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SUMMARY

Introduction: Tradescantia zebrina is a species used mainly in South America,
with few reports about its chemical composition and bioactivity. Aim: To deter-
mine phenolic bioactive compounds, for the first time in the literature, and the
antioxidant and hemolytic activities of extracts (dried and iz natura) of this species.
Methods: The extracts were obtained by maceration in methanol and the total
phenolic and flavonoid contents were expressed in mg equivalent of gallic acid
(EAG)/g and quercetin (EQ) of extract, respectively. The antioxidant potential
was evaluated by DPPHe and ABTSe+ radical capture methods. The identifica-
tion and quantification of phenolic bioactive compounds was performed by high
performance liquid chromatography coupled to a diode detector (HPLC-DAD)
and, the hemolytic activity assay was performed by diffusion in blood agar, using the
disk antiobiogram technique. Results: The total phenolic and flavonoid contents
in the extracts (i natura and dried) were 67.68 and 233.94 mg EAG/g and 29.70
and 10.99 mg EQ/g of concentrated extract, respectively. Phenolic acids (caffeic,
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ellagic, ferulic, p-coumaric and protocatechuic), flavonoids (chrysin and rutin) and
a phenolic aldehyde (vanillin) were determined by high performance liquid chro-
matography-diodearray detector (HPLC-DAD). The antioxidant activities were
confirmed by inhibition of DPPH* (44.08%) and ABTS** (46.99%) radicals for in
natura samples, respectively. Conclusion: The tested methanolic extracts of Trades-
cantia zebrina did not present toxicities when tested for hemolytic activity after 72

hours. Therefore, Tradescantia zebrina is a potential source of bioactive substances.

Keywords: Tradescantia zebrina, antioxidants, phenolic compounds, HPLC-DAD,

biological activity.

RESUMEN

Determinacién de compuestos bioactivos fendlicos y evaluacién
de las actividades antioxidante y hemolitica en los extractos
metanolicos de Tradescantia zebrina

Introduccién: Tradescantia zebrina es una especie utilizada principalmente en Suda-
mérica, hay pocos reportes sobre su composicién quimica y bioactividad. Objetivo:
determinar compuestos bioactivos fenélicos, por primera vez en la literatura, y las
actividades antioxidante y hemolitica de extractos (secos e i natura) de esta especie.
Métodos: los extractos se obtuvieron por maceracion en metanol y los contenidos
de fenoles y flavonoides totales se expresaron en mg equivalentes de 4cido gélico
(EAG)/gy quercetina (EQ) de extracto, respectivamente. El potencial antioxidante
fue evaluado por los métodos de captura de radicales DPPH* y ABTS**. La identifica-
cién y cuantificacidon de compuestos bioactivos fendlicos se realizé por cromatografia
liquida de alta resolucién acoplada a detector de diodo (HPLC-DAD) y el ensayo de
actividad hemolitica se realizé por difusién en agar sangre, utilizando la técnica de
antiobiograma de disco. Resultados: los contenidos de fenoles y flavonoides totales
en los extractos (in natura y secos) fueron 67,68 y 233,94 mg EAG/gy 29,70y 10,99
mg EQ/g de extracto concentrado, respectivamente. Los 4cidos fenélicos (cafeico,
eldgico, fertlico, p-cumdrico y protocatequiico), los flavonoides (crisina y rutina) y
un aldehido fendlico (vainillina) se determinaron mediante cromatografia liquida
de alta resolucién-detector de diodos (HPLC-DAD). Las actividades antioxidantes
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fueron confirmadas por la inhibicién de los radicales DPPH* (44,08%) y ABTS**
(46,99%) para muestras in natura, respectivamente. Conclusién: los extractos
metanolicos de Tradescantia zebrina probados no presentaron toxicidades cuando se
probaron para la actividad hemolitica después de 72 horas. Por lo tanto, Tradescantia

zebrina es una fuente potencial de sustancias bioactivas.

