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					ABSTRACT  

					ARTICLE INFO  

					Monosodium glutamate (MSG) is a commonly used food flavouring agent. This salt of glutamic  

					acid plays a role in oxidative stress and tissue damage, including ovarian damage. Nigella sativa  

					(NS) is used as a traditional medicine and has been shown to have multiple effects, including  

					antioxidant and anti-inflammatory effects. This study aimed to investigate the potential of Nigella  

					sativa seed (NSS) extract to protect against MSG-induced ovarian damage in Sprague-Dawley  

					rats. The rats (n = 25) were grouped into four groups: A (control), B (400 mg/kg of MSG only),  

					C (400 mg/kg of MSG + 100 mg/kg of NSS extract), and D (400 mg/kg of MSG + 200 mg/kg of  

					NSS extract). Treatments were administered orally for 28 days. At the end of the experimental  

					period, blood samples and ovaries were obtained to evaluate reproductive hormones and oxidative  

					stress markers, and ovarian tissue was used for histopathological study. MSG-treatment  

					significantly increased serum estrogen, FSH, LH, and ovarian malondialdehyde levels in the rats,  

					but decreased ovarian glutathione levels. Treatment with the NSS extract significantly improved  

					all these alterations. Histological findings from the MSG-treated rats showed evidence of follicular  

					atresia, oocyte degeneration, vascular congestion, and inflammatory infiltration. The condition  

					was remarkably improved in the NSS extract-treated rats. The findings of this study showed that  

					the administration of MSG induces damage to the ovarian tissues and function. Nigella sativa seed  

					extract was able to ameliorate the damage caused by MSG on the ovaries.  
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					The local population, predominantly Berber-speaking, possesses  

					ancestral knowledge passed down through generations, based on the  

					rational use of natural resources for treating various ailments and  

					Introduction  

					Since ancient times, aromatic and medicinal plants (AMPs)  

					have played a crucial role in traditional pharmacopoeia, serving as  

					essential remedies for disease prevention and treatment while  

					contributing to the maintenance of the body's homeostasis.1, 2, 3, 4 Their  

					use has been widespread across civilizations worldwide, where they  

					have been integrated into therapeutic practices due to their proven  

					efficacy and accessibility. Today, despite advancements in modern  

					medicine, interest in these plants continues to grow, driven by  

					increasing research on their bioactive properties and their well-  

					established therapeutic potential.5,6,7,8 Morocco, a country rich in  

					biodiversity, has a long-standing tradition of medicinal plant usage,  

					deeply rooted in its cultural and medical heritage.9,10,11 The Skoura  

					M’Daz region, located in the Boulemane province, stands out for its  

					remarkable ethnobotanical wealth.12,13,14  

					maintaining overall health. In this context, ethnobotany plays a  

					fundamental role in identifying, classifying, and preserving traditional  

					knowledge related to AMPs. This study aims to document the main  

					plant species used in the Skoura M’Daz region, analyze their therapeutic  

					applications, identify the plant parts utilized, and examine the methods  

					of preparation, administration, and associated precautions. To achieve  

					this, a field survey was conducted among the local population to gather  

					firsthand information on their knowledge and practices regarding  

					AMPs. Respondents were selected randomly, and interviews were  

					conducted primarily in the Berber language, given the linguistic  

					characteristics of the studied area. This research contributes to the  

					preservation and valorization of natural resources while highlighting the  

					significance of traditional knowledge in the development of sustainable  

					and complementary medicine.  
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					Materials and Methods  

					Tel: ++212613235334  

					Study area  
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					A, Soukaina EB, Allali A, El Ouatassi N, Lahkimi A. Ethnobotanical  

					Heritage of Skoura M’Daz: A Study on the Traditional Uses,  

					Knowledge, and Conservation of Medicinal and Wild Plants. Trop. J.  

					The rural commune of Skoura M’Daz is part of the province of  

					Boulemane which falls under the region of Fez-Meknes in Morocco  

					(Figure 1). The total area of the territory of the commune amounts to  

					475 km2 with a population of 8713 (RGPH 2004) divided between 4  

					fractions with a current population growth rate of 0.87%. The commune  

					is renowned for its very rugged relief with erosion which is strong in  

					some areas. The climate is difficult, characterized by frequent and  

					strong frosts at altitude. However, this climate, combined with the  

					characteristics of the local soil, diversified and rich, presents favorable  

					conditions for the development of arboriculture. The region also  

					possesses a highly diversified natural wealth, which covers around 87%  
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					of the commune's territory of the commune. Whose forest resources are  

					spread over three cantons: Guigou, Tichoukt and Sidi Mohamed  

					Azeroual. The Guigou forest contains a great biological diversity, some  

					species of which are classified as aromatic and medicinal plants  

					(AMPs). Of all these AMPs, cedar and rosemary are the most important  

					species that have attracted attention in terms of development given the  

					size of the areas they occupy 15  

					.

