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ABSTRACT

The Cerrado is a biome and is increasingly being
explored due to its wide diversity of fruits that have
characteristics of exotic flavors and great
technological potential. Thus, this study aims to
conduct bibliographical research on the fruits of the
cerrado and highlight their benefits to health and its
technological application to be explored. Both fruits
highlighted in this study showed numerous health
benefits as an  antioxidant, antimicrobial,
anticarcinogenic, antidegenerative, and aging
retardant. In addition to the applications by the food
industry, using such as juices, jellies, ice cream, and
substitutes for conventional oils, where their
phytochemical profiles guarantee a high added value
product, characteristic of the fruits of this biome.

Keywords: Bioactive compounds, Cagaita, Murici,
Pequi, Technological innovation

The Brazilian Cerrado is one of the largest tropical savannah biomes in the world and is the second-
largest rich Brazilian ecosystem in the world in terms of biodiversity (ARAUJO et al., 2019; OLIVEIRA-
ALVES et al., 2020; SAWYER et al., 2018; SCHIASSI et al., 2018). Exaotic fruits have a high nutritional
value and sensory attributes, with diverse applicability for use in industry, in addition to economic and
social importance for local communities in the region (SCHIASSI et al., 2018; SOUZA et al., 2012).
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This biome is home to a large number of native species rich in nutrients and phenolics that have
several health benefits and can be exploited for food, medicinal and cosmetic purposes, with emphasis on
pequi, cagaita, and murici (ARRUDA, ARAUJO & MAROSTICA JUNIOR, 2022). These fruits have a
high concentration of antioxidants, comparable to commonly consumed fruits such as plums, oranges,
guavas, and various red and citrus fruits (BORGES et al., 2022). The use and study of plants containing
phytochemical compounds that promote health and well-being have been increasing every year by
consumers and industry (SA COUTINHO et al., 2020).

Several fruit species from the Brazilian cerrado have the potential for economic exploitation, as they
have high nutritional and functional value, in addition to providing the production of by-products rich in
bioactive compounds (ALBUQUERQUE et al., 2018; FERREIRA et al., 2022; GARCIA et al., 2016; REIS
& SCHMIELE, 2019; VIEIRA et al., 2017).

Thus, the present work aimed to carry out a bibliographical review regarding more recent research
on fruits of the cerrado, highlighting the pequi, the cagaita and the murici.

2 CERRADO

The Brazilian Cerrado is the second largest biome in Brazil and South America, it is located in the
central region of Brazil, covering approximately 2 million km2, which represents about 23% of the
Brazilian territory and 11% of the territorial area of South America. South, which includes the states of
Goiés, Tocantins, Mato Grosso do Sul, Minas Gerais, Bahia, Mato Grosso, Maranhdo and Piaui (LOPES
& GUILHERME, 2016; RATTER et al., 2003; REIS & SCHMIELE, 2019; REZENDE-SILVA et al.,
2019). This biome is considered one of the 25 most biodiverse sites in the world and the savanna formation
that has the greatest plant diversity. It is estimated that the Brazilian Cerrado is home to around 12,356
naturally occurring species, including herbaceous plants, shrubs, trees and vines, of which 11,627 species
are native and approximately 44% are endemic (ARRUDA & DE ALMEIDA, 2015). Its species represent
about 30% and 5% of Brazilian and world biodiversity, respectively. These species have enormous potential
for use, as their seeds, flowers, fruits, leaves, roots, bark, latex, and resins are used in the formulation of
foods and medicines (more than 220 plant species) (ARRUDA, 2017; GONCALVES et al. al., 2019;
MYERS et al., 2000).

