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Research 
 

Abstract  
Background: Urban public markets are central nodes for the circulation of medicinal plants and ethnomedical knowledge, 
yet integrative analyses combining species diversity, commercialization dynamics, and biosafety remain scarce in 
Northeastern Brazil. 
 

Methods: A cross-sectional ethnobotanical study was conducted in public markets of Recife using semi-structured interviews, 
market inventories, and ethnographic observation. Species were identified through a triangulated taxonomic approach. 
Therapeutic indications were classified according to ICD-11, and quantitative ethnobotanical indices and similarity analyses 
were applied. 
 

Results: A total of 100 medicinal plant species belonging to 50 families were recorded, with predominance of Lamiaceae (16 
spp.), Fabaceae (14 spp.), and Asteraceae (7 spp.). Herbaceous (41%) and arboreal (38%) species were the most frequent life 
forms, and leaves were the main commercialized plant part (n = 51). Highly versatile species (RI = 0.9) included Ocimum 
campechianum, Mentha longifolia, Mentha spicata, and Laurus nobilis. Knowledge and commercial autonomy increased with 
age (ρ = 0.68; p < 0.001), and similarity analysis indicated a central redistribution role for major markets. Plant-part 
commercialization differed significantly among markets (two-way ANOVA, F = 4.78; p < 0.001). Botanical identification relied 
predominantly on vernacular recognition, and labeling, storage, and traceability revealed heterogeneous biosafety patterns. 
 

Conclusions: Recife’s public markets sustain a diverse and socially structured urban pharmacopoeia in which knowledge 
transmission, trade networks, and therapeutic versatility are closely interconnected. Uneven biosafety practices highlight 
the need for participatory governance strategies that reconcile sanitary standards with traditional medical systems. 
 

Keywords: Urban ethnobotany, medicinal plant trade, public markets, biocultural knowledge, biosafety, Brazil. 
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Background  
Medicinal plants have been used throughout human history as primary therapeutic resources and continue to play a 
significant role in health care systems worldwide, particularly in regions where access to biomedical services remains uneven 
or economically restricted (Salmerón-Manzano et al., 2020). Traditional plant-based practices constitute dynamic knowledge 
systems that integrate empirical experience, cultural transmission, and locally available biodiversity. Within contemporary 
ethnobiology, increasing attention has been directed toward urban environments, where medicinal knowledge persists 
through commercial networks, social interactions, adaptive practices shaped by socioeconomic change (Abreu et al. 2015, 
Ladio et al. 2023). 
 
Urban public markets represent key socioecological spaces for the circulation of medicinal plants and ethnomedical 
knowledge (Rangel et al. 2024, Zhang et al., 2026). These environments facilitate the exchange of plant materials, therapeutic 
experiences, and diagnostic reasoning among traders and consumers, functioning simultaneously as commercial centers and 
arenas of cultural continuity. Studies conducted across Latin America, Africa, and Asia have demonstrated that urban markets 
maintain hybrid pharmacopoeias composed of native and exotic species while supporting livelihoods and sustaining informal 
health economies (van Andel et al., 2007, van Andel & Fundiko, 2016, van Wyk & Prinsloo 2018, Astutik et al. 2019, Uzun & 
Koca 2020, Ajoseh & Odejimi 2024, Zhang et al. 2026). In such contexts, medicinal plant trade is closely linked to processes 
of cultural resilience, knowledge transmission, and adaptive responses to urban transformation. 
 
In Brazil, medicinal plant use is deeply embedded in pluralistic health systems that combine biomedical care with traditional 
and complementary practices. Public markets in Northeastern Brazil play a particularly important role in maintaining regional 
ethnobotanical knowledge, reflecting Afro-Brazilian, Indigenous, and rural cultural influences that continue to shape urban 
therapeutic practices (Bitu et al. 2015, Molina 2021, Magalhães et al. 2022, Silva et al. 2022, Leite et al. 2024). Studies 
conducted in Recife and other Northeastern Brazilian cities indicate that these markets function as major nodes for medicinal 
plant circulation, knowledge exchange, and household healthcare strategies (Silva et al. 2005, Albuquerque et al. 2007, 
Macêdo et al. 2015, Saraiva et al. 2015).  Despite the growing interest in urban ethnobotany, previous research has focused 
predominantly on rural or peri-urban environments (Saraiva et al. 2015, Macêdo et al. 2015, Ferreira et al. 2021), leaving 
urban ethnomedical systems comparatively underexplored. Therefore, it is necessary to conduct comprehensive analyses 
that integrate floristic diversity, therapeutic organization, socioeconomic dynamics, and the spatial distribution of the 
medicinal plant trade in large metropolitan markets. 
 
This study addresses this gap by examining medicinal plant trade in public markets of Recife, Northeastern Brazil. The 
research integrates ethnographic observations, quantitative ethnobotanical indices, and spatial analyses to investigate how 
medicinal plant knowledge is produced, circulated, and maintained within urban commercial environments. Specifically, the 
study aims to document the diversity of medicinal plant species commercialized in public markets; characterize therapeutic 
uses and commercialization practices, and biosafety-related handling and labeling conditions; examine patterns of 
knowledge transmission among traders; and analyze similarities and differences among markets in terms of species 
composition and commercialization dynamics. By integrating quantitative ethnobotanical indices, spatial similarity analyses, 
and biosafety assessment in a large metropolitan context, this study provides a multidimensional approach to understanding 
traditional urban medical systems. 
 

Materials and Methods  
Study area 
The study was conducted in Recife, the capital of Pernambuco State in Northeastern Brazil (8°04'03" S, 34°55'00" W). The 
city is located on a low-lying coastal plain with an average elevation of approximately 4 m above sea level and is 
administratively divided into six Political-Administrative Regions (PARs) and 94 neighborhoods (Recife 2025) (Fig. 1). 
 
Recife has a tropical humid climate and represents one of the main metropolitan centers in Northeastern Brazil, 
characterized by intense commercial, cultural, and technological exchanges (Recife 2022). Within the urban landscape, 18 
public markets function as important commercial and sociocultural spaces where medicinal plants are traded and traditional 
knowledge circulates among traders and consumers (Medeiros & Albuquerque 2012). 
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Figure 1. Geographic location of the study area showing the public markets of Recife, Pernambuco, Brazil, and their 
distribution by Political-Administrative Regions (PARs). Markets: 1 - Santo Amaro; 2 - Boa Vista; 3 - São José; 4 - Coelhos (PAR 
01 - Central Recife); 5 - Encruzilhada; 6 - Água Fria; 7 - Beberibe (PAR 02 - Northern Recife); 8 - Casa Amarela; 9 - Nova 
Descoberta (PAR 04 - Northeastern Recife); 10 - Cordeiro; 11 - Madalena; 12 - Engenho do Meio; 13 - Torre (PAR 03 - Western 
Recife); 14 - Afogados; 15 - Areias (PAR 05 - Southwestern Recife); 16 - Boa Viagem; 17 - Pina; 18 - Jordão (PAR 06 - Southern 
Recife). Source: IBGE/PCR Digital Vector Base. Map production: Ferreira (2017). Adapted by the authors. 
The Political-Administrative Regions included in this study encompass socially, economically, and environmentally 
heterogeneous urban sectors of Recife. Central areas (PAR 01) are characterized by intense commercial circulation, historical 
public markets, and strong regional trade networks, whereas northern and northeastern sectors (PARs 02 and 04) include 
densely populated neighborhoods with predominantly lower-income populations and strong traditions of informal 
commerce. In contrast, southern sectors (PAR 06), including Boa Viagem and Pina neighborhoods, are among the city’s 
highest-income areas and present more vertically urbanized landscapes, greater infrastructure availability, and distinct 
commercial dynamics. Western and southwestern regions (PARs 03 and 05) represent mixed residential and commercial 
zones with intermediate socioeconomic characteristics and important local public markets. 
 
These urban contrasts influence market structure, commercialization dynamics, access to medicinal plant resources, 
consumer profiles, and the circulation of traditional knowledge within Recife’s public markets. The coexistence of markets 
located in areas with markedly different socioeconomic conditions provides an important opportunity to investigate how 
urban heterogeneity shapes medicinal plant trade systems in a large Northeastern Brazilian metropolis, particularly 
regarding the effects of urbanization on traditional knowledge transmission, intermedicality, sociocultural adaptation, and 
medicinal plant commercialization dynamics (Dutta et al. 2021; Arjona-García et al. 2021; Casagrande et al. 2023). Similar 
dynamics involving medicinal plant diversity and commercialization in urban and semi-arid markets have also been 
documented in Northeastern Brazil (Albuquerque et al., 2007; Bitu et al., 2015; Oliveira et al. 2021). 
 
For similarity analyses, the six PARs were grouped into three geographic clusters based on administrative adjacency: G1 
(PARs 01-02), G2 (PARs 03-04), and G3 (PARs 05-06). 
 
Study design 
The study employed a mixed-methods ethnobotanical design combining participant observation, semi-structured interviews, 
and market inventories (Albuquerque et al. 2014). Fieldwork was conducted across all 18 public markets of Recife to ensure 
geographic coverage and representation of different urban contexts. Data collection focused on commercialization practices, 
medicinal plant diversity, therapeutic uses, and perceptions related to market organization and biosafety. 
 
Sampling and participants 
Participants were selected using snowball sampling to identify specialist knowledge holders actively involved in medicinal 
plant trade (Albuquerque et al. 2010; Goodman 2011). Initial contacts were established during preliminary visits to Recife’s 
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public markets, and subsequent participants were indicated by previously interviewed traders recognized for their 
experience in medicinal plant commercialization. 
 
A total of 34 medicinal plant traders participated in the study across Recife’s 18 public markets. Inclusion criteria comprised: 
(i) being actively involved in the commercialization of medicinal plants or herbal products; (ii) possessing knowledge 
regarding the medicinal use or commercialization of the products sold; (iii) being 18 years of age or older; and (iv) voluntarily 
agreeing to participate through the signing of a Free and Informed Consent Form. 
 
Exclusion criteria included refusal to participate, interruption of the interview process, or failure to meet the inclusion 
criteria. Not all traders identified during fieldwork agreed to participate, and in some markets the absence of medicinal plant 
vendors or temporary interruption of commercial activities limited participant recruitment. 
 
Sampling was conducted across all public markets to reduce geographic bias and ensure representation of different 
administrative regions and commercialization contexts within Recife. 
 
Ethical considerations 
This study was approved by the Human Research Ethics Committee of the Federal Institute of Education, Science and 
Technology of the Sertão Pernambucano (Instituto Federal de Educação, Ciência e Tecnologia do Sertão Pernambucano - IF 
Sertão PE), under approval number 6.793.694. 
 
All participants were informed about the objectives of the research, the voluntary nature of participation, confidentiality 
procedures, and their right to withdraw at any moment without prejudice. Interviews and photographic records were 
conducted only after participants signed the Free and Informed Consent Form. 
 
Interviews 
Semi-structured interviews were conducted with medicinal plant traders using a questionnaire developed by the research 
team to document socioeconomic characteristics, trade structure, vernacular plant names, plant parts sold, preparation 
methods, and therapeutic indications. The use of a semi-structured instrument allowed flexibility in the dialogue while 
ensuring the systematic recording of comparable information across participants (Albuquerque et al. 2014). 
 
