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ABSTRACT  
 

The research aimed to observe the occurrence of dermatophyte and other fungal species in grooming rooms and on groomers' clothing in several 
pet clinics and pet shops in Bogor City West Java. Ten veterinary clinics and five pet stores served as the study sites for this investigation. Five plates 

containing growth media were placed at five points in each room. Clothing swabs were collected from groomers immediately before they initiated 

their daily work activities. The result showed ten genus/species identified in grooming room and 16 genus/species isolated from the groomer 
clothes.  Fusarium sp. was the predominant fungal isolate in grooming rooms (24.39%), followed by Candida albicans (9.76%). Notably, Fusarium 

sp. was also detected on groomers' clothing at a prevalence of 20.00%. Other pathogenic isolates included Aspergillus flavus and A. fumigatus. 

Despite the routine use of quaternary ammonium compounds, glutaraldehyde, anionic surfactants, and the ectoparasiticide amitraz in facility hygiene 
protocols, these disinfectant regimens insufficient in controlling fungal contamination. These findings highlight potential gaps in current disinfection 

practices within pet care facilities. 

________________________________________________________________________________________________________________________ 
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ABSTRAK 
 

Penelitian ini bertujuan mengidentifikasi keberadaan dermatophyta dan spesies jamur lainnya di ruang perawatan hewan serta pakaian groomer 

di beberapa klinik hewan dan petshop di Kota Bogor, Jawa Barat. Sebanyak sepuluh klinik hewan dan lima petshop dijadikan sebagai lokasi 

penelitian. Metode sampling meliputi peletakan lima cawan media pertumbuhan pada lima titik berbeda di setiap ruangan, serta pengambilan sampel 
swab dari pakaian groomer sebelum memulai aktivitas kerja. Hasil penelitian mengidentifikasi 10 genus/spesies jamur di ruang perawatan dan 16 

genus/spesies dari pakaian groomer. Fusarium sp. merupakan kontaminan dominan di ruang perawatan (24,39%), diikuti oleh Candida 
albicans (9,76%). Pada pakaian groomer, Fusarium sp. terdeteksi pada 20,00% sampel. Isolat patogen lain yang teridentifikasi 

mencakup Aspergillus flavus dan A. fumigatus. Meskipun fasilitas tersebut telah menggunakan protokol higienitas berupa senyawa amonium 

kuarterner, glutaraldehid, surfaktan anionik, dan ektoparasitisida amitraz, regimen desinfeksi ini terbukti tidak efektif dalam mengendalikan 
kontaminasi jamur. Temuan ini mengindikasikan perlunya evaluasi terhadap praktik disinfeksi di fasilitas perawatan hewan. 

_______________________________________________________________________________________________________________________ 

Kata kunci: jamur yang terkontaminasi, pakaian groomer, ruang perawatan, klinik hewan peliharaan, toko hewan peliharaan 

 

 

INTRODUCTION 

 
Tropical climates provide favorable conditions for 

the proliferation of numerous fungal species, such as 

Aspergillus flavus, Aspergillus niger, Aspergillus 

tubingensis and Fusarium strains (Romero et al. 2021; 

Tischner et al. 2022).  The fungal community found 

indoors is largely influenced by outdoor fungal sources 

(Nevalainen et al. 2014; Kim et al. 2022), including 

clinically relevant species such as pathogenic and 

allergenic fungi that impact human and animal health 

(Amend et al. 2010). Notably, the diversity and 

concentration of indoor fungi serve as valuable 

biomarkers for assessing sanitation quality and hygiene 

maintenance in enclosed spaces (WHO 2009). 

Fungi colonize a wide range of substrates, including 

both organic and inorganic materials, especially in moist 

environments. For instance, Aspergillus fumiga-

tus and Aspergillus versicolor are often detected in dust 

(Samet and Spengler 2003; Er et al. 2018), 

whereas Trichoderma spp., Cladosporium, and Penicil-

lium sp. (P. brevicompactum and P. expansum) are 

commonly found on wooden surfaces (Poohphajai et al. 

2021). Numerous fungal taxa, particularly from the 

Ascomycota and Basidiomycota phyla, along with 

anamorphic fungi, have been clinically associated with 

allergic reactions in humans (Khan and Karuppayil 

2012). Of particular veterinary significance are 

dermatophytes, pathogenic molds capable of infecting 

companion animals' integumentary systems (Paryuni et 

al. 2020; Ridzuan et al. 2021), with documented 

zoonotic potential for human transmission. 

Pet owners become infected with ringworm through 

direct transmission of fungal spores from contaminated 

animal fur to human skin (Segal and Elad 2021).  