The exotic fruit species of the Cerrado have numerous intense and unique sensory characteristics,
attributes that make these fruits an alternative raw material for the development of new innovative and
healthy products for the food industry, due to the high nutritional value with colors, flavors, and intense
and characteristic aromas (DE SOUZA et al., 2012; MORZELLE et al., 2015; OLIVEIRA-FILHO et al.,
2002; OLIVEIRA et al., 2012).
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3 FRUITS OF CERRADO ‘

The native fruits of the Brazilian Cerrado are widely used by the local population, mainly in natural

form, but few people from other regions have access to them. They occupy a prominent place in the cerrado
ecosystem, being sold in regional free fairs and with great popular acceptance. The characterization of
bioactive compounds in Cerrado fruits is of great relevance for the search for alternative sources that can
group desirable attributes (antioxidant, antimicrobial, anticarcinogenic, antidegenerative and aging
properties). One of the current market trends is the consumer's search for products with sensory and
nutritional qualities that provide health and well-being, which has made the food industry adapt to these
market segments, seeking new formulations and innovative food products (OLIVEIRA JUNIOR et al.,
2016). These innovations can be either in the formulation of new products or even in the in natural ingestion
of the fruit.

3.1 PEQUI (Caryocar brasiliense)

The pequi tree native to Brazil is a perennial plant that has a trunk with rough bark, long and thick
branches, and an irregular crown (Figure 1). Its fruit, the pequi, has a large greenish-brown exocarp, white
external mesocarp, internal mesocarp (pulp) composed of yellowish pyrenes and white almonds covered
by a layer of thorns (GONCALVES et al., 2011). Local communities in the Brazilian Cerrado use pequi in
different ways, mainly in nature or in the form of jellies, creams, liqueurs, among other by-products
(GERMANO et al., 2007).

Figure 1. Pequi tree during its fructification and ripened fruit.
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Pequi is a fruit that has a high content of carotenoids, lipids, fibers, zinc and magnesium, and serves
as a source of calcium and polyphenols (RIBEIRO et al., 2014). From the fruit, oil and compounds can be
extracted from both the pulp and the almond, which have several applications for health and well-being,
such as for therapeutic purposes, treatment of wounds, muscle pain, gastric and inflammatory diseases and
cancer treatment due to the reduction in DNA damage and lipid peroxidation (COLOMBO et al., 2015;
OMBREDANE et al., 2022; SILVA et al., 2022; TORRES et al., 2018). In popular medicine, pequi is
known for its anti-inflammatory, tonic and aphrodisiac properties (DE OLIVEIRA et al., 2018). The oil
from its pulp is commonly used to treat bronchitis, colds and flu, and to control tumors (ROLL et al., 2018).
In addition to studies also demonstrate the chemopreventive effects of pequi oil in pre-neoplastic lesions in
a model of hepatocarcinogenesis in mice (COLOMBO et al., 2015; PALMEIRA et al., 2016).

Another form studied is as ingredients for new products, such as pulp flour and oil with the addition
of probiotics (CEDRAN et al., 2022; Ferraz and Silva et al., 2022). Some studies used pequi biomass
residues as a sustainable alternative for energy generation (GHESTI et al., 2022).

Pequi oil has numerous benefits for technological application due to its characteristics of having
antibacterial, anti-inflammatory and antioxidant activity, and may be an interesting alternative to traditional
oils used, such as soy and corn (SARAIVA etal., 2011; TORRES et al. , 2016; YAMAGUCHI et al., 2017).
This product is composed of high levels of antioxidant molecules such as carotenoids, vitamin C, gallic
acid, quinic acid, quercetin and quercetin 3-O-arabinose and mainly of fatty acids (BREDA et al., 2016;
MIRANDA-VILELA et al., 2014; ROESLER et al., 2008).