Therapeutic indications were classified according to the International Classification of Diseases (ICD-11), grouping reported 
uses into major body-system categories, including respiratory, digestive, integumentary, circulatory, endocrine, and 
musculoskeletal conditions (WHO 2018). This procedure ensured standardization of disease categories and supported 
subsequent quantitative ethnobotanical analyses. 
 
In addition to interviews, structured field observations were conducted at medicinal plant stalls to document 
commercialization dynamics and biosafety-related practices associated with the handling and storage of medicinal plant 
products. Direct observations followed ethnobiological approaches commonly applied in studies of traditional medicinal 
plant markets and urban ethnobotany (Albuquerque et al. 2014; Heinrich et al. 2009). 
 
For the purposes of this study, biosafety was operationally defined as the set of observable practices potentially associated 
with medicinal plant conservation, contamination risks, traceability, and consumer safety during commercialization, based 
on quality-control recommendations proposed for herbal materials and medicinal plant trade systems (WHO 2003; WHO 
2011). 
 
Observational variables included storage and packaging materials, environmental exposure conditions (humidity, ventilation, 
and sunlight exposure), labeling practices, expiration information, botanical identification methods, geographic origin and 
traceability of plant materials, and empirical quality-control procedures adopted by traders. These procedures included 
sensory evaluation, pest monitoring, and packaging sealing. 
 
Data were obtained through direct observation, field notes, photographic documentation when authorized by participants, 
and complementary questions incorporated into the semi-structured interviews. Knowledge transmission patterns were 
investigated through questions regarding how traders acquired and maintained ethnobotanical knowledge, including family-
based transmission, empirical learning through commercial experience, interactions with suppliers and consumers, and self-
directed learning processes. 
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The biosafety and commercialization assessment was qualitative and semi-quantitative in nature and aimed to characterize 
observable practices rather than perform formal sanitary or microbiological inspections. 
 
Ethnobotanical survey 
Market inventories were conducted collaboratively with herbalists to document the medicinal plant taxa sold under their 
vernacular names. Only plant materials actively commercialized at the time of the field visits, including fresh and dried 
products, was recorded. 
 
Conventional botanical voucher collection and herbarium deposition were not feasible because most commercialized 
materials consisted of fragmented, processed, dried, or otherwise incomplete plant parts that lacked sufficient diagnostic 
morphological structures for standard taxonomic collection procedures. Consequently, species identification followed a 
triangulated approach integrating vernacular nomenclature, photographic documentation, consultation of specialized 
taxonomic literature, and comparison with authenticated digital specimens available in virtual herbaria, particularly 
collections originating from Northeastern Brazil. 
 
For each taxon, the total number of available herbarium records was documented, and the most recent voucher specimen 
from Northeastern Brazil, when available, was preferentially selected as the primary comparative reference; otherwise, the 
most recent Brazilian voucher was used (Marinoni et al. 2024). Taxonomic validation was additionally supported through 
comparison with verified specimens available in the Reflora Virtual Herbarium (Pinheiro et al. 2024; Reflora 2025), while 
scientific nomenclature followed the World Flora Online database (WFO 2025). 
 
This approach has been widely adopted in ethnobotanical studies conducted in medicinal plant markets where 
commercialization frequently involves processed plant materials that preclude conventional herbarium voucher preparation. 
 
Ethnobotanical indices 
Quantitative ethnobotanical indices were selected on their widespread use ethnobotanical research to evaluate cultural 
importance, therapeutic versality, knowledge distribution, and similarity among geographic clusters. 
 
Relative Importance 
Relative Importance (RI) was calculated to evaluate the therapeutic versatility of each species by considering both the 
diversity of body systems treated and the number of attributed medicinal properties. The index was calculated using the 
following formula: 

RI = NST + NP 
 

where NST corresponds to the number of body systems treated by a species divided by the maximum NST, and NP 
corresponds to the number of attributed properties divided by the maximum NP (Albuquerque et al. 2010). 
 
Informant Consensus Factor 
The Informant Consensus Factor (ICF) was used to assess the level of agreement among informants regarding the use of 
medicinal plants within therapeutic categories. The index was calculated using the following formula: 
 

ICF = (Nur − Nt) / (Nur − 1) 
 

where Nur represents the number of citations in a therapeutic category and Nt represents the number of species cited 
(Andrade-Cetto & Heinrich 2011, Benyaich et al. 2025). 
 
Popular Recognition Knowledge 
Popular Recognition Knowledge (PRK) was calculated to estimate the relative cultural prominence of each species based on 
the proportion of respondents who cited its use. The index was calculated as follows: 
 

PRK = (FC / N) × 100  
 

where FC (Frequency of Citation) corresponds to number of respondents citing a species and N is the total number of 
respondents (Asiimwe et al. 2021). 
 



Ethnobotany Research and Applications 

 

6 

Fidelity Level 
Fidelity Level (FL) was used to determine the degree of specialization of species for specific therapeutic indications. The index 
was calculated using the following formula: 

FL = (Np / N) × 100 
 

where Np corresponds to the number of citations for the principal use of a species and N represents the total number of 
citations for that species (Acharya et al. 2022). 
 
Rahman’s Similarity Index 
Rahman’s Similarity Index (RSI) was calculated to evaluate similarities in medicinal plant use among geographic clusters 
based on shared species and therapeutic uses. The index was calculated as follows: 
 

RSI = d / (a + b + c − d) × 100 
 

where d corresponds to the number of species shared between two regions with similar therapeutic uses; a and b correspond 
to the total number of species in each region; and c corresponds to the total number of shared species regardless of use 
(Rahman et al. 2019). RSI was calculated for each geographic cluster pair (G1 × G2, G1 × G3, G2 × G3). 
 
Data analysis 
Descriptive field observations were used to document patterns related to market organization, knowledge transmission, 
commercialization practices, and environmental conditions observed during the fieldwork. Quantitative ethnobotanical 
indices were applied to evaluate therapeutic versatility, cultural prominence, and knowledge distribution across medicinal 
plant species (Yu 2025, Nguyen et al. 2025), supporting an integrated socioecological interpretation of Recife’s public market 
pharmacopeia. 
 
Descriptive and inferential statistical analyses were conducted using R version 4.4.0 (R Core Team 2024) and IBM SPSS 
Statistics version 28 (IBM Corp. 2024). Data normality was assessed using the Shapiro-Wilk test. Differences in the number 
of species cited according to sociodemographic variables were evaluated using Mann-Whitney U tests, and associations 
between age class and number of cited species were assessed using Spearman’s rank correlation (Ilie et al., 2025). 
Differences among therapeutic categories were evaluated using Kruskal-Wallis and Mann-Whitney U tests. Relationships 
among ethnobotanical indices were examined using Spearman’s rank correlation (Dapar et al. 2020) 
 
For the analysis of commercialization patterns of plant parts, a two-way analysis of variance (ANOVA) was performed to test 
the effects of plant-part category and commercialization condition (fresh vs. dried), followed by evaluation of interaction 
effects. Associations between categorical variables were assessed using chi-square (χ²) tests (McDonald 2023).  
 
Statistical significance was established at p < 0.05. 
 

Results 
Socioeconomic profile of medicinal plant traders 
A total of 40 medicinal plant traders were identified across Recife’s 18 public markets during fieldwork, of whom 34 agreed 
to participate in the study, representing 85.0% of the identified traders. The distribution of traders was markedly 
heterogeneous among markets (Table 1).  

 
São José Market concentrated the largest number of herbalists (n = 14 identified; n = 13 interviewed), followed by Casa 
Amarela (n = 5), Afogados (n = 4), and Nova Descoberta and Areias (n = 3 each). In contrast, several markets presented no 
active medicinal plant trade during the study period, including Coelhos, Engenho do Meio, Jordão, Santo Amaro, and Torre. 
Sociodemographic characteristics of the interviewed traders are summarized in Table 1. Women predominated (58.8%) 
among traders, and most participants were over 40 years old, with a marked concentration in the ≥51-year age group. 
Participants were predominantly single (44.1%) or married (38.2%), while educational attainment was generally low-
moderate, concentrated at International Standard Classification of Education (ISCED) levels L2 (38.2%) and L3 (55.9%). 
Household income levels were primarily within lower economic brackets, with most traders reporting earnings of up to three 
minimum wages. Slightly more than half operated as self-employed stall owners (55.9%), while the remainder worked as 
employees (44.1%). 
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Table 1. Socioeconomic profile of herbalists in public markets of Recife, Pernambuco, Brazil. 
Public Market (PAR) NH (NI) Gender Marital Status Age (≤) EducaYon - Level ISCED Family income (≤ MV) Commercial agents 
  M F S Mr W O 30 40 50 51 ILL L2 L3 L6 1 3 5 PNA SE E 

Afogados (5) 4 (3) 2 1 2 1 0 0 0 0 1 2 1 1 1 0 1 2 0 0 2 1 
Água Fria (2) 1 (0) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Areias (5) 3 (3) 2 1 2 1 0 0 0 0 0 3 0 1 2 0 3 0 0 0 2 1 

Beberibe (2) 2 (1) 1 0 0 1 0 0 0 0 1 0 0 0 1 0 0 1 0 0 1 0 
Boa Viagem (6) 1 (1) 1 0 0 1 0 0 0 1 0 0 0 0 1 0 0 1 0 0 0 1 
Boa Vista (1) 1 (1) 0 1 1 0 0 0 0 0 0 1 0 1 0 0 1 0 0 0 0 1 
Casa Amarela (4) 5 (5) 1 4 2 1 1 1 1 0 3 1 0 3 1 1 2 1 0 2 2 3 
Coelhos (1) 0 (0) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Cordeiro (3) 2 (2) 0 2 0 0 1 1 0 0 1 1 0 1 1 0 0 0 1 1 2 0 
Encruzilhada (2) 2 (2) 0 2 2 0 0 0 0 2 0 0 0 0 2 0 0 0 0 2 0 2 
Engenho do Meio (3) 0 (0) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Jordão (6) 0 (0) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Madalena (3) 1 (0) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Nova Descoberta (4) 3 (3) 0 3 2 1 0 0 0 1 1 1 0 2 1 0 3 0 0 0 2 1 
Pina (6) 1 (0) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Santo Amaro (1) 0 (0) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
São José (1) 14 (13) 7 6 4 7 0 2 3 2 3 5 0 4 9 0 6 6 0 1 8 5 
Torre (3) 0 (0) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Total 40 (34) 14 20 15 13 2 4 4 6 10 14 1 13 19 1 16 11 1 6 19 15 

The table summarizes the demographic and socioeconomic characteristics of herbalists interviewed in 2025 across the city’s Political-Administrative Regions (PARs). 
Abbreviations: PAR = Political-Administrative Regions; NH = Total number of herbalists identified in each public market during field surveys ; NI = Number of herbalists interviewed; M = Male; 
F = Female; O = Others; S = Single; Mr = Married; W = Widowed; ISCED = International Standard Classification of Education (UNESCO, 2012); ILL = Illiterate; L2 = Lower Secondary Education; L3 
= Higher Secondary Education; L6 = Higher Education (Undergraduate); MW = Minimum Wage; PNA = Prefers not to answer; SE = Self-employed; E = Employee. Note: No other gender identities 
were reported during the interviews.
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Statistical analyses revealed significant associations between sociodemographic variables and commercial roles. Older 
herbalists were more likely to own their stalls (Spearman’s ρ = 0.68; p < 0.001). Income differed significantly between 
employees and self-employed traders (Mann-Whitney U test; p = 0.007), and education level showed negative correlation 
with self-employment (Spearman’s ρ = − 0.52; p = 0.009). Spatial distribution demonstrated a strong concentration of traders 
in central markets, particularly in PAR 01, which hosted 44.1% of herbalists. Chi-square analysis confirmed significant 
differences in spatial distribution across Political-Administrative Regions (χ² = 35.95; p = 0.003). São José Market (Fig. 2A-B) 
alone concentrated 13 active herbalists and represents one of the principal medicinal plant trade hubs in Recife due to its 
historical commercial importance, intense consumer circulation, and high diversity of medicinal products. Casa Amarela 
Market (Fig. 2E-F), located in a traditional northern commercial district, also presented elevated commercialization activity, 
characterized by organized stalls and continuous product turnover. In contrast, Cordeiro Market (Fig. 2C-D), situated in a 
mixed residential-commercial sector, exhibited an intermediate commercialization profile, with lower trader density and 
more variable product display and storage conditions. Smaller peripheral markets generally showed reduced numbers of 
herbalists, less standardized packaging and exposure practices, and greater variability in commercialization structure, 
reflecting differences in neighborhood socioeconomic characteristics, local demand, and market infrastructure. 
 

