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The objective of this work was to carry out an investigation regarding phytochemical prospecting
of six extracts obtained from leaves of Myrcia palustris DC, namely: ethyl acetate (EAE), acetone
(AE), ethanolic (EE), methanolic (ME), hexanic (HE) and distilled water (DAE), to evaluate their
antimicrobial activity using the broth microdilution technique, with bacteria of medical interest,
and detecting the antioxidant potential against the 2,2-diphenyl-1-picryl-hydrazil (DPPH) method.
The results demonstrated the presence of compounds from the classes steroids, flavonoids,
xanthones, and tannins. Regarding antimicrobial activity, it was observed that all extracts
demonstrated antimicrobial potential against the strains tested, except for theHE, which did not
show activity on K. pneumoniae. DAE showed the lowest efficiency for most of the strains tested.
Regarding antioxidant activity, except from DAE, all others showed antioxidant potential in the
highest concentrations tested in the range of 0.1 to 25 mg/mL:EE (82.29%), ME (77.67%), and
AE (74.10%) showed greater capture of DPPH radicals. It is suggested that the antimicrobial and
antioxidant activities of these extracts is related to the secondary metabolites present, which have
already had these biological activities demonstrated in other studies with plant extracts.
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INTRODUCTION

The Myrtaceae family stands out as being plentiful in the country
with 20 genera and a thousand species cataloged (Carneiro et al.,
2017). This genus has economic appeal as it represents fruit species

Natural products have always played an important role in the
development of new drugs, cosmetics, and other bioproducts, due to
the vast structural diversity and functional groups present in various
plant species in the world (Amorim et al., 2019; Bolzani ef al., 2016).
According to the World Health Organization (WHO), the best source
of bioactive molecules is plants, and in this sense, Brazil stands out in
the world context for presenting the greatest biodiversity, becoming a
great ally of industries, offering raw materials for the discovery of
new molecules that can contribute/replace chemicals (Arantes et al.,
2016; Carvalho et al., 2014). When investigating new molecules, it is
interesting to look for native species, aiming at their valorization,
besides emphasizing the importance of the conservation of the
Brazilian flora that offers bioactive compounds within its natural
resources.

such as Psidium guajava and Myrciaria cauliflora (Gressler et al.,
2006), among others. Amorim et al. (2019) showed, through
biogeographic analyses, that this genus plays an important role in the
Atlantic Forest biome for the diversification of the group, after which
several transitions occurred in other neotropical regions, especially
savanna forests. An important representative of the Myrtaceae family
is the genus Myrcia, widely used in folk medicine and with effects on
glycemic control for Myrcia multiflora and the species Myrcia fallax,
with evidence of activity against cancer cells (Limberger ef al., 2004).
The species Myrcia oblongata has already been described as having
antioxidant, acaricide, insecticide, and antimicrobial potential
(Santana et al., 2018). There are no reports in the literature on the
biological activities of Myrcia palustris DC.
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This is a native species found mainly in the states of Parana, Santa
Catarina and Rio Grande do Sul. Among the problems faced by
industries today is the search for antioxidants, substances that slow
down or inhibit oxidative processes, slowing down the process of
food rot. In addition, antioxidants are extremely important in human
health, with the function of neutralizing free radicals, which also
prevent oxidation in the body at the cellular level; a process related to
some diseases, such as Alzheimer’s disease (Pastene er al., 2009).
The synthetic compounds present in several products, with the
objective of preserving food and drugs, can cause harmful effects to
animal and human organisms, which makes it necessary to search for
natural products with antioxidant actions as alternatives to synthetics
(Melo et al., 2011; Santos et al., 2018; Sousa et al., 2007). The
improper use of synthetic products also affects the field of medicine,
both human and veterinary, because when trying to fight infections
caused by microorganisms, high doses of antimicrobials/antifungals
are used, resulting in the selection of resistant pathogens (Arantes et
al., 2016; Rossi and Andreazzi, 2005). Thus, a plant source
antimicrobial can suppress bacterial action in different systems with a
low toxic effect and cost, as it is a natural source (Amorim et al.,
2019; Souza et al., 2020). Through all the problems exposed, together
with the importance of conserving Brazilian flora and the search for
new bioactive compounds of interest, this research aims to identify
the secondary metabolites present in different plant extracts of M.
palustris leaves and determine the antimicrobial and antioxidant
properties of this species.

