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					ABSTRACT  

					ARTICLE INFO  

					The wide variety of flora in the Sefrou region indicates the great potential of traditional  

					knowledge. Despite being a perfect place to research aromatic and medicinal plants, this area has  

					not yet received much attention. In Morocco, respiratory disorders represent a major public  

					health concern. Our study aims to investigate the traditional knowledge of the Sefrou population  

					regarding the use of medicinal plants to treat respiratory ailments. The survey included 199  

					individuals from various age groups, gender, study level, family situation, income, and source of  

					information. Data was gathered and analyzed to determine parameters, including fidelity level  

					and family importance value. The floristic analysis of this study identified 38 plant species  

					belonging to 19 families. The two dominant families were Lamiaceae (12 species) and  

					Asteraceae (4 species). The data shows the frequency of Mentha pulegium L., Artemisia herba  

					alba Asso, and Origanum compactum Benth with RFC values of 59.4%, 49.7%, and 35.5%,  

					respectively. The infusion was the most common preparation method. According to our results,  

					the leaf was the most commonly used part to treat respiratory diseases (PPV=0.397), and  

					Tuberculosis was the most treated category with an ICF=0.97. The current survey indicates that,  
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					utilize medicinal plants to treat ailments. It is also necessary to carry out laboratory studies to  

					extract and determine these plants phytochemical constituent, and identify their toxicological  

					effects.  
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					of plants that exist today, around 280 are considered valuable.7 Among  

					the Mediterranean nations, Morocco has a long history of using  

					Introduction  

					aromatic and medicinal herbs to prepare traditional remedies.8 Due to  

					differences in meteorological and biological conditions, it exhibits a  

					rather large floristic richness. Regretfully, the knowledge of traditional  

					plants for future generations are vanishing. Rapid loss of traditional  

					knowledge is caused by a variety of circumstances, including  

					migration, acculturation, environmental changes, rural-to-urban  

					migration, news media, and the demise of the older generation.  

					Respiratory illnesses rank among the world's major causes of death,  

					and according to WHO9 traditional herbal remedies are scientifically  

					proven to treat seasonal diseases and moderate psychological  

					challenges.10 Acute respiratory infections and chronic respiratory  

					disorders, including asthma, chronic obstructive pulmonary disease,  

					and lung cancer, are examples of ailments that affect the airways,  

					which include the nasal passages, bronchial tubes, and lungs.11 The  

					use of medicinal plants to treat respiratory system ailments has not  

					been studied in this province, even though there have been several  

					ethnobotanical studies conducted in the Sefrou region on the treatment  

					of skin burns10, hypertension12, and diabetic disorders.13 There is  

					scarce research on the ethnobotanical survey of medicinal therapeutics  

					in this region geared towards listing therapeutic plants used in the  

					treatment of respiratory problems. Several medicinal bioactive  

					compounds have been isolated from these plants. Examples include  

					the anticholinergic atropine from Atropa belladonna, the cardiac  

					glycosides digoxin and digoxin (from Digitalis purpurea), the  

					antimalarial quinine and antiarrhythmic quinidine from Cinchona  

					bark, and the painkillers morphine and codeine (from Papaver  

					somniferum).13 According to WHO estimates, 80% of people in poor  

					nations receive their primary medical care from traditional medicine  

					Ever since the beginning of human civilization, traditional  

					plant-based medicine, or "herbal" medicine, has been widely derived  

					from plants. Human customs have evolved over the ages to include  

					1

					the knowledge and application of medicinal plants to alleviate  

					suffering, promote human health, and mollify grievances. 2 About 1/4  

					of the approximately 4500 species of the vascular flora are endemic,  

					with their main centers being the high mountain peaks. These species  

					are organized into 940 genera and 135 families.2,3 It is noteworthy that  

					a significant proportion of Moroccans use traditional medicine to treat  

					their primary health needs.4 Even with the widespread availability of  

					numerous contemporary pharmaceutical medications, plant-based  

					medications, and aromatics are still in high demand worldwide in the  

					healthcare industry. They are used not just to cure illness, but also as a  

					prophylactic measure to preserve health.1 The first step in finding  

					novel compounds from medicinal plants that can be used in the  

					preparation of contemporary pharmaceutical medications is the  

					documentation of this traditional knowledge.5 Since ancient times,  

					people have utilized aromatic and medicinal plants to prepare natural  

					treatments for respiratory disorders. Morocco is one of the  

					Mediterranean nations with a rich history of medicine and traditional  

					expertise in phytotherapy.6 of the 4500 species  
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					practitioners.9 Studies within the Sefrou region details the use of  
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					medicinal herbs from there to cure diabetes 13, skin burns  
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					hypertension 12, however, no study has focused on the ethnobotanical  
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					survey of medicinal herbs derived from the Sefrou region as regards  

					respiratory diseases, therefore, this study aims to fill the gap. Hence,  

					this study is aim at evaluating the ethnobotany and  

					ethnopharmacology of medicinal plants used for respiratory diseases  

					in the Sefrou region, Morocco  

					survey informants (N), its value was calculated using the formula  

					(equation 2)  

