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Abstract

Objective — The objective of this study was to evaluate the antioxidant potential, the phytochemical qualitative profile and quantify total
phenols and flavonoids in the crude ethanolic extract (CEE) of Z. elegans (Jacq) flowers. Methods — Z. elegans flowers were collected
at the location 7°08'11.0”S 34°50"44.1”W at a suitable time and under appropriate weather conditions, then sanitized, dehydrated in
a microwave oven, and ground. The extract was obtained by maceration and extraction of dehydrated flowers in 95% ethanol for 72
hours, followed by filtration and solvent evaporation using a rotary evaporator. The quantification of total phenols and flavonoids was
performed using the Folin-Ciocalteu and aluminum chloride methods, respectively, with results expressed as equivalents of gallic acid
(total phenols) and quercetin (flavonoids) per gram. The antioxidant activity was assessed using the DPPH (2,2-diphenyl-1-picrylhydrazyl)
and ABTS (2,2-azino-bis-3-ethylbenzothiazoline-6-sulfonic acid) radical scavenging methods. After data analysis, IC50 values (the extract
concentration required to scavenge 50% of the stable free radical) were expressed in mg/mL for each radical. Results — The levels of
total phenols and flavonoids were found to be 155.407 + 0.28 mg Eq gallic acid/g of extract and 101.224 + 1.949 mg Eq quercetin/g of
extract, respectively. Regarding antioxidant potential, the IC_ values were 0.52 mg/mL (DPPH) and 1.31 mg/mL (ABTS), respectively.
Conclusion — Thus, it is concluded that the CEE of Zinnia elegans (Jacq) is a potential source of antioxidants, which may contribute to
the prevention of oxidative stress and the treatment of its consequences; however, further studies are needed.
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Introduction In this context, natural antioxidants generally have
the potential to help prevent or even act as adjuvants in
the treatment of these diseases. Therefore, plants such
as Z. elegans represent accessible sources of bioactive
compounds,such as flavonoids and other phenolics,
with antioxidant potential that can contribute to the
pharmaceutical arsenal against oxidative stress™.

This study aimed to carry out a preliminary (qualitative
and quantitative) phytochemical prospection of the
crude ethanolic extract of Zinnia elegans (Jacq) flowers
and to evaluate its in vitro antioxidant activity using
literature-recommended methods.

Zinnia elegans (Jacq) is an angiosperm belonging
to the Asteraceae family, originally from North
America, but widely distributed across the entire
American continent'?, including Brazil. Its use as an
ornamental plant is popular, as its flowers possess
vibrant colors ideal for gardening®. However, despite
its wide presence, its pharmacological potential
remains underexplored?. Some published studies
reveal significant biological activity, especially
antioxidant and anti-infective, from crude extracts
and fractions of Z. elegans flowers and other species

of. the genus Zinnia, such as Z. peruviana, associated Methods

with the presence of phenolic compounds and other )

secondary metabolites**¢. These findings suggest the 1. Plant material:

potential of the aerial parts of the plant as a source of The Z. elegans flowers were collected at the Federal

bioactive compounds, justifying the pursuit of further University of Paraiba (UFPB), Jodo Pessoa, Paraiba,

phytochemical prospection. Brazil (7°08’11.0”S 34°50'44.1”W) on a sunny morning
Oxidative stress is a condition in which levels of free in February 2024 and taken to the Microorganism

radicals, especially reactive oxygen species (hydroxyl, Biology Laboratory (BIOMICRO) of the Department of
peroxide, superoxide) and nitrogen species (nitric Molecular Biology (DBM) at UFPB. After sorting, the

oxide and peroxynitrous acid), exceed the organism’s flowers were sanitized in a standard 2.5% sodium
antioxidant defense system’s capacity to neutralize hypochlorite solution for 15 (fifteen) minutes, dehydrated
them. This allows these agents to persist in cells, in a microwave oven for 5 (five) minutes in 30-second
oxidizing biological macromolecules such as proteins, intervals, and then ground as finely as possible using a
nucleic acids, and membrane lipids”®. This state is an mortar and pestle.

important contributing factor to the onset of numerous

diseases, such as atherosclerosis, arterial hypertension, 2. Crude ethanolic extract (CEE):

type Il diabetes mellitus, neurodegenerative diseases,
chronic obstructive pulmonary disease (COPD), and
various types of cancer”.

The crude ethanolic extract was obtained through
modifications of standardized methods described in

J Health Sci Inst. 2025;43(1):12-6 12



the literature'. The previously processed flowers were
subjected to maceration and extraction in 95% ethanol
at room temperature for 72 hours. After filtration, the
organic solvent was evaporated in a rotary evaporator
at 50°C and 150 rpm. The resulting crude ethanolic
extract (CEE) was stored in microtubes in a freezer.

