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ABSTRACT

Information mutations are unintended changes in information that can lead to the establishment of
poorly adapted cultural traits in local medical systems. The use of plant mixtures in local medical
systems, such as “bottles and lickers” could it be an important model to understand this phenomenon,
since the variability of information associated with one plant mixture is high and may lead to increased
errors during social transmition. In this study, we sought to investigate whether the socioeconomic
variables: gender, age, and education influence the amount of information mutations on the knowledge
of plant mixtures. Data collection followed the ethical parameters for research with human beings
and consisted of two different applications of semi-structured interviews to access and analyze the
Information Unit (IU) in regard to the transfer of information mutations between the individual learner
and the individual giving information. We obtained 141 types of plant mixtures mentioned in the
study. When analyzing our variables, age and education influenced the number of mutations (p <

0.0008). Younger individuals had more information mutations about plant mixtures, and less educated
individuals had less information mutations than those with more education (p < 0.006). Thus, we
encourage ethnobotanical research in other regions of the country to contribute to the effectiveness of
information transmitted about medicinal plants in local medical systems.

Keywords: Ethnobotany; Medicinal Plants; Evolutionary Ethnobiology; Traditional Knowledge;
Medical Sistems.
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SIGNIFICANCE STATEMENT

Information mutations are unintended changes in information that can lead to the establishment of poorly
adapted cultural traits in local medical systems. The use of plant mixtures in local medical systems, such as
“bottles and lickers” could it be an important model to understand this phenomenon, since the variability of
information associated with one plant mixture is high and may lead to increased errors during social transmition.
In this study, we sought to investigate whether the socioeconomic variables: gender, age, and education influence
the amount of information mutations on the knowledge of plant mixtures.

INTRODUCTION

Throughout their evolutionary history, humans
dealt with several problems that could affect their
survival in the environment. One of these problems is
associated with preventing and curing diseases, where
medicinal plant use is notable (Alvim et al. 2006).
Consequently, the existence of certain diseases and
resources used by human beings to cure diseases, was
an important adaptive strategy that contributed to
the formation of local medical systems (Dunn 1976;
Ferreira-Júnior et al. 2015).

In this study, a local medical system is understood
as a set of perceptions that individuals have about
health and disease, and the strategies they use to im-
prove their health problems (ver Dunn 1976; Klein-
man 1978). Any social system, including the medical
system, needs two essential characteristics to main-
tain itself: 1) it needs to be adaptive; and 2) it needs
to be functional in order to develop in an environment
that is always changing (Bizoń 1976). Thus, a system
cannot fail to meet the needs for which it was created
(in the case of medical systems: disease cures and/or
pain relief) (Bizón 1976).

In local medical systems, the medicinal plant use
among individuals is one of the most adopted adaptive
strategies (Rios et al. 2017). This use can occur either
through the isolated use of plant species (one plant at
a time), but also through the use of plant complexes
(plants used in association with others) (Dantas et
al. 2020). Good examples of plant complexes in lo-
cal medical systems are bottles, syrups, and lickers.
They are plant mixtures with several plants placed
together in containers that are closed or taken to de-
coction with alcoholic or sweetened substances, where
over time, the preparation acquires the properties of
the chosen species and is capable of treating certain
diseases (Rios et al. 2017; Vandebroek et al. 2010;
Camargo 2010).

The use and production of plant complexes by hu-
man populations could have originated by individual
experimentation (see Bussmann et al. 2010; Kujawska
et al. 2012) as well as through social transmition of
cultural information between individuals in a popu-
lation, which occurs more often (Rios et al. 2017;
Vandebroek et al. 2010). However, cultural infor-
mation can undergo changes when transmitted from

one individual to another (Barkow 1989; Tanaka et al.
2009). These changes can occur intentionally in order
to add individual experiences to the information re-
ceived, and then transmitted, a process called “guided
variation” (Mesoudi 2011). On the other hand, the
changes can occur unintentionally, produced through
errors in the process of social transmission or in re-
calling information, these events can be called “infor-
mation mutation” (Mesoudi 2011).

