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Abstract: Quality of life depends on numerous factors; and diet and nutrition are
cornerstones in the prevention and treatment of chronic diseases. An adequate intake of
fruits and vegetables reduces the risk of these diseases, due to a high intake of biologically
active substances (vitamins, minerals and antioxidants). The asai is an Amazonian palm
tree with two species: Euterpe oleracea and E. precatoria, found on the banks of the rivers
of the Amazon region. Due to its high content of anthocyanins, this fruit reduces the levels
of free radicals and lipid peroxidation proinflammatory states. The objective of this study
was to explore the therapeutic and phytochemical potential of asai. Regarding the profile of
the fatty acids, palmitic stands out with between 23 -25.6% of the fat, the stearic acid
content has a maximum of 1.84%, and oleic acid allows some researchers to compare the
quality of the fat of asai with that of the avocado, olive oil and canola oil, since this fatty
acid is more than 50% of the total fat of the fruit. Given this evidence regarding the
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composition of asai, one can see a possible cardioprotective and anticancer action that
should be tested in vivo and in vitro models.

Keywords: asai; Euterpe precatoria; phytochemistry; antioxidants; biochemical markers;
functional protection; amazonian fruits

1. Introduction

Today human health is being seriously threatened by a sedentary lifestyle, smoking, alcoholism and
of course, bad cooking and eating habits such as excessive consumption of fast food, soda, candy,
sweets and fried foods, along with a low intake of fruits and vegetables. This situation results in
high morbidity and mortality rates associated with non-communicable diseases such as cancer,
diabetes, respiratory diseases, atherosclerosis, heart failure, strokes and heart attacks [1]. In this
context, considering also the negative characteristics and consequences of the "Western Diet",
recent research shows the importance of consuming vegetables [2,3] and specifically foods rich in
polyphenols [4,5] as one of the strategies for maintaining oxidative balance and health. Exotic
fruits can contribute to this new diet [6] and within them those called "berries"” can be a food source
for a wide range of nutrients, secondary metabolites and antioxidants [7]. Among them, many
healing properties are currently attributed to the polyphenols of asai fruit worldwide [8].

The asai is a plant belonging to the Arecaceae family, Palmae class, and Euterpe genus; widely
distributed on the plains of the Amazon in countries such as Brazil, Peru, Bolivia, Ecuador,
Venezuela and Colombia. Its berry fruits are round- oval in shape with diameters of up to 1.8 cm,
forming green clusters when immature and dark purple ones with full maturation [9]. There are two
species. One is well known and commercialized (Euterpe oleracea), that has been fully
characterized and recognized for its potential as a functional food. In contrast, the second species,
Euterpe precatoria, has recently attracted the attention of the scientific community and presents
itself as a unique source of bioactive compounds that have been shown to have a positive impact on
health [10,11].

A variety of bioactive phytochemicals with therapeutic potential are present in the asai fruit pulp
[12,13]. Asai fruit has a noticeable content and diversity of anthocyanin type antioxidants [14-22],
but also a fatty acid profile similar to that of olive oil and avocado [23] and a high antioxidant
capacity. Encouraging results with asai fruit has been obtained for treatment and prevention of
distinct pathological conditions related to proinflammatory states [10,15,20] and oxidative stress
[24,25], cancer [26-30], cardiovascular diseases [31-33], respiratory emphysema [34] and even
allergies [35].

The total polyphenols and antioxidant power of asai pulp is related to decrease oxidative stress and
therefore the prevention of inflammatory processes and triggering de cardiovascular events.
Different research shows scientific evidence that supports the benefits of asai with antioxidant, anti-
inflammatory and cardioprotective activities, along with an antiproliferative effect. Particularly
Schauss et al. 2006 [20] found that the asai polyphenols can join human neutrophils, inhibiting the
formation of reactive oxygen species (ROS) and the enzymes cyclooxygenase 1 and 2 (COX-1 and
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COX-2). Jensen et al. 2008 [24] examined the antioxidant activity of vegetable and fruit juice with
asai being the main ingredient, noting that it increased the antioxidant capacity of the blood of the
participants within 2 h post ingestion, resulting in decreased lipid peroxidation during the same time
period in the majority of volunteers. Another study by Mertens-Talcott et al. 2008 [25] found that
the increased plasma antioxidant capacity in each study subject was 3 and 2.3 times greater after
consuming asai pulp and clarified juice of the fruit.

Kang et al. [10] in 2012 also evaluated the anti-inflammatory properties of asai species precatoria
pulp as compared to those of the oleracea species, concluding that the ethyl acetic extract of the
first inhibited the activation of the already mentioned nuclear factor by 23% as compared to other
species that did not have a significant effect. Oliveira de Souza et al 2010 [31], not only showed the
effect of antioxidants but also of hypocholesterolemics of the asai by supplying pulp to rats fed a
standard diet or one high in cholesterol, concluding that the latter diet supplemented with the fruit
saw a reduction in total cholesterol and low density lipoproteins.

