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ABSTRACT

The acai (Euterpe oleracea mart), is considered a small and round berry, is
native to the Amazon rainforest of South America, prevailing in the diet of
different indigenous peoples, within the composition of this fruit is
recognized different bioactive compounds, where the most impact in
reference to health is given to the antioxidant capacity that provides
anthocyanins, impacting the slowing of free radicals, this in turn infers in
the delay of carcinogenic activity infiriendo in diseases such as: breast
cancer, stomach cancer. This fruit is currently generating worldwide
expectation, due to its properties, which is why the European continent is
one of the largest traders of this fruit, likewise, the United States is
considered the largest importer of acai pulp, where this product is not only
emphasized to the food industry, it is also diversified for the production of
dyes and industrial supplements. The purpose of this work consisted of a
systematic review, oriented to the compilation of information on the
antioxidant capacity of this berries, influencing in different types of
diseases through the importance of its properties, within the search
facilities, databases were used attached to keywords in relation to the topic,
considering articles from the last five years of publication, finding 41
articles, then hierarchized by filters to obtain only 15 articles focused on
the most relevant to the topic.

1.Introduction

The acai (Euterpe oleracea Mart), is a
small, round berry that is green when immature
and purple when ripe, this fruit is native to the
Amazon jungle of South America, its main
production is given in the swamps and
floodplains of the Amazon in northern Brazil,
in the Amazon region it is currently considered
a fundamental nutritional  contribution,
especially for indigenous peoples (Baltazar et

al., 2018). There are two main varieties of Acai
called black acai and white acai, the black
variety is the most popular in the Amazon, as in
Peru (Lichtenthaler et al, 2005); The Ministry
of Agrarian Development and Irrigation,
indicates that, in the department of Loreto,
mainly in the province of Ucayali, is the place
where the greatest amount of black diamond
from the Peruvian Amazon (Acai) is produced.
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Brazil is considered the largest producer
and exporter of acai. In recent years, this fruit
has taken the initiative regarding its
implementation as a functional food due to its
great antioxidant potential as well as its high
vitamin C content. This berry is consumed
without cooking. mostly in countries that
include the Amazon, likewise it is consumed in
drinks in countries where this fruit is not
produced. On the other hand, there are
companies that are industrially transforming
various products such as syrups, jellies,
liqueurs, functional and energy drinks,
contributing to  their commercialization
(Montenegro and Rosales, 2015).

In the composition of the acai there are
several bioactive compounds, one of which
contains considerably anthocyanins, which are
flavonoids that contain sugar in position 3, on
the other hand, when the anthocyanins known
as sugars are delimited as anthocyanidins, to
refer to the type of anthocyanins it has. it is
necessary to know the sugar units and the type
of carbohydrate, among the monosaccharides
that are mostly joined to exemplify these
compounds we have glucose, galactose, xylose
and arabinose (Castillo et al., 2017).

The acai fruit, especially the oleracea
variety, is characterized by its functional
activity due to its antioxidant content and
capacity, preventing cardiovascular diseases
and delaying carcinogenic activity. Within
customer expectations, we can classify this fruit
into two qualities: medium and premium,
where the difference is the water content,
obtaining in the premium quality a higher
performance in its useful life when subjected to
the lyophilization process (Baltazar et al.,
2018). It can not only prevent the diseases
mentioned, but also the endemic diseases of the
Amazon. According to the National Center for
Epidemiology, Prevention and Control of
Diseases of the Ministry of Health of Peru
(2020), it indicates that the main Amazonian
diseases are: malaria, dengue, Zika and
chikunguya.

The acai fruit is a product that is currently
having an impact on the world market due to its

properties, the countries where it is sold in
greater quantities are mainly the United States,
Japan and the European continent, likewise the
North American country is the world's largest
importer of acai pulp, the use of this fruit is not
only used in the food industry, it is also
diversified for the production of cosmetics,
industrial dyes, nutritional supplements, among
others (Montenegro & Rosales, 2015). Alarcon
(2020) indicates that acai exports in the case of
Peru were around $220.1 million dollars.

The objective of this study is to analyze
information on the antioxidant capacity of acai
and its health benefits in the population of the
Peruvian Amazon.

