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Abstract: The Amazon region has many sources of fruits, especially native ones not yet
explored, but which have some potential for use, as is the case with certain palms. The
objective of this study was to evaluate the content of bioactive compounds and total
antioxidant capacities of fruits from native palms from the Brazilian Amazon. The fruits of
five palm species (bacaba, buriti, inaja, pupunha, and tucuma) were evaluated for levels of
ascorbic acid, anthocyanins, yellow flavonoids, total carotenoids, and total extractable
polyphenols, as well as the total antioxidant capacities. The fruits had high contents of
extractable total polyphenols, especially bacaba and tucuma (941.56 and 158.98 mg of
galic acid-100g™"), total carotenoids in the case of tucumd and buriti (7.24 and
4.67 mg-100g "), and anthocyanins in bacaba (80.76 mg-100g ). As for the antioxidant
capacity, bacaba had the highest total antioxidant activity by the Oxygen Radical
Antioxidant Capacity (ORAC) (194.67 uM-Trolox-g'), 2,2-diphenyl-1-picrylhydrazyl
(DPPH) (47.46 g-pulp-g ' DPPH), and B-carotene/linoleic acid (92.17% Oxidation Inhibition
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(O.I) methods. Bacaba phenolic profile revealed the presence of cyanidin-3-O-rutinoside and
other flavonoids. The palm fruits studied can be considered good sources of bioactive
compounds, some containing higher amounts than that of commonly consumed fruits.
Total extractable polyphenols and anthocyanins were directly correlated to antioxidant
activity in these fruits.

Keywords: Oenocarpus bacaba; Mauritia flexuosa; Attalea maripa; Bactris gasipaes;

Astrocaryum vulgare

1. Introduction

Fruits have chemical compounds that play important biological roles. These, called bioactive or
phytochemical compounds, are usually found in small amounts in foods, especially plants, and may
have different beneficial ways of acting on human health [1]. According to [2], fruits are known as
functional foods; besides providing nutrition for the proper functioning of organisms, their value is
associated with substances that have protective properties, in most cases due to their antioxidant
activity. Among these substances, the polyphenols—carotenoids, ascorbic acid, phytosterols, efc.—
stand out. Due to their antioxidant properties, these compounds slow down the oxidant reactions, thus
protecting the organism against reactive oxygen species [3].

In recent years, the search for foods that are good sources of natural antioxidants has been driving
studies to evaluate compounds present in plant species that could be related to antioxidant activity [4].
The Amazon region hosts numerous native fruits that might fill in this gap and have the potential to be
explored as functional foods, among which are some Arecaceae species such as bacaba (Oenocarpus
bacaba), buriti (Mauritia flexuosa), inaja (Attalea maripa), pupunha (Bactris gasipaes), and tucuma
(Astrocaryum vulgare). Recently, those species have been studied for oil and carotenoids
composition [5-7]. However, there is little scientific information on the functional potential of native
palms, especially those that are underutilized as food sources in the region. Studies listing the
functional compounds in these species, as well as their antioxidant capacity, may incentivize their
consumption, besides generating new usage alternatives, which adds value to these plants. Therefore,
the goal of this study was to assess the levels of bioactive compounds and the total antioxidant capacity
of native Amazon rainforest palm fruits aiming to identify their functional components and thus value

their consumption.
2. Experimental Section
2.1. Chemicals

The reagents used were 2,6-dichlorophenolindophenol (DFI), ethyl alcohol, hydrochloridric acid,
isopropyl alcohol, hexane, anhydrous sodium sulfate, acetone, methyl alcohol, Folin-Ciocalteu reagent
(FCR), sodium carbonate, 6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acid (Trolox), ethyl ether,
B-carotene, linoleic acid, chloroform, 2,2-diphenyl-1-picrylhydrazyl (DPPH), potassium phosphate
monobasic (KH2PO4), sodium phosphate dibasic anhydrous (Nax-HPOs), AAPH radical, and
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fluorescein (3',6’-dihydroxyspiro(isobenzofuran-1[3H], 9’-[9H]xanthen]-3-one). High Pressure Liquid
Chromatography (HPLC) grade acetonitrile and methanol were purchased from Tedia Company Inc.
(Fairfield, OH, USA). HPLC grade water was prepared from distilled water using a Milli-Q system
(Millipore Lab., Bedford, MA, USA).