Asai pulp induced a significant reduction in the activity of the Superoxide dismutase (SOD) only in
rats with hypercolesterolemia. Udani et al in 2011[33] performed a study which evaluated the
effect of asai pulp on some risk factors for Metabolic Syndrome through a pilot study with 10
overweight adults. After 30 days of asai consumption, researchers observed significant reductions in
fasting glucose, insulin levels, total cholesterol, LDL cholesterol and the total cholesterol - HDL
cholesterol ratio in the participants. Finally, Hogan et al. 2010 [27], Pacheco-Palencia et al. 2010
[28] and Stoner et al. 2011 [36] found an antiproliferative effect in asai preventing tumorigenesis.
In summary, the pulp of this fruit could be considered a functional food because according to its
composition it could induce a reduction of lipid peroxidation and production of proinflammatory
cytokine which generates a cardioprotective and antiproliferative effect, imparting health benefits in
the prevention of various pathologies.

The aim of this study was to carry out a bromatological and antioxidant characterization of asai pulp
of the precatoria species, native to the Colombian Amazon.

2. Materials and Methods
2.1. Plant material

Asai pulp of the species Euterpe precatoria Mart. from the municipality of San José del Guaviare,
Guaviare, Colombia, was processed in April 2012 according to the methodology of Pefia et al. [37],
transported to the laboratory in Bogota, and stored at -20°C until analysis.

2.2. Sample preparation

For the bromatological and antioxidant characterization, lyophilized asai pulp was used. A
Labconco ® lyophilizer was used at a condensation temperature of -80°C and 400 Pa vacuum
pressure during the first part of the process, which yielded approximately lyophilized 60 g from 1.7
kg of pulp.

2.3. Bromatological analysis
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For moisture, the analysis was performed according to AOAC 920.151. Ash were analyzed according
to AOAC 940.26) ethereal extract by Soxhlet, protein by AOAC 920.152 and crude fiber by AOAC
985.29 methods. The carbohydrate content was calculated by difference between 100 and the other
components of chemical composition analysis. The number of replicates was n = 5 [38]. The injection
was performed in split mode (10:1) and injection volume of 2 pL. Detector temperature (FID) was
285°C, gas flow was flow 30 mL-min™ for Helium (carrier gas), 300 mL.min™ of air and 25 mL.min™
H,. Oven temperature was 1000C and raised up to 240°C in 4 min at 3°C.min™. Pressure was 13.45 psi
at the beginning of the constant flow analysis [39,40].

2.4. Andlisis Antioxidante

Extracts were prepared from 0.2 g of lyophilized asai according to the methodology developed by
Rojano et al. [16]. The sample was combined with 20 mL of water acidified with 1% acetic acid,
homogenized in a Vortex Heidolph ®, stirred for 16 h, centrifuged at 3,000 rpm and 25 ° C for 20
min, mixed with n-hexane and finally the aqueous portion was removed for testing. The test was
performed using the total phenol spectrophotometric method developed by Folin-Ciocalteu [41].
Antioxidant capacity was determined by the result of two chemical methods, DPPH and ABTS,
using a standard curve with Trolox © as a reference antioxidant.

3. Results and Discussion
3.1. Bromatological analysis

The bromatological analysis of asai is shown in Table 1. The ash content was lower than that
reported for the species E. oleracea (2-7%), as reported by Rojano et al..[16] y Rufino et al. [23].
However, Castillo et al. [42] y Sinchi et al. [43] found lower values of ash (1.5-4%) for E.
precatoria sp.

The fat content in the asai pulp (53%) was higher than the 37% obtained by Sinchi et al [43] and the
49.4% obtained for E. oleracea, by Sanabria et al.. [18] with 49,4%. Asai fat was the main potential
contributor compared with other asai pulp components (Table 1) to human diets and has an
important proportion of saturated fatty acids (mainly palmitoleic and stearic acids) to the total fatty
acid profile (Table 2), as expected for a palm fruit. It is also noteworthy that the largest contribution
within the fat profile of the asai precatoria species corresponds to oleic acid (omega 9) at 70%.
Other insaturated fatty acids are important (Table 2) such as linoleic acid (the parent compound of
the omega-6 family of fatty acids) and linolenic acid (omega 3) at an approximate ratio of 4:1. Our
results agree with Nascimento et al. [44], Pacheco Palencia et al. [29], Sanabria et al. [18] and
Rufino et al. [23], who compare the fat of asai with that of the avocado, olive oil and canola oil,
making consumption of this fruit significantly important from a nutrition and metabolic point of
view.