2.Botanical description

The Acai is a plant belonging to the Palmae
family, where its fruits have a green coloration
during its immature state and a purple
pigmentation when its maturation process is
finished, in relation to the development of
exports there is a very significant variety such
as Euterpe oleracea Mart, which is found in the
estuary of the Amazon River, in Brazil, its
harvest season is between the months of July
and December, likewise there is another variety
such as Euterpe precatoria Mart, which has
referenced its harvest periods between
December and August (Montenegro & Rosales,
2015).

Within the characterization of the fruits of
Euterpe oleracea Mart, it is made known that it
has a smaller diameter in consideration with the
fruits of Euterpe precatoria Mart, where each
berry has a large seed of 7-10 mm, this in turn
represents most of the volume of the fruit,
Within this seed it is possible to identify
different thin fibrous layers and a fat coating,
which alludes to the mesocarp of the seed, on
the other hand the epicarp is purple considered
a very thin layer (Montenegro & Rosales,
2015). Acai productivity in terra Firme forests
is 10,000 to 12,000 kilograms of berries per
hectare. (Baltazar, Sandoval and Toledo, 2018).

3.Antioxidant capacity of acai
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Phenolic compounds are divided into three
groups: polyphenols, flavonoids and phenolic
acids, the antioxidant capacity of phenolic
compounds depends mostly on the number and
position of hydroxyl groups, double bonds,
these various structural forms reference in the
bioavailability of certain compounds, as in the
absorption of the gastrointestinal tract and
metabolism (Castillo et al., 2017). According to
Chang et al (2018), the Acai fruit has main
compounds such as total phenols (529 mg
GAE/100 g), flavonoids (91.3 mg/100 g),
anthocyanins (111 mg/100 g), Vitamin C
(84mg/100g).

These phenolic compounds are the ones
that insert or provide the capacity of
characteristics such as flavor and color in fruits,
which are divided into anthocyanins and
anthoxanthins, being the most important
anthocyanins due to their daily requirement
within the diet, which is estimated to be an
average of 180 and 215 mg/day, anthocyanins
are determined fundamentally by the presence
of cyanidins within their structure, this type of
compounds are found in cereals, as well as in
fruits as well, likewise the intake of these
products decreases the risk of cardiovascular
disease, tumors, neurodegenerative alterations
(Castillo et al., 2017). The main nutraceutical
components that acai possesses are monomeric
anthocyanins 37.6 mg C3G/100 g and phenolic
compounds 257.15 mg GAE/100 g. (Tibérico et
al., 2020)

This berry within its composition, the
importance of flavonoid content is given,
highlighting by the anthocyanin type, the
antioxidant capacity of this fruit is estimated at
47.6 umol, this in turn demonstrates a greater
superiority to the capacity given by other types
of berries, within a series of investigations it
was proposed to determine the content of
anthocyanins and their antioxidant power,
where the samples made of acai, reacted
against free radicals, compared to other types
of fruits (Castillo et al., 2017). About the
content of the main minerals present in acai are
iron (23 mg/100 g), potassium (200 mg/100g)

and calcium (373 mg/100g). (Sanabria &
Sangronis, 2007)

4.Attributes and health benefits

The acai is a food that contains antioxidants
and many health benefits, within it stands out
the acai juice which presents minerals such as
calcium, phosphorus, iron, unsaturated fatty
acids such as omega 6 and omega 9, amount of
vitamin A that its conditioning is of greater
compared to other fruits, on the other hand acai
pulp provides a necessary caloric intake
coming to contain up to 246 calories per 100
grams of pulp consumption (Baltazar et al.,
2018).

In case the acai seed meal experienced in
the diets of mice reduced lipogenesis
preventing the development of fatty liver
disease and hypertrophic obesity, this is an
indicator that this product can act in obesity
treatment. (Cristina et al., 2018). Another study
indicates that feeding acai pulp to mice
attenuated colon carcinogenesis (Ribeiro et al.,
2015)

Acai contains 13.8 ¢/100g of protein
(Sanabria & Sangronis, 2007), a higher
proportion than bovine milk, 3.2 g/100 g
(Agudelo et al, 2005). The acai fruit contains a
protein similar to that found in milk, this fruit
in recent years is giving the order around the
export positioning a market in the United States
and some European countries, according to
some practices elaborated in laboratory it could
be evidenced that an extract of acai causes a
destructive reaction on cancer cells of leukemia
in a percentage of 85%, however it is necessary
to emphasize that the high amount of
antioxidants and pigmentation of the fruit is
because of the content of flavonoids (Baltazar
etal., 2018).

