
 

Kharoub 
Tasrighwa 

digestive tract, 
diarrhea 

15 0,037 0,023 [42] 

Calicotome 

intermedia C. Presl 
Al qandol Rheumatism 

arthritis, wound, 
Healing 

1 0,002 [43] 

Ononis natrix L. 
Ononis angustissima 
Lam. 

Afezaz Wounds 
 

12 0,03 [38] 

Anacardiaceae Pistacia lentiscus L. Fadis Dental 
infection, 
bronchial 
infection, cough 
diarrhea, hair 
care 

41 0,102 0,102 [38] 

Oleaceae Olea europea L. 
subsp. europaea var. 
sylvestris (Mill) Lehr 

Azemmur Blood pressure, 
digestive 
system  
 

28 0,07 0,07  [32] 

Fagaceae Quercus rotundifolia 

Lamk. 
Tasaft Diarrhea 1 0,002  [11] 

Arecaceae Chamaerops humilis 
L. 

Thiyazthant 

Doum 

 

Digestive tract 1 0,002 0,002 [10] 

Ephedraceae Ephedra fragilis Desf. Amater Asthma   1 0,002 0,002 [44] 
Covobulaceae Convolvulus 

althaeoides L. 
Thmannat Diuretic, 

calming   
1 0,002 0,002 [38] 

Smilacaceae Smilax aspera L. Tanechfalt Respiratory and 
skin infections 

1 0,002 0,002 [45] 

Moraceae Ficus carica L. Chriha 
Lkarmous 

Facilitates 
digestion, 
regulates blood 
sugar levels 
 

1 0,002 0,002 [38] 

Iridaceae Gladiolus communis 

L.   
tafrout  Acne, eczema 1 0,002 0,002 [46] 

Papeveraceae Papaver rhoeas L. Belâaman Asthma, 
insomnia 

1 0,002 0,002 [47] 

Urticaceae Urtica dioica L. Lharika 
Lezâz 

Rheumatism 
arthritis, 
allergy, anemia 

1 0,002 0,002 [38] 
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https://www.ville-ge.ch/musinfo/bd/cjb/africa/details.php?langue=fr&id=131057
https://www.ville-ge.ch/musinfo/bd/cjb/africa/details.php?langue=fr&id=8658
https://www.ville-ge.ch/musinfo/bd/cjb/africa/details.php?langue=fr&id=8658
https://www.ville-ge.ch/musinfo/bd/cjb/africa/details.php?langue=fr&id=42842
https://www.ville-ge.ch/musinfo/bd/cjb/africa/details.php?langue=fr&id=24215
https://www.ville-ge.ch/musinfo/bd/cjb/africa/details.php?langue=fr&id=160622
https://www.ville-ge.ch/musinfo/bd/cjb/africa/details.php?langue=fr&id=160622
https://www.ville-ge.ch/musinfo/bd/cjb/africa/details.php?langue=fr&id=23676
https://www.ville-ge.ch/musinfo/bd/cjb/africa/details.php?langue=fr&id=122335


Rhamnaceae Ziziphus lotus  L. 
(Desf.)  

Thazgouarth
e 
Sedra  

Digestive tract 1 0,002 0,002 [39] 

Cactaceae Opuntia maxima 

Miller 
tahandach't Digestive 

system, prostate 
infection, hair 
care 

1 0,002 0,002 [46] 

Zygophyllaceae Peganum harmala L. Harmel Rheumatism 
arthritis, 
diarrhea 

1 0,002 0,002 [39] 

Verbenaceae Aloysia citrodora 

Palau 

Lwiza Digestive 
disorders 

1 0,002 0,002 [38] 

Tamaricaceae Tamarix aphylla (L.) 
H. Karst. 

Tamayt Astringent 
action, diuretic 

1 0,002 0,002 [38] 

Aristoloquiaceae Aristolochia baetica 

L. 
Berztem Digestive tract 1 0,002 0,002 [25] 

Apocunaceae Nerium oleander L. Ariri 
Defla 

Abdominal 
cramps 

7 0,017 0,017 [39] 

Cistaceae Cistus monspeliensis 
L. 