MATERIAL AND METHODS

Collecting, drying, and identification of the plant: M. palustris
leaves were collected at the Ecological Park Paulo Gorski, located in
the municipality of Cascavel, Parana, Brazil (24°57°51.61’S and
53°26°14.80’W). An exsiccate from the plant was taken to the
Herbarium UNOP (Thiers, continuously updated)for botanical
identification and voucher registration, under the number UNOP
8915. After collection, the leaves were dried at 40°C and ground in a
willye knife mill, with a 0.42 mm granulometry membrane and
subsequently, the obtained powder was stored in a closed glass jar
protected from light, at room temperature, for a maximum of four
days (Weber et al., 2014).

Obtaining plant extracts: From the dry leaves of M. palustris, plant
extracts were prepared according to the methodology proposed by
Pandini et al. (2015), with modifications. The dry plant material (10
g) was subjected to extraction with different solvents (100 mL): ethyl
acetate (EAE), acetone (AE), ethanol (EE), hexane (HE), methanol
(ME) and distilled water (DAE). These liquid preparations were kept
on a rotary shaker at 220 rpm for a period of 24 h. Then, they were
filtered using Whatman filter paper n° 1 and centrifuged at 5000 rpm
for 15 min. The supernatant was collected and subjected to
evaporation, apart from the aqueous extract which was stored at 4°C.
Finally, crude organic extracts and aqueous extracts were obtained,
which were stored in the dark and refrigerated at 4°C. Plant extract
yield was calculated using Equation 1:

extract mass (g)
dry and moist vegetable mass (g)

Equation 1 % = x 100

Phytochemical prospection: Tests relating to the phytochemical
prospecting of different plant extracts of M. palustris were carried out
according to the methodology described by Matos (1997). These tests
were based on colorimetric visualization and/or precipitate formation
after the addition of specific reagents. The classes of secondary
metabolites identified were: saponins from the reaction with distilled
water and hydrochloric acid P.A.; steroids and triterpenoids through
the Liebermann—Burchard reaction; alkaloids using Dragendorff’s
reagent; anthocyanidins, anthocyanins, aurones, chalcones,
flavonoids, flavones, flavanones, and xanthones from pH changes in
the medium; coumarins by fluorescence reaction with potassium
hydroxide; and tannins by reaction with ferric chloride.

Determination of antimicrobial activity

Microorganisms used and inoculum preparation: The antimicrobial
activity of plant extracts of M. palustris was evaluated following the
methodology proposed by Scur et al. (2014), with modifications. The
microorganisms used are from the American Type Culture Collection
(ATCC) and Cefar Diagnostica (CCD) collections, with gram
positive bacteria: Bacillus subtilis (CCD-04), Enterococcus faecalis
(ATCC 19433), Staphylococcus  aureus (ATCC  25923),
Staphylococcus  epidermidis (ATCC 12228); gram negative:
Escherichia coli (ATCC 25922), Klebsiella pneumoniae (ATCC
13883), Pseudomonas aeruginosa (ATCC 27853), Proteus mirabilis
(ATCC 25933), Salmonella enterica Enteritidis (ATCC 13076),
Salmonella enterica Gallinarum (ATCC 1138), Salmonella enterica
Typhimurium (ATCC 14028). The microorganisms were recovered in
Brain and Heart Infusion (BHI) broth for 24 hours at 36 °C, then
seeded in a plate containing Mueller—Hinton (MH) agar and incubated
for 24 hours at 36 °C. To carry out the experiments, the concentration
of microorganisms was adjusted in 0.85% saline to 1x10° CFU/mL.

