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ABSTRACT

It is known that honey has been used since ancient times in folk medicine to treat
illnesses. The antimicrobial action and antioxidant capacity, the high levels of phenolic
compounds, have aroused the interest of the scientific community. In addition to the
biological activities reported for this honey, such as anti-inflammatory, antibacterial,
antioxidant, among others. The Geographical Indication (Gl) of aroeira honey allowed
the recognition and added value to the product and regional beekeeping production.
This article presents a conglomerate of information about Aroeira honey, a mixed
honey of floral honey and melate, produced by the bee Apis mellifera L, the psyllid
Tainaires myracrodruon and the botanical species Astronium urundeuva.

Introduction

Natural product of high nutritional quality, produced
by bees from the nectar present in flowers, secretions
from living parts of plants, or from sap-sucking in-
sects. Rich in sugars, fructose and glucose, it is formed
through enzymatic synthesis and possesses high en-
ergy value. Consumed worldwide, it has become im-
portant for human health due to its various biological
properties, such as healing, soothing, wound healing,
stimulating, among others [1]. Numerous substances
present in honey are responsible for its qualifications,
which is why it has been used since ancient times in
folk medicine to treat various diseases. Greeks and
Egyptians topically applied honey to the skin to treat
wounds and burns [2]. Celsius, in the Christian era,
believed that honey has agglutinating properties on
wounds [3].

According to their origin, honey can be classified as
extrafloral (honeydew) or floral. Extrafloral honeys
consist of different floral sources, while honeydew
honey is obtained through secretions from living
parts of plants or excretions of sap-sucking insects,
as is the case with aroeira honey. Floral honey is ob-
tained from the nectar of flowers and can be classi-
fied as monofloral or multifloral [4]. However, the
chemical composition depends on various factors
that influence the composition, such as botanical ori-
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gin, soil type, and time of year, region where they are
collected and produced, among others [5].

Literature Review

Aroeira honey

The aroeira honey produced in the North of Minas
Gerais has antimicrobial, antioxidant, and gastroin-
testinal properties, with a less sweet taste and the
unique characteristic of never crystallizing at room
temperature. It is a mixed honey of honeydew and
floral nectar, obtained through secretions from living
parts of plants or excretions of sap-sucking insects.
The production period is characterized by low flo-
ral availability, high temperatures, and low humidi-
ty. This combination of factors makes flowers scarce
during the dry season, leading bees to seek aroeira as
a viable alternative for honey production [6].

The aroeira trees shed their leaves during the dry
season, and to protect themselves from the sun’s
rays, they utilize sap-sucking insects (psyllids -Tain-
aires myracrodruon) [7]. By feeding on the trees, the
psyllids induce the aroeira to produce phenolic com-
pounds, which are expelled by the plant and used as a
natural sunscreen. These insects, in turn, feed on the
sap enriched with phenolic compounds and release
a sugary substance known as honeydew. Bees then
collect this sugary substance, mixed with phenolic
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secretions and excretions from the psyllids, to produce
honey [6]. Aroeira honey from North Minas Gerais con-
sists of the flowering of the aroeira tree and honeydew
from these insects, making it an exclusive product of
the region. This honey should be harvested immediate-
ly after the flowering of Astronium urundeuva to ensure
the purity of the monofloral honey [8].

Hence, honey becomes an interaction between the
aroeira tree (Astronium urundeuva) and the psyllid
(Tainaires myracrodruon). The sap sucked by the psyl-
lid undergoes digestion and maturation within its or-
ganism, resulting in the excretion of a sugary substance
that stimulates the aroeira to produce secondary me-
tabolites, particularly phenolic compounds. This pro-
cess imparts peculiar characteristics to the honey, such
as its dark amber color, a feature that, for a long time,
rendered the product of low commercial value. Often,
beekeepers would maintain honey stocks until the fol-
lowing harvest season [9].

Thus, it possesses distinctive characteristics such as
high levels of invertase and the presence of melezitose
and erlose, high density, dark amber color, elevated
electrical conductivity, high ash content, lower acidity,
and a high concentration of phenolic compounds un-
common in any other type of honey. Research conduct-
ed in collaboration with the Ezequiel Dias Foundation
(FUNED) highlighted the honey’s antibacterial activity
against Helicobacter pylori, the etiological agent of gas-
tritis, stomach cancer, and gastric ulcers [9,10].

In 2020, the application for the registration of Geo-
graphical Indication for Aroeira honey from North
Minas was submitted to the National Institute of In-
dustrial Property (NIIP). This involved a preliminary
survey with a bibliographic and documentary search,
followed by an assessment of the registration status of
the Council for the Development of Apiculture in North
Minas (CODEANM) and the requirements for intellec-
tual property protection.

Subsequently, questionnaires and interviews were
conducted with CODEANM members, as well as gov-

ernment and private entities involved [11].

In studies conducted, the results from color determina-
tion indicate that the evaluated aroeira honeys exhibit-
ed a dark amber hue, similar to Manuka honey. Analy-
ses for phenolic and flavonoid content were higher or
equal to those found in the literature for other honeys,
regarding the assessment of antioxidant capacity [5].