In the case of information mutations, these can
occur because they are reconstructed for each new in-
dividual who receives it, since each person has unique
cognitive and perceptual filters that can change the
original information that was received, and some-
times, change the initial content (Laland and Brown
2011). Due to their “unintended” nature, these mu-
tations can alter important elements of the original
information, and consequently, lead to the establish-
ment of “Maladapted Cultural Traits” (adopted be-
haviors that bring individuals harm) (Mesoudi 2011;
Barkow 1989). Examples of these poorly adapted
traits are plants used for medicinal purposes that do
not have the desired efficiency in local medical sys-
tems (Tanaka et al. 2009).

Some situations that facilitate the appearance of
mutations, includes the incomplete transmission of in-
formation, when portions of the same information are
acquired by different sources or at different times of
learning; (Arkes 1991). Another important factor is
the ability of the human mind to make free associa-
tions, which could lead to generalizations, a process
in which information can be confused as the correct
answer to a given situation (Arkes 1991). Another
process that could lead to mutations is the causal
mismatch, this is a judgement error that attributes
a cause-consequence relationship between two factors
that have occured simultaneously, but are not related
(Arkes 1991). Abbott and Sherratt (2011) demon-
strate the causal mismatch with some superstitious
habits like wearing the clothes used during a victory
match of your football team during every game.

Thus, plant complexes could be a good model to
evaluate mutations, because: 1) a plant complex has
information formed by many smaller parts (plants,
parts of plants, treated diseases, preparation forms),
which facilitates the incomplete transmission of in-
formation; 2) a plant complex could be used to deal
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with many diseases at once (Vandebroek et al. 2010),
which could lead to a generalization of uses (attribut-
ing more uses to the plant complex than it has) or
a causal mismatch (attributing the capacity to deal
with all diseases to each plant complex).

It is important to highlight that mutations can
happen in human populations, but culture is adaptive
(Mesoudi 2016). Thus, the majority of cultural infor-
mation is transmitted with high fidelity, and a smaller
part is mutated (Lewis and Laland 2012). Therefore,
it is possible that people who deal more often with a
given cultural information (for example, plant com-
plexes) are less likely to mutate information.

Since socioeconomic variables influence knowledge
on medicinal plants quantitatively (see Torres-Avilez
et al. 2016; Toledo and Barrera-Bassols 2010; Dantas
and Guimarães 2006), we believe it is also possible
that these variables have a qualitative influence on
the repertoire of plants and diseases (see Silva et al.
2011), such as the number of information mutations
with respect to plant mixtures, a hypothesis that has
not yet been tested in ethnobotany.

In terms of socioeconomic variables, some studies
have shown that women may know more about medic-
inal plants than men due to social functions, such as
the responsibility of women to care for family health in
many cultures (Torres-Avilez et al. 2016). The inter-
ference of certain socioeconomic variables in human
knowledge related to plant mixtures, such as those
discussed in this study, is not absolute, and can vary
between different medical systems. Nonetheless, we
can only speculate whether women know more about
medicinal plants and may have more reliable informa-
tion regarding plant mixtures.

Another socioeconomic variable that has been
shown to interfere with knowledge on medicinal plants
is age. Some studies have shown that older informants
may come to know more about medicinal plants,
through the accumulation of experiences and contact
with diseases over a longer period of time (Begossi et
al. 2002; Carniello et al. 2010; Toledo and Barrera-
Bassols 2010). Thus, it is possible that a group of
older people would safeguard information about plant
mixtures that is subject to less information mutations,
due to experimentation processes over time.

Lastly, we believe that the informants’ schooling
could also interfere in a greater or lesser amount of
information mutations about plant mixtures, since
less educated individuals tend to stay out of the la-
bor market and deal with agricultural, hunting, and
medicinal plant collection (Dantas and Guimarães
2006; Alves et al. 2008). This factor provides peo-
ple with a more direct contact with natural resources,
and consequently, greater knowledge and a decreased
possibility of making mistakes about their respective
therapeutic indications and the parts used.

Therefore, in understanding that socioeconomic
variables may influence information mutations for
plant mixtures in local medical systems, we seek to
test the following hypotheses: (1) women will accu-
mulate less information mutations related to the plant
part or function in plant mixtures; (2) the knowledge
of older people will present less information muta-
tions; (3) individuals with lower levels of schooling
will present less information mutations on medicinal
plants in plant mixtures.

