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ABSTRACT

The present study aimed to carry out the phytochemical screening, evaluate the
antioxidant activity, and determine the total phenol, flavonoid and tannin contents
of the ethanolic extracts from leaves of Croton floribundus and Croton urucurana.
The preliminary analysis of the chemical composition was performed by in vitro
tests, with specific reagents for different classes of secondary metabolites. The
antioxidant activity was evaluated by the 2,2-diphenyl-1-picrylhydrazyl free radical
(DPPH) scavenging method and the quantification of total phenols, flavonoids and
tannin by spectrophotometry in the visible region. The phytochemical results
indicated the presence of triterpenes and/or steroids, flavonoids and tannins in
both species and purines only in C. floribundus. C. floribundus extract was the
most active for the antioxidant activity (ICso = 105.79 + 2.40 ug/mL) and also
presented the highest content of total phenols (91.41 + 1.13 mg GAE/g) and total
tannins (60.33 + 1.22 mg TAE/g). C. urucarana extract had a ICso of 120.34 + 3.42
pg/mL and higher total flavonoid content (77.74 £+ 2.06 mg QE/g). The results
indicate that C. floribundus and C. urucurana have moderate antioxidant potential,
which is related to the presence of phenolic compounds such as flavonoids and
tannins.

KEYWORDS: Euphorbiaceae, phenolic compounds, phytochemistry.
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ATIVIDADE ANTIOXIDANTE E TEORES DE FENOIS, FLAVONOIDES E
TANINOS TOTAIS DE Croton urucurana E Croton floribundus

RESUMO

O presente estudo teve como objetivo realizar a triagem fitoquimica, avaliar a
atividade antioxidante, bem como determinar o teor de fendis, flavonoides e
taninos totais dos extratos etandlicos e das folhas de Croton urucurana e Croton
floribundus. A analise preliminar da composi¢do quimica foi realizada por testes in
vitro, com reagentes especificos para diferentes classes de metabdlitos
secundarios. A atividade antioxidante foi avaliada pelo método de sequestro do
radical livre 2,2-difenil-1-picrilidrazila (DPPH) e a quantificacdo de fendis,
flavonoides e taninos totais por espectrofotometria na regido do visivel. Os testes
fitoquimicos indicaram a presenca de triterpenoides e/ou esteroides, flavonoides e
taninos em ambas as espécies e purinas apenas em C. floribundus. O extrato de
C. floribundus foi o mais ativo em relacéo a atividade antioxidante (Clso = 105,79 £
2,40 pg/mL) e também o que apresentou o maior teor de fendis totais (91,41 +
1,13 mg EAG/g) e taninos totais (60,33 = 1,22 mg EAT/g). O extrato de C.
urucarana registrou Clso de 120,34 * 3,42 ug/mL e maior teor de flavonoides totais
(77,74 £ 2,06 mg EQ/g). Os resultados indicam que C. floribundus e C. urucurana
apresentam moderado potencial antioxidante relacionado a presenca de
compostos fendlicos como flavonoides e taninos.

PALAVRAS-CHAVE: Compostos fendlicos, Euphorbiaceae, fitoquimica.

INTRODUCTION

Croton L. is a genus belonging to the family Euphorbiaceae containing
about 1,300 species distributed predominantly in the American continent. In South
America, Brazil is the most representative country of this genus, with about 350
species distributed in different regions (VAN EE et al., 2011). This genus has a
significant number of species used in folk medicine performing different functions
against various diseases (COY BARRERA et al., 2016; TRINDADE; LAMEIRA,
2014).

Chemically, Croton stands out for the production of diterpenes (MACIEL et
al., 2006; PIZZOLATTI et al.,, 2013). Other secondary metabolites include
triterpenes, flavonoids, alkaloids and phenylpropanoids (CANELO et al., 2017,
SANTOS et al.,, 2015; RAVANELLI et al., 2016; ALVES et al.; 2017). A broad
biological action is attributed to these metabolites and to extracts and/or fractions
obtained from species of the genus, such as antioxidant, cytotoxic, mutagenic and
antimicrobial activities (AQUINO et al., 2017; SANTOS et al., 2015; ALMEIDA et
al., 2019).

Croton floribundus Spreng, popularly known as capixingui, occurs in the
Atlantic Forest, in anthropic area, riparian vegetation and seasonal semideciduous
forest (CORDEIRO et al., 2015a). This species is used in reforestation of
degraded areas, in agroforestry and silviagricultural systems and also in traditional
medicine as anti-inflammatory, healing, tonic, in the treatment of syphilis,
hemorrhoids and ulcers (NICODEMO et al., 2016; BARTH et al., 2018).
Chemically there are few studies in the literature on leaves and bark of C.
floribundus. Regarding biological potential, cytotoxic, antioxidant, antimicrobial,
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molluscicidal, and cercaricidal activities are reported (UCHOA et al., 2013; BARTH
et al., 2018; MEDINA et al., 2009).