3. Preliminary phytochemical prospection:

3.1. Qualitative phytochemical profile analysis:

Qualitative analysis of the phytochemical profile was
carried out using basic pharmacognosy techniques
with some adaptations'. The classes of plant secondary
metabolites investigated in this study were: alkaloids,
glycosides, quinones, terpenoids, saponins, phenols,
tannins, and coumarins.

3.2. Total phenolic quantification:

The total phenolic content was measured using the Folin-
Ciocalteu method, a quantitative colorimetric technique
used to quantify reducing substances, especially phenolic
compounds, in plant extracts and similar samples™. In
this study, the spectrophotometric method was performed
using 3.5 mL of deionized water, 50pL of a standardized
CEE solution (0.9 mg/mL), and 300pL of 10% sodium
carbonate solution. After 30 (thirty) minutes of incubation
in the dark, absorbance readings were taken at 730 nm
in a spectrophotometer. The experiment was conducted
in triplicate, and results were expressed as gallic acid
equivalents (GAE) per gram of extract. A standard curve of
gallic acid was created with concentrations ranging from
3.13pg/mL to 200pg/mL.

3.3. Flavonoid quantification:

Flavonoid content was quantified using a
spectrophotometric method with aluminum chloride
Al(CI),™. In this method, the extract at 0.9 mg/mL
was mixed in a 1:1 ratio in a 96-well plate with a 2%
Al(CI), solution. After 1 hour of reaction, absorbance
readings were taken using an ELISA spectrophotometer
at 450 nm. The assay was conducted in triplicate, and
results were expressed as quercetin equivalents (QE) per
gram of extract, based on a standard curve ranging from
15.62pg/mL to 500 pg/mL.

4. Antioxidant activity evaluation:

The primary goal of evaluating the antioxidant
potential of the Z. elegans CEE was to obtain IC,,
values (the extract concentration required to scavenge
50% of radicals) against two different radicals—2,2-
diphenyl-1-picrylhydrazyl (DPPH) and 2,2-azino-bis-3-
ethylbenzothiazoline-6-sulfonic acid (ABTS)—in order to
quantitatively estimate the extract’s antioxidant capacity.

4.1. DPPH radical scavenging method:

The first method used to evaluate antioxidant
activity involved the stable free radical 2,2-diphenyl-
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1-picrylhydrazyl (DPPH), with adaptations™. In this
procedure, 200 pL aliquots of different extract
concentrations (0.9; 0.8; 0.675; 0.5; 0.25; 0.125 mg/
mL) were added to 2 mL of a 0.05 mM DPPH solution.
After 15 minutes of incubation in the dark, absorbance
readings were taken at 517 nm, and a graph was
plotted relating extract concentration to experimental
scavenging capacity percentage, to determine the IC_,
the extract concentration needed to scavenge 50% of
DPPH. The analysis was performed in triplicate for each
concentration, and results were expressed in mg/mL of
extract.

4.2. 2,2-azino-bis-3-ethylbenzothiazoline-6-
sulfonic acid (ABTS) radical scavenging method:

The second experiment to assess antioxidant activity
used the radical 2,2-azino-bis-3-ethylbenzothiazoline-
6-sulfonic acid (ABTS)'. In this method, 30 pL of
four concentrations (1.8; 1.2; 0.9; 0.6 mg/mL) of the
crude extract were added to a pre-prepared standard
ABTS solution in a quartz cuvette and read after 6
minutes of reaction at 734 nm in a spectrophotometer.
After plotting a graph with concentrations and
their respective scavenging percentages, the IC,
was calculated in mg/mL of extract. The assay was
conducted in triplicate.

Results
1. Preliminary phytochemical prospection:

1.1. Qualitative phytochemical profile analysis:

The qualitative phytochemical profile evaluation is
a fundamental part of a preliminary prospective study
with plant species, as plants are potential sources of
different bioactive molecules, which may have various
therapeutic applications'. In this study, the following
classes of secondary metabolites were detected:
terpenoids, quinones, phenols, and coumarins. These
contain various substances with biological activities or
effects already described in the literature.

Charts 1. Analysis of the qualitative phytochemical profile
of the CEE of Z. elegans

Chemical

constituents Results

Interpretation

There was no

Alkaloids . -
reaction
. There was no
Glycosides ; -
reaction
Quinones Red interface +
Terpenoids Brown interface +
. There was no
Saponins -

reaction
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Charts 1. Analysis of the qualitative phytochemical profile
of the CEE of Z. elegans (continuation)

Chemical .
. Results Interpretation
constituents
Phenols Greenish solution +
. There was no
Tannins . _
reaction
Cournarins Dark coloring .
on paper
Legend: + = Positive — = Negative

Source: The author

1.2. Total phenolic quantification:

The phenolic content was quantified using a
standardized method with the aim of determining the
concentration of this class in mg of gallic acid equivalent
(GAE) per gram of extract. In this research, the CEE
presented a concentration of 155.407 + 0.28 mg GAE/g
extract, a significant amount of phenolic compounds
that may be associated with various external factors and
the plant’s pharmacological potential.