Palabras clave: Tradescantia zebrina, antioxidantes, compuestos fenélicos, HPLC-
DAD, actividad biolégica.

REsuMoO

Determinagio de compostos fendlicos bioativos e avaliagao das
atividades antioxidante e hemolitica em extratos metandlicos de
Tradescantia zebrina

Introdugio: Tradescantia zebrina ¢é uma espécie utilizada principalmente na
América do Sul, hd poucos relatos sobre sua composicio quimica e bioatividade.
Objetivo: determinar compostos bioativos fendlicos, pela primeira vez na litera-
tura, e as atividades antioxidante e hemolitica de extratos (secos e in natura) desta
espécie. Métodos: os extratos foram obtidos por maceragio em methanol e os teores
de compostos fendlicos e flavondides totais foram expressos em mg equivalente de
4cido galico (EAG)/g e quercetina (EQ) de extrato, respectivamente. O potencial
antioxidante foi avaliado pelos métodos de captura do radical DPPH® ¢ ABTS*".
A identificagio e quantificagio de compostos bioativos fenélicos foi realizada por
cromatografia liquida de alta eficiéncia acoplada a detector de diodo, na regiio do
ultravioleta e o ensaio de atividade hemolitica foi realizado por difusio em 4gar
sangue, pela técnica de antiobiograma em discos. Resultados: os teores de fendis
totais e flavonoides nos extratos (i natura e seco) foram 67,68 ¢ 233,94 mg EAG/g
€29,70 € 10,99 mg EQ/g de extrato concentrado, respectivamente. Acidos fendlicos
(caféico, eldgico, ferulico, p-cumdrico e protocatectico), flavonoides (crisina e rutina)
¢ um aldeido fenélico (vanilina) foram determinados por cromatografia liquida de
alta eficiéncia-detector de diodo (CLAE-DAD). As atividades antioxidantes foram
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confirmadas pela inibicio dos radicais DPPH* (44,08%) ¢ ABTS** (46,99%) para
amostras iz natura, respectivamente. Conclusao: os extratos metandlicos de Trades-
cantia zebrina testados nao apresentaram toxicidade quando testados para atividade
hemolitica apds 72 horas. Portanto, Tradescantia zebrina ¢ uma fonte potencial de

substincias bioativas.

Palavras-chave: Tradescantia zebrina, antioxidantes, compostos fendlicos, HPLC-
DAD, atividade biolégica.

INTRODUCTION

The use of medicinal plants for the prevention, treatment, and cure of various diseases
is as old and universal as the history of humanity. Tradescantia is a genus of herbaceous
plants found mainly in South America, being abundant and easily accessible in Brazil,
more specifically in the state of Bahia. Reports of the bioactivity of the species Trades-
cantia zebrina, popularly known as “egenda’, “trapoeraba’, “viuvinha’, “lambari” or sea
wave, are distant from each other, as there is not enough data in the scientific literature
regarding its chemical composition, biological activities, effectiveness, and therapeutic
safety. The plant is traditionally used in Mexico as a drink capable of treating various
diseases, including cancer [1, 2].

Phenolic compounds are secondary metabolites of plants and are subclassified into fla-
vonoids (polyphenols: flavones, flavanones, flavanols, isoflavones, anthocyanins, etc.)
and non-flavonoids (phenolic acids, tannins, coumarins and lignans) [3]. Currently,
phenolic compounds have been the substances of greatest interest to science, due to
their beneficial characteristics for health, such as antioxidant, antimicrobial and anti-
neoplastic activities [4-8].

Few studies have evaluated total phenolic and flavonoid levels in Tradescantia zebrina
[1, 9-11]. To guarantee the phytochemical profile of a species or its extracts, a chro-
matographic fingerprint is essential to ensure the quality and reproducibility of the
chemical composition, concentration of chemical substances, and, subsequently, ther-
apeutic efficacy. Therefore, high-performance liquid chromatography (HPLC) is an
alternative analytical tool for the separation, identification, quantification, and quality
control of medicinal plants [12-16].

