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Abstract

Background: Ethnobotanical research has demonstrated that several wild food plants (WFP) are used for medicinal
purposes. Therefore, in addition to constituting an important source of nutrients, WFP can be used to help treat and
avoid health problems. This study sought to characterize the traditional use of plants considered simultaneously as

food and medicine by local specialists in the community of Caeté-Acu, which borders Chapada Diamantina National
Park (NE Brazil). We also sought to identify the variables that influence thé@geoigsmportance.

Methods: We selected local specialists based on a snowball sample and used a free-listing technique to register the
wild plants they knew that are both edible and medicinal. Then, we asked the specialists to rank each plant
component cited according to the following attributes: (1) ease of acquisition, (2) taste, (3) smell, (4) nutritional value,
and (5) medicinal value. We used multiple regression to determine the variables that influence the cultural salience.

Results:The most culturally salient species wasedera cordifolf@en.) Steeni§he main medicinal effects associated
with this species were related to body strengthening, intestinal regulation, and stomach issues. The most salient used
species were those that were easiest to acquire and had the highest perceived nutritional values.

Conclusion:lt is likely that the sociocultural backgrounds of the respondents (elders, former miners, or descendants of
miners) and the historical importance of wild food plants to local diets increased the predictive power of the perceived
nutritional importance and ease of acquisition of these plants.
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Background large number of species are exclusively medicinal or exclu-
In many cases, medicinal and food uses of natural resively edible, investigations have discovered outstanding
sources are so interconnected that is difficult to establishintersections, which have been sufficient to relativize
when one use ends and the other begir§.[Ethnobotan- previous ideas of the separation between them.
ical studies have addressed this food-medicine continuum Different forms of interactions between food and medi-
by evaluating the overlap between medicinal and ediblecine may emerge in social-ecological systems. Pieroni and
uses in several social-ecological systerasH]. Although a Quave f], in a study including Albanians and Italians in
Lucania (Southern ltaly), synthesized such relations in
* Correspondencezatricia. medeiros@ceca.ufal.br three possible contexts: (1) a given plant is used both as
Campus de Engenharias e Ciéncias Agrarias, Universidade Federal de  medicine and food but without any further association
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medicinal purposes is different from the part consumed asWhile this approach neglects the direct opinions of re-
food); (2) a food plant is considered healthy but without a spondents, it has the advantage of capturing variables that
unique or specific medicinal target (a so-callétlinctional may operate unconsciously or even variables that are cul-
food” according to some definitions); and (3) a plant is turally rooted but have environmental or biological mean-
consumed to obtain a specific medicinal effect (a medi-ing (e.g., when people mention that some plants are more
cinal food or food medicine). important because of tradition, but those plants are those
Although several ethnobotanical studies have directedwith higher energy content). It means that when people
efforts to understand this food-medicine continuum, are asked about the reasons why some species are more
there is a lack of investigations dedicated to finding theculturally important than others, they may omit factors
main variables related to the speciesultural importance®  that do not operate consciously. However, when we use a
in such a context. Most studies are focused on elicitingstatistic model to find relationships between variables,
the reasons behind the maintenance and abandonment ofuch unconscious or culturally rooted motivations may be
the traditional uses of these products as a whole and dcelicited.
not focus on specific differences in cultural importance Species availability strongly influences plant knowledge
among plants. Such studies have indicated socioculturabnd use for different purposes, especially woody uses
aspects, health claims, andvailability as important [21], but has been a weak predictor of the cultural im-
factors [/—9]. portance of plants for medicinal purpose2]] and an
Regarding the differences in cultural importance even weaker predictor of food use®Z, 23]. However,
among species, research on food plants (in general ofor both medicinal and food purposes, recent studies
focused on specific groups like fruits) has elucidated theusing the local perception of availability instead of con-
relevance of several influential variables, such as tasteentional ecological tools have found that availability
[10, 11], availability in time or space/ease of acquisition may not be disregarded in regard to predicting species
[11, 12], nutritional value [11, 13|, easiness to process relevance for medicinal and food purpose$]] 16).
[13], and associated usesncluding medicinal uses In many cases, people usually attribute greater import-
[11, 12]. Studies on medicinal plants have also indi- ance to organoleptic characteristics (particularly taste)
cated the role of their organoleptic propertiesl§-16] than other characteristics when choosing which food
and availability L6, 17] as well as the importance of plants to consume 8, 24, 25]. Taste and smell may also
their therapeutic efficiency or the presence of certain provide cues for identifying the therapeutic potential of
compounds 16, 18, 19]. plant species, which is an important influencer of the
Most studies on medicinal and food uses access thisise of plants for medicinal purpose®6, 27]. Taste also
information by directly asking respondents the reasonsplays an important role in indicating the medicinal prop-
why they consume (or have abandoned the consumptiorerties of a given food. For example, some studies have
of) certain species10, 20]. This approach has provided found that bitter food medicines are often consumed to
evidence of important aspects of interactions betweentreat diabetes as the bitter taste counterbalances the
people and plants and is a powerful tool in the elucida- sweetness of the diseas2d] 29].
tion of cultural and context-specific drivers of changes Studies have also displayed great variation in terms
in speciescultural importance. of the main variables associated to the plant cultural
An alternative approach uses statistical tools (predictiveimportance. Therefore, we need to increase case stud-
models) to find a possible causal relation between one (oies focusing on searching for such variables to better
several) explanatory variable(s) and a response variable. bmderstand situations in which each one gains or
such cases, the response variable is often an indicator dbses predictive power over the speciesultural im-
the speciescultural importance (knowledge or use), and portance. Considering the specific group of plants for
the explanatory variables are attributes that can be meawhich medicinal and food uses overlap, much work
sured with ecological tools (e.g., availability as measuredemains to be performed to discover whether thera-
by the speciésrelative density, using data from plant peutic or nutritional value is primary when deciding
inventories) or chemical tools (e.g., therapeutic efficiencywhich plants to consume.
as measured by the presence of certain bioactive com- For this reason, we aimed to characterize the trad-
pounds) or are based on peopdeperception 1, 16-18]. itional use of wild plants that are both food and medi-
cine by local specialists in aural community bordered