					Figure 1: Geographical location of the rural commune of Skoura M’Daz in the province of Boulemane 16  

					Survey method  

					Statistical analysis  

					To identify medicinal and aromatic plants (MAPs) in the Tichoukt  

					Massif, an ethnobotanical survey was conducted from March to July  

					2023. The methodology combined structured questionnaires and  

					floristic surveys. The survey was carried out among the local Berber-  

					speaking population to document the use of MAPs in daily life.  

					Participants were randomly selected, and all interviews were conducted  

					in the Berber language. The initial step involved listing traditional  

					medicine practitioners, primarily experienced herbalists. Subsequent  

					field visits targeted both these herbalists—who sell plants in markets or  

					shops—and local farmers. The objective was also to document  

					variations in vernacular plant names. A total of 350 questionnaires were  

					completed, gathering data on informants (e.g., age, gender, occupation),  

					plant characteristics (taxonomy, habitat, harvesting period), and  

					medicinal uses (plant parts used, additives, toxicity).  

					Statistical analyses were performed using two software packages  

					XLSTAT (version 2023.2.1, Addinsoft, Paris, France), Minitab  

					(version 21.3, Minitab LLC, State College, Pennsylvania, USA; release  

					year: 2023). These tools were employed to generate descriptive  

					statistics, frequency distributions, and graphical representations of the  

					data (e.g., histograms, pie charts). Ethnobotanical indices such as Use  

					Value (UV), Fidelity Level (FL), and Relative Frequency of Citation  

					(RFC) were calculated following standard methodologies All statistical  

					methods used were validated and referenced appropriately to ensure  

					reproducibility and scientific rigor. 35,36 Plant species were identified  

					and authenticated at the Laboratory of Engineering, Electrochemistry,  

					Modeling, and Environment (LIEME), located within the Faculty of  

					Science at Sidi Mohamed Ben Abdellah University, Fes, Morocco.  
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					Relative Citation Frequency (RFC)  

					five sites, the most significant being a large village located at the center  

					of the study area, where the majority of the population resides. In total,  

					350 questionnaires were collected, with 250 from this village. The  

					detailed results of the ethnobotanical surveys are presented in the  

					following sections according to the aforementioned criteria There are  

					previous studies that support our findings.21,22  

					The relative citation frequency index (RFC) indicates the significance  

					of each species based on informant usage. The formula (equation 1) for  

					RFC is:  

					FC  

					RFC =  

					(Eqn. 1)  

					N

					Use of aromatic and medicinal plants according to age  

					where FC is the number of informants citing a particular species and N  

					is the total number of informants. The value of RFC ranges from 0 to  

					1.17,18  

					Figure 2 shows the percentage of use of aromatic and medicinal plants  

					according to the age of the population questioned. Medicinal plants in  

					the Skoura M'Daz region is widespread across all age groups, with a  

					notable predominance among individuals aged 40 to 50 years (32%).  

					The 30 to 40-year-old group follows with a rate of 28%, while for the  

					elderly, the use of medicinal plants (10%) does not seem to be a  

					significant therapeutic practice. Knowledge of the properties and uses  

					of medicinal plants is typically acquired through years of experience,  

					passed down from generation to generation. However, this transmission  

					of knowledge is currently at risk, as it is not always guaranteed. The  

					results show that individuals in the 40 to 50 age group have a deeper  

					knowledge of medicinal plants compared to other age groups. The  

					experience accumulated over the years remains the primary source of  

					local information regarding the use of plants in traditional medicine.  