MATERIAL AND METHODS

Study area

The study was carried out in the Lagoa do Junco
community located in the urban area of of Santana
do Ipanema, Alagoas, near the Universidade Estad-
ual de Alagoas (UNEAL) (Figure 1). The municipal-
ity of Santana do Ipanema, located 209.7 km from
the capital Maceió, has a territorial area of approxi-
mately 437.875 km2 and an estimated population of
47,654 inhabitants, with a latitude of 9◦22’40” South
and a longitude of 37◦14’42” West (IBGE 2019). The
climate is dry, predominantly consisting of hypoxe-
rophilous caatinga vegetation. It is usually very hot,
a characteristic of the semiarid region, and the rainy
season lasts about four to five months (Lopes et al.
2005).

This community was chosen for this study because
the residents frequently use medicinal plants and pro-
duce plant mixtures observed through research and
extension work linked to UNEAL. The data from the
Municipal Health Department shows a total of 63 reg-
istered families with about 188 individuals in the com-
munity, where 144 are older than 18 years of age.
The study area includes a health unit, church, school
and commercial establishments, as well as a local for-
est used to collect natural resources, where medici-
nal plants are removed for home use, a common local
practice for residents to treat their health problems.

Ethical aspects

The study followed the instructions (Resolu-
tion 466/12) set by the National Health Council
for research with humans. The study was sub-
mitted to the Research Ethics Committee (CEP)
and received approval under the CAAE number:
97380918.9.0000.5207 from the Universidade de Per-
nambuco (UPE). It also passed the approval of the
Biodiversity Authorization and Information System
(SISBIO), under the registration number 64841-1 for
the collection of botanical material in the study area.

Additionally, during the initial contact with the
studied population, we briefly explained the research
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Figure 1. Location of the Lagoa do Junco community, Santana do Ipanema municipality, Alagoas, Brazil.

and asked informants who agreed to participate to
sign the Informed Consent Form.

Data collection

Data colletion consisted of access to the local
knowledge of individuals in the community between
September 2018 and June 2019 during two different
stages. As an inclusion criterion, we only accessed the
local knowledge of adult residents who were eighteen
years of age or older, totaling 120 participating indi-
viduals. We performed data collection in two distinct
stages, as explained below (Table 1).

We used the free list technique (see Albuquerque
et al. 2014) to access local knowledge about medicinal
plants, where each participant was invited to mention
plant species known or used by them for medicinal
purposes.

After the listing, semi-structured interviews were
conducted (Albuquerque et al., 2014), in order to in-

vestigate the informants’ knowledge about the plants
used by them in isolation (one plant at a time) and
in plant complexes (plants used together with oth-
ers). In addition, we also used semi-structured inter-
views to identify transmitting individuals (the person
who transmitted the information in the local medical
system) and apprentice individuals (the person who
learned the information in the local medical system).
For example, when conducting the interviews, for each
plant mentioned by the informants, we asked the fol-
lowing questions: 1) For what diseases or illnesses is
this plant indicated? 2) What part of the plant is used
in the treatment? 3) How is the medicine prepared?
4) Of the plants that were mentioned, are there any
that are used together with others? 5) If yes, which
plants? 6) What health problems are treated with this
mixture? 7) With whom did you obtain this knowl-
edge?

After conducting the semi-structured interviews,
we analyzed and compared the information from
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Table 1. Socioeconomic data of the research participants.

Category Interviewees

Gender Woman 73
Man 47

Schooling
Complete primary education 30
Incomplete primary education 54
Complete high school 36

Age

21 to 34 years 36
34 to 47 years 29
47 to 70 years 19
60 to 73 years 24
73 to 86 years 09
87 years 03

transmitting individuals with the information from
individual apprentices in the local medical system, in
order to identify possible cases of information muta-
tion among the local knowledge (Dantas et al. 2020).
We consider a mutation when: 1) the therapeutic tar-
get (disease) indicated by an apprentice individual,
was different from that indicated by the individual
transmitting the information, and 2) when the part
of the plant used in plant complexes indicated by the
apprentice was different from that indicated by the
transmitting individual (Dantas et al. 2020). In this
study, we do not consider changes in the composition
of the species present in the mixture as a mutation,
due to the risk of involving guided variation. In ad-
dition, we consider a mutation when there have been
changes both in the information of the learner, as well
as in the information of the transmitting individual.
In this case, both younger people mentioned learning
from their elders, as well as older people mentioned
learning from their younger ones.