'A plant’s cultural importance has been measured with several by the Chapada Diamantina National Park (NE Brazil).
different approaches, that often leads to correlated results (see, for We also chose four criteria described in the scientific
example, Tardio and Pardo de Santayana [7], but may also strongly literature (smell, taste, nutritional importance, and

differ. When we use this term, we are considering this whole set of .. . . . .
approaches and indices, but our study specifically used cultural medicinal importance) to deermine possible variables

salience as a way to access cultural importance. associated to the cultural salience of such species.
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The relationship between plant cultural importance domesticated conditions, with several levels of man-
and the species characteristics may not be considered asgement intensity between them3[, 34, 35]. For this
a one-way process. Literature has shown that peoplegeason, many species gathered in natural areas may
tend to favor the abundance and distribution of useful not be considered as completely wild. We adopted
plant species 30]. Additionally, peoplés management the emic perspective of wild plants, which led to the
over time has led to genetic changes, altering plantinclusion of species that were locally classified as
characteristics (morphology, physiology, phenology, lifewild, as performed by previous studies34]. This ap-
cycles) according to different human requirement81]. proach may have led to the inclusion, for example, of
Examples can include the alterations in the amount of semi-domesticated species, but this formal classifica-
certain compounds 32, 33], which can, in turn, have an tion was not among the aims of our study.
influence on a plank taste, nutritional/medicinal use,
and toxicity.

Considering that a plans cultural importance may Methods
act as both cause and consequence of its characterisStudy area
tics, our approach is clearly a cut-off of the whole setWe conducted this study in the rural community of
of processes that involves the above-cited variable€aeté-Acu (also known as the Capéo Valley). The valley
and the speciéscultural importance. Moreover, given is located in the Palmeiras municipality (south-central
that people promote in situ plant management in nat- Bahia State, Northeastern Brazil) (Fit). It is situated in
ural areas, the concepts of wild and domesticatedthe geographical region of Chapada DiamantindPlat-
may not be considered as discrete entities. Literatureeau of Diamond®¥) and surrounds Chapada Diamantina
has indicated a continuum between the wild and National Park.

BRAZIL

PALMEIRAS

Capao Valley

BAHIA Chapada Diamantina

National Park

Fig. 1 Location of the Capéao Valley, adjacent to Chapada Diamantina National Park, south-central Bahia State, Northeastern Brazil
J
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This region has a rugged relief; its altitude varies from(Matta, 2006). However, local livelihoods were so
200 to 2033 m above sea level, and it is 500 m above sesirongly linked to the mining activity that some people
level (Franca Rocha et al. 2005). In most of Chapadanigrated to the state of Mato Grosso do Sul searching
Diamantina, the climate is humid tropical with dry win- for other diamond mines, while others continued to
ters and temperate summers (Cwb climate accordingmine in Chapada Diamantina against all odd43.
Kboperis classification) 36]. Most of the annual rainfall In the 1980s, Capdo began to be a common site for
is concentrated in summer. ecotourism @4]. Then, strong migration took place in

The ecosystems of Chapada Diamantina form a mosaithe valley, mainly by people seeking to live in contact
of different vegetation types, such agmpos rupestres with nature and who were looking for a healthy lifestyle
submontane to montane forests (including riparian [44]. The valley is currently inhabited by people from
forests), Cerrado (a Brazilian savanna), Caatinga, ansgeveral countries (in particular, from Latin America and
wetlands.Campo rupestres open vegetation composed Europe) and provinces44]. These people coexist with
of sclerophyllous and evergreen shrubs or subshrubs andative people, mostly descendants of mineg]. Native
small trees, situated at the highest altitude87]. The residents are a racially mixed group of descendants from
submontane to montane forests include vegetation with African, European, and indigenous peoples.
high continuous canopies (ranging from 8.5 to 20 m Natives and migrants currently work in tourism (as
high), a lower canopy with shrubs and small trees, andguides, or in related servicesrestaurants, bars, hotels,
an open understory with rare epiphytes38]. The etc.), small-scale agriculture, and other services and
Cerrado is characterized by a discontinuous arborealcommercial enterprises. Among the elders, many of the
layer up to 10 m tall, with twisted branches and thick native residents are former miners who continued to
tree bark. The ground layer is usually continuous, mine even after the decrease in its productivity and that
composed mainly of grasses, sedges and numerougre currently retired. The shift in the village economic
subshrubs B87]. Caatinga vegetation is highly xero- activities and the creation of the Chapada Diamantina
morphic with a predominance of profusely branched National Park in 1985 led to changes in the way people
low trees and shrubs. Most of the plants in the interact with the native vegetation areas, causing a
Caatinga areas have smalkdves, spines, thick bark, decrease in the number of people who harvest plant
and a well-developed root symsm often bearing tubers resources from these areas, and in the frequency of
[37]. The wetlands are permanently or periodically in- harvesting events.
undated or boggy areas3[]. According to the local health center, there were 693