3.2 CAGAITA (Eugenia Dysenterica Dc)

The cagaiteira or cagaita is a species of the botanical family Myrtaceae, the same family as guavas,
aracas, pitangas, gabirobas and eucalyptus. It is a predominantly allogamic tree. The flowers are small, 1.5
to 2 cm in diameter, their fruiting begins within a month after flowering, between August and October, at
the end of the dry season (Figure 2). The edible fruits, with economic potential, are slightly flattened and
have 2 to 3 cm in diameter, weigh 14 to 20 grams and contain 1 to 3 white seeds. Its production is around
500 to more than 2000 fruits per year, which are highly perishable. The plant can reach up to 10 meters in
height and the trunk can be up to 40 cm in diameter, with suberous and cracked bark, with the appearance
of well-defined and overlapping blocks (MARTINOTTO et al.,, 2008; MENDONCA et al., 2008;
CARDOSO et al., 2011; LINARES-PALOMINO et al., 2011; RODRIGUES et al., 2016). The flowers,
leaves, inner bark and bark are well known in folk medicine, being used in the form of bottles and teas to
treat diabetes, jaundice and as an antidiarrheal (PALHARES, 2003; SCARIOT & RIBEIRO, 2015; SILVA
et al., 2001).
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Figure 2. Flowering trees in Cagaita.

Source: author.

The fruit has a round shape, slightly flattened, with a brittle skin and a bright yellow color. Inside,
there is the presence of juicy pulp of light yellow color and flattened seeds of cream color (Figure 3). Of
all the physical characteristics of the fruit, the mass of the pulp is the most important for economic use. The
consumption of the cagaita fruit, as well as its technological exploitation, should be encouraged, especially
in families and socially vulnerable groups located in areas of the Cerrado characterized by high levels of
food insecurity and where there may be a lack of foods considered to be sources of nutrients. (CARDOSO
etal., 2011).V

Figure 3. Cagaita in natura cut crosswise and the whole fruit.

Source: author.

The fruit and its extract showed promising results as an antidiabetic and hypoglycemic effect (DE

ARAUJO et al., 2021; JUSTINO et al., 2022), in the treatment of skin infections (DA SILVA et al., 2020),
antidiarrheal effect (GALHEIGO et al., 2020). al., 2016), antileukemic activity (VITEK et al., 2017), new
products such as the essential oil of the fruit (DIAS et al., 2022), in addition to the additive function (RIAL

et al., 2020). A laxative effect was evidenced, especially when very ripe or fermented (LIMA et al., 2010),

\ antioxidant and antiglycation (JUSTINO et al., 2020). Furthermore, a fraction rich in polyphenols from the
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fruit pulp controlled hyperlipidemia and fasting hyperglycemia in obese mice (DONADO-PESTANA et
al., 2015). Many of the health-promoting effects, such as alleviating diabetes complications, are related to
polyphenolic compounds such as quercetin, catechin, epicatechin gallate and proanthocyanidins, which are
naturally present in the leaves and pulp of the fruit. (JUSTINO et al., 2020; PRADO et al., 2014).

Some technological applications are already available in the market using the cagaita fruit as raw
material, such as jellies, ice cream, liqueurs and juices. Several macro and microelements, such as vitamins,
folates, carotenoids and phenolic compounds, have been identified in the pulp, which results in greater
added value for products that use it (CARDOSO et al., 2011; CORREIA et al., 2016; LIMA et al. al., 2011,
MOREIRA et al., 2017).

In addition to the application by the food industry, the fruit presents interesting compounds for other
markets, such as incorporation in dermatological and cosmetic preparations due to the presence of
ellagitannins and proanthocyanidins tannins, flavonoids such as quercetin and kaempferol derivatives and
phenolic acids, ellagic acid, catechin and ser source of vitamin C (CARDOSO et al., 2011; CECILIO et al.,
2012; DONADO-PESTANA et al., 2015; ELMETS et al., 2001; GONCALVES et al., 2010; HENNING et
al., 2003; SILVA et al., 2015; STALLINGS & LUPO, 2009).

3.3 MURICI (Byrsonima)

Byrsonima species are popularly known as “murici” and are native to some Latin American
countries. They inhabit the phytogeographic domains of the Amazon, Cerrado, Pantanal, Atlantic Forest
and Caatinga in Brazil, and have several variations (ARAUJO et al., 2018). The leaves and bark are used
as a diuretic, anti-hemorrhagic, antimicrobial, healing and anti-inflammatory agent in Brazilian folk
medicine (ALMEIDA et al., 1998; ARAUJO et al., 2018). In Brazil, plants of the genus Byrsonima are
commonly found in the Cerrado and are consumed as food in the form of juices, jellies and alcoholic
beverages in the Northeast and North regions. It has been shown that species of this genus have distinct
pharmacological activities, which can be attributed to the presence of phytochemicals, characterizing it as
a fruit with antioxidant potential (GUILHON-SIMPLICIO & PEREIRA, 2011; PEREIRA et al., 2015;
RINALDO et al., 2010; SANNOMIYA et al., 2005).

