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APRESENTAÇÃO 

A “Engenharia Agronômica: Ambientes Agrícolas e seus Campos de Atuação” é 
uma obra que apresenta dentro de seu contexto amplas visões que reflete em ambientes 
agrícolas e seus campos de atuação trazendo inovações tecnológicas e sustentáveis que 
proporciona em melhorias sociais, ambientais e econômicas para toda comunidade agrária.

A coleção é baseada na discussão científica através de diversos trabalhos que 
constitui seus capítulos. Os volumes abordam de modo agrupado e multidisciplinar 
pesquisas, trabalhos, revisões e relatos de que trilham nos vários caminhos da Engenharia 
Agronômica.

O objetivo principal foi apresentar de modo agrupado e conciso a diversidade e 
amplitude de estudos desenvolvidos em inúmeras instituições de ensino e pesquisa do 
país. Inicialmente são apresentados trabalhos relacionados a sustentabilidade, envolvendo 
questões agroecológicas, produção orgânica e natural, e suas relações sociais. Em 
seguida são contemplados estudos acerca de inovações tecnológicas do meio rural, que 
abrange qualidade de sementes, nutrição mineral, mecanização, genética, dentre outros. 
Na sequência são expostos trabalhos voltados à irrigação e manejo do solo, envolvendo 
processos hídricos, sistemas agroflorestais e adubação.

A obra apresenta-se como atual, com pesquisas modernas e de grande relevância 
para o país. Apresenta distintos temas interessantes, discutidos aqui com a proposta de 
basear o conhecimento de acadêmicos, mestres, doutores e todos que de algum modo se 
dedicam pela Engenharia Agronômica. Abrange todas regiões do país, valorizando seus 
diferentes climas e hábitos. 

Inicialmente são apresentados trabalhos relacionados a sustentabilidade, 
envolvendo questões agroecológicas, produção orgânica e natural, e suas relações sociais. 
Em seguida são contemplados estudos acerca de inovações tecnológicas do meio rural, que 
abrange qualidade de sementes, nutrição mineral, mecanização, genética, dentre outros. 
Na sequência são expostos trabalhos voltados à irrigação e manejo do solo, envolvendo 
processos hídricos, sistemas agroflorestais e adubação.

Assim a obra Engenharia Agronômica: Ambientes Agrícolas e seus Campos de 
Atuação expõe um conceito bem fundamentado nos resultados práticos atingidos pelos 
diversos educadores e acadêmicos que desenvolveram arduamente seus trabalhos aqui 
apresentados de modo claro e didático. Sabe-se da importância da divulgação científica, 
portanto ressalta-se também a organização da Atena Editora habilitada a oferecer uma 
plataforma segura e transparente para os pesquisadores exibirem e disseminarem seus 
resultados. 

Tamara Rocha dos Santos 
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ABSTRACT: Secondary metabolites have been 
the target of research with medicinal plants 
since the early days, due to their beneficial 
health properties, highlighting antioxidant and 
antimicrobial actions. Richardia brasiliensis 
Gomes is a medicinal plant set in the Cerrado, 
popularly known as Poaia-branca. The present 
work aimed the ethanolic extraction of R. 

brasiliensis natural compounds through two 
extraction methods, the dynamic maceration and 
the ultrasonic bath and the quantification of total 
phenolic compounds, flavonoids, anthocyanin 
and antioxidant activity. The extractive methods 
used interfered in the obtained results. Higher 
total phenolic compounds were observed through 
the dynamic maceration extraction method 
in relation to the ultrasonic bath. However, in 
relation to the total flavonoids and anthocyanins, 
it was observed a higher amount in the crude 
extract produced by the ultrasonic bath method 
in relation to the dynamic maceration. The 
antioxidant activity was equal in the crude extracts 
obtained by both methods. Thus, R. brasiliensis 
proves to be a phytochemical profile medicinal 
plant that should be further investigated for future 
pharmacological application.
KEYWORDS: Medicinal plant. Secondary 
metabolites. Ethnopharmacology. Traditional 
medicine.

