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Bertholletia excelsa is native to the Amazon, and it grows in the forests that border the great rivers of
the Amazon. This tree brings interest in the commercialization of its fruit, which is called the urchin and
almond. Bertholletia excelsa has antioxidant properties, and it is rich in phenolic compounds. In this
research, the antioxidant capacity of the Brazilian nut from the city of Sdo Jodo da Baliza was evaluated
by the DPPH method with a percentage of inhibition of 70.04 + 0.07%. In addition, the quantification of
the total phenolic compounds was carried out by spectrophotometry according to the Folin-Ciocateau
method using gallic acid as standard. A value of total phenolic compounds expressed as gallic acid
equivalents of 1.62 + 0.11 mg GAE. g was obtained. On the other hand, the minerals were determined
by nitric-perchloric digestion highlighting the high concentration of potassium 581.21 + 14.12 mg 100 g'1
and calcium 171.32 + 0.84 mg 100 g ™. as a source of micronutrients, as well as iron 2.15 + 0.07 mg 100 g°
! and manganese 1.49 + 0.08 mg 100 g™.
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INTRODUCTION

The Brazil nut (Bertholletia excelsa HBK), is also known
by other names such as castanha-do-brasil, castanha-do-
para or castanha-da-amazénia (Brazil). This is a tree of
great size, with large and emerging crown, forming large
colonies or groups known as chestnut trees (Fernandes
and Alencar, 1993). It belongs to the Lecythidaceae
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family, including 200 widely distributed species (Mori,
1992). In the State of Roraima, they are found in the
municipalities of S8o J6ao da Baliza, Cujubim and in the
region of the It4 settlement, among others.

Regarding production, Brazil is one of the world's
largest producers of Brazil nut fruit with more than 35
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tons per year (Tonini, 2007). This fruit have 544 mg of
Selenium per ounce according with National Institute of
Health (NIH, 2020). It is a non-wood forest product of
importance in the local and international markets (Peres
et al., 2003), its importance being emphasized and
highlighted for populations living in rural areas, which it
used goes for medicine applications as is the case of the
bark, which is used in tea making as a natural remedy for
anemia, intestinal problems and hepatitis (Cymerys et al.,
2005). The consumption of nuts presents an important
impact in the reduction of cardiovascular diseases (Kim
et al., 2018) as well as helping to improve the serum lipid
profile (Colpo et al., 2013). In terms of profitability, the
edible part of the Brazil nut is the seed, being a source of
economic income for local populations engaged in
harvesting where, according to FAOSTAT (2013), the
export of the seeds provides a source of income of
approximately US $ 166 million for Brazil together with
Bolivia and Peru. Authors such as Duchelle et al. (2011)
pointed out that collector who extract Brazil nut from
almost all protected areas can yield a 43% of total
income within households.

In nutritional terms, it is food that provides considerable
amounts of energy, rich in proteins and significant in
antioxidant activity (Cozzolino, 2001). Furthermore, it is
rich in nutrients such as iron, magnesium and
manganese, which can be used at the same time as
dietary supplements (Chunhieng et al., 2004). Therefore,
the objective of this research was to evaluate the
proximate composition, mineral content, total phenolic
compounds and antioxidant activity in Brazil Chestnut
grown in the city of Sdo Jodo da Baliza, Roraima State
(Brazil).

MATERIALS AND METHODS
Collection and preparation of samples

The samples were collected in the Municipality of S&o Jodo da
Baliza in 2016, then the collected fruits were selected in 10 units
according with  NTON 17002-02 (2002), were taken to the
Laboratory of the Agronomic Research Center, at the Center for
Agricultural Sciences, campus Cauamé, Federal University of
Roraima, where the fruits were opened and the seeds were
separated, previously washed with distilled water and then with a
1% sodium hypochlorite solution and, finally, again with distilled
water. The samples were frozen in an ultra-freezer at -80°C for
subsequent lyophilization in a LIOTOP L101 lyophilizer for 48 h until
the material was completely dried, then they were ground and
sieved between 30 and 40 Mesh, then stored in closed bags and
protected from light until the time to do the analysis.

