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ABSTRACT

Background: Species of the Asteraceae family are being extensively investigated as prolific sources of
bioactive compounds for dermatological applications, given the rising global demand for natural ingredi-
ents with a reduced environmental impact. Aim: The present study aimed to obtain and characterise the
hydroalcoholic extract of Cyrtocymura scorpioides (known locally as Piraca) and to evaluate its antimi-
crobial activity against Staphylococcus aureus, Escherichia coli, Candida albicans, Aspergillus niger and
Trichophyton interdigitale. Methods: Leaves and stems were collected and processed. The resulting extract
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was characterised in terms of pH, density, viscosity, and colour, following the ANVISA guidelines, and
subsequently tested using an agar-based microbiological screening assay and a 96-well plate microdilution
assay to determine the Minimum Inhibitory Concentration (MIC) and the Minimum Bactericidal/Fungicid-
al Concentrations (MBC/MFC). Results: The product exhibited a slightly acidic pH and physicochemical
properties which were deemed compatible with cosmetic formulations. A bactericidal effect was observed
against S. aureus, alongside partial growth inhibition of E. coli. For the fungi, fungistatic activity was con-
firmed against C. albicans and A. niger, with a fungicidal effect achieved against 7. interdigitale. Conclu-
sions: These findings indicate the presence of compounds possessing antimicrobial potential, thereby sug-
gesting the feasibility of the C. scorpioides extract as a functional ingredient in topical cosmetic products.

Keywords: Botanical Extract; Piraca; Antimicrobial Agent; Topical Cosmetic Product.
RESUMEN

Introduccion: Las especies de la familia Asteraceae estan siendo investigadas exhaustivamente como fuentes
prolificas de compuestos bioactivos para aplicaciones dermatologicas, dada la creciente demanda global de
ingredientes naturales con un impacto ambiental reducido. Objetivo: El presente estudio tuvo como objetivo
obtener y caracterizar el extracto hidroalcohdlico de Cyrtocvymura scorpioides (conocido localmente como

Piraca) y evaluar su actividad antimicrobiana frente a Staphvlococcus aureus, Escherichia coli, Candida al-

bicans, Aspergillus niger y Trichophvton interdigitale. Métodos: Se recolectaron y procesaron hojas y tallos.

El extracto resultante se caracterizo en términos de pH, densidad, viscosidad y color, siguiendo las direc-
trices de ANVISA, y posteriormente se probo mediante un ensayo de cribado microbiologico en agar y un
ensayo de microdilucion en placa de 96 pocillos para determinar la Concentracion Minima Inhibitoria (CMI)
v las Concentraciones Minimas Bactericida/Fungicida (CMB/CMF). Resultados: El producto exhibio un pH
ligeramente dacido y propiedades fisicoquimicas que se consideraron compatibles con formulaciones cosmé-
ticas. Se observo un efecto bactericida contra S. aureus, junto con una inhibicion parcial del crecimiento de

E. coli. Para los hongos, se confirmo la actividad fungistatica contra C. albicans y A. niger, lograndose un
efecto fungicida contra T. interdigitale. Conclusiones: Estos hallazgos indican la presencia de compuestos
con potencial antimicrobiano, sugiriendo asi la viabilidad del extracto de C. scorpioides como ingrediente
funcional en productos cosméticos topicos.

Palabras Clave: Extracto Botanico; Piracd; Agente Antimicrobiano, Producto Cosmético Topico.