PERFIL FITOQUÍMICO E ATIVIDADE 
ANTIOXIDANTE DE EXTRATOS BRUTOS 
DE Richardia brasiliensis GOMES (POAIA-

BRANCA)
RESUMO: Os metabólitos secundários tem sido 
alvo de pesquisas com plantas medicinais desde 
os primórdios, devido as suas propriedades 
benéficas a saúde, destacando-se ações 
antioxidante e antimicrobiana. A Richardia 
brasiliensis Gomes é uma planta ambientada no 
Cerrado, popularmente conhecida como Poaia-
branca. É uma planta medicinal de uso popular e 
possui efeitos expectorante, emética, diaforética, 
vermífuga e para o tratamento de hemorroidas, 
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sendo possível alvo para pesquisas com fins farmacológicos. O presente trabalho objetivou 
a extração etanólica dos compostos naturais da R. brasiliensis através de dois métodos de 
extração, a maceração dinâmica e o banho ultrassônico e a quantificação de compostos 
fenólicos totais, flavonoides, antocianina e atividade antioxidante. Os métodos extrativos 
utilizados interferiram nos resultados obtidos. Observou-se maior quantidade de compostos 
fenólicos totais através do método de extração por maceração dinâmica em relação ao 
banho ultrassônico. Porém, em relação aos flavonoides totais e antocianinas observou-se 
maior quantidade no extrato bruto produzido pelo método do banho ultrassônico em relação 
a maceração dinâmica. A atividade antioxidante foi igual nos extratos brutos obtidos pelos 
dois métodos. Dessa forma, a R. brasiliensis demonstra ser uma planta medicinal com perfil 
fitoquímico que deve ser investigado mais profundamente para aplicação farmacológica 
futura.
PALAVRAS-CHAVE: Planta medicinal. Metabólitos secundários. Etnofarmacologia. Medicina 
tradicional.

1 |  INTRODUCTION 
Since ancient times, herbal medicines have been used by humanity to relieve the 

symptoms of diseases [18,8,12,11]. c of most medicinal plants has not been fully assessed, 
medicines derived from plant products are generally safer than their synthetic equivalents 
[6,7].

Cerrado is the second largest biome in Latin America and known as the richest 
savannah on the planet in flora diversity [13]. This Brazilian biome allows promising 
searches for plant substances, with potential exploitation value in several sectors, including 
medicinal [2]. 

R. brasiliensis Gomes (Poaia-branca) is is a plant set in the Brazilian Cerrado 
biome, weed, annual and herbaceous, native to South America and Brazil [9]. Occurring 
predominantly in tropical regions of Brazil, highlighting enormous relevance for the food and 
pharmaceutical industries [19].

In folk medicine, Poaia-branca is used as a medicinal plant through the use of its 
leaf with antiemetic effects and for the treatment of diabetes. In addition, they are used by 
infusion or decoction of the root, such as expectorant, emetics, diaphoretics, vermifuge, for 
the treatment of hemorrhoids and antimicrobial properties [9].

In order to investigate the phytotherapic potential of species occurring in the 
Brazilian Cerrado and encourage the renewable use of these resources, the present study 
performed the phytochemical screening of secondary metabolites and tested the antioxidant 
potential in vitro of extracts obtained from a Brazilian popular medicine plant, produced by 
the methods ultrasonic bath or magnetic agitation. 
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2 |  MATERIALS AND METHODS

2.1 Collection and identification of vegetables
The selected species were collected in September 2019, on a farm on BR 354, near 

Patos de Minas, Minas Gerais, Brazil, at 46° 39’ 57.881” North; 18° 35’ 30.433” West. The 
exsiccates were recorded and deposited in the Herbarium of this institution (Table 1).

Name
Scientific

Popular 
Name

Voucher Plant 
Organ

Solvent
Used

Method
Employee

Indication
Therapy

R. brasiliensis 
Gomes

Poaia-
branca

79878 Leaves Ethanol 
96%

Magnetic 
Agitation and 
Ultrasonic Bath

Expectorant, 
vermifuge and 
antimicrobial 
properties [18]

Table 1

Medicinal plant, registration of exsiccate, parts used, methods and therapeutic use.

2.2 Obtaining the Powdered Material
After collecting and obtaining the plant materials, they were washed in water for 

the removal of impurities, and then stored in ultra-freezer at a temperature of -80ºC. For 
the production of crude extracts, the vegetables were removed from the ultra-freezer and 
quickly placed to dry in lyophilizer for a period of 72 hours, then were crushed in a knife mill 
to the state of fine powder.

2.3 Obtaining the Crude Extracts of R. brasiliensis Gomes 

2.3.1 Ultrasonic Bath

For the production of crude extract, 2 g of powder from the dried leaves of R. 
brasiliensis Gomes were submitted to extraction by ultrasonic bath, at a fixed temperature 
of 40°C, using 100 mL of 96% ethanol as solvent. Extraction was performed in three 
cycles of 15 minutes. Then, the solution obtained was vacuum filtered and evaporated in 
rotary evaporator at 55°C for total solvent elimination. Finally, the extract was taken to the 
lyophilizer to obtain the final crude extract.