 
Figure 2. Representative public markets and medicinal plant commercialization environments across distinct Political-
Administrative Regions (PARs) of Recife, Pernambuco, Brazil. (A) External view of São José Market, located in Central Recife 
(PAR 01), characterized by historical urban architecture and intense commercial circulation; (B) Interior commercialization 
environment at São José Market showing medicinal plant stalls and product exposure patterns; (C) Internal corridor of 
Cordeiro Market (PAR 03), representing mixed residential-commercial urban sectors; (D) Medicinal plant products 
commercialized at Cordeiro Market, illustrating storage and display practices; (E) External view of Casa Amarela Market (PAR 
04), located in a traditional northern commercial sector of Recife; (F) Internal commercialization environment at Casa 
Amarela Market showing an interview with a medicinal plant trader illustrating storage and display practices. 
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Table 2. Medicinal plant species sold in public markets of Recife, Pernambuco, Brazil. 
Family/species Total number of 

specimens/ 
Herbarium no. 
(Regions of Brazil) / 
Year 

Vernacular 
name 

H Part 
used 

Method of 
preparaYon 

Method of use TherapeuYc 
indicaYon and most 
cited use (Np) 

FC (N/RPM) RI FL 
(%) 

PRK 
(%) 

Acanthaceae Juss.            
JusAcia pectoralis Jacq. 326/ 

FLOR00076466 (S)/ 
2023 

chambá He Le Infusion, 
decoc�on 

Oral intake, 
inhala�on 

Cough (3), 
expectorant, aroma�c 
use  

5/ 7,17 0.4 60 14.7 

Amaranthaceae Juss            
Dysphania 
ambrosioides L. 
Mosyakin & Clements 

297/ TEPB0032559 
(NE)/ 2022 

mastruz  He Le Infusion Oral intake, 
inhala�on 

Worms (4), vomi�ng, 
flu, aroma�c use 

9/ 1,5,6,9,17 0.6 44.4 26.4 

Anacardiaceae R.Br.             
Myracrodruon 
urundeuva Allem. 

794/ 
HURB000025537 
(NE)/ 2019 

aroeira-do-
sertão 

Tr Ib Decoc�on, 
Macera�on 

Topical 
applica�on, oral 
intake 

Wounds (5), pep�c 
ulcer, inflamma�ons 
wounds, hair loss, 
ur�caria 

16/ 1,3,4,7,9,10,17 0.6 31.3 47.1 

Anacardium 
occidentale L. 

2594/ 
TEPB0032560 (NE)/ 
2022 

caju roxo Tr Ib Decoc�on Topical 
applica�on, oral 
intake 

Wounds (5) 
inflamma�ons, 
mycoses, wounds 

11/ 1,3,7,9,14,17 0.4 45.4 32.4 

Annonaceae Juss.            
Annona muricata L. 225/ TEPB0032654 

(NE)/ 2022 
graviola Tr Le Infusion Oral intake Hyperglycemia (3)  3/ 17 0.3 100 8.8 

Apiaceae Lindl.            
Kalanchoe pinnata 
(Lam.) Pers. 

134/ RB01444182 
(SE)/ 2021 

coroma 
branca 

He Le Infusion, 
poul�ce 

Topical 
applica�on, oral 
intake 

Inflamma�on (2) 
headache 

3/ 4,17 0.3 66.6 8.8 

Pimpinella anisum L. 30/EAC0059965 
(NE)/ 2016 

erva doce Sh Se Infusion Oral intake Abdominal cramps 
(7), aroma�c use, 
Inflamma�ons, 
enhanced diges�on, 
anxiety 

17/ 1,3,6,7,9,10,14,17 0.7 41.1 50 
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Arecaceae Bercht. & 
J.Presl 

           

Cocos nucifera L. 48/ TEPB0032655 
(NE)/ 2023 

coco Tr Fr Oil Topical 
applica�on 

Hair loss (1) 1/ 17 0.2 100 2.9 

Asphodelaceae Juss.            
Aloe vera (L.) Burm. f. 80/ TEPB0032694 

(NE)/ 2023 
babosa He Le Mucilage Topical 

applica�on, oral 
intake 

Dry skin (6), ur�caria, 
skin 
hyperpigmenta�on, 
burns, nail growth, 
prosta�c hyperplasia 

18/ 1,3,5,7,9,14,17 0.8 33.3 52.9 

Asteraceae Giseke            
Achyrocline 
satureioides (Lam.) DC. 

1964/ 
ALCB00080786 
(SE)/ 2023 

macela He Fl Infusion Oral intake Abdominal cramps 
(1), vomi�ng (1), 
aroma�c use (1) 

1/ 7 0.4 100 2.9 

Cynara scolymus L. 13/ RFA00057950 
(SE)/ 2016 

alcachofra He Le Infusion Oral intake Enhanced diges�on 
(1) 

1/ 10 0.2 100 2.9 

Erigeron bonariensis L. 15/ FLOR00077403 
(S)/ 2023 

rabo de 
raposa 

Sh Le, 
Fl 

Infusion Topical 
applica�on 

Mycoses (2) 2/ 1,17 0.2 100 5.9 

Taraxacum officinale 
F.H.Wigg. 

177/ 
FURB00073289 (S)/ 
2022 

dente de 
leão 

He Le Infusion Oral intake Enhanced diuresis (1), 
high cholesterol (1) 

1/ 10 0.3 100 2.9 

Calendula officinalis L. 63/ FLOR00076402 
(S)/ 2022 

calêndula He Fl Infusion, 
essen�al oil 

Topical 
applica�on, oral 
intake 

Inflamma�on (2), 
wounds, skin 
hyperpigmenta�on, 
aroma�c and 
an�sep�c use 

3/ 7,17 0.6 66.6 8.8 

Matricaria chamomilla 
L. 

141/ 
ALCB00076037 
(NE)/ 2022 

camomila He  Fl Infusion Oral intake Anxiety (9), acne, skin 
hyperpigmenta�on 
and aroma�c use 

12/ 1,3,5,7,9,10,17 0.6 75 35.2 

Baccharis trimera var. 
carqueja 

428/ FLOR0066407 
(S)/ 2018 

carqueja He Le Infusion Oral Intake Enhanced diuresis (2), 
enhanced diges�on, 
suppressant appe�te 

2/ 7,10 0.5 100 5.9 

Bignoniaceae Juss.            
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Handroanthus 
impeAginosus (Mart. 
ex DC.) 

825/ RB01461740 
(NE)/ 2019 

ipê-roxo Tr Ba Decoc�on Oral Intake Inflamma�on (2), 
cancer, infec�ons, 
aroma�c use 

3/ 17 0.8 66.6 8.8 

Symphytum officinale 
L. 

110/ 
FLOR00076382 (S)/ 
2022 

confrei Sh Le Infusion Topical 
applica�on 

Inflamma�on (1), 
wound (1), aroma�c 
use (1) 

1/ 17 0.4 100 2.9 

Brassicaceae Burnek            
NasturAum officinale 
R.Br. 

87/ FURB55004 (S)/ 
2017 

agrião He Le Infusion Oral intake, 
inhala�on 

Cough (1) 1/ 17 0.3 100 2.9 

Burseraceae Kunth            
Commiphora myrrha 
(T.Nees) Engl. 

1/ RB01416197 
(SE)/ 2017 

mirra Tr Le Infusion Oral intake High blood pressure 
(1), aroma�c use (1) 

2/ 1,4 0.3 50 5.9 

Caprifoliaceae Juss.            
Valeriana officinalis L. 19/ RFA00060393 

(SE)/ 2023 
valeriana Sh Le Infusion Oral intake Depression (1), 

aroma�c use (1) 
1/ 7 0.3 100 2.9 

Caryocaraceae Voigt            
Caryocar brasiliense 
A.St.-Hil. 

921/ CEN00102135 
(SE)/ 2016 

pequi Tr Fr Oil Topical 
applica�on 

Inflamma�on (1), 
wound (1) 

1/ 17 0.3 100 2.9 

Caryophyllaceae Juss.            
Dianthus caryophyllus 
L. 

33/ EAC0061616 
(NE)/ 2017 

cravo 
amarelo 

He Le Infusion Oral intake Abdominal cramps 
(4), inflamma�on, 
menstrual cramps 

1/ 17 0.4 100 2.9 

Celastraceae R.Br.            
Maytenus ilicifolia 
Mart. ex Reissek 

440/ RB01208829 
(SE)/ 2015 

espinheira 
santa 

Tr Le Infusion Oral intake Gastric ulcer (3), 
gastri�s 

4/ 3,17 0.4 75 11.7 

Clusiaceae Lindl.            
Vismia guianensis 
(Aubl.) Pers. 

1591/ RB01420221 
(NE) 2018 

lacre Sh Le Infusion Oral intake, 
topical 
applica�on 

Enhanced diuresis (4), 
inflamma�on, high 
blood pressure 
mycoses, bath 

6/ 4,9,17 0.8 66.6 17.6 

Costaceae Nakai            
Costus spiralis (Jacq.) 
Roscoe  

915/ CEN00095569 
(NE)/ 2016 

cana de 
macaco 

He St Infusion Oral intake Kidney stones (1) 1/ 14 0.2 100 2.9 

Cucurbitaceae Juss.            
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Luffa operculata Cogn. 81/ EAC00061251 
(NE)/ 2017 

cabacinha He Fr, 
Se 

Infusion Inhala�on Sinusi�s (1), abor�ve 
(1) 

1/ 3 0.2 100 2.9 

Equisetaceae Michx. 
ex DC. 

           

Equisetum arvense L. 105/ 
BHZB00005915 
(SE)/ 2021 

cavalinha Sh Le Infusion Oral intake Enhanced diuresis (3) 3/ 7,14 0.2 100 8.8 

Erythroxylaceae Kunth            
Erythroxylum 
vacciniifolium Mart. 