2.2. Sample Preparation and Chemical Analysis

Ripe fruits from native Amazonian palm trees (Table 1) were harvested, after the natural process of
abscission, in different regions of Amapa State, Brazil, according to maturity stages described in Table 2.
The fruits were harvested from one tree, selected and distributed in three batches containing 27 fruits
each for buriti, inaja, pupunha and tucuma and 50 fruits for bacaba. Each batch was processed in three
analytical replicates. In bacaba, the skin is inseparable from the pulp, so it was considered as edible.
In tucumad, the edible portion includes both the mesocarp and the epicarp, which is the traditional way
the fruit is consumed in the region. For buriti, inaja, and pupunha, only the mesocarp was analyzed.
The samples were lyophilized and stored at —70 °C until analysis and moisture content was determined
for all fruits. The results were expressed on a fresh weight basis.

Table 1. List of Arecaceae from Amazon region, Amapa State, Brazil, included in this study.

Local Name English Name Scientific Name Origin (City)
Bacaba Turu Palm Oenocarpus bacaba Mart. Porto Grande
Buriti Moriche Palm Mauritia flexuosa L.1. Mazagao
Inaja American oil Palm Attalea maripa (Aubl.) Mart.  Sdo Joaquim do Pacui
Pupunha Peach Palm Bactris gasipaes Kunth. Porto Grande
Tucuma Awarra Palm Astrocaryum vulgare Mart. Macapa

Table 2. Harvest maturity stages of Amazon Arecaceae fruits.

Fruits Harvest Maturity Stages
Bacaba Dark purple peel and white-brown pulp

Buriti Yellow-orange pulp

Inaja Cream-yellowish pulp
Pupunha Lightly orange pulp
Tucuma Dark orange peel and pulp

Vitamin C content was determined through the 2,6-dichlorophenolindophenol method [8], total
anthocyanins and yellow flavonoids as described by [9], and total carotenoids according to [10].

2.3. Sample Preparation and Total Polyphenols

Lyophilized samples stored at =70 °C were used to obtain the extracts. Preliminary tests were
carried out in order to determine the ideal amount of samples in the extracts. The final dry masses used
in the extracts from buriti, inajd, pupunha, and tucuma were 5 g, while for bacaba it was 2 g. Before
extraction, the samples were grounded on a mortar with liquid nitrogen. The procedure used was
developed by [11]. Briefly, the samples were weighed in test tubes and 20 mL of methanol/water
(50:50, v/v) was added for the extraction. The tubes were left to rest at room temperature for 1 h and
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centrifuged at 15,000 rpm for 15 min, and after that the supernatant was collected. Subsequently,
20 mL of water/acetone (70:30, v/v) was added to the residue for extraction for 1 h at room
temperature, followed by centrifugation. The methanol and acetone extracts were combined,
completed up to 50 mL with distilled water, and used in determining total polyphenol content and
antioxidant capacity.

In order to determine total polyphenols, the Folin-Ciocalteu method [12] was followed. To 1.0 mL
of the extracts, 1 mL of Folin-Ciocalteu reagent (1:3), 2 mL of a 20% sodium carbonate solution, and
2 mL of distilled water were added. After 30 min, a reading was performed at 700 nm. The results
were expressed as Gallic Acid Equivalents (GAE) (mg GAE 100 g!).

2.4. p-Carotene/Linoleic Acid Method

The antioxidant capacity was evaluated according to the method developed by [13] with some
adaptations. The samples were prepared using 5 mL of the B-carotene/linoleic acid system solution, 0.4 mL
of Trolox control solution, and 0.4 mL of the fruit extracts at different dilutions. Readings in a
spectrophotometer at 470 nm were performed immediately and in 15-minute intervals for 120 minutes with
the tubes kept in a water bath at 40 °C. The results were expressed as the percentage of oxidation inhibition
and the fruits antioxidant capacities were assessed by comparing them to the control solution (Trolox).

2.5. DPPH Method (Ability to Scavenge Free Radicals)

The fruit’s antioxidant capacity was determined through the method developed by [14], which is
based on scavenging the DPPH radical (2,2-diphenyl-1-picrylhydrazyl) by antioxidants in the extracts,
with some modifications. A DPPH solution in methanol at 0.06 mM was prepared. Then, 100 uL
aliquots of the extracts were transferred to test tubes, 3.9 mL of the DPPH solution was added, and a
reading at 515 nm was performed. The reduction in absorbance was monitored every minute in the first
10 min and every five min until the mixture fully stabilized. This way, the kinetics equivalent to the
time needed for each sample to consume 50% of the free radical (ECso) was obtained. The results were
35 min for bacaba, 90 min for buriti, inajd, and pupunha, and 120 min for tucumd. The antioxidant
activity was expressed by the antioxidant concentration required to reduce the initial free radical
concentration by 50% and the final result was expressed in g of fresh weight of edible portion of the
fruit-g”' DPPH.