					RFC  

					Equation 2  

					Where: FC is the number of reports of use of particular plant taxa  

					mentioned by several informants; N is the total number of informants)  

					, with (0 < RFC < 1. 21  

					Materials and Methods  

					Family Importance Value (FIV)  

					Study Area  

					To determine the essential families of medicinal plants in the study  

					area, the use value for each family was calculated using equation 3  

					An extensive knowledge of traditional herbal medicine is available to  

					the local community in the Sefrou region. This region was selected for  

					the ethnobotanical survey due to its diverse floral, ecological, and  

					climatic features. This area is bounded to the south by the provinces of  

					El Hajeb and Moulay Yacoub, to the west by the province of Moulay  

					Yacoub, to the east by the province of Taza, and to the north by the  

					prefecture of Fez. According to the HCP 2024, the province has  

					304748 inhabitants, of which 43% reside in rural areas and 56% in the  

					urban areas.14 Its total area is 4008.76 km2, and both Arabs and  

					Amazighs make up its population.12 There are 23 communities in the  

					province, comprising of 5 urban and 18 rural communities.14 The  

					current study was conducted in the four regions of Sefrou i.e. Ribate  

					El Kheir (12654 inhabitants), Ighzrane (11050 inhabitants), Dar El  

					Hamra (4022 inhabitants), and Adrej (2236 inhabitants), which are  

					located in the East of the province. (Figure 1, Figure 2, and Figure 3)  

					FIV  

					Equation 3  

					Where: FC family is the sum of the use value of the species in a given  

					family, and Ns is the total number of species in the given family. 22 In  

					ethnobotany, the FIV is an index of cultural importance that can be  

					used to determine the species value of plants.23  

					Plant Part Value (PPV)  

					The percentage of plant parts (stem, leaves, roots, fruit, bark, and  

					flowers) exploited as bioresources for therapeutic purposes is  

					identified as the plant part value. The PPV was calculated using  

					equation 4:  

					Equation 4  

					Where: ∑RU (plant part) represents the sum of the cited plant parts,  

					and ∑RU represents the total number of cited uses for a given plant.24  

					The part with the highest PPV is the most used by the respondents.  

					Data collection  

					This ethnopharmacological survey commenced in January 2022 and  

					was finished in January 2023. A semi-structured questionnaire was  

					established to list the therapeutic plants that are utilized in this area,  

					comprising of information about the interviewees (gender, age,  

					academic level, and family status). A total of 199 surveys were  

					garnered to obtain information on medicinal and aromatic plants used  

					for the treatment of respiratory disorders. Open-ended interviews were  

					carried out in focus groups and in-person interviews. Each interview  

					lasted between 20 and 30 minutes, depending on the age, gender,  

					amount and quality of plant-related information. The questionnaire  

					was divided into two sections - the first discusses the informants'  

					demographic characteristics, and the second concentrates on the  

					MAPs used to treat the diseases (vernacular name, parts used, modes  

					of preparation, and method of utilization).  

					Informant Consensus Factor (ICF)  

					The ICF for each species was calculated to determine the importance  

					of every distinct species.25 The ICF was calculated by the following  

					formula (equation 5).  

					ICF=  

					Equation 5  

					Where: Nur is the total number of citations for each taxon that have  

					been recorded, and Nt is the total number of ailment categories that  

					species serve to treat. A value of zero (0) signifies that the number of  

					citations and illness categories is equal, while a value of one (1)  

					indicates that all participants referenced the plant species for a given  

					ailment.26  

					Results and Discussion  

					Botanical identification of plant species  

					Age and gender  

					The plants were collected in cooperation with the interviewees or the  

					ethnomedicine practitioners. Dry plant samples that were garnered for  

					the study were assembled in plastic bags, and labeled using their  

					common names, which allowed for the identification and  

					authentication of the plant species at the Natural Resources and  

					Sustainable Development Laboratory, Department of Biology, Faculty  

					of Sciences, Ibn Tofail University, Kénitra, Morocco, and then  

					subsequently supplemented by a thorough literature review.15,16,17,18,19  

					The investigation of 199 participants proved that herbal medicine concerns  

					both genders. However, gender predominance is 56.28% female and  

					43.72% male (Table 1). In the West-Central region of Morocco, it was  

					likewise observed that women dominated the use of medicinal plants.27  

					The devotion of women to medicinal herbs and their practical care for their  

					family members can account for this occurrence. In the study area, most  

					informants (49.75%) fell within the age range of 30-60 years, with the  

					remaining two groups each accounting for 25.13%.  

