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Abstract

Some orchid groups have shown promising results regarding biological activity in inhibiting fungal growth. This
study aimed to evaluate the antifungal activity of the hydroethanolic floral extract of Cattleya walkeriana against
strains of Sclerotinia sclerotiorum, Colletotrichum acutatum, C. gloeosporioides, and Aspergillus spp. (A. flavus,
A. niger, and A. fumigatus) at different concentrations through in vitro assays. The extract was prepared using a
70% (v/v) hydroethanolic solution and tested on Petri dishes containing potato dextrose agar (PDA) medium
inoculated with fungal strains. Results were expressed in millimeters (mm) of fungal growth inhibition
(antibiosis) at concentrations of 100%, 80%, 50%, 10%, and 1.25% (v/v). The study demonstrated that higher
concentrations (80% and 100%) of the hydroethanolic floral extract of Cattleya walkeriana exhibited strong
antifungal activity against the tested fungal strains.
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Efeito fungicida in vitro do extrato floral de Cattleya walkeriana (Gardner, 1839)
(Orchidaceae)

Resumo

Alguns grupos de orquidéaceas tém demonstrado bons resultados quanto & atividade bioldgica na inibi¢do do
crescimento flngico. Este estudo teve como objetivo avaliar a atividade antifingica do extrato floral
hidroetantlico de Cattleya walkeriana sobre cepas de Sclerotinia sclerotiorum, Colletotrichum acutatum, C.
gloeosporioides e do género Aspergillus (A. flavus, A. niger e A. fumigatus) em diferentes concentracdes, por
meio de ensaios in vitro. O extrato foi preparado com solucéo hidroetandlica a 70% (v/v) e testado em placas de
Petri contendo meio BDA (batata-dextrose-a4gar) e um indculo fingico. Os resultados foram expressos em
milimetros (mm) de inibi¢do do crescimento fungico (antibiose), nas concentragdes de 100%, 80%, 50%, 10% e
1,25% (v/v). O estudo demonstrou que as maiores concentragdes do extrato floral de Cattleya walkeriana (80% e
100%) apresentaram forte agdo antifingica sobre as cepas testadas.

Palavras-chave: género Cattleya, Colletotrichum acutatum, Aspergillus niger, fitoquimica, antibiose.

1. Introduction

The Orchidaceae family stands out and captivates among higher plant genera with its majestic beauty. Most
orchid species are epiphytic plants, exhibiting remarkable diversity in stem and leaf size and shape and the color
and form of their flowers (Schneiders et al., 2012). Orchidaceae is one of the largest families among
angiosperms, comprising approximately 20,000 species (excluding artificial hybrids), distributed across about
850 genera (Nardelli et al., 2020).

The genus Cattleya is distributed from Mexico through Central America, along the foothills of the Andes, with a
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high concentration of species in Colombia, Venezuela, and Brazil. In Brazil, the main native species is Cattleya
walkeriana Gardner, found predominantly in the Cerrado domain, with occurrence extending to the Amazon
region, the Pantanal biome, and the Atlantic Forest biome, as described by Barros et al. (2010), Miller & Warren
(1996), and Faria et al. (2002).

According to Houch & Mendes (1999), C. walkeriana exhibits a notable distribution in habitats such as rocks,
trees, and areas near lakes, rivers, or swamps, and in our study, it was found in the leaf litter (serrapilheira). This
species is relatively small for the genus Cattleya, reaching up to 15 cm in height. It belongs to the unifoliate
group, with pseudobulbs rarely bearing two leaves. Native to South America, C. walkeriana is primarily
distributed across Brazilian forests within the Cerrado domain. Its flowering period occurs between January and
May, producing aromatic flowers in lilac hues (Silva; Milaneze-Gutierre, 2004).

Few studies have evaluated the potential of C. walkeriana as a source of bioactive phytochemicals with medical
or biotechnological interest. In one of the few available investigations, Menezes Filho & Castro (2019) reported
the presence of secondary metabolites in the leaf tissues of C. walkeriana, including organic acids, reducing
sugars, alkaloids, flavonoids, saponins, coumarins, cardiac glycosides, condensed tannins, depsides, depsidones,
and olefinic diphenols.

Regarding its antifungal potential, the floral extracts of C. walkeriana still lack robust scientific evidence.
However, Menezes Filho et al. (2021) evaluated the antifungal effect of extracts from another orchid species,
Spathoglottis unguiculata, against the phytopathogens Sclerotinia sclerotiorum, Colletotrichum acutatum, and
Colletotrichum gloeosporioides, observing promising results. Similarly, Irimescu et al. (2020) investigated the
antifungal and antibacterial activity of methanolic extracts from the leaves, stems, and roots of Phalaenopsis
against microorganisms such as Candida spp. and Staphylococcus spp. Despite these advances, information on
the phytochemical and biological effects of orchid floral organs remains scarce, highlighting the need for further
studies focused on this plant structure.