2.3.2 Magnetic Agitation 

For the production of crude extract, 2 g of dry leaf powder of R. brasiliensis Gomes 
were submitted to magnetic agitation at room temperature, using 100 mL of 96% ethanol as 
extractor liquid solvent. The extraction took place in the magnetic stirrer, the bottle wrapped 
in aluminum foil, for a period of 24 hours. After this time, the solution obtained was vacuum 
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filtered and taken to the rotary evaporator at a temperature of 55°C. Finally, the extract was 
taken to the lyophilizer to obtain the final crude extract.

2.4 Determination of Total Phenolic Content
The phenolic compound content was determined by Folin-Ciocalteu reagent 

according to the procedure described by Singleton and Rossi [25]. An aliquot of 0.1 mL 
of the diluted sample (50 g L-1) was mixed with 0.5 mL of 0.2 mol L-1 of the Folin-Ciocalteu 
reagent. Subsequently, 0.4 mL of saturated sodium carbonate solution (75 g L-1) was added 
to the reaction mixture. Absorbance readings were recorded at 760 nm after incubation at 
room temperature for 2 h. Gallic acid (250 mg/mL-1) was used as reference standard and the 
results were expressed as milligrams of Gallic Acid Equivalent (mg GAE) per gram of plant 
material. All tests were performed in triplicate.

2.5 Determination of Anthocyanins and Flavonoids
The content of anthocyanins and flavonoids was determined using the method 

described by Lees and Francis [15]. An extractive solution containing 15 ml of HCl solution 
1.5 mL/mol diluted plus 85 mL of 96% ethanol was used. Dilution of 1000 μg/mL was diluted 
and 600 μL of the samples were used for 2400 μL of extractive solution, considering the 
initial concentration of the extract used of 5 mg/mL. Absorbance readings were performed 
at 535 nm for anthocyanins and 374 nm for flavonoids. The determinations were made in 
triplicate and the mean levels of anthocyanins and total flavonoids were determined using 
the Student’s t-test at the level of 5% probability.

2.6 Determination of Antioxidant Activity 
The evaluation of antioxidant activity was performed by the DPPH free radical 

sequestration method (2,2-diphenyl-1-picrylhydrazyl), performed according to the 
methodology proposed by Lopes-Lutz et al. [17], followed by minor modifications. An 
ethanic solution of DPPH was prepared at a concentration of 40 μg/mL. For the assay, 
0.9 mL of the DPPH solution was added in test tubes, followed by the addition of 0.1 mL of 
each dilution (1000 μg/mL, 100 μg/mL 50 μg/mL, 25 μg/mL and 12.5 μg/mL), each crude 
extract, prepared by magnetic agitation or ultrasonic bath. In parallel, the negative control 
was prepared containing all reagents, except the extract. After 90 minutes of reaction in the 
dark, the readings were performed using the spectrophotometer at a wavelength of 517 nm. 
Antioxidant activity (AA%) was calculated using the following equation:

AA% = [(Ablank - Asample)/Ablank] × 100,
Where Ablank is the absorbance of the control reaction (containing all reagents except 

the test compound), and Asample is the absorbance of the test compound.

2.7 Statistical Analysis 
The results were expressed as an average of three experiments ± standard 



 
Engenharia Agronômica: Ambientes Agrícolas e seus Campos de Atuação Capítulo 13 158

deviation. Variance analysis was performed, followed by the F-test, to verify the existence 
of differences among the samples. Statistical program Sisvar® (version 5.6) was used, and 
the data were submitted to analysis of variance and the means were compared by the Scott-
Knott test at the 5% probability level. The results were plotted in bar charts and the software 
used was GraphPad Prism® (version 5.01). 

3 |  RESULTS
There are several methodologies described for the preparation of plant extracts. 

As far as we know, the comparison between the extraction methods of this study for R. 
brasiliensis, is being reported for the first time (Table 1). 

3.1 Determination of Total Phenolic Content
The crude extract of the Poaia-branca leaves prepared by the magnetic agitation 

method presented a TP content 35.54 ± 4.31 mg GAE g-1, higher than the one showed by 
the extract prepared by the ultrasonic bath method 25.82 ± 1.36 mg GAE g-1 (Figure 1).

Fig. 1. Content of total phenolic for Poaia-branca leaf. Data are shown as mean ± standard 
deviation of the experiments in triplicate. Averages followed by different letters differ significantly 
to 5% probability by the Scott-Knott test. Average sums of total phenolic compounds of Poaia-

branca extracts by magnetic agitation (MA) and ultrasonic bath (UB) method.

