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Abstract

In the present study, we conducted a survey on ethnobotanical information of chemical-pharmacological interest,
which was acquired via on-site interviews using semi-structured questionnaires with informants in the community in
Mucuri Basin in Minas Gerais, Brazil. 184 interviews were conducted with residents with 102 botanical species in
approximately 87 genera and 41 families cited. In addition, respiratory system diseases were the most cited,
accounting for 26.35% of the cases cited. Lippia alba (lemon balm) was the most cited species with a corrected
popular use concordance of about 86.11%. The results suggested that vegetables are important therapeutic resources
for the population. Such ethnobotanical studies are fundamental for the understanding and conservation of local
culture with regard to the exploitation of medicinal plants. The findings of the present study contribute to the
documentation of medicinal species in a Brazilian state characterized by mining, which implies the suppression of
vegetation growth or the impairment of regeneration, which could lead to the disappearance of critical and invaluable
plant species. The preservation of ethnobotanical knowledge is vital in areas with high human activity and areas
undergoing deforestation.

Keywords: Ethnobotany; Environmental preservation area; Brazilian Atlantic Forest hotspot; Medicinal plants;
Phytochemical methods.

Resumo

No presente estudo, realizamos um levantamento de informagfes etnoboténicas de interesse quimico-farmacolégico
que foi adquirido por meio de entrevistas in loco por meio de questionarios semiestruturados com informantes da
comunidade da Bacia do Mucuri em Minas Gerais, Brasil. 184 entrevistas foram realizadas com residentes com 102
espécies botanicas em aproximadamente 87 géneros e 41 familias citadas. Além disso, as doengas do aparelho
respiratorio foram as mais citadas, correspondendo a 26, 35% dos casos citados. Lippia alba (erva-cidreira) foi a
espécie mais citada com uma concordancia de uso popular corrigida de cerca de 86, 11%. Os resultados sugerem que
as hortalicas sdo importantes recursos terapéuticos para a populacdo. Esses estudos etnobotanicos sdo fundamentais
para a compreensdo e conservacao da cultura local no que diz respeito a exploracao de plantas medicinais. Os achados
do presente estudo contribuem para a documentacdo de espécies medicinais em um estado brasileiro caracterizado pela
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mineragdo, o que implica na supressdo do crescimento da vegetacdo ou no comprometimento da regeneracéo, o que
pode levar ao desaparecimento de espécies vegetais criticas e inestimaveis. A preservacdo do conhecimento
etnobotanico é vital em areas com alta atividade humana e areas em processo de desmatamento.

Palavras-chave: Etnobotinica; Area de preservagdo ambiental; Hotspot da Mata Atlantica brasileira; Plantas
medicinais; Métodos fitoquimicos.

Resumen

En el presente estudio, realizamos un levantamiento de informacidn etnobotanica de interés quimico y farmacolégico
que se adquirio a través de entrevistas in situ a través de cuestionarios semiestructurados con informantes de la
comunidad de la Cuenca del Mucuri en Minas Gerais, Brasil. Se realizaron 184 entrevistas con residentes con 102
especies botanicas en aproximadamente 87 géneros y 41 familias citadas. Ademas, las enfermedades del aparato
respiratorio fueron las mas citadas, correspondientes al 26,35% de los casos citados. Lippia alba (limoncillo) fue la
especie mas citada con un acuerdo de uso popular corregido de alrededor del 86,11%. Los resultados sugieren que las
verduras son importantes recursos terapéuticos para la poblacion. Estos estudios etnobotanicos son fundamentales
para el conocimiento y conservacién de la cultura local en lo que respecta a la exploracion de plantas medicinales.
Los hallazgos del presente estudio contribuyen a la documentacion de especies medicinales en un estado brasilefio
caracterizado por la mineria, lo que implica la supresiéon del crecimiento de la vegetacion o el deterioro de la
regeneracion, lo que puede conducir a la desaparicion de especies vegetales criticas e invaluables. La preservacion del
conocimiento etnobotéanico es vital en reas con alta actividad humana y &reas en proceso de deforestacion.

Palabras clave: Etnobotanica; Area de preservacion ambiental; Hotspot del Bosque Atlantico brasilefio; Plantas
medicinales; Métodos fitoquimicos.