Habitat heterogeneity and anthropogenic disturbancesfamilies and 1177 people living in the community of the
are factors that generate high floristic heterogeneity inCapé&o Valley in 2014. The main economic activities of
the local ecosystems3p, 40]. Therefore, there is high these people are related to commerce and tourism, but
beta diversity in the region (change in community com- small-scale agriculture is still common. People can ac-

position along environmental gradients). cess official medical facilities in downtown Palmeiras (21
km from Capéo) and in neighboring cities (Seabra, Len-
Sociocultural setting ¢Ois, and Iraquara) 45]. A great diversity of religions

Before the Portuguese colonization (century XVI), the and beliefs is found in Capédo. Catholicism and Protest-
Chapada Diamantina region (which at that time belongedantism are predominant, although eastern religions (e.g.,
to a region namedSertdo das Jacobinpwas inhabited by Buddhism and Shintoism) and Santo Daime are increas-
different ethnic groups, such as the Payaya, Sapoia, Toc@g [45].

Moritises, Maracas, Secaquerinhens, Cacherinhens,

Caimbés, Pankararu, Ocren, Oris, Tamaquins, Araquena
Anaids, and Topins41]. As in other hinterland northeast- , )
ern regions, the Portuguese colonization of ti8ertdo das We conducted data collection betwgen April and June
Jacobinasvas positively impacted by the cattle ranching 2014,‘ We used the snowpall tech.nlque. to select local
(Santos, 2011). In the middle of the XIX century, the dis- speC|aI|sts..\(Ve performed informal mterweyvs that led to
covery of diamonds in the region spurred a huge migra-1N€ recognition of a first local expeft which was ac-
tion wave (including Europeans, enslaved Africans, ancl(nomquefd by several people in the commumty. This
Brazilians from many regions, mainly from the southeast€XPert indicated another one and so on until there was

and northeast) and the establishment of large villages if'© other specialist mentionedN = 13, nine men and
Chapada Diamantina42]. four women). Therefore, our results may not be

S .
Data collection

Mining began to decrease in the area near the end of; 4 ‘
. We considered as a local expert a person that was perceived by
the XIX century, and ma_ny people mlgrated to SO_Uth_ern community members as a possessor of a vast knowledge in the
and Southeastern Brazil to work in coffee cultivation domains of medicinal and food plants.
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the culturally mediated effects of nutritional value and considering the intersectio between food and medicine,
ease of acquisition lose strength among youngerthe evaluation of use patterns (e.g., the major use of fruits)
dwellers, who are mostly unfamiliar with mining activity and the variables that influence plastcultural importance
and never consumed wild plants as an important source(e.g., nutritional instead of medicinal importance) indicate
of energy intake. Among people who consume wild that this group of species is nre culturally associated with
plants as a supplementary source of food, taste may béhe domain of food than the domain of medicine. Finally,
more important, considering that their energy intake is additional studies are needei accurately place the food-
probably being fulfilled by other (nonwild) foods. How- medicine intersection within social-ecological systems.
ever, this claim needs to be tested using proper research
designs Abbreviations
) . . . WFPWild food plants; NE: Northeast; AIC: Akaike information criterion
Several other variables that were not included in our
research may be associated to the plantsiltural im- . .
. in this food-medici ¢ M i Supplementary information
por ance In this 1oo 'm? ICine system. Moreover, quall- 16 online version contains supplementary material availahigpat//doi.
tative aspects that we did not access can affect the use @tg/10.1186/513002-021-00463-y
food items. People have emotional links (both positive
and negative) to food related to childhood memories,| Additional file 1. Ranking_Taste. ]
family togetherness, sharing care through foods, amusing
cooking times or mealtimes, anxiety, or sadness9[  Acknowledgements
These memories may act as bridges between past indi‘[he authors thank the community of Caeté-Acu for their kind support to the
. . . . research.
vidual experiences and present life, affecting the way an
individual approaches foodH9]. For some individuals Authors’ contributions
from rural communities, eating wild foods can elicit PMM idealized the study and wrote parts of the MS. KFF and PHSG
" - - performed the field work, gave theoretical contributions to the study, and
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