					The oldest respondents display an intense attachment to medicinal plants  

					due to possessing a significant amount of ancestral knowledge integral to  

					the oral tradition. The lack of interest in medicinal plants among young  

					Statistical analysis  

					The ethnobotanical data gathered during the surveys were recorded,  

					handled, and statistically examined using Microsoft Office Excel 2019  

					and SPSS Statistics 26 software (IBM USA). The following  

					quantitative ethnobotanical indices were adopted to analyze the  

					people may contribute to  

					a

					significant deficiency of generational  

					knowledge. These findings are in line with results obtained in other regions  

					of Morocco.28,29  

					ethnopharmacological data  

					–

					plant part value (PPV), family  

					Family situation and income  

					importance value (FIV), fidelity level (FL), relative frequency of  

					citations (RFC), and informant consensus factor (ICF).  

					Regarding the family situation, more than 100 respondents were married  

					(50.75%), 42 were single (21.11%), 46 were widowers (23.12%), and only  

					10 were divorced (5.03%). In this study, 138 informants were unemployed  

					(69.35%), and only 11 of the interviewees had a higher socioeconomic  

					level (5.53%), compared to 10 who had a medium level (5.03%) and 40  

					who had a low level (20.10%) (Table 1). As a result, the authors observed  

					that the use of plants grew as these informants' monthly income climbed.  

					Furthermore, married people are more interested in herbal medicine due to  

					their low cost and efficiency. The same results were found by other  

					ethnobotanical surveys conducted in the province of Taza. 30  

					Fidelity Level (%FL)  

					The percentage of informants in the research area who admitted  

					utilizing a particular plant species to treat a specific condition is  

					represented by the fidelity level (FL) i.e. equation 1.  

					FL  

					× 100  

					Equation 1  

					Where: Np is the number of use reports for a given species reported  

					for a particular ailment category, and N is the total number of use  

					reports cited for any given species.20  

					Academic level and source of information  

					Relative Frequency of Citation (RFC)  

					In our study, 51.26% of informants were illiterate, 26.13% had completed  

					primary education, 10.55% had completed high school, and 12.06% had  

					continued their studies at a university.  

					The RFC was applied to determine the value of each plant species in  

					the study area. The relative frequency of citation (RFC) was calculated  

					by dividing the frequency of citation (FC) by the total number of  
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					Table 1: Socio-demographic characteristics of informants (N=199).  

					Variable  

					Choice  

					Informants  

					Percentage %  

					Woman  

					Man  

					17-30  

					30-60  

					≥60 years  

					Single  

					Married  

					Divorced  

					Widower  

					Analphabet  

					Primary  

					Secondary  

					University  

					Unemployed  

					250-1500  

					1500-5000  

					≥5000  

					112  

					87  

					50  

					99  

					50  

					42  

					101  

					10  

					46  

					102  

					52  

					21  

					24  

					138  

					40  

					10  

					11  

					129  

					28  

					16  

					26  

					56.28  

					43.72  

					25.13  

					49.75  

					25.13  

					21.11  

					50.75  

					05.03  

					23.12  

					51.26  

					26.13  

					10.55  

					12.06  

					69.35  

					20.10  

					05.03  

					05.53  

					64.82  

					14.07  

					08.04  

					13.06  

					Gender  

					Age classes  

					Family situation  

					Study level  

					Income/Month  

					(Moroccan dirham)  

					Parents  

					Experience  

					Source of the information Reading  

					Others  

					Thus, the authors had the opportunity to see that as education levels  

					rose, MAPs use declined. Similar results were found in a previous  

					study in the Sefrou region.10 In our research, 64.82% of informants  

					derived their knowledge of medicinal plants usage and recipes from  

					their parents; 14.07% gathered their knowledge from personal  

					experience; 13.06% obtained their knowledge from outside sources  

					like the media; and only 8.04% gained their knowledge from reading  

					(Table 1). According to previous researches, the inhabitants of the  

					Fez-Meknes region inherit their ancestral knowledge of how to use  

					therapeutic herbs.31,32  

					Plant therapeutic potential  

					Based on the FIV and the number of species, Lamiaceae was the most  

					dominant family used to treat respiratory disorders with 12 species  

					(FIV=0.205), followed by Asteraceae with four species (FIV=0.223),  

					and Amaryllidaceae (FIV=0.088), Apocynaceae (FIV=0.081),  

					Asparagaceae (FIV=0.050), Cupressaceae (FIV=0.160), Myrtaceae  

					(FIV=0.175) with  

					2

					species each, while other families were  

					represented by one species only (Figure 4). The same results were  

					found in the Sefrou region, 12 and the Rif region.33 The dominance of  

					these seven families can be explained by their ubiquity and their wide  

					distribution in Morocco. Other ethnobotanical studies have confirmed  

					the preponderance of the main families mentioned above.34, 35  

					Table 2 also indicated other important families such as Myrtaceae (2  

					species, FIV 0.175), Oleaceae (1 species, FIV 0.279), Papaveraceae (1  

					species, FIV 0.162), and Zingiberaceae (1 species, FIV 0.162).  