Although geophilic dermatophytes have a higher 

potential to cause dermatophytosis in humans, and pet 

animals are known carriers of these fungi, reported 

clinical cases in both human and veterinary practice are 

infrequent (Dario et al. 2022; Gupta et al. 2025). 

Nevertheless, infections caused by zoophilic 

dermatophytes warrant serious consideration (Walther 

and Leuthard 2021).  The dermatophyte species 

Trichophyton mentagrophytes, Microsporum gypseum, 

and Microsporum canis are the most dominant as 

zoonotic dermatophytes (Neves et al. 2018; Chang et al. 

2022; Moskaluk and Vande Woude 2022). 

Pet care facilities, including veterinary clinics and 

commercial pet stores, are structurally designed with 

distinct functional zones to deliver comprehensive 
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services to visiting animals. Examination room and 

grooming room are rooms that have a high risk of being 

contaminated by opportunistic and pathogenic fungi, 

such as Candida spp., Aspergillus spp., Mucorales, and 

Fusarium spp. (Perlroth et al. 2007; Pascutti and Walton 

2021).  This study investigated the prevalence of 

saprophytic, opportunistic, and pathogenic fungi in 

veterinary clinics and pet stores located in Bogor City, 

West Java, which served as the primary research sites 

 

MATERIALS AND METHODS  

 

Ten pet clinics and ten pet shops in Bogor City, 

West Java were selected as sampling sites. Isolation and 

identification of fungi were carried out in the laboratory 

of the Division of Medical Microbiology Department of 

Infectious Animal Diseases and Veterinary Public 

Health, School of Veterinary Medicine and Biomedic, 

Bogor Agricultural University. 

Five petri dishes containing each Sabouraud 

Dextrose Agar
®
 (SDA, CM0041

®
 OXOID

®
), modified 

Sabouraud Dextrose Agar (m-SDA) supplemented with 

chloramphenicol, and phenol, red SDA and 

Dermatophyte Test Medium
®

 (DTM, OXOID
®
), were 

used in a grooming room at pet clinics and pet shops. 

DTM was used to isolate dermatophytes and was placed 

in the grooming room, inpatient room, and waiting room 

of pet clinics. Following room disinfection but 

preceding grooming operations, five sampling plates 

were deployed per room (four corners, one center) to 

assess baseline microbial contamination. Sterile petri 

dishes were deployed for passive air sampling by 

removing their lids upon placement on the room floor. 

All plates remained exposed for a standardized duration 

of 60 minutes, including periods of active grooming 

operations. Following exposure, plates were aseptically 

resealed with their lids and securely fastened to prevent 

contamination by arthropods (e.g. ants). Samples were 

immediately transported to the laboratory under 

controlled conditions to maintain microbiological 

integrity. 

Other samples were collected from groomers' work 

attire at both veterinary clinics and pet stores. Sampling 

was performed at five designated locations on the front 

of each groomer's clothing, with collections taken both 

prior to initiating grooming procedures and immediately 

following completion of their daily work activities. 

Sampling was conducted at five standardized locations 

on groomers' uniforms: upper left, upper right, lower 

left, lower right, and center positions. Two 

complementary techniques were employed: surface 

swabbing using sterile macrofoam swabs moistened 

with peptone water, and direct contact plating with m-

SDA 

For swab sampling, sterile large cotton-tipped 

applicators were systematically wiped across each 

predetermined clothing location. Immediately after 

collection, swabs were aseptically transferred to sterile 

tubes containing 10 mL of 0.1% peptone water. 

Concurrently, m-SDA contact plates (with media 

surfaces flush to the container rim) were firmly pressed 

onto the corresponding sampling points for standardized 

microbial transfer. 

Following collection, swab samples suspended in 

peptone water were incubated at 37° C for 24 hours, 

while m-SDA plates were cultured under identical 

temperature conditions for 4-7 days (Adzima et al. 

2013). Upon completion of the designated incubation 

period, swab samples were streaked onto sterile SDA 

and m-SDA plates using aseptic technique. All culture 

media were subsequently incubated at 37° C for 4-7 

days, with daily monitoring of fungal colony 

development.  Emerging colonies demonstrating rapid 

growth that might obscure adjacent colonies were 

promptly sub-cultured onto fresh SDA and m-SDA 

media. Growing colonies were examined 

macroscopically based on growth rate, color, texture, 

and topography.  Microscopic examination was carried 

out by making native preparations and stained with 

LPCB dye. Microscopic observations were made on 

shape of hyphae, spores, and other structures (Anupama 

2017; Khan et al. 2021; Ridzuan et al. 2021). 