In order to make sure that the possible changes in
information between individuals were really uninten-
tional (mutation), at a different time we carried out a
new stage of data collection. This stage consisted of
new semi-structured interviews. However, this stage
was limited to apprentices and transmitters from the
local medical system with possible cases of informa-
tion mutation, as identified by the first stage of data
collection.

To perform this step, each individual apprentice
and information transmitter from the local medical
system was notified of their information that had been
mentioned by them during the first stage of data col-
lection. Then, after being notified, we asked some in-
ductive questions. For example: 1) A couple of days
ago (first step) you mentioned that you use this type
of mixture to cure disease X. However, can this mix-
ture also be used to cure another type of disease? If
so, which one? Why? 2) Have you used this mix-
ture to cure another disease in the past? If so, which

one? Why? 3) Have you already indicated this type
of mixture to someone to cure another type of disease
other than this? If so, which one? Why? 4) A cou-
ple of days ago you mentioned that you use X and Y
parts of certain plants that are part of this prepara-
tion. However, can other parts of X or Y plant be used
in the preparation besides these? If so, which ones?
Why? After completing this step, the responses of
all learners and transmitters were analyzed and com-
pared again. If the new information of the individual
learning remained altered/different from the informa-
tion of the transmitting individual, we consider it as a
mutation. If the new information from the apprentice
individual coincided with the information from the
transmitting individual, we consider it guided varia-
tion (Dantas et al. 2020). Additionally, we ensured
that we classified the changes found between guided
variation and mutation in an appropriate way, for the
following reasons: 1) when they were notified of their
information with mutations from the first stage, many
individuals kept their information altered. For exam-
ple, when asking the question: “Have you used this
mixture to cure another disease in the past? If so,
which one? Why?”, even though the information was
mutated, many responded: I always used this prepa-
ration for this purpose, in the same way I learned
from my parents or I never used it for another pur-
pose. When asking the question: “Have you already
indicated this type of mixture to someone, to cure
another type of disease other than this? If so, which
one? Why?”, even though the information was mu-
tated, many responded: No! I never indicated this
preparation for another purpose, as it can only be
used for this function. In some cases, when asked
about possible changes in their information, many of
the individuals themselves argued that they learned
the information in such a way, but that they used
certain preparations in another way for preferential
reasons. For example, when asking the question: “A
few days ago you mentioned that you use the X and
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Y parts of certain plants that are part of this prepa-
ration. However, can other parts of X or Y plant be
used in the preparation besides these? If so, which
one? Why?”, many answered: Yes! my parents rec-
ommended I use the bark of plant X for the throat.
However, I use the leaves because it is always eas-
ier to collect them. Thus, many of the informants’
statements were essential in classifying information
changes appropriately.

Botanical material collection

With the help of the residents, botanical species
found with reproductive organs were collected locally
during the research period. Using the technique walk-
in-the-woods, the plants were found both in the resi-
dents’ backyards and in the nearby local forest com-
monly used by residents for extractive activities (Al-
buquerque et al. 2014). From the collected material,
species were identified with the help of botanical spe-
cialists, and exsiccates were prepared and deposited
in the Pesquisa Agronômica of Pernambuco Institute
(IPA).