2.6. ORAC (Oxygen Radical Absorbance Capacity)

Antioxidant activity was determined according to the methodology by [15] with adaptations.
The fruit extracts were prepared by mixing 0.5 g of the lyophilized sample and 20 mL of acetone/water
(50:50, v/v), which were kept at room temperature for 1 h and then centrifuged at 25,000 g for 15 min.
The supernatant was filtered and stored under freezing conditions until the time of analysis. For each
species evaluated, preliminary tests were performed so as to obtain distinct concentrations using a
phosphate buffer solution (75 mM, pH 7.4). A standard Trolox curve was prepared at five
concentrations (6.25; 12.5; 25; 50, and 100 uM). The samples were prepared on the micro plate,
250 pL of the fluorescein solution (48 nM) were added and the micro plate were kept in the incubator
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at 37 °C for 10 min. Next, 50 pL of the AAPH radical (153 mM) were added to each sample. The readings
were performed using the Kinetics program of the Varian Cary Eclipse Fluorescence Spectrophotometer
and the reduction in fluorescein was monitored every minute for 180 min. The ORAC values were
calculated from the area under the emission curve of fluorescein, which is proportional to the Trolox
concentration. The final result was expressed as uM of Trolox equivalents by gram of the sample
(uM-Trolox-g ).

2.7. LC-DAD-ESI-MS Analysis

The general procedure for screening of phenolics in plant materials [16] was employed with
modifications, except for acid hydrolysis. The LC-DAD-ESI/MS instrument consisted of a Varian 250
HPLC (Varian, Walnut Creek, CA, USA) coupled with a diode array detector (DAD) and a
500-MS IT mass spectrometer (Varian, Walnut Creek, CA, USA). A Zorbax C18 (Agilent, Little Falls,
DE, USA) column (5 um, 150 x 2 mm) was used at a flow rate of 0.4 mL/min. The column oven
temperature was set to 30 °C. The mobile phase consisted of a combination of A (0.1% formic acid in
water) and B (0.1% formic acid in acetonitrile). The gradient varied linearly from 10%—-26% B (v/v) at 40
min, to 65% B at 70 min, and finally to 100% B at 71 min and remained at 100% B for 75 min. The DAD
was set at 350, 270, and 520 nm for real-time read-out, while the UV/VIS spectra, from 190-650 nm,
were continuously collected. Mass spectra were simultaneously acquired using electrospray ionization
in the positive (PI) and negative ionization (NI) modes at a fragmentation voltage of 80 V for the mass
range of 100-2000 amu. A drying gas pressure of 35 psi, nebulizer gas pressure of 40 psi, a drying gas
temperature of 370 °C, capillary voltages of 3500 V for PI and 3500 V for NI, and spray shield
voltages of 600 V were used.

2.8. Statistical Analysis

The trials were carried out in triplicate and the results underwent a descriptive statistical analysis for
obtaining the average values and the standard deviation for each palm species studied. Pearson’s
correlation analysis at 1% and 5% significance levels by t-test was also performed among the bioactive
compounds (ascorbic acid, total anthocyanins, yellow flavonoids, total carotenoids, and total
polyphenols) and the total antioxidant activity through the B-carotene/linoleic acid, DPPH, and ORAC
methods using the GENES software (UFV, Vicosa, Brazil).

3. Results and Discussion

The results obtained for Vitamin C, total anthocyanins, yellow flavonoids, and total carotenoids are
presented in Table 3 along with the percentage of moisture. Acai, one of the most studied Amazon
palm fruits, [17] reported a Vitamin C content of 80 mg-100g ! of fresh weight, which is well above
the results found in this study for any of the five palm species. Vitamin C is a crucial compound in
many physiological processes in the body and, in plants, has a protective role against reactive oxygen
types formed in the respiratory and photosynthesis processes. Therefore, even the fruits that have

relatively low amounts of Vitamin C, such as pupunha and buriti, should be valued.
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Table 3. Bioactive compounds (mg-100g™!' of fresh weight) and moisture (%) in edible
parts of five Amazon native fruits from palm trees.