1. Introduction

Ethnobotany plays a fundamental role in the dissemination of traditional knowledge from medicinal plants and its
relationship with scientific knowledge, an association that allows us to understand how plant raw materials are used and their
contribution to the development of new pharmaceutical products by populations through previous knowledge of generation to
another (Castro, et al., 2021). Brazil is the country with the greatest biodiversity on the planet hosting approximately 25% of
the recognized species, which are distributed in six biomes, including the Amazon, Caatinga, Cerrado, Pampas, Pantanal, and
Atlantic Forest (Joly, 2011). Particularly, the Atlantic Forest is widely considered to have the highest species richness and rates
of endemism on the planet (Ribeiro, et al., 2009). The therapeutic and biotechnological potential of these species could be
exploited rationally to conserve the available natural resources. However, according to data from the SOS Mata Atlantica
Foundation, due to great losses in the biodiversity of the Atlantic Forest, its size has decreased recently by about 12% from its
original size (State Forest Institute, 2017; Costa, et al., 2011).

The present study was conducted in a protected area, which was established via Decree 45.877 of December 31. 2011
(Alto do Mucuri Environmental Protection Area, Minas Gerais state) under the phytogeographic domain of the Atlantic forest
hotspot. The biome hosts diverse forest communities under millions of hectares, which are distributed along the Brazilian
coast, and it is currently the most degraded biome in the country (Costa, et al., 2011). Particularly, the Mucuri Basin is one of
the most devastated Atlantic Forest areas of the state of Minas Gerais, Brazil. This is potentially due to the high levels of
mining activity in the region, which could suppress vegetation growth and development or impeding its regeneration (Grant &
Koch, 2007). Such conditions could lead to the disappearance of plant species with potentially invaluable applications. In
addition, research in the region has led to the discovery of novel species, which suggests that its huge diversity has not been
studied exhaustively (Brito, et al., 2019; Maia & Monteiro, 2017; Goldenberg, et al., 2016; Coelho & Valadares, 2019).

The interactions that local communities have had with the biomes over the years have generated a wealth of
experience and knowledge about the environments they inhabit with the interest in medicinal plants promoting the
accumulation of key information about the environment (Alexiades, 1996; Alexiades & Sheldon, 1996; Lacerda, et al., 2013).
To understand the value of the medicinal plants, it is necessary to understand the communities and their knowledge
transmission mechanisms, the environments they inhabit, and the sources of the plants used. Through close and continuous
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contact with a community, a researcher could obtain information regarding the knowledge of local plants within the
community (Almada, 2010; Freitas, et al., 2012).

The findings of the present study could contribute to the documentation of medicinal species in the Mucuri Basin,
which is one of the most degraded environments in the state of Minas Gerais, Brazil. This area is characterized by mining,
which implies the impairment of vegetation growth and development in addition to its regeneration, which could further lead to
the disappearance of invaluable plant species and resources.

2. Methodology
The study area

The ethnobotanical survey on potentially medicinal plants in the Mucuri Environmental Preservation Area was
conducted on-site from individual approaches by applying a semi-structured questionnaire, combined with informal dialogues.
Here, the studies were conducted in rural communities, in the S&o Jerénimo - Tedfilo Otoni region, in the Sucanga - Poté
region, in the Icari - Ladainha region and in the Baixao - Itaipé region, located in the Alto Mucuri, in the Northeast from Minas
Gerais state. The information was obtained individually at the informant's residence, from February to December 2017. As
inclusion criteria, the resident informants born in the region, aged 18 years or over, who knew and used medicinal plants were
selected. This research was submitted and approved by the Research Ethics Committee of the Federal University of
Jequitinhonha and Mucuri Valleys (CAAE 1.915.673).

Figure 1 - Location map from Environmental Preservation Area Alto do Mucuri - MG and the coordinates of the communities
studied. Dashed circle: approximate delimitation of the community. Orange: So Jerénimo region; Black: Sucanga region;

Yellow: Icari region; Red: Baix&o region.
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When necessary, we used the technique “walking in the forest” or adapted guided tour by Alexiades (1996). This
technique is particularly based on interviews conducted in the field where the researcher follows the informant on a walk,
indicating and collecting botanical samples and information about the different uses of plants. All informants were interviewed
individually as recommended by Phillips and Gentry (1993) to prevent responses from being influenced by another informant.
Botanical Identification and Collection