Data analysis

After data collection was completed, the cultural
mutations were identified and maintained in an Ex-
cel spreadsheet containing the number of mutations
for each studied variable (response variable). Thus,
in order to access which variable would better ex-
plain the amount of information mutations, the vari-
ables age, schooling, and gender (predictors variable)
were analyzed individually using a Generalized Linear
Model (GLM) with R MUmIN dredge R version 3.5.1

Copyright© 2017 (R Core Team 2017). The infor-
mation units for each participant were their socioe-
conomic data, the number of mutations identified for
the mixtures mentioned, and participants who learned
mixtures from people not found in the community,
therefore, 68 informants were included in this analysis.
The variable schooling was reduced to two categories:
“Lower level of schooling” (in this group the subcat-
egories were incomplete elementary school and com-
plete elementary school) and “Higher level of school-
ing” (in this group the subcategories were complete
high school and complete higher education). Age was
kept in its raw form (for example, 19, 23, 30, 34, etc.).
Gender was divided into two categories: “Male” and
“Female.” Additionally, two categories were consid-
ered for the presence of cultural mutation: “0” (rep-
resenting the absence of mutations) and “1” (repre-
senting up to two mutations, maximum number of
mutations found), due to the low amount of cultural
mutations found in this study.

RESULTS AND DISCUSSION

The participants’ knowledge revealed a large
amount of plant mixtures, with a total of 141 differ-
ent mixtures and 52 corresponding medicinal plants
cited by the 120 respondents who agreed to partici-
pate in the study (82% of the adult population in the
community) (Table 2). The plant mixtures mentioned
by informants were distributed into five categories of
use, such as teas, bottles, lickers, syrups, and medic-
inal bath preparations). In general, the number of
cultural mutations were low (148 cases of mutations
for isolated plants and 22 mutations for plant com-
plexes).
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Table 2. Plants used for medicinal purposes isolated and as plant complexes by individuals from the Lagoa do Junco community, Santana do Ipanema,
Alagoas, NE Brazil.

Common Name Latin Name Botanic Family Voucher
Aroeira Myracrodruon urundeuva Allemão Anacardiaceae Dantas, JIM 929563
Seriguela
Babosa
Grajaú

Spondias purpurea L.
Aloe vera (L.) Burm. f.
Fridericia chica (Humb. & Bonpl.) L. G. Lohmann

Anacardiaceae
Asphodelaceae
Bignoneaceae

Dantas, JIM 92947
Dantas, JIM Estéril
Dantas, JIM Estéril

Umburana
Rabo de Raposa

Commiphora leptophloeos (Mart.) J. B. Gillett
Harrisia adscendens (Gurke) Britton e Rose

Burseraceae
Cactaceae

Dantas, JIM 92951
Dantas, JIM 93420

Muçambê Tarenaya spinosa (Jacq.) Raf. Capparaceae Dantas, JIM 92702
Pratudo Kalanchoe cf. crenata (Andrews) Haw. Crassulaceae Dantas, JIM 92699
Bom Nome Monteverdia rigida (Mart.) Biral Celastraceae Dantas, JIM 92952
Melão de São Caetano Momordica charantia L. Cucurbitaceae Dantas, JIM 92696
Pião Roxo Jatropha gossypiifolia L. Euphorbiaceae Dantas, JIM 92700
Quebra Pedra Phyllanthus amarus Schumach. Euphorbiaceae Dantas, JIM 92956
Carrapateira (Mamona) Ricinus communis L. Euphorbiaceae Dantas, JIM 92705
Hortelã da Folha Pequena Mentha × villosa Huds. Lamiaceae Dantas, JIM 92949
Sambacaitá Mesosphaerum pectinatum (L.) Kuntze Lamiaceae Dantas, JIM 929562
Manjericão Ocimum americanum L. Lamiaceae Dantas, JIM 92948
Hortelã da Folha Grande
Boldo
Alecrim
Mororó

Plectranthus amboinicus (Lour.) Spreng.
Plectranthus ornatos Codd.
Rosmarinus officinalis L.
Bauhinia cheilantha (Bong.) Steud.

