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Abstract: We present a comparative study on the use of wild honeys produced by insects of the order Hymenoptera in the
Criollos (of mixed origin) and Polish populations in the northern part of the province of Misiones, Argentina. The
principal questions of the study are: do different types of honey exist that are used for both nutritional and medicinal
purposes or on the contrary: do exclusively nutritional and/or medicinal honeys exist? When used medicinally, are these
honeys involved in the cure or prevention of similar ailments? The previous report of the use of complex drugs consisting
of honey and medicinal plants or other products, led us to inquire about alternative or complementary roles among the
sapid and medicinal properties of honeys in these blends. This question is approached from the local understanding of the
role of honey in the preparation of medicines, treatments and prevention of common diseases in the area. This study is
based partly on the results of two larger projects in progress in the mentioned areas. We prepared an open-ended
questionnaire and worked with 16 Polish settlers, and with 23 Criollos farmers. The honeys of two species: bee (Apis
mellifera) and yateí (Tetrogonisca angustula) obtained the greatest number of reports within alimentary and medicinal
categories of use. They were also employed as functional and medicinal food. In general terms, we found a similar corpus
of traditional medical knowledge for both populations. The relation between phytotherapy and zootherapy is evident for
Criollos and Polish groups. Nevertheless, they show differences in forms of preparation and administrations. Criollos
reported the use of greater number of plant species and more combinations of complex remedies.
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INTRODUCTION
From the beginning, Ethnobotanical studies have presented conceptually categorized information from an etic perspective. Therefore, it is common to find analysis of food
plants on the one hand, and medicinal ones on the other [13]. These categorizations offered possibility to generate
information that could be ordered in a similar way in studies
form different regions of the world, and thus helped to make
comparisons between them. With the development of
quantitative Ethnobotany, the interest for identification of
patterns of use and involved processes strengthened the
employment of these categorizations from an etic perspective
[4].
Etkin and Ross [5] proposed to review these divisions
with the objective to organize conceptually medicinal and
alimentary uses. They proposed to research links between
food and medicine in different cultural groups. Consequently
created the concept of functional foods, where a plant is used
in superimposed or overlapped medicinal and alimentary
contexts. Later Etkin [6] noted the importance of considering
other classifications of uses beyond alimentary and
medicinal, such as nutritional and pharmaceutical, with the
consequent need to develop analysis tools for the overlaps in
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these two universes. In this context, numerous studies
highlighted the potential medicinal benefits of traditional
foods, where some of the ingredients have specific
pharmacological effects [7-10].
Later, a new division between functional food and
medicinal food was added to this discourse by Pieroni and
Quave [14]. They described functional food as plants
(usually weeds) that are consumed to "be well", without
details that allow to establish the exact profit to the health of
individuals, thus appearing as "purifying", "to strengthen the
blood”. While there are various concepts on these foods,
there is an agreement that they cover third place, (which
overlaps) between food and medicine. Medicinal foods
include those resources that are consumed (that is to say,
ingested in food contexts) in order to achieve a specific
medicinal effect.
American cultures had used honey of various native
insects’ species of Hymenoptera of New World before the
introduction of Apis meliffera to the continent. The prehispanic Maya, who lived at the Yucatan peninsula, Mexico,
semi-domesticate one species of stingless bees called xunanKab (Melipona beecheii) [15]. The historical link between
honey-producing insects and Guarani, documented by
Cadogan, can also be found in Jesuits' writings, who lived
with indigenous communities of the Argentine Chaco [16].
Honey is a natural resource with wide medicinal
application. In occasions, it is difficult to discern the role
assigned to honey in remedies, and therefore, it is
complicated to interpret the purpose of its use. In fact, there
2010 Bentham Open
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are numerous studies, which registered different values
attributed to it. Honeys produced by insects of the order
Hymenoptera (bees, wasps and bumblebees) are valued in
rural communities for their high energy content, medicinal
properties, and diversity of secondary products that can be
obtained from them. These insects are represented in
different cultural domains of both indigenous and Criollos
communities [17- 21]. Nevertheless, these works treat the
subject from general perspective and do not provide details
of conceptual categorizations of assigned uses. In this work
we define wild honey as product of high sugar content,
produced by insects of the order Hymenoptera.
Moreover, the factors influencing the consideration of
honey as an useful resource and modes of its use is also
scarce in literature. Undoubtedly, the wide range of
behaviors and life habits of Hymenoptera have led to a large
number of local representations that influence the forms of
use of products derived from them. According to Cotton
[22], decisions regarding the use and management of natural
resources are based on a combination of biophysical and
socio-cultural factors. These depend on how the individual
and the environment are perceived by a person or a whole
society. Having in consideration the subject of our study,
these decisions are based on culinary preferences, concepts
of health and nutritional well being of a given group, and
finally, the knowledge and recognition of available
resources. Therefore, if the information comes from different
cultural groups, it is essential that these influences are taken
into account, acknowledged and understood. In this context
there are numerous studies analyzing the use of natural
resources in multiethnic regions and by immigrants groups
[4, 14, 23-27]. They interpret adaptation processes observed
in immigrants groups and also in native communities, which
get affected by the immigrants' culture.
In the literature on herbal pharmacopoeia can be find
different analysis on the number of elements used in a
remedy preparation, the mode of administration and the body
system for which it is used [11-13]. In the region of our
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interest, there are available some works dedicated to
medicinal plants employed in the phytotherapy of Criollos
[28-30], as well as some aspects of knowledge and use of
honeys in the indigenous communities [31, 32].
In the study region, no previous research has been
conducted on neither the role of combinations of animal and
plant products with relation to home medicine, functional
foods and food medicines; nor a comparison of home
medicine among populations of different cultural
background.
The objective of this work is to research on the role of
wild honeys in the local medicine of rural Criollos and
Polish communities from the northern part of Misiones,
Argentina. Our interest in particular is to analyze the foodmedicinal use of wild honeys produced by different insect of
the order Hymenoptera. The questions that guide the work
are: do exist different types of honey for both nutritional and
medicinal purposes or on the contrary: do exclusively
nutritional and /or medicinal honeys exist? When medicines,
are these honeys involved in the cure and /or prevention of
similar ailments? The high number of reports of use of
complex drugs consisting of honey and medicinal plants or
other products, led us to inquire about alternative or
complementary role among the sapid and medicinal
properties of honeys in these blends. This is approached
from the emic perspective, i.e. from the local understanding
of the role of honey in the preparation of medicines,
treatments and prevention of common diseases in the area.
Given the history of arrival and settlements of both study
groups in the region, we expect to find differences in
medical practices with use and applications of honey and
plants. We expect to find in both groups usage that may be
categorized as medicinal food.
Studied Area
The research was conducted in the northern part of
Misiones province (Argentina) in two departments: Iguazú
and General Manuel Belgrano. Both of them share a border

