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Abstract
[bookmark: _GoBack]Peptic ulcer disease is a persistent public health problem, particularly in rural areas where traditional medicine remains predominant. The present study aims at the diversity of medicinal plants used in the traditional treatment of peptic ulcer disease in the district of Ketou, with a view to contributing to the valorization and conservation of endogenous knowledge.
An ethnobotanical survey was conducted using individual interviews with 391 people composed of 245 practitioners of traditional medicine, 145 people who have suffered from the ulcer or having family members who have suffered from it and who have treated themselves with medicinal plants. It is also made with the herbalists of the Ketou district. The survey is conducted using semi-structured questionnaires and direct focus group interviews. The plant species mentioned were collected during a forest hike in habitat (natural, garden of medicinal plants). They have been identified and authenticated. Ethnobotanical indices (citation frequency, use value, etc.) were used to analyze the therapeutic importance of the listed plants.
The results made it possible to identify a varied diversity of medicinal plants.  A total of 113 species distributed in 105 genera and 57 families were identified. The most used are Ocimum gratissimum L. (5.89%), Cocos nucifera L. (5.64%), Paullinia pinnata L. (5.38%), Pupalia lappacea (L.) Juss. (5.38%), Spondias mombin L. (5.38%), Vitellaria paradoxa C.F. Gaertn. (4.87%), Xylopia aethiopica (Dunal) A. Rich (03.59%) and Senna occidentalis (L.) Link (2.82%). Leaves (51.53%) are the most used plant organs in the form of decoction (53.15%) and are administered orally. The calculated ethnobotanical indices prove a varied use of plants and a gender distribution of plant knowledge by category of people. Some species have a high frequency of quotation, reflecting their importance in the traditional management of peptic ulcer disease.
This study highlights the richness of the ethnomedicinal heritage of the Ketou district, and emphasizes the plant resources as sources of bioactive molecules. Phytochemical and pharmacological studies are necessary for the conservation of medicinal plants and the promotion of improved traditional medicine.
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[bookmark: _Toc100784656]Introduction
Peptic ulcer is a circumscribed, destructive condition that affects the mucosa and submucosa of the stomach and duodenum. The condition may be gastric or duodenal, leading to a loss of substance more or less extensive in the digestive wall and that of the muscle layer. The global prevalence is 50%, with 60 to 95% of chronic infection in adulthood in developing countries compared to 30% in developed countries (Hunt et al., 2010). Peptic ulcer disease results from an imbalance between chlorhydropeptic aggression and defense mechanisms (mucosal barrier) at a specific point on the mucosa. This imbalance is often due either to exogenic factors that include Helicobacter pylori infection, stress, alcohol, the ingestion of non-steroidal anti-inflammatory drugs (NSAIDs), and smoking, or to endogenous factors such as hydrochloric acid, pepsin, and reactive oxygen species (ROS) (Rozzaet al., 2012).
The management of ulcer involves synthetic drugs such as proton pump inhibitors, H2 antihistamines, cytoprotective agents, anti-cholinergic, antacids and prostaglandin analogues are used for the treatment of ulceration (Lakshmi et al., 2013). Unfortunately, these drugs produce several side effects. Moreover, in developing countries such as Benin, the lack of coverage and health insurance, disparities between health zones (urban and rural), the high cost of hospital services, the strong dependence of the outside world on the supply of medicines are ailments that undermine access to effective treatment of ulcers.
These problems impose the need to find a more effective and accessible alternative for the management of the ulcer. Natural products represent an important source of new active molecules because more than half of the clinically proven products are of plant origin (Danton et al., 2019). Since ancient times, humans have used plants found in their environment for their medical and food needs to treat and cure all kinds of diseases (Boumediou and Addoun., 2017). This already proven knowledge of plant properties is based on empirical observation and is passed down from generation to generation (Danton et al., 2019).