] . . Total Yellow Total .
Fruits Vitamin C ) . . Moisture
Anthocyanins Flavonoids Carotenoids
Bacaba 30+£2 81 +1 36 +2 0.7+0.1 4242
Buriti 13+1 3+£04 28+2 4.7+0.1 62 +3
Inaja 24 +£2 1+£0.2 14+0.2 04+0.0 59+5
Pupunha 14+1 1+£0.1 17+1 2.6+0.2 65+1
Tucuma 19+1 4+0.2 31+2 72+04 56+2

Anthocyanins are flavonoids, compounds containing phenolic hydroxyls, and are described as
potential antioxidants since they have an ideal structure for radical scavenging. Bacaba had a total
anthocyanin content of 81 mg-100-g™!, comparable to that found by [17] in other fruits from the
Arecaceae family (a¢ai and jugara palm), which are well-known sources of anthocyanins with average
contents of 111 and 93 mg-100-g™!, respectively. Abadio Finco et al. [18] characterized the phenolic
extract of bacaba and reported a content of 1759 (mg-GAE/100-g) for total phenolics,
1134 (mg-CTE/100-g) for total flavonoids and 35 (mg cyn-3-glc/100g) for total anthocyanins,
indicating that bacaba is a promising source of phenolic compounds. Schauss et al. [19], while
studying the phytochemical composition of acai, reported that this fruit is rich in anthocyanins, with
cyanidin 3-glucoside and cyanidin 3-rutinoside being the main ones. Thus, due to the high total
anthocyanin content found in bacaba, this fruit may be considered a potential source of antioxidants.

Anthocyanins and flavonols are part of the flavonoid group and are responsible for the color ranging
from bright red to violet, and from white to light yellow, respectively. Among the fruits studied, those
that had the highest levels of these compounds (bacaba, tucuma, and buriti) were the ones that had the
most intense color in the analyzed portion. Flavonoids act as antioxidants in inactivating free radicals
in both the lipophilic and hydrophilic cell compartments [20]. Studies have shown that flavonoids from
different sources have beneficial health effects, acting as anti-inflammatories, anti-atherosclerotics, and
immunomodulators [21,22].

Among the fruits studied, tucuma and buriti stood out from the rest for having the highest total
carotenoid contents at 7.2 and 4.7 mg-100 g !, respectively. Mambrim and Barrera-Arellano [23],
characterized fruits from Amazonian palms, among which bacaba and tucuma, reported total carotenoid
values of 0.29 and 2.42 mg-100 g"!, respectively, which are well below those found in the present study.
Rodriguez-Amaya [24] reported that buriti and African oil palm fruits stand out as the richest
pro-Vitamin A sources found in Brazil. Therefore, beside bacaba and inaja, the fruits of the other species
studied (pupunha, buriti, and mainly tucuma) may be considered sources of these compounds.

Polyphenol contents greatly varied among the species studied (Table 4). Bacaba stood out for having
higher polyphenol content (941 mg GAE-100 g' of fresh weight), suggesting these fruits are excellent
sources of polyphenols and that many of these compounds are likely associated with the fruit’s color.
In tucumd and buriti, average amounts of TEP were found (159 and 118 mg GAE-100 g ). Meanwhile,
pupunha and inaja had low polyphenol contents. In the study by Rufino et al. [17], which comprised
18 non-traditional Brazilian tropical fruits, including two Arecaceae (jucara and agai), high polyphenol
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contents were reported (755 and 454 mg GAE-100 g !, respectively). These levels, however, are still
below those found in bacaba.

Table 4. Total polyphenols and antioxidant capacity in organic-aqueous extracts of five
Amazon native fruits from palm trees (fresh weight) ®.

Fruits Total Polyphenols p-Carotene/Linoleic Acid DPPH ORAC
mg GAE-100 g! % O.1.° ECs (g'g 'DPPH) ¢ (uM Trolox-g™)
Bacaba 941 + 23 92+1 47+1 195+ 10
Buriti 118 +2 65+3 7938 £ 121 89+6
Inaja 45+2 80+2 18,936 + 252 26+2
Pupunha 30+1 62+ 1 nd 94 + 1
Tucuma 159+ 13 9240 3343 £ 132 64+4

@ Average values =+ standard deviation, n = 3; nd = not determined. ®* Oxidation inhibition. ¢ Antioxidant.

4 Oxygen Radical Antioxidant Capacity. Concentration required to reduce free radical concentration by 50%.

Roesler et al. [25], while studying fruits from the Brazilian Cerrado ecosystem, found that the
fractions with the highest phenolic compound contents were the skins and seeds, which are usually
discarded when the fruit is eaten fresh. In the current study, the edible portion analyzed of bacaba and
tucumd included both the mesocarp and the epicarp, which may likely have influenced the high
polyphenol contents found in these fruits compared with the other fruits studied.