366/ 
HUEFS00242831 
(NE)/ 2016 

catuaba Tr Ba Decoc�on Oral intake Inflamma�on (1), 
sexual s�mulant (1) 

2/ 3,17 0.3 50 5.9 

Euphorbiaceae Juss.            
Jatropha gossypiifolia 
L. 

386/ RB01473232 
(N)/ 2022 

pinhão roxo Sh Le, 
Fl 

Infusion Topical 
applica�on 

Bath (3), wounds 4/ 1,4,14,17 0.3 75 11.7 

Fabaceae Juss.            
Amburana cearensis 
(Allemão) A.C. Smith 

439/ 
HUEFS00245869 
(NE)/ 2018 

imburana de 
cheiro 

Tr Se Infusion Inhala�on, oral 
intake 

Inflamma�on (3), 
cough, aroma�c use 

4/ 3,9,14 0.5 75 11.7 

Pterodon emarginatus 
Vogel 

958/ CEN00132424 
(SE)/ 2023 

sucupira Tr Ib Decoc�on Oral intake Pain (2), aroma�c use 3/ 3,17 0.5 66.6 8.8 

Erythrina veluAna 
Willd. 

343/ 
HURB000026321 
(NE)/ 2021 

mulungu Tr Ba Infusion Oral intake Anxiety (2) 2/ 7,17 0.2 100 5.9 

Hymenaea courbaril L. 1560/ 
CEN00118031 (N)/ 
2021 

jatobá Tr Ib Decoc�on Oral intake Prostate hyperplasia 
(1), urinary tract 
infec�on (1), aroma�c 
use (1) 

1/ 17 0.3 100 2.9 

Anadenanthera 
colubrina (Vell.) Brenan 

2742/ 
CEN00122162 
(CW)/ 2021 

angico Tr Ib Decoc�on Oral intake Inflamma�on (3), 
aroma�c use 

4/ 3,17 0.2 75 11.7 

Senna occidentalis (L.) 
Link 

946/ RB01425003 
(NE)/ 2019 

manjerioba Tr Le Macera�on  Oral intake, 
topical 
applica�on 

Enhanced diges�on 
(1), inflamma�on (1), 
bath (1) 

1/ 17 0.6 100 2.9 
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Stryphnodendron 
adstringens (Mart.) 
Coville 

751/ CEN00125073 
(CW)/ 2022 

barbaYmão Tr Ib Decoc�on Oral intake, 
topical 
applica�on 

Gastric ulcer (5), 
Inflamma�on, 
mycoses, wounds 

6/ 1,3,9,17 0.4 83.3 17.6 

Mimosa tenuiflora 
(Willd.) Poir. 

893/ RB01446852 
(NE)/ 2019 

jurema Tr Ba Infusion Oral intake, 
topical 
applica�on 

Inflamma�on (1), 
wounds (1) 

1/ 17 0.3 100 2.9 

Bauhinia forficata Link 1730/ RB01465728 
(NE)/ 2022 

pata de vaca Tr Le Infusion Oral intake Hyperglycemia (2), 
vomi�ng 

3/ 3,17 0.5 66.6 8.8 

Caesalpinia leiostachya 
(Benth.) Ducke 

29/ ASE0031187 
(NE)/ 2012 

jucá Tr Fr Decoc�on Oral intake Bruises (2) 2/ 17 0.2 100 5.9 

Copaifera langsdorffii 
Desf. 

2279/ 
CEN00121125 (CW) 
/ 2022 

copaíba Tr  Wd Resin Oil Topical 
applica�on 

Hair loss (2) 2/ 17 0.2 100 5.9 

Hibiscus rosa-sinensis 
L. 
 

277/ RB01451574 
(SE)/ 2021 

hibisco Sh Fl Infusion Oral intake Enhanced diges�on 
(3), enhanced 
diuresis, hair loss, 
suppressant appe�te, 
aroma�c use 

7/ 1,7,14,17 0.8 42.8 20.6 

Senna alexandrina Mill. 17/ 
HVASF00012457 
(NE)/ 2015 

sene Tr Le Infusion Oral intake Cons�pa�on (1) 1/ 14 0.2 100 2.9 

Trigonella foenum-
graecum L. 

6/ SPF00118407 
(SE)/ 1979 

feno-grego He Se Infusion Topical 
applica�on 

Hair loss (1), aroma�c 
use (1) 

1/14 0.2 100 2.9 

Humiriaceae A. Juss.            
Endopleura uchi 
(Huber) Cuatrec. 

170/ RB01490376 
(N)/ 2022 

uxi amarelo Tr Ba Decoc�on Oral intake Inflamma�on (2), 
infec�ons, uterine 
and ovarian tumors 

3/ 3,17 0.6 66.6 8.8 

Hypericaceae Juss.            
Hypericum perforatum 
L. 

55/ JOI008116 (S)/ 
2005 

erva-de-são-
joão 

Sh Fl Infusion Oral intake Anxiety (1), aroma�c 
use (1) 

1/ 7 0.3 100 2.9 

Lamiaceae MarYnov            
HypAs suaveolens (L.) 309/ RB01419928 

(N) / 2018 
alfazema de 
caboclo 

He Le, 
Fl 

Infusion Topical 
applica�on 

Scabies (1), wounds 
(1) 

2/ 1,3,17 0.3 50 5.9 
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Lavandula angusAfolia 
Medik. 

29/ UPCB00052568 
(S) / 2022 

alfazema He Le, 
Fl 

Infusion, 
essen�al oil, 
fumiga�on 

Oral intake, 
inhala�on  

Anxiety (3) Enhanced 
diges�on, aroma�c 
use 

7/ 3,7,17 0.5 42.8 20.6 

Lavandula laAfolia 
Medik. 

2/ Not iden�fied in 
Reflora - Brazilian 
Herbaria 

lavanda Sh Fl Infusion, 
essen�al oil 

Inhala�on Anxiety (1), aroma�c 
use (1) 

1/ 7 0.3 100 2.9 

Ocimum 
campechianum Mill. 

361/ 
HURB000026719 
(NE)/ 2021 

alfavaca He Le Infusion Oral intake, 
inhala�on 

High blood pressure 
(2), sinusi�s, fever, 
aroma�c use 

4/ 1,17 0.9 50 11.7 

Rosmarinus officinalis 
L. 

219/ 
HUEFS00232595 
(NE)/ 2017 

alecrim He Le Infusion, 
poul�ce, 
essen�al oil 

Oral intake, 
inhala�on, 
topical 
applica�on 

Hair loss (10), 
aroma�c use, 
inflamma�on, high 
blood pressure, 
hyperglycemia, flu, 
acne, enhanced 
diuresis, dizziness 

24/ 
1,3,4,5,6,7,9,10,14,17 

1.3 41.6 70.6 

Aeollanthus 
suaveolens Mart. ex 
Spreng. 

24/ RB01438929 
(N)/ 2020 

macassá He Le Infusion Oral intake Inflamma�on (3), high 
blood pressure, 
aroma�c use 

8/ 1,7,9,14,17 0.4 37.5 23.5 

Lamium flexuosum 
subsp. Flexuosum 

2/ Not iden�fied in 
Reflora - Brazilian 
Herbaria 

urYga branca He Ro Decoc�on Oral intake Inflamma�on (2) 2/ 17 0.2 100 5.9 

Melissa officinalis L. 83/ NIT00008184 
(SE)/ 2024 

erva cidreira He Le, 
Fl 

Infusion Oral intake Anxiety (3), 
inflamma�on, 
enhanced diges�on, 
aroma�c use 

7/ 3,5,6,7,10,17 0.6 42.8 20.6 

Mentha longifolia 
subsp. Longifolia 

21/ FLOR00077442 
(S)/ 2023 

levante He Le, 
Fl 

Infusion Oral intake, 
inhala�on, 
topical 
applica�on 

An�sep�cs (4), 
enhanced diges�on, 
expectorant, 
menstrual cramps, 
aroma�c use 

5/ 1,17 0.9 80 14.7 
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Mentha spicata L. 137/ 
FLOR00077430 (S)/ 
2023 

hortelã He Le Infusion, 
essen�al oil 

Oral intake, 
inhala�on 

Sinusi�s (6), 
expectorant, 
enhanced diges�on, 
worms, high blood 
pressure, aroma�c 
use 

11/ 1,5,6,7,9,10,14,17 0.9 54.5 32.3 

Ocimum basilicum L. 395/ R010086742 
(SE)/ 2023 

manjericão He Le Infusion Oral intake, 
topical 
applica�on 

Pain (4), 
inflamma�on, 
aroma�c use, bath 

12/ 1,4,5,6,7,9,10,17 0.5 33.3 35.2 

Ocimum basilicum var. 
purpurascens Benth. 

5/ EAC00058556 
(NE)/ 2015 

manjericão 
roxo 

He Le Infusion Oral intake, 
inhala�on 

Expectorant (1), 
aroma�c use 

1/ 17,14 0.5 100 2.9 

Origanum majorana L. 50/ RB01437505 
(SE)/ 2019 

manjerona He Le Infusion Inhala�on Sinusi�s 2/ 1,17 0.2 100 5.9 

Origanum vulgare L. 115/ RB01398041 
(S)/ 2017 

orégano He Le Infusion Oral Intake Abdominal cramps 
(2), aroma�c use 

2/ 7,14 0.4 100 5.9 

Pogostemon cablin 
(Blanco) Benth. 

16/ EVB00003676 
(S)/ 2018 

patchouli Sh Le Essen�al oil Topical 
applica�on 

Wounds (1), aroma�c 
use (1) 

2/ 1,4 0.3 50 5.9 

Salvia officinalis L. 116/ FURB57477 (S) 
2017 

sálvia He Le Infusion Oral intake Anxiety (2), 
hyperglycemia, high 
cholesterol, aroma�c 
use 

2/ 9,17 0.6 100 5.9 

Lauraceae Juss.            
Nectandra hihua (Ruiz 
& Pav.) 

267/ RB01471487 
(S)/ 2022 

sassafráz Tr Ro Infusion Oral intake Pain (1), aroma�c use 
(1) 

1/ 17,10 0.6 100 2.9 

Cinnamomum verum J. 
Presl 

224/ HJ00008186 
(CW)/ 2023 

canela Tr Ba Decoc�on Oral intake Vomi�ng (5), anxiety, 
high blood pressure, 
hyperglycemia, 
enhanced diuresis, 
abor�ve, aroma�c 
use 

14/ 1,3,7,9,10,14,17 1.2 35.7 41.1 

Laurus nobilis L. 99/ BHZB00008304 
(SE)/ 2019 

louro Tr Le Infusion Oral intake, 
inhala�on 

Abdominal cramps 
(5), flu, sinusi�s, 
enhanced diuresis, 
high cholesterol, 
aroma�c use 

16/ 1,3,7,9,10,14,17 0.9 31.2 47.1 
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Lythraceae J.St.-Hil.            
Punica granatum L. 268/ RB01542480 

(SE)/ 2023 
romã Sh Fr Decoc�on Oral intake Tonsili�s (1) 1/ 7 0.3 100 2.9 

Malvaceae Juss.            
Alcea rosea L. 15/ 

HUENF00014370 
(SE) / 2023 

malva rosa He Le Infusion Oral intake, 
inhala�on 

Expectorant (4), 
inflamma�on, 
aroma�c use 

10/ 1,4,7,9,17 0.4 40 29.4 

Guazuma ulmifolia 
Lam. 