3.2 Flavonoids 
The data obtained from the total flavonoid content of the extracts of the Poaia-branca 

leaf was shown in Figure 2.
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Fig. 2. Total flavonoid content using Poaia-branca extracts by magnetic agitation (MA) and 
Ultrasonic Bath (UB) method, respectively. Data are shown as mean ± standard deviation of 

the experiments in triplicate. Means followed by the same letter do not differ significantly at 5% 
probability by the Scott-Knott test.

The extract produced by the use of the ultrasonic bath significantly extracted the 
flavonoids of this species (2098.78 ± 47.53 mg flavonoid100 g-1), while the extract produced 
by magnetic agitation presented (1848.95 ± 58.29 mg flavonoid100 g-1). This demonstrates 
that the extraction method influenced the results obtained, with the ultrasonic bath proving 
to be more effective.

3.3 Anthocyanins
It was observed that the presence of anthocyanins in the extract of the leaves of Poaia-

branca obtained by the ultrasonic bathing method (1186.35 ± 180.80 mg anthocyanin100 
g-1) was statistically higher than the presence of anthocyanins in the extract obtained by 
magnetic agitation (634.75 ± 48.45 mg anthocyanin100 g-1) (Figure 3). 

Fig. 3. Total anthocyanin content using Poaia-branca extracts produced by the Magnetic 
Agitator (MA) and Ultrasonic Bath (UB) method. Means followed by the same letter do not differ 

significantly at 5% probability by the Scott-Knott test.



 
Engenharia Agronômica: Ambientes Agrícolas e seus Campos de Atuação Capítulo 13 160

3.4 Determination of Antioxidant Activity
Figure 4 showed the antioxidant activity profile evaluated by the DPPH method 

of extracts from Poaia-branca leaves. At concentrations of 1000 μg / mL-1, both extracts 
showed approximately 30% of antioxidant activity, demonstrating low antioxidant activity in 
Poaia-branca extracts.

Fig. 4. Antioxidant activity of Poaia-branca extracts, produced by Magnetic Agitation (MA) 
or Ultrasonic Bath (UB) by DPPH method. Means followed by the same letter, uppercase to 

compare the concentration between the extracts and lowercase to compare the concentration 
within each extract, do not differ significantly at 5% probability by the Scott-Knott test.

4 |  DISCUSSION 

4.1 Determination of Total Phenolic Content
The crude extract of the Poaia-branca leaves prepared by the agitation magnetic 

(MA) method presented a TP content, higher than that presented by the extract prepared 
by the ultrasonic bath (UB) method (Figure 1). Thus, this leaf extract prepared by the 
(MA) method can be applied to a pharmaceutical composition as a modulator, adjuvant 
or precursor for the synthesis of a new cosmetic or drug with antioxidant function. There 
is a highly positive relationship between TP content and antioxidant activity in many plant 
species [3,6]. This analysis suggests that the metabolites present in these extracts may 
have a free radical sequestration action and possible antioxidant activity. In this sense, there 
is a growing interest in the investigation of antioxidants from natural sources, which, unlike 
synthetic antioxidants, do not present harmful effects on health [16,7]. Natural antioxidants 
become alternative targets to minimize and delay oxidative deterioration processes [7]. 

The two methods used in the extractions, magnetic agitation and ultrasonic bath, were 
used in order to improve the extraction of compounds by solvent. About to the ultrasonic 
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bath, ultrasonic waves are used by rotation, which cause the transfer of the desirable active 
compounds to the solvent used more effectively. Although the extract produced by magnetic 
agitation presents higher phenolic compound dosage than the other method employed, it 
is known that both methods guarantee the effectiveness of mass and energy transfer [23].

The magnetic agitation method showed better results than the ultrasonic bath 
method, being statistically different (P<0.05) (Figure 1). Demonstrating that for this type of 
active compound, the best method to be used is magnetic agitation. The magnetic agitator 
guarantees a large mass transfer, where the non-loaded analytes are extracted from the 
donor phase to the organic phase, and simultaneously the receiving phase extracts the 
compounds from the organic phase, thereby ensuring a better passage from the compounds 
to the solvent [21]. 

The results found are noteworthy, considering that the comparison of these methods 
for TP in Poaia-branca leaves has not yet been described in the literature. Thus, in the 
present work, it is evident that for the extraction of TP, the best methodology is magnetic 
agitation, given the superior results of the content of these metabolites. The fact of using room 
temperature is also an advantage of magnetic agitation, being less likely the degradation of 
thermolabeic metabolites.

4.2 Flavonoids 
The extract produced by the use of the ultrasonic bath significantly (P<0.05) better 

extracted the flavonoids from Poaia-branca, in regard the extract produced by magnetic 
agitation (Figure 2). Thus demonstrating that the extraction method influenced the results 
obtained, with the ultrasonic bath proving to be more effective.