INTRODUCTION

Industrialised cosmetic products have generated considerable environmental impacts over the
past few decades (ALNUQAYDAN, 2024; YILMAZ, 2025), primarily due to the incorporation of
synthetic substances and compounds that do not readily degrade in the environment (AMIRALIAN;
FERNANDES, 2018; SOARES, 2020; ZUCCO; DE SOUSA; ROMEIRO, 2020; ALNUQAYDAN,
2024). Considering this scenario of environmental degradation and rising health concerns, an alter-
native has emerged and gained prominence: the consumption of natural cosmetics (KUCHARSKA,
2026). According to Euromonitor International (2019), the “natural” beauty trend has prompted an
increase in the production of cosmetics formulated with naturally derived ingredients, aiming to

minimise health risks and mitigate environmental impacts. Scientific advancements have revitalised
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research interest in the utilisation of medicinal plants, particularly as they represent accessible and low-
cost alternatives. Numerous plant species have already demonstrated significant potential for cosmetic
and therapeutic applications, exhibiting properties such as nourishing, conditioning, moisturising, anti-
inflammatory, anti-acne, natural repellent, and after-sun effects, among others dedicated to skin and hair
care (PIRES et al., 2017; MINTO et al., 2021; PIRES et al., 2021; OLIVEIRA et al., 2022; FERREIRA
et al., 2024; PEREZ-FLORES et al., 2025; KUCHARSKA, 2026). Despite these promising phytochemi-
cal profiles, the commercial application of this specific plant remains largely unexplored, highlighting
the novelty of investigating its leaves and stems for new biotechnological applications.

The species Cyrtocymura scorpioides (Lam.) H. Rob. (syn. Vernonia scorpioides (Lam.) Pers.),

which belongs to the Asteraceae family, is a medicinal plant indigenous to South America, more com-
monly known as “Piracd”. This species has been extensively utilised in traditional medicine for the
treatment of a variety of conditions, owing to its well-documented therapeutic properties. Notably, its
antifungal potential is highlighted, including efficacy against different Candida species, in addition
to its antibacterial activity against Staphylococcus aureus. This pharmacological profile positions
“Piracd” as a promising candidate for scalp cleansing and the treatment of other dermal affections
(DREUX et al., 2004; TOIGO et al., 2004; CAMARGO, 2020). Rauh et al. (2008), report that its
phytochemical composition includes sesquiterpene lactones and flavonoids, which are constituents
that have demonstrated anti-inflammatory activity in other studies. The incorporation of this botani-
cal extract into cosmetic formulations can yield significant benefits for the health of the skin and its
appendages. Furthermore, it offers a natural and effective alternative to conventional products, which
frequently contain synthetic compounds associated with potential adverse effects (DREUX et al.,
2004; PIRES et al., 2017, EUROMONITOR INTERNATIONAL, 2019; KUCHARSKA, 2026).

In this context, considering the established antimicrobial potential and anti-inflammatory ac-
tivity of this plant (RAUH et al., 2008), the primary objective of this research was to extract the bioac-
tive compounds present in the leaves and stems of Cyrtocymura scorpioides. Consequently, we sought
to evaluate the in vitro microbiological activity of the isolated hydroalcoholic extract against a broad
spectrum of microorganisms, including Staphylococcus aureus, Escherichia coli, Candida albicans,
Aspergillus niger, and Trichophyton interdigitale, providing foundational data regarding its future
potential for incorporation into cosmetic formulations. This investigation aims not only to explore the
therapeutic potential of the C. scorpioides extract but also to contribute to the development of more
natural and effective cosmetics, thereby aligning with the increasing market demand for products

derived from plant-based active ingredients.
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MATERIALS AND METHODS
PLANT MATERIAL AND EXTRACTION

Collection and Preparation

The plant material utilised in this study was identified by Prof. Dr. Rosangela Simao Bianchini,
and a voucher specimen is deposited at the Herbarium of the Botanical Garden/Botanical Institute
(IBOT-SP) under Voucher Number: SP 452867.

