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Abstract 
The indigenous people in the Amazon have a wealth of traditional knowledge about use and management 
of plant species. Considering these populations live on remote areas from health centers, the use of 
medicinal plants is many times is the unique alternative to survive in disturbed social environment. 
Whereas the reproduction of traditional knowledge for future generations should preserved, this project 
aimed to characterize the plants used by Borari indigenous people from Novo Lugar Village, Santarém 
City, Pará State, Brazil. The methodology characterized for been conducted semi-structured interviews in 
order to obtain the relative frequency of quotes (RFQ) and the use value (UV). To determine the main 
therapeutic indication was used fidelity level (FL) and Rank Order Priority (ROP). The results showed 90 
species useful from indigenous community; among the plants with higher RFQ are arruda (Ruta 
graveolens), buriti (Mauritia flexuosa), cupuaçu (Theobroma grandiflorum) and goiaba (Psidium 
guajava). The species with the highest UV were Inga heterophylla and Carapa guianenses. Diseases like 
stomachache; coughs, influenza and diarrhea could treated with these species and therefore, should be as 
priority in management and conservation programs to protect the health and survival of indigenous 
people in the Arapiuns region, Amazon. 
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1. Introduction 
The colonization of Amazon from 1960s marked by violent occupation process and 
environmental degradation, without taking into account the peculiarities of the various 
Amazonian ecological areas and the wishes of the regional population. This process resulted in 
almost 600,000 km2 of ecosystems modified by the year 2000 (Vieira et al. 2005) [30]. 
Currently the environmental degradation scenario continues with the opening of new roads, 
increasingly within the forest; timber and mineral exploitation, not to mention the population 
increase (Hubbell et al. 2008) [11]. Tropical forests been reduced to their areas through 
deforestation for timber harvesting, exploitation of mineral resources, implementation of 
agricultural projects and criminal fires (Silva and Andrade 2005) [26]. 
In this context, live indigenous communities in the Amazon, far from health centers and 
therefore vulnerable; has with the use of medicinal plants, the only alternative to survive from 
many diseases, as respiratory or skin problems. In accordance with Menale et al (2016) [15], 
studying an ethnobotanical investigation carried out with communities of Vesuvius National 
Park (VNP), the majority of plants used in the treatment of gastrointestinal, skin and 
respiratory problems. Therefore, the globalization of social exclusion models of traditional 
people is reality. 
The forest plays a key role in the lives of indigenous families, contributing even to the health 
of them under various diseases contexts. Moreover, the forest is also a source of food, such as 
fish and products of shifting cultivation of cassava and regional crops. Families also enjoy a 
large number of species for many household products such as lianas, splints, resins, seeds, 
leaves and roots. There is almost no marketing production, with low circulation coins, the 
Indians have difficulties to ensure their own economy, but it has the sale of cassava flour as 
one of the sources of income, which is the main activity for them. 
The development of the Amazon requires alternative solutions for sustainable use, considering 
codes and laws of environmental and forest nature, in view of the need to reconcile economic 
and social development with environmental preservation (Valois 2003) [23]. In this context, 
ethno biological studies can contribute, as they represent a key tool in the management strategies 
of development process by providing ecological information, social and economic that can
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result in better development plans adapted to local conditions 
(Barroso et al. 2010) [5]. 
Ethnobotany is then shows an important tool for analyzing the 
sustainability of natural resources through research the 
relationship people/plants in order to register and know the 
strategies and knowledge of local people (Albuquerque 2010) 
[1]. Queiroz (2005) [19] mentions that the combination of 
scientific knowledge and traditional is extremely beneficial 
and contributes significantly to environmental preservation. It 
is visible the role that traditional peoples play in the 
exploitation of natural environments, providing information 
on the different ways of handling performed in their daily 
lives and enjoying the exploration as a way to support these 
people (Pasa et al. 2005) [17]. The ethnobotany been an 
actually, a science that make possible a valorization of 
traditional knowledge of natives communities, but more than 
this, a sophisticate way of survive. As showed Samoisy and 
Mahomoodally (2016) [21], a ninety-seven plants belonging 
to 49 families recorded to be in common use as 
monotherapy (80 plants) and/or as part of polyherbal 
preparation (23 plants) for the treatment and/or management 
of 16 different communicable diseases in Rodrigues Island. 
Although understand the knowledge of local people can be an 
important element in discussions on the use of resources 
(Albuquerque 2010) [1]. For Diegues (2001) [8] the form of use 
natural resources related to the culture of each population so 
that the indigenous and riverine relationship has contributed 
to the preservation of much of tropical forests, as in many 
cases this relationship is true symbiosis. Thus, the objective of 
this work was to make an ethnobotanical survey of the species 
used in the Novo Lugar (New Place) indigenous community, 
west of Pará state, Brazil, in order to record the traditional 
knowledge of indigenous Borari and explicit the needs of 
plant medicinal conservation in Amazon region. 
 