Thanghrouc
hthe 
Amzil 
 

Rides, 
cicatrisant 
Wrinkles, 
healing 

1 0,005 0,005 [48] 

Ranunculaceae 
Juss 

Ranunculus ficaria L. berûna Ulcers, 
haemorrhoids 

1 0,002 0,002 [49] 

Nigella arvensis L. sanuj Digestive 
system, 
antiseptic 

1 0,002 [49] 

Apiaceae (2) ammi visnaga Green 
Mist White 

THbchnikht
he 

 

Digestive 
system, 
antiseptic 
Skin care 

1 0,002 0,002 [50] 
 

 Foeniculum vulgare 

Mill. 
Lbesbas Digestive 

disorders 
1 0,002 [39] 

Rosaceae (3) Rubus ulmifolius 

Schott 
Tabgha Hair growth, 

burns, 
astringent    

1 0,002 0,002 [51] 

Rosa canina L. Lward Diuretic 1 0,002 [51] 
Crataegus monogyna 

Jacq. 
Adman Relaxing 

hypotensif 
Tonic 

1 0,002 [8] 

Ericaceae  Erica multiflora L. herrag Diuretic 1 0,002 0,002 [49] 
Arbutus unedo L. Sasnou Digestive tract, 

diarrhea, 
antiseptic 

1 0,002 [48] 

Asteraceae  Silybum marianum 

(L.) Gaertn 

Tawra digestive 
disorders 

1 0,002 0,002 [25] 

Dittrichia viscosa (L.) 
Greuter  

Bagramane Rheumatoid 
arthritis, 
stomach, 
diarrhea 

1 0,002 [39] 
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FC-Citation Frequency, RFC- Relative Citation Frequency, FUV- Family use value, Rf-
Reference 

3.3 Most frequently cited taxa 

Table 3 results reveal the frequency of various species with a predominance of Lavandula 

dentata L. with the highest RFC (17.5%), followed by Pistacia lentiscus L. and Tetraclinis 

articulata (Vahl) Mast with RFC values of (10.2 %) and (10 %) respectively, reflecting their 

prevalence in the Al Hoceima province. Additionally, species such as Calamintha 

nepeta subsp. spruneri (Boiss.) Nyman and Mentha pulegium L. constitute around 8% of 

RFC , followed by Rosmarinus officinalis L. and Olea europea L. subsp. europaea var. 
sylvestris (Mill) Lehr subsp. europaea var. sylvestris (Mill) Lehr (7%). In contrast, Herniaria 

hirsuta L. of the Caryophyllaceae family is the least frequent (2.5%). 

A survey conducted in the Gharb region of Morocco also reported a significant RFC for 

Lavandula dentata L. [10]. Additionally, the notable presence of Pistacia lentiscus L. and 

Tetraclinis articulata (Vahl) Mast might be attributed to their ecological abundance within 

the Al Hoceima province. Similar high RFC findings in various regions across Morocco and 

Algeria further emphasize their cultural significance or common utilization in different 

contexts [52,53]. In contrast, the lower frequency of Herniaria hirsuta L. within the 

Caryophyllaceae family could suggest its potentially limited use or cultural importance 

compared to other species. 

MP take their interest from the rich presence of bioactive molecules. Table 4 provides 

insights into the primary bioactive compounds in taxa exhibiting a high RFC index. 

Lavandula dentata L. has been the subject of several phytochemical investigations, 

revealing the existence of hydroxybenzoic acid, apigenin C, and genkwanin in the extracts. 

These compounds have been extensively studied and have shown promising antibacterial and 

anti-inflammatory properties in pharmacological research [54–56]. Moreover, essential oils 

from these taxa contain notable compounds such as eucalyptol, fenchone, and camphor, 

which are recognized for their significant fungicidal activity. Various studies have 

highlighted these compounds' efficacy against their potential use in antifungal treatments. 

The antioxidant activity of these compounds further underscores their potential health 

benefits [56,57]. 

Pistacia lentiscus L. showcases an impressive array of bioactive compounds such as 

quercetin-3-O-glucuronide, quercetin-3-O-rutinoside, and 3,5-O-digalloylquinic acid within 

its methanolic extracts. Additionally, its essential oils contain alpha-terpineol, terpinen-4-ol, 

and beta-caryophyllene. These compounds collectively contribute to their high antioxidant, 

anti-inflammatory, anti-cancer, and antiviral activities. The presence of such elements 

supports its potential in combating oxidative stress and inflammation and even in potential 

therapeutic approaches against cancer and viral infection [58–62]. 

Artemisia inculta 

Delile 

Izri Digestive 
system 

1 0,002 [32] 

Solanaceae  Lycium intricatum 

Boiss. 