Determination of minimum inhibitory concentration (MIC): The
tests were performed according to the broth microdilution
methodology described by Weber et al. (2014), with modifications.
The plant extracts of M. palustris were solubilized in 1% Tween. In
96-well microdilution plates, 150 uL of Mueller-Hinton (MH) broth
was distributed in all wells. The first well received an additional 150
pL of plant extract at an initial concentration of 200 mg/mL. Then,
serial dilution was performed, obtaining concentrations ranging from
200 to 0.09 mg/mL. At the end, 10 pL of inoculum was added to each
well and the plate was incubated at 36°C for 24 h. For the positive
control, the commercial antibiotic Gentamicin (200 mg/mL) was
used. As a negative control, the inoculum was added to the MH broth,
without the presence of the extract, to verify the viability of the tested
microorganisms. Control of the 1% Tween diluent was also carried
out to verify possible interference in the assay. For interpretation of
the results, 20 pL of 0.5% triphenyltetrazolium chloride (TTC) was
added, acting as a colorimetric developer; the wells that showed red
placement were considered negative to inhibiting bacterial growth.
The MIC was performed in triplicate and it was possible to determine
the lowest concentration of plant extract capable of inhibiting
microbial growth.

Determination of bactericidal concentration (MBC): Before the
addition of 0.5% TTC to determine the MIC, 2 pL aliquots were
removed from each assay well and transferred individually to petri
dishes containing MH agar, which were incubated for 24 hours at
36°C. To determine the MBC, that is, the lowest concentration of
plant extracts capable of causing death of the microorganism, the
presence/absence of growth of a microbial colony on the plate was
verified in the different concentrations of extracts in the MIC test
(Scur et al., 2014). The activity of the extracts was classified
according to the methodology of Araujo (2010), being defined as:
high activity (<12.5 mg/mL), moderate (12.5-25 mg/mL), low (50—
100 mg/mL), and very low (> 100 mg/mL). The tests were performed
in triplicate.

Antioxidant activity: The test for the antioxidant activity of the
extracts was performed using the DPPH reduction method, proposed
by Rufino et al. (2007) and Weber et al. (2014). A calibration curve
(0, 10, 20, 30, 40, 50, and 60 uM of DPPH) was performed to obtain
the concentration of DPPH in the medium after the reaction with the
essential oil, using Equation 2, where y is the concentration of DPPH
is absorbance. Then, the plant extracts were solubilized in methanol
P.A., obtaining concentrations that varied from 0.1 to 25 mg/mL.
Analiquot of 0.1 mL of these extracts was added to 3.9 mL of the
DPPH methanolic solution (60 mM) and homogenized in a shaker
tube. The absorbance reading was performed in a spectrophotometer
(FEMTO, 700 Plus) at 515 nm. As a negative control, 0.1 mL of
methanol was added to 3.9 mL of DPPH, and as a positive control,
the synthetic antioxidant butylhydroxy-toluene (BHT) was used in
concentrations of 0.25 to 1 mg/mL. The methanol P. A. was used to
calibrate the apparatus. The percentage of free radical sequestration
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(AA%) was expressed by the equation: 44%: [(4y -A;) / Ay * 100,
where A, is the absorbance of the negative control and 4; is the
absorbance of the sample. For the calculation of ICs(concentration at
which there is 50% inhibition), was calculated graphically by linear
regression of a plot of the antioxidant activities at several extracts
concentrations. The tests were performed in triplicate and expressed
as mean + standard deviation. The I1Cs, results were analyzed using an
ANOVA with Tukey's test (p <0.05) using the statistical software R®
version 3.3.2.

The extracts were calculated by equation 4 and classified using the
antioxidant activity index (AAI)by Scherer and Godoy (2009).In this
index (AAI <0.5), moderate (AAI 0.5-1.0), strong (AAI 1.0-2,0) and
very strong (AAI> 2.0),

Equation 2: y = 0,0113x — 0,0429 (R2 = 0,995)