The cited species were collected immediately with the interviewee's authorization, observing the representative parts
of the botanical material according to their indication of use, as well as parts in the reproductive phase. Subsequently, this
material was properly pressed and dried in a greenhouse at an average temperature of about 40°C. After drying the material
was herbified according to the techniques suggested by Cunningham (2001). Identification was performed through
morphological analysis, through comparison with material deposited in herbarium, dichotomous keys for botanical
identification, specialized literature such as Lorenzi (2000), Lorenzi and Matos (2008), Martinelli and Moraes (2013), Species
List from Flora do Brasil (2016), specialized sites like Tropicos.org, Missouri Botanical Garden (The Plant List, 2016).
International Union for Conservation Red List (IUCN, 2016). The collected species were deposited in the Jeanine Felfili
Dendrological Herbarium (HDJF) of the Federal University of Jequitinhonha and Mucuri Valleys.

Data processing and analysis

Indications of use for therapeutic treatment were grouped according to biological systems and health problems and
symptoms, according to the International Statistical Classification of Diseases and Reported Health Problems (ICD-10, 2015)
version 2016, used by the WHO.

From the data obtained, we calculated the Relative Importance Index (RI) of the species cited as medicinal, obtained
by calculating the percentage of Principal Use Agreement (CUP) of each species according to the methodology described by
Amorozo and Gély (1988). The CUP for each species was found using the formula: CUP = (ICUP / ICUE)*100; where: ICUP
is the number of informants who cited the main use, and ICUE is the total of informants who cited the use of the species
(Amorozo & Gély 1988).

In order to compare the number of species cited in each locality, Begossi (1996) proposed the adaptation of ecological
quantitative methods in ethnobotanical science, which allows evaluating similarities and differences of ethnobotanical
knowledge between distinct communities or between groups from the same community.

A comparison between communities was also performed using the plants cited by the informants, obtained from the
cluster technique, which makes the ordering of data. Thus, a similarity dendogram was constructed using the Jaccard index,
which expresses the similarity between environments, based on the number of common species (Rode, et al., 2009).

To evaluate diversity, the Shannon-Weaver (H") diversity index was used, which is widely used in research that makes
comparisons of ethnobotanical studies (Brito, et al., 2011) in different communities and is better known as the Shannon-
Wiener index (H).

3. Results and Discussion
Social Profile of the Interviewed Community

In the four communities studied, 184 residents were interviewed, aged between 25 and 91 years; being that 54.89%
were male. With regard to their levels of education, 39.14% of the respondents did not complete elementary school (Table 1).
The proportion of male respondents who were informants in the present study is inconsistent with the reports of most such
studies in Brazil (Amorozo, 2002; Povh & Siqueira, 2013) which have reported a dominance of female informants. The higher

proportion of males in the present study could be due to the characteristics of the rural environment studied. While the average
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age of the informants was 54.20 years, the youngest population, aged between 18 and 29 years, accounted for only 2.17% of
the informants.

Regarding the level of education, a large proportion of the population did not complete basic education, which could
be due to a need to work to boost family income.

Table 1 - Profile of gender, age and education of informants.

Informant Data %
Male 54.89
Gender
Feminine 45.11
18-39 20.10
40-59 34.78
Age range
60-79 38.58
80 ou + 6.52
No schooling 8.15
Incomplete elementary school 39.14
Scholarity Complete elementary school 30.98
Incomplete high school 5.43
Complete high school 16.30

Source: Authors.

Ethnobotanical Survey
The field ethnobotanical survey in the communities studied resulted in the listing of 102 species distributed in 87
genera and 41 families. Most species belonged to the families Asteraceae (16 species), Fabaceae (14 species), Lamiaceae (12

species) and Solanaceae (4 species).

Figure 2 - Families with greater richness of medicinal plant species in the communities of the Alto do Mucuri APA, MG.
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Other studies conducted in rural communities in the Atlantic Forest biome in the state of Minas Gerais have also
reported the predominance of species belonging to the Lamiaceae and Asteraceae families (Alves & Pohv, 2013); these
families have a cosmopolitan distribution and have potential therapeutic, nutritional, and economic applications (Silva &
Andrade, 2013).

Sampling and Estimated Wealth

RI index values between 0 and 24 correspond to rarely used species, between 25 and 49 to intermediately use species,
and between 50 and 100 to widely used species. Most of the cited species (66.67%) had RI indices between 0 and 24. Species
with RI values between 25 and 49 accounted for 26.47% of the cited species, while species with values between 50 and 100
accounted for only 6.86% of the cited species, representing seven out of the total 102 species listed in the area. Lippia alba
(lemon balm) was the most cited species in the present study, with a CUPc of 86.11 (Table 2). Various studies conducted in
other areas of the Atlantic Forest also reported L. alba as the most commonly cited species (Brito & Senna-Valle, 2011;
Oliveira, 2015).