					However, there is a noticeable loss of this knowledge, largely due to the  

					increasing skepticism among the younger generation, who tend to move  

					away from traditional medicine There are previous studies that support  

					our findings.23,24  

					Fidelity level (FL)  

					The fidelity level (FL) is used to identify the most suitable species for  

					treating a specific condition. It is calculated as follows (equation 2):  

					푁

					퐹퐿 = 푝 (Eqn. 2)  

					N

					where Np represents the number of informants who recommend a  

					specific remedy and N is the total number of informants mentioning the  

					use of that species.19  

					Use Value (UV)  

					The use value (UV) measures the relative importance of a local species,  

					particularly plants. The formula (equation 3) for UV is:  

					UV = U (Eqn. 3)  

					N

					where U is the number of uses mentioned by each informant and N is  

					the total number of informants.20  

					Results and Discussion  

					The location of the different ethnobotanical survey environments and  

					floristic surveys in the study area is identified by the probabilistic  

					stratified sampling techniques. The sample is divided into 5 strata, by  

					proceeding by a simple random sampling of the surveys as presented in  

					Table 1. The most important of which is the large village which is  

					located in the center of this region; where the majority of the population  

					is found. Indeed, the total number of questionnaires collected is 350  

					with a workforce of 250 in the large village.  

					Table 1: Distribution of surveys according to strata  

					Figure 2: Distribution of medicinal plant users by age  

					strata  

					Names of the strata  

					Number  

					of  

					questionnaires  

					Use of medicinal plants by gender and level of education  

					The survey results show that women represent 58% of the respondents,  

					while men account for 42%, highlighting a higher female participation  

					(Figure 3). This disparity may be attributed to various factors, such as  

					demographic composition, cultural or social roles, and the greater  

					availability of women during the data collection process. It is possible  

					that women, being more involved in traditional medicine or household  

					healthcare practices, have a deeper knowledge of medicinal plants,  

					which could explain their higher representation in the study.  

					Additionally, the results suggest that gender plays a role in the  

					transmission and application of ethnobotanical knowledge. Further  

					analysis could help determine whether women and men use medicinal  

					plants differently or have varying levels of expertise in this field.  

					Understanding these differences could provide valuable insights into  

					the cultural significance of medicinal plants and their role in community  

					healthcare practices There are previous studies that support our  

					findings.25,26  

					Stratum 1 Skoura M’daz, (large village)  

					Stratum 2 Tadout, (small village)  

					Stratum 3 Taeraart, (small village)  

					Stratum 4 Tafrdoust, (small village)  

					250  

					23  

					45  

					20  

					12  

					Stratum 5 Tichoukt (very large region with a  

					rare population)  

					Total  

					350  

					This study primarily aims to compile the most comprehensive catalog  

					possible of medicinal plants used in the Skoura M’daz region. The  

					ethnobotanical survey results are then analyzed based on several  

					criteria, including the age and gender of the population, the parts of the  

					plants used, preparation methods, the most commonly utilized plants,  

					and the ailments treated. The surveys conducted in the region covered  
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					Educational Disparities and Literacy Challenges in the Studied  

					Population  

					particularly for preserving heat-sensitive substances. Infusion accounts  

					for 10%, showing that steeping plant parts in hot water is a less  

					frequently adopted method. The remaining 10% includes powder,  

					fumigation, poultice, coating, and essence, highlighting alternative  

					applications such as topical treatments and inhalation. These findings  

					suggest that water-based extraction techniques dominate traditional  

					medicinal practices in the studied community, reflecting both their  

					accessibility and perceived effectiveness There are previous studies that  

					support our findings.29,30  

					The survey results indicate a significant educational disparity within the  

					studied population. The majority, 70%, are illiterate, highlighting a high  

					prevalence of limited formal education. This is followed by 20% who  

					have completed primary education, suggesting that a portion of the  

					population has acquired basic literacy and numeracy skills. A smaller  

					percentage, 8%, have attended school beyond primary education, but  

					without reaching the university level. Meanwhile, only 2% of the  

					respondents have attained higher education, reflecting a very low  

					representation of university graduates in the surveyed group Figure 4.  