According to the World Health Organization (WHO), traditional medicine is the first choice of the population that relies on it (about 80%). This is due to the proximity and accessibility of raw materials used by this medicine (WHO, 2008). This observation is stronger in Benin because 85% of the rural population turns to the use of medicinal plants for the treatment of pathologies (Ministry of Health of Benin, 2013). 
The conditions treated by medicinal plants are numerous and diverse, and ulcer disease is noted as highlighted by many studies such as medicinal plants sold in the markets of Douala and Yaoundé which are used in the treatment of peptic ulcer disease. (Ngo-Nyobéet al., 2007). Similarly, in the northeast of Algeria, a traditional herbal approach has been reported in the treatment of peptic ulcer disease with Helicobacter pylori (Bentahar., 2017). These data show how valuable herbal remedies can be as an alternative in the management of ulcer.
Benin does not escape the traditional use of medicinal plants for the treatment of ulcer. Blighia sapida K.D.Koenig (Sapindaceae), Dichrostachys cinerea (L.) Wight & Arn (Leguminoseae) and Vitellaria paradoxa C.F.Gaertn (Sapotaceae) were identified in 2012 in Abomey-Calavi for the traditional treatment of ulcer (Adomou et al., 2012). Despite these interesting data, information regarding medicinal plants used in the treatment of ulcer in Benin remains very limited, whereas a good knowledge on the management of ulcers by plants can constitute a starting point for the implementation of conservation strategies for medicinal plants. This article is devoted to study the diversity of plants used in the treatment of ulcer in the district of Ketou. The choice of this study environment is justified by the fact that the district of Ketou includes a savannah vegetation preserved in the classified forests of Dogo and Adakplamè having respectively 31850 ha and 11000 ha as area and in the sacred forest of Adakplamè with an area of 737ha (INSAE., 2008) and there are various ethnic groups (Nago, Mahi and Holli) who have been using medicinal plants for hundreds of years to heal. Thus, this is a database of endogenous knowledge on medicinal plants used in the traditional treatment of peptic ulcer disease in the district of Ketou.
1. Methodology and materials
2. 1.1. Study environment
The district of Ketou (figure 1) is part of the Plateau department, it is located at the northern end of the Plateau department between latitudes 7°10 and 7°41'17" North on one side and 2°24'24" and 2°47'40" East on the other side. It covers an area of 1,775 km2 (RGPH., 2002), or 1.55% of the national territory and 54.38% of the Plateau department. It is bordered to the north by the district of Save, to the south by the district of Pobe, to the west by the district of Ouinhi and Zangnanado and to the east by the Federal Republic of Nigeria. The district is divided into six (6) borough, which are: Adakplamè, Idigny, Ketou, Kpankou, Odomèta, and Okpomèta
[image: ]
Figure 1. Geographical location of the district of Ketou
1.2. Methodology and materials
1.2.1. Sampling
The data were collected from 391 people composed of traditional therapists and people who suffered from ulcer and treated with medicinal plants. The size of this sample was determined through Prior informed consent from the participant is required for ethnobotanical surveys 80 people randomly selected in the district of Ketou to probe their knowledge on medicinal plants used in the treatment of peptic ulcer disease. After this survey, the sample size N is determined from the binomial distribution of Dagnelie (1998) which is described as follows:
N=
With:
· proportion of people who reported knowledge about the treatment of peptic ulcer disease during the survey: 
· 1 /2=1.96 is the value of the normal random variable for a probability value = 0.05;
· d is the margin of the expected error. The value of d used in this work is rounded to 0.05.
So p is equal to 80. Replacing it in the formula and considering 1−∝/2 =1,96; 1-P = 1-80=79 as well as, N= = 391 people surveyed in total.
[bookmark: _Toc82086322]The respondents were divided into sociolinguistic groups, whose characteristics are summarized in Table 1.
Table 1. Abstract of the number of people surveyed by gender and sociolinguistic group
	Gender