Lamiaceae
Lamiaceae
Lamiaceae
Leg. Caes

Dantas, JIM 929560
Dantas, JIM 949561
Dantas, JIM 949510
Dantas, JIM 92953

Jatobá Hymenaea courbaril L. Leg. Caes Dantas, JIM93419
Catingueira Poincianella pyramidalis (Tul.) L. P. Queiroz Leg. Caes Dantas, JIM 92944
Angico Anadenanthera colubrina var. cebil (Griseb.) Altschul Leg. Mim. Dantas, JIM 92955
Tamarindo Tamarindus indica L. Leg. Mim. Dantas, JIM 92701
Mulungú Erythrina velutina Willd Leg. Pap. Dantas, JIM 92959
Romã Punica granatum L. Lythraceae Dantas, JIM 92697
Acerola Malpighia emarginata Dc. Malpighiaceae Dantas, JIM 92945
Hibisco Hibiscus rosa-sinensis L. Malvaceae Dantas, JIM 92707
Pitanga Eugenia pitanga L. Myrtaceae Dantas, JIM 92703
Goiabeira Psidium guajava L. Myrtaceae Dantas, JIM 92706
Capim Santo Cymbopogon citratus (DC.) Stapf Poaceae Dantas, JIM 929564
Juazeiro
Noni

Ziziphus cotinifolia Reissek
Morinda citrifolia L.

Rhamnaceae
Rubiaceae

Dantas, JIM 92698
Dantas, JIM 93422

Pé de Limão Citrus sp. Rutaceae Dantas, JIM 92708
Laranjeira Citrus x aurantium L. Rutaceae Dantas, JIM 92954
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Quixabeira
Pimenta

Sideroxylon obtusifolium (Roem. & Schult.) T. D. Penn.
Capsicum frutescens L.

Sapotaceae
Solanaceae

Dantas, JIM 92946
Dantas, JIM 93421

Erva Cidreira Lippia alba (Mill.) N.E.Br. Verbenaceae Dantas, JIM 92704
Testa de Touro Kallstroemia tribuloides (Mart.) Steud. Zygophyllaceae Dantas, JIM 92950
Sabugueiro
Poeijo
Pau Darco
Mastruz
Jaramataia
Gengilin

Reproductive material Not collected
Reproductive material Not collected
Reproductive material Not collected
Reproductive material Not collected
Reproductive material Not collected
Reproductive material Not collected

Gengibre
Eucalipto

Reproductive material Not collected
Reproductive material Not collected

Endro
Colônia

Reproductive material Not collected
Reproductive material Not collected

Ouricuri
Amora
Canela

Reproductive material Not collected
Reproductive material Not collected
Reproductive material Not collected

Source: (Dantas et al. 2020)
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Regarding socioeconomic variables and their influ-
ence on the number of cultural mutations, gender did
not indicate significant differences (p < 0.3), that is,
men and women presented similar numbers of cultural
mutations in terms of plant parts and their medicinal
functions in plant mixtures (Table 3). In the studied
community, we noticed that most of the plants were
collected by the husbands during their excursions to
the nearby local forest; however, several of the plants
mentioned were cultivated by wives in makeshift home
gardens and backyards.

Thus, this social division of function can ensure
that both men and women equitably know the func-
tions and ways of preparing plants in plant mixtures.
Moreover, bark (Albuquerque 2006) and leaf extrac-
tion from medicinal plants are most commonly used
in the Caatinga. For herbaceous plants collected in
backyards, the information about medicinal plants
from plant mixtures is more uniform between genders.
However, to better understand our findings, further
studies are needed that could investigate who prepares
plant mixtures, since this factor can be decisive in the
construction of this body of knowledge.

If there is no gender division in relation to plant
mixture preparation, we expect that there will be no
distinction in the number of mutations between gen-
ders in relation to plant function. Currently, the eth-
nobotanical literature shows that the division of so-
cial roles between men and women in a community
is a major factor in the distribution of knowledge on
medicinal plants (Torres-Avilez et al. 2016). For ex-
ample, in communities where women are responsible
for family health and men are involved in other activ-
ities that do not necessarily provide them with direct
contact to natural resources, women tend to know
more about medicinal plants (Voeks 2007; Momsen
2009), which was not the case in the community we
studied.

The age of the informants varied between 20 and
90 years, the results of the GLM showed that increas-
ing the age reduces the incidence of cultural mutations
(Figure 2). Thus, the variable age most influenced the
presence of cultural mutations (p < 0.0008), confirm-
ing our hypothesis that older people present less mu-
tations in knowledge regarding the part of the plant
or its function in a plant mixture when compared to
younger people.