Fig. (1). Criollos and Polish settlements located in the north of the province of Misiones, Argentina.
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with Brazil (in the north and northeast, respectively). The
department of Iguazú is also bordered by Paraguay in the
west. We worked in two areas: settlements Wanda and
Gobernador J.J. Lanusse, department of Iguazú (zone 1), and
in hamlets at Andresito Península and Maria Soledad
Municipality C, Andresito Guaçurarí and San Antonio (zone
2) (Fig. 1). Despite the relative geographic proximity (60
km) of these zones, their inhabitants originate from different
cultural backgrounds.
Wanda and Lanusse were established as Polish rural
settlements. Wanda, situated on the banks of the Parana
River, developed into a town with some semi-rural land on
its outskirts. The Lanusse locality, 36 km from Wanda, never
managed to develop administrative, educational and public
health infrastructure, therefore many Polish families have
left Lanusse and moved to the town of Wanda while
continuing to use their land in Lanusse. The studied sites of
Peninsula Andresito and Maria Soledad are hamlets with
minimal infrastructure (dusty unpaved roads, not completely
electrified areas, satellite schools).
The most important economic activities in the region are
forestry and agriculture, supplemented by livestock breeding.
The first is based on monoculture plantations of pine (Pinus
spp.) and eucalyptus (Eucaliptus spp.) for the paper and
timber industry based in the area. The main crops are:
tobacco
(Solanum
tabacum),
yerba
mate
(Ilex
paraguariensis), tea (Thea sinensis), and fruit plantations,
mainly citrus. The provincial economy is based on the raw
material extraction with little industrial development [33,
34]. Almost all farmers that were interviewed are small
producers.
Both study areas are within the Atlantic Forest Ecoregion
[35]. This is a semi-deciduous forest growing in a
subtropical climate with hot summers (35-40 ° C), between
December and March, and winters with frosts between June
and August. Average annual rainfall is 1700-2200 mm, with
no marked dry season [36].
Poles and Criollos: Definition of Study Groups
The current population of the province of Misiones is the
result of the conjunction and coexistence of the original
indigenous population (Mby’a-Guaraní), European and
Asiatic immigrants that arrived between 1900 and 1940 and
Paraguayan and Brazilian families that fled to the province
during the XX century [33, 37, 38].
The European immigrants, among them Poles,
Ukrainians, Swedes, Swiss and Germans, were established in
"colonies" of culturally homogeneous formation (Polish
colonies, German colonies, etc.). Wanda and Lanusse were
founded in 1936 by Colonizadora del Norte, a PolishArgentinean private company that was selling 25 ha lots of
land (forest) to Polish peasant families and helped them to
settle down in the region. Nowadays Wanda and Lanusse
exhibit a multicultural character: in addition to the Polish
pioneers and their children, Argentinean migrants from other
provinces as well as Paraguayan and Brazilian immigrants
live there.
On the other hand, small farmers, living in the hamlets of
Península Andresito and María Soledad, are of mixed
cultural backgrounds. They obtained their lots through
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spontaneous occupation that was subsequent to the
foundation of overseas immigrant colonies. That occupation
was characterized by precarious legal tenure of land,
distribution of estates without any pattern and poor
infrastructure [33, 34]. Among the Criollos inhabitants of the
study area, there are Argentineans and Brazilians,
descendants of Germans who live neighboring to Paraguayan
and Argentinean mestizos.
The discernment of Polish and Criollos groups was made
in base on three criteria: self-identification, language and
customs, and cultural institutions. While most of Polish
immigrants and their descendants identify themselves as
such, they have maintained their language, tradition and
congregated under the cultural institutions (Polish
Association of Wanda, Polish Language School, Polish radio
program, Polish folk dance group etc.), the Criollos are part
of a heterogeneous local culture, characterized by a strong
Brazilian cultural influence (alternatively speaking Spanish
and Portuguese), are not ascribed to any particular ethnic
group and have no institution that would stand out for them
as a homogeneous ethnic group. Both Criollos and Polish
settlers have little contact with Mby’a Guarani, who live in
villages scattered throughout the region.
Background
In Poland honey has been gathered since many centuries,
especially in the forest rich areas. The only bee producing
honey is Apis mellifera in this country. First honey was
collected from the wild. Nevertheless, this practice was not
sustainable and since the Middle Ages was being replaced by
breeding bee in hives. The first beehives were located in
forests and they were natural holes in old trees. Since the
XVIII century natural hives started to disappear. A
beekeeper did not have to go to the forest and climb a tree in
search for honey anymore. Instead, some pieces of trunk
with holes were kept near households. From those primitive
hives modern beehives developed in the second part of the
XIX century, provided with moving parts, so that
honeycombs were not destroyed anymore while collecting
honey [39].
Honey was used basically as a remedy, titbit, and as an
ingredient for Christmas and wedding cakes by the country
inhabitants. In the nobles' houses honey was consumed more
frequently in form of fermented alcoholic drink (honey
liquor) and in spicy cakes, called pierniki. The honey liquor
was a genuine Polish drink, consumed in a large quantity.
The consumption of honey liquor decreased in the XIX
century due to the popularization of imported wines and
vodka. In the country honey beer was sometimes prepared by
solvent farmers [39].
In the Polish traditional medicine honey has been a
popular remedy to treat respiratory diseases, gastrointestinal
disorders and dermatological problems. Honey has also been
highly prized as a medicine for heart disorders and for
contagious diseases (chickenpox, measles). It has been used
pure or in mixture. For example, to treat cold and flu, honey,
butter and garlic were added to hot milk and drunk together.
Sometimes this home cure was replaced by mixed vodka and
honey. To treat contagious diseases, like measles,
lactofermented cabbage juice was mixed with whey, honey
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and fat. It was given to children to externalize skin eruption
intensively and with this precipitate a healing process. Those
cures represent the remedies used mostly in the past [39].
As for the importance of honey in the studied region, the
available information can be traced back to the period when
Jesuit missionaries arrived to the area, for the indigenous
populations of Mby'a [32]. These beneficial insects are
central in the cultural representations and mythology of
American ethnic groups such as the Maya, Kayapó, Toba,
Wichí, Mby'a, among the others. Honey, larvaes, propolis,
pollen and wax obtained by these groups are valuable
sources of food and medicine [15, 17, 40, 41]. Recent studies
with Toba, Wichí and Mby'a indigenous groups revealed
their deep understanding of ecological relationships between
bees, vegetation and their natural predators [31, 32, 41]. In
the province of Misiones, collecting honey from the forest is
a traditional activity performed by groups of Mby'a [31, 32,
40] as well as by farmers and new settlers to the area
(Europe, Brazil and Paraguay) [42]. However, no
information is available for the Criollos communities in this
region.
As for the local medicine, some researchers have been
carried out in Misiones, especially focusing on herbal
medicine of indigenous groups [44], Criollos and new
settlers' groups [26, 29, 44-46].
Information on the species of Hymenoptera bees from the
region, especially from the tribe Meliponini, is scarce and
sometimes refers to studies done in the past and in the
neighboring countries [47, 48]. Recently we have found
references for the presence of some species of Hymenoptera
of Misiones in the Moure's Bees Catalogue [49], while the
book of Silveira et al. [50] is a reference to the taxonomy of
bees in the region. One problem for the study of use of
honeys and bee's ecology is the lack of information on
richness, diversity and taxonomy of bee species [51].
MATERIALS AND METHODOLOGY
This study is based on the results of two larger projects in
progress in the mentioned areas. Based on prior local
biological knowledge of Hymenoptera, we prepared an openended questionnaire. It consisted of seven sections with
questions that sought to understand the contexts of use of
Hymenoptera honey that people knew and /or used. Within
the alimentary use, we distinguish between the frequent
consumption of honey, included in everyday diet and in
preparation of festive dishes, and the sporadic one. The latter
is defined as an occasional and opportunistic consumption
during field activities and trips to the forest, when honey is
harvested and eaten at once, without being saved for later on.
With regard to the medicinal uses assigned to honey and
other products derived from it we wanted to investigate a)
the conditions or illnesses treated, b) the forms of preparation and /or administration of remedies that include honey,
and c) the role of honey in the preparation of home remedies
when they included other elements (plants, animals, pharmaceuticals).
We worked with 16 Polish settlers, aged between 39 and
77 (9 men and 7 women), and with 23 Criollos farmers, aged
between 20 and 70 (14 men and 9 women). In both cases the
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proportion between men and women was similar. They were
selected from among adults who formed families. In the
Polish population there are both urban and rural inhabitants.
For this study only the latter were chosen. Sixteen farmers of
Polish origin account for 42% of all Polish inhabitants in the
Lanusse and Wanda region who dedicate themselves to
agriculture. We worked with all families that we found
present at home at the time of our arrival, except if they were
close relatives of one already visited. Criollos participants
were chosen randomly from 72 informants.
The information is organized according to topics and
informants in Excel tables. With an objective to analyze the
number of medicinal uses assigned to honeys, body systems
and plant and fat components present in the complex
remedies, we used the no parametric Mann-Whitney test
(contrast of two independent samples). Contingency tables
were made and values compared, by Chi-square test, the
richness of medicinal uses of honey, the differences in the
application of bee and yateí honeys, and the ways of
preparation and administration of medicines, between both
populations. In both analyzes Infostat [52] program was
used. Finally, the Simpson's similarity index was calculated
to find out to what extent Poles and Criollos share the same
pool of products, animal and / or plant species, in the
preparation of medicines based on honey.
The plants were identified by the authors (NH and MK)
and have been deposited in the herbarium of the Universidad
Nacional del Noroeste (UNNE). Some of the bees of the
tribe Meliponini were identified by Claus Rasmussen
(Department of Entomology, University of Illinois USA) and
Fernando Silveira (Department of Zoology, Federal
University of Minas Gerais, Brazil), while the rest of the
insects were identified by FZ, using taxonomic keys [50, 53].
The insects were deposited in the entomological collection of
the Universidad Nacional de Misiones (UNAM). While
progress has been made on the correspondence between
vernacular and taxonomic species names, some scientific
names assigned to ethnospecies could be modified with the
advance of the overall project.
RESULTS
Honey from 17 ethnospecies of Hymenoptera and 2
piqueras (an entrance to a colony made from cerumen - a
mixture of wax and plant resins) were named as useful
resources. Four different categories of use were registered, as
well as restrictions on their consumption (home food and/or
sporadic food, medicinal, ornamental and cosmetic). In total,
433 reports were registered; medicinal uses were the most
frequently mentioned. Bees (Apoidea) were the most often
mentioned insects. The stingless bees of the Meliponini tribe
stand out as a useful group (12 ethnospecies).
Taking into account the relative importance assigned to
honey (based on the frequency of mentions), Apis mellifera,
known locally as bee or eropa - and yateí (Tetragonisca
angustula) were the most important. Also the use of honey
from two wasps (Vespoidea) and a bumblebee were
recorded. The inhabitants of the area group the bees of the
tribe Bombina and subtribe Xylocopini under the vernacular
name mamangaba (bumblebee), possibly due to morphological and behavioral similarities (Table 1).
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Melliferous Hymenoptera Used by Criollos (N=23) and Polish (N=16) Settlers. Data about the vernacular name, number
of total applications, category of use and honey productivity is presented (obtained during interviews). UP= used product:
H= honey; P= piquera (nest entrance); HC= household consumption; SC= sporadic consumption; MED=medicinal;
ORN=ornamental; COS=cosmetic; RU= restricted uses; *Species cited only by Criollos; Θ Meliponini Bees
Uses