2267/ 
MBM00432965 (S)/ 
2021 

mutamba Tr Ib Macera�on, 
oil 

Topical 
applica�on 

Hair loss (4) 4/ 1,17 0.2 100 5.9 

Pseudobombax 
marginatum (A.St.-Hil.) 
A. Robyns 

238/ RB01433626 
(NE)/ 2019 

embiratanha Tr Ib Decoc�on Oral intake Inflamma�on (1), 
kidney stones (1) 

1/ 17 0.3 100 2.9 

Melastomataceae 
Juss. 

           

Miconia albicans (Sw.) 
Steud. 

3851/ 
SLUI00009239 (N)/ 
2022 

carrasco Sh Le Infusion Oral intake Inflamma�on (4), pain 
(4), bath 

6/ 3,4,9,17 0.4 66.6 17.6 

Meliaceae Juss.            
Carapa guianensis 
Aubl. 

360/ 
HSTM00016014 
(N)/ 2022 

andiroba Tr Se Oil Topical 
applica�on, 
inhala�on  

Hair loss (1), 
an�sep�c (1), insect 
repellent (1), 
aroma�c use (1) 

1/ 17 0.6 100 2.9 

Monimiaceae Juss.            
Peumus boldus Molina 17/ HUFU00073202 

(SE)/ 2017 
boldo do 
chile 

He Le Infusion Oral Intake Abdominal cramps 
(4), enhanced 
diges�on (4), high 
cholesterol vomi�ng, 
hyperglycemia 

19/ 
1,3,5,6,7,9,10,14,17 

0.8 21.1 55.8 

Myrtaceae Juss.            
Eucalyptus globulus 
Labill. 

49/ ALCB00057667 
(NE)/ 2010 

eucalipto Tr Le Infusion, oil Oral intake, 
inhala�on, 
topical 
applica�on 

Fever (2), flu (2), 
anxiety, aroma�c use 

10/ 1,6,7,9,10,14,17 0.6 20 29.4 
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Eugenia uniflora L. 1495/ 
HUEFS00236195 
(NE) / 2022 

pitangueira Tr Le Infusion Oral intake Prostate hyperplasia 
(2) 

2/ 14,17 0.2 100 5.9 

Psidium guajava L. 837/ 
FLOR00077411 (S)/ 
2023 

goiabeira Tr Le Infusion Topical 
applica�on 

Hair loss (4) 4/ 17 0.2 100 11.7 

Syzygium aromaAcum 
(L.) Merr. & L.M.Perry 

69/ RBR00058433 
(SE)/ 2023 

cravo da 
índia 

He Le Infusion, 
essen�al oil 

Topical 
applica�on, 
inhala�on 

Mycoses (3), skin 
hyperpigmenta�on, 
wounds, pain, 
enhanced diges�on, 
cough, flu, enhanced 
diuresis, high blood 
pressure, aroma�c 
use 

11/ 1,3,7,14,17 1.6 27.2 32.3 

Olacaceae R.Br.            
Ptychopetalum 
olacoides Benth. 

85/ RB01482010 
(N)/ 2020 

marapuama Tr Ba Decoc�on Oral Intake Pain (1), muscle 
relaxant (1) 

1/ 17 0.4 100 2.9 

Phytolaccaceae R.Br.            
PeAveria alliacea var. 
tetrandra (Ortega) 
Hauman 

8/ NY00822586 
(NE)/ 2024 

guiné He Le Infusion, 
macera�on 

Topical 
applica�on 

Inflamma�on (2), 
bath 

5/ 9 0.3 40 14.7 

Peperomia transparens 
Miq. 

12/ FURB00076065 
(S)/ 2023 

língua de 
sapo 

He Le Infusion Oral intake Inflamma�on (2), high 
blood pressure 

2/ 3,17 0.4 100 5.9 

Poaceae Barnhart            
Cymbopogon citratus 
(DC.) Stapf 

213/ EAC0062638 
(NE)/ 2019 

capim santo Gr Le Infusion Oral intake, 
essen�al oil 

Anxiety (3), pain, 
enhanced diges�on, 
aroma�c use 

4/ 5,14,17 0.6 75 11.7 

Ranunculaceae Juss.            
Ranunculus repens L. 45/ UPCB00054991 

(S)/ 2023 
botão de 
ouro 

He Le Infusion Oral intake Inflamma�on (1), 
infec�ons (1), 
aroma�c use (1) 

1/ 17 0.5 100 2.9 

Rhamnaceae Juss.            
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Ziziphus joazeiro 
(Mart.) Hauenschild 

375/ 
HUEFS00238252 
(NE)/ 2019 

juazeiro Tr Le, 
Fr, 
Ba 

Infusion, 
macera�on 

Oral intake, 
topical 
applica�on 

Dandruff and 
seborrheic derma��s 
(4), hair loss, 
hyperglycemia 

6/ 7,9,14,17 0.5 66.6 17.6 

Rosaceae Juss.            
Rubus ulmifolius Scho� 12/ RB01471213 

(S)/ 2017 
amoreira Tr Le Infusion Oral intake High cholesterol (1), 

hyperglycemia (1), 
climacteric (1) 

3/ 10,14 0.5 33.3 8.8 

Rubiaceae Juss.            
Uncaria tomentosa 
(Willd. ex Schult.) DC 

19/ RFA00060776 
(NE)/ 2024 

unha-de-
gato 

Cb Ba, 
Ro 

Decoc�on Oral intake Inflamma�on (2), 
infec�ons, tumors, 
irregular 
menstrua�on  

2/ 3,17 0.5 100 5.9 

Rutaceae Juss.            
Citrus x auranAum L. 8/ IBGE00084043 

(S)/ 2018 
laranjeira Tr Fl Infusion Oral intake Anxiety (2), aroma�c 

use 
2/ 6 0.3 100 5.9 

Pilocarpus 
microphyllus Stapf ex 
Wardlew. 

188/ IAN194182 
(N)/ 2016 

jaborandi Tr Le Infusion Topical 
applica�on 

Hair loss (4) 4/ 17 0.2 100 11.7 

Ruta graveolens L. 229/ 
FLOR00076383 (S) / 
2022 

arruda He Le Decoc�on, 
macera�on, 
juice 

Topical 
applica�on, oral 
intake 

Pains (3), headache 
(3), an�sep�c (3), 
bath (3) 

12/ 1,3,4,5,7,9,14,17 0.5 25 35.2 

Santalaceae R.Br.            
Santalum album L. 1/ Not iden�fied in 

Reflora - Brazilian 
Herbaria 

sândalo Tr Ib Essen�al oil Topical 
applica�on, 
inhala�on 

Hair loss (1), 
inflamma�on (1), 
mycosis, dry skin (1), 
aroma�c use (1) 

1/ 10 0.5 100 2.9 

Sapotaceae Juss.            
Sideroxylon 
obtusifolium (Roem. & 
Schult.) T.D.Penn. 

700/ 
FURB00067443 (S)/ 
2020 

quixaba Tr Ba Infusion Topical 
applica�on, oral 
intake 

Gastric ulcer (4), 
wounds 

6/ 1,3,7,17 0.3 66.6 17.6 
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Illicium verum Hook.f. 1/ Not iden�fied in 
Reflora - Brazilian 
Herbaria 

anis 
estrelado 

He Fr, 
Se 

Infusion Oral intake Seborrheic derma��s 
and hair loss (2), 
acne, headache, 
dizziness, aroma�c 
use 

8/ 7,9,10,14,17 0.8 25 23.5 

Simmondsiaceae 
Tiegh. 

           

Simmondsia chinensis 
(Link) C.K.Schneid. 

15/ ALCB00021169 
(NE)/1988 

jojoba Sh Se Oil Topical 
applica�on 

Hair loss (1) 1/ 17 0.2 100 2.9 

Solanaceae Juss.            
NicoAana tabacum L. 182/ RB01437145 

(SE)/ 2019 
fumo He Le Macera�on Topical 

applica�on 
Mycosis (1) 1/ 17 0.2 100 2.9 

Solanum paniculatum 
L. 

2048/ 
CEN00116272 
(CW)/ 2020 

jurubeba Sh Fr Juice Oral intake Inflamma�on (1), 
cough (1) 

1/ 17 0.2 100 2.9 

Theaceae Mirb.            
Camellia sinensis (L.) 
Kuntze 

56/ RB01525832 
(SE)/ 2023 

chá verde He Le Infusion Oral intake Enhanced diuresis (2), 
appe�te suppressant 
(2), aroma�c use 

4/ 7,14,17 0.6 50 11.7 

Camellia sinensis var. 
assamica (Royle ex 
Hook.) 

0/ Not iden�fied in 
Reflora - Brazilian 
Herbaria 

chá preto He Le Infusion Oral intake Hyperglycemia (1), 
aroma�c use (1) 

1/ 17 0.4 100 2.9 

Verbenaceae J.St.-Hil.            
Duranta erecta L. 120/ RB01438101 

(NE)/ 2019 
pingo de 
ouro 

Sh Fr Infusion Topical 
applica�on 

Mycosis (1), aroma�c 
use (1) 

1/ 7 0.3 100 2.9 

Viburnaceae Raf.            
Sambucus nigra L. 214 / 

RFFP00034952 
(SE)/ 2023 

sabugueiro Tr Fl Infusion Topical 
applica�on, oral 
intake, 
inhala�on 

Expectorant (2), acne 2/ 17 0.3 100 5.9 

Zingiberaceae 
MarYnov 
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Alpinia zerumbet 
(Pers.) B. L. Bur� & R. 
M. Sm. 

242/ 
FLOR00076420 (S)/ 
2023 

colônia Sh Le, 
Fl 

Decoc�on Topical 
applica�on, oral 
intake, 
inhala�on 

Inflamma�on (3), 
fever (3), flu, 
headache, aroma�c 
use, anxiety 

6/ 1,3,6,9,17 0.8 50 17.6 

Curcuma longa L. 41 / FLOR00076433 
(S) / 2023 

açafrão He Ro Infusion Oral intake High cholesterol (1) 1/ 17 0.2 100 2.9 

Zingiber officinale 
Roscoe 

54 / CEN00121133 
(CW) / 2022 

gengibre He Ro Infusion Topical 
applica�on, oral 
intake 

Tonsili�s (3) 3/ 7,17 0.2 100 8.8 

The table lists species with their vernacular names, growth habits, parts used, preparation methods, and ethnobotanical indices. Botanical identification was verified through the Reflora - Virtual 
Herbarium (Reflora 2025) and cross-checked with the World Flora Online database (WFO 2025; http://www.worldfloraonline.org) to ensure taxonomic accuracy. Abbreviations: H = Habit; Gr = 
Grass; He = Herbaceous; Sh = Shrub; Tr = Tree; Cb = Climbers; Le = Leaf; Ba = Bark; Ib = Inner Bark; Fl = Flower; Fr = Fruit; Se = Seed; Ro = Root; Wd = Wood; FC = Frequency of Citation; RPM = 
Recife public market codes where the species was recorded (1 - Afogados; 2 - Água Fria; 3 - Areias; 4 -  Beberibe; 5 - Boa Viagem; 6 - Boa Vista; 7 - Casa Amarela; 8 - Coelhos; 9 - Cordeiro; 10 - 
Encruzilhada; 11 - Engenho do Meio; 12 - Jordão; 13 - Madalena; 14 - Nova Descoberta; 15 - Pina; 16 - Santo Amaro; 17 - São José; 18 - Torre); N = Number of Citations per Species; Nₚ = Number 
of Citations for the Most Frequent Species; RI = Relative Importance; PRK = Percentage of Respondents with Knowledge. 
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Floristic diversity and botanical composition 
A total of 100 medicinal plant species belonging to 50 botanical families were recorded in Recife’s public markets (Table 2). 
Lamiaceae (16 spp.), Fabaceae (14 spp.), and Asteraceae (7 spp.) were the most representative families. Herbaceous species 
were the most frequent life form (n = 41), followed by trees (n = 39), shrubs (n = 18), and one climber and one grass species. 
Leaves were the most frequently commercialized plant part (51 citations), followed by flowers (18), bark (16), seeds (7), 
fruits (6), roots (6), and wood (2). Aromatic use accounted for 56 citations. 
 