Although veryimportant, the use of medicinal plants can presentrisks, since many plants
can have a variable chemical composition and relative toxicity [17]. The possibility of
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hemolysis is one of the most relevant problems in the use of plants since the saponins
or alkaloids present can cause risks to consumption. The in vitro hemolysis test has
been used frequently in studies that evaluate the toxicity of medicinal plants [18, 19].

This study aims to expand the knowledge about the species Tradescantia zebrina, con-
tributing to the chemical and biological prospection of substances with antioxidant
and non-hemolytic potential. For the first time, bioactive phenolic compounds were
identified and quantified in methanolic extracts from samples (dried and iz natura) in
this species, promoting greater pharmacological interest and its traditional use

MATERIALS AND METHODS

Plant material

Tradescantia zebrina specimens were collected in Apora/Bahia/Brazil within the same
terrain (11.6605° S, 38.0803° W) at autumn (May 2021), in the full moon. The dried
samples (whole plant) were collected, cleaned of dirt and earth remains, and dried
in the shade until they became friable. Then, the material was ground in a knife mill
(OMDR100, Oster®, Sao Paulo, Brazil) with a power of 150 W. The process was carried
out in 3 cycles of comminution to powder and then they were stored until the extracts
were prepared. The iz natura plant was collected, cleaned, scraped, and weighed for the
preparation of extracts.

The botanical identification of the species was carried out by comparison with the char-
acterization described in taxonomic reviews and scientific botanical literature (botanical
atlases and photos of the species) and, from traditional native knowledge. A branch of the
species was used to identify the macromorphological aspects and preparation of the exsic-
cate, observing division, leaf blade shape, blade base, type of enervation, presence of petiole,
sheath, and stipule, and also the morphological characteristics of the flowers.

Extraction of samples

The extracts obtained from dried samples were performed by maceration in metha-
nol and a re-maceration with solvent exchange in 24 hours and, the extract from fresh
samples (in natura) of Tradescantia zebrina, was obtained by dynamic maceration in
methanol, using a blender for 4 hours. The crude extracts were concentrated in a rotary
evaporator (Quimis®, Sao Paulo, Brazil) under vacuum (40 mbar) at a temperature
below 35 °C. After complete evaporation, the adhered material was reconstituted with
approximately 3.0 mL of methanol to wash the collection flask, until complete drying.
The concentrated extracts (dried and iz natura) were placed in clean and identified
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eppendorfs and stored in the freezer until the standardized extracts were prepared at a
concentration of 1 mg:mL". The unconcentrated extract was standardized at a concen-
tration of 75 000 mg-L™!, being used in a maximum of 3 days. Extracts were filtered and
stored at 4 °C when not in use. All analyses were conducted in triplicates.

Determination of total phenolic and flavonoids contents

To quantify the total phenolic compounds, the methodology proposed by Bonoli ez 4.
(2004) and the contents of total phenolic compounds were expressed in mg gallic acid
equivalent (GAE)/g of extract. All analyses were conducted in triplicates [20].

The determination of total flavonoid levels was performed in triplicate, according to
the method described by Woisky & Salatino in 1998 and the total flavonoid levels were
expressed in mg quercetin equivalent (EQ)/g of extract the [21].

In vitro assays for evaluating the antioxidant activity

DPPH radical scavenging activity: It was performed according to Brand-Williams ez 4/.
(1995) with some modifications [22].

ABTS radical scavenging activity: It was performed according to Nenadis ez al. (2004)
with some modifications [23].

Chromatographic analysis

To extract the phenolic compounds, about 10 mg of the crude extract of Tradescantia
zebrina was solubilized in 1 mL of methanol (HPLC grade). Analyzes were performed
in HPLC with a Prominence-i LC-2030C 3D Plus liquid chromatography system
(Shimadzu’, Kyoto, Japan), equipped with a diode array detector (DAD) (model SPD-
20A), high-pressure quaternary (model LC-20AD), heating oven (model CTO-20A),
automatic sampler (model SIL-20A) and communication module (CBM-40Life), all
treatment and acquisition of samples were controlled by the LCsolutions software

(Shimadzu', Kyoto, Japan).