Vernacular name

Species

Total
Uses

UP

FOOD
HC

SC

MED

COS

ORN

RU

Honey production
(Kg)

Abeja o eropa

Apis mellifera

185

H

75

0

105

1

0

4

8-25

Yateí

Tetragonisca angustula Θ

125

H

19

3

100

0

2

1

0,3-1

Miri, mirin

Plebeia spp Θ

28

H

1

18

9

0

0

0

> 0,4

Borá o yatei grande *

Tertragona clavipes Θ

23

H

1

5

2

0

0

0

1-4

Carabozá o Irapua o cortapelo

Trigona spinipes Θ

19

H

0

15

7

0

0

1

1-3

Lechiguana

Brachygastra spp

9

H

1

18

0

0

0

0

0,5-1

Mambuca

Cephalotrigona spp Θ

9

H

0

5

0

0

0

0

2-4

Cabichuí

8

0

2

0

0

0

0

S/d

Mamangaba

8

0

5

0

0

0

0

>1

Mandasaia *

Melipona spp Θ

8

H, P

1

5

3

0

0

0

1-4

Guaraipo

Melipona spp Θ

5

H

1

7

0

0

0

0

1-5

Iratín *

Lestrimelitta limao Θ

5

H, P

0

2

1

0

0

0

>1

Caga fogo

Oxytrigona spp Θ

5

H

0

1

0

0

0

0

s/d

Mandurí

Melipona spp Θ

3

H

0

5

0

0

0

0

1-4

Carnicera

Agelaia multipicta Θ

2

H

0

1

0

0

0

0

>1

Tachado

Scaptotrigona spp Θ

1

H

0

9

0

0

0

0

1-4

Abejas de suelo (guira o
uruzú)