5. Methodology
5.1.Type of research

The present work is designed on the basis
of a systematic bibliographic review, which has
the object of study oriented directly to the
search for information on the antioxidant
capacity of this Peruvian Amazonian berrie and
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its influence on the different types of diseases
in this area, so that it seeks to have a broader
picture regarding its properties and its influence
on human health by referring to the Peruvian
agro-industrial interest.

5.2.Research design: Search strategies and
study selection.

The main sources and databases considered
for the systematic review were: Scopus, Scielo
and Google Scholar, as well as keywords such
as the scientific name "Euterpe oleracea
Martius”, "Euterpe Olacea mart.", acali,
antioxidant capacity, phenolic compounds; the
language (English, Portuguese and Spanish)
and the last five years of publication were also
taken into account.

5.3.Inclusion criteria

For the selection of information, scientific
articles with more relevance in the concept and
description of acai (Euterpe oleracea Martius),
published in Spanish, English and Portuguese

Datab ase and numb er of
articles
Scielo (15)
Scopus (14)
Academic google (12)

Y

Total item s found
(n=41)

L]

(Studies included for :-:3.'.%'tﬂ:1ratir|:1
review
(n=15)

. S

o

were taken into account, in addition the year of
publication was also excluded, taking into
account only from 2018 to 2022, excluding
articles from previous years.

The process considered for the search of
information, was of utmost importance to be
able to resort to this information the following
databases were used: scopus, scielo, Google
academic.

5.4.Exclusion criteria

Articles with content that did not contribute
significantly to the objective of the study were
excluded, such as those referring to other
varieties outside the national territory, as well
as those that developed research topics in
agronomy and irrelevant information on the
subject of the study.

Forty-one documents as in Figure 1 were
obtained with information on acai (Euterpe
oleracea Martius), data exported to a database
to store the articles.

Exchided studies

10 they are not in the context of the

investig ation

5 outside the year of publication

8 It has nothing to do with the topic
3 repeated information

Figure 1. Inclusion and Exclusion critreria

With the keyword Euterpe oleracea Martius
29 articles were found and 12 articles with the
keyword agai in all the documents were the
keyword antioxidants.

Three databases were reviewed, where 41
review articles referring to Euterpe oleracea

Martius were found, 10 were eliminated for
being out of the research context, 5 for being
out of the relevant years, 8 articles for
information unrelated to the topic and 3 articles
for repeated information.
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It can be observed that the authors with the
most experience and mastery of the subject are
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Figure 2. Results of authors with more relevance
Note: The figure shows the number of results on the most relevant authors. Source: biblioshimy for bibliometrix (2022).
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7 followed by 2 authors who also refer to the
knowledge of the subject (Figure 2).
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Figure 3. Most relevant sources

Note: The figure shows the relevant sources with respect to the number of citations by various authors. Source: biblioshimy

for bibliometrix (2022).
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The figure visualizes the most important
sources, where the authors visited the following

Brazilian
Magazine of
Fruit
Growing

Advances in
Horticultural
Science

Agricultural
Science
Technology

Year  Agronomy Forest

Science

Crops and
Industrial
Products

sources as they are the most relevant to obtain
information on acai (Euterpe oleracea Martius).

Food
Science and
Technology

Magazine

Journal of
Gereral
Plant
Pathology

Journal I of
Plant Nutrition
and Soil
Science

Seed
Science
Magazine

Virtual
Magazine of
Chemistry

Scientia
Forestalis

2018 0 1 0 0 0

2019 0 1 0 1 0

2020 3 2 1 1 0

2021 3 2 1 1 1

2022 3 2 1 1 1

Figure 4. Dynamics of origin
Note: The figure shows the exclusion criteria and the origin of the different journals found in the search for information.
Source: biblioshimy for bibliometrix (2022).