The results of antioxidant capacity determined by the B-carotene/linoleic acid, DPPH, and ORAC
methods are shown in Table 3. In the present study, antioxidant activity was evaluated in terms of the
ability of the compounds present in the fruit extracts to prevent oxidation of B-carotene, protecting it
from free radicals generated during the peroxidation of linoleic acid. Based on the study by
Hassimotto, Genovese & Lajolo [26], the antioxidant capacity in plants and fruit pulps can be
classified, according to the levels of oxidation inhibition (O.l.), as high (>70%), intermediate
(40%—70%), or low (<40%). Among the fruits studied, bacaba, tucumd, and inaja had high antioxidant
capacity (92%, 92%, and 80% O.l., respectively), while buriti and pupunha had intermediate
antioxidant capacity (65% and 62% O.I., respectively). It is worth pointing out that, although the
concentration of the extract used was much lower for bacaba, the percentage of oxidation inhibition was
high, which shows the strong antioxidant capacity of that fruit compared to the other palm species studied.

Hassimotto, Genovese & Lajolo [26], while studying the antioxidant capacity of different fruit
pulps, among which agai, through the [B-carotene/linoleic acid method, reported no significant
correlation between antioxidant capacity and concentration of phenolics. On the other hand, Duarte
Almeida et al. [27], while evaluating the antioxidant capacity in pure phenolic compounds and pulp
extracts through the B-carotene/linoleic acid method, found that fruits such as acai, strawberry, and
mulberry, which have the highest flavonoid contents, had high antioxidant capacity, being quercertin the
one showing the highest oxidation inhibition percentage even in smaller amounts. For Koleva et al. [28],
the exact mechanism of action of the antioxidant in the -carotene/linoleic acid method was hard to
explain, especially when testing the action of complex matrices such as plant extracts, including fruits.
In trials using lipids as oxidizable substrate, as is the case of the B-carotene/linoleic acid method, the
protective role of the antioxidant depends on its solubility, which determines its distribution in the
system phase, including location and orientation [29]. Just as well, the complex composition of plant
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extracts may cause synergic or antagonistic interactions among the compounds, which may also affect
their antioxidant activity [30].

When evaluating the antioxidant capacity through the DPPH method, the amount of antioxidant
present in the extracts able to scavenge 50% of the free radicals in the solution (ECso) was determined.
The lower this value, the lower the amount of extract required to reduce by 50% the DPPH free radical
and, consequently, the higher its antioxidant capacity. Among the fruits studied, bacaba stood out for
having the highest antioxidant capacity (47 g-g"! DPPH), followed by tucumd (3343 g-g"' DPPH). The
antioxidant capacity shown by bacaba, tucumd, and buriti are higher than those reported by
Rufino et al. [17] for two Areacaceae species: acai (4264 g-g ' DPPH) and jucara (1711 g-g”! DPPH).
It is worth noting that, in the present study, the fruits that stood out for their antioxidant capacity were
the same ones that had the highest polyphenol contents, suggesting a relation between the phenolic
compounds and the antioxidant capacity. For pupunha, no satisfactory results were found that allowed
the evaluation of the antioxidant capacity through the DPPH method despite countless trials at
different concentrations. It was considered that the low polyphenol levels in this fruit may be one of
the factors contributing to this result.

Through the ORAC method, bacaba showed the highest antioxidant capacity (195 uM-Trolox-g ),
while the lowest was found for inajd (26 pM-Trolox-g!). All the results matched those found through
the DPPH method. The high antioxidant capacity shown by bacaba may be related to the high total
polyphenol contents, which are directly associated to the antioxidant capacity. Abadio Finco ef al. [18]
evaluated the antioxidant activity of bacaba through ORAC and DPPH methods and got values of
10,750 (uM-Trolox-100g ') and 34 (mM Trolox-100g '), respectively, which confirms the significant
antioxidant capacity of this fruit, finding a value higher than the one in this study.