The initial project stage involved the collection of Piracd (Figure 1), which was carried out
at the medicinal plant nursery of the Centre for Nature Studies at the University of Vale do Paraiba
(CEN/UNIVAP). Leaves and stems were harvested manually and placed into paper bags for trans-
portation. In the laboratory, the fresh material was separated by plant part and weighed, totalling
248.64 g of fresh material, comprising 60.29 g of stem and 188.35 g of leaves. Subsequently, the
material was subjected to drying in an oven at 50°C for 48 hours, yielding 17.20 g of dried stem and
49.60 g of dried leaves. Following the drying process, the samples were macerated until a fine powder

was obtained, ready for the extraction process.
Hydroalcoholic Extraction

To obtain the hydroalcoholic extract, 10 g of each dried plant part were macerated in ethanol
with controlled heating and constant stirring for 40 minutes. The mixture was then filtered, and the
concentrated extract was transferred to round-bottom flasks and subjected to hot extraction in a Bu-
chi R-114 rotary evaporator (rotavapor) for solvent removal. The resulting crude extract was stored in
amber vials under refrigeration until the microbiological analyses.

A subsample (aliquot) of the crude extract was transferred for drying in an oven, subsequently
scraped, and aseptically packaged in sterile microtubes for use in the microbiological assays. For
the microbiological tests, the extract was further dried in an oven at 40°C. The dried material was
scraped using a sterile metal spatula and transferred to sterilised microtubes. The detailed stages of
the plant collection at the CEN/UNIVAP nursery and the subsequent hydroalcoholic extraction pro-

cedures are visually summarized in Figure 1.
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Figure 1 - Graphical representation of the study. Left: Specimen of Cyrtocymura scorpioides at the CEN/UNIVAP
medicinal nursery. Right: Flowchart of the hydroalcoholic extraction process and subsequent microbiological evaluation.
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Source: Authors, 2025.

Physicochemical Analysis

Following the extraction process of the compounds from the leaves and stems of
Cyrtocymura scorpioides, physicochemical analyses of the obtained extract, including pH, den-
sity, viscosity, and colour, were performed. These analyses strictly followed the guidelines of the
ANVISA Cosmetic Product Quality Control Guide (2008). Prior to measurements, the electrode
was sanitised, and the Quimis brand pH meter was calibrated with buffer solutions according to
Minto ef al. (2021) and Pires et al. (2021). The material was kept stored in an amber bottle at a tem-

perature of 7.5°C until the moment of analysis.
Qualitative Microbiological Evaluation (Agar Diffusion Method)

All materials utilised were pre-sterilised, and the experiments were conducted within a lami-
nar flow cabinet. Three strains were selected for the initial screening: a Gram-positive bacterium
(Staphylococcus aureus ATCC 6538), a Gram-negative bacterium (Escherichia coli ATCC 25922),
a yeast Candida albicans (ATCC 10231), and the molds Aspergillus niger (ATCC 6275) and Tricho-
phyton interdigitale (ATCC 9533). The agar diffusion technique, based on the work of Holder and
Boyce (1994) with minor adaptations regarding inoculum standardisation and the precise volume
pipetted into the agar wells, was employed. Inocula were prepared from isolated colonies, estab-
lished by subculturing the bacteria on Tryptic Soy Agar (TSA) and the yeast on Sabouraud Dextrose
Agar (SDA). Incubation times were 24 and 48 hours, respectively, in a Fanem A-It oven at 36°C (% 1).
The inocula of bacteria and yeast were standardised to the 0.5 McFarland scale 1.5 x 108 cells/mL
in sterile 0.9% NaCl. Inocula of the filamentous fungi were prepared by pipetting 10 mL of sterile

deionised water onto plates previously incubated for 7 days. Spore recovery was achieved by gently
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scraping the colonies with a sterile 10 pL loop. The resulting spore suspension was collected, filtered
through sterile gauze, and quantified using a haemocytometer, establishing a final concentration be-
tween 8.0 x 10° e 1.20 x 10° spores/mL. Spore inoculation onto the agar was performed using the
pour-plate method: 1.5 mL of the spore suspension was transferred to 50 mL of SDA maintained at
46°C = 1°C, followed by homogenisation and subsequent transfer to 120 x 15mm Petri dishes until
complete solidification.