Furthermore, the protein content of the E. precatoria variety asai pulp exceeded that mentioned by
Castillo et al. [42] and Sinchi et al [43] but lower than the value reported in the scientific literature
for E. oleracea variety, which showed a maximum value of 15.9% in a study by Sanabria et al.
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[18]. The pulp of this fruit cannot be considered a food source of protein in the context of the
recommended intake of fruits.

Finally, the carbohydrate content was similar to data reported by Sanabria et al. [18] for the
oleracea variety, while different from that of Castillo et al. [42]. Meanwhile, the asai fiber content
on was similar to that obtained by Castillo et al. for precatoria variety asai pulp without filtering.
However, Clarke et al. reported higher fiber content than our data (Table 1) which also were lower
than those reported for the oleracea variety (71.2%; Rufino et al. [23]).

3.4. Antioxidant analysis

Total phenol content (Table 3) was above previous results of 73.0 + 4.8 and 31.2 + 2.6 mg gallic
acid / g of dw for the varieties precatoria and oleracea [10]. Also, Rojano et al. [16] and Gordon
et al. [17] reported lower total phenol content (3172 + 154 and 3437 + 154 mg gallic acid/100 g of
dw, respectively). This demonstrates the superior antioxidant content of the Colombian asai species
precatoria as compared to studies conducted in oleracea type fruits of Brazilian origin and the area
of the Colombian Pacific. Noratto et al. in 2011 [45] showed the anti-inflammatory effects of
polyphenols from the asai and concluded that the fruit's polyphenols dose of 5-20 mg gallic acid
equivalent/ L (5 to 20 fold lower than in asai pulp, Table 3) protect human vascular endothelial cells
from oxidative stress induced by glucose and inflammation.

The DPPH antioxidant activity (Table 3) was below than those described by Kang et al. [10] for
both varieties of asai (320.3 £ 23.8 and 133.4 + 11.2 umoles Trolox / g dry sample for E. precatoria
and E. oleracea, respectively). The same trend was observed when comparing with data from
Rojano et al. [16] (12420 umoles Trolox/100g dw).

In terms of percentage of DPPH inhibition, the average result obtained was 74.5%, (data not shown)
which was lower than that reported by Sanabria et al. [18]. The antioxidant activity obtained by
ABTS method as compared with those reported by was again lower (Table 3) than the 40.3 pmoles
Trolox/100g dw obtained by Rojano et al. [16]. However, the antioxidant power of asai was still
superior to that found in other exotic fruits [13].

Pacheco-Palencia et al. 2008 [29] studied the antiproliferative effect of the polyphenols from
extracts of asai pulp and oil on human HT-29 adenocarcinoma colon cells and found that the
polyphenol fractions of both extracts at a dose of 0-12 pg gallic acid equivalent / L inhibited cell
proliferation by about 90.7%. The dose used by the former author is far lower than the reported in
asai pulp (Table 3).

4. Conclusions

The pulp of asai native to the Colombian Amazon could be a promising product for functional food
studies because of its antioxidant capacity and content of bioactive compounds (particularly total
polyphenols).
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Figures and tables

Table 1. Nutritional composition of the asai pulp (Euterpe precatoria Mart.).

Nutrient 0/100g
Moisture 94.20 £0.02
Ash* 0.46 +0.02
Fat* 53.03 +0.33
Protein* 1.62 £0.30
Crude Fiber* 12.98 +0.35
Carbohydrates* 31.90 +0.44

*Calculated with dry basis

Table 2. Fatty acids profile of the asai pulp (Euterpe precatoria Mart.).

Fatty acids Cn* Average
Myristic (C14:0) 0.1
Pentadecanoic (C15:0) <0.1
Palmitic (C16:0) 16.7
Palmitoleic (C16:1) 0.1
Heptadecanoic (C17:0) 0.1
Stearic (C18:0) 6.8
Oleic (C18:1n9c) 70.0
Linoleic (C18:2n6c) 3.3
Arachidic (C20:0) 0.4
Linolenic (C18:3n3) 0.8
Eicosenoic (C20:1) 0.1
Behenic (C22:0) 0.1
Lignoceric (C24:0) <0.1

* Carbon number

Table 3. Total polyphenols content and antioxidant capacity of the asai pulp (Euterpe precatoria Mart).

Chemical parameter

Lyophilized asai pulp

Total Phenols
(mg gallic acid/g of dry weight)

Antioxidant Capacity DPPH (umoles
Trolox/100g dry weight)

Antioxidant Capacity ABTS (umoles
Trolox/100g dry weight)

104 £ 7

7782 + 427

16236 + 128