However, the flavonoid content result was opposite to that found with total phenolic 
compounds. This may be due to the fact that the method used, the ultrasonic bath, has 
many advantages for extracting compounds, such as increased permeability of cell walls 
and mechanical stress of cells, facilitating the extraction of compounds. The greater mass 
transfer and a better distribution of energy in cell walls facilitates their disruption and more 
effectively transfers the compounds of interest to the solvent [10].

4.3 Anthocyanins
In the present study, it was observed that the presence of anthocyanins in the extract 

of the leaves of Poaia-branca obtained by the ultrasonic bathing method was statistically 
higher than the presence of anthocyanins in the extract obtained by magnetic agitation 
(Figure 3). Demonstrating that the method using ultrasound for this type of compound is 
much more effective, since it found almost twice the amount of anthocyanins, this may be 
due to some properties of ultrasound.

It has been demonstrated that the ultrasonic bath has the ability to intensify the 
extraction through a process called cavitation, by which ultrasonic waves generate cycles 



 
Engenharia Agronômica: Ambientes Agrícolas e seus Campos de Atuação Capítulo 13 162

of gas bubbles along with cavities in the liquid solvent. When cavitation occurs near the 
cell wall of the plant, the energy that has been formed causes a large impact on the solid 
surface, consequently increases cell permeability and favors the solvent’s entry, as well as 
the heat released by the bubbles increases solubility and both evidence greater efficiency 
in extraction [22]. These factors may justify the difference in the results in the anthocyanin 
content, since the ultrasonic bath showed to be superior to magnetic agitation. 

Although the magnetic agitation process is efficient for the extraction of secondary 
metabolites, in this case, the process using ultrasound showed to be better for the extraction 
of flavonoids and anthocyanins. This may also be justified due to the fact that the ultrasonic 
waves are assisted in smoothing the cell, consequently increasing the solubilization of 
metabolites in the solvent.

Considering the difference in the results using the magnetic agitation extraction 
method, which was higher in phenolic compounds, compared to flavonoids and anthocyanins, 
both of which are classified as phenolic compounds. This can be explained by the fact 
that in the quantification of phenolic compounds, other phenolic substances are present, 
in addition to flavanoids and anthocyanins, such as coumarins and phenolic acids. Souza 
[24] isolated from the ethanolextract of leaves, stems and roots of R. brasiliensis, through 
maceration, among its compounds, great presence of coumarins (cedrelopsina, braylina 
and cumarineletefina). Dornelles [4] verified the presence of chlorogenic acid, rutin, tannins 
and coumarins in ethanol extract of leaves of R. brasiliensis.

4.4 Determination of Antioxidant Activity
The antioxidant activity was evaluated by the DPPH method, which is a purple 

free radical solution, becoming pale yellow in the presence of an antioxidant, because the 
reduction in hydrazine from electron donation by the antioxidant [20]. Currently, this method 
has been widely applied in several samples, such as vegetables, herbs and medicinal 
plants, as it is a quick and easy method to apply and has a high sensitivity [1]. The results 
demonstrate that there was antioxidant activity of the extracts tested and that the antioxidant 
percentage is dose-dependent, that is, as the concentration increases, a higher antioxidant 
action is obtained. 

At concentrations of 1000 μg/mL-1, both extracts showed around 30% antioxidant 
activity, demonstrating that although it is low (below 50%), antioxidant activity is present 
in Poaia-branca extracts (Figure 4). The results of both extraction methods used are very 
similar, demonstrating that for this type of assay, magnetic agitation or ultrasonic bathing 
does not influence its activity. 

The results of antioxidant activity coincide with the results of Barros et al. [5], in which, 
through maceration with the solvent methanol, they evaluated the extracts of Chomelia 
obtusa, plant of the Rubiaceae family, following the same DPPH method, demonstrating 
antioxidant activity of the evaluated species. The metabolites responsible for antioxidant 



 
Engenharia Agronômica: Ambientes Agrícolas e seus Campos de Atuação Capítulo 13 163

activity identified were chlorogenic acids and flavonoids.

5 |  CONCLUSIONS 
Poaia-branca showed as a plant with a high presence of phenolic compounds, 

anthocyanins and flavonoids, demonstrating to be a possible target of future pharmacological 
studies. In contrast, Poaia-branca leaf extract exhibited low antioxidant activity in in vitro 
conditions (below 50%).

The efficiency of the extraction method is relative, that is, it depends on which sample 
was used, if leaves are used the magnetic agitation is more efficient and if the plant’s bark 
is used the ultrasonic bath ensures better extraction.
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