Subsequently, the standardised inocula of the different microorganisms were uniformly spread
onto the surface of plates containing Mueller-Hinton Agar (MHA) using a sterile swab. Four wells,
approximately 5 mm in diameter, were created in each plate using a sterile straw. These wells were
designated for the following groups: the negative control (sterile distilled water), the positive control
(2.5% sodium hypochlorite or miconazole nitrate 20 mg/mL), the leaf extract, and the stem extract.
Both extracts were tested at a concentration of 200 mg/mL, a value justified and established by pre-
liminary trials regarding the maximum solubility limit of the dried extract in the chosen solvents.
For the assay, 50 puL of the respective solutions were pipetted into their corresponding wells.
Following complete diffusion of the solutions, the plates were incubated in a Fanem A-It oven at

36°C (£ 1) for 24 hours (for bacteria), 48 hours (for the yeast) or 7 days (for the filamentous fungi).

Determination of Minimum Inhibitory and Minimum Bactericidal/Fungicidal Concen-
trations (MIC/MBC/MFC)

For the quantitative determination of the hydroalcoholic extract’s antimicrobial activ-
ity, adapted protocols from the Clinical and Laboratory Standards Institute (CLSI) 2018 guidelines
(HUMPHRIES et al., 2018) were utilised. Two independent assays were conducted in duplicate for
each tested bacterial strain (Staphylococcus aureus ATCC 6538 and Escherichia coli ATCC 25922).
The tests were performed in distinct weeks to counter the limited yield of the botanical extraction
while ensuring the temporal reproducibility of the results. This decision to proceed only with the leaf
extract and bacterial strains was made because the leaf extract demonstrated the best yield and supe-
rior antimicrobial action in the preliminary screening tests, allowing the focus to remain on the same
category of microorganisms. Initially, the strains were subcultured in their respective culture media
under the conditions previously mentioned. The bacterial inoculum was then prepared: an isolated
colony of each microorganism was inoculated into 10 mL of Mueller-Hinton Broth (MHB) using a
disposable loop and incubated for 18 hours at 36°C (= 1).

For the preparation of the extract at a concentration of 400 mg/mL, 400 mg of the dried
leaf extract were weighed into sterile microtubes. To this, 950 pL of MHB and 50 uL (5%) of Di-
methyl Sulfoxide (DMSO) were added. DMSO served as the solvent to promote dissolution of the

extract, and the mixture was homogenised using a vortex mixer. The microdilution assay was con-
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ducted in 96-well plates. The first column received 100 pL of the dissolved extract, while the subse-
quent columns were filled with 50 uL of MHB. A serial dilution was then performed by transferring
50 uL sequentially across the plate, achieving an experimental range from 400 mg/mL to 0.78 mg/mL.
Subsequently, 2.5 pL of the standardised inoculum were added to all wells. The final columns were
reserved for the positive control (2.5% sodium hypochlorite or miconazole nitrate 20 mg/mL) and
the negative control (culture medium plus inoculum and 5% DMSO). The inclusion of DMSO in the
negative control confirmed that the solvent exerted no isolated antimicrobial activity. The plate was
incubated at 36°C (+ 1) for 16 to 20 hours.

To determine the Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal
Concentration (MBC) of the extract against the tested strains, a 3 pL aliquot from the wells was
plated onto MHA (for bacteria) or SDA (for yeast), employing the spot plate method (or drop method).
The plates were then incubated at 36°C (+ 1) for 24 hours to verify the complete, partial, or absence of
microbial growth for the final determination of MBC/MIC.

RESULTS

The physicochemical analysis performed on the extracts obtained from the stem and leaves
of Cyrtocymura scorpioides revealed differences in the evaluated properties (Table 1). The pH values
exhibited a slightly acidic range for both extracts, registering 5.46 for the stem extract and 5.62 for
the leaf extract. The colouration varied from light-green (stem) to yellowish-green (leaves), and both
extracts remained in the liquid state at ambient temperature. The viscosity was determined to be
0.9019 mPa.s for the stem extract and 1.5068 mPa.s for the foliar extract. Concurrently, the density
values were 0.74 g/mL and 0.84 g/mL, respectively.