					These findings suggest that access to education may be limited in this  

					region, potentially due to socioeconomic barriers, cultural factors, or  

					lack of educational infrastructure. The high illiteracy rate could have  

					implications for various aspects of daily life, including access to  

					healthcare information, employment opportunities, and the  

					transmission of traditional knowledge. Understanding these educational  

					patterns is crucial for developing strategies to improve literacy and  

					education in the community There are previous studies that support our  

					findings.27,28  

					Usage according to the parts of the plants used  

					The graph illustrates the distribution of different plant parts used in the  

					Skoura M’Daz region for ethnobotanical purposes (Figure 6). Leaves  

					are the most commonly utilized, accounting for 40% of uses. This  

					predominance can be explained by their year-round availability and  

					richness in active compounds. Stems follow with 20%, likely due to  

					their use in decoctions or infusions. Flowers represent 15%, suggesting  

					their value for aromatic and therapeutic properties. Roots, as well as  

					seeds and fruits, each account for 10%, indicating a more specific use,  

					often related to their concentration of bioactive compounds. Finally,  

					bulbs, rhizomes, bark, and resins are the least used, with only 5%,  

					possibly due to the complexity of extraction or limited availability.  

					These results highlight a preference for aerial plant parts, which are  

					more accessible and easier to use, while underground parts and exudates  

					are less commonly utilized, likely reflecting a more delicate harvesting  

					process or specialized knowledge of their properties There are previous  

					studies that support our findings.31,32  

					Figure 3: Use of aromatic and medicinal plants according to  

					gender.  

					Figure 5: Method of preparing medicinal plant extracts.  

					Ethnobotanical Study of Medicinal and Aromatic Plants in the Skoura  

					M’Daz Region: Usage Frequency and Traditional Knowledge  

					The pie chart presents the distribution of plants used in the studied  

					region based on their frequency of use (Figure 7). Rosmarinus  

					officinalis is the most commonly used plant, accounting for 17% of  

					uses, which can be explained by its well-known medicinal and aromatic  

					properties. Thymus wildenuoii and Pistacia atlantica rank second with  

					11% each, highlighting their importance in traditional medicine,  

					particularly for their antiseptic and anti-inflammatory properties. Other  

					plants, such as Origanum oxysporum, Lavandula sp., Mentha pulegium,  

					and Tetraclinis articulata, are also significantly represented, with  

					approximately 10% usage, emphasizing their role in digestive,  

					antiseptic, and relaxing treatments.The remaining species show a more  

					moderate usage, ranging from 9% to 1%. Some, such as Cedrus  

					atlantica, Nigella damascena, or Ziziphus lotus, are less utilized, which  

					may be attributed to their limited availability or more specific  

					applications. Overall, the results highlight the strong predominance of  

					medicinal and aromatic plants, mainly used to treat respiratory,  

					digestive, and inflammatory conditions. The frequency of plant usage  

					reflects the transmission of traditional knowledge, where some species  

					remain essential in local practices, while others, less commonly used,  

					suggest a more specialized and targeted understanding.  

					Figure 4: shows the percentage of use of aromatic and  

					medicinal plants based on the educational level of the surveyed  

					population.  

					Method of preparation  

					The analysis of the preparation methods for medicinal plants (Figure 5)  

					reveals a strong preference for decoction, which represents 53% of the  

					total methods used. This indicates that boiling plant materials in water  

					is the most common approach, likely due to its effectiveness in  

					extracting active compounds. Maceration follows with 27%, suggesting  

					that soaking plant materials in liquid is also a widely used technique,  

					2656  

					© 2025 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License  

				

			

		

		
			
				
					
				
			

			
				
					Trop J Nat Prod Res, June 2025; 9(6): 2653 - 2663  

					ISSN 2616-0684 (Print)  

					ISSN 2616-0692 (Electronic)  

					plant families are notably abundant. The most represented families  

					include Lamiaceae (14 species), Asteraceae (10 species), Apiaceae and  

					Fabaceae (6 species each), followed by Poaceae (4 species), and  

					Anacardiaceae, Brassicaceae, Euphorbiaceae, and Myrtaceae (3 species  

					each). These five families, prevalent in the studied area, are also  

					common throughout Morocco and constitute major medicinal plant  

					groups in many other Mediterranean countries There are previous  

					studies that support our findings.33,34  

					Figure 6: Distribution of percentages of the different parts of  

					the plants used  

					Figure 8: Illnesses treated by medicinal and aromatic plants in  

					the Skoura M’Daz region  

					Diversity of species for ethnobotanical use  

					The ethnobotanical survey conducted in the field made it possible to  

					establish a catalog of 61 medicinal species. Among these, we selected  

					23 species that are particularly renowned in traditional herbal medicine  

					and widely known by the local population. The monographs of these 23  

					species are presented according to an alphabetical classification of  

					families (Table 2), genera and species. For each of them, we specified  

					their systematic classification as well as their vernacular names in  

					Arabic, local Amazigh and scientific nomenclature  

					Figure 7: The most abundant aromatic and medicinal plants in  

					the Skoura M’Daz region.  