1.3. Flavonoid quantification:

The flavonoid content quantification was carried out
to estimate the concentration of this class of secondary
metabolites, which have been associated with different
biological activities, expressed in mg of quercetin
equivalent (QE) per gram of extract. This prospective
study detected a concentration of 101.224 + 1.949
mg QE/g extract, relatively high levels that may have
considerable significance.

Table 2. Quantification of total phenols and flavonoids of
the CEE of Z. elegans

Phytoconstituent CEE
Quantification of total 155.407 + 0.28 mg EAG/g of
phenols extract
Quantification of 101.224 + 1.949 mg EQ/g
flavonoids Extract

Legend: GAE = Gallic Acid Equivalent.
QE = Quercetin equivalent

Source: The author

2. Antioxidant activity evaluation:

Natural antioxidants may have many pharmaceutical
applications, providing health benefits to humans.
As mentioned earlier, plants are producers of many
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phytoantioxidants, making them an indispensable
source of these compounds™. To confirm the antioxidant
potential of the CEE from Z. elegans, the IC,, values
(extract concentration required to scavenge 50% of
radicals) were experimentally obtained using two
different methodologies, with the following results:

2.1. DPPH radical scavenging method:

In the antioxidant activity evaluation using the
stable free radical DPPH, the CEE showed appreciable
quantitative antioxidant activity, with an IC,  value of
0.52 mg/mL.

2.2. ABTS radical scavenging method:

In the antioxidant activity evaluation using the stable
ABTS radical, the CEE presented a lower quantitative
reducing potential, with an IC, value of 1.31 mg/mL.

Table 3. Evaluation of the antioxidant activity of the CEE of
Z. elegans

Evaluation of the

antioxidant activity of IC,, (mg/mL)

CEE
2,2-diphenyl-1-
picrylhydrazine (DPPH) 0 52 mg/ml
2,2-azino-bis-3-
ethylbenzothiazoline-6- 1,31 mg/mL

sulfonic acid (ABTS)

Source: The author

Discussion

In the phytochemical analysis, this study did not
detect alkaloids or glycosides in the evaluated extract,
which were identified in another study using the same
plant2. This difference may be related to environmental
factors, the organic solvent used, the drying method, or
limitations inherent to the methodology employed in
this research, since the authors of the other study used
more sophisticated methods, such as mass spectrometry,
for evaluating the phytochemical profile of both the
crude extract and its fractions. On the other hand,
despite the disparity between the techniques used, this
study qualitatively detected coumarins and terpenoids
in the crude extract, in agreement with the available
literature®. This validates the applicability of more
rudimentary techniques in preliminary phytochemical
studies.

In the quantification of phenols and flavonoids, higher
concentrations of both classes of secondary metabolites
were obtained compared to similar studies'. The
discrepancy found may be related to the specific part of
the plant used, since phenol concentrations tend to be
higher in inflorescences in some Asteraceae species, as
well as to environmental factors such as soil conditions,
rainfall index, and exposure to free radicals'°.

Prospective study of a crude extract of Zinnia elegans



In the antioxidant assay, this study presented some
differences in results, with the IC, for ABTS being
higher than that for DPPH, which would suggest a
greater antioxidant capacity of the CEE according to
the second technique. This may be primarily related to
the fact that different radicals do not respond equally
to the compounds present in the phytocomplex?'.
Nevertheless, consistent with other studies*'® involving
Z. elegans and polar solvents, the extract investigated
in this experimental research also demonstrated
quantitative antioxidant activity according to the
methods used. This may indicate that the production
of phytoantioxidants soluble in polar solvents such as
ethanol is an intrinsic characteristic of this plant species.

Based on the findings of this experimental prospective
study, the antioxidant potential of the crude ethanolic
extract of Z. elegans can be associated with the high
levels of total phenols and flavonoids in its chemical
composition. These secondary metabolites possess
chemical structures with resonance and functional
groups, such as hydroxyl groups (OH), that favor the
stabilization of oxidizing agents??, like reactive oxygen
and nitrogen species, thereby granting them important
biological roles and activities, especially in combating
oxidative stress and its consequences.

Conclusions

Thus, it is concluded that the crude ethanolic extract
of Zinnia elegans (Jacq) is a promising source of
compounds with antioxidant activity, such as flavonoids
and other phenolic compounds, which may become
fundamental components of the clinical arsenal for the
prevention and treatment of pathological conditions
related to oxidative stress. For this purpose, further
in-depth studies are necessary.
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