Chromatographic separation was performed using a Lichrospher C18 column (5 pm,
4.0 x 250 mm) from Sigma-Aldrich’ (USA), at 40 °C and flow rate of 1.0 mL-min’’
with analytical solvents for binary elution mixture consisting of (A) ultrapure water
acidified with 1% glacial acetic acid (v-v') and (B) HPLC grade methanol according
to gradient program: 0-10 min, 100% A; 10-20 min, 30% A and 70% B; 20-21,25% A
and 75% B; 21-25, 100% A. Prior to injection (20 pL) into the HPLC-DAD system,
extract solutions were filtered through a PTFE syringe filter (0.45 pm) [12, 24].

1346



Phenolic compounds and antioxidant and hemolytic activities of Tradescantia zebrina

A sample of each extract (dried and iz natura) was fortified with a 0.005 mg:mL"
solution containing a mix of 17 phenolic standards for identification and quantifica-
tion from its spectrum (chromatogram). Identification and qualitative analyzes were
performed by comparison with standard spectra at each retention time (Sagdic ez
al.,2011). The standards of phenolic compounds that were tested show absorbances
at the following wavelengths: Caffeic acid (330 nm), Chlorogenic acid (330 nm),
Ellagic acid (260 nm), Ferulic acid (330 nm), Gallic acid (272 nm) , p-coumaric
acid (310 nm), Protocatechuic acid (260 nm), Sinapic acid (330 nm), Syringic acid
(272 nm), Trans-cinnamic acid (280 nm), Catechin (280 nm), Chrysin (272 nm) ),
Kaempferol (360 nm), Naringenin (280 nm), Quercetin (360 nm), Rutin (360 nm)
and Vanillin (280 nm). The identified analytes were quantified using external calibra-
tion curves (0.1 - 2.5 mg-L!) and the results were expressed in mg-g of extract.

The proposed method was validated according to Brazil in 2017 and the main analyti-
cal parameters normally found for method validation are: linearity, precision, limits of
detection (LOD) and of quantification (LOQ) [25]. Linearity was evaluated accord-
ing to the coefficient of determination (R?) of the analytical curves. Precision was
demonstrated by the dispersion of the results, calculating the relative standard devia-
tion (RPR) of the measurements. The limits of detection (LOD) and quantification
(LOQ) were calculated based on the parameters of the analytical curves, relating the
standard deviation of the intersection (s) and the slope of the curve (S).

Hemolytic activity test

The hemolytic activity assay was performed according to CLSI in 2015 with modifi-
cations, by diffusion in blood agar using the disc antibiogram technique [26]. Filter
paper discs were impregnated with samples (1 mg-mL" of dried extract) of Tradescan-
tia zebrina. After impregnation, the discs were distributed on the plates and incubated
at 35 °C for 24, 48 and 72 hours. As a positive control, a solution of the detergent
Triton X-100 1 % (v-v'!) was used. Methanol (0.1%) and saline solution (20%) were
used. After incubation, the plates were inspected for the presence of halos of hemolysis
between 24 and 72 hours.

Statistical analysis

Data are given as mean + SD of three measurements for each experiment, using Graph-
Pad InStat (Graph software Inc., V 3.05, Ralph Stahlman, Purdue University, Lafay-
ette, IN). IC,, were calculated by nonlinear regression analysis with Graph Pad Prism

version 5 for Windows (Graph Pad Inc., USA).
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RESULTS AND DISCUSSION

Macroscopic analysis, total phenolic and flavonoids contents, and antioxidant

activities

The macroscopic characteristics of the specimens analyzed were in agreement with
the family Comelinaceae [27]. The analysis of the architecture of the leaves showed
a parallel pattern, presence of hermaphroditic inflorescences and protection by bracts
recorded for the species. It was possible to identify a stoloniferous stem with creeping
growth, with the presence of nodes from which adventitious roots emerged and the
formation of new branches.