	Sociolinguistic group
	Total staff

	
	Holli
	Mahi
	Nago
	

	
Male
	Young people 
	23
	21
	26
	70

	
	Adults
	51
	56
	67
	174

	
	Old
	46
	42
	31
	119

	
Female
	Young people
	01
	01
	01
	02

	
	Adults
	07
	06
	02
	15

	
	Old women
	04
	04
	02
	10

	
	Total staff
	131
	130
	130
	391





1.2.3 Data collection
The methodology used in this research includes
the collection and processing of data, then the analysis of the results.
The inventory of the different species used in the treatment of peptic ulcer was made through field surveys by visiting all six districts of the municipality of Ketou. Demographic data on the size of the resident population in the district of Ketou, their sociodemographic characteristics and data on anti-ulcer medicinal plants were collected and processed. During the surveys, individual interviews were conducted on the basis of a semi-structured questionnaire allowing two types of information to be collected: 
· socio-cultural data that take into account age, gender, ethnicity, religion, level of education, family situation, social position;
· ethno pharmacological data that take into account, the recipes of medicinal plants used in the treatment of ulcer, the local names of the plants, the drugs used, the methods of preparation and administration, the places and method of collection, the conservation methods of plant organs.
Identification of species 
To obtain specimens of each species of plants, the plants were harvested in their natural environment and field guides with a good knowledge of the plants (common name) were used. In addition, the specimens of certain species mentioned and not found in nature were paid to the sellers of medicinal plants. Herbaceous plants are harvested whole, with flowers and fruits if possible to facilitate their identification. For trees and shrubs, a foliated twig with flowers and fruits is harvested. Similarly, the collection of a fragment of bark is done to facilitate identification. When the samples are too long, the fruiting parts, upper and lower leaves, as well as characteristic fragments of the roots are harvested. At the time of harvest, the date of harvest, the locality, the station (savannah, forest, prairie...), the color of the flowers, the scientific name and the vernacular name are listed. A number is then assigned to each sample. The herbaria of these specimens are constituted for their subsequent identification. The reference documents used for the identification of plants are:
· repertoires of plant names in the Beninese national languages (De Souza., 1988); 
· contribution to ethnobotanical and floristic studies in the People’s Republic of Benin (Adjanohounet et al., 1989);
· analytical flora of Benin (Akoegninou et al.,2006).
· Creation of a herbarium
Data processing and analysis
The data were manually extracted, entered in an Excel spreadsheet, transferred to a database and statistically processed by SPSS version 2,1 software. The botanical families, biological and phytogeographical types as well as habitats of the different species have been identified. In this study, the biological types used were those defined by (Raunkiarer, 1934) and the phytogeographical types are those defined by (White., 1983) and used by (Sinsin, 1993). The citation frequency (FC) of each species was calculated as well as other parameters were determined 
FC= x100 (Assongba, 2014)
The use value of an organ (VUorg) to assess the degree of use of each plant drug. It is obtained by the following formula:
UVorg =
With UVis the number of uses that each respondent knows per organ and
n the total number of people surveyed. 
The value of diversity (ID), (Fandohan, 2007; Byg and Baslev., 2001and Gouwakinnou et al., 2011; Assongba, 2014) is the number of times a use (Us)is cited by the respondent divided by the total number of uses (Ut): 

It allows measuring how many respondents use an organ and how this knowledge of the organ is distributed among the respondents. If it is weak then very few people know and use the organ and if it is strong many surveyed people use it. It is between 0 and n (n being the number of respondents using the organ).
The equitability value (IE), (Byg and Baslev., 2001; Fandohan, 2007; Gouwakinnou et al., 2011) it is the diversity value (ID) Divided by the maximum diversity value index obtained. 
It allows measuring the degree of homogeneity of respondents' knowledge. It is between 0 and 1. If IE < 0.5 the diversity of the interviewees' knowledge is not homogeneous, this will mean that very few people know the use of the organ. But if IE 0.5 this diversity is homogeneous, it means that a majority of people know the use of the organ.
The consensual use value (CMU), (Monteiro et al., 2006) is the number of times a form of use (Mx) is cited divided by the total number of forms of use (Mt). It is determined by the following formula:

It allows to measure the degree of acceptability of the interviewees of the forms of use of plant organs (Assongba, 2014).
Results 
Demographic characteristic of the environment
The population of the District of Ketou has a high population which is reflected in the overall high rate of inhabitants who constitute assets for the emergence of the district. Figure 2 reflects the population growth of the district of Ketou according to the latest population census in Benin in 2013.