Equation 3: AA% = =100

1

ion 4: AAT = 44D 4%
Equation 4: AAI AA/oIC50

RESULTS AND DISCUSSION

Phytochemical prospection: From the manufacture of M. palustris
plant extracts with different solvents, the following yield was
obtained: DAE (49.52%), ME (19.52%), EE (18.42%), AE (11.54%),
EAE (5.72%) and HE (4.95%).Such a yield can be influenced by
temperature and extraction time, and also by the choice of solvent,
since they have different molecular structures, polarity, and solubility,
which influence the vegetable—solvent behavior (Cabana et al., 2013;
Fernandez-Agulld et al., 2013; Pinelo et al., 2004). Phytochemical
prospecting detected the presence of compounds belonging to the
classes of saponins, steroids, flavonoids (flavones, flavonols and
flavanones), xanthones, and tannins. Secondary metabolites such as
flavones and flavonones were identified in all extracts (Table 1). The
greatest diversity of classes of compounds was observed in EE (7),
ME (6), and AE (6), followed by EAE (5), HE (5), and DAE (3),
corroborating the literature that reports solvents such as ethanol,
methanol, and acetone as being the best vegetable extractors (Cabana
et al., 2013; Fernandez-Agullo et al., 2013; Souza et al., 2020). The
Myrtaceae family has been extensively studied in relation to its
chemical composition, being reported as having great potential in
accumulating phenolic compounds such as tannins, flavanones,
flavones, and flavonols (Takao ef al., 2015). However, it is important
to emphasize that there are differences in the compounds between
species of the same family, genus and even species. This is because
the place where the plant is grown and environmental factors such as:
temperature, water availability, fertilization, time of collection as well
as method of extraction, can interfere with the metabolic pathway of
plants, changing the biosynthesis of different compounds in each
season of the year (Gobbo-Netoand Lopes, 2007; Morais, 2009).
Even though they may have different compounds, due to the different
conditions in which each plant is found, as mentioned above, the
secondary metabolites found in M. palustris extracts have already
been identified in other species of the family such as tannins, steroids,
saponins, flavonoids, and alkaloids in Gomidesia affinis, Gomidesia
spectabilis, and Pimenta pseudocaryophyllus (Paula et al., 2008;
Sakitaand Aguiar, 2006). As in M. palustris, several other species of
the genus contain phenolic compounds, represented by flavonoids,
flavones, anthocyanins, flavanones, and tannins. These metabolites
have been identified in species such as Myrcia oblongata (Santana,
2017), Myrcia bella (Saldanha, 2010), and Myrcia hiemalis (Silva,
2007).

Antimicrobial activity: There was a variation in the minimum
inhibitory  concentration (MIC) and minimum bactericidal
concentration (MBC) of the extracts according to the extracting
solvent and the tested microorganism. Thus, all extracts, apart from
HE and DAE, showed antimicrobial activity for all tested strains.
DAE showed less efficiency compared to the strains tested (Table 2),

and the low antimicrobial activity can be explained by the low
dissolution/affinity of the chemical compounds present in the plant
with water in the extraction method (Table 1). EE and ME extracts
showed the highest antimicrobial activities when compared to the
other extracts, with MIC and MBC concentrations ranging from 1.56
to 25 mg/mL between gram negative and positive strains, presenting
activity classified as high. Phytochemical prospecting of both extracts
reported the presence of the same compounds (steroids, flavones,
flavonols, xanthones, flavanones, and tannins), justifying the similar
antimicrobial activity presented by them. Tannins were present in
both extracts, which may have contributed to greater antimicrobial
activity since they were identified only in them. According to Mello
(2001), tannins have three mechanisms of action that make them
bactericidal and/or fungicidal, the first is the inhibition of enzyme
synthesis, the second acts on cell membranes, modifying their
metabolism, and the third involves a complexation of tannins and
metal ions which decreases microbial cell availability. The extracts of
AcOH and Hex showed a similar profile of antimicrobial activity,
considered low—high for all bacteria, with MIC and MBC
concentrations ranging from 3.12 to 100 mg/mL. The justification for
its similar antimicrobial activity can be attributed to the chemical
compounds present, which are the same, apart from the saponins
found only in AE (Table 1).

EAE showed low to moderate antimicrobial activity for all tested
microorganisms, the extract being less efficient after DAE, however,
the presence of the same groups of phytochemicals from other
extracts (steroids, flavones, flavanols, xanthones, and flavanones)
were revealed. Despite this, phytochemical prospecting (Table 1), as
it is a qualitative method, does not allow quantifying these groups,
that is, the presence and absence of such compounds is detected,
following the colorimetric methodology applied in this study, which
probably justifies extracts containing the same class of
phytochemicals exhibiting different antimicrobial behaviors (Amorim
et al., 2019; Pandini ef al., 2015). In addition, the presence of these
groups of phytochemicals in low amounts was probably insufficient
to significantly inhibit the tested microorganisms. Another relevant
feature is that not only the quantity, but also the synergistic action,
when used in combination in the same extract, can have additive or
synergistic effects on the microorganism (Amorim et al., 2019;
Pandini et al., 2015).