Preparation methods were predominantly infusion (70 citations) and decoction (19 citations). Oral administration was the 
principal mode of use (79 citations), followed by topical applications (37) and inhalation (23). 
 
Ethnobotanical indices 
RI values identified Syzygium aromaticum (RI = 1.6), Rosmarinus officinalis (RI = 1.3), and Cinnamomum verum (RI = 1.2) as 
the most versatile species. Ocimum campechianum, Mentha longifolia subsp. longifolia, Mentha spicata, and Laurus nobilis 
also showed high versatility (RI = 0.9). 
 
FL values reached 100% for several species, including Annona muricata for hyperglycemia and Equisetum arvense for diuretic 
use. Species with high citation frequencies and lower FL values, such as Rosmarinus officinalis, Peumus boldus, and Laurus 
nobilis, were associated with multiple therapeutic indications. 
 
PRK values were highest for Rosmarinus officinalis (70.6%), Peumus boldus (55.8%), Aloe vera (52.9%), Pimpinella anisum 
(50%), Laurus nobilis (FC = 16), and Myracrodruon urundeuva (47.1%). 
 
Therapeutic indications and informant consensus 
Therapeutic indications were classified according to ICD-11 body systems (Table 3). Use citations were concentrated in 
dermatological (n = 109), respiratory (n = 85), and digestive (n = 85) conditions. 
 
High Informant Consensus Factor (ICF) values were recorded for respiratory, nervous, circulatory, digestive, and 
integumentary systems. A strong positive correlation was observed between ICF values and citation frequency (ρ = 0.92; p < 
0.001). 
 
Lower consensus levels were found for genitourinary and musculoskeletal conditions. Rosmarinus officinalis, Mentha 
spicata, Syzygium aromaticum, Aloe vera, and Myracrodruon urundeuva were cited across multiple therapeutic systems. 
 
Table 3. Informant Consensus Factor (ICF) values by therapeutic categories cited by herbalists in Recife’s public markets, 
Pernambuco, Brazil. 

Body 
systems  

Number of species/ 
citaYons  

TherapeuYc indicaYon 
(number of use citaYons) 

Used species ICF 

RDS 20/85 Flu (22), cough (21), 
expectorant (17), 
aroma�c use for sinusi�s 
(16), inflamma�on (9) 

JusAcia pectoralis Jacq.; Dysphania 
ambrosioides L. Mosyakin & Clements; 
NasturAum officinale R.Br.; Luffa operculata 
Cogn.; Anadenanthera colubrina (Vell.) 
Brenan; Ocimum campechianum Mill.; 
Rosmarinus officinalis L.; Mentha longifolia 
subsp. longifólia; Mentha spicata L.; Ocimum 
basilicum var. purpurascens Benth.; 
Origanum majorana L.; Laurus nobilis L.; 
Alcea rosea L.; Eucalyptus globulus Labill.; 
Syzygium aromaAcum (L.) Merr. & L.M.Perry; 
Ranunculus repens L.; Solanum paniculatum 
L.; Sambucus nigra L.; Alpinia zerumbet 
(Pers.) B. L. Bur� & R. M. Sm. 

0.77 

NSD 4/13 Headache (10), pains (1) 
dizziness (2) 

Kalanchoe pinnata (Lam.) Pers.; Ruta 
graveolens L.; Illicium verum Hook.f.; Alpinia 
zerumbet (Pers.) B. L. Bur� & R. M. Sm.; 
Rosmarinus officinalis L. 

0.75 

CSD 9/32 High blood pressure (32) Commiphora myrrha (T. Nees) Engl.; Vismia 
guianensis (Aubl.) Pers.; Ocimum 
campechianum Mill.; Rosmarinus officinalis 

0.74 
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L.; Aeollanthus suaveolens Mart. ex Spreng.; 
Mentha spicata L.; Cinnamomum verum J. 
Presl; Syzygium aromaAcum (L.) Merr. & 
L.M.Perry; Peperomia transparens Miq. 

DSD 23/85 Enhanced diges�on (27), 
vomi�ng (23), abdominal 
cramps (18), gastric ulcer 
(12), tonsilli�s (2), 
inflamma�on (1), 
cons�pa�on (1), appe�te 
suppressant (1) 
 

Dysphania ambrosioides L. Mosyakin & 
Clements; Myracrodruon urundeuva Allem.; 
Kalanchoe pinnata (Lam.) Pers.; Pimpinella 
anisum L.; Cynara scolymus L.; Baccharis 
trimera var. carqueja; Dianthus caryophyllus 
L.; Maytenus ilicifolia Mart. ex Reissek; 
Mimosa tenuiflora (Willd.) Poir.; Bauhinia 
forficata Link; Hibiscus rosa-sinensis L.; 
Lavandula angusAfolia Medik.; Melissa 
officinalis L.; Mentha longifolia subsp. 
longifolia; Mentha spicata L.; Origanum 
vulgare L.; Cinnamomum verum J. Presl; 
Peumus boldus Molina; Syzygium 
aromaAcum (L.) Merr. & L.M.Perry; 
Cymbopogon citratus (DC.) Stapf; Sideroxylon 
obtusifolium (Roem. & Schult.) T.D.Penn.; 
Punica granatum L.; Zingiber officinale 
Roscoe 

0.74 

SD 31/109 Hair loss (42), acne (18), 
ur�caria (12), skin 
hyperpigmenta�on (13), 
nail growth (1), 
inflamma�on (8), 
an�sep�c (5), dandruff 
and seborrheic derma��s 
(7), dry skin (1), skin 
pigmentosum (2) 
 

Myracrodruon urundeuva Allem.; 
Anacardium occidentale L.; Cocos nucifera L.; 
Aloe vera (L.) Burm. f.; Erigeron bonariensis 
L.; Calendula officinalis L.; Matricaria 
chamomilla L.; Symphytum officinale L.; 
Caryocar brasiliense A.St.-Hil.; Vismia 
guianensis (Aubl.) Pers.; Stryphnodendron 
adstringens (Mart.) Coville; Mimosa 
tenuiflora (Willd.) Poir.; Copaifera langsdorffii 
Desf.; Hibiscus rosa-sinensis L.; Trigonella 
foenum-graecum L.; Rosmarinus officinalis L.; 
Mentha longifolia subsp. Longifólia; 
Guazuma ulmifolia Lam.; Carapa guianensis 
Aubl.; Psidium guajava L.; Syzygium 
aromaAcum (L.) Merr. & L.M.Perry; 
Ranunculus repens L.; Ziziphus joazeiro 
(Mart.) Hauenschild; Pilocarpus microphyllus 
Stapf ex Wardlew.; Ruta graveolens L.; 
Santalum album L.; Simmondsia chinensis 
(Link) C.K.Schneid.; NicoAana tabacum L.; 
Duranta erecta L.; Sambucus nigra L. 

0.72 

IPOCEC 11/35 Bruises (1), wounds (33), 
burns (1) 

Caesalpinia leiostachya (Benth.) Ducke; 
Myracrodruon urundeuva Allem.; 
Anacardium occidentale L.; Aloe vera (L.) 
Burm. f.; Calendula officinalis L.; Symphytum 
officinale L.; Caryocar brasiliense A.St.-Hil.; 
Jatropha gossypiifolia L.; Stryphnodendron 
adstringens (Mart.) Coville; HypAs suaveolens 
(L.); Pogostemon cablin (Blanco) Benth 

0.71 

ENMD 15/43 Hyperglycemia (25), high 
cholesterol (16), 
climacteric (1), irregular 
menstrua�on (1) 

Annona muricata L.; Bauhinia forficata Link; 
Rosmarinus officinalis L.; Salvia officinalis L.; 
Cinnamomum verum J. Presl; Peumus boldus 
Molina; Ziziphus joazeiro (Mart.) 
Hauenschild; Rubus ulmifolius Scho�; 
Camellia sinensis var. assamica (Royle ex 
Hook.); Curcuma longa L.; Taraxacum 
officinale F.H.Wigg.; Salvia officinalis L.; 
Laurus nobilis L.; Peumus boldus Molina; 
Uncaria tomentosa (Willd. ex Schult.) DC. 

0.67 

NP 5/12 Prostate hyperplasia (8), 
uterine and ovarian 

Endopleura uchi (Huber) Cuatrec.; Eugenia 
uniflora L.; Aloe vera (L.) Burm. f.; Hymenaea 

0.64 
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tumors (3), other tumors 
(1) 

courbaril L.; Uncaria tomentosa (Willd. ex 
Schult.) DC. 

MBND 13/33 Aroma�c use for anxiety 
(32), depression (1) 

Alpinia zerumbet (Pers.) B. L. Bur� & R. M. 
Sm.; Pimpinella anisum L.; Matricaria 
chamomilla L.; Valeriana officinalis L.; 
Erythrina veluAna Willd.; Hypericum 
perforatum L.; Lavandula angusAfolia Medik.; 
Lavandula laAfolia Medik.; Ocimum 
campechianum Mill.; Melissa officinalis L.; 
Salvia officinalis L.; Cinnamomum verum J. 
Presl; Eucalyptus globulus Labill.; 
Cymbopogon citratus (DC.) Stapf; Citrus x 
auranAum L. 

0.63 

CIPD 12/26 Worms (9), scabies (2), 
other ectoparasites (1), 
mycoses (13), urinary 
tract infec�ons (4), fever 
(7) 

Dysphania ambrosioides L. Mosyakin & 
Clements; HypAs suaveolens (L.); Mentha 
spicata L.; Myracrodruon urundeuva Allem.; 
Anacardium occidentale L.; Endopleura uchi 
(Huber) Cuatrec.; Hymenaea courbaril L; 
Carapa guianensis Aubl.; Ocimum 
campechianum Mill.; Eucalyptus globulus 
Labill.; Alpinia zerumbet (Pers.) B. L. Bur� & 
R. M. Sm.; Santalum album L. 

0.56 

GSD 10/14 Menstrual cramps (7), 
sexual s�mulant (2), 
inflamma�on (3), abor�ve 
(2) 

Handroanthus impeAginosus (Mart. ex DC.); 
Dianthus caryophyllus L.; Erythroxylum 
vacciniifolium Mart.; Endopleura uchi (Huber) 
Cuatrec.; Lamium flexuosum subsp. 
flexuosum; Mentha longifolia subsp. 
longifolia; Cinnamomum verum J. Presl; 
Uncaria tomentosa (Willd. ex Schult.) DC.; 
Sideroxylon obtusifolium (Roem. & Schult.) 
T.D.Penn.; Luffa operculata Cogn. 