[bookmark: _Toc82116705]Figure 2. Population dynamics of the district of Ketou
From the analysis of figure 2, it appears that the entire population of the district of Ketou grows linearly during the period from 1979 to 2013. The size of this population was 39,353 in 1979 (RGPH1), at the second census of 1992 (RGPH2), it reached 63,079 inhabitants. In the third general census of 2013, it rose to 157,352 inhabitants. This galloping growth in the number of mouths to feed is a limiting factor for the conservation of plant cover, which correlates with the scarcity of plants used in traditional ulcer treatment in the district.
This number of the population explains the size of the study population. This cohort of the study consists of 390 people including 245 traditional practitioners, a percentage of whom (62.82%) and 145 people who (37.18%) have suffered from the ulcer or have family members who have suffered from it (figure 3) 

Figure 3. Distribution of respondents based on their profile
[bookmark: _Hlk222575354]The results of the surveys show a predominance of adults [20-45 years old[ with a percentage of (61.2%), followed by older people (ages ≥45) with a percentage of (32.00%), then young people come last]16-20 years [(06.5%) (Figure 4)

Figure 4. Distribution of respondents by age group
The respondents are mostly men 363 with a percentage of 93.08% and 06.92% women for a workforce of 27 (figure 5)




Figure 5. Distribution of respondents by sex
Ethnopharmacological data
The ethnobotanical survey identified one hundred thirteen (113) species of medicinal plants divided into fifty-seven families (57) and one hundred and five (105) genera. The Fabaceae (15.04%) constitute the most represented family (Figure 6).

Figure 6. Spectrum of the most cited plant families
Among the 113 medicinal plant species identified in this study, the most cited are Ocimum gratissimum (5.89%), Cocos nucifer (5.64%), Paullinia pinnata (5.38%), Pupalia lappacea (5.38%) and Spondias monbin (5.38%) (figure7) 

 Figure 7. Most cited medicinal plant stick diagram
The biological types of listed plants show that Phanérophytes (58.4%) are abundant followed by therophytes with a percentage of (20.35%) and other biological types that are poorly represented with a cumulative percentage of 21.25% (figure 8)


Figure 8. Spectrum of biological types of listed plants 
The distribution of phytogeographical types shows that species from the Pan-tropical zone dominate with 38.05%, followed by species from the Guinean-Congolese zone (11.5%) and those from the Sudano-Guinean zone (10.61%). The other phytogeographical types are poorly represented with a cumulative percentage of 39.84% (figure 9)


Figure 9: Spectrum of phytogeographical types of listed plants
                   These different medicinal plants identified as part of the present study are 78.77% spontaneous plants compared to only 21.23% which are planted species. The majority of these plants are weeds (paullinia pinnata, pupalia lappacea, flueggea virosa (Roxb. ex Willd) and the rest consists of invasive plants (Chromolaena odorata (L.) R.M.King & H.Rob, Hyptis suaveolens L.), ruderals (Sida acuta Burm. f. ; Mitracarpus hirtus (L.) DC.) and others.
         The study revealed a total of eight (8) plant drugs (figure 10) of plants used in traditional medicine to treat gastric ulcer in the District of Ketou. These are the bulb, the seed, the roots, the bark, the entire plant, the stem, the leaf, and the fruit. The leaf remains the most used part (51.53%). Fruits occupy the second place with a percentage of (16.40%) followed by the bark (13.51%), the whole plant (7.56%) and the root (6.49%). According to the respondents, plant parts such as bulbs, seeds and stems are the least used in ulcer treatments with a cumulative proportion of 4.51%.