When comparing this study with others already reported, it was
possible to verify that the EE extract showed better antimicrobial
potential, similar to other studies, as in Nene ef al. (2016) who, when
evaluating extracts of Myrcia bella obtained antimicrobial activity for
S. aureus; and in Souza et al. (2020) where, in addition to the EE, the
ME of the leaves of Zanthoxylum caribaeum L. also exhibited
antimicrobial capacity. Although few studies on antimicrobial activity
of plant extracts of the genus Myrcia have been reported, several
studies have demonstrated activity of extracts from species belonging
to the Myrtaceae family on different microorganisms. The ME of
Eucalyptus globulos, Eucalyptus maculata, and Eucalyptus viminalis
significantly inhibited the growth of grampositive microorganisms: E.
facealis and S. aureus (Takahashi et al., 2004). The EE of Psidium
guajava inhibited the growth of gram positive and negative bacteria
such as S. aureus and P. mirabilis (Gongalves et al., 2005). The
efficiency of plant extracts from Myrciaria cauliflora and Syzygium
cumini has already been demonstrated against E. coli, K. pneumoniae,
P. aeruginosa, S. Tiphymurium, S. aureus, and B. subtilis by Bona et
al. (2014). The antimicrobial activity of secondary metabolites from
several plants has already been demonstrated, so it is suggested that
the potential of M. palustris is related to the presence mainly of
tannins and flavonoids in these extracts. The compounds belonging to
the class of flavonoids (flavones, flavonols, xanthones, and
flavanones) can act on microorganisms by three mechanisms: causing
perforation and reducing the fluidity of the plasma membrane;
causing inhibition of topoisomerase, resulting in the inhibition of
nucleic acid synthesis, and/or inhibiting energy metabolism; these in
turn cause irreversible damage to cells (Cushnie and Lamb, 2011;
Samy and Gopalakrishnakone, 2010; Sher, 2009).
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Table 1. Phytochemical prospection of aqueous and organic solvent extracts from leaves of Myrciapalustris DC.

Metabolite classes Myrciapalustrisextracts

EE ME

EAE

AE

Saponins + -
Steroids + +
Triterpenoids - -
Alkaloids - -
Anthocyanins - -
Anthocyanidins
Flavones
Flavonols
Xanthones
Chalcones - -
Aurones
Flavanones
Condensed Tannins
Coumarins - -

+ o+ o+
+ o+ o+

+ o+

+
+

+ Presence of the compound; - absence of compound. EE: ethanol extract; ME: methanol extract; EAE: ethyl acetate;
AE: acetone extract; HE: hexane extract; and DAE: distilled water.

Table 2: Minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC)
of plant extracts from the leaves of Myrciapalustris DC.

Microorganisms CIM/CBM (mg/mL)

EE ME AE HE EAE DAE
Gram (+)
B. subtilis 6.25/12.5 6.25/12.5 12.5/50 3.12/25 6.25/12.5 200/-
E. faecalis 6.25/6.25 12.5/12.5 50/50 12.5/25 12.5/25 -/-
S. aureus 1.56/1.56 3.12/3.12 12.5/12.5 25/50 12.5/25 50/50
S. epidermidis 1.56/1.56 3.12/3.12 6.25/12.5 25/50 25/50 -/-
Gram (-)
E. coli 6.25/12.5 6.25/12.5 12.5/50 25/50 25/50 100/-
K. pneumoniae 6.25/25 3.12/12.5 12.5/25 -/- 25/100 -/-
P. aeruginosa 1.56/1.56 1.56/1.56 6.25/6.25 100/100 50/50 50/100
P. mirabilis 1.56/3.12 1.56/3.12 6.25/6.25 12.5/50 25/50 -/-
S. Enteritidis 3.12/6.25 6.25/6.25 3.12/6.25 12.5/50 12.5/25 -/-
S. Gallinarum 6.25/12.5 6.25/12.5 12.5/25 25/50 25/100 -/-
S. Typhimurium 6.25/12.5 6.25/25 100/100 25/50 25/100 -/-

High: < 12.5 mg/mL; Moderate: 12.5-25 mg/ml; low: 50-100 mg/mL; very low: > 100 mg/mL; —: Not detected; EE:
ethanol extract; ME: methanol extract; EAE: ethyl acetate; AE: acetone extract; HE: hexane extract; and DAE: distilled water.