 

RESULTS AND DISCUSSION 

 

The study included ten 24-hour veterinary clinics 

that offered grooming services during scheduled hours 

(9:00 AM to 9:00 PM). Each clinic employed two 

groomers working in shifts, with the same individual 

performing both regular and medicated grooming 

procedures. Medicated grooming was strictly performed 

following veterinary diagnosis. Work uniforms were 

typically changed every 2-3 days, depending on visible 

soiling. Ten pet shops with operating hours from 9:00 

AM to 9:00 PM also participated. While providing both 

regular and medicated grooming services, the pet shops 

only performed medicated grooming upon owner 

request, as they lacked veterinary staff. Groomers at 

these facilities determined uniform changes subjectively 

based on perceived dirtiness. Quaternary ammonium 

and glutaraldehyde, 2-5% pine oil, Amitraz, and anionic 

surfactants disinfectants were used by both veterinary 

clinics and pet shops. 

 Microbiological analysis revealed diverse fungal 

contamination in the investigated pet care facilities, with 

multiple mold and yeast species isolated from 

environmental samples collected at both veterinary 

clinics and pet stores. The data on the genus/species of 

isolated molds and yeasts are presented in Table 1. The 

study focused on isolated molds and yeasts as potential 

contaminant species in the sampled environments.  

 As shown in Table 1, Fusarium sp. demonstrated 

the highest prevalence among isolated molds and yeasts. 

This genus exhibits global distribution, colonizing 

diverse ecological niches including soil, plant substrates 

(both living and decaying), animal hosts, and 

agricultural products. Its spores demonstrate remarkable 

environmental persistence, surviving in water systems 

and dispersing aerially as both conidia and 

chlamydospores If there are spores in the grooming 

room, it is possible that these spores were also found in 

other rooms, such as inpatient rooms. Several species of 
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Fusarium sp. have ability to produce mycotoxins; such 

as trichothecenes, zearalenone, and fumonisin; if grown 

in suitable media, such as in pet food (Smith 2007; 

Witaszak et al. 2020; Sandulachi et al. 2021; Smaoui et 

al. 2022). 

 Aspergillus fumigatus is well known as a 

cosmopolitan fungus. Their spores are found in various 

places on this earth. A. fumigatus is one of the 

opportunistic mold species found in various climatic 

conditions, causes diseases including localized 

infections, fatal diseases, allergic responses, and inhaled 

conidia in humans and animals, especially those who 

are experiencing immunosuppression (Cornelison et al. 

2012; Mousavi et al. 2016: Peláez-García de la Rasilla 

et al. 2022). Apart from outdoors, mold spores may 

come from the water used, or even from the patient 

(Warris et al. 2002; Lemaire et al. 2018).  Table 1 

showed that three Candida species have been isolated 

from the sample: Candida albicans, Candida crusei, 

and Candida parapsilosis. They are known as 

commensal microorganisms on body surface so that 

they were thought to have been carried from outside 

through a patient body were examined, or by individuals 

moved in and out of the observed room. Candida 

albicans is one of the opportunists and pathogens that 

cause nosocomial diseases. As an opportunistic yeast, 

Candida albicans infection usually occurs 

endogenously. However, the risk of exogenous infection 

Table 1. Genus/species of molds and yeast isolated from groomer clothes and grooming room floor 

Genus/species of molds and yeast  
Groomer’ clothes Grooming room floor 

Pet clinics Pet shops Pet clinics Pet shops 

Aspergillus flavus 3.33%* 13.33% 0 0 

Aspergillus fumigatus 10.00% 6.67% 7.32% 4.88% 

Aspergillus niger 6.67% 3.33% 4.88% 0 

Aspergillus terreus 0 6.67% 0 0 

Candida albicans 6.67% 6.67% 9.76% 2.44% 

Candida crusei 0 3.33% 2.44% 0 

Candida parapsilosis 6.67% 0 4.88% 2.44% 

Curvularia sp. 3.33% 0 0 0 

Cladosporium cladosporoides 10.00% 6.67% 0 0 

Cladosporium sphaerospermum 6.67% 0 0 0 

Fusarium sp. 16.67% 20.00% 24.39% 21.95% 

Penicillium chrysogenum 3.33% 6.67% 0 0 

Penicillium commune 6.67% 10.00% 2.44% 0 

Penicillium crustosum 3.33% 6.67% 0 2.44% 

Rhizopus oryzae 0 3.33% 0 7.32% 

Rhodotorulla sp. 6.67% 13.33% 0 2.44% 
The percentage is obtained from the number of pet clinics/pet shops that can be isolated from the genus/species of molds and yeast divided by the 
number of pet clinics/pet shops that are the research targets 

