


 			

Study of Fungal contamination in drinking water 

ABSTRACT
Safe drinking water is essential for maintaining human health; however, fungal contamination in drinking water is often overlooked compared to bacterial contamination. The present study aimed to assess fungal contamination in treated drinking water collected from Raghava Colony, Saidapet, Chennai. A 100 mL water sample was collected aseptically and analysed for fungal contamination using the Indian Standard method (IS 5403:1999) with Yeast Extract Dextrose Chloramphenicol (YDC) agar. The laboratory analysis confirmed the presence of Aspergillus flavus and Aspergillus niger, whereas Candida albicans and Saccharomyces cerevisiae were not detected. The occurrence of Aspergillus species indicates that fungal contamination may persist in treated drinking water despite conventional treatment processes such as filtration and chlorination. These fungi are capable of surviving in water distribution systems through spore formation and biofilm development and may pose potential health risks, particularly to immunocompromised individuals. The absence of Candida albicans and Saccharomyces cerevisiae suggests satisfactory microbiological quality with respect to these yeasts. The findings of this study highlight the importance of routine monitoring of fungal contaminants, effective water treatment practices and proper maintenance of water distribution and storage systems to ensure the microbiological safety and quality of treated drinking water.
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INTRODUCTION 
Fungi are ubiquitous microorganisms found in freshwater, oceans and drinking water systems, where they survive through spore formation and adaptation to diverse environmental conditions (Gostinčar et al., 2011; De Bruin et al., 2008; Wurzbacher et al., 2011; Department for Environment, Food & Rural Affairs [DEFRA], 2011). Unlike bacterial contamination, fungal contamination in drinking water has received comparatively less attention, although certain fungi can survive conventional water treatment, form biofilms in distribution systems and produce mycotoxins that may pose potential health risks to humans (Grabińska-Łoniewska et al., 2007; Zaitlin & Watson, 2006). Among these, Aspergillus flavus and Aspergillus niger are the most frequently reported fungal species in drinking water systems. Therefore, monitoring fungal contamination is essential to ensure the microbiological quality and safety of treated drinking water.
Recent reviews emphasize that fungi are still not routinely included in many drinking-water safety regulations, although genera such as Aspergillus and Candida are repeatedly reported from water systems and are relevant to exposure during drinking and household use (Babič et al., 2017; Zhao et al., 2022).
Filamentous fungi can attach to pipe surfaces and participate in mixed microbial biofilms, which may protect propagules from disinfectants and support persistence in distribution networks (Siqueira et al., 2011; Afonso et al., 2021).
Therefore, species-level identification and quantitative enumeration are important for distinguishing incidental environmental spores from contamination requiring public-health attention (Grabińska-Łoniewska et al., 2007; Zhao et al., 2022).
MATERIALS AND METHODS
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                                                    Map 1 :   Sample collected location 
 
Study area 
      The present study was conducted in Saidapet, Chennai, Tamil Nadu, India. Treated drinking water samples were collected from Raghava Colony, E Street (Latitude: 13.018352° N; Longitude: 80.223963° E). The area depends mainly on municipal water supply, and the treated water undergoes filtration and chlorination before distribution. Ageing pipelines and household storage practices may contribute to fungal contamination.
 
Sample Collection
      A total of 100 mL treated drinking water samples were collected aseptically from household storage containers and municipal tap water using sterile sampling bottles. The samples were transported immediately to the laboratory under hygienic conditions and processed without delay to minimize external contamination.
 
Fungal Enumeration
     The enumeration of yeasts and moulds was performed according to the Indian Standard IS 5403:1999. Appropriate decimal dilutions of each water sample were prepared using sterile diluent. One millilitre of the diluted sample was transferred into sterile Petri dishes, followed by the addition of molten Yeast Extract Dextrose Chloramphenicol (YDC) agar using the pour plate technique. After gentle mixing, the plates were allowed to solidify and incubate at 25 ± 1°C for 3–5 days. Following incubation, visible fungal colonies were counted and expressed as colony-forming units per millilitre (CFU/mL).
 
Identification of Fungal Isolates
     The fungal isolates were identified based on colony morphology and microscopic characteristics. Colony colour, texture, sporulation pattern and hyphal structures were examined for identification. The predominant fungal species isolated from the treated drinking water samples were identified as Aspergillus flavus and Aspergillus niger.
 
Quality Control
     All glassware, culture media and sampling materials were sterilized prior to analysis to prevent contamination. Sterile techniques were followed throughout the experimental procedure, and control plates were maintained to ensure the reliability of the results.
 
RESULT
       A 100 ml sample of treated drinking water was taken from saidapet. The Indian Standard Method for Yeast and Mold count, or IS 5403, was used to analyze the sample for fungal contamination. Using colony morphology, microscopic analysis, and relevant biochemical assays, the presence or absence of particular fungal species was ascertained.
Because the result was recorded as presence or absence per 100 mL, it should be interpreted as preliminary detection rather than a quantitative assessment of fungal burden; current reviews recommend reporting CFU values and, where possible, using confirmatory identification for waterborne fungi (Siqueira et al., 2011; Zhao et al., 2022).
 
Table 1 :  Fungal Analysis of Drinking Water Sample
	S.No
	PARAMETERS
	TEST METHODS
	RESULT 

	1
	Aspergillus flavus
	IS 5403
	Present/100ml

	2
	Aspergillus niger
	IS 5403
	Present/100ml

	3
	Candida albicans
	IS 5403
	Absent/100ml

	4
	Saccromyus cerviseae
	IS 5403
	Absent/ 100ml


 
The analysis of the water sample was conducted to identify fungal contamination, specifically to determine the presence or absence of the fungus.
➤ Aspergillus flavus.
➤ Aspergillus niger,
➤Candida albicans,
➤ Saccromyus cerevisiae.
 