Table 3: Percentage of DPPH radical scavenging and ICs value of the plant extracts of Myrciapalustris DC.

Concentration (mg/mL) Control Mpyrciapalustrisextracts

BHT

EE ME AE HE EAE DAE

25 - - - - 69.49+0.5 65.17£0.4  19.49+0.1
20 - - - - 55.80+0.4 52.38+0.2 15.77+0.3
15 - - - - 47.90£0.9 40.77£0.8  12.20+0.0
10 - - - - 33.03+£0.7 33.03t1.8 7.73£1.9
5 - - - - 22.02+0.4  21.13£2.0 2.52+0.0
1 98.75+0.2  82.29+0.5 77.67£0.8 74.10+0.6 - - -
0.80 - 77.67£0.3  70.23+0.3  53.42+0.8 - - -
0.50 77.23+0.1 - - - - - -
0.40 - 62.79+0.9 51.63+0.7 38.98+0.8 - - -
0.25 53.48+1.3 - - - - - -
0.20 - 4791+1.1 32.18+0.3 30.80+0.6 - - -
0.10 38.03+0.2 32.88+0.3 24.10+0.3 25.89+03 - - -
0.05 20.35+3.0 - - - - - -
ICso 0.28+0.0 0.29+0.0  0.48+0.0 1.48+0.5 16.83£0.1 18.42+0.2 60.38+2.4
IAA 3.52+0.2 0.82+0.5 1.61+0.8 0.5+0.6 0.041+0.5 0.03+04  0.032+0.1

(-) Not tested; BHT (commercial synthetic antioxidant Butylhydroxytoluene), EE: ethanol extract; ME: methanol extract; EAE: ethyl acetate;
AE: acetone extract; HE: hexane extract; and DAE: distilled water. Values ofICs, (Concentration of E. involucrataleaves extract is necessary to
reduce 50% of the DPPH radical) expressed as mean + standard deviation; [4A: antioxidant activity index.

The high potential of EE and ME extracts can be attributed to the
presence of tannins, which already have antimicrobial action
demonstrated in the literature (Simodes et al., 2007). The mechanism
of antimicrobial action of tannins involves the inhibition of bacterial
enzymes and/or the ability to combine with the substrates of these
enzymes. In addition, they modify the metabolism due to the action
on the cell membrane and are based on the tannin and metal ions
complex, resulting in the reduction of essential ions for microbial
metabolism.

Furthermore, they can cause bacterial colonies to disintegrate,
resulting in the inhibition of microbial growth (Doss et al., 2009;
Scalbert, 1991). Among the group of steroids, a compound common
to the extracts AE, DAE, and EE was the presence of saponins (Table
1), which probably contributed to the antimicrobial activities, acting
on the cell membrane and increasing permeability (Desoti et al.,
2011; Simdes et al., 2004). It is important to note that the bacteria on
which the extracts had a better inhibition performance were S.
Gallinarium and S. Enteritidis.
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These are of great importance for the poultry sector, as they are
present in the birds' accommodation environment and are a vehicle
for contamination of breeding stock and consequently, the eggs
produced. In a study by Hwang et al. (2020), Salmonella were
evaluated for their prevalence in an avian production system as well
as the meteorological factors associated with contamination, such is
the importance of this bacterial group in confined systems for birds.