					Another  

					Variety of MAPs in the Survey Area  

					Our study focused principally on identifying the maximum number of  

					MAPs used by the population of Sefrou to treat respiratory illnesses.  

					Thirty-eight plant species belonging to 19 botanical families were  

					identified. An alphabetical list of these plants were provided. The table  

					below shows the scientific and vernacular names of each plant, the  

					families identified, the parts used, the modes of preparation adopted  

					by the local population, the diseases treated, as well as the results  

					related to %FL, FC, RFC, and FIV. (Table 2)  

					earlier research conducted in the Seksaoua region of the Western High  

					Moroccan Atlas identified these families 50  

					.

					Table 2: Medicinal plants used in the Sefrou region for treatment of respiratory diseases  

					Family and scientific name  

					Vernacular name Parts  

					used  

					Modes of preparation  

					Medicinal uses %FL FC  

					RFC  

					FIV  

					Amaranthaceae  

					0.076  

					Chenopodium ambbrosioides Mkhinza  

					L.  

					Amaryllidaceae  

					Leaf  

					Raw  

					CL, CV, LC  

					AT, CV, TB  

					26.7  

					47  

					15  

					0.076  

					0.088  

					Allium cepa L.  

					L-basla L-hamraا
  

					Bulb  

					Bulb  

					Crushed  

					Raw  

					17  

					18  

					0.086  

					0.091  

					Allium sativum L.  

					Touma  

					AT, CG, CL, 22  

					CV, TB  

					Apiaceae  

					Pimpinella anisum L.  

					0.005  

					0.081  

					Habbat hlawa  

					Seed  

					Pulp  

					Infusion  

					Crushed  

					AT  

					LC  

					100  

					01  

					11  

					0.005  

					0.056  

					Apocynaceae  

					Caralluma europaea (Guss.) Deghmouz  

					100  

					N.E. Br  
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					Nerium oleander L.  

					Defla/ Alili  

					Berrezta  

					Leaf  

					Root  

					Leaf  

					Fumigation  

					Crushed  

					CV, TB  

					AT  

					71.4  

					100  

					21  

					6

					0.106  

					0.030  

					Aristolochiaceae  

					Aristolochia baetica  

					0.030  

					0.050  

					Asparagaceae  

					Agave sisalana Linnaeus  

					Aloe vera  

					Bssyla  

					Crushed  

					Infusion  

					AT, CV, TB  

					CV  

					47.4  

					100  

					19  

					01  

					0.096  

					0.005  

					Muscari comosum (L.) Mill.  

					Whole  

					plant  

					Asteraceae  

					0.223  

					Artemisia absinthium L.  

					Chiba  

					Leaf  

					Decoction  

					Decoction  

					CL, CV  

					64.3  

					14  

					98  

					0.071  

					0.497  

					Artemisia herba alba Asso  

					Chih/ Izr  

					Whole  

					plant  

					Leaf  

					AT, CG, CL, 42.8  

					CV, TB  

					AT, CL, CV, 28.6  

					LC, TB  

					Inula viscosa L.  

					Tarhlla/  

					Magraman  

					Babounj  

					Decoction  

					Infusion  

					49  

					15  

					0.249  

					0.077  

					Matricaria chamomilla  

					Flower  

					TB  

					100  

					Cupressaceae  

					0.16  

					Tetraclinis  

					Linnaeus  

					Trigonella foenum-graecum L-halba  

					articulata A-ara  

					Branch  

					Seed  

					Fumigation  

					Raw  

					AT, CG, CL, 27.3  

					CV, TB  

					55  

					08  

					0.279  

					0.041  

					AT  

					100  

					L.  

					Fagaceae  

					Quercus ilex L.  

					0.015  

					0.205  

					L-bllout  

					Fruit  

					Leaf  

					Raw  

					AT  

					100  

					03  

					0.015  

					Lamiaceae  

					Calamintha  

					Moench  

					officinalis Manta  

					Infusion  

					AT, CG, CL, 37.8  

					CV, LC  

					CL  

					37  

					01  

					43  

					0.188  

					0.005  

					0.218  

					Lavandula dentala L.  

					L-khzama  

					L-halhal  

					Whole  

					plant  

					Whole  

					plant  

					Decoction  

					Decoction  

					100  

					Lavandula stoechas L.  

					AT, CG, CL, 37.2  

					CV, TB  

					Marrubium vulgare L.  

					Mrriwa/ Mrriout  

					Fliyou  

					Leaf  

					Crushed  

					Infusion  

					LC  

					100  

					25  

					0.127  

					0.594  

					Mentha pulegium L.  