0.31 

DMSCT 11/15 Analgesic (4), 
inflamma�on (9), muscle 
relaxant (2) 

Ptychopetalum olacoides Benth.; PeAveria 
alliacea var. tetrandra (Ortega) Hauman; 
Peperomia transparens Miq.; Handroanthus 
impeAginosus (Mart. ex DC.); Erythroxylum 
vacciniifolium Mart.; Pterodon emarginatus 
Vogel; Senna occidentalis (L.) Link; 
Endopleura uchi (Huber) Cuatrec.; Miconia 
albicans (Sw.) Steud.; Syzygium aromaAcum 
(L.) Merr. & L.M.Perry; Ptychopetalum 
olacoides Benth. 

0.29 

This table summarizes consensus levels among key informants for major disease categories treated with medicinal plants. 
Abbreviations: ICF = Informant Consensus Factor; RSD = Respiratory System Diseases; NSD = Nervous System Diseases; CSD 
= Circulatory System Diseases; DSD = Digestive System Diseases; SD = Skin Diseases; IPOCEC = Injuries, Poisoning or Other 
Consequences of External Causes; EMND = Endocrine, Nutritional or Metabolic Diseases; NP = Neoplasms; MBND = Mental, 
Behavioral or Neurodevelopmental Disorders; CIPD = Certain Infectious or Parasitic Diseases; GSD = Genitourinary System 
Diseases; DMSCT = Diseases of the Musculoskeletal System or Connective Tissue. 
 
Patterns of knowledge distribution and informant consensus 
No significant differences were observed in the number of cited species according to sex (Mann-Whitney U; p > 0.05) or 
commercial role (Mann-Whitney U; p > 0.05). 
 
Correlation analysis revealed a negative relationship between RI and FL (ρ = − 0.74) and a positive association between RI 
and PRK (ρ = 0.63). 
 
Structure of therapeutic knowledge revealed by multivariate analysis 
Principal Component Analysis (PCA) (Fig. 3A) identified two main components. PC1 was associated with RI and PRK, while 
PC2 was associated with FL. 
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Hierarchical Cluster Analysis (HCA) (Fig. 3B) identified three functional groups: (1) respiratory-digestive-anxiety-related 
species; (2) aromatic and circulatory species with overlapping digestive indications; and (3) dermatological and anti-
inflammatory taxa. 
 
Correlation analyses confirmed the inverse relationship between RI and FL and the positive association between RI and PRK. 

 
 

 
 

Figure 3. Multivariate analysis of selected medicinal plant species based on ethnobotanical indices and therapeutic uses. (A) 
Principal Component Analysis (PCA) biplot showing clustering of species according to therapeutic applications; (B) 
Hierarchical Cluster Analysis (HCA) dendrogram grouping species by similarity in therapeutic categories. Species codes: S1 - 
Syzygium aromaticum; S2 - Rosmarinus officinalis; S3 - Cinnamomum verum; S4 - Peumus boldus; S5 - Aloe vera; S6 - 
Pimpinella anisum; S7 - Stryphnodendron adstringens; S8 - Mentha longifolia subsp. longifolia; S9 - Matricaria chamomilla L.; 
S10 - Alpinia zerumbet. Blue group: aromatic, digestive, and circulatory plants; green group: dermatological, anti-
inflammatory, and digestive plants; red group: respiratory, digestive, and anxiolytic plants. 
 
Regional similarity in medicinal plant composition 
Rahman’s Similarity Index (RSI) indicated the highest similarity between G1 (PAR 01-02) and G3 (PAR 05-06), followed by 
moderate similarity between G1 × G2 and G2 × G3 (Table 4). 
 
Table 4. Rahman’s Similarity Index (RSI) among the three geographic groups of Recife’s public markets. 

Comparison a (Total species in G1) b (Total species in G2) c (Total species in G3) d (Shared species) RSI (%) 
G1 × G2 82 52 44 36 36.7% 
G1 × G3 82 44 52 41 48.2% 
G2 × G3 52 44 82 26 37.1% 

G1 = PAR 01-02 (Central and Northern Recife); G2 = PAR 03-04 (Western and Northeastern Recife); G3 = PAR 05-06 
(Southwestern and Southern Recife). RSI values express the percentage similarity in medicinal plant repertoires shared 
between pairs of regional groups. 
 
Species with high PRK values contributed most to inter-regional similarity, whereas less frequently cited species were 
associated with cluster-specific distributions. 
 
Regulation and biosafety practices in medicinal plant trade 
Quantitative analyses of interview responses and structured field observations also revealed spatial heterogeneity 
associated with the urban and socioeconomic profiles of Recife’s Political-Administrative Regions (PARs). Central markets 
such as São José Market (PAR 01; Fig. 2A-B), located in Recife’s historical commercial district, were characterized by intense 
consumer circulation, higher concentration of herbalist stalls, wider product diversity, and comparatively more structured 
commercialization environments. In contrast, markets located in western and mixed residential-commercial sectors, such as 
Cordeiro Market (PAR 03; Fig. 2C-D), presented intermediate organizational patterns, reflecting the social heterogeneity and 
transitional urban configuration of these neighborhoods. Northern and northwestern markets, including Casa Amarela 
Market (PAR 04; Fig. 2E-F), were situated in densely populated areas marked by strong cultural traditions and socioeconomic 
contrasts, where medicinal plant trade remained highly active but displayed greater variability in storage conditions, 
packaging practices, and stall organization. Southern markets, associated with areas of real estate expansion and tourism, 
generally presented lower concentrations of herbalists and more fragmented commercialization dynamics. Together, these 
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observations indicate that local urban context and neighborhood socioeconomic characteristics influenced 
commercialization structure, product exposure, and biosafety practices across Recife’s public markets. 
 
Storage and packaging practices 
Storage forms differed significantly among categories (χ² = 173.09; p < 0.001), with plastic bags representing the predominant 
packaging method used by traders (Fig. 4). Alternative storage materials such as glass, metal, and sealed paper containers 
were observed less frequently. Observed exposure conditions varied among markets, particularly regarding ventilation, 
humidity control, and protection against environmental contamination during commercialization. 
 

 
Figure 4. Frequency of packaging reported by herbalist in Recife´s public markets. 
 
Plant origin and traceability 
Geographic origin differed significantly among reported supply sources (χ² = 24.33; p < 0.01), with the Agreste region of 
Pernambuco representing the most frequently cited origin of medicinal plants commercialized in Recife’s public markets (Fig. 
5). Traders commonly associated this region with the availability of native and cultivated medicinal species adapted to semi-
arid environments, as well as with long-established regional supply networks connecting rural producers, intermediaries, 
and urban markets. 
 

 
Figure 5. Origin of medicinal plants and traceability information reported by herbalists in Recife’s public markets. 
 
Plant sourcing also included materials originating from neighboring municipalities within the Metropolitan Region of Recife, 
informal urban cultivation, and interstate trade routes involving northeastern commercial distribution centers. However, 
sourcing information was not uniformly documented among traders. While some herbalists reported specific municipalities 
or supplier relationships, others referred only to broad geographic regions or were unable to identify precise collection or 
cultivation sites. 
 
Structured observations further revealed heterogeneous traceability practices among markets, including differences in 
packaging standardization, supplier identification, and verbal transmission of origin information during commercialization. 
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Central markets with higher commercial circulation generally presented greater diversity of supply sources, whereas smaller 
neighborhood markets tended to rely on more localized or informal distribution chains. 
 
Quality control and product handling practices 
Significant differences were observed among reported quality control practices used during plant handling and 
commercialization (χ² = 44.16; p < 0.05). Observed variables included pest monitoring, humidity and light exposure, 
packaging sealing, and empirical sensory evaluation. Sensory-based assessment represented one of the most frequently 
reported practices, whereas structured environmental control measures were less consistently reported across traders (Fig. 
6). 
 

 
Figure 6. Quality control criteria adopted by herbalists during the commercialization of medicinal plants in Recife’s public 
markets. 
 
Governance practices were also embedded in everyday social interactions, including verbal transmission of product 
information, reputation-based trust relationships, and shared experiential criteria used by traders and consumers to evaluate 
medicinal plant quality 
 
Plant parts commercialization 
Distribution of plant parts differed significantly among categories (two-way ANOVA: F = 4.78; p < 0.001), with leaves, 
bark/stems, and roots representing the most frequently commercialized materials (Fig. 7). No significant differences were 
observed between fresh and dried commercialization states within individual plant-part categories (F = 3.90; p > 0.05). 
 

 
Figure 7. Frequency of plant parts commercialized in Recife’s public markets. SEM - Standard Error of the Mean 
 
Botanical identification, labeling, and expiration practices 
Significant differences were observed among plant identification categories (χ² = 47.71; p < 0.05). Products without 
standardized labeling were more frequent than those with printed tags or formal identification (Fig. 8). 
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Figure 8. Distribution of plant identification methods and medicinal plant products commercialized in Recife's public markets. 
 
Most traders identified species based on vernacular names and sensory attributes such as odor, color, and texture. No 
significant differences were observed among categories regarding the presence of expiration information (χ² = 1.34; p > 
0.05). 
 
Nevertheless, the absence of technical labeling or formal identification systems did not correspond to a complete lack of 
plant identification, since most traders recognized and commercialized the species based on vernacular names and sensory 
attributes such as odor, color, and texture (Fig. 6). This indicates that botanical identification within Recife's public markets 
is predominantly structured around traditional nomenclature systems and experiential knowledge rather than formal 
taxonomic or regulatory frameworks. 
 
No statistically significant differences were observed among categories regarding the presence of expiration information (χ² 
= 1.34; p > 0.05), indicating a homogeneous distribution of validity-related practices among traders. Interview responses 
revealed variability in how product shelf life was communicated, including written indications on packages, verbal guidance 
provided at the time of purchase, and complete absence of temporal information. 
 

Discussion 
The medicinal plant trade in Recife’s public markets is structured around a predominantly female and aging workforce, a 
pattern widely documented in ethnobotanical studies in Brazil and other tropical regions. This demographic configuration 
reflects gendered processes of knowledge transmission in which therapeutic practices are maintained through 
intergenerational learning networks and long-term engagement in market activities (Voeks, 2007; Albuquerque et al. 2007; 
Medeiros & Albuquerque 2012; Ribeiro et al. 2014; Saraiva et al. 2015; Ferreira et al. 2021; Mantuan & Sannomiya 2024; 
Silva et al. 2025). The positive association between age and stall ownership reinforces the role of accumulated experience, 
client trust, and social recognition in shaping commercial autonomy, as observed in urban markets in the Amazon, Caatinga, 
Suriname, and South Africa (Silva et al. 2005; van Andel et al. 2007; Moeng & Potgieter 2011; Cordeiro & Félix 2014; Lima et 
al. 2016; Macedo et al. 2018; van Wyk et al. 2018; Magalhães et al. 2019; De La Cruz et al. 2020). At the same time, the 
limited participation of younger traders raises concerns about the continuity of traditional knowledge systems under 
conditions of rapid urban transformation (Oluka 2024; Ramavhunga 2025). 
 