Proximate and mineralogical composition

The bromatological parameters evaluated in the Brazil Chestnut
were carried out according to the methodology described by IAL
(2008). To determine the moisture, the samples were placed for 6 h
at 105°C until constant weight. Subsequently, to determine the
percentage of ash, the samples were incinerated in a muffle at

600°C. The total percentage of proteins was carried out by
digestion followed by determination Kjeldahl method. Determination
lipid percentage was carried out by means of a Soxhlet extraction
system and, finally, the carbohydrate determination was carried out
by difference according to Equation 1.

Carbohydrates = 100 - (%Moisture + %Ash + %Lipids + %Proteins) (1)

Finally, to determine the total energy value, Equation (2) described
by Mendes-Filho et al. (2014) was used.

Energy value (kcal/100 g) = (P x 4) + (L x 9) + (C x 4) @)

P = value of protein (%), L = lipid value (%), C = carbohydrate value
(%), 4 = conversion factor in kcal determined in calorimetric pump
for proteins and carbohydrates and 9 = conversion factor in kcal
determined in a calorimetric pump for lipids.

The extraction of the minerals into the Brazil nuts was done
according to the methodology described by Embrapa (2009), in
which the perchloric nitric digestion (3:1) was used in TECNAL
model TE 0079 digester block, washed with distilled water up to 25
mL for subsequent analysis. Calcium (Ca), magnesium (Mg), iron
(Fe), copper (Cu), zinc (Zn) and manganese (Mn) were determined
by Flame Atomic Absorption Spectrophotometry (FAAS) Shimadzu
AA-7000, coupled with ASC-7000 auto sample. The potassium (K)
composition was determined by means of flame photometry.
Calibration was performed with standard solutions prepared from
commercial standards of 1000 mg L Qhemis High Purity PACU
1000-0125. Phosphorus (P) was determined by with the ultraviolet
molecular absorption spectrophotometry technique was used using
a SHIMADZU UV-1800 model, according to the Embrapa (2009), by
formation of the colorimetric reaction with ammonium molybdate
((NH4)2M00Q,4) where the recordings were record at A = 660 nm.

Determination of total phenolic compounds and antioxidant
activity

A determination of the total phenolic compounds was made
according to the methodology proposed by Wolfe et al. (2003) and
modifications, being expressed as a quantification of the total
amount extract as mg AG 100 g™ sample. A determination of the
antioxidant activity of the different extracts, supported by the
extinction method of the absorption of radical 1,1-diphenyl-2-picril
hydrazil (DDPH), by spectrophotometry of molecular absorption in
visible ultraviolet measured at 515 nm (Miranda and Fraga, 2006).

RESULTS AND DISCUSSION

The amount of total phenolic compounds was carried out
by the Folin-Ciocalteau method, which determined a
guantity of total phenolic compounds in Brazil nut of 1.62
+ 0.11 mg GAE g™, being used as gallic acid standard.
According to Braga et al. (2010), who studied the
concentration of phenolic compounds in different Amazon
fruits, including Brazil nut, whose values range between
0.43 and 1.23 mg GAE g, being the values obtained in
this work higher than those determined by this author.
Costa and Jorge (2011), presented values of quantity of
phenolic compounds for Brazil nut of 1.69 mg GAE g™
close to those found in this work. The percentage of
antioxidant activity was also determined using the DPPH
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Table 1. Nutritional and mineralogical composition in the seeds of Bertholletia excelsea H.B.K.