					Whole  

					plant  

					Leaf  

					AT, CG, CL, 49.6  

					CV  

					AT, CL, CV  

					117  

					Mentha rotundifolia (L.) Marcita/ Marsada  

					Cooked  

					40  

					25  

					0.127  

					Huds.  

					Nepeta amethystina1  

					Tahlimt  

					L-hbaq  

					Leaf  

					Leaf  

					Decoction  

					Infusion  

					CL  

					100  

					39  

					21  

					0.198  

					0.106  

					Ocimum basilicum L.  

					CV, TB  

					76.2  

					Origanum compactum Benth. Za-atar  

					Whole  

					plant  

					Whole  

					plant  

					Infusion  

					AT, CG, CL, 50  

					CV, LC  

					AT, CG, CL, 52  

					CV  

					AT, CL, CV, 44.4  

					LC, TB  

					70  

					48  

					18  

					40  

					0.355  

					0.244  

					0.091  

					0.203  

					Rosmarinus officinalis L.  

					Azir/ Zir  

					Salmia  

					Infusion  

					Salvia officinalis L.  

					Leaf  

					Decoction  

					Decoction  

					Thymus  

					capitatus  

					(L.) Z-aitra/ Zouchen/ Whole  

					CG  

					100  

					Hoffmanns. & Link  

					Zouknni  

					plant  

					Myrtaceae  

					0.175  

					Eucalyptus globulus Labil.  

					Kalitus  

					Leaf  

					Fumigation  

					Powder  

					AT, CG, CL, 40.5  

					CV  

					42  

					27  

					0.213  

					0.137  

					Eugenia  

					Thunb.  

					caryophyllata L-qronfel/  

					Oud Flower  

					CG, CV  

					59.3  

					nawar  

					Oleaceae  

					Olea europaea L.  

					0.279  

					0.162  

					0.046  

					Zitou  

					Seed  

					Oil  

					CG, LC  

					TB  

					43.6  

					100  

					55  

					32  

					0.279  

					0.162  

					Papaveraceae  

					Papaver rhoeas L.  

					Benna-aman  

					Flower  

					Infusion  

					Ranunculaceae  
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					Nigella sativa L.  

					Sanuj  

					Seed  

					Leaf  

					Infusion  

					Infusion  

					Infusion  

					Raw  

					CG, TB  

					TB  

					66.7  

					100  

					09  

					01  

					09  

					17  

					0.046  

					0.005  

					0.046  

					0.086  

					Rhamnaceae  

					Ziziphus lotus (L.) Lam.  

					0.005  

					0.046  

					0.086  

					Sedra  

					Rosaceae  

					Rosa damascena Herrm  

					L-ward L-baldi  

					L-hamed  

					Flower  

					Fruit  

					AT, CV  

					77.8  

					Rutaceae  

					Citrus sinensis (L.) Osbeck.  

					AT, CG, CV, 41.2  

					LC  

					Verbenaceae  

					Aloysia citriodora Linnaeus  

					0.025  

					0.162  

					Lwiza  

					Leaf  

					Root  

					Infusion  

					Crushed  

					CL, CV  

					80  

					05  

					32  

					0.025  

					0.162  

					Zingiberaceae  

					Zingeber officinalis Roscoe  

					Skkin jbir  

					AT, CG, CV, 28.1  

					LC, TB  

					Figure 1: Location map of the study area in Sefrou province, Morocco (map realized by ArcGIS software).  

					Figure 2: Photos of rural areas of Sefrou province (A field trip).  
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					Figure 3: The vegetation cover of the Sefrou region (photographed by the corresponding author).  

					Figure 4: Family Importance Value (FIV) of medicinal plants.  

					Relative Frequency of Citation (RFC) of MAPs  

					The data shows the frequency of distinct species, with Mentha  

					pulegium L. having the most significant RFC (59.4%) among them,  

					followed by Artemisia herba alba Asso and Origanum compactum  

					Fidelity level index (%FL)  

					The fidelity level (FL) value, ranging from 22% to 100% in this study,  

					is an important indicator for determining which ailment an individual  

					species is most useful for. One quantitative method of selecting MAPs  

					from ethnopharmacological field investigations to be used in further  

					pharmacological screening is the Fidelity Level (FL) 36. Thirteen (13)  

					plant species (Pimpinella anisum L., Caralluma europaea (Guss.)  