 Figure 10. Frequency of the different parts of plants used in recipes 
               The treatment of gastric ulcer in the district of Ketou by plants at a mode of preparation of herbal products. Decoction and trituration are the two most used preparation methods (53.15% and 25.76%) respectively. The other preparation methods used are calcination with a rate of 7.02% followed by maceration (4.87%), direct consumption (4.32%) and pilating (4.15%). Infusion comes last with a rate of 0.73% (figure 11).

[bookmark: _Toc82116709]Figure 11. Different forms of use of plant species in the treatment of ulcer in the District of Ketou.
[bookmark: _Hlk221265299]Use value, diversity value and equitability value
The study revealed a total of eight (8) plant-based drugs used in traditional medicine to treat ulcer in the district of Ketou. These are: the bulb, the seed, the roots, the stem bark, the entire plant, the stem, the leaf, and the fruit. The leaf remains the most used plant part (51.53%). Fruits occupy the second place with a percentage of (16.40%) followed by the bark (13.51%), the whole plant (7.56%) and the root (6.49%). According to the respondents, plant parts such as bulbs, seeds, and stems are the least used in ulcer treatments with a cumulative proportion of 4.51%. The different calculated indices (VUorg, ID and IE) made it possible to know the organs of the most used plants, the proportion of respondents using each plant organ as well as the concordance of respondents on the use of each plant part. Table 2 summarizes the different calculated.
[bookmark: _Toc82086323]Table 2: Some ethnobotanical indices related to organs
	