Leaves were the most commonly used plant organs in preparations for medicinal purposes. Leaves were cited the
most (47.10%) for use in the treatment of diseases, followed by roots (10.14%) and flowers (7.97%) (Figure 3A). Other studies
have also reported leaves to be the major organs used for therapeutic purposes (Messias, et al., 2015; Guimardes, 2016; Lima,
2015).

The major route of consumption of plant organs was reported via tea. Decoctions were the most used (46.92%)
preparations, while infusions were the second most used preparations (25.93%) within communities (Figure 2B). Borges and
Bautista (2010), Mota and Dias (2012), Ferreia et al. (2014) and Soares et al. (2009) also reported tea as the major preparation
used.

Hence, the use of leaves implies that plant structure and survival are not compromised. Regarding the selection of

methods of preparation, the long-term activity of the active ingredients in the species should be taken into account.

Table 2 - List of medicinal plants. scientific name; EUCI - number of informants citing use of the species; ICUP - number of
informants citing main use; CUP - agreement of use index; HR - correction factor; CUPc - corrected CUP; HDJF - Herbarium

deposit number, GJ - Gracimerio Jose, collection number.

Scientific name Popular name ICUE ICUP CUP FC CUPc  Reference

Lippia alba (Mill.) N. E. o

B Erva cidreira 36 31 86.11 1.00 86.11 5492

r.

] Horteld

Mentha spicata ] 33 29 87.87 091 79.96 5501
verdadeiro

Plectranthus barbatus
Boldo 34 27 79.41 094 7465 5513

Andr.

Bidens pilosa L. Picdo 24 23 95.83 0.66 63.24 5551
Camard/ lantana

Lantana camara 25 21 84 0.69 57.96 5533
camara

Punica granatum Roma 21 19 90.47 058 5247 5507

Eclipta alba Arnica 24 19 79.16 0.66 52.24 5548
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Gossypium arboreum L.
Cymbopogom citratus
Costus spicatus Sw.
Plectranthus amboinicus
Echinodorus
macrophyllus

(kunth) Michel
Momordica charantia L.
Ocimum basilicum L.
Anadenanthera colubrina
Carica papaya L.
Plantago major
Vernonia polyanthes
Less.

Joannesia princeps Vell.
Ageratum conyzoides L.
Zingiber officinale
Roscoe

Mentha pulegium L.
Morus nigra L.
Aristolochia labiata
Mentha longifolia (L.) L.
Phyllantus niruri L.

Aloe vera (l.) Burm.f.
Baccharis crispa Spreng.
Lavandula
Mill.

Rosmarinus officinalis L.

angustifolia

Gomphrena arborescens
L.f.

Sambucus
Cham. and Schltdl.

australis

Euphorbia prostata Aiton

Senna occidentalis  (l.)
Link
Acanthospermum australe

Bixa oreliana L.

Leonurus sibiricus L.