Discussion

Antioxidant capacity

Antioxidants are substances closely linked to the pro-
tection and prevention of the cellular oxidation pro-
cess, with the ability to eliminate and inhibit the action
of free radicals. They are substances present in foods,
especially derived from plants [12]. Honey, being es-
sentially derived from plants, whether from floral nec-
tar, sap-sucking insects, or a mixture of these sources,
carries secondary metabolites, such as phenolic com-
pounds, which have the ability to donate electrons and
stabilize free radicals. Studies report variations in the
antioxidant activity of aroeira honeys in the assay of an-
tioxidant capacity conducted with 2, 2-Diphenyl-1-Pic-
rylhydrazyl (DPPH), as can be seen in Table 1.

The results obtained by Pena-Junior et al. [5] and Royo
et al. [13] indicate variability in the antioxidant capac-
ity of honeys. It is suggested that geographical differ-
ences within the same region, as well as the aroeira
pollen content in each honey, influence the results. This
leads to the production of honeys with higher or low-
er levels of phenolic substances, such as phenolic acids
and flavonoids, directly impacting the results obtained
in assays of honey’s antioxidant capacity.

High levels of phenolics have been reported for aroeira
honey, as documented by Pena-Junior et al. [5] at 76.83
+ 15.26 mgGAE 100 g, Gardoni et al. [14] at 142.5 +
22.6 mg 100 g, and Royo et al. [13] at 74.74 + 0.12
mgGAE 100 g'. This aligns with the results described
for the antioxidant activity found in the literature for
aroeira honey.

Table 1. Literature data on the antioxidant capacity of aroeira honey.

Honey Botanical origin Country "*CE50 mg 100 g* Reference
Aroeira Astronium urundeuva (Anacardiaceae) Brazil 15.00 + 0.07 [5]
Aroeira Astronium urundeuva (Anacardiaceae) 11.30 + 0.05

Aroeira Astronium urundeuva (Anacardiaceae) 30.31 £0.06

Aroeira Astronium urundeuva (Anacardiaceae) 20.30£0.26

Aroeira Astronium urundeuva (Anacardiaceae) 18.36 + 0.15

Aroeira Astronium urundeuva (Anacardiaceae) Brazil 68.81 £ 2.36 [13]

Note: ": Concentration effective.
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A recent study utilized a phenolic-rich aroeira hon-
ey extract obtained through the recovery process of
High-Performance Liquid Chromatography (HPLC)
system. The results obtained for antioxidant activity
showed an EC50 value of 701.5 = 12.00 ug/mL [15].
This value is higher than those reported in the litera-
ture, which analyzed aroeira honey in the form of an
extract or in a hydroalcoholic solution composed of
honey and 70% alcohol.

Biological activities

Honey is attributed with numerous biological activ-
ities, such as antibacterial, antifungal, antiviral, anti-
oxidant, antidiabetic, anti-obesity, anticancer, anti-in-
flammatory, and wound-healing properties, in addition
to effects on cardiovascular, nervous, and respiratory
systems [16]. Due to the reported biological activities
of honey, this product becomes highly sought after and
consumed by individuals seeking alternative therapies,
as well as a functional food.

Specifically for aroeira honey, antibacterial activity
against Escherichia coli and Staphylococcus aureus has
been reported [17], as well as antitumor effects [15],
antifungal properties [18], antiacetylcholinesterase
properties [19] and the presence of phenolic com-
pounds and flavonoids [5]. The described properties of
this type of honey make it a product that can be used in
conjunction with other therapies. The use of honey as a
medicinal product dates back to antiquity, with various
forms of application. Aroeira (Astronium urundeuva) is
a medicinal plant used in the Brazilian Cerrado, with
indications for its anti-inflammatory, antiulcerogenic
[20], antiseptic, wound-healing, antifungal, and antimi-
crobial properties [21].

Through research, the anti-inflammatory and antibi-
otic action against the Helicobacter pylori bacteria, a
causative agent of stomach problems such as stomach
cancer, gastritis, and ulcers, has been demonstrated,
along with a reduction in proliferation and migration
of Squamous Cell Carcinoma (SCC) cells [9]. This es-
tablishes its potential for the treatment of diseases and
drug development. Additionally, a reduction in bacteri-
al growth was observed for both Staphylococcus aureus
and Escherichia coli, with the optimal concentration
for inhibition being 3.125% (w/v). This highlights the
therapeutic potential of aroeira honey produced in the
North of Minas, contributing to the value addition and
commercialization of this type of honey [17].

Conclusion

In conclusion, aroeira honey from the North of Minas
Gerais, due to its origin involving the aroeira tree and
sap-sucking psyllids, leads to the production of honey
rich in phenolic compounds, with a distinct flavor pro-
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file, and offers a unique and valuable combination of
biological properties, such as antimicrobial and antiox-
idant. This honey not only possesses medicinal proper-
ties but also demonstrates the potential for drug devel-
opment and as a complementary therapy for various
diseases.
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