Organs
	Clues

	
	VUorg
	ID
	IE

	Bulb
	0,04
	0,02
	0,05

	Bark
	0,19
	0,13
	0,26

	Sheet
	0,73
	0,51
	1

	Fruit
	0,23
	0,16
	0,31

	Seed
	0,01
	0,01
	0,02

	Whole plant
	0,10
	0,07
	0,14

	Root
	0,09
	0,06
	0,12

	Rod
	0,007
	0,005
	0,01


Caption: Vuorg: use value of an organ; ID: Diversity value; IE: Equitability value.
The use value of an organ (Vuorg) reveals that leaves are the most used (0.73).
For the ID (diversity value), it is noted that a large proportion of respondents have knowledge about the use of leaves (0.51) in the traditional treatment of ulcers in the district of Ketou while they know less about other organs such as the bulb, the bark, the fruits, the seed, the whole plant, the roots and the stem.
The IE value for leaves (IE=1) being greater than 0.5 means that the interviewees' knowledge is homogeneous on the leaf whereas for other organs, the bulb, bark, fruits, seed, whole plant, roots and stem, the IE values are less than 0,5 therefore the knowledge of the respondents is not homogeneous on these organs.
The calculated parameters, the use value, the diversity value and the equitability value of the different parts of the plants used in the traditional treatment of ulcer in the District of Ketou correspond well with the frequency of citation of each organ.
Discussion
Plant species used in ulcer treatment and their habitats
The present study consisted of identifying and collecting information on medicinal plants used in traditional ulcer treatment in the district of Ketou.
A total of 113 plant species have been recorded, representing 4.02% of the total Beninese flora which is 2807 species (Akoegninou et al., 2006) and 09.66% of the flora in southern Benin with 1170 species (Adomou et al., 2011). This richness of the flora of the municipality of Ketou constitutes a favorable asset for the treatments of pathologies by plants and also for the rise of traditional medicine. The plant species belong to 57 different botanical families. This state of the abundance of botanical families of plants explains the specific richness of the plant spaces of the district of Ketou. The most represented family is the Fabaceae family, which plays a very important role in all categories of use in tropical and intertropical areas (Nongonierma, 1978; NAS, 1979 ; diatta, 2016).
The analysis of the list of species of plants used in the treatment of ulcer in the district of Ketou shows twelve (12) species Adansonia digitata L., Afromomum melegueta (Roscoe) K.Schum, Ageratum conyzoides L., Allium sativum L., Azadirachta indica A. Juss., Ficus exasperata Vahl., Garciana kola Heckel., Ocimum gratissimum L., Musa sapientum L., Persea americana Mill., Vernonia amygdalina Delile., Xylopia aethiopica (Dunal) A. Rich were cited by authors in Benin and Cameroon respectively by Dougnon (2016) and Ngo-Nyobe et al. ( 2017). Ocimum gratissimum L., the species most cited in this study is widely used and sought after in traditional medicine as an antibiotic plant used against infections. The convergences of results of the present study with those of other authors prove the effectiveness of the use of medicinal plants in the traditional treatment of pathologies. The results of this study represent a reliable database for phytochemical and pharmacological studies in the selection of plants to support traditional uses (Assongba, 2014).
Use value, diversity value and equitability value 
Of all the plant organs, leaves are the most used plant drugs according to 51.53% of those surveyed. This result of the frequent use of leaves is justified by the abundance of bioactive chemical groups they contain. This is explained by the phenomenon of photosynthesis which allows the development of large groups of bioactive principles. Plant leaf drugs constitute the reservoir of organic matter and responsible for the biological properties of the plant. This deduction is in line with the results of Rhattas et al. (2016); Chraibi et al. (2018) and Zahir et al. In addition, the high frequency of leaf use can be explained by the ease and speed of their harvest (Bammou et al., 2015 and Rhattas et al., 2016). These results are similar to those reported by Cakpoet al. (2010) who showed in their study that leaves constitute the plant organs most used in the treatment of diseases/ailments in four district s of southern Benin namely Abomey, Allada, Cotonou and Ouidah. Several authors in their work also found that leaves were the most used parts (Rhattas et al., 2016 ; Ben Akka et al., 2017; Katiri et al., 2017; Kadri et al., 2018; Chraibi et al., 2018 and Salhi et al., 2019). On the other hand, several works demonstrate a different result, these are the works of Gueye. (2012) and Gning. (2014) who reported the predominance of bark as the most exploited medicinal plant organ in eastern Senegal among the Malinké of Tomboronkoto and in the community routes of Khossanto. This difference could notably be explained by the difference in the environment and sociocultural traits between the populations of eastern Senegal and the south-Beninese populations (Ketou district).
Decoction is the most suitable pharmaceutical form for traditional ulcer treatment in the district of Ketou with a percentage of (53.15%). This decoction, which is the most requested preparation method, allows to collect the most active ingredients. It attenuates or cancels the toxic effect of certain recipes. This explains the preferential use of this method compared to other extraction methods. This result is consistent with that of Lakouetene et al. (2009); Gnagne et al. (2017) and Manzo et al. Several other works Derridj et al. (2010) and Tahri et al. (2012) on plants used in traditional pharmacopeia also highlight the predominance of this pharmaceutical form in the Kabylie region (Algeria) and in Benin (Lougbegnon., 2015), which seems to have the advantage of extracting the maximum amount of plant substances soluble in boiling water. This method of preparation, which is the decoction, explains the galenic form of the herbal product obtained. This adoption of the galenic form solution by practitioners of traditional medicine finds its explanatory sense in the fact that if the patient takes a large quantity of herbal tea, the higher the concentration of bioactive ingredients contained. The same result was obtained by the work of Assongba (2014) on ethnobotanical studies of Dialium guineense Willd. Also, whatever the quantity of herbal tea taken, this does not intoxicate the patient in the sense that he rejects the surplus through urine and other orifices of the human body.
According to the people surveyed, plant drugs such as bulbs, seeds and stems are the least used in treatments against ulcers with a small proportion. This observation is proven by the calculation of the different indices (VUorg, ID and IE) which made it possible to know the organs of the most used plants, the proportion of respondents using each plant organ as well as the concordance of respondents on the use of each plant part. (Gouwakinnou et al., 2011; Assogbadjo et al., 2011; Rasingam et al., 2012 and Assongba, 2014). 
The production of improved traditional medicines by practitioners of traditional medicine is a very important step in the treatment of plant pathologies. These practitioners produce improved traditional medicines in various galenics: capsules, powder concentrate, compressed which treat the patients of their pathology. It is gastric ulcer treated by plants that are transformed into capsules (capsule) described in the scientific articles by the authors: Kumadoh et al. (2021), Doris Kumadoh et al. (2021) and Abdu et al. (2025).  