Croton urucurana Baillon ccurs in Seasonal Semideciduous Forest,
Ombrophilous Forest and mainly Riparian or Gallery (CORDEIRO et al., 2015b). It
is used in reforestation for landscape recovery and shading later species
(MARTINS et al., 2015). Popularly known as sangra d"agua, it is used as anti-
inflammatory, anti-hemorrhagic, healing, in the fight against prostate cancer,
diabetes and kidney disease (ANTONIAZZI et al., 2016). Some studies report the
chemical composition and biological actions for latex, essential oil and different
parts of the plant, highlighting cytotoxic, antimicrobial and antinociceptive activities
(CANDIDO-BACANI et al., 2015; SIMIONATTO et al., 2007; SIMIONATTO et al.,
2009; VIEIRA et al., 2017; CORDEIRO et al., 2016).

Considering the biological potential of species of the genus Croton, this
study aimed to make the phytochemical screening and to evaluate the antioxidant
activity, as well as to determine the total phenol, flavonoid and tannin contents of
the ethanolic leaf extracts of C. floribundus and C. urucurana occurring in the
State of Mato Grosso do Sul.

MATERIAL AND METHODS
Collection and identification of plant material
The plant material (leaves) was obtained from matrices distributed in
remnant areas of Cerrado in September 2018, in the municipality of Dourados,
State of Mato Grosso do Sul. The exsiccates were deposited in the DDMS
herbarium of the Federal University of Grande Dourados (UFGD), with the record
numbers 2699 and 5536 respectively.

Preparation of extracts

The leaves were air-dried, ground in a knife mill (Wiley) and cold extracted
with ethanol. Each extract was filtered and concentrated under reduced pressure.
Thus, 21.67 g crude extract of C. floribundus and 23.29 g crude extract of C.
urucurana were obtained.

Screening fitoquimico

Conventional tests in phytochemical analysis were performed with the
samples in order to verify the presence of triterpenes and/or steroids, flavonoids,
tannins, purines, alkaloids, sesquiterpene lactones and other lactones, saponins
and catechins, especially under coloration and/or characteristic precipitate
(SIMOES et al., 2010).

Antioxidant activity

The antioxidant capacity of natural substances can be evaluated
spectrophotometrically by the ease with which the stable free radical 2,2-diphenyl-
1-picrylhydrazyl (DPPH) receives a hydrogen atom from a potentially antioxidant
substance. In solution this radical has an intense violet color resulting from the
unpaired electron and absorbs at 517 nm. A decrease in this wavelength occurs
by radical stabilization by receiving a radical hydrogen from the antioxidant
species, which is indicated by the loss of color (OLIVEIRA et al., 2015).

The assay was done according to the methodology described in the
literature (SOUSA et al., 2007) with modifications. Sample solutions of different
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concentrations were prepared (250 to 25 pg/mL) and the absorbance
measurements of the reaction mixtures (1 mL of the sample solution and 2.5 mL of
0.1 mM DPPH methanolic solution) were recorded at the end of 30 and 60 minutes
in a UV/vis Tecnal spectrophotometer at 515 nm, having quercetin as a positive
control. From the absorbance values at 60 minutes, the percentages of oxidation
inhibition of the radical were calculated according to Equation:

% Reduction (DPPHconsumed) = [Acontrol = Asample/ Acontrol] X 100

Where, Acontrol IS the initial absorbance of DPPH at the concentration of 0.1
mM and Asample COrresponds to the absorbance of DPPH in the medium, after the
reaction with the sample. The inhibitory concentration (ICsp) was obtained through
interpolation of linear regression analysis.

Total phenols

The content of total phenolic compounds was determined by the Folin-
Ciocalteau spectrophotometric method with modifications (SOUSA et al., 2007).
To a 1.0 mL aliquot of sample methanolic solution (Img/mL) was added 5 mL
distilled water and Folin- Ciocalteau reagent (0.2 mL). The solution was stirred for
1 minute and 0.6 mL 15% Na,CO3; was added. The volume was made up to 10 mL
with distilled water. After 1h and 30 minutes, the absorbance of the samples was
red at 750 nm in a UV/vis Tecnal spectrophotometer. Gallic acid was used as
standard for the construction of the calibration curve (15.625 to 250 pg/mL; y =
0.009x + 0.0763; R2 = 0.997). The analyses were performed in triplicate, and the
results were expressed as milligram of gallic acid equivalent per gram sample (mg
GAE/qg).