Inzerki Fever,  
blood pressure, 
blood tonic, 
cough 

1 0,002 0,002 [32] 

Hyoscyamus albus L. kingat  Toothache, 
Rheumatoid 
arthritis 

1 0,002 [48] 

Withania frutescens 

(L.) Pauquy 

Tiremt Anemia, stress 1 0,002 [45] 
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Tetraclinis articulata (Vahl) Mast. extracts contain flavan-3-ols, epicatechin, quercitrin, 

and myricitrin, while essential oils contain bornyl acetate, camphor, and α-pinene. These 

bioactive compounds have demonstrated antioxidant, anticancer, anti-inflammatory, and 

neuroprotective effects, which was confirmed by several pharmacological studies conducted 

by many authors. These secondary bioactive metabolites present in these species are the 

origin of their pharmacological effects, confirming their traditional use to treat various 

diseases in our study [63–68]. 

 

Table 4:Pharmacological prosperties of major compounds in extracts and Essential oil  of medicinal 

and Aromatic plants with hight RFC index 
N Scientific name Extracts / 

Essential oil 
 

Compound name Pharmacological 
Properties 

References 

1 Tetraclinis 

articulata (Vahl) 
Mast 

Ethyl acetate, 
metanolic and 
aqueous 
extracts of 
Cones and 
Leaves 

Catechin (flavan-3-
ols) 

Antioxidant activity 
Anti-tumor 
Antimicrobial agents 
Anti-inflammatory  

[63–
65,67,68] 

Epicatechin  Anti-inflammatory  
Anticancer 
Antimicrobial agents 

Quercitrin Antihypertensive 
agent 
Antioxidant effects 

Myricitrin Antioxidative activity 
Anti-inflammatory  
Anticancer 
 

Essential oil 
of Leaves 
 

Bornyl acetate Neuroprotective 
activity 
Anti-inflammatory  
 

Camphor 
α-pinene 

2 Lavandula 

dentata L 
Metanolic, 
aqueous and 
ethanolic 
extracts of 
flowers, 
Leaves 

acide 
hydroxybenzoïque 

Antioxidant activity  
Anti-inflammatory 
activity 

[54,55,69] 

Hydroxycinnamiqu
e 
l'apigénine C 

 genkwanine 
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Essential oil 
of fresh 
leaves and 
green stems 
 

Eucalyptol Fungicidal activity 
Antioxidant activity 
 

Fenchone 

Camphor 

3 Pistacia 

lentiscus L. 
Metanolic 
extracts of 
leaves 

Quercetin-3-O-
glucuronide 

Anti-inflammatory 
Antiviral 
 
  

[58,61,62]  

 
Quercetin 3-O-
rutinoside 

Antioxidative activity 
Anti-cancer, 
Anti-inflammatory 
Neuroprotective 
effects 

3,5-O- digalloyl 
quinic acid 

Antioxidative and 
antifungal activity 

  
Essential oil 
of Leaves 
 

alpha-terpineol Antibacterial and  
Antifungal Activity 
 
Antioxidative and 
Anti-inflammatory 
activity 
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terpinen-4-ol 

beta-car- 
yophyllene 

4 Mentha 

pulegium L. 
Methanolic 
and ethanolic 
extracts 

Caffeic acid Antibacterial activity 
Antioxidant activity 
  

[70,71] 

Vanillic acid 

Rosmarinic acids 

Thymonin 

Ladanein 

 Essential oil 
of leaves 
 

menthone antioxidant and 
antimicrobial activity 
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pulegone 

neo-menthol 

5 Calamintha 

nepeta 

subsp. spruneri 
(Boiss.) Nyman 
 

Aqueous and 
methanolic 
extracts 

Rosmarinic acid  Antioxidative and 
antifungal activity 

 
[72,73] 
 

Caffeic acid 

3.4 Plant parts used 

The leaves were identified as the most frequently utilized part among the population with a 

percentage of (31.25%), followed by leafy stems (23.75%), flowers (22.25%), and the least 

utilized fruit (3%) (Figure 3) because they are easier to collect and rich in secondary 

metabolism since the leaves are the seat of photosynthesis. However, roots are less widely 

used because they are less accessible for harvesting. The predominant use of leaves aligns 

with findings from other Moroccan studies [74,75] as well as observations in various African 

countries [76].  

 
Figure 3: The frequency of using plant parts 

3.5 Preparation methods 

Concerning the modes of preparation of remedies from these plants, we found, from the 

analysis of Figure 4, a predominance of decoction (41.37%) followed by infusion (32.75%). 
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These results can be explained by the fact that these preparations are easy to prepare. 