  
Conclusion 
A great diversity of plant species is used in the traditional treatment of ulcer in Ketou district. The investigations carried out as part of this study made it possible to identify a total of 113 species belonging to fifty-seven (57) families and one hundred and five (105) genera. The Fabaceae family is the most represented. The leaves are the organs primarily used. The most commonly used method of preparation is decoction and the only mode of administration sought is oral. The use of this plant wealth in a sustainable manner could be a path for the conservation of this natural heritage. This study opens the field on the specification of one of the plants for a phytochemistry and pharmacological study.
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pourcentage 	
Tradipraticiens 	Autres	0.62819999999999998	0.37180000000000002	
Série1	jeunes 	adultes	vieux	6.5	61.2	32	
Série1	
Hommes	Femmes	93.08	6.82	
Série1	Fabaceae	Euphorbiaceae	Asteraceae	Annonaceae	Rutaceae	Lamiaceae	Rutaceae	Anacardiaceae	Combretaceae	Meliaceae	15.04	7.07	6.1899999999999995	4.42	4.42	4.42	3.53	2.65	2.65	2.65	Frequency (%)

Families


fre de citation	Ocimum gratissimum	cocos nucifera	Paullinia pinnata	pupalia lappacea	Spondias mombin	Phyllantus amarus	Vitellaria paradoxa	xylopia aethiopica	jatropha multifida	Senna occidentalis	Afromomum melegueta	Passiflora foetida	Crateva adansonii	flueggea virosa	Holarrhena floribunda	Momordica chanrantia	Musa sapientum	Ricinus comminus	Allium cépa	Chassalia kolly	Chlomolaena odorata	Jatropha curcas	Ocimum canum	Uvaria chamae	5.89743589743542	5.6410256410256405	5.384615384615385	5.384615384615385	5.384615384615385	4.8717948717948714	4.8717948717948714	3.5897435897435868	2.8205128205128207	2.8205128205128207	2.5641025641025652	2.5641025641025652	2.3076923076923292	2.3076923076923292	2.3076923076923292	2.3076923076923292	2.3076923076923292	2.3076923076923292	2.0512820512820511	2.0512820512820511	2.0512820512820511	2.0512820512820511	2.0512820512820511	2.0512820512820511	Frequency (%)

Species 


Série1	Ph	Th	Ch	Gr	Gb	Gt	Hc	58.4	20.350000000000001	11.5	3.54	2.65	2.65	0.88	Frequency (%)

Biological types



Pt	GC	SG	At	Pal	S	SZ	COS	PRA	39.47	19.3	11.4	9.65	6.14	6.14	5.26	1.75	0.89	Phytogeographical types

Frequency ( %)

Frequency of citation

frequency of citation	
sheet	fruit	bark	whole plant	root	bulb	seed	rod	51.53	16.399999999999999	13.51	7.56	6.49	2.88	1.08	0.55000000000000004	


Decoction	Crushing	Calcination	Maceration 	Consumption Straightforward	Crush	Infusion	53.15	25.76	7.02	4.87	4.32	4.1500000000000004	0.73	Form of use 


Frequency (%)



1979	1992	2002	2013	39353	63079	100499	157352	Year

Population size
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