Schwarziana spp Θ

1

H

1

7

0

0

0

0

1-3

Total

444

100

108

227

1

2

6

According to the perception of local people and their
personal experience, the organoleptic characteristics and
quantity of honey produced by each ethnospecies is highly
variable. For example, honey of carabozá is sometimes considered of bad flavor and not always safe for consumption,
for the reason that carabozá feeds on different fluids of dead
animals and excrement. Despite the negative associations,
carabozá's honey has been relatively frequently used as
sporadic food and even medicine. Other honeys, for example
mirí and borá's honey, are considered "strong" (mostly the
latter) and of sour taste. Some honeys, including honey of
the bee (4 citations), are considered harmful when consumed
in large quantities.
In all cases the honeys are used as food. Although we
registered frequent consumption - particularly of the honey
bee and yateí- (Food in Table 1) and a sporadic one, during
activities in the field and forest, when a nest is found and
honey eaten at once (Sporadic in Table 1). This pattern of
use occurs in most reported ethnospecies. It was explained to
us that honeys of some species are infrequently used because
they are dangerous (e.g. carabozá and caga fuego), for
others the scarcity and uneven distribution of nests was the

reason of sporadic use (especially of the genus Melipona)
and low productivity (e.g. mirí), among other factors.
However, occasionally we found honeys of some of these
ethnospecies in households, stored in jars or bottles. The use
of bumblebee and wasp's honeys are rare, given the high risk
of being stung during harvesting and usually form a part of
adventure games related to childhood and adolescence.
However, if a nest is found during field work, performed far
from home, it is often exploited in the moment.
The honeys of yateí and bee are the only ones that are
consumed both pure and in mixture. Poles consume honey
mainly in baked sweets (40%) as a sweetener for hot and
cold beverages (30%) and spread on bread (24%). The order
of importance changes for the Criollos, who use those
mainly pure (37.8%), with bread (18.9%) for breakfast and
tea. Finally these farmers reported on the occasional use of
honey with boiled cassava, reviro (traditional dish made
from wheat flour, salt and water, fried in fat) and popcorn.
Instead, yateí's honey, more liquid, smooth and distinctive in
taste, in both studied areas is mainly consumed pure and in
lower proportion than bee's honey. As it will be discussed
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Fig. (2). Total number of mentions (Criollos and Poles) on the medicinal use of honeys from seven different Hymenopteran ethnospecies
(listed on the left) used to treat various disorders of body systems (listed on the right) in the north of the Misiones province.

below, although it can be eaten for nutritional purposes,
yateí's honey is considered primarily as a medicinal resource.

similar comparison with the bee's honey, did not reveal any
significant difference.

Medicinal Uses of Honeys

Conditions and Illnesses Treated with Honey

Seven of the mentioned species were cited for at least
one medicinal use. As in the case of food, bee and yateí are
the ethnospecies with the largest number of reports (Table
1). The bee's honey was mentioned as a remedy of 6 corporal
systems. The yateí had no reports for the circulatory and
osteo-artromuscular systems (Fig. 2). The rest of ethnospecies were cited for respiratory system disorders, while the
honeys of mirí and carabozá are also used to treat disorders
of osteo-artromuscular and dermic systems (Fig. 2). The
ethnospecies borá, mandasaia and iratin were exclusively
mentioned as medicinal by the Criollo population (Table 1).
For the mandasaia and bees, both the use of honey and
piquera was reported. Borá, in turn, was cited as medicinal,
but no specific reference was made to its use nor to its
consumption patterns.

Home remedies based on honey treated most frequently
illnesses related to the respiratory system in both populations
(72% and 76%, respectively). Between the two populations,
honeys from bee and yateí's together were significantly more
mentioned by the Criollos for treating the respiratory and
skin system (χ2 = 6.08, P = 0.014; α= 0.05 and χ2 = 7.35, P =
0.006, α = 0.05), while the Polish use them more against
gastrointestinal disorders (χ2 = 5.14, P = 0.023; α= 0, 05).
The differences referring to the respiratory system remain
between these two cultures (χ2 = 8.80, P = 0.003; α = 0.05)
when considering only the applications assigned to yateí's
honey. Honey of bee, was used significantly more in
treatments of the skin system by Criollos (χ2 = 4.45, P =
0.035; α= 0.05) and the digestive system by Poles (χ2= 9; P
= 0.003; α= 0.05).

The average number of systems treated with honeys were
2 (SD 1.24) and 1.75 (SD 1.18) in criollos (N=36) and Polish
population (N=16), respectively. In both cases, the maximum
of treated systems per informant was 4 and the minimum 1.
By comparing these independent samples (Mann-Whitney
two-tailed test) no significant differences were found: ·# of
medicinal uses: W = 292, P = 0.409 and # of corporal
systems treated: W=300, P = 0.514.

In total, the surveyed persons cited ten different
respiratory ailments that can be treated with bee and yateí's
honeys interchangeably. Those cited, as they are called in the
area, were: tuberculosis, sore throat, cold, angina, asthma,
lung problems, pneumonia, bronchitis, colds, flu and cough.
Pulmonary problems and pneumonia were cited only by
Criollos. This group also gave a greater number of reports
for treatments of bronchitis and flu.

As the bee and yateí's honeys are distinguished for their
richness in medicinal uses, in both populations, so we will
analyze these uses in depth. The average number of uses
cited per person in the Criollos population was 4.83 (SD
2.53, range 2-11) and 4.5 (SD 3.27, range 2-12) for the
Polish population. We found a significantly higher number
of citations on the use of honey of yateí among Criollos than
among Poles (χ2=9.33, P = 0.0023, α= 0.05). However, a

Modes of Preparation and Administration of Home
Remedies
Poles and Criollos prepare home remedies with honey in
a similar way but show differences in the frequency of
application of a given mode. Among Poles, the most
common forms of preparation are the mixture of honey with
other components without cooking (cold or heated), followed
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Fig. (3). Chi square comparison of ways of preparation and administration of honey-based home remedies among Criollos (N=23) and Polish
settlers (N=16), the north of Misiones province. * Indicates significant levels P< = 0.05.

by consumption of pure honey and herbal infusions. Among
Criollos we found a greater diversity of forms of preparation,
cited with similar frequency. The prevailing modes of
preparation were: intake of pure honey, followed by
infusions, syrups and poultices (Fig. 3).
Syrups or "xarope", are prepared by cooking the honey
on the low heat with several leaves or different fruit plants
(Table 2), while poultices are made with sheets of paper or
leaves of plants dipped in honey and then placed on the
affected area (on the chest, on wounds or boils). Another
remedy used by Criollos, consists of frying garlic and then
mixing it with honey (Fig. 3).
As for ways of preparation and administration in respect
to the ethnospecies involved, we found that both groups
Table 2.

prefer pure honey of yateí. This is explained by the concept
of "purity" and "supreme medical property" associated with
this honey, present in both cultures. Poles preferentially use
yateí's honey pure and honey of bee in blends with other
natural remedies. In contrast, among the Criollos both types
of honey are prepared in a similar way, although they use
pure honey of yateí more commonly, just as Poles. Poultices
are made with both honeys.
Homemade Complex Remedies
The homemade complex remedies include all cures based
on additional components and products used together with
honey. These components account for 40 medicinal plant
species, obtained in the area, of which 22 are exotic and 18

Resources Used in Traditional Home Medicine by Criollos and Poles in the North of Misiones. The Table is Divided into
Plant and Animal Resources, Industrially Processed Plant Species, and Pharmaceutical Products, which include a Range
of Drugs containing Acetylsalicylic Acid
Criollos

Plant
Vernacular
Name

Species

Family

Number of
Collections

Aipo

Foeniculum vulgare Mill.