2. Material and Methods  
The local of study was the New Place community (55.8º W, 
2.9 ºS) located at the left bank of Maró River, a tributary of 
Arapiuns river in front of Tapajós- Arapiuns Extractive 
Reserve (RESEX Tapajos–Arapiuns), Santarém, West of 
Pará, Brazil. This community is part of Gleba Nova Olinda I a 
huge amount of area for nature conservation with unknown 
biodiversity, and refuge for endemic and endangered species, 
with hight importance in maintaining of environmental local 
services (Dhesca, 2011) [7]. Composed of 14 communities, 
among which three indigenous: 1. San Jose, 2.Maró Waterfall 
and 3. Novo Lugar (New Place) where live indigenous 
people, identified as groups of Arapiuns and Borari ethnicity. 
Currently, the indigenous areas are in process of legalization, 
approximately 42.373ha and unfortunately is a territory of 
social conflicts with death of indigenous leaders in the past 10 
years. 
The New Place community have a traditional way of life 
whose livelihood based on plant and animal extraction from 
Amazon forest with a little agricultural areas, called roçados, 
with 0, 5 hectare approximately where cassava and beans was 
cultivated.  
Interviews conducted with application of semi-structured 
questionnaires (Albuquerque 2010) [1] in nine of the seventeen 
families of New Place community. The interviews made with 
the aid of second cacique (political leader). In each residence, 
usually the oldest people of the house interviewed. The plants 
from families, collected, identified and deposited in 
herbarium of National Institute for Research in the Amazon-
INPA. 

2.1 The ethnobotanical parameters studied was 
1. Relative Frequency of Citation (RFC): RFC = FC / N, 

where FC is the number of respondents who mentioned 
the use of certain species and N is the total number of 
respondents (Tardío and Pardo- de- Santana, 2008) [26].  

2. Use value (VU): was calculated according to the 
methodology described by Rossato et al. (1999) [20], VU 
= (Σ U) / N, where ΣU is the sum of the number of plant 
uses cited by informants divided by the total number of 
informants (N). 

3. Level of fidelity (FL): in accordance with Friedman et al. 
(1986) [10], the FL based on the agreement between the 
responses of informants to main therapeutic indication. 
FL = (Ip/Iu) x 100%, where Ip is the number of 
respondents those cited the same plant use and Iu is the 
number of medicinal uses of given species. 

4. Rank of Order Priority (ROP): this parameter combined 
with FL, calculates the relative popularity of medical 
plants which is given by ROP = FL x RP;  

5. Relative Popularity (RP): given by the ratio of the 
number of respondents who cited a given species per the 
number of respondents who cited the most frequently 
cited species (Friedman et al. 1986) [10]. 