					Healthcare Practices and Use of Medicinal Plants in the Skoura M'Daz  

					Region: A Study of Treated Pathologies and Traditional Remedies  

					The results indicate that several pathologies are treated in the region  

					(Figure 8), with digestive disorders (33%) being the most common,  

					followed by rheumatological conditions (26%). Urinary and  

					gynecological infections also represent a significant portion of treated  

					pathologies, accounting for 12%. Other conditions, such as respiratory,  

					dermatological, and cardiovascular diseases, are also managed, but with  

					lower percentages. This suggests a varied distribution of health issues,  

					although some are more prevalent than others. Regarding the use of  

					medicinal plants, rosemary (Rosmarinus officinalis) emerges as the  

					most commonly used plant by the population of Skoura M'Daz and  

					surrounding villages. Rosemary is known for its anti-inflammatory,  

					antioxidant, and digestive properties, making it a valuable resource for  

					treating digestive and rheumatological conditions, among others. It is  

					likely that this plant is used both for its digestive benefits and to  

					alleviate joint pain, which is common in the area. This preference for  

					rosemary reflects a well-established practice of traditional medicine in  

					the region, often complementing modern treatments. It would also be  

					relevant to explore other medicinal plants used locally in order to better  

					understand the scope of the traditional pharmacopoeia in the region.  

					Furthermore, it would be interesting to know whether the inhabitants  

					view these plants as an alternative or complementary treatment to  

					conventional medical care.  

					Analysis of the Importance of Plant Species in the Region  

					The study of plant species used in the region reveals a high botanical  

					diversity and a significant valorization of certain plants. The analysis of  

					UV (Use Value) and RFC (Relative Frequency of Citation) indices  

					helps quantify their ethnobotanical importance. Some species stand out  

					with high UV and RFC values, demonstrating widespread use and local  

					recognition. Among them, Rosmarinus officinalis (UV = 0.9; RFC =  

					0.82), Mentha pulegium (UV = 0.9; RFC = 0.78), and Origanum  

					compactum (UV = 0.75; RFC = 0.66) are among the most cited and  

					utilized. These aromatic plants are widely employed in phytotherapy  

					and cooking, reinforcing their cultural and medicinal significance.  

					Other species, such as Cedrus atlantica (UV = 0.83; RFC = 0.14) and  

					Artemisia campestris (UV = 0.8; RFC = 0.63), demonstrate strong  

					ethnobotanical usage despite a more moderate citation frequency. Their  

					use, particularly in traditional medicine, confirms their key role in local  

					practices.Species with high RFC values, such as Prunus prostrata (UV  

					= 0.99; RFC = 0.79) and Euphorbia nicaeensis (UV = 0.11; RFC =  

					1.0), indicate significant local recognition, although their specific use  

					may be limited to certain contexts. Overall, these results highlight the  

					ethnobotanical importance of local plants and their integration into  

					traditional pharmacopoeia. The correlation between UV and RFC  

					underscores the ancestral knowledge passed down through generations,  

					ensuring the preservation and sustainable exploitation of the region's  

					plant resources.  

					The most abundant aromatic and medicinal plants in the region  

					The results show that the local population uses a wide variety of  

					medicinal plants, selected based on their frequency of use, determined  

					by how often a species is mentioned by the 353 people surveyed.  

					Among them, 12 medicinal plants stand out for their predominant use  

					in the studied region. Rosmarinus officinalis, Thymus willdenowii, and  

					Lavandula are particularly popular due to their spontaneous presence in  

					a region naturally rich in these species. In comparison with an  

					ethnobotanical study conducted in the Agadir region, which  

					documented 110 plant species across 53 families and 95 genera, several  

					Ethnobotanical Survey of Dominant Botanical Families: Implications  

					for Traditional Medicine and Local Practices  

					The analysis of the distribution of botanical families reveals a marked  

					dominance of certain groups.  
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					Table 2: Detailed catalogue of medicinal plants with families, local names and ecological data  

					Scientific name  

					Voucher  

					number  

					Famille  

					Arabe local  

					Amazigh local  

					UV  

					RFC  

					Ferula communis  

					L.  