Total flavonoids

The determination of the total flavonoid content was performed by the
aluminum chloride colorimetric method (PARTHASARATHI; PARK, 2015). 1 mL of
the sample methanolic solution (1 mg/mL) was mixed with 0.2 mL 2.5% aluminum
chloride (AICl3) in MeOH and the volume completed to 10 mL. After standing for 30
minutes, the absorbance was read using a UV/vis Tecnal spectrophotometer at
425 nm. The total flavonoid content was determined using a quercetin calibration
curve at concentrations of 6.25 to 200 pug/mL and the equation of the curve
obtained was y = 0.0084x + 0.033; R2 = 0.998. The analyses were performed in
triplicate, and the results expressed in milligram of quercetin equivalent per gram
sample (mg QE/q).

Total tannins

The total tannin dosage was determined by the Folin-Denis
spectrophotometric method (PANSERA et al., 2003). To 1.0 mL of sample solution
(1 mg/mL) Folin-Denis reagent (1 mL) was added, then the solution was stirred for
1 minute and 0.5 mL of 25% Na,CO3; was added. The volume was made up to 10
mL with distilled water. After 30 minutes, the absorbance of the samples was
measured at 725 nm in a UV/vis Tecnal spectrophotometer. The total tannin
content was determined using a calibration curve constructed with tannic acid
standards (7.8125 a 500 pg/mL). The equation of the curve was y = 0.0042x +
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0.0923; R2 = 0.996. The analyses were performed in triplicate, the results
expressed as mg of tannic acid equivalent per gram of sample (mg TAE/Q).

Statistical analysis

The results were expressed as mean + standard deviation (n = 3) for each
extract. The statistical treatment of the data was done by analysis of variance
(ANOVA) using the computer program Sisvar 5.6. The value p < 0.05 was
considered statistically significant.

RESULTS AND DISCUSSION
Screening fitoquimico

The leaves of C. floribundus and C. urucurana were chemically analyzed
to determine the profile of their main groups of secondary metabolites. Thus, the
phytochemical screening made it possible to detect the presence of groups of
bioactive secondary metabolites such as triterpenes and/or steroids, flavonoids
and tannins in both species and purines only in C. floribundus. Phytochemical
tests indicated the absence of alkaloids, sesquiterpenlactones and other lactones,
saponins and catechins.

Previous study reports that phytochemical screening of C. urucurana
revealed the presence of flavonoids and tannins in leaf extracts, but no triterpenes
and/or steroids were identified (SILVA et al., 2017). In another study, steroids were
obtained from stem bark extracts (PERES et al.,, 1997). For C. floribundus,
different diterpene compounds were obtained (UCHOA et al., 2013; MEDINA et
al., 2009). These variations of secondary metabolites for the same species can be
justified by several environmental factors such as seasonality, circadian rhythm,
development stage, temperature, water availability, UV radiation, soil nutrients,
altitude, atmospheric composition, among others (GOBBO-NETO; LOPES, 2007).

Antioxidant activity

The formation of free radicals is a continuous and physiological action,
which plays essential biological functions in the organism (RAHAL et al., 2014).
However, its excess may cause oxidative damage to various biomolecules such as
proteins and deoxyribonucleic acid (SOUSA et al., 2007). This process contributes
to the development of degenerative diseases associated with aging, such as
cancer, cardiovascular diseases and brain dysfunctions (OLIVEIRA et al., 2015).
Several studies have shown that plant extracts can exert antioxidant action and
are indicated to attenuate or prevent the effects of oxidative stress (VIEIRA et al.,
2015).

The DPPH free radical scavenging assay is a frequently used chemical
method for the investigation of the antioxidant potential of plant extracts. Thus, the
results were expressed as the ability to reduce the DPPH radical in percentage
(Figure 1) and the ICsy value (Table 1), which is a parameter indicative of the
inhibitory concentration required to decrease the DPPH free radical by 50%. The
lower the value of ICsg, the higher the antioxidant activity (OLIVEIRA et al., 2015).

Regarding the ability to scavenge the DPPH radical (% DPPH reduction)
of the analyzed samples, both C. floribundus and C. urucurana samples showed
differences in the tested concentrations (p < 0.05). Only C. floribundus extract did
not differ in radical reduction at concentrations of 50 and 25 ug/mL (Figure 1). At
higher concentrations (250 and 200 pg/mL), the extracts reduced the radical by
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more than 60%. There was significant difference between C. floribundus and C.
urucurana samples only for the 25 pg/mL concentration.
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FIGURA 1- Percentage of DPPH reduction of crude ethanolic extracts from
leaves of C. floribundus (ExtCF) and C. urucurana (ExtCU).