 
3. Results and Discussions 
Ninety ethno species (Table 1) useful to the New Place 
community cited, which classified into three categories: 
medicinal, food and handcrafts. The result of the multivariate 
analysis, through the Friedman test (Table 2) showed 
significant differences (p = 0.0128) in the knowledge of 
families by category, especially when comparing the 
categories, medicinal and artisanal (p> 0.05). It can be seen 
(Figure 1), the number of mentioned medicinal plants is 
significantly higher than the other categories. Silva and 
Andrade (2005) [25] point out that in several papers this 
category is among the most representative. Other authors 
emphasize the importance of this category (Pasa 2011; 
Anderson and Posey 1985) [16, 4]. Junior and Pinto (2005) [29] 
argue that the use of medicinal plants in developing countries 
like Brazil, is due to easy to obtain and tradition in using 
them. However, the fact that despite the advances of 
allopathic medicines, even there are basic obstacles to their 
use by the poorest segments of the population, ranging from 
hospital care access. For Amoroso and Gély (1988) [3], in 
many cases, medicinal plants represent the only therapeutic 
option available to the population. 
The food category, although it has registered a significant 
number of species did not differ significantly from the 
medicinal and handcraft categories, Table 2 and Figure 2 (p> 
0.05). There was a predominance of fruit species, such as 
buriti (Mauritia flexuosa L.), cupuaçu (Theobroma 
grandiflorum Schum.) and guava (Psidium guajava L.). 
Among the craft species, the main species are palm trees, such 
as arumã, patauá and buriti, used to make utensils such as 
sieves, tipiti, flappy, balaio, panacú and jamanchim. Some 
species used to make bio-jewels, such as the Açai (Euterpe 
oleracea Mart), chuburana (Cardiospermum halicacabum L.) 
and puçá (Canna indica L.) 
Analysis of Shannon-Wiener (Table 3) showed that in a 
universe of nine families studied, there is a greater diversity 
of medicinal plants (0.8259), followed by food (0.7476) and 
artisanal (0.6461). The index also showed that there is a 
greater evenness in the knowledge of families for medicinal 
plants, ie knowledge among families is homogeneous 
(0.8655) and there is a consensus in the responses. The 



 

~ 166 ~ 

Journal of Medicinal Plants Studies 
 

greatest diversity of medicinal plants is justifiable from the 
cultural point of view, since the use of plants to treat diseases 
is longstanding among the natives, but also due to the 
precariousness of the health system. They often report that 
when they use the basic health units do not have access to 
medicines, so the simplest diseases such as flu and 
stomachaches treated with home remedies. Similar results we 
found it. Residents said treated with home remedies, in some 
communities there are experts in traditional medicine as 
chanters, handles and deniers; in indigenous communities, 
shamans take on this role (IDEFLOR 2009) [12]. 
Corroborating the verified in this study, Freitas and Fernandes 
(2006) [9] argue that medicinal plants are the primary means of 
treating diseases for most people due to cultural influences 
and the prohibitive cost of pharmaceuticals. 
The Figure 3 shows how each family contributed to the value 
of the full range of each parameter (food, medicines and 
craft), where it was observed that the first family was 
mentioned that most species. The diversity by category also 
measured using the Simpson Index. Table 4 shows that as the 
Shannon-Wiener noted greater diversity for medicinal plants, 
but in addition, exhibited the contributions for each family to 
total diversity of each category. 
Statistical analysis using the Friedman Test identified that 
traditional knowledge in the use of parts of plants showed 
very significant differences (p = 0.0013) when analyzing 
overall. However, the comparison between the ranks, there 
was significant difference (p> 0.05) only when comparing the 
rank leaves with ranks 3, 4, 5, and 6 respectively, bark, seed, 
root and stem, the comparison between the other ranks was 
not significant as shown in Figure 4. Thus, the leaves 
representing the organ of the most widely used, they used 
mainly in the preparation of medicines, suggesting that the 
home remedies represent an alternative treatment in the 
community. For Zuchiwschi et al. (2010) [32], the use of one 
or another organ, directly related to daily needs and way of 
life and community. 
The test of Shannon-Wiener (Table 5) for the analysis of 
diversity in the use of different plant organs, pointed out that 
the indigenous families of New Place community, make use 
of a great diversity of species whose leaves are the main parts 
used, with index diversity of 0.8692, followed by seeds 
(0.7264) and fruits (0.6460). The lowest rate was recorded to 
peel (0.4647) which was also the least homogeneous 
parameter (0.4869), so where there was less agreement on the 
answers, because although a number sample relatively high, 
only four families mentioned make use of bark, as seen in 
Figure 4. As already mentioned, the sheets mainly used in the 
preparation of medicines in the form of tea. Results similar to 
those, found by Amoroso and Gély (1988) [3] in Barcarena, 
Pará state, where the leaves account for 49% of the uses. 
Freitas and Fernandes (2006) [9] in Bragança, Pará, observed 
the follow distribution; bark (29%), leaves (28%) and root 
(17%). Ahmed et al (2014) studying indigenous medicinal 
knowledge of plants and herbal remedies used as folk 
medicines in Cholistan desert, Punjab Province, Pakistan. 
reported the same importance for leaves; were the dominant 
over others with 26.4% used in herbal preparations followed 
by the stem (25.2%), fruit (21.5%), flower (16.3%), seed 
(6.5%), bark and pod (02%). 
The analysis of diversity for plant organs through the 
Simpson index (Table 6) greater diversity to sheets (0.8408), 
followed by seeds (0.7934) and fruit (0.7242), and lower 