					V001  

					Apiacées  

					Boubal,  

					Lkellikha  

					Euffal  

					0.12  

					0.85  

					V002  

					V003  

					V004  

					Apocynacées  

					Astéracées  

					Astéracées  

					Defla  

					Alili  

					0.05  

					0.3  

					0.99  

					0.49  

					0.82  

					Nerium oleander  

					Anthemis nobilis  

					Babounj  

					Akir Karha  

					Babounj  

					Tegndest  

					Anacyclus  

					pyrethrum  

					0.17  

					Artemisia  

					campestris  

					V005  

					V006  

					Astéracées  

					Astéracées  

					Chih  

					Chih  

					Izri, Ifsi, Ifssi  

					Izri, Ifsi, Ifssi  

					0.8  

					0.63  

					0.7  

					Artemisia herba-  

					alba  

					0.34  

					V007  

					V008  

					Astéracées  

					Astéracées  

					Chih  

					Dad  

					Izri, Ifsi, Ifssi  

					Asnnan  

					0.34  

					0.5  

					0.52  

					0.73  

					Artemisia negrei  

					Atractylis  

					gummifera  

					V009  

					V010  

					Astéracées  

					Astéracées  

					Jamra  

					Arlou  

					0.25  

					0.41  

					0.8  

					Calendula sp  

					Carduncellus  

					pomelianus  

					Azelif Ouscour  

					0.44  

					V011  

					V012  

					V013  

					V014  

					V015  

					Astéracées  

					Astéracées  

					Blfaaouz  

					Téfight  

					0.56  

					0.28  

					0.83  

					0.18  

					0.15  

					0.11  

					0.49  

					0.14  

					0.01  

					0.67  

					Cirsium dyris  

					Lakhla  

					Cynara humilis  

					Cedrus atlantica  

					Cynara scolymus  

					Echinops spinosus  

					L’arz  

					Astéracées  

					Astéracées  

					L’qôq  

					Téfight  

					Asnnan  

					Chouk Lahmar  

					Scorzonera  

					pygmaea  

					V016  

					V017  

					Astéracées  

					-

					Tbadert  

					0.36  

					0.05  

					Astéracées  

					Tifaf  

					Tifaf  

					0.23  

					0.14  

					0.84  

					0.57  

					Sonchus sp  

					Berberis hispanica V018  

					Bérbéridacées  

					Adoud Rih  

					Ârgîs  

					Boiss.  

					V019  

					Brassicacées  

					Left Fajli  

					Laabouz  

					0.27  

					0.41  

					Brassica nigra (L.)  

					Diplotaxis sp  

					V020  

					V021  

					Brassicaceae  

					Buxacées  

					Charyat  

					Bakss  

					Amssa  

					Bakss  

					0.12  

					0.1  

					0.59  

					0.14  

					Buxus  

					sempervirens L.  

					Capparis spinosa  

					L

					V022  

					V023  

					V024  

					V025  

					Capparidacées  

					Caryophyllacées  

					Cucurbitacées  

					Cupressacées  

					Kabar  

					Kabar  

					Daaifa  

					0.63  

					0.29  

					0.37  

					0.11  

					0.69  

					0.71  

					0.55  

					0.81  

					Haras Lahjar,  

					Saboun  

					Herniaria hirsuta  

					L

					Lhndel  

					Takhsayt ou  

					Chen  
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					Statistical analysis of the data  

					16  

					14  

					12  

					10  

					8

					The statistical analysis of the UV and RFC (Table 3) variables  

					highlights several important trends. First, the descriptive statistics show  

					that the average value of UV is 0.366, while RFC has a higher mean of  

					0.573. The standard deviation is relatively high for both variables (0.265  

					for UV and 0.281 for RFC), indicating significant data dispersion.  

					Additionally, the median of UV is 0.30, while that of RFC is 0.66,  

					suggesting that RFC values tend to be higher than UV across  

					observations. The minimum and maximum values reveal a wide range,  

					with UV varying between 0.02 and 0.99, and RFC between 0.01 and  

					1.00, reflecting substantial variability in the dataset.  