Tradescantia zebrina is a species that offers easy adaptation in any space, in addition
to developing throughout the year, both outdoors and in greenhouses [28]. The envi-
ronmental influences that most interfere with its growth and development are photo-
period, radiation and temperature [29]. Therefore, the place and time of planting are
essential to obtain a high yield of the species and substances of secondary metabolism.
Phenolic acids and flavonoids have several functions for plant growth and metabolism
(defense against insects, fungi, viruses and bacteria and protection against ultraviolet
radiation). In addition, these compounds show antioxidant, antimicrobial, anti-inflam-
matory and antineoplastic activities, as well as in the prevention of neurodegenerative

diseases [30-34].

In the literature, some studies have indicated the presence of phenolic compounds in
Tradescantia zebrina, as well as its antioxidant potential [1, 2, 35]. Table 1 presents the
comparative average values (found in this study and in the scientific literature) for phe-
nolic compounds and total flavonoids and, also for the antioxidant activity of extracts
of Tradescantia zebrina.

The results indicated variations in the contents of phenolic compounds and total flavo-
noids, in the dried and iz natura extracts of the Tradescantia zebrina specimens studied
when compared with a few data from the literature. A reduction in the concentration
of phenolics and total flavonoids was observed in the dried sample, probably due to the
drying process of the plant, associated with the process of rotaevaporation of the crude
extract. The drying temperature can decrease the polyphenol content of plant extracts,
as well as their antioxidant activity [37]. The results indicated concentrations of total
phenolic compounds and flavonoids higher than those found by Cheah ez 4/. in 2017

for dried methanolic extracts of Tradescantia zebrina, in Malaysia [11].
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Table 1. Comparative mean values (found in this study and in the scientific literature) for total

phenolics and flavonoids and, antioxidant activity for extracts of Tradescantia zebrina.

Total Phenolics
Studies/country (mgEAG/g) Total flavonoids
(sample type)
. 10.99 + 0.08* (dried)
. . 67.68 £ 0.12* (dried) .
Present study/Bahia, Brazil 233.94 + 0.71° (in natura) 29.70 i'0.04 mgEQ/g
(in natura)

Cheahetal.in 2017 [11])/ .1 9.40 + 1.06* mg
Kuala Lumpur, Malaysia 33.50 £ 2.58" (dried) ECAT/g (dried)
Olivo-Vidal et al. in 2020 16.80 £ 0.50 mg ECAT/g**

[10]/Tabasco, Mexico

70.20 + 1.20"* (in natura)

(in natura)

Baghalpour et al. in 2021 [9]/

Alborz, Iran 0.08 +0.14 -

694.86 * 54.46 (stem)*™ 496.22 +16.56 mg ECAT /g
To in 2020 [36]/Kuala (in natura) (stem)** (in natura)
Lumpur, Malaysia 510.70 + 31.45 (leaf )™ 410.27 + 8.34 mgECAT /g

(in natura)

(leaf)** (in natura)

Tan etal. in 2014 [1]/Kuala
Lumpur, Malaysia

6.21 + 0.40* (in natura)

17.10 + 2.80 mg ER/100
(in natura)

Studies/country

Antioxidant activity (%)
(DPPH)

Antioxidant activity (%) (ABTS)

Present study/Bahia, Brazil

44.08 (ExC:
45.00 mg mL")*

46.99 (ExC: 0.80 mg mL")*

Cheah etal.in 2017 [11]/ 18.10 (ExC: i
Kuala Lumpur, Malaysia 0.10 mg mL")*
Olivo-Vidal et al. in 2020 84.00 (ExC:

[10]/Tabasco, Mexico

100 mg mL7)**

16.00 (ExC: 100 mg mL")**

To in 2020 [36]/Kuala
Lumpur, Malaysia

26.19 (stem) (ExC:
not informed)**
18,78 (leaf) (ExC:

not informed)**

EAG: gallic acid equivalents; ECAT: catechin equivalents; EQ: quercetin equivalents; ER: rutin
equivalents;: methanolic extract; “: ethanol extract; ExC: extract concentration; -: not available.
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The results obtained for the iz natura samples were also superior to those found
by Tan e al. in 2014 in methanolic extracts of this species, in Malaysia [1] and, by
Olivo-Vidal ez al. in 2020 [10] and Baghalpour ez 4/. in 2021 [9], who determined
phenolic compounds in ethanolic extracts of this species in Mexico and Iran, respec-
tively. However, were inferior (about 10 times) to those found by To (2020), in etha-
nol extracts (stem and leaf) of Tradescantia zebrina, in Malaysia [36].

Thus, secondary metabolites represent a chemical correlation between the species and
the environment where they are planted. Environmental stimuli can alter the biosyn-
thesis of different compounds, such as seasonality, collection location, the incidence of
solar radiation, rainfall, plant interactions with microorganisms, insects and/or other
plants, circadian cycle, nutrition, time and time of collection and, sample preparation

method [38, 39].

The DPPH" radical was inhibited (44.08%) in 45 g of plant (in natura) extracted in
1 liter of methanol. To prepare the drink “Agua de Matali”, popular among Mexicans
according to the cultural tradition typical of Tabasco, about 100-150 g of plant is used
infused in 1 liter of boiling water (+ 1 liter) and, after cooling, it is added with lemon
juice and honey, serving ice cold or hot [40]. Thus, the consumption of soft drinks, in
this proportion, promotes the intake of antioxidant compounds in the diet.

Olivo-Vidal ez al. (2020) [10] compared the contents of phenolic compounds and
total flavonoids, as well as the determination of antioxidant activity by the methods
of DPPH, ABTS and by the antioxidant power capable of reducing Iron III (FRAP)
with extracts (dynamic maceration in 80% ethanol; aqueous maceration at 22 °C; and
aqueous infusion, in the proportion of 1 g of leaf for 10mL of solvent) prepared with
fresh leaves of Tradescantia zebrina. The authors indicated that the aqueous extract,
obtained by maceration, showed a greater ability to capture the radical ABTS** and
also a greater dosage of total flavonoids (27.8 mg ECAT/g). However, the total pheno-
lic compounds showed lower concentrations (51 mg EAG/g) when compared to the
ethanolic extract (70.2 mg EAG/g); and this, in turn, had lower flavonoid levels (16.8
mg ECAT/g) and higher DPPH sequestration activity (84%). The extract obtained by
infusion showed better results by the FRAP method, being equivalent to the extract
obtained by aqueous maceration, in total phenolic contents.

The results of the present study, when compared to those of Cheah ez /. (2017) [11],in
Malaysia, showed higher concentrations of phenolic compounds and total flavonoids
for the methanolic extract of Tradescantia zebrina. Also, were comparable with those
of Olivo-Vidal e 4. in 2020, in Mexico [10]. This may be due to seasonal interference,
the planting process, and the collection and preparation of samples, as the authors
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reported that only the leaves were used to obtain the extracts. Also, it is noteworthy
that the Mexican plant was acquired at a local fair and the conditions of time and stor-
age of the specimens after collection until analysis were not informed.

The phytochemical assessment investigated by Tan ez al. (2014) [1] highlighted the
presence of phenolic compounds and the antioxidant activity of the Tradescantia zeb-
rina species when compared to others of the Tradescantia family, Tradescantia spatha-
cea var. variegata, Tradescantia spathacea “Hawaiian Dwart” and Tradescantia pallida.
Among these species, Tradescantia zebrina showed the highest antioxidant activity
(about nine times greater) than the other species studied. This observation was also

confirmed by Cheah ez 4/. (2017) [11] and Baghalpour ez 4. (2021) [9].

Chromatographic analysis

To validate the proposed method, a solution containing 17 phenolic compounds
(0.005 mg:mL™") was prepared and, from the chromatograms, the analytical param-
cters were obtained (Table 2). Then, the method was applied to analyze the methanolic
extracts of the samples (dried and iz natura) of Tradescantia zebrina.