Algodao

Capim cidreira
Cana-de-macaco
Hortel& pimenta

Chapéu de couro

Séo Caetano
Alfavaca
Angico
Maméo

Tanchagem
Assa peixe

Boleira

Mentrasto
Gengibre

Poejo

Amora

Buta
Favaquinha
Quebra pedra
Babosa

Carqueja
Alfazema
Alecrim

Para-tudo

Sabugueiro

Quebra
rasteiro

pedra

Fedegoso

Maroto
Urucum
Chico Ramos /

macaé

26
21
22
25

23

23
24
23
19
26

21

20
18

17

17
17
17
17
13
17
17

20

15

15

15

11

17

13
13

21

18
18
17
17

17

17
16
15
15
14

14

14
13

13

13
12
12
12
11
14
11

11

11

11

11

11

10

69.23
85.71
77.27
68.00

73.91

70.91
66.66
65.21
78.94
53.84

66.66

70.00
72.22

76.47

76.47
70.58
70.58
70.5

84.61
64.70
64.70

55.00

73.33

73.33

73.33

100

58.82

69.23
69.23

42.85

0.72
0.58
0.21
0.69

0.63

0.63
0.66
0.63
0.52
0.72

0.58

0.55
0.50

0.47

0.47
0.47
0.47
0.47
0.36
0.47
0.47

0.55

0.41

0.41

0.41

0.30

0.47

0.36
0.36

0.58

49.84
49.71
47.13
46.92

46.56

44.99
43.99
41.08
41.04
38.76

38.66

38.50
36.11

35.94

35.94
33.17
33.17
33.13
30.45
30.40
30.40

30.25

30.06

30.06

30.06

30.00

27.64

24.94
24.92

24.85

5515
GJ9

5554
5499

5537

5521
5523
5528
5550
5518

5519

5491
5493

5498

5544
5509
5494
5503
5552
GJ10
5496

GJ47

5502

GJ66

5517

5497

5545

5505
GJ21

5553
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Gymnanthemum
amygdalinum

Delile) Sch. Bip. Ex walp.
Citrus sp

Piper umbellatum L.
Stachytarpheta glabra
Erythrina velutina Willd.
Artemisia absinthium L.
Schinus  terebinthifolia
Raddi

Amburana cearensis A.
C. Sm.

Pimpinela anisum L.
Ipomoea batatas
Cotyledon orbiculata L.
Dysphania ambrosioides
(L)

Desmodium
heterophyllum

Artemisia vulgaris L.
Melanoxylon brauna
Schott

Alpinia purpurata
Anthaenantia lanata

Petiveria alliacea L.
Copaifera reticulata Ducke

Genipa americana L.
Luffa operculata
Bryophyllum
(Lam.) Oken
Tradescantia
(\Vahl) Handlos
Citrus sp

pinnatum

serrulata

Lepidium ruderale L.
Curcuma longa L.
Pterodon emarginatus
Matricaria chamomilla L.
Ocimum minimum L.

Cyperus acicularis

Boldo

Laranja
Capeba
Gervéo
Mulungu

Losna

Aroeira

Amburana

Erva doce
Jalapa

Baspo

Erva Santa Maria

Seninha
Artemisia
Brauna

Aguas flora
Capim-acl
Guiné
Pau
Copaiba
Jenipapo
Buchinha

Saido

Capoeiraba

Liméo
Mantruz
Acafrdo
Sucupira
Camomila
Manjericéo

Junca

d'olho /

12

11
14

13

12

11

14

14
10
10

13

15

11
11
11

11

16
10

10

10
10

12
11

o 0 0 © o

~ o~

o o1 o1 o1 OO O O

75.00

81.81
64.28
88.88
61.53
66.66

72.72

57.14

57.14
80.00
80.00

77.77

77.77

53.84

46.66

63.63
63.63
63.63

63.63

43.00
70.00

70.00

66.66

75.00
60.00
50.00
62.50
62.50
41.66
45.45

0.33

0.30
0.38
0.25
0.36
0.33

0.30

0.38

0.38
0.27
0.27

0.25

0.25

0.36

0.41

0.30
0.30
0.30

0.30

0.44
0.27

0.27

0.25

0.22
0.27
0.27
0.22
0.22
0.33
0.30

24.75

24.54
24.42
22.22
22.15
21.99

21.81

21.71

21.71
21.60
21.26

19.44

19.44

19.38

19.13

19.08
19.08
19.08

19.08

18.92
18.90

18.90

16.66

16.50
16.20
16.20
13.75
13.75
13.74
13.63

5524

GJ55
5540
5529
GJ22
5547

5543

5536

GJ50
GJ72
GJ53

GJ51

5512

GJ99

5539

GJ89
5504
5549

GJ95

GJ94
5541

GJ8o

GJ102

GJsl
5514
5555
GJ92
GJ79
5525
GJos8
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Ruta graveolens L.
Malpighia emarginata DC.
Psychotria sp

Mandevilla velame (A. St. -
Hil.) Pichon

Eugenia uniflora L.

Cajanus cajan (L.) Millsp.

Solanum aculeatissimum

Bauhinia splendens

Symphytum officinale L.
Jacaranda caroba (Vell.)
A. DC.

Leonotis nepetifolia (L.) R.
Br.

Bauhinia rufa

Trixis vauthieri

Senna alexandrina Mill.
Stryphodendron
adstringens (Mart.) Coville
Artemisia camphorata Vill.

Hymenaea courbaril L.
Cecropia hololeuca

Annona squamosa
Alternanthera
philoxeroides
Griseb.