Apiaceae

FZ109

Ajo

Allium sativum L.

Alliaceae

Aloe fino

Aloe sp.

Alliaceae

Ambay

Cecropia pachystachya Trécul

Cecropiaceae

Ananá

Ananas comosus (L.) Merr.

Apepú

Berro

Used
part

Origin

Flowers

Poles

Number
of
mentions

%

Number
of
mentions

%

Exoticadventitious

3

2,6

0

0

Bulbs

ExoticCultivated

3

2,6

0

0

Leaves

ExoticCultivated

0

0

1

1,5

Leaves,
buds

Native

5

4,4

2

3,0

Bromeliaceae

Fruits

ExoticCultivated

5

4,4

0

0

Citrus aurantium L.

Rutaceae

Fruits,
juice

Exoticadventitious

1

0,9

2

3,0

Nasturtium officinale R. Br.

Brassicaceae

Leaves
and
stems

Exoticadventitious

4

3,5

0

0

MK04_07
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Criollos

Plant

Number of
Collections

Used
part

Origin

%

Number
of
mentions

%

1

0,9

0

0

ExoticCultivated

1

0,9

1

1,5

Exotic
introduced

3

2,6

1

1,5

c

0

1

1,5

Exoticadventitious

0

0

2

3,E

Leaves

ExoticCultivated

3

2,6

3

4,5

MK71_09

Leaves

Exotic
introduced

0

0

1

1,5

Poaceae

FZ102

Whole
plant

Exoticadventitious

1

0,9

0

0

Myrtaceae

MK93_09

Leaves

Native

1

0,9

0

0

Leaves

NativeCultivated/
ExoticCultivated

1

0,9

0

0

MK35_09

Leaves

Native

0

0

1

1,5

MK38_09

Leaves

ExoticCultivated

2

1,8

0

0

Rutaceae

leaves,
shoot;
fruits,
juice

ExoticCultivated

12

18,4

9

13,6

Linum usitatissimum Griseb.

Linaceae

Leaves

Exoticadventitious
and/or
cultivated

1

0,9

0

0

Malva blanca

Sida cordifolia L.

Malvaceae

Leaves

Native

1

0,9

0

0

Mamón macho

Carica papaya L.

Caricaceae

flowers

Nativecultived

4

3,5

0

0

Mandarina

Citrus reticulata Blanco

Rutaceae

Leaves

ExoticCultivated

2

1,8

0

M

Manzanilla

Matricaria recutita L.

Asteraceae

flowers

Exoticadventitious

0

0

3

4,5

Marcela

Achyrocline satureioides
(Lam.) DC.

Asteraceae

flowers

Native

0

0

1

1,5

Matico

Baccharis spp.

Asteraceae

Leaves
and
stems

Native

0

0

1

1,5

Menta casera

Mentha pulegium L.

Lamiaceae

Leaves

Exoticadventitious

1

0,9

0

0

Naranja

Citrus sinensis (L.) Osb.

Rutaceae

fruits,
epicarp;
leaves

ExoticCultivated

13

19,2

2

3,0

Vernacular
Name

Species

Family

Caraguatá

Bromelia balansae Mez

Bromeliaceae

fruits

Native

Cebolla

Allium cepa L.

Alliaceae

bulbs

Cedrón

Cymbopogon citratus (DC.)
Stapf

Poaceae

FZ106

Leaves

Certal en planta

not identified

Asteraceae

MK103_09

Leaves
and
stems

Citrus in
general

Citrus ssp.

Rutaceae

fruits,
juice

Eucalipto

Eucaliptus ssp.

Myrtaceae

Floripón

Brugmansia suaveolens
(Humb. & Bonpl. ex Willd.)
Bercht. & J. Presl

Solanaceae

Gramilla

Cynodon dactylon (L.) Pers.

Guabirá

Campomanesia xanthocarpa O.
Berg var. Xanthocarpa

Guaco

Mikania glomerata Spreng;
and/or M. laevigata Sch. Bip.
ex Baker, M. guaco Bonpl.

Asteraceae

Lengua de vaca

Chaptalia nutans (L.) Pol.

Asteraceae

Lima

Citrus aurantifolia (Christm.)
Swingle

Rutaceae

Limón

Citrus limon (L.) Bur.

Lino

MK82_09

MK34_07

MK102_09

Number
of
mentions

Poles
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Criollos

Plant
Vernacular
Name

Species

Family

Oreja de gato

not identified

Palo amargo

Picrasma crenata (Vell.) Engl.

Simaroubaceae

Pari paroba

Piper mikanianum (Kunth)
Steud. var. mikanianum

Piperaceae

Pomelo

Citrus paradisi Macf.

Repollo

Number of
Collections

Used
part

Origin

Leaves

Poles

Number
of
mentions

%

Number
of
mentions

%

1

0,9

0

0

Bark

Native

0

0

1

1,5

Leaves

Native

2

1,8

0

0

Rutaceae

fruits,
juice

ExoticCultivated

2

1,8

1

1,5

Brassica oleracea L.

Brassicaceae

Leaves

ExoticCultivated

1

0,9

0

0

Sabuguero

Aralia soratensis Marchal

Araliaceae

FZ108

flowers

Native

3

2,6

0

0

Salvia

Lippia alba (Mill.) N. E. Br.
var. Alba

Verbenaceae

MK43_09

Leaves

Nativecultived

3

2,6

0

0

Sauco

Sambucus australis Cham. &
Schltdl.

Adoxaceae

MK13_07

flowers

Native

3

2,6

0

0

Talera

Celtis iguanaea (Jacq.) Sarg. ;
Celtis brasiliensis (Gardner)
Planch.

Ulmaceae

FZ101

leaves,
shoots

Native

3

2,6

0

0

Tilo

Heteropterys glabra Hook. &
Arn.