Based on the ICs, values of the extracts (Table 1), the highest
effectiveness in antioxidant capacity was for the crude ethanolic extract of C.
floribundus leaves (ICsp = 105.79 = 2.40 pg/mL). In turn, the extract from C.
urucurana had ICsp of 120.34 + 3.42 pg/mL. Samples showed less antioxidant
activity than the quercetin standard (ICso = 4.07 + 1.43).

TABLE 1- Total phenol, flavonoid, tannin contents and ICsy of crude extracts
from leaves of C. floribundus and C. urucurana
Total phenols Total flavonoids  Total tannins ICso

(mg GAE/g) (mg QE/g) (mg TAE/Q) (Mg/mL)
ExtCF  91.41+1.13a 54.32+2.99b 60.33+1.22a 105.79 + 2.40b
ExtCU  79.97+0.67b 77.74+2.06a 52.55+2.81b 120.34 + 3.42a

Quercetin - - - 4.07 £1.43

Samples

Values expressed as mean + standard deviation (n = 3). Means followed by different letters in
the same column are significantly different after ANOVA (p < 0.05). Crude extracts from leaves of
C. floribundus (ExtCF) and C. urucurana (ExtCU).

Barth et al. (2018) report for C. floribundus leaf and bark extracts ICsg
values of 61.2 pg/ml and 62.2 upg/ml, respectively. However, antioxidant action
more effective than that reported in this work. For C. urucurana the essential oil of
stem bark was investigated and exhibited I1Cso of 3.21 mg/mL (SIMIONATTO et al.,
2007), in another study leaf extracts showed high antioxidant activity (SILVA et al.,
2017).
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Other species of the genus were also evaluated for antioxidant potential.
Ndhlala et al. (2013) obtained for crude leaf extracts of Croton gratissimus and
Croton zambesicus values of ICsp = 58.47 + 5.06 pg/mL and 1018.15 + 55.85
pug/mL, respectively. Comparing with the species evaluated in this study, C.
zambescius was much less effective, as well as the methanolic extract of Croton
bonplandianum which recorded ICsp values = 396.205 + 4.6 pg/mL (QAISAR et al.
2013). However, Costa et al. (2017) obtained for the ethanol extract of the stem
high antioxidant potential (ICso of 9.75 + 0.058 pg/mL).

The results obtained in the determination of total phenols, flavonoids and
tannins are listed in table 1. Comparing the species, C. floribundus extract showed
the highest total phenol and total tannin contents (91.41 + 1.31 mg GAE/g and
60.33 + 1.22 mg TAE/qg, respectively). While C. urucurana presented a higher total
flavonoid content (77.74 + 2.06 mg QE/Q).

For the ethanolic leaf extract of Croton argyrophylloides, Silva et al. (2016)
recorded total phenol and flavonoid contents of 86.4 + 7.7 mg GAE/g and 37.4
1.1 mg RE/g, respectively. Such results are inferior to those found in this study.
However, Costa et al. (2017) evaluated the crude ethanol extract of Croton
argyrophyllus, and reported higher total phenol and flavonoid contents with values
of 269.72 + 6.25 mg GAE/g and 98.43 + 1.39 mg QE/g, respectively. In the same
way, Morais et al. (2013) analyzed various herbal extracts and found phenolic
compound content at 120.27 mg GAE/g extract in Croton zenhtneri ethanolic
extract.

The antioxidant potential of plant extracts is usually related to the
presence of phenolic compounds such as simple phenols, flavonoids, tannins and
coumarins. These compounds are included in the category of free radical
scavengers, being very efficient in the prevention of the oxidative process (SOUSA
et al., 2007; SANTOS; RODRIGUES, 2017).

In the case of the tested species, this approach can be applied, because
C. floribundus extract, the most active in relation to antioxidant activity (ICso =
105.79 £ 2.40 ug/mL) also presented the highest content of phenolic compounds
(91.41 £ 1.13 mg EAG/g). Considering these results, it is possible that the main
phenolic constituents are flavonoids and tannins, compounds recognized as
antioxidants, evidenced in the phytochemical screening and quantified in this
study.

CONCLUSIONS
The results obtained in this study indicate that the leaf extracts of C.
floribundus and C. urucurana contain bioactive substances belonging to the
groups of triterpenes and/or steroids, flavonoids, tannins and purines, with
moderate antioxidant potential related to the presence of phenolic compounds
such as flavonoids and tannins, evaluated in this study.
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