					N.E. Br, Aristolochia baetica, Muscari comosum (L.) Mill.,  

					Matricaria chamomilla, Trigonella foenum-graecum L., Quercus ilex  

					L., Lavandula dentala L., Marrubium vulgare L., Nepeta  

					amethystina1, Thymus capitatus (L.) Hoffmanns. & Link, Papaver  

					rhoeas L., and Ziziphus lotus (L.) Lam.), had a high-fidelity level  

					(100%). Informants used these plant species to treat asthma, lung  

					cancer, coronavirus, tuberculosis, cold, and cough. Seven (7) had  

					fidelity level values ranging between 59.3% and 80%, and the fidelity  

					level values of the rest of the 18 plant species ranged from 22% to  

					52%. (Table 2)  

					Benth with RFC values of 49.7% and 35.5%, respectively. This result  

					33,  

					accords with the findings in the region of Fes, Morocco  

					of Algeria.  

					and north  

					36  

					The Sefrou population mentioned other significant  

					species for treating respiratory disorders, such as Tetraclinis articulata  

					Linnaeus, Olea europaea L., Inula viscosa L., Rosmarinus officinalis  

					L., Lavandula stoechas L., Eucalyptus globulus Labil., Thymus  

					capitatus (L.) Hoffmanns. & Link with RFC values varied between  

					20.3% and 27.9%. (Table 2) Some other species had a significant RFC  

					because of their quotidien utilization by the local population of the  

					Sefrou region, such as Nepeta amethystinal (RFC 0.198), Calamintha  

					officinalis Moench (RFC 0.188), Papaver rhoeas L., and Zingeber  

					officinalis Roscoe (RFC 0.162), Marrubium vulgare L. (RFC 0.127),  

					Nerium oleander L. and Ocimum bacilicum L. (RFC 0.106). The  

					indigenous population mentioned these plant species as medicinal  

					plants because they are usually used in winter in the frigid region of  

					Sefrou to prevent and treat seasonal diseases such as cold and cough.  

					(Table 2)  

					Plant parts and field of uses  

					We obtained ten plant parts for counting purposes: i.e. bark, branch,  

					bulb, flower, fruit, leaf, pulp, root, seed, and the whole plant. Based on  
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					the PPV index value, leaf was the most cited by the informants to cure  

					respiratory diseases in the study area (PPV= 0.397), followed by the  

					utilization of the whole plant (PPV= 0.309), flower (PPV= 0.092),  

					seed (PPV= 0.061), branch (PPV= 0.052), root (PPV= 0.039), bulb,  

					pulp and fruit (PPV= 0.015 for each), and bark (PPV= 0.005),  

					respectively (Figure 5). Most participants selected leaves as a cure  

					because of their greater availability and ease of collection and  

					application.4 Furthermore, removing leaves harms plants less than  

					such as oil, animal derma, lemon, and other recipes (Figure 9).  

					According to our data, 77.39% of inhabitants in the Sefrou region  

					harvested plants on average by hand, while only 22.61% employed  

					mechanized techniques. Since most of the population is low-income  

					and unable to purchase materials, manual approaches are used (Figure  

					10). In Taounate, the same finding was observed.46  

					Treatment and prevention of COVID-19 by MAPs  

					Coronavirus disease 2019 (COVID-19) is induced by severe acute  

					respiratory syndrome coronavirus 2 (SARS-CoV-2), is classified  

					among several respiratory illnesses. African ethnomedicine has likely  

					significantly influenced the development of many plant-based  

					treatments that target COVID-19 symptoms, such as Apivirine,  

					Fagaricin, Covid Elixir, and Covid Adsak.47 Initiatives to create  

					COVID-19 treatments, such as traditional medications and drug  

					repositioning, are being encouraged by the World Health Organization  

					(WHO).48 Additionally, using plants by population for medical  

					purposes is growing in importance in the fight against COVID-19.48  

					Therefore, this research investigates the efficacy of traditional herbal  

					medicine, including the application of medicinal herbs, as prospective  

					treatments for COVID-19. We were curious to learn more about using  

					MAPs for treating or preventing coronavirus infections among Sefrou  

					inhabitants. About 42.71% of the respondents use MAPs to prevent  

					coronavirus infection (Figure 11), and only 19.10% use MAPs to treat  

					it (Figure 12).  

					removing other plant parts, which may have a major effect on the  

					37, 38  

					growth and development of the plant.  

					The preference for  

					employing the whole plant in the treatment pertains to the potential for  

					preserving the plant after drying and its simplicity of preparation.39  

					Similar results in the North of Algeria revealed that leaves were the  

					primary dominating plant part, followed by the whole plant.36 The  

					respondents verified employing 9 techniques to prepare medicinal  

					plants for interventions against respiratory illnesses. The infusion  

					method is  

					a

					preparation technique used to extract the active  

					components of plants, accounting for 37.54% of the total. Second in  

					terms of percentage is decoction at 27.61%, followed by fumigation at  

					10.27%. Regarding additional preparation methods, the crushed plant  

					is employed in 9.09% of cases, powder in 4.88% of cases, raw in  

					4.21%, oil in 3.03%, cooked plant and maceration in 2.86% and  

					0.51% of cases, respectively (Figure 6). Similar findings were revealed  

					in the treatment of COVID-19 in Sale prefecture, located in the North-  

					Western region of Morocco.40 In the Fes region, infusion emerges as  

					the predominant therapeutic approach for genitourinary disorders. 31  

					Treated diseases and informant consensus factor (ICF)  