Table 2. Analytical validation parameters for the proposed method by HPLC-DAD.

Analyte Regression equation R? LOD (mg-L") (ig&)
Caffeic acid y = 149675x - 15785 0.9999 0.04 0.13
Chlorogenic acid y =65056x + 5481.7 0.9973 0.14 0.41
Ellagic acid y =180471x — 6206.8 0.9992 0.13 0.39
Ferulic acid y=106019x — 10833 0.9998 0.06 0.17
Gallic acid y = 69058x - 987.92 0,9988 0.16 0.48
p-Coumaric acid y = 173234x — 16450 1 0.03 0.09
Protocatechuic acid y = 132697x - 8605 0.9997 0.08 0.24
Sinapic acid y=107178x — 10354 0.9998 0.06 0.18
Syringic acid y =73260x — 8065.3 0.9999 0.04 0.11
trans-Cinnamic acid y = 156741x - 16963 1 0.03 0.08
Catechin y = 11344x + 3841.1 0.9979 0.21 0.63
Chrysine y=23736x - 10191 0.9903 0.44 1.34
Kaempferol y =23417x - 4108.7 0.9925 0.40 1.20
Naringenin y = 63685x — 6429.1 0.9995 0.10 0.29

(Continued)
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. . LOQ
2 -1
Analyte Regression equation R LOD (mg-L") (mg-L)
Quercetin y =45981x — 10078 0.9985 0.18 0.54
Rutin y =31435x - 3903 1 0.01 0.04
Vanillin y = 92846x - 620.8 1 0.02 0.07

The identification of phenolic compounds by HPLC-DAD was based on the com-
parison between the peaks obtained from the respective analytical standards and the
extracts, regarding retention times and UV spectra. To confirm the presence of pheno-
lic compounds, the samples (dried and 7 natura) were fortified with the standard mix-
ing solution (5.00 pg-mL") and the chromatograms obtained were compared (Fig. 1).
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Figure 1. Chromatograms obtained from pure methanolic extract (black line) and enriched with
analytical standards (5 pg-mL") of phenolic compounds (pink line) from samples of Tradescantia
zebrina (A - dried and B - in natura) by HPLC-DAD.
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It was possible to identify nine phenolic compounds for the dried extract: six phenolic
acids (caffeic, ellagic, chlorogenic, ferulic, p-coumaric and protocatechuic), two flavo-
noids (chrysin and rutin) and one a phenolic aldehyde (vanillin) and, of these, eight
analytes were quantified (Table 3). Ellagic acid, caffeic acid, and rutin showed higher
concentrations. Chlorogenic acid, identified in the extract from its analytical standard,
presented amounts below the detection limit (LOD). For extracts iz natura a change
in the chromatogram profile was observed (Fig. 1B). It was possible to identify six phe-
nolic compounds for the dried extract: four phenolic acids (caffeic, ellagic, p-coumaric
and protocatechuic), one flavonoid (rutin) and one phenolic aldehyde (vanillin) and,
of these, five analytes were quantified (Table 4).

Table 3. Phenolic compounds quantified from the dried methanolic extract of Tradescantia zebrina

by HPLC-DAD.

Analyte Wavelength Re:ie;teion Intzgfz:ted (i;lfl) ((;;rglcl)
Caffeic acid 330 16.636 257002 1.82 182.25
Chlorogenic acid 330 15.566 5636 nd nd
Ellagic acid 260 26.717 521488 292 292.40
Ferulic acid 330 22.136 134203 1.37 136.80
p-Coumaric acid 310 20.394 95896 0.65 64.85
Protocatechuic acid 260 10.512 103298 0.84 84.33
Chrysine 272 40.168 17318 1.16 115.90
Rutin 360 25.495 107323 3.54 353.83
Vanillin 280 19.139 38708 0.42 42.36

nd: not determined; Conc: concentration.