Malpighiaceae

MK28_09

Leaves
and
flowers

Native

0

0

1

1,5

Violeta

not identified

1

0,9

0

0

1

0,9

0

0

MK07_07

Leaves

Pollen
Animals
resourse
Butter

Bos taurus

0

0

1

1,5

Milk

Bos taurus

1

0,9

7

10,
6

Capybara fat

Hydrochoerus hydrochaeris

2

1,8

2

3,0

0

0

2

3,0

2

1,8

0

0

Industrially
processed plant
species
Red wine

Vitis vinifera L. subsp. vinifera

Vitaceae

Flour

Triticum ssp.

Poaceae

fruits

Coffee

Coffea arabica L.

Rubiaceae

seeds

0

0

2

3,0

Sugar cane
spirit

Saccharum officinarum L.

Poaceae

stem

1

0,9

0

0

Oil (maize,
sunflower or
soy)

Zea mays L., Helianthus
annuus L., Glycine max (L.)

Poaceae,
Asteraceae,
Fabaceae

m.p., oil

6

5,3

6

9,1

Tea

Thea sinensis L.

Theaceae

Leaves

6

5,3

9

13,
6

8

7,0

3

4,5

114

100

66

10
0

Pharmaceuticals
Total
Number of products

native, 8 plant species that are industrially processed, 3 of
animal origin and 1 pharmaceutical drug (Table 2).
Criollos use a greater number of plant species than Poles,
and for both groups the exotic prevail over the native ones.

42

26

Among the exotic species, 6 species of citrus are included
with a high percentage of citations. This is most distinctive
among Criollos, who make use of leaves, juice and peel of
various citrus species in combination with honey or with
other plants and products. Among the industrially processed
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General Characteristics of the Composition, Richness and Origin of Products and Species (Animal and Plant) Used in
Home Remedies made by Criollos (N=23) and Poles (N=16). In total 39 Plant Species were Registered; 36 Identified and 3
Unidentified. The Calculation of the Native and Exotic Taxa was Done, Based on Identified Ones
Variables

Criollos

Poles

Total

Number of plant species

28

17

39

Number of exotic plant species

17

10

20

Number of native plant species

8

6

16

Number of industrially processed plant species

4

4

6

Number of animal origin products

2

3

3

Total number of natural resources
Number of exclusive products/species
Number of shared species

plant, the use of black tea and plant oils stands out for both
populations. Among the animal products, milk is the most
frequently used by Polish immigrants (mixture of milk and
honey) and fat of capybara (Hydrochoerus hydrochaeris) is
employed in equal proportions (Fig. 4).
When comparing the similarity of components used by
both populations, we find a high number of therapeutic
resources (plants, animals, industrial products) used
exclusively by one group (Table 3) and a low number of
shared species and products (12). Simpson's index showed a
value of 50%. Similarly, when comparing the composition of
the home remedies between the two populations, we found:
1) that Criollos referred to a greater number of plant species,
2) Criollos mentioned a greater number of cures involving
plants than Poles (2,83 P / person 1,63 P / person, respect-

37

25

(75,5%)

(48,9%)

25

12

(51,0%)

(24,5%)

12

12

(24,5%)

(24,5%)

49
-

ively), 3) Poles use significantly more home remedies that
include fatty components (milk, animal fat and plant oil)
(Mann-Whitney W= 393, P= 0.021), 4) in both populations,
preparations that combine honey with other elements can
include between 1 to 8 taxa (Criollos) and up to 4 (Poles).
The results show that in addition to the differences between
groups, there are also differences within each group (Table
4).
The Role of Honey and Other Ingredients in Home
Remedies. Contexts of Use.
Honey is considered "healthy", "pure" and free of
preservatives or “chemicals" (the reference to "chemicals",
as it is understood in the study area, is related to something
unnatural and therefore not healthy, and even potentially

Pharmaceuticals
Animals products

Poles

Manufactured
products

Criollos
Citrus products
Native plants

Exotic plants
0

5

10

15

20

25

30

35

Number of mentions

Fig. (4). Number of mentions of the natural products included in honey-based home remedies, according to their origin and forms of
preparation for Criollos and Polish populations, the north of Misiones province. Given their high frequency of mentions, the citrus products
were marked separately.
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Contrast of Two Independent Samples Test (Mann-Whitney) about the Frequency of Reports of Honey-Based Medicines
and the Alternative Products/Species Mixed with Honey between Criollos (N=23) and Polish Settlers (N=16). Descriptive
Statistics and P Value are Present. * Indicates Significant Levels P< α= 0.05. Nd= Variable Constant
Honey-based medicines

Population

Criollos

Poles

Variable

With plants

Honey
alone

1

2

3

<3

Total

# reports

26

42

13

7

3

Average

1,35

1,83

0,57

0,3

S.D.

1,53

1,47

0,95

Min-max

0-6

0-4

# reports

17

Average
S.D.

Oil/fat

Citrus

65

9

21

0,13

2,83

0,39

0,91

0,63

0,46

1,56

0,58

0,85

0-3

0-2

0-2

0-6

0-2

0-3

15

11

3

0

26

15

13

1,75

0,94

0,69

0,19

0

1,63

0,94

0,81

1,57

1,61

0,79

0,4

0

2,13

0,77

1,05

Mín-max

0-6

0-6

0-2

0-1

0

0-8

0-2

0-3

Mann-Whitney
(P)

0,322

0,034*

0,412

0,73

Nd

0,009*

0,021*

0,501

harmful). The role of different ingredients used in the
preparation of complex medicines is not always clear to
respondents. According to our findings, when combined with
other products, honey always possesses a medicinal action
(there were a few references on its inclusion as a flavoring).
In contrast, in most cases no particular medicinal role was
assigned to foods such as milk, black tea, coffee, sugar and
vegetable oil. The heated milk mixed with honey has been a
part of the traditional Polish pharmacopoeia but now is being
replaced by infusions of black tea or citrus leaves by Polish
descendants.

Criollos, which coincides exactly with the findings of others
ethnoentomolgical studies conducted in different regions of
America [18, 19, 41, 54- 56]. The high diversity of stingless
bee's species (aprox. 300 spp. for America) and their
behavior [57] would be the reason for the importance of
honey among rural inhabitants [57]. In our study this is
reflected in the number of used species (12 ethnospecies), in
the relative importance (reports), in the number of body
systems which are treated with honeys, and in the qualitative
evaluations which are attached to these insects ("timid",
"dirty", “pretty”).

The use of milk alone, without the addition of pure
honey, has never been mentioned as a remedy by
respondents. This finding makes us conclude that the only
curative ingredient would be the honey. According to the
local explanation, using milk in mixture with honey is 1) a
part of tradition, 2) that the hot milk warms the honey; 3) to
make a remedy more palatable for children. Black tea is used
primarily with honey and lemon juice in infusions. In some
cases the sudorific property is assigned to it, but mostly it is
applied as a flavoring and supplier of liquid to mixture of
honey with lemon. Similarly, vegetable oil is added to the
honey before warming it. In all these cases, neither oil nor
tea or other ingredients mentioned have been used alone as
remedies.