Analysis of the Results
 
       The presence of Aspergillus flavus in water could initially raise concerns due to its known ability to produce aflatoxins, highly toxic and carcinogenic compounds. However, A. flavus is commonly found in various environmental niches, including soil and decaying organic matter.The identification of Aspergillus flavus can be part of a broader environmental fungal profile. It is important to note that while A. flavus is capable of producing aflatoxins, the actual
risk depends on various factors such as water pH, temperature, and the concentration of aflatoxins produced. In most cases, if water is treated properly, these toxins may not be present in harmful levels. Therefore, it is crucial to conduct further tests specifically for aflatoxins to fully assess the safety of the water.
The detection of A. flavus is consistent with reports that Aspergillus species are among the most frequently recovered fungi from drinking-water systems, but toxin-related interpretation requires direct mycotoxin testing because species detection alone does not demonstrate toxin production (Babič et al., 2017; Zhao et al., 2022).
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Fig 1 : Presence of Aspergillus flavus and Aspergillus niger
 
       The presence of Aspergillus niger in water is a common finding, as it is a ubiquitous mold found in various environments, including soil, air, and decaying organic matter. This species is primarily known for its ability to break down organic compounds, contributing to the decomposition of organic matter in nature. A.niger is capable of causing allergic reactions in sensitive individuals, particularly those with respiratory conditions or weakened immune systems, its presence in the water sample alone is not a cause for alarm unless it is present in large quantities or if the water is consumed by individuals at risk of fungal infections.
The occurrence of A. niger should be discussed cautiously because this species is common in environmental reservoirs and water-system biofilms, and health significance depends on concentration, host susceptibility, exposure route and confirmation of viable growth (Grabińska-Łoniewska et al., 2007; Afonso et al., 2021; Zhao et al., 2022).
 
      The absence of Candida albicans and Saccharomyces cerevisiae in the treated drinking water sample is a positive finding. Candida albicans is an opportunistic yeast that can cause infections, particularly in immunocompromised individuals, whereas S. cerevisiae is generally non-pathogenic but its presence may indicate contamination. Their absence suggests satisfactory microbiological quality of the treated drinking water with respect to these yeasts.
The non-detection of Candida albicans and Saccharomyces cerevisiae reduces concern regarding these yeasts in the tested sample, but it does not exclude fungal contamination by other yeasts or moulds not targeted in the analysis (Babič et al., 2017; Pereira et al., 2009).
 
DISCUSSION 
     
The present study evaluated fungal contamination in treated drinking water collected from Saidapet, Chennai. Laboratory analysis confirmed the presence of Aspergillus flavus and Aspergillus niger, while Candida albicans and Saccharomyces cerevisiae were not detected. The occurrence of A. flavus and A. niger indicates that fungal contamination may persist in treated drinking water despite conventional treatment processes such as filtration and chlorination. These fungi are capable of surviving in water distribution systems through spore formation and biofilm development and may pose potential health risks, particularly to immunocompromised individuals, due to their association with aspergillosis, respiratory allergies and mycotoxin production (Horn et al., 2009; Krishnan et al., 2009; Zhao et al., 2022). In contrast, the absence of Candida albicans and Saccharomyces cerevisiae suggests satisfactory microbiological quality with respect to these yeasts. Overall, the findings emphasize the importance of regular monitoring of fungal contamination and proper maintenance of water distribution and storage systems to ensure the microbiological safety of treated drinking water.
These findings should therefore be presented as a localized indication of possible fungal persistence in treated water rather than as evidence of area-wide contamination, because a single non-replicated 100 mL sample cannot capture seasonal, source-to-source or household-storage variability (Pereira et al., 2009; Zhao et al., 2022).
Routine surveillance would be strengthened by quantitative plating, repeated sampling at the source, distribution point and household-storage level, and confirmatory identification using molecular methods where resources permit (Afonso et al., 2021; Siqueira et al., 2011; Wan et al., 2023).
 
Conclusions
The study detected Aspergillus flavus and Aspergillus niger in a treated drinking-water sample collected from Saidapet, Chennai, while Candida albicans and Saccharomyces cerevisiae were not detected. The occurrence of Aspergillus species indicates that treated drinking water may still be vulnerable to fungal contamination, possibly through distribution systems, storage containers, or environmental exposure. The findings support the need for routine monitoring of fungal contaminants in drinking water, along with proper maintenance of household storage systems and municipal water distribution infrastructure. Although the detected fungi may be relevant from a public health perspective, the present study does not quantify fungal load, assess mycotoxin production, or establish direct health risk. Therefore, the results should be interpreted as preliminary evidence. Broader sampling, quantitative enumeration, and confirmatory identification are needed before firm conclusions can be drawn about water safety in the study area.
Limitations
This study is limited by the analysis of only one 100 mL water sample from a single locality, which prevents generalization to the wider drinking-water supply. The results are reported only as present or absent, without CFU/mL counts, replicate plates, or statistical analysis. Species identification was based mainly on morphology, and no molecular confirmation was performed. Aflatoxin or other mycotoxin levels were not measured, so health-risk interpretation remains limited. The study also lacks comparison across sources, seasons, household storage practices, and distribution points. Future work should include larger sampling, quantitative enumeration, confirmatory identification, and assessment of water-treatment effectiveness.
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