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Abstract

The Brazil nut tree - (Bertholletia excelsa) - is a tropical species distributed in the Amazon region
with great socioeconomic value. Its seeds consists of large amounts of lipids, which makes them
more susceptible to degradation, affecting their appearance, color and flavor. This is due to rancidity
- a process of alteration in vegetable oils that can cause oxidation in the product due to storage and
temperature conditions, since the stability of products with fatty acids is associated with
environmental conditions such as light and temperature. Therefore, it is necessary to enable a
technique capable of reducing disadvantages of common drying processes and increasing product
preservation. The methodology used in the present work was the freezing of fresh samples packed in
polyethylene plastic and stored at a temperature of -20 °C, being later analyzed. Statistical tests were
also carried out in order to verify the existence of a significant difference in different storage tests.

Keywords: Brazil nut, freezing, centesimal composition.

1. Introduction

The chestnut tree (Bertholletia excelsa) is a tree of socioeconomic and ecological importance
in the Amazon region found in different diversities in the northern states of Brazil. Its seeds,
known as the Brazil nutor Amazon nut, serve as sustenance for extractive families as they are
appreciated in local cuisine for their exotic flavor and are required by the food and the
cosmetic industry.[*2

Chestnut seeds have appreciable amounts of macro and micronutrients with nutritional
value.Bl After being collected in the forest, the raw nut traditionally goes through several
stages of storage and drying in processing plants. After production, they are transported to
points of sale (retail and wholesale), where customers can include them as ingredients for
other products. The vegetable oil of the chestnut consists mainly of oleic, palmitic, and
stearic acids.[l Foods with a high lipid content, such as Brazil nuts, are highly perishable and
subject to degradation that can change their smell and taste.®® The main alteration process in
vegetable oils is rancidity, although self-oxidation, polymerization, or thermal oxidation can
also occur, which can be accelerated by storage conditions and temperature.[® The stability
of the product and its fatty acids depends on some conditions, such as heat, light, oxygen
availability, the presence of free fatty acids, metals, peroxides, and antioxidants. Another
factor to consider, in addition to lipid oxidation, is the water content of the food, as it
influences the stability of the food.["

In the case of Brazil nuts, the seeds naturally have a moisture content of >20%, and the
drying process is important to avoid the incidence of aflatoxin-producing fungi.l
Conventional drying processes for Brazil nuts generally take hours, and rotary dryers, air
convection, and hot air can be used; its objective is always to reduce the moisture content of
the almonds, reaching up to 9.7% moisture in 48 hours.®! Even with different conditions that
affect the nutrient characteristics of Brazil nuts and with several studies on drying, such as by
CHISTE et al. (2012), data on the use of “cold” as a preservation process are scarce. This
technique could avoid some disadvantages in the drying/using heat while preserving the
product, as it inhibits food spoilage agents, whether chemical, microbial, or
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enzymatic.

In freezing, the temperature of the food is reduced below its
freezing point (values between -10 and -40 °C), and part of
its water changes state by forming ice crystals. This
operation prevents microorganisms from using water. The
freezing temperature and speed influence the product’s
final quality, and this process can be slow or fast.'Yl By
inhibiting microbiological growth, decreasing water
activity, and enzymatic activity, freezing results in the shelf
life of the product. Many articles have narrowed the
relationship between rapid freezing and increased shelf life
by keeping their initial quality.[*?

In this context, freezing can be a viable alternative to
preserve the nut and guarantee its quality for longer. Hence,
this study aimed to freeze the Brazil nut and evaluate the
proximate composition.

2. Materials and methods

2.1 Materials: Fresh Brazil nuts (in natura) were acquired
at a fair in downtown Manaus (Amazonas State, Brazil)
was used.

2.2 Methods

2.2.1 Freezing: the peeled and sanitized Brazil nuts were

slowly frozen in the amount ofat 300 g for each sample,
and they were then submitted to a domestic freezer at -20
°C. Polyethylene plastic packaging was used.

2.2.2 Laboratory analysis: the nuts were analyzed in natura
and after freezing for seven months. Analyses were made
of the nuts before freezing for lipids (Soxhlet method),
moisture, and water activity according to the methods
described by AOAC (2016).

2.3 Statistical analysis.

The student’s t test was used to evaluate the results in
laboratory tests of samples analyzed in triplicate in order to
observe whether the mean value found follows a normal
distribution. An analysis of variance (ANOVA) was used to
verify any significant differences between the means
obtained in the different storage times of the products.

3. Results and discussion
The data obtained from the analysis of in natura nuts and
the first six months of storage are listed in Table 1.

Table 1: Brazil nuts in natura and frozen.

1
Component in natura 1 Moréths 7
Moisture content (%) | 18.45+0.37 | 19.66 +1.72 | 23.58 £0.00 | 23.70 + 2.07
Aw 0.98 +£0.31 0.97 £0.00 0.97 £0.00 0.98 £ 0.00
Lipids (%) 243+125 | 27.99+35 | 36.29+2.89 | 27.66 + 1.94
The moisture data obtained differ from the retail nut data References

presented in Table 1 because the latter was previously dried
and those used in our study were not. In turn, the moisture
content is closer to values described by BOTELHO et al.
(2019) for nuts that did not undergo any drying process.
The water activity values show that there were no
significant changes during storage. Brazil nut water activity
remained in a close range during the three analyses. In the
nuts of this work, which are whole, the values remained
close to 0.98 during slow freezing.

As for the lipid content, KLUCZKOVSKI et al. (2017)
reported that dehydrated Brazil nuts from the plant have
64.76% and retail nuts have 57.94%. The lipid content of
Brazil nuts was in the same range except for Sample 2. The
values of protein or nitrogen fraction of Brazil nuts, which
were only analyzed in in natura nuts and in the last month,
were not affected by slow freezing, with only a 2% change
from one analysis to another. Additionally, the ash content
does not seem to have been affected by the freezing
preservation process, as from the first month to the last,
there was only an increase of less than 1%.

4. Conclusions

In the long term, slow freezing did not seem to drastically
affect the lipid fraction of the nut since it is the component
with the highest percentage in the composition.
Considering that it is a lower-cost method and more
accessible to the consumer who has access to in natura nuts
and even a new option for the slow freezing industry, it
seemed to be a viable alternative for the analyzed variables.
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