(Mart.)

Miconia albicans
Solanum paniculatum L.
Corymbia citriodora

Mentha piperita

Conyza bonariensis

Sp NI

Solanum lycocarpum A.
St.-Hil.

Scoparia dulcis L.

Arruda
Acerola

Trucisco
Vela Branca

Pitanga

Andu

Juad / melancia
da praia

Cip6 escada de
macaco

Confrei

Carobinha

Cordao de frade

Unha de vaca
Seripentina
Seninha |

Barbatiméao

Alcanfor
Jatoba
Embaiba
branca
Pinha

Novalgina

Canela de
Velho

Jurubeba
Eucalipto
citrodor

Menta

Emenda nervo

Desinchadeira
Lobeira

Vassourinha

10

71.42
50.00
83.33

44.44

44.44
44.44

100

57.14

66.66

66.66

80.00

75.00
75.00
75.00

37.5

75.00
50.00

50.00

60.00

60.00

60.00

50.00

50.00

50.00
66.66
66.66

66.66

66.66

0.19
0.27
0.16

0.25

0.25
0.25

0.11

0.19

0.16

0.16

0.13

0.11
0.11
0.11

0.22

0.11
0.16

0.16

0.13

0.13

0.13

0.11

0.11

0.11
0.08
0.08

0.08

0.08

13.56
13.50
13.33

11.11

11.11
11.11

11.00

10.85

10.66

10.66

10.40

8.25
8.25
8.25

8.25

8.25
8.00

8.00

7.80

7.80

7.80

5.50

5.50

5.50
5.33
5.33

5.33

5.33

5520
GJ86
GJ97

GJ76

5508
5542

5532

5538

GJ85

5534

GJ96

5535
GJ78
GJ83

GJ77

GJ101
GJ73

5495

GJ100

GJ82

5546

5556

GJ74

GJ75
5506
GJ93

5531

GJ90
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Solanum americanum Santa Maria 5
Siparuna brasiliensis )
Negra mina 3
(Spreng.) A.DC.
Achillea millefolium L. Anador 2
o Carqueja do
Baccaris crispa Spreng. ] 2
brejo

Pyrostegia venusta Cip6 Séo Jodo 2
Erigeron bonariensis Enxota 2

Borreria verticillata (L.) Poaia 2

2

40.00

33.33

50.00

50.00

50.00
50.00
50.00

0.13

0.08

0.05

0.05

0.05
0.08
0.05

5.20

2.66

2.50

2.50

2.50
2.50
2.50

5522

5510

GJ8s

GJg4

5530
GJo1
GJ87

sp = Unidentified species. Source: Authors.

Plant Material and method of preparation used by communities

Concerning the plant organs used in plant preparations for medicinal purposes, it was observed that the leaves of the
species are the most used. The leaves showed 47.10% of citations have a higher predominance of use for the treatment of
diseases, followed by root (10.14%) and flower (7.97%) (Figure 3A). This fact has been verified by other studies in which

leaves are the main botanical part used for medicinal use (Messias, et al., 2015; Guimardes, 2016; Lima, 2015).

As for the method of preparation, the survey showed that the main form of consumption of the plant is the preparation
of tea. Decoction with 46.92% is the most used form of preparation. Infusion (25.93%) is the second most used form in
communities (Figure 2B). Other authors such as Borges and Bautista (2010), Mota & Dias (2012), Ferreia, et al., (2014) and
Soares, et al., (2009) also pointed out in their studies tea as the main form of preparation of the plant for use. The use of leaves
becomes an important factor because it does not compromise plant structure and survival. Regarding the method of

preparation, should be considered at term sensitivity of the active principles present in the species.
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Figure 3 - A: Distribution of the botanical parts used. B: Preparation for medical use reported by respondents.
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Source: Authors.