					The informant consensus factor (ICF) measures the consistency of  

					information across multiple informants about MAPs used to treat a  

					category of diseases. Six categories were defined in the table 3, namely,  

					asthma, cold, cough, coronavirus, lung cancer, and tuberculosis. The  

					derived ICF values for the specified categories show the extent of common  

					understanding of the applications of medicinal plants. Ailments with the  

					highest ICF were tuberculosis (ICF 0.97) with 15 species, followed by  

					cough (ICF 0.94) with 15 species, then cold (ICF 0.92) with 17 species,  

					and finally lung cancer and coronavirus (ICF 0.89) with 10 and 25 species,  

					respectively. In the Rif region, the most represented category was asthma  

					with a high ICF value. 49 These high ICF values demonstrated that the use  

					of MAPs by informants was reasonably reliable. 50 The Papaver rhoeas L.  

					was the most used plant to treat tuberculosis by informants; this herb is  

					used in the Northeast region of Algeria to cure digestive problems.36  

					Mentha pulegium L.) was the most cited plant by the participants to treat  

					cough and asthma. The same results were found in Kabylia, North of  

					Algeria.51 The 39 participants from the Sefrou region confirmed using  

					Nepeta amethystina to cure colds (Figure 13). This plant was only  

					discovered in the Sefrou region, specifically in Ribat Elkheir, northwest of  

					the research area. Marrubium vulgare L. and Olea europaea L. were the  

					most cited by the inhabitants of Sefrou to cure lung cancer. In the  

					Doukkala region (West-Central Morocco), these plants are prescribed for  

					Route of administration and duration of treatment  

					The toxicity level and composition of the active components  

					determine how medicinal plants should be administered. They can be  

					applied physically (massage, rinsing) or internally (oral, inhalation).41  

					According to our analysis, the oral mode was most frequently used to  

					facilitate the administration (72.49%), followed by inhalation  

					(21.79%), rinsing (2.65%), massage (2.09%), and other forms  

					(0.98%). Similar modes of administration were documented in the  

					42  

					examination of ethnomedicinal research conducted internationally,  

					43  

					including in Morocco.  

					(Figure 7) Concerning the duration of  

					treatment of respiratory diseases, 48.74% of the respondents used the  

					recipes of MAPs daily, 29.15% continued their herbal treatment until  

					they are cured, 17.09% affirmed that the remediation was weekly, and  

					only 5.03% used MAPs monthly (Figure 8). The findings presented  

					here are largely consistent with those of previous research carried out  

					in Algeria by Benlarbi et al. 44 and in Morocco by Ourgha et al. 29 and  

					Jeddi et al. 45  

					Methods of harvesting and preservation of MAPs  

					About 72.36% of participants confirmed that the most effective  

					approach to preserve MAPs is to shield them from light, whereas only  

					8.54% indicated that MAPs should be exposed to light for optimal  

					drying. In contrast, 19.10% used additional preservation techniques,  

					treating  

					colds,  

					coughs,  

					and  

					influenza.50  

					Figure 5: Plant part used to treat respiratory diseases in the Sefrou region.  
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					Figure 6: Frequency of various forms of uses.  

					Figure 7: Modes of administration of MAPs.  

					Figure 8: Duration of treatment of respiratory diseases in the Sefrou region.  

					6295  

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

				

			

		

		
			
				
					
				
			

			
				
					Trop J Nat Prod Res, December 2025; 9(12): 6288 - 6300  

					ISSN 2616-0684 (Print)  

					ISSN 2616-0692 (Electronic)  

					Figure 9: Different methods of preservation of MAPs in Sefrou province.  

					Figure 10: Harvesting methods of the plants.  

					Figure 11: Using medicinal plants for prevention of coronavirus infection.  
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					Figure 12: Using medicinal plants for treatment of coronavirus infection.  