The murici is a fruit that grows on a small tree native to tropical America and spread throughout the
Amazon region. The fruit (Figure 4) is a drupe measuring 1 cm to 2 cm in diameter and with a yellow color
and small seed inside, whose pulp is consumed in natura or the form of natural products such as nectars,
sweets, juices, liqueurs, pastes, puree, dehydrated fruit and ice cream, due to its exotic flavor and odor
(ANICETO et al., 2021; COSTA et al., 2019; GUIMARAES & SILVA, 2008; STAFUSSA et al., 2021;
SOUZA et al.,, 2020). It is explored by extractive and cultivated in the internal market, with
commercialization in free fairs and public markets in the region where this species is cultivated (ALVES
& FRANCO, 2003; BEJAR & MALONE, 1993; NERI-NUMA et al., 2018). Its fruiting period occurs
between October and February (HAMACEK et al., 2014), the genus is known for having a pulp rich in
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carotenoids, phenolic compounds and unsaturated fatty acids (BORGES et al., 2022; DE SOUZA et al.,
2012; MARIUTTI, RODRIGUES & MERCADANTE, 2013; NEVES et al., 2015; PIRES et al., 2019;
REZENDE & FRAGA, 2003).

Figure 4. Shrub and fruit of the Murici species.

Source: author.

Components such as catechins, unsaturated fatty acids, gallic acid derivatives and flavonoids have
beneficial effects on health, which justifies the use of murici in the treatment and/or prevention of diseases
(DOSSEH et al., 1980; LIMA et al., 2008; MARTINEZ-VAZQUEZ et al., 1999; SANNOMIYA et al.,
2007). Lutein, the main carotenoid present in murici (MARIUTTI, RODRIGUES & MERCADANTE,
2013), is associated with a reduced risk of developing macular degeneration (RASMUSSEN & JOHNSON,
2013). Quercetin was the main phenolic compound found in murici (MARIUTTI et al., 2014), which can
be attributed to the hypoglycemic and antiglycation effects of the fruit (PEREZ-GUTIERREZ et al., 2010),
in the treatment of diabetes mellitus (BRAGA et al. , 2013), treatment and/or prevention of cardiovascular
diseases, such as atherosclerosis, thrombosis, hypercholesterolemia (ATTIA et al., 2015; PINTO et al.,
2018; SANTOS et al., 2018), gastroprotective, healing, antidiarrheal (CECILIO et al., 2018). al., 2012;
DOS SANTOS et al., 2019; LIMA et al., 2008; SANTOS et al., 2012) and photo chemoprotective and
antioxidant agent in the prevention/treatment of inflammation and oxidative stress of the skin induced by
UVB radiation (DE SOUZA et al., 2018).

In addition, there are applications in pharmaceuticals and cosmetics (NERI-NUMA et al., 2018;
SALDANHA et al., 2016), due to studies that showed promising results as chemopreventive agents and
against hepatocarcinoma (SPECIAN et al., 2023) , antifungal activity (SANNOMIYA et al., 2022) and
antiaging (SOUSA & BUARQUE, 2020). They also have antimicrobial action against Gram-positive and
Gram-negative bacteria (HIGUCHI et al., 2011; LIMA et al., 2008; MICHELIN et al., 2008).

4 CONCLUSION
Thus, it is possible to observe that the fruits of the cerrado have numerous benefits to health and
well-being and several technological applications, proving to be highly nutritious and of high added value,

allowing applications as raw material and a greater variation of the products found in the market.
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