The number of ethnospecies of stingless bees reported in
the present work is similar to studies conducted among
indigenous groups of Mby’a, living in the same region [31,
32], with 14 y 13 ethnospecies, respectively. Nevertheless,
these studies do no present reliable identification of reported
species, which hinders a reliable comparison. Similarly, the
absence of inventory of Meliponini species for the region,
makes it difficult to put into a wider perspective the
importance of these taxa in the studied cultures.

Moreover, for some combinations it was explicitly
reported that only honey has healing properties and that
other components were added to ameliorate symptoms or to
promote the curing action, e.g. honey is consumed with
vegetable oil and capybara fat to avoid constipation in
children and eliminate chest congestion; and poultices are
prepared with flour to mature boils, but the flour was only
reported as an adherent for a more effective applications of
honey.
DISCUSSION
The stingless bees occupy a prominent place among the
species used as food and medicine by Polish settlers and

In particular, the link between humans and stingless bees
was thoroughly documented by Posey [17] among the
Kayapó, who recorded the alimentary, materials, medicinal,
and ceremonial uses for this group of bees.
Among the Toba and Wichí of the Argentinean Chaco,
Arenas [41] reports the use of 9 species of stingless bees
(Meliponini). These populations utilize honey, propolis, wax
and cerumen to make arrows, and to mend cracks in
containers. We also find other, less detailed reports on the
use of honey in the same region [58]. The historical
importance of honeys of these bees to the Chaco indigenous
communities is widely documented by the Jesuit monks,
who worked in the region during the XVIII century [16].
In our study yateí and bee received the most reports. The
importance attributed to bees is different for different
cultural groups. In the literature, it is possible to find species
widely cited for many cultural groups and regions such as
Trigona spinipies [17,18, 59-61]. While other less mentioned
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species, are often highly ranked for the cultures that use
them.
According to the literature, the importance of honey
producing species varies among cultural groups, e.g.
Tetragona clavipes and T. trinidadelzsis were identified as
the most important insects in the diet of the Yukpa, from the
Colombian-Venezuelan border region [62], while the
Melipona scutelllaris is a species that received greater
relative importance (RI sensu Bennett and Prance [63] in
Pernambuco, Brazil) [64]. Occasionally, there can be found
reports, in which the European bee receives greater number
of medicinal uses than the native species [65], which
coincides with findings of our study.
The differences, that we have found, in utilization of
honey of bee and yateí, in respect to other species, as we
estimate, are due to the cultural and historical reasons. The
importance of yateí, can be explained by its importance to
the indigenous groups of the region. Indeed, we think that
these cultural elements have had more influence than the
biological and ecological characteristics of the species, such
as honey productivity. In particular yateí is a small insect
(3mm), with low honey productivity, but gentle and
abundant. This species has a central position in the
ontogenesis myth of the Guarani culture, where the honey is
mentioned as a food that the sun gives to his sister - the
moon. In this myth the sun creates the yateí to protect the
honey. Consequently, the honey belongs to humankind, in
the Guarani's worldview, because the moon is considered
one of their ancestors [66]. We presume that the native
peoples could have influenced the Criollos populations, and
then the immigrants living in the region, on the valuation of
this resource. Another factor that could have affected
positively and strengthened the medicinal use of yateí's
honey today is its promotion in the media and through local
markets, as well as its presence in pharmacies, where this
honey reaches high prices. While it is difficult to establish
the influence of indigenous culture in the current national
population, we think that the presence of yateí on the
premises, in breeding boxes, and the emotional value it
obtains, as an aesthetically pleasing animal, expresses the
central role of this insect in the local culture.
On the other hand, bee is a large insect, highly
productive, that can be aggressive, and is equally important
for both cultural groups. As bee's honey is an important
resource in contemporary diet around the world. In the
Polish folk culture it has a strong tradition of use [39], and
also, in Argentina, bee's honey is among the major
agricultural products [67].
The pattern of use, occasional and opportunistic of the
edible honeys of most of the reported ethnospecies in this
study, makes it difficult to estimate the real importance of
this resource in the local diet. In any case, these resources are
not available to all members of the family, but mainly to men
working in the forest and the agriculture fields, and for
children playing in these areas. The context of games in
which the honey of wasps was gathered, was documented by
Costa-Neto [19]. The importance of honey as a food and
nutritional resource has been recorded among various
American cultures (Toba and Wichí [41]; Yukpa [62]; Ache
[68]; among others). Nevertheless, the current deterioration
of natural environments has been a reason for the decline in
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honey harvesting from the wild by the participants of our
study. In fact, the effects of deforestation were measured for
stingless bees in subtropical rain forests of America [69-72].
As we observed, only the honeys of bee and yateí are
used in the diet of Polish settlers and Criollos with a clearly
alimentary purpose. On a daily basis these honeys are
consumed for breakfast and tea. The use of honey as an
ingredient in baked sweets (honey cakes, honey biscuits) is a
part of the Polish cultural heritage. This is reminiscent of the
past habits, when Polish farmers led a life based on
subsistence farming, so they sweetened everything with
honey instead of sugar, to reduce expenses. In different
contexts (dessert, snacks, trips to the forest, childhood
games, rounds of mate) pure honey was assigned the role of
wild sweet, unprocessed and therefore free form chemicals
and preservatives, unlike sugar.
Food as Medicine and Medicine as Food
In both groups, apart from having clearly alimentary and
medicinal uses, honey is also applied as functional food [6].
This is explicit as it is considered healthy, pure, and
beneficial to the well-being and the health of the human
organism. Although it has not been specified, what exact
action is produced by honey consumption to preserve health.
Honey is consumed by both adults and children, without age
discrimination as it is considered totally safe product. It is
often consumed pure as titbit, unlike sugar, for its flavor and
beneficial action to the organism. Moreover, we presume
that honey plays a role of a medicine food, when it is
consumed as an energy booster and a preventative of disease
(it is considered that the daily consumption raises defenses
and avoids respiratory diseases) (coining the terminology
proposed by Pieroni & Quave [14]).
The results indicate that both cultural groups share
broadly the same corpus of traditional medical knowledge of
yateí and bee species. This was evident in terms of medicinal
uses. Honeys of both species were used primarily for
respiratory diseases, and within this category, we found a
large range of ailments treated with these honeys in both
populations. In the literature honeys of bees and wasps are
mentioned as remedies for treating a wide variety of
diseases, including respiratory ones [18]. However, we have
not found studies that would analyze, in particular, ailments
and treatments cured with honey. So it is difficult to compare
our results with other available works.
The differences observed in the use of honey of yateí can
be reflected in greater knowledge and management strategies
of local environment by Criollos, who have longer ancestry
in the region and stronger links with local groups. By
analyzing both cultures separately, there was a higher
frequency of use of honey to treat respiratory and digestive
systems among Criollos and Poles, respectively. These
differences can be understood if we take into account
different socio-cultural and environmental contexts, as well
as the choice of treatment of diseases in both groups.
Criollos, in general terms, are less wealthy and have less
access to health centers and pharmacies [73]. Therefore, they
rely to a greater extent on home therapy. On the other hand,
Poles, turn directly to biomedical specialists, when an illness
is recognized as serious (e.g. bronchitis, pneumonia).
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Furthermore, these differences could also be explained
by the increased frequency of certain ailments in each group.
For example, skin conditions were most commonly reported
among Criollos, as they work in predominantly rural and
forested areas, what makes them potentially more prone to
accidents or attack of insects. Their less favorable health
status (due to the economic situation mentioned above) could
explain the high incidence of boils. Poles reported
significantly greater use of honey for ailments of the
gastrointestinal system (mainly for digestive conditions).
These conditions can be attributed to the type of their diet –
high consumption of pork meat. Also the use honey is well
established in the Polish folk pharmacopoeia [39]. Although
honey is not popular remedy for digestive disorders in
Poland, in the new context, immigrants possibly gave greater
therapeutic importance to animal products available on the
farm (milk, honey, butter and lard) due to the lack of
knowledge of the local flora and a great distance to health
care centers [74]. This argument is strengthened by the
assumption, which states that remedies based on domestic
animals are of the European influence [60]. To treat
digestive disorders Criollos employ a large pool of plant
resources [45, 46].
Complex Remedies,
Administration