We believe that the decrease in cultural mutations
on the functions and parts for preparing plant mix-
tures among older people, is associated with the ac-
cumulation of information and experimentation pro-
cesses provided by time and contact with these re-
sources. Begossi et al. (2002) reinforces the idea
that older people have very detailed knowledge about
medicinal plants and tend to trust traditional care
more than younger people. Another study showed

that people who know a greater number of plants are
older, and consequently, have historical contact with
various diseases (Garro 1986).

The knowledge acquired through greater contact
with plants and diseases over time, may be directly
related to the greater or lesser number of cultural mu-
tations about plant mixtures. Moreover, if the indi-
vidual had more contact over time with plants and
diseases, they would better understand the variety of
plant medicinal functions, ways of preparing and us-
ing plants, and reliably sustain the knowledge related
to plant mixtures in the medical system. Schooling
was another significant variable in the number of cul-
tural mutations (p < 0.006), that is, the lower the
informants’ schooling, the smaller the number of cul-
tural mutations related to plant mixtures (Table 3).

This phenomenon can be explained by the fact
that informants who have a higher level of school-
ing, in general, have better jobs and higher incomes,
which reduces the dependence on natural resources,
such as medicinal plants (Santos et al. 2008). On
the other hand, people who for various reasons had
to leave school early or if they had the opportunity to
study mostly dedicated themselves to activities asso-
ciated with a lower income such as agriculture, live-
stock, among others, have more contact and depen-
dence on natural resources, as is the case with medic-
inal plants. Thus, less schooling produces an increase
in knowledge on medicinal plants as a substitute for
pharmaceutical remedies, and consequently, explains
a decrease in cultural mutations about plant mixtures
in this group of informants.

The variable schooling has been a negative factor
in relation to local knowledge, as more educated in-
dividuals have lost knowledge about the environment
and traditional practices (Sternberg et al. 2001; Quin-
lan and Quinlan 2007). Thus, the present study also
agrees with the idea that increased schooling is nega-
tive for the local medical system. Not only in terms
of quantity of knowledge, as is already recorded in the
literature, but also in the quality of knowledge, since
people with higher schooling have a greater presence
of cultural mutations.

FINAL CONSIDERATIONS

Our study with residents of the Lagoa do Junco
community showed that the frequent use of medicinal
plants in plant mixtures in the local medical system
has generated cultural mutations, albeit in a small
number. We found that people with knowledge on
the use of plant mixtures represent reliable sources of
knowledge when they are older individuals with less
schooling, regardless of gender.

These informants had greater contact with med-
ical use of plant mixtures, which led to fewer errors
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Table 3. Socioeconomic variables that influence the number of information mutations on medicinal plants by
community residents at Lagoa do Junco-AL.

Socioeconomic variable Estimate Stg. Error Z Value P
Gender -0.5691 0.5503 -1.034 0.301136
Age -3.9696 1.1877 -3.342 0.000831∗∗∗
Higher level of schooling -0.1720 0.6942 -0.248 0.804313
Lower schooling level -2.9354 1.0828 -2.711 0.006708∗∗

Figure 2. Number of information mutations related to the age variable of community informants, Lagoa do
Junco-AL.

in knowledge for this medical system, showing that
experimentation with treatments and life experience
are two important factors in reducing the presence of
cultural mutations. This helps us to better under-
stand how the current transmission of information on
medicinal plants used in plant mixtures is being car-
ried out to prevent measures that ensure the smooth
functioning of a local medical system.

Our study contributes to ethnobotanical knowl-
edge and encourages new research on informatin mu-
tations and socioeconomic variables in local medical
systems to broaden the understanding and discussion
of these cultural mutations for other communities in
Brazil.

LIMITATIONS

This study has some limitations, we do not con-
sider changes in the composition of the species present
in the mixture as a mutation, due to the risk of in-
volving guided variation. However, when we do a self-
assessment on the methods we used, we believe that
changing the part of the plant or the method of prepa-
ration has as much chance of being a guided variation

as the composition of the species. Thus, we suggest
that future studies that evaluate the transmission of
information from individuals, also consider changes
in the composition of plant species as a factor to be
evaluated in the number of mutations and guided vari-
ation.
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