In Figure 4 of origin dynamics we can
visualize the articles destined to the fields of
study such as fruit growing, horticulture,
forestry, agricultural technology, agroindustrial
products, technology in food, general
vegetable, nutrition and soil science, seed
science, chemistry virtual, health, science and
forestry, in addition they are organized
according to the year of publication ranging
from 2018 to 2022 this helps us to be able to
refer to the subject according to the different
branches of study.

In conclusion, the systematic review is of
utmost importance to be able to develop of the
topic, since it helps us to be able to use articles
with greater relevance to develop our specific
topic, in addition it can be mentioned that by
performing the filter of each article we can
exclude terms and topics that are not in relation
to the topic to be investigated.

5.5.Population and sample size

For  the  systematic investigation,
information from 10 scientific articles was
reviewed after the specific filtering process
considering that they have relevance before the
contribution in the foundation and theoretical
support.

5.6.Method of analysis

In the present research work was developed
under the PRISMA methodology (Preferred
Reporting Acrticles for Systematic Reviews and

Meta-Analyzed); the PRISMA methodology is
a useful tool in systematic review, it is not only
applicable to health reviews, but also to various
disciplines (Urratia & Bonilla, 2010). The
application of this method consisted in making
a filtering list checking the fundamental
information according to the bibliographic
search and considering the data flow diagram
identified on research studies, so as to facilitate
the selection of articles besides allowing to
optimize the systematic review through
classifications  of relevant  information
considering the inclusion and exclusion criteria.

5.7.Population and sample size

For  the  systematic  investigation,
information from 10 scientific articles was
reviewed after the specific filtering process,
considering that they are relevant in terms of
their contribution to the theoretical foundation
and support.

6.Results and discussions

The Ministry of Health [MINSA] (2022)
reported that the main chronic disease
condition suffered by the Peruvian Amazonian
citizenry is cervical cancer with 34.9%
followed by other types of cancer such as
breast cancer occupying second place, and skin
cancer in third place.

Song et al. (2021) mention that acai is a
source of anthocyanins, is used as a dietary
supplement and is an active ingredient for the
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pharmaceutical industry. It obtained results of
treatments for obesity induced by HFD (high
fat), hepatic steatosis and insulin resistance,
managing to change the structure of the
intestinal ~ microbiota and  significantly
enriching the intestinal bacteria Akkermansia.

On the other hand, it is evidenced that acai
presents antioxidant effects against reactive
species that allow the generation of cancer
cells, they were found in cells called SH-
DY5Y, the hydroethanolic extracts of these
fruits act with neuroprotective effects
preventing the formation of free radicals and
has high content of carotenoids, likewise, the
main anthocyanins found cyanidin 3-glucoside
and cyanidin 3-rutinosides (Torma et al., 2017).

It was evidenced that the consumption of
purple and white acai commercial pulps
presents decreased antioxidant capacity in the
gastrointestinal ~ digestion stage in vitro,
although the content of total phenolic
compounds (TPC) are bioaccessible and has
higher percentages of minerals such as Calcium
with 90%, Magnesium 74.30% and Manganese
64.52%. These are the highest values
determined, however, digesting them does not
affect the absorption to obtain health benefits
for the prevention or reduction of any disease
such as cancer, which in the Peruvian Amazon
was diagnosed as a type of cancer suffered by
citizens in this area of the country (Minighin et
al., 2020).

Cedrim et al. (2018) mention that this fruit
is a source of anthocyanins that allow
modulating lipid metabolism in order to reduce
the damage caused by oxidative stress, which
affects the development of chronic disease
activation, therefore it was shown that the
intake of acai pulp by humans reveal that it
produces benefits in reducing lipid peroxidation
in oxidative stress increasing the protective
function of cells in charge of oxygen due to its
cellular antioxidant protective effect found in
erythrocytes.

7.Conclusions
The research represents a search for
information on an Amazonian berry, called acai

(Euterpe oleracea Mart), this fruit contains
bioactive compounds, such as anthocyanins
that stand out for their functional activity due to
their antioxidant capacity, contributing to the
decrease in the proliferation of cancer cells.
counteracting free radicals. Undoubtedly, this
berry should be recognized as a potential
medicinal food, thus increasing its consumption
in society, benefiting from its bioactive
components. Consequently, this will generate
economy by importing from European
countries, as well as its commercialization in
Latin America.
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