Antioxidant activity: The antioxidant capacity of M. palustris plant
extracts was determined by decreasing the absorbance at 515 nm,
using the DPPH sequestration test. The extracts that showed higher
DPPH radical scavenging, when compared to each other, were EE
(82.29%), ME (77.67%), and AE (74.10%), in their highest tested
concentration (1 mg/mL) and IC50 values of 0.29, 0.48, and 1.48
mg/mL, respectively. HE (65.17%) and EAE (69.49%) had
antioxidant activity rates below 70%, even at their highest tested
concentration (25 mg/mL), and IC50 values of 16.83 and 18.42,
respectively. Apart from DAE (19.49%), all other M. palustris
extracts showed antioxidant activity considered high:EE (82.29%),
ME (77.67%), AE (74.10%), HE (65.17%), and EAE (69.49%),
although they did not reach the percentage of the synthetic
antioxidant BHT, at 98.75% (1 mg/mL) and an ICs, value of 0.28
mg/mL. This means that more plant extracts are needed to sequester
the same amount of DPPH free radicals when compared to the
control. The DAE cannot be considered a good antioxidant since, in
its highest concentration (25 mg/mL), it had a very low antioxidant
capacity, of 19.49% and an ICs, value of 60.38 mg/mL (Table 3).
Thus, it was observed that the ability to sequester free radicals
depends on the concentration tested and the extractor solvent utilized
(Rufino et al., 2007; Scherer and Godoy, 2009; Weber ef al., 2014).
When comparing our data with those in the literature, we prioritized
studies involving the same method used in this research; the DPPH
method is widely used and consists of capturing this free radical,
resulting in a decrease in absorbance (Ruffino et al., 2007). Studies
on the antioxidant potential of leaf extracts from species of the
Myrtaceae family are scarce; the focus of this study in Brazil was
edible fruits. However, the antioxidant potential of leaf infusions of
some species of this family was observed in Psidium laruotteanum
and Psidium australe which revealed an interesting source of natural
antioxidant associated with the presence of phenolic compounds in
the extracts (Takao et al., 2015). The plant extracts of M. palustris
showed strong antioxidant activity for EE and ME and moderate for
EAE and EA and the other HE and DAE showed index, following the
classification proposed by Scherer and Godoy, (2009). Within the
genus Myrcia, the AE (IAA = 8.5),ME (IAA = 4.7), and HE (IAA =
4.0) of the mature leaves of Myrciasplendens showed antioxidant
activity considered high (Pontes et al., 2018). Other species such as
Myrcia tomentosa (1AA = 4.1), Myrcia bella (IAA = 3.9), and Myrcia
lingua (IAA = 3.9) also showed antioxidant activity, considered to be
very high (Takao et al., 2015).

The antioxidant activity of M. palustris can be attributed to the
phenolic compounds present in each extract, which have proven
antioxidant activity (Aquino et al., 2017). However, it is possible to
observe differences in the antioxidant capacity between the extracts of
M. palustris and also, when compared with other species. This is
because although they all have phenolic compounds, which can be in
different amounts and/or molecular form, interfering in the ability to
sequester DPPH free radicals from each extract (Aquino et al., 2017,
Pontes et al., 2018; Takao et al., 2015). In all extracts of M. palustris,
phenolic compounds were found, which are widely distributed in
nature and can act as antioxidants in several ways. One of them is
related to its ability to donate hydrogen or electrons, since its
structure allows it to support an unpaired electron. In addition, they
can repair the damage to molecules attacked by free radicals and
block the spread of free radicals in lipid oxidation (Sucupira et al.,
2012). This class is represented by a wide variety of compounds,
among them are flavonoids, presenting under many variations such
as, flavonols, flavones,flavanones, and anthocyanins (Morais et al.,
2009; Silva et al., 2010; Takao et al., 2015). Flavonoids have a great
antioxidant capacity due to their carbonic skeleton, which favors the
stabilization of free radicals (Aquino et al., 2017).

Tannins also represent phenolic compounds, found in many plant
species, which are molecules that act in the process of stabilizing free
radicals. The presence of this compound in EtOH and MeOH may
justify its high antioxidant potential, since they were identified only in
these extracts (Aquino et al., 2017; Bernardes et al., 2011; Paiva et
al., 2002).

Conclusion

The yield of plant extracts varied according to the solvents used,
being DAE (49.52%), ME (19.52%), EE (18.42%), AE (11.54%),
EAE (5.72%), and HE (4.95%). Phytochemical prospecting detected
the presence of steroids, flavonoids (flavones, flavonols, and
flavanones), xanthones, and tannins. The antimicrobial activity with
the best inhibition performance was observed in the extracts EAE,
AE, EE, and ME showing activity for all strains tested. The
antioxidant potential was established for all extracts, except DAE,
with an emphasis on EE with 82.29% DPPH radical sequestration.
Myrcia palustris DC combines important characteristics for
biotechnological applicability, as it has proven antimicrobial activity
and antioxidant potential, which can be used as raw material in
different industrial applications when incorporating or developing
new products.
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