Indications for therapeutic use of medicinal plants
The indications for use of botanical species in therapeutic treatment were grouped based on biological systems, health

problems, and symptoms, according to the International Statistical Classification of Diseases and Reported Health Problems

(ICD-10, 2015) version 2016, used by WHO.
The various uses cited by the informants were classified into 16 categories according to ICD-10. The indications of

diseases with the highest number of citations that could be treated with plant use by the communities in the studied areas were
in category X - Diseases of the respiratory system (26.35%), followed by diseases in category XI - Diseases of the digestive
system (17.41%), and category XVIII - Symptoms, signs and abnormal clinical and laboratory findings (8.48%), not classified

elsewhere (Figure 4). Within the category of diseases of the respiratory system, influenza was the most cited and had the

highest indication with 47 different plants for its treatment.
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Figure 4 - Therapeutic indications of plants cited in categories according to the International Statistical Classification of
Diseases and Health Related Problems (WHO, 2016)
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CID -1 infectious and parasitic diseases; CID-2 neoplasms (tumors); CID-3 blood and hematopoietic organ disorders and some immunity disorders; CID-4
endocrine, nutritional and metabolic diseases; CID-5 mental and behavioral diseases; CID-6 nervous system disorders; CID-8 ear and mastoid apophysis
diseases; CID-9 blood circulation diseases; CID-10 respiratory tract diseases; CID-11 digestive tract diseases; CID-12 skin and subcutaneous tissue diseases;
CID-13 skin and subcutaneous tissue diseases; CID-14 genitourinary tract diseases; CID-18 Symptoms, signs and abnormal findings of clinical and laboratory
examinations not elsewhere classified; CID-19 injury, poisoning and some other consequences of external causes; CID-21 factors that influence health status
and contact with health services.

Source: Authors.

Similar studies have been reported indicating that respiratory system disorders and gastrointestinal system disorders

correspond to the highest indications for use of these medicinal plants (Brito, et al., 2015).

4. Discussion

Ethnobotany, a field of study that explores the interrelationships between plants and human societies based on
anthropological, ecological, and botanical dimensions, enhances our understanding of human societies and how they interact
with plants (Albuquerque, et al., 2002; Soldati, 2013; Almeida, et al., 2009). Such ethnobotanical surveys provide information
from local communities with regard to medicinal plants could guide chemical and pharmacological studies carried out in
laboratories, which could facilitate the discovery of novel drugs and herbal remedies.

Several factors have been evaluated and are described in the text, which contribute to understand the dissemination of
traditional knowledge, the preservation of flora in active human activity ecosystems and to conduct bioactivity and
chemiodiversity studies in order to confirm the therapeutic potential of the species and discover the potential of the molecules
responsible for this bioactivity.

Among the four communities studied, most of the respondents were aged 60-69 years and less than 50% of the
respondents had not completed elementary school, indicating that the ethnopharmacological knowledge obtained was passed
down through generations (Amorozo, 2002; Povh & Siqueira, 2013). In addition, the results of the present study indicate that
the majority of the informants were males, which is consistent with the characteristics of the rural environment studied, mostly
composed of small farms, characteristic of subsistence farming, where property is often inherited from descendants. Therefore,
the heads of households (male) are often present around the home. In addition, the interview was conducted on a Saturday,
which could have influenced the number of males reported, considering the increase in incidences of violence and fraud (report
by some informants) in rural areas.

In a survey on medicinal plants conducted by Freitas, et al., (2012), the average age of the informants was 51.75

years. In the present study, young individuals aged 18 to 29 years had a low level of participation, representing only 2.17% of
12
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the informants. Interviewees generally referred the researchers to other family members, who were often the oldest members
with the relevant knowledge to answer the questionnaires.

With regard to the level of education individuals, in rural areas often encounter the dilemma of choosing between
work and study. Many young people opt to work, as they often need to complement family income. In addition, in the capitalist
societies they live in, having a job is critical for social recognition (Queiroz, 2009).

More recent works such as Alves and Pohv (2013) investigated the medicinal plants of a rural community in the
Atlantic Forest in Minas Gerais and the predominant plant families were Lamiaceae and Asteraceae, in Ouro Preto city (Minas
Gerais. Brazil), in a study by Messias, et al., (2015). Asteraceae, Fabaceae, and Lamiaceae were the most dominant families.
The high frequency of the species from the families could be associated with their wide distribution, the high number of
species in the families, and their economic importance. The high numbers of the Lamiaceae, for example, could be explained
by its cosmopolitan distribution and its broad medicinal applications (Mosca & Loiola, 2009; Freitas, et al., 2012; Paulino, et
al., 2012; Alves & Povh, 2013; Moreira & Guarim Neto, 2015).

RI values between 0 and 24 correspond to rarely used species, between 25 and 49 to intermediately used species, and
between 50 and 100 to widely used species. According to the results, most of the cited species (66.67%) has an IR between 0
and 24. Species with IR values between 25 and 49 accounted for 26.47% of the cited species, while species with IR values
between 50 and 100 accounted for only 6.86% of the cited species, which were 7 out of the 102 species in the area. Different
studies conducted in other areas in the Atlantic Forest also reported similar results (Brito & Senna-Valle, 2011; Oliveira,
2015).