In this context, the present study aimed to evaluate the antifungal activity of the floral extract of Cattleya
walkeriana against Sclerotinia sclerotiorum, Colletotrichum acutatum, C. gloeosporioides, Aspergillus flavus, A.
niger, and A. fumigatus.

2. Materials and Methods
2.1 Collection site

Flowers (300 g) of C. walkeriana were collected during the daytime, between 8:00 and 11:00 a.m., from April to
May 2024, in a permanent preservation area located in the municipality of Santo Antonio da Barra, Goiéas, Brazil,
at the following coordinates: (17°31°17.5”°S and 50°42°02.3”W) and (17°30°44.5”S and 50°41°26.2”W). A
voucher specimen was deposited at the Laboratory of Botany and Plant Systematics of the UniBRAS University
Center in Rio Verde under the voucher number RVUBRAS: 1005.

2.2 Preparation of the floral extract

A 70% (v/v) hydroethanolic floral extract was prepared by macerating 150 g of flowers in 200 mL of solvent.
The material was homogenized until a liquid paste was obtained. The extract was then transferred to an amber
glass bottle and kept at rest for 72 h, following the protocol described by Garcia et al. (2012). After this period,
the extract was filtered using quantitative blue band filter paper (Unifil, C-42, Brazil). The resulting supernatant
was collected and stored in an amber bottle under refrigeration at 4 °C until further analyses. The crude extract
was considered as the 100% concentration, and all subsequent dilutions were prepared proportionally based on
this reference.

2.3 Antifungal assay

The fungicidal assay was performed according to the method described by Menezes Filho et al. (2021), with
adaptations described below. Fungal isolates of Sclerotinia sclerotiorum, Colletotrichum acutatum,
Colletotrichum gloeosporioides, Aspegillus flavus, Aspergillus niger, and Aspergillus fumigatus were used, all
obtained from the agricultural mycological collection of the Microbiology Laboratory at the UniBRAS
University Center in Rio Verde, Goias, Brazil.

The S. sclerotiorum strain was isolated from sclerotia collected from soil in soybean cultivation fields;
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Colletotrichum strains were obtained from papaya and strawberry crops; and Aspergillus strains were isolated
from sugarcane bagasse. For the antifungal assay, 10 cm diameter Petri dishes were used. Potato dextrose agar
(PDA; Kasvi, India) was the nutrient medium. Initially, the medium was autoclaved at 121 °C and 1 atm for 25
minutes. Then, the medium was poured into Petri dishes under sterile conditions in a laminar flow cabinet. After
solidification, different concentrations of the ethanolic floral extract of C. walkeriana (100%, 80%, 50%, 10%,
and 1.25%, v/v) were added and evenly spread using a Drigalski spatula.

Afterwards, a 7 mm diameter mycelial disc was transferred to the center of each Petri dish. A 70%
hydroethanolic solution without floral extract was used as a negative control. As positive controls, the
commercial fungicide Frowncide 500 SC at 10 ug mL* and Amphotericin B at 20 pug mL* were used.

The plates were incubated at 20 °C (S. sclerotiorum), 25 °C (C. acutatum and C. gloeosporioides), and 28 °C (A.
flavus, A. niger and A. fumigatus), respectively. The antifungal activity evaluation was concluded when the
control plates exhibited complete fungal growth.

Based on the results, the percentage of growth inhibition (PGI) was calculated according to Equation 1:
PGI% = ((dtt — dtq) / dtt) x 100 Eq. (1)

where:
dtt = diameter in the control treatment,
dtq = diameter in the chemical treatment.

For the measurement of the fungal inhibition halo, a digital caliper (Matrix, Model MTX-316119, China) with a
150 mm capacity and a measurement error of 0.03 mm was used.

2.4 Statistical analysis

For the antifungal assay, the experiment was conducted in quadruplicate, and results were expressed as mean +
standard deviation. Statistical analysis was performed using the Scott-Knott test at a 5% significance level. The
statistical software used was SIVAR (Ferreira, 2019).

3. Results
3.1 Antifungal activity

Table 1 presents the results of the antifungal activity of the floral extract of C. walkeriana against fungal isolates
of S. sclerotiorum, C. acutatum, and C. gloeosporioides. Strong inhibition was observed at the highest
concentrations tested (80% and 100%), although it was lower than the standard commercial fungicide Frowncide
500 SC. Inhibition zones of 31 mm, 22 mm, and 32 mm were recorded for S. sclerotiorum, C. acutatum, and C.
gloeosporioides.