Table 1 - Physicochemical parameters of the Cyrtocymura scorpioides stem and leaf extracts.

Parameter Stem Extract Leaf Extract
pH 5.46 5.62
Colouration Light-green Yellowish-green
Physical state Liquid Liquid
Viscosity (mPa.s) 0.9019 1.5068
Density (g/mL) 0.74 0.84

Source: Authors (2025).

In the qualitative microbiological evaluation, the extract was observed to exhibit antimicrobial
activity against all three bacterial and yeast microorganisms studied. Total inhibition zones (character-
ised by the complete absence of microcolonies) were observed against Staphylococcus aureus, while
partial inhibition zones (indicating the presence of microcolonies) were recorded for both Escherichia

coli and Candida albicans. Additionally, against the filamentous fungus 7richophyton interdigitale,
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the formation of a total zone of inhibition was observed, which is indicative of a fungicidal effect.
For Aspergillus niger, the formation of a partial inhibition zone was obtained, noting the absence of
aerial mycelium development and fruiting bodies, which characterises a fungistatic effect. The mea-

sured diameters of these zones of inhibition are presented in Table 2.

Table 2 - Diameters of the inhibition zones (in millimetres) of the
Cyrtocymura scorpioides hydroalcoholic stem and leaf extracts.

2.5% Sodium Hypochlorite or

Leaf Stem
Microorganism Miconazole nitrate 20 mg/mL
Extract Extract
(Positive Control)
Staphylococcus aureus ATCC 6538 27.00 18.00 15.00
Escherichia coli ATCC 25922 28.00 10.00 08.00
Trichophyton interdigitale ATCC 9533 30.00 15.00 0.00
Aspergillus niger ATCC 6275 14.00 20.00 0.00
Candida albicans ATCC 10231 35.00 21.00 09.00

Source: Authors (2025).

The quantitative microdilution assays facilitated the determination of the Minimum Inhibitory
Concentrations (MIC) and Minimum Bactericidal Concentrations (MBC) for the bacterial strains
tested (Figure 2). For S. aureus, the MBC was observed at a concentration of 50 pL/mL, and the MIC
was determined at 25 pL/mL. Conversely, for E. coli, an MBC was not achieved, with the MIC being
determined at 200 uL/mL. These findings unequivocally confirm the antimicrobial activity of the ex-
tract, particularly against the Gram-positive strain, and indicate the presence of bioactive compounds

with significant potential for application in cosmetic formulations designed for antimicrobial action.

Figure 2 - Subculture results of the microorganisms challenged with the Cyrtocymura scorpioides hydroalcoholic
extract, illustrating the determination of MIC and MBC. A: Staphylococcus aureus. B: Escherichia coli.

l

Source: Authors, 2025; Extract Concentration Range: (400 - 0,78) mg/mL; C+ (Positive Control): 2.5% Sodium
Hypochlorite; C- (Negative Control): Mueller-Hinton Broth with a 16 to 20-hour culture of the tested bacteria;
MBC: Minimum Bactericidal Concentration; MIC: Minimum Inhibitory Concentration.
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Given that the leaf extract demonstrated superior antimicrobial efficacy, it was selected for the
subsequent evaluation against the filamentous fungi. In the qualitative evaluation, the extract exhibit-
ed a fungistatic effect against the yeast Candida albicans (Figure 3A), characterised by partial growth
inhibition. Against the filamentous fungus Trichophyton interdigitale (Figure 3B), the formation of a
total zone of inhibition was achieved, which is indicative of a fungicidal eftfect. For Aspergillus niger
(Figure 3C), a partial inhibition zone was obtained, with the notable absence of aerial mycelium de-
velopment and fruiting bodies, which characterises a fungistatic effect.