diversity for shells (0.6094). Moreover, it showed the 
proportion of the contribution of each family for the full 
diversity. 
The Table 7 shows the results of Relative Frequency of 
Citation (RFC) for intervals, showing Absolute Frequency of 
species used in New Place. Among the 90 species mentioned 
(Figure 4) by the indigenous people of New Place community, 
plants with higher RFC (Figure 5) are, rue (Ruta graveolens 
L.), Buriti (Mauritia flexuosa L.), cupuaçu (Theobroma 
grandiflorum Schum.) and guava (Psidium guajava L.). Table 
8 shows the results of 11 species with the highest RFC and 
Valor Use (VU) therefore more useful and relevant among the 
90 species cited. The species Inga (Inga heterophylla Willd.), 
Andiroba (Carapa Guyanese Aubl.), Banana (Musa sp.), Rue 
(Ruta graveolens L.), Buriti (Mauritia flexuosa L.) and guava 
(Psidium guajava L.) showed higher-value use. For each kind 
of traditional knowledge about medicinal plants, distinct use 
value (UV) for species are used. By this way, Ahmed et al 
(2014) studied that Haloxylon recurvum exhibited the highest 
use vale (UV) 0.83 while least UV exhibited by Mollugo 
cerviana that was 0.16. The analysis of FL (Fidelity level) on 
Table 9 for the medicinal species cited confirmed there is 
consensus in therapeutic indications conform observed in 
other studies. Arruda (FL = 100) was indicated in the 
treatment of stomach and stomach pain. Van Den Berg & 
Silva (1988) [28], studying the medicinal flora of Roraima, 
found that arruda, as well as New Place community is used to 
treat stomach aches, but also in combating liver problems and 
as an abortifacient. Andiroba (FL = 100), as healing, cough, 
flu and pneumonia. Guava and urubucaá (Aristolachia 
trilobata L.) with FL = 100 were indicated to combat 
intestinal problems such as stomachaches. The 
pharmacological properties of P. guajava are multiple: 
antimicrobial, antimutagenic, antioxidant, anti-inflammatory 
among other (Begum et al 2002; Sanchez et al 2005) [6, 22]. 
According Begum et al. 2002 [6] different parts of P. guajava 
been used in Indian system of medicine for the treatment of 
various diseases such as wounds, ulcers, intestinal problems, 
cholera, sheets are used primarily to combat digestive 
diseases. The main disease per region, determine the plant 
species to be use. If in the Amazon, diseases as pneumonia 
and intestinal problems are the critical points in order do 
South Nigeria, the malaria is a main problem. In accordance 
with Fabaceae was the most represented family having 
fourteen (14) plant species indicates to malaria. Azadirachta 
indica was the species of highest relative frequency of citation 
(RFC – 1.0). The Table 9 also shows through the Rank Order 
Priority (ROP), the most important medicinal plants for health 
of indigenous of New Place community. Arruda (R. 
graveolens) and Guava (P. guajava) was the highest ROP. 
However, other plants was found for Ali- Shtayeh et al (2000) 
[23] studied an ethnobotanical was carried out in the West 
Bank to evaluate the relative efficacy of the plants used to 
treat skin diseases and prostate cancer. The following plant 
species classified as popular (hight ROP) in this study: 
Teucrium polium, Matricaria aurea, Urtica pilulifera, 
Paronychia argentea, Petroselinum sativum, and Salvia 
fruticosa. The remaining 57 species classified as ‘unpopular’. 
Considering the ROP is a local variable because the local 
culture associated with typical ecosystem determine the Rank 
Order Priority of medicinal plants, than this is a parameter 
that we cannot globalize it.  
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Table 1: List of species used by Borari-Arapiuns indigenous, Maró 
Territory, Santarém, Pará, Brazil. 

 

 
 

 

 
 

Table 2: Results of Friedman Test (nonparametric) for analysis of 
variance about traditional knowledge of medicinal, food and 

handcrafts plants reported from nine indigenous families in New 
Place community, Maró Territory, Santarém-Amazon, Brazil. *Ns 

non-significative under 0.05 of p (probability). 
 