The H’ index, a factor widely used in ecological studies, was 4.09 for the Icari region, 4.19 for the Baix&o region, 3.98
for the Sdo Jerdnimo region, and 4.06 for the Sucanga region. In a study by Pereira, et al., (2011) in Gaspar Alto Central - SC,
the H' value reported was 3.74, In Itacaré - BA. Pinto et al. (2006), in studies on medicinal plants in rural communities of the
Atlantic Forest, reported a value of about 4.21.

Different plant parts are used by communities for medicinal preparations. In the present study, leaves, with 47.10% of
citations, were predominantly used to treat diseases, followed by roots (10.14%) and flowers (7.97%). Other studies have also
reported the predominant use of leaves (Messias, et al., 2015, Guimaraes, 2016; Lima, 2015). The predominant use of leaves in
medicinal preparations could be due to the relative ease of use of leaves in preparations when compared to other plant parts,
greater availability throughout the year (Spagnuolo & Baldo, 2009), or according to Gongalves & Martins (1998), relative ease
of collection and the higher chances of survival of a plant.

Regarding the methods of preparation of medicinal products, the survey revealed that the main form of consumption
of the plant is tea. Decoction (46.92%) was the most widespread preparation followed by infusion (25.93%). The data are
consistent with the findings of other studies (Borges & Bautista, 2010; Mota & Dias, 2012; Ferreia, et al., 2014; Soares, et al.,
2009).

The use of leaves in medicinal preparations has relatively low negative impacts on ecological systems. According to
Pilla, et al., (2006), the widespread use of leaves that are mostly collected manually for the preparation of “tea” is beneficial
based on conservation and sustainable development perspectives, since the collection of leaves would not adversely impair
plant development or result in plant death. The removal of other plant parts such as stem bark is largely destructive because it
compromises the conductive systems, in turn adversely affecting the development and longevity of the plant (Rodrigues &
Carvalho, 2001).

The method of preparation may be related to the type of organ of the plant used, considering that leaves often bear

active thermolabile compounds.
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Indications for exploitation of the botanical species for therapy were grouped according to biological systems, and
health problems and symptoms based on the ICD-10, 2015 version 2016, used by WHO. The various uses cited by the
informants were classified into 16 categories. Most of the diseases that could be treated with plants used by the communities in
the studied areas were in category X - Diseases of the respiratory system with 26.35%, followed by diseases of category XI —
Diseases of the digestive system (17.41%) and category XVIII - Symptoms, signs and abnormal clinical and laboratory
findings 8.48%, not elsewhere classified. Within the f diseases of the respiratory system, influenza was the most cited disease,
and it had the highest indication with 47 different plants for treatment.

Brito, et al., (2015) also obtained similar results, where the respiratory system and its disorders (influenza, cough,
cold) accounted for 24.8% of citations, followed by gastrointestinal system disorders (11.1%), and undefined pain (8.3%). In
addition, other studies have reported similar results (Amorozo, 2002; Begossi, et al., 2002; Giraldi & Hanazaki, 2010; Cunha
& Bortolotto, 2011).

The application of species in therapeutic activities requires the selection of species that are effective and safe, either
based on tradition or on scientific validation. In addition, the pharmacological properties of species that have diverse
applications and are cited more frequently should be investigated further. The high numbers of species among the three
families demonstrate their potential medicinal, economic, and nutritional applications, in addition to their potential to supply
medicinally functional biomolecules, as they have key secondary metabolites that could be explored through pharmacological

studies.

5. Conclusion

The findings of the present study contribute to the documentation of medicinal species in a Brazilian state
characterized by mining, which implies the suppression of vegetation growth or the impairment of regeneration, which could
lead to the disappearance of critical and invaluable plant species. The preservation of ethnobotanical knowledge is vital in
areas with high human activity and areas undergoing deforestation. To the best of our knowledge, this is the first report on the
use of plants for medicinal purposes in rural communities in the region of the Mucuri Basin area in the Minas Gerais region,
Brazil. Therefore, the results of the survey could facilitate future ethnobotanical and pharmacological studies in the region and

chemical studies exploring the active ingredients in the cited species.
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