Low levels of formal schooling did not limit the complexity of the medicinal repertoire, indicating that traditional medical 
knowledge is primarily structured through experiential and practice-based learning rather than institutional education. 
Similar patterns have been reported in Brazil, Uganda, and Pakistan, where specialization is more strongly associated with 
daily commercial activity and social validation than with formal training (Macêdo et al. 2016; Macedo et al. 2018; Ajaib et al. 
2021; Asiimwe et al. 2021; Bibi et al. 2022; Huma et al. 2023). Ethnographic observations further indicated that medicinal 
plant commercialization involved continuous interpersonal interactions in which traders provided therapeutic 
recommendations, preparation instructions, and informal health guidance to consumers during routine commercial 
exchanges. These interactions reinforced relations of trust and contributed to the circulation and maintenance of traditional 
therapeutic knowledge within urban public market environments (Acosta et al. 2021; Ferreira et al. 2021). In this context, 
Recife’s public markets operate simultaneously as economic arenas and as spaces for production, circulation, and validation 
of therapeutic knowledge. 
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The predominance of empirical botanical identification based on organoleptic criteria and vernacular nomenclature 
demonstrates a locally coherent classification system adapted to the commercialization of fragmented or processed plant 
material. Although distinct from academic taxonomic procedures, this strategy functions as an efficient mechanism within 
the dynamics of traditional markets, where rapid recognition, sensory evaluation, and customer trust are central to trade 
(Leonti et al. 2002; Albuquerque et al. 2014; Otieno et al. 2015; Koroma et al. 2026). The significant differences among 
identification forms indicate heterogeneous levels of product standardization, while the uniformly low incorporation of 
expiration information reinforces the informal character of regulatory practices (Wang et al. 2023; Dawoud & Abdalbagi 
2025). 
 
Biosafety conditions, including storage, packaging, and traceability, were characterized by operational variability. Rather 
than indicating the absence of quality control, these patterns suggest the coexistence of formal and informal regulatory 
mechanisms grounded in long-term client relationships, experiential assessment of product integrity, and locally negotiated 
commercial norms. Governance practices were also embedded in everyday social interactions, including verbal transmission 
of product information and shared experiential criteria used by traders and consumers to evaluate medicinal plant quality. 
In this context, medicinal plant trade governance emerges through hybrid arrangements involving partial state regulation, 
market-based trust systems, and traditional knowledge practices operating simultaneously within Recife’s public markets. 
These dynamics indicate that regulatory practices are continuously negotiated through localized social interactions shaped 
by the socioeconomic and spatial heterogeneity of urban markets. Similar socially negotiated quality systems have been 
described in traditional medicinal plant markets in Brazil and internationally, where informal mechanisms ensure commercial 
credibility in the absence of standardized certification protocols (Brandão et al. 2013; van Andel & Fundiko 2016; Rasethe et 
al. 2019; Ajoseh & Odejimi 2024; Lindberg et al. 2023). This situation reflects persistent challenges in the implementation of 
Brazil’s National Policy on Medicinal Plants and Herbal Medicines and parallels regulatory gaps reported in other urban 
ethnopharmacopoeias (Brito et al. 2016; Carvalho et al. 2018; Habmorab et al. 2020; Cota et al. 2024).  
 
The heterogeneity observed among Recife’s public markets demonstrates that urban medicinal plant trade is shaped not 
only by cultural traditions but also by socio-spatial inequalities and distinct urban commercial configurations. Central markets 
with intense circulation and consolidated commercial infrastructure differed substantially from peripheral neighborhood 
markets regarding organization, product exposure, and biosafety practices, highlighting the importance of local urban 
context in structuring ethnopharmacological systems. Markets such as São José and Casa Amarela exhibited greater 
commercial density, higher product turnover, and more structured display patterns, whereas smaller neighborhood markets 
showed more variable storage, packaging, and traceability conditions associated with localized commercialization dynamics 
and infrastructure availability. Similar relationships between urban structure, market organization, and traditional medicinal 
plant trade have been documented in urban ethnobotanical systems in Latin America, Africa, and Asia (van Andel et al. 2007; 
Moeng & Potgieter 2011; Zhang et al., 2026). 
 
The predominance of leaves, bark/stems, and roots among the commercialized plant parts reflects both ecological 
availability and therapeutic versatility, as documented in ethnobotanical studies in the Caatinga, Amazonia, and other 
tropical regions (van Andel et al. 2007; Santos et al. 2012; Madeiro & Lima 2015; Lima et al. 2016; Macêdo et al. 2016; 
Magalhães et al. 2019). Leaves are frequently preferred because they are easily collected, rapidly regenerated, and 
commonly associated with aromatic and bioactive compounds used in infusions and topical preparations. In contrast, bark 
and roots are generally linked to more concentrated therapeutic preparations and longer storage potential, although their 
extraction may impose greater ecological pressure on harvested species, particularly under conditions of intensive 
commercialization (El-Saadony et al. 2025). Significant differences among plant-part categories therefore reflect not only 
therapeutic demand and commercial logistics, but also distinct patterns of resource accessibility, preservation, and 
extraction intensity within urban medicinal plant supply chains. The absence of differences between fresh and dried forms 
suggests functional equivalence in commercialization strategies and contributes to year-round availability, reinforcing the 
adaptive capacity of urban medicinal plant markets (Hilonga et al. 2019; Acosta et al. 2019; Ferreira et al. 2021). 
 
The diversity of therapeutic indications structured according to ICD-11 body systems demonstrates the broad scope of the 
local pharmacopoeia and its strong orientation toward the treatment of respiratory, digestive, integumentary, inflammatory, 
and metabolic conditions. This distribution mirrors patterns documented across Northeastern Brazil and other tropical 
regions and reflects the convergence between culturally salient health priorities and the epidemiological profile of primary 
health care (Agra et al. 2008; Macedo et al. 2018). The high cultural prominence of certain species, expressed through 
ethnobotanical indices, indicates a shared core repertoire stabilized through collective experiential validation and 
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occasionally supported by pharmacological evidence (Gurib-Fakim 2001; Tardío & Pardo-de-Santayana 2008; Ghasemian et 
al. 2016; Déciga-Campos et al. 2021; Domingo-Fernández et al. 2023).  
 
Notably, several of the most versatile and culturally prominent species identified in the study, including Rosmarinus 
officinalis, Mentha spp., Syzygium aromaticum, and Cinnamomum verum, are exotic taxa widely incorporated into Brazilian 
urban pharmacopoeias. Their high versatility may be associated with broad therapeutic reputations, strong sensory 
characteristics such as aroma and flavor, long shelf-life after drying, and continuous availability through commercial 
cultivation and interstate trade networks (Silva et al. 2024). Many of these species are also integrated into culinary practices, 
facilitating their simultaneous circulation as food, spice, and medicinal resources within urban households (Mojica et al. 
2026). The prominence of exotic species in Recife’s public markets therefore reflects not only therapeutic uses, but also 
historical processes of cultural exchange, commercialization, and adaptation of urban medicinal repertoires to widely 
accessible plant resources. 
 
The integration of ethnobotanical indices, multivariate analyses, and spatial similarity measures revealed a structured 
pharmacopoeia organized around therapeutic function rather than botanical affinity, a pattern consistent with functional 
classification systems described in ethnobiology (Berlin 1992; Albuquerque et al. 2014; Gras et al. 2021; Cabrera-Meléndez 
et al. 2022; Domingo-Fernández et al. 2023). The balance between versatile and specialized species, reflected in the negative 
relationship between RI and FL and the positive association between RI and PRK, corresponds to diffusion-specialization 
trade-offs reported in Brazil, Pakistan, Morocco, and Greece (Cordeiro & Félix 2014; Tsioutsiou et al. 2019; Ajaib et al. 2021; 
Ghabbour et al. 2023). Spatial overlap in species composition among market regions further indicates the existence of a 
cohesive urban pharmacopoeia maintained through redistributive trade networks, similar to patterns described in Suriname, 
Mexico, and South Africa (van Andel et al. 2007; Camou-Guerrero et al. 2008; Moeng & Potgieter 2011). 
 
Taken together, these findings position Recife’s public markets as dynamic socioecological systems in which biodiversity, 
cultural knowledge, and livelihoods are continuously co-produced. From an urban ethnobiology perspective, these markets 
function as arenas of biocultural resilience where traditional medical systems persist through hybrid forms of governance 
and adaptive commercial strategies (Emery & Hurley 2016; Ladio et al. 2023). The dynamics of medicinal plant 
commercialization were closely associated with the urban contexts in which markets were embedded. Central markets 
functioned as major redistributive hubs characterized by intense consumer circulation, greater diversity of medicinal species, 
and more consolidated commercial structures, whereas neighborhood and peripheral markets operated on smaller spatial 
scales and maintained stronger relationships with local community demands and informal social networks. In 
socioeconomically heterogeneous regions, medicinal plant trade also represented an important component of local 
subsistence economies and culturally rooted therapeutic practices. These patterns reinforce the role of Recife’s public 
markets not only as commercial environments but also as socially embedded spaces where traditional knowledge, urban 
livelihoods, and regional supply networks continuously interact. Strengthening participatory regulatory approaches that 
integrate biosafety standards with local expertise may enhance sustainability without undermining the cultural autonomy 
that sustains these knowledge systems (Arjona-García et al. 2021; Visseren-Hamakers & Kok 2022; Albuquerque et al. 2023; 
Leguia-Cruz et al. 2024). 
 
Beyond documenting species diversity and therapeutic uses, this study advances urban ethnobotany by demonstrating that 
public markets operate as structured socioecological systems in which pharmacopoeias are functionally organized, 
knowledge is maintained through redistributive trade networks, and biosafety is governed by socially negotiated regulatory 
practices. 
 

Conclusion  
The trade in medicinal plants in Recife’s public markets constitutes a structured and socially legitimized urban ethnobotanical 
system in which biodiversity, therapeutic knowledge, and commercialization are co-produced through long-term empirical 
practice and culturally transmitted expertise. Quantitative ethnobotanical indices revealed a functionally organized 
pharmacopoeia where highly versatile and therapeutically specialized species coexist, forming a resilient therapeutic 
repertoire adapted to the demands of heterogeneous urban contexts. The marked similarity among markets indicates the 
operation of redistributive circulation networks that sustain regional integration, while local variations reflect adaptive 
responses to specific socio-spatial and commercial configurations across Recife’s Political-Administrative Regions. 
 
At the same time, inconsistencies in labeling, traceability, and formal quality-control procedures expose persistent biosafety 
and regulatory gaps, demonstrating that quality governance is largely mediated through socially negotiated practices based 
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on trust, experiential knowledge, and informal regulatory arrangements rather than fully standardized institutional 
frameworks. 
 
By integrating diversity patterns, knowledge transmission, spatial trade structure, and biosafety practices, this study 
advances urban ethnobotany beyond descriptive inventories and positions public markets as key socioecological 
infrastructures for biocultural resilience. Strengthening participatory regulatory strategies capable of articulating sanitary 
standards with local expertise may contribute to improving sustainability and consumer safety without undermining the 
cultural legitimacy that sustains traditional medical systems in rapidly transforming urban environments.  
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