 
 
Table 3: Results of Shannon-Wiener Test for analysis of medicinal 
plant diversity, food plant diversity and handcraft plant diversity in 

indigenous population (9 families) and the wealth and evenness 
aspects Maró Indigenous Territory. 
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Table 4: Results of Simpson's Diversity Index as the medicinal, food and 
handcraft plants in an indigenous population (9 families) and their respective 
proportions (pi) in the Community of New Place Territory Maró, Amazon, 

Brazil. 
 

 
 
Table 5: Results of the Shannon-Wiener Test for diversity analysis 

regarding the use of different organs of medicinal, food and 
handicraft plants in indigenous population (9 families) with aspects 

of wealth and equitability, Maró Indigenous Territory. 
 

 
 
Table 6: Results of the Simpson Diversity Index regarding the use of 

different organs of medicinal, food and handicraft plants in an 
indigenous population (9 families) and their respective proportions 

(pi) in the New Place Community, Maró Indigenous Territory, 
Santarém, Pará, Brazil. 

 

 
 
Table 7: Classes Distribution of Relative Frequency of Plant Species 

Citations (FRC = Number of informants who quoted the species / 
Total number of informants) by nine indigenous families, New Place 

Community, Maró Indigenous Territory. 
 

 
 

Table 8: Eleven species with the highest Relative Frequency of 
Quotations (RFC) and Use Value (VU), for New Place Indigenous 

Community, Maró Territory, Pará, Brazil 
 

 
 
Table 9: Index of Main Indication Therapeutic (FL) and Priority of 
Ordination (ROP), for the most cited medicinal plants in indigenous 
settings, Maró Indigenous Territory, Santarém. Pará, Brazil 
 

 
 

 
 

Fig 1: Number of plant species (axis Y) on medicinal category 
(Med), food category (Ali) and handcraft plants category (Art) 

reported from traditional knowledge from nine indigenous families 
(axis X) by application Shannon-Wiener test in Indigenous Territory 

Maró, Amazon, Brazil. 
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Fig 2: Friedman Test for analysis of variance (Ranks, axis Y) on 
traditional knowledge about organs (1. Leaves; 2. Fruits; 3. Bark; 4. 

Roots; 5. Seeds; 6. Trunk) that are used for medicinal, food and 
handicraft purposes; New Place Indigenous Community – Maró 

Territory, Santarém, Pará, Brazil. 
 

 
 

Fig 3: Shannon-Wiener Test for analysis of the diversity use of 
different plant organs (axis Y) (Fol=Leaf; Fru =fruits; Cas= Bark; 
Sem= seeds; root = Rai=roots; Tro=Trunk) by indigenous families 

(axis X) Maró Territory, Santarém, Pará, Brazil. 
 

 
 

Fig 4: Relative Frequencies of Plant Citations (axis Y) of 90 Species 
(axis X) of medicinal, food and artisanal importance by nine families 

of the Maró Indigenous Territory, Santarém, Pará, Brazil. 
 

 
 

Fig 5: Main Relative Frequencies of Citations (FRC, axis Y) of 
Species (axis X) for medicinal and food use in indigenous, Maró 

Indigenous Territory, Santarém 

 
 

Fig 6: main relative frequencies of (frc, axis y) of medicinal and 
food use in indigenous territory, Santarem 

 
4. Conclusions 
Indigenous families of New Place community have a broad 
knowledge on the available plant resources and make use of a 
wide variety of them, mainly used in the preparation of 
medicines. Andiroba (Carapa guianensis Aubl.), Rue (Ruta 
graveolens L.), arumã (Ischnosiphon obliquus (Rudge) 
Korn.), Purple cotton (Gossypium arboreum L.), banana 
(Musa sp.), Buriti (Mauritia flexuosa L.), cupuaçu 
(Theobroma grandiflorum), guava (Psidium guajava L.), ingá 
pee (Inga heterophylla Willd.) murici (Byrsonima crassifolia 
(L.) Kunth) and urubucaá (Aristolachia trilobata L.) are the 
most important species for have higher Relative Frequency of 
Citations and greater value of Use. These species are therefore 
beyond endurance instruments of indigenous peoples in their 
territories, are also bio sustainability indicators of a local 
indigenous culture and therefore require actions for 
conservation and management. 
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