Schauss et al. [19], while studying the antioxidant capacity of agai through different assays and with
several free radical sources, found a high ORAC value (997 uM-Trolox-g ! of dry weight). That study
stresses the high antioxidant capacity shown by this fruit. Bacaba, even having a lower value than acgai,
has a high antioxidant capacity when compared to most fruits. Except for bacaba, to our knowledge
there are no references in the literature about antioxidant capacity determined by the ORAC method
for the other species studied. However, Wu et al. [31], while evaluating total antioxidant capacity
combining the lipophilic and hydrophilic fractions of the components in 100 different types of foods,
including fruits, found that, except for cherry and strawberry, which stood out with values of 2000 and
445 pM Trolox.g !, respectively, all fruits had values below 100 uM Trolox/g. The results of a study
on the antioxidant capacity of several foods through the ORAC method revealed that the fruits
avocado, banana, mango, melon, and guava had values of 19.33, 8.79, 10.02, 3.15, and 19.9 uM
Trolox-g !, respectively, which are all below those found for the palm fruits in this study.

Due to its high antioxidant capacity, the methanolic extract from bacaba was analysed by
LC-DAD-ESI-MS and revealed a major peak with maximum visible intensity at 522 nm at 13.53 min.
The peak mass spectrum had a molecular ion [M—H]" m/z 595 and fragments m/z 449 and 287, which
are typical of cyanidin-3-O-rutinoside (1). After acid hydrolysis of the extract, a single peak with
maximum visible intensity at 522 nm and a molecular ion [M-H]" m/z 287 and [M-H]™ m/z 285 was
detected and attributed to cyanidin (10). The presence of a molecular ion [M-H]  m/z 593,
was detected. The fruits of two other Amazonian palms, agai (Euterpe oleracea) and jucara
(Euterpe edulis), also have cyanidin-3-O-rutinoside as one of their main components [19,32].
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The anthocyanins were considered the compounds responsible for the antioxidant action in agai [33],
which may also be the case with bacaba.

The correlation coefficients among the bioactive compounds and the total antioxidant capacity
evaluated through the B-carotene/linoleic acid, DPPH, and ORAC methods are shown in Table 5.
Significant positive correlations were found among ORAC and polyphenols (» = 0.90), total
anthocyanins (» = 0.90), and yellow flavonoids (» = 0.68). There were significant positive correlations
among the B-carotene/linoleic acid method and Vitamin C (r = 0.76), polyphenols (» = 0.59), total
anthocyanins (r = 0.54), and yellow flavonoids (» = 0.57). As expected, significant negative
correlations were found among the DPPH method and the contents of yellow flavonoids and
polyphenols. In the bioactive compounds, significant positive correlations were found among the
polyphenols, yellow flavonoids, and total anthocyanins.

Table S. Pearson’s correlation coefficients among the bioactive compounds and antioxidant
capacity (fresh matter) of edible parts of five Amazon native fruits from palm trees.

Total

R ORAC DPPH! p-Carotene  Vitamin C Anthocyanins Carotenoids
Polyphenols
Flavonoids 0.68 ** —0.69 * 0.57 * 0.31 0.73 ** 0.65 ** 0.33
Carotenoids —-0.26 —-0.16 0.05 —-0.56 * —-0.36 —-0.45
Anthocyanins 0.90 ** —0.54 0.54 * 0.77 ** 0.99 **
TEPP 0.90 ** —0.58 * 0.59 * 0.75 **
Vitamin C 0.44 —-0.20 0.76 **
B-carotene 0.25 —0.47
DPPH —-0.59 *

! No results were found for pupunha. ** and * Significative at 1% and 5% probability, respectively, by ¢-test.

Gardener et al. [34], while evaluating the contributions of Vitamin C, carotenoids, and total phenolics
to the antioxidant capacity of fruit juices, found that the contribution of carotenoids was insignificant and
that phenolics seem to be the main compounds contributing to the antioxidant potential of non-citric
juices, although its identity and bioavailability requires further investigation. In another study with Citrus
fruits, Couto and Canniatti-Brazaca [35] reported that the antioxidant capacity is likely due to the
phenolic compounds and Vitamin C. In the present study, we consider that the total polyphenols was the
factor that most contributed to the antioxidant capacity of the fruits evaluated.

4. Conclusions

In conclusion, the fruits from the Amazonian palm trees studied stood out as considerable sources
of total carotenoids (fucumd and buriti), total polyphenols (bacaba and tucumd), and total
anthocyanins (bacaba), as well as relelvant sources of yellow flavonoids (bacaba, tucumd, and buriti).
The fruits that showed a high antioxidant capacity were bacaba (through all methods) and tucumda
(through the B-carotene/linoleic acid and DPPH methods). These results suggest the great potential for
the use of native Amazonian fruits as food.
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