A high intensity peak was obtained, with a larger integrated area, for the flavonoid
rutin, with a concentration much higher than the sample enriched with the analytical
standard. After calculating the purity of this substance (from the integrated area of the
peak), a value of 70% was obtained. Therefore, it was decided not to predict the actual
content of this flavonoid, since other compounds (present in % natura sample, not
contained in the standard solution used in this study) may be eluting together with
rutin, by absorbing radiation at 360 nm.
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Table 4. Phenolic compounds quantified from the iz natura methanolic extract of Tradescantia
zebrina by HPLC-DAD.

Analyte Wavelength Re::lteion Imff:ted ([(Ii(gnicl) ((;;l;cl)
Caffeic acid 330 16.580 427860 2.96 296.41
Ellagic acid 260 26.649 2253336 12.52 1,252.03
p-Coumaric acid 310 20.232 87347 0.60 59.92
Protocatechuic acid 260 10.433 38817 0.36 35.74
Rutin 360 25.434 2534792 nd nd
Vanillin 280 19.147 15829 0.18 17.72

nd: not determined; Conc: concentration.

The nature and amount of chemical compounds identified in plants can vary according
to several factors [41]. No data were found in the scientific literature on the identifica-
tion and quantification of phenolic compounds in Tradescantia zebrina by HPLC-
DAD. Therefore, this study fills a gap because, for the first time, it demonstrated the
relevance of this species to science, confirming the chemical, biological, and therapeu-
tic potential of Tradescantia zebrina.

Hemolytic activity test

In tests of biological and, especially, toxicological activities of plant extracts, there is a
need to evaluate hemolytic activity. With the rupture of red blood cells, the iron released
from the heme group is harmful and can cause damage to essential organs, such as the
liver and kidneys, resulting in hemoglobinemia [42, 43]. When this value exceeds
100 mg%, hemoglobin begins to be filtered by the kidneys and, when excessively high
(above 3000 mg%), it can promote kidney damage with hemoglobinuria [19, 44].

From the results obtained in the hemolytic activity test through the diffusion of the
extract in blood agar, no sample showed formation of a hemolytic halo after 72 hours
(Fig. 2). This confirms no toxicity to the erythrocyte membrane, from the methanolic
extracts of samples (dried and i natura) of the species. Only, there was the formation
of a halo of 2 ecm of hemolysis with the use of the positive control, a solution of the
detergent Triton X-100 1 % (v-v!'). Therefore, it is suggested that, preliminarily, Trad-
escantia zebrina does not indicate toxicological risks for use in living organisms, despite
the saponins present in the plant.
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Figure 2. Evaluation of the presence of hemolysis halos, in plates, with controls (positive and ne-
gative), after 72 hours in methanolic extracts of Tradescantia zebrina. A: dried extract; B: in natura

extract and C: negative and positive controls.

CONCLUSION

The methanolic extracts of samples (dried and iz natura) of Tradescantia zebrina
showed considerable levels of phenolic compounds and antioxidant activities. From
a preliminary fingerprint obtained by HPLC-DAD, the presence of phenolic com-
pounds in this species was confirmed, for the first time described in the literature. It
was possible to identify eight phenolic compounds in the samples, being five phenolic
acids (caffeic, ellagic, ferulic, p-coumaric and protocatechuic), two flavonoids (chrysin
and rutin) and one a phenolic aldehyde (vanillin). The proposed and validated chro-
matographic method was linear, with good precision and accuracy and presented low
detection and quantification limits, confirming its sensitivity and applicability. The
absence of toxicity observed in the hemolytic activity assays suggests the performance
of additional studies to determine the therapeutic properties of this species.

Therefore, from the observation of the botanical and morphological aspects, from the
chemical and biological prospection, it is possible to conclude that Tradescantia zebrina

1355



Vagner Cardoso da Silva, Barbara Elizabeth Alves de Magalhaes et al.

is a species of interest, as a potential source of bioactive substances. Gaps are still present
in this knowledge and will serve as a starting point for the continuity of these studies.
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