Table 1. Antifungal activity of the hydroethanolic floral extract of Cattleya walkeriana against Sclerotinia
sclerotiorum, Colletotrichum acutatum, and Colletotrichum gloeosporioides.

Cattleya walkeriana floral extract

Microrganisms Frowncide 500 SC CV (%)
1.25%  10% 50% 80% 100%

S. sclerotiorum 125f 6.90e 12.30d 18.47c 31.12b 100.00 a 3.13

C. acutatum 0.00e 0.00e 7.02d 1940c 22.47b 100.00 a 3.94

C. gloeosporioides 0.00f 6.42e 13.15d 28.27c 32.60b 100.00 a 5.36

Note: Means followed by standard deviation (SD) and the same letters do not differ statistically according to the
Scott-Knott test at a 5% significance level. Results expressed in millimeters (mm) of fungal inhibition. Source:
Authors, 2025.

Table 2 presents the results of the antifungal activity of the floral extract of C. walkeriana at different
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concentrations against strains of A. flavus, A. niger, and A. fumigatus, compared to the standard commercial
antifungal Amphotericin B. Promising results were observed only at the highest concentration tested (100%),
with inhibition zones of 13 mm for A. flavus, 13 mm for A. niger, and 18 mm for A. fumigatus.

Table 2. Antifungal activity of the hydroethanolic floral extract of Cattleya walkeriana against Sclerotinia
sclerotiorum, Colletotrichum acutatum, and Colletotrichum gloeosporioides.

Cattleya walkeriana floral extract

Microrganisms Anphotericin B CV (%)
1.25% 10% 50% 80% 100%

A. flavus 0.00d 0.00d 0.00d 6.40c 13.25b 100.00 a 491

A. niger 0.00d 0.00d 0.00d 637c 13.85h 100.00 a 3.01

A. fumigatus 0.00e 0.00e 535d 1157c 1835h 100.00 a 4.96

Note: Means followed by standard deviation (SD) and the same letters do not differ statistically according to the
Scott-Knott test at a 5% significance level. Results expressed in millimeters (mm) of fungal inhibition. Source:
Authors, 2025.

4. Discussion

The use of plant extracts has been widely investigated for their biological activity, particularly regarding the
inhibition of various fungal groups, many of which are responsible for diseases in humans, animals, and
agriculturally important plants. Sclerotinia species, for instance, cause stem rot in soybean crops, significantly
impairing the yield of this economically important grain. Fungi from the Colletotrichum genus are major agents
of anthracnose in fruit crops such as strawberry, avocado, passion fruit, and papaya, leading to considerable
annual losses. Moreover, several Aspergillus species produce highly toxic mycotoxins, many of which are
carcinogenic and potentially lethal to both humans and animals.

Some studies have reported the antifungal activity of extracts from orchid species such as Spathoglottis
(Menezes Filho et al., 2021) and Phalaenopsis (Irimescu et al., 2020). Our findings show that Sclerotinia and
Colletotrichum strains exhibit sensitivity to the floral extract of C. walkeriana, especially at the highest
concentrations tested. In contrast, the Aspergillus strains demonstrated greater resistance, even at elevated
concentrations (80% and 100%).

Menezes Filho et al. (2021) reported up to 31% inhibition for S. sclerotiorum, 10% for C. acutatum, and 12% for
C. gloeosporioides using the hydroethanolic floral extract of S. unguiculata. Irimescu et al. (2020) found
satisfactory antifungal activity against Candida species (C. albicans, C. guilliermondii, C. parapsilosis, and C.
krusei) and antibacterial activity against Staphylococcus aureus and S. epidermidis using stem and root extracts
of Phalaenopsis orchids.

Various phytochemical groups from the secondary metabolism of plants contain organic molecules with
antimicrobial properties, capable of inducing sensitivity in different microorganisms such as fungi, bacteria,
viruses, and protozoa. These various biological activities may be associated with studies that have reported the
presence of phytochemicals such as phenols, tannins, flavonoids, saponins, glycosides, steroids, terpenoids, and
alkaloids in orchid extracts (Kumari et al., 2017; Saikia; Thakur, 2024). The results of our study may suggest a
promising new alternative to replace the use of synthetic antifungal drugs or agricultural products.

5. Conclusions

The floral extract of Cattleya walkeriana exhibited potential antifungal activity at the highest concentrations
tested (100% and 80%), inhibiting the growth of Colletotrichum acutatum, Colletotrichum gloeosporioides, and
Aspergillus flavus.
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