					6

					4

					2

					0

					Table 3: descriptive statistics for the UV and RFC variable  

					Descriptive  

					statistics  

					UV  

					RFC  

					Count  

					Mean  

					Std  

					59.0  

					0.366  

					0.265  

					0.02  

					0.155  

					0.3  

					59.0  

					0.573  

					0.281  

					0.01  

					0.43  

					0.66  

					0.785  

					1.0  

					Figure 9 Graphic presentation of the specific richness of the  

					different botanical families  

					The Asteraceae family is the most represented, with fourteen species,  

					highlighting its importance in the region (Figure 9), particularly due to  

					its frequent use in traditional medicine and phytotherapy. It is followed  

					by the Lamiaceae family, which is also well represented and known for  

					its aromatic and medicinal plants. The Rosaceae family also holds a  

					significant place, suggesting diverse uses, particularly in food and  

					traditional medicine. The Euphorbiaceae family is moderately present,  

					with species often recognized for their medicinal and sometimes toxic  

					properties. Other families, such as Fabaceae, Brassicaceae, and  

					Cupressaceae, contain a moderate number of species, indicating a more  

					selective but still relevant use in local ethnobotanical practices. Finally,  

					some families, such as Zygophyllaceae, Apocynaceae, and Buxaceae,  

					are weakly represented, suggesting a lesser importance in the region’s  

					traditional uses. In conclusion, the strong presence of Asteraceae and  

					Lamiaceae highlights the central role of medicinal and aromatic plants  

					in local traditions. The diversity of botanical families reflects the  

					ecological richness of the region and cultural preferences in the use of  

					plant resources.  

					Min  

					25%  

					50%  

					75%  

					Max  

					0.5  

					0.99  

					The boxplot analysis highlights the presence of a few outliers,  

					particularly for RFC, which exhibits greater dispersion toward extreme  

					values. The distribution of UV values appears more concentrated  

					around the median, whereas RFC displays higher variability. The  

					correlation matrix indicates a weak to moderate correlation coefficient  

					between UV and RFC, estimated to be around 0.1 to 0.3 (Figure 10 and  

					11). Additionally, the scatter plot with regression does not show a strong  

					linear trend between UV and RFC.  
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					Figure 10: UV and RFC box plot  
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					Figure 11: Linear correlation of the UV and RFC variables  

					This suggests that an increase in UV is not systematically associated  

					with either an increase or decrease in RFC. The weak correlation  

					implies that other factors may influence the relationship between these  

					two variables, making it worthwhile to explore additional indicators or  

					conduct a more in-depth analysis. In conclusion, the results reveal  

					significant variability in UV and RFC values, with a heterogeneous  

					distribution. The absence of a strong correlation between these variables  

					indicates that they are not directly linked in a linear manner. Therefore,  

					Frequency of Citation (RFC), reflecting their frequent use and  

					integration into the local pharmacopoeia. These indices highlight the  

					strength of local knowledge and its cultural grounding. The Rosaceae  

					and Euphorbiaceae families also hold significant places, with species  

					that, while less cited than those from the Asteraceae and Lamiaceae  

					families, exhibit notable UV and RFC values, offering a range of  

					applications from food to medicinal uses. Families like Fabaceae,  

					Brassicaceae, and Cupressaceae, though moderately represented, still  

					contribute meaningfully to local ethnobotanical practices, even if their  

					use tends to be more selective. In contrast, families like  

					Zygophyllaceae, Apocynaceae, and Buxaceae, with low UV and RFC  

					values, are weakly represented, suggesting that they have lesser  

					importance in the region's traditional uses. This diversity in plant  

					families, coupled with the UV and RFC indices, highlights not only the  

					ecological richness of the region but also the cultural preferences and  

					knowledge passed down through generations. The study emphasizes the  

					importance of preserving this traditional knowledge to ensure the  

					sustainable use and protection of plant resources for future generations.  

					a

					more in-depth approach, including multifactorial analyses or  

					nonlinear models, may be necessary to better understand the underlying  

					relationships  

					Conclusion  

					The ethnobotanical study of plant species in the region, based on the  

					UV (Use Value) and RFC (Relative Frequency of Citation) indices,  

					reveals a rich botanical heritage, where certain plant families play a  

					dominant role in local medicinal and cultural practices. The Asteraceae  

					and Lamiaceae families stand out due to their high representation and  

					elevated UV and RFC values, underscoring their essential role in  

					traditional medicine, phytotherapy, and cooking. Their aromatic and  

					medicinal properties make them invaluable resources for the local  

					population. The UV and RFC values help identify the most used and  

					recognized plants. For example, species such as Rosmarinus officinalis  

					and Mentha pulegium feature high Use Values (UV) and high Relative  
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