					Table 3: Informant consensus factor (ICF) values for respiratory disease categories treated with medicinal plants sourced from Sefrou  

					Region of Morocco  

					Categories  

					Plant species used (number of citations)  

					Total number of  

					Species  

					ICF  

					Use  

					of  

					citations  

					Asthma  

					(AT)  

					Rosmarinus officinalis L.(10), Origanum compactum Benth.(11),  

					Mentha pulegium L.(24), Artemisia herba alba Asso (19),  

					Calamintha officinalis Moench (11), Inula viscosa L. (9),  

					Lavandula stoechas L. (16), Tetraclinis articulata Linnaeus (14),  

					Allium cepa L.(8), Trigonella foenum-graecum L.(8), Allium  

					sativum L.(3), Citrus sinensis (L.) Osbeck.(2), Salvia officinalis  

					L.(2), Zingeber officinalis Roscoe(9), Mentha rotundifolia (L.) 21  

					Huds.(9), Agave sisalana Linnaeus(9), Aristolochia baetica(6),  

					Quercus ilex L.(3), Rosa damascena Herrm(7), Pimpinella  

					anisum L.(1), Eucalyptus globulus Labil.(11)  

					192  

					0.9  

					Cough  

					(CG)  

					Rosmarinus officinalis L.(4), Origanum compactum Benth.(5),  

					Mentha pulegium L.(58), Artemisia herba alba Asso (42),  

					Calamintha officinalis Moench (5), Lavandula stoechas L. (2),  

					Tetraclinis articulata Linnaeus (13), Thymus capitatus (L.)  

					Hoffmanns. & Link (40), Eugenia caryophyllata Thunb(16), 15  

					Allium sativum L.(3), Citrus sinensis (L.) Osbeck.(6), Zingeber  

					officinalis Roscoe(8), Nigella sativa L.(3), Olea europaea L.(21),  

					Eucalyptus globulus Labil.(10)  

					236  

					0.94  

					Cold  

					(CL)  

					Rosmarinus officinalis L.(25), Origanum compactum Benth.(35),  

					Mentha pulegium L.(7), Artemisia herba alba Asso (7), Aloysia  

					citriodora Linnaeus (4), Calamintha officinalis Moench (14),  

					Inula viscosa L. (6), Lavandula stoechas L.(5), Tetraclinis  

					articulata Linnaeus (15), Allium sativum L.(3), Nepeta  

					amethystina (39), Salvia officinalis L.(8), Mentha rotundifolia  

					(L.) Huds.(10), Artemisia absinthium L.(9), Chenopodium 17  

					ambbrosioides L.(4), Lavandula dentala L.(1), Eucalyptus  

					globulus Labil.(4)  

					196  

					0.92  

					Coronavirus (CV)  

					Rosmarinus officinalis L.(9), Origanum compactum Benth.(18),  

					Mentha pulegium L.(25), Artemisia herba alba Asso(26), Aloysia  

					citriodora Linnaeus (1), Calamintha officinalis Moench (6), Inula  

					viscosa L. (11), Lavandula stoechas L. (10), Tetraclinis articulata  

					Linnaeus (11), Citrus sinensis (L.) Osbeck.(7),Eugenia  

					caryophyllata Thunb. (11), Allium cepa L.(5), Allium sativum  

					L.(4), Salvia officinalis L.(6), Zingeber officinalis Roscoe(7), 24  

					203  

					0.89  
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					Mentha rotundifolia (L.) Huds.(6), Agave sisalana Linnaeus(5),  

					Artemisia absinthium L.(5), Chenopodium ambbrosioides L.(3),  

					Nerium oleander L.(7), Rosa damascena Herrm(2), Ocimum  

					basilicum L.(5), Muscari comosum (L.) Mill.(1), Eucalyptus  

					globulus Labil.(17)  

					Lung cancer (LC)  

					Tuberculosis (TB)  

					Origanum compactum Benth.(1), Calamintha officinalis Moench  

					(1), Inula viscosa L. (14), Marrubium vulgare L.(25), Citrus 10  

					sinensis (L.) Osbeck.(2), Salvia officinalis L.(1), Zingeber  

					officinalis Roscoe(3), Caralluma europaea (Guss.) N.E. Br (11),  

					Chenopodium ambbrosioides L. (4), Olea europaea L.(24)  

					Artemisia herba alba Asso (2), Inula viscosa L. (9), Lavandula  

					stoechas L. (6), Tetraclinis articulata Linnaeus (2), Allium cepa  

					L. (3), Allium sativum L.(2), Papaver rhoeas L.(32), Salvia  

					officinalis L.(1), Zingeber officinalis Roscoe(5), Agave sisalana  

					Linnaeus(2), Matricaria chamomilla (15), Nigella sativa L.(6), 15  

					Nerium oleander L.(15), Ocimum basilicum L.(16), Ziziphus lotus  

					(L.) Lam(1)  

					86  

					0.89  

					117  

					0.97  

					To treat or prevent coronavirus, Mentha pulegium L.52 and Artemisia  

					herba alba Asso were mentioned in the research. Previous  

					ethnobotanical studies report similar results.46,49 (Table 3)  

					Table 3 highlights explicit details of important plant species with high  

					ICFs, such as Tetraclinis articulata Linnaeus, indicated for the  

					treatment of Asthma14; Caralluma europaea (Guss) N.E.Br, utilized  

					for the treatment of Lung cancer11; and Ocimum basilicum for the  

					treatment of Tuberculosis16.  
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