Figure 3 - Qualitative evaluation of the extracts. A: Candida albicans ATCC 10231 showing partial inhibition

(fungistatic); B: Trichophyton interdigitale ATCC 9533 showing a total zone of inhibition (fungicidal);

C: Aspergillus niger ATCC 6275 exhibiting absence of aerial mycelium. Positive Control (C+): Miconazole nitrate;
Negative Control (C-): sterile distilled water with DMSO 5%.

Leaf extract

Source: Authors, 2025; Positive Control: Miconazole nitrate 20 mg/mL; Negative Control: sterile distilled water with
DMSO 5%. In the wells created in A, B, and C, the formed zone of inhibition for the leaf extract can be clearly ob-
served, contrasting with the stem extract well, in A which demonstrated lower antimicrobial efficacy.
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DISCUSSION

The physicochemical analysis of the extract in the present investigation demonstrated charac-
teristics compatible with cosmetic formulations, specifically exhibiting an appropriate viscosity and
density. The slightly acidic pH obtained is consistent with the profile commonly reported for extracts
of the Asteraceae family, often attributed to the natural presence of organic acids (AMIRALIAN;
FERNANDES, 2018; SOARES, 2020; ASTUTI et al., 2021; KUCHARSKA, 2026). Silva et al. (2022)
conducted a systematic review concerning the evaluation of chemical risks associated with the irrational
use of dermatological formulations containing acids. They highlighted that acidic compounds are com-
mon in cosmetic formulations but may potentially cause irritation, excessive drying, stinging, photosen-
sitivity, and burning, sometimes leading to dermal lesions resulting from unrecommended or misuse
of such products. This context underscores the critical importance of the slightly acidic pH obtained in
the present study. Notwithstanding, longer-term physicochemical evaluation periods for the developed
Piracé extract are suggested. Crucially, the organoleptic and physicochemical parameters determined
for the developed product were entirely consistent with the guidelines stipulated in the National Health
Surveillance Agency (ANVISA) Cosmetic Product Quality Control Guide (ANVISA, 2008).

The antimicrobial performance of Cyrtocymura scorpioides observed in this study can be
attributed to the presence of sesquiterpene lactones, flavonoids, and tannins. These classes of second-
ary metabolites are well-recognised for their ability to inhibit cell wall synthesis and interfere with
the quorum sensing communication of dermal pathogens, and they are commonly occurring sub-
stances within the Asteraceae family (KOH et al., 2013; SOKOVIC et al., 2017; PEREZ-FLORES et
al., 2025). This phytochemical profile brings “Piraca” close to other species of the Asteraceae family,
such as Baccharis dracunculifolia and Vernonia polyanthes, which are traditionally used in herbal
preparations for antiseptic, anti-inflammatory, and wound-healing purposes (TEMPONI et al., 2012;
DE SOUZA et al., 2017, ARMSTRONG et al., 2024). The compositional similarity suggests that the
extract’s microbicidal mechanism of action may involve both the disruption of microbial membranes
and the precipitation of proteins, thereby justifying the greater susceptibility observed in Gram-posi-
tive strains, such as S. aureus (KOH et al., 2013; PEREZ-FLORES e al., 2025).

Camargo (2020) also cites that the bioactive metabolites commonly found in species of the
genus Cyrtocymura belong to the classes of sesquiterpene lactones, polyacetylenes, flavonoids, triter-
penoids, and steroids. Through dereplication of active extracts, their study reported specific efficacy
against Candida spp. and Trichomonas vaginalis, thereby corroborating our findings regarding the
plant’s robust microbiological potential. The scarcity of further advanced clinical studies concerning
C. scorpioides emphasizes the pioneering nature of the present evaluation. Another relevant point is
the anti-inflammatory potential of Pirac4, which has been documented in experimental models by