Forms

of

Preparation

and

The use of various natural resources to cure the same
illness has been understood as an adaptation to availability
/accessibility to them [60].
The results of our research showed little variation in
utilization of honeys of different ethnospecies to treat
corporal systems. In contrast, the high number of plant
species and products used in the preparation of complex
medicines are the main strategies used in the area.
The larger number of plant species reported by Criollos
(who basically share the use of exotic species with Poles)
and the relatively low number of shared plant species in
phytotherapy, can be explained by Criollos' more prolonged
interaction with the local environment and with descendants
of the indigenous groups of the region. While Poles have
incorporated native plants in their phytotherapy, this is a
recent process. On the other hand, the widespread use of
citrus in both groups is possibly an influence of Jesuits'
monks in the area [75], and has been strengthened by the
availability and accessibility of this resource (always present
in home gardens), since it is one of the main crops in the area
[34].
Our results revealed a wide range of products of mixed
zootherapeutical (in this case honey) and phytotherapeutical
components. This link between phytotherapy and zootherapy
analyzed in this study was previously demonstrated by Alves
& Rosa [60] and Costa-Neto [18]. Alves & Rosa [60]
describe the therapeutic use of a drink composed of various
plants soaked in cachaça (Brazilian sugar cane liquor) or
white wine and kept in a bottle with animal's part
(Hippocampus reidi and Uca maracoani), called garrafada.
In our case a similar concoction (marinated, Table 3),
consisting of equal parts of honey and cachaça along with
sabuguero (Aralia soratensis) flowers, was mentioned by
one respondent, aged 71, who was born in Rio Grande do

Sul in Brazil but has lived for 40 years in Argentina.
Although this may be considered an influence of Brazilian
culture, the maceration, on the other hand, has strong roots in
the Old World [76, 77]. Other ways of preparations like
infusions, poultices and syrups reported in our study, were
cited before in the neighboring Argentinean regions [41, 58,
78]. On the other hand, the burning and inhalation of smoke
or wax of the nest of some stingless bees practiced among
indigenous and rural populations in Brazil [18, 54, 55], is not
observed as a form of administration in our study region.
The medicinal use of pure honey, especially yateí, is related
to the perception of purity and admiration of this insect in
the local worldview in Misiones.
In general terms, honey is always attributed with
medicinal properties in complex remedies; in contrast, the
role of other ingredients in the preparation of complex
medicines is not always clear to respondents. As mentioned
in the results, we assume that milk; black tea, coffee, sugar
and oil play the role of flavoring and conveyance medium in
the remedies, and not substances that contribute to the sought
pharmacological action.
We think that the richness of natural resources that are
combined with honey, compared to other studies that explore
the general zootherapy of other populations, is due to several
factors: a) the specificity and the depth of the treated subject,
b) the heterogeneity of the population with which we
worked, c) the richness of medicinal flora in the province of
Misiones, d) the importance of herbal pharmacopoeia in
Criollos traditional medicine, e) or this was not a specific
aim of previous studies. One can find a large and varied
number of representations and uses in a local community
when the treated topic is limited, even if a studied resource is
not of primary importance, as in the study of wasps
(Vespoidea), made by Costa-Neto in northeast Brazil. He
demonstrated a richness of knowledge and tradition of utility
of a group of insects less widely mentioned in ethnoentomology in more general studies [19].
CONCLUSION
The honeys of two species: bee and yateí held a
prominent place among the Hymenoptera species for their
alimentary and medicinal applications. They are also
employed as functional and medicinal food. In general terms,
we found a similar corpus of traditional medical knowledge
in both populations. The relation between phytotherapy and
zootherapy is evident for both Criollos and Polish groups.
Nevertheless, they show differences in forms of preparation
and administration. Besides, Criollos use greater number of
plant species and make more combinations of complex
remedies.
The alimentary and medicinal use of wild honey among
the studied communities can be understood by considering:
1) the interactions between the various cultural traditions in
the region (original inhabitants, Criollos and national
cultures, immigrants' culture), 2) the knowledge of the
natural environment, associated with the use and
development of daily activities 3) the time spent in this type
of environment 4) and the socioeconomic status, which in
turn translates into access to health care facilities.
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The first supposition, that should be explored in the near
future, would explain the presence of exotic species in
practices shared by both study groups. The second, greater
richness of native species (both Hymenoptera and plants)
used by Criollos. In effect, these people are in greater
contact with woodlands in good conservational status, and
visit them on regular basis to perform various activities
(clearing, hunting, harvesting of palm hearts, etc.).
Concerning the settlement period in the area, although none
are from old settlements, Criollos come from families, which
lived in similar environments elsewhere (Brazil, Paraguay
and central part of Misiones), whereas Poles come from a
temperate climate of central Europe. Finally, relatively high
socioeconomic status guarantees health insurance and access
to a vehicle, which facilitates access to urban health centers.
Indeed, we think that many of the differences found between
Poles and Criollos are due to decision making about how and
where (in which medical sector) to treat illnesses, having
into consideration economic background.
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