Decoction is the predominant method of preparation, as observed in a study conducted in 

Taza City, located in the northeast of Morocco. This method's popularity is explained by its 

abundance and easy accessibility [39]. Additionally, another ethnobotanical study in 

Morocco's central Middle Atlas region similarly highlights the prevalent use of decoction for 

plant preparation. This practice is attributed to the aim of extracting the maximum amount of 

active components while potentially mitigating or neutralizing the toxic effects associated 

with specific recipes [77]. 

 
Figure 4: Modes of preparation of medicinal plants in ANP. 

3.6 Diseases treated by this local medicinal flora 

The majority of MP treat digestive infections (55.55%), followed by respiratory infections 

(42.22%) and rheumatology (15.6%) (Figure 5). The results of this study align with the 

findings of other studies conducted in Morocco by Rhattas et al. [48] , in Algeria by Chermat 

& Gharzouliand [78], and in Tunisia by Jdaidi & Hasnaoui et al. [76].These studies 

specifically focused on the treatment of digestive infections using MP. 
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Figure 5: Diseases have been treated by plants in ANP 

The FL calculation allows us to know the main therapeutic use of each taxon, and a higher 

FL indicates that the plants are used only for the treatment of diseases. In our study, Figure 

6 indicates a higher FL reported for Herniaria hirsuta L. (80%) and  Pistacia lentiscus L. 
(90%) in the treatment of urinary system disorders. 

On the other hand, Olea europaea L. subsp. europaea var. sylvestris (Mill) Lehr (88%), 

Rosmarinus officinalis L. (80%), and Tetraclinis articulata (Vahl) Mast (70%) have 

demonstrated efficacy in treating digestive tract infections. Furthermore, plants exhibiting 

high Fidelity Level (FL) for respiratory infections include Lavandula dentata L. at 80% and 

Thymus capitatus L. at 72%. 

Research indicates that Herniaria hirsuta L. extract has demonstrated efficacy in 

eliminating preexisting kidney stones by enveloping calcium oxalate crystals, preventing 

their adhesion to renal epithelial cells [79]. In the case of Pistacia lentiscus L. while there's 

limited evidence supporting its effectiveness in treating urinary infections, certain studies 

have emphasized its antibacterial and anti-inflammatory properties, suggesting potential 

implications for infection management [61,80]. However, there remains a lack of 

comprehensive scientific research on the biological activities of these plants in treating 

urinary infections. However, the utilization of Olea europea L. subsp. europaea var. 

sylvestris (Mill) Lehr, Rosmarinus officinalis L., and Tetraclinis articulata (Vahl) Mast in 

treating digestive infections can be attributed to the presence of bioactive secondary 

metabolites, including tannins, polyphenols, and flavonoids, found in plant extracts. These 

compounds are recognized for their antioxidant, anti-inflammatory, and antimicrobial 

properties [81–84].  

Furthermore, an ethnobotanical study conducted in Algeria reveal the digestive system 
treatment benefits of Tetraclinis articulata (Vahl) Mast [85]. Moreover, the utilization of 

Lavandula dentata L. for treating respiratory infections by the population might be attributed 

to strong Antioxidant and Anti-inflammatory properties due to the presence of polyphenols 

and flavonoids in his essential oils and extracts [82,86]. Other ethnopharmacological studies 

in the Rif North of Morocco have also found that Lavandula dentata L treats respiratory 

disorders [87]. Moreover, Mentha pulegium L. and Calamintha nepeta subsp. spruneri 

(Boiss.) Nyman is also used to treat respiratory diseases. Due to the active compounds found 

in them, particularly menthone and pulegone, present in essential oil, which have high 
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antibacterial activity. As well as high polyphenol content in their extracts and essential oils, 

which explains their antioxidant properties [73]. On the Other hand, recent studies have 

revealed high antibacterial prosperities in essential oils of Mentha pulegium L. against some 

multiresistant Strains involved in nosocomial infections [70,71,88]. These research findings 

confirm the traditional use of these plants in ethnomedicine. 

Figure 6 : Fidelity Level of most used species for disease category. 

4 Conclusion  

This ethnobotanical study conducted in ANP revealed a variety of medicinal and aromatic 
plants, 47 taxa divided into 29 botanical families. Furthermore, there is more interesting 
traditional knowledge among elderly people than the young ones, which indicates a risk of 
losing this know-how among the younger generations. It is necessary to document and 
preserve the traditional practices to preserve them for future generations. On the other hand, 
the plants revealed important results as a high fidelity level was mentioned for Pistacia 

lentiscus L. and Herniaria hirsuta L. to treat urinary system disorders. Therefore, this study 
may constitute an excellent database for further research in phytochemistry and 
pharmacology for discovering new natural substances. 
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