Bromatological composition

Carbohydrates (%) Proteins (%) Lipids (%) Moisture (%) Ashes (%) Energetic value (kcal 100 g)
10.20+ 0.15 17.31£ 0.13 66.11+ 0.32 2.87+0.17 3.51£1.14 705.03
Mineralogical composition (mg 100 g-')
P K Ca Mg Fe Cu Zn
9.5+ 0.12 581.21+ 14.12 171.32+ 0.84 412.34+ 1.17 2.15+ 0.07 0.89+ 0.07 3.61£0.13

method, obtaining a percentage of antioxidant activity of
70.04 £ 0.07%. This high antioxidant activity in Brazil nut,
gives this seed a high added value since it causes a
reduction in lipid oxidation, and on the other hand, when
consumed, they reduce the risk of development of
pathologies such as arteriosclerosis, brain dysfunction
and some types of cancer (Pyrzynska and Biesaga,
2009).

Table 1 showed the results of the bromatological
composition of the Brazil nut pulp, as well as its mineral
composition. The values analyzed for the Brazil nut,
mainly with the lipids that presented the greatest energy
contribution with 66.11% followed by proteins with
17.31%. This high percentage of fatty acids confers a
nutritional value added, which in its chemical composition
of these fatty acids is unsaturated fatty acids such as
oleic followed by linoleic acid, according to the
determined values of fatty acid diches by Ferreira et al.
(2019), the Brazil nut has a 37.7% oleic acid and
between 27.8 and 32.6% linoleic acid. The results of the
bromatological analysis presented in this work, are in
agreement with those presented by Ferreira et al. (2006)
who obtained an energy value of 680.20 kcal 100 g-" next
to that obtained in this investigation.

The concentration of both macro and micronutrients
minerals were determined and potassium with a
concentration of 581.21 + 14.21 mg 100 g™, followed by
magnesium with a concentration of 412.34 + 1.17 mg 100
g™. The value of magnesium obtained in this work for the
Brazil nut was slightly higher than that of another edible
Brazil nut called Sapucaia nut (Lecythis pisonis
Cambess), whose magnesium concentration is 343.4 mg
100 g* (Carvalho et al., 2012). The consumption of
magnesium is important, since this element is involved in
various metabolic reactions such as the glycosis,
synthesis of ATP, proteins and nucleic acids (Volpe,
2013). The recommendations of this element being in
agreement with the Recommended Dietary Reference
Intake (1999), which are of 420 mg per day for men and
320 mg per day for women. In the Brazil nut, minority
nutrients were also detected, among them zinc with a
concentration of 3.61 + 0.13 mg 100 g™, followed by iron,
with a concentration of 215 + 0.07 mg 100 g™. Zinc is a
necessary element for the proper functioning of all cells in
the body, being essential for the proper development of

the immune system, diabetes control and improvement of
stress levels among other benefits (Freitas et al., 2016).

This nutrient, on the other hand, establishes a certain
synergism with other minor nutrients such as iron and
copper, since zinc absorption can be affected by iron
supplementation in terms of excess zinc intake, it can
reduce absorption of copper (Pinheiro et al., 2005).
According to Cominetti and Cozzolino (2009), zinc
demands for the organism increases with age, reaching
concentrations of this mineral of 9.4 mg per day for men
and 11 mg per day, for women.

The manganese concentration found was 1.49 + 0.08
mg 100 g'l, being in agreement with the concentration
values of this element in fruits determined by the
FAO/WHO (2002) in which the concentration was found
to be between 0.20 and 10.38 mg kg™. Lastly, copper is
another of the microelements that we do not synthesize
and we need to incorporate into the diet, since it has
enzymatic activity, as well as being involved in the
development of the immune system and gene expression
(Amancio, 2017; Lugo, 2017). The copper values found
were close to those shown by Da Silva et al. (2010), who
considered a value of 1.35 + 0.19 mg 100 g™.

Conclusions

The Brazil nut is rich in energy, mainly due to its
composition of lipids and proteins, and it can be used
nutritionally in the elaboration of functional foods for
energy-protein diets. In this sense, it is worth highlighting
the concentrations of minerals, especially micronutrients
such as manganese, iron, copper, and zinc, as well as
macronutrients such as magnesium, potassium, and
phosphorus with wide nutritional interest.
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