 
Table 2.  The presence of Microsporum canis in pet clinics and pet shops isolated using m-SDA and DTM 

Source 

Target room 

Waiting room Grooming room Inpatient room Examination room 

DTM m-SDA DTM m-SDA DTM m-SDA DTM m-SDA 

Pet clinic  1 - - - - - + - - 

Pet clinic 2 - - - - - - - - 

Pet clinic 3 - - - - NS NS - - 

Pet clinic 4 - - - - - - + - 

Pet clinic 5 + - - - + - + - 

Pet clinic 6 - + + - - - + + 

Pet clinic 7 - - - - - - - - 

Pet clinic 8 - - - - NS NS + - 

Pet clinic 9 - - - - - - - - 

Pet clinic 10 - - - - - - - - 

University animal hospital - - - - - - - - 
NS= No sample, DTM= Dermatophyte Test Medium. M-SDA= Modified Sabouraud Dextrose Agar. + = M. canis was isolated and identified 

 
Table 3. Types of disinfectant used by pet clinics and pet shops and genus/species of fungi 

Types of disinfectant Genus/species of fungi 

Quaternary ammonium and glutaraldehyde Aspergillus fumigatus, Fusarium sp. Penicillium crustotum, Rhizopus oryzae, 

Candida albicans 

Pine oil 2-5% Aspergillus niger, Fusarium sp., Penicilium communae, Candida 

parapsilopsis,Candida albicans 

Amitraz Aspergillus fumigatus, Fusarium sp., Candida parapsilopsis, Rhodotorula sp. 

Anionic surfactant  Aspergillus fumigatus, Aspergillus niger, Fusarium sp., Candida parapsilopsis, 

Candida crusei, Candida albicans 
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also needs to be considered considering that these yeasts 

are capable of making biofilms on abiotic surfaces 

(Karacaer et al. 2014; Jahagirdar et al. 2018; Vieira et 

al. 2018).  
Based on observations of colonies growing in DTM, 

Microsporum canis (M. canis) was isolated and 

identified at several pet clinic rooms as presented in 

Table 2.  The detection of M canis in examination and 

grooming areas represents an expected finding, as these 

locations receive direct contamination from infected 

animals through shed skin scales and hair follicles 

during clinical procedures. M. canis isolated in the 

waiting room was an interesting finding. 

Visitors in the waiting room and examination room 

could be infected by M. canis (Stilwell 2018). It is well 

known that M. canis is a zoonotic dermatophyte. Dogs, 

cats, and stray animals infected with M. canis could be a 

potential source of zoonotic infections causing a serious 

public health problem (Neves et al. 2018; Moriello 

2020). Pet owners are particularly at risk of getting 

dermatophytosis from their pets (Murmu et al. 2015; 

Torres–Guerrero et al. 2016; Segal and Elad 2021; 

Chang et al. 2022). 

Table 3 presents data on disinfectants used by pet 

clinics and pet shops which were considered ineffective 

in reducing the presence of contaminant fungi. 

Quaternary ammonium, glutaraldehyde, pine oil, 

amitraz, and anionic surfactants are disinfectants that 

are often used to kill bacterial spores and vegetative 

cells (Despain 2016; Alqadeeri et al. 2019; Falk 2019; 

Cho and Chung 2020; Yim et al. 2021) and fungi 

(Bundgaard-Nielsen and Nielsen 1995). However, the 

diversity of fungal species isolated from room air 

suggests that current disinfection protocols may be 

insufficient in controlling environmental contamination. 

While the disinfectants used (quaternary ammonium 

compounds, glutaraldehyde, etc.) target common 

pathogens, their limited efficacy against saprophytic and 

opportunistic fungi highlights a critical gap in infection 

control. To address this, facility management should 

consider implementing supplemental measures, such as 

UV lamps which could provide continuous air and 

surface decontamination between chemical applications, 

targeting spores that evade routine cleaning (Hojnik et 

al. 2019).  
 

CONCLUSION  

 

This study identified diverse fungal contaminants in 

pet care facilities encompassing both environmental 

saprophytes (e.g., Aspergillus, Fusarium) and medically 

relevant pathogens (Microsporum canis, Candida 

albicans). These isolates were consistently detected 

across high-contact zones (grooming stations, 

examination tables, waiting areas, and groomers' 

uniforms), demonstrating pervasive environmental 

colonization. Critically, the failure of standard 

disinfectant regimens (quaternary ammonium 

compounds, glutaraldehyde, etc.) to eliminate these 

contaminants highlights an imperative for evidence-

based revisions to decontamination protocols.  
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