Dreux et al. (2004). They described a significant reduction in oedema and cellular infiltrate in tissues
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subjected to extracts of Vernonia scorpioides. This activity suggests that, beyond the antimicrobial ef-
fect, the inclusion of the extract in cosmetic formulations could mitigate mild inflammatory processes,
such as erythema or post-procedure irritations, consequently increasing its applicability in multifunc-
tional products. The synergy between antimicrobial action and inflammatory modulation reinforces
the feasibility of its use in topical preparations aimed at the management of acne-prone skin and the
prevention of secondary infections. Finally, when considering market trends and the demand for natural
products, Pirac4 presents competitive advantages related to sustainability and the valorisation of native
species. Controlled cultivation and the standardisation of extracts enable the obtaining of ingredients
with a reduced environmental impact and full traceability, thus aligning with Good Manufacturing
Practice guidelines and the principles of “green cosmetics” (VILA FRANCA; UENO, 2020).

The current study has demonstrated that the Piraca extract exhibited a significant bacteri-
cidal effect against Staphylococcus aureus, a Gram-positive microorganism frequently associated
with cutaneous infections. Toigo et al. (2004) investigated the fluid extract of Vernonia scorpioides
(Lam.) Pers. and confirmed its microbicidal efficacy against S. aureus, Escherichia coli and Candida
albicans, observing inhibition zones proportional to the volumes of the tested extract. This observa-
tion is highly consistent with the results of the present study and indicates that compounds present in
species of this family play an important role in both antimicrobial and fungicidal activities. Moreover,
in our studies, antimicrobial action of Piracd was also observed against Trichophyton interdigitale
and Aspergillus niger.

Furthermore, studies reinforce the relevance of applying botanical extracts with antimicrobial
activity in cosmetic research (MINTO et al., 2021; PIRES et al., 2021). For instance, Ferreira et al.
(2024) developed a liquid soap based on cannabidiol essential oil and demonstrated its efficacy against
standard ATCC bacterial strains, analogous to the methodological scope proposed by the present
study. Similarly, Oliveira et al. (2022) formulated soaps with Bidens pilosa extract specifically for
neonatal care, thereby evidencing the safety and functionality of plant compounds in skin products.
This evidence supports the antimicrobial potential of the Piraca extract as an active ingredient.

The data observed in the present study, in conjunction with the theoretical underpinning de-
rived from scientific literature, collectively reinforce the significance of investigating and valorising
plant extracts possessing antimicrobial potential. Crucially, this work establishes Piracé as a promis-
ing natural active ingredient for future applications in antimicrobial cosmetic formulations, highlight-
ing the relevance of medicinal plant research for the development of sustainable and effective solu-
tions in both the health and cosmetological fields. While further studies concerning dermal toxicity,
safety, and photostability are strictly necessary to advance the development of commercial prototypes,
the findings of this investigation consolidate the Piracd extract as a promising candidate possessing

high market appeal for antimicrobial formulations.
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CONCLUSION

The hydroalcoholic extract of Cyrtocymura scorpioides demonstrated physicochemical pa-
rameters compatible with cosmetic products for topical application and exhibited measurable antimi-
crobial activity. The extract showed superior efficacy against the Gram-positive bacterium Staphylo-
coccus aureus and achieved a fungicidal effect against Trichophyton interdigitale, while also showing
activity against Candida albicans and Aspergillus niger. These results confirm the presence of bioac-
tive compounds possessing an antimicrobial effect, thereby evidencing its potential for utilisation as
a functional ingredient in cosmetic formulations with an antiseptic function. The utilisation of native
species from the Asteraceae family in dermatological products reinforces the relevance of phyto-
chemical investigations aimed at developing natural alternatives with a reduced environmental im-
pact. Complementary studies focusing on toxicity, stability, and extract standardisation are necessary

to fully establish safety and efficacy parameters prior to incorporation into commercial prototypes.
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