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Abstract

Objective: The present study aimed to evaluate the microbiological quality of the water and the maintenance and physical structure of public drinking
fountains located in the city of Aracatuba - SP. Methods: To assess the presence or absence of Escherichia coli and total coliforms in the drinking water 41
samples were randomly collected. Thirteen samples were collected in the year 2018 and 28 samples in 2019. Results: All samples collected in the year
2018 showed no total coliforms and E. coli. However, the samples collected in the year 2019 showed coliforms in 10% (3/28). All the drinking fountains
analyzed demonstrated to be inadequate in at least one of the qualitative criteria considered. Conclusion: Our results indicate that are necessary periodic
maintenance of the public drinking fountains and the monitoring of its water since these parameters serve as indicators of the integrity of the drinking
water distribution system.
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Resumo

Objetivo: O presente estudo teve como objetivo avaliar a qualidade microbiolégica da agua, a manuten¢do e estrutura fisica de bebedouros publicos
localizados no municipio de Aragatuba - SP. Métodos: Para avaliar a presen¢a ou auséncia de Escherichia coli e coliformes totais na dgua de consumo,
41 amostras foram coletadas aleatoriamente. Treze amostras foram coletadas no ano de 2018 e 28 amostras em 2019. Resultados: Todas as amostras
coletadas no ano de 2018 ndo apresentaram coliformes totais e E. coli. Porém, as amostras coletadas no ano de 2019 apresentaram coliformes em 10%
(3/28). Todos os bebedouros analisados demonstraram ser inadequados em pelo menos um dos critérios qualitativos considerados. Conclusdo: Nossos
resultados indicam que sdo necessarios a manuten¢do periédica dos bebedouros publicos e o monitoramento de sua agua, visto que esses pardmetros
servem como indicadores da integridade do sistema de distribuicdo de 4gua potavel.

Palavras-chave: Agua Potavel; Doencas Transmitidas pela Agua; Microbiologia da Agua; Escherichia coli. Coliformes Totais.

INTRODUCTION

Drinking water consumption is a basic human right and an anaerobic, non-sporulated, lactose fermenting with gas

essential component of lifel. Drinking water mustn't present
biological alterations and must be free from bacteria, viruses,
protozoa, multicellular organisms, and other pathogens; and
physical-chemical and organoleptic changes, such as color,
odor, taste, and suspended materials?*.

In Brazil, diarrheais the principal cause of death in children under
five years old**°. Microorganisms in water are transmitted via
the fecal-oral route and can cause diseases like cholera, typhoid,
amoebiasis, leptospirosis, giardiasis, infectious hepatitis, and
acute diarrhea®’.

Total coliforms are a set of Gram-negative, rod-shaped bacteria
belonging to the Enterobacteriaceae family, facultatively

formation at 35°C. The genus of bacteria belonging to this
group is Escherichia, Enterobacter, Citrobacter, and Klebsiella.
Among these, some are thermotolerant, which means that
they ferment lactose with gas formation at 44 - 45°C. The main
representative of this group is E. coli, considered an indicator of
fecal contamination, revealing possible failures in filters, water
disinfection, and the integrity of the distribution systems®.

Drinking fountains can become a public health problem
because of the potential of transmitting bacteria and other
microorganisms®. The users' infection occurs directly, through
the ingestion of non-potable water, or indirectly, due to the
users' lack of hygiene habits, location of drinking fountains
close to restrooms, and environmental factors®?. Thus, to
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prove the water potability and prevent the spread of diseases
and outbreaks, microbiological analysis of the water and
maintenance of the physical structure of public drinking
fountains is essential®.

Therefore, this study aimed to evaluate the microbiological
quality of water and the maintenance and physical structure of
public drinking fountains located in the city of Aragatuba - SP.

MATERIAL AND METHODS
Study Area

The study was conducted in the city Aragatuba located in
the northwest region of S3o Paulo state, with an estimated
population of 198,129 inhabitants, according to an estimate for
2020%.

Sample collection

A total of 41 water samples were randomly collected from
public drinking fountains. The drinking fountains were from
several public places, as urban and interurban bus terminals,
urban parks, cemeteries, and urban woodlands.

Thirteen samples were collected from September to November
in 2018 and 28 samples from October to November in 2019.
From the 2019 samples, 13 were collected from the same
drinking fountains of 2018 and 15 from new ones. Furthermore,
during the collection of water samples, an assessment of the
maintenance and physical structure of the drinking fountains
was carried out, following a previously elaborated checklist.

The collection of water samples was performed according to the

“Manual de Coleta, Conservagao e Transporte de Amostras de
Agua”, of the Center for Sanitary Surveillance of the State of Sdo
Paulo®. Thus, faucet antisepsis with 70% alcohol was performed
and the water was drained for three minutes, subsequently,
100 mL of water was collected in a sterile flask. The water
samples were sent in isothermal boxes, under refrigeration,
to the Regional Laboratory Center of the Adolfo Lutz Institute
in Aragatuba-SP, where the microbiological analyzes were
performed.

Research of total coliforms and Escherichia coli

The determination of the Presence or Absence of total coliforms
and E. coli was performed using the enzymatic chromogenic
defined substrate method (Colilert - Idexx Laboratories). The
contents of the one pack (Colilert) were added to 100 mL of
the sample, homogenized, and incubated at 35°C + 1°C for
24 hours. After this period, the first reading was performed.
The negative samples were re-incubated for up to 28 hours®.
Water contaminated with E. coli strains was used as the positive
control and sterile water as the negative control.

RESULTS

All samples (n=13) collected in 2018 revealed no coliforms
and E. coli. In 2019 10.7% (3/28) of the samples revealed the
presence of coliforms (Table 1, Figure 1) and no E. coli for all. Of
the three samples positives for coliforms in 2019, 7.7% (1/28)
correspond to a sample collected both years, and 13.33% (2/28)
refer to those collected only in 2019.

The 13 public drinking fountains surveyed both in 2018 and in
2019 were evaluated for maintenance and physical structure,
according to the previously elaborated checklist (Figure 2, Table

2).

Figure 1. Public drinking fountains: (A) Drinking fountain of water sample No. 10; (B) Drinking fountain of water sample No. 25;

(C) Drinking fountain of water sample No. 28.
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Table 1. Determination of the Presence or Absence of total coliforms and E. coli in the water from public drinking fountains in
Aracatuba —SP, 2018 and 2019.

2018 2019
Sample Total coliforms 100 mL  E. coli 100 mL Sample Total coliforms 100 mL E. coli 100 mL

2 Absence Absence 2 Absence Absence

4 Absence Absence 4 Absence Absence

6 Absence Absence 6 Absence Absence

8 Absence Absence 8 Absence Absence

10 Absence Absence 10 Presence Absence

12 Absence Absence 12 Absence Absence

14 Absence Absence

16 Absence Absence

18 Absence Absence

20 Absence Absence

22 Absence Absence

24 Absence Absence

26 Absence Absence

28 Presence Absence

Source: Authors, 2021.
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Figure 2. Public drinking fountains with maintenance and physical structure that were considered inadequate: (A) Drinking fountain
with the presence of dirt (organic matter); (B) and (C) Drinking fountains with no maintenance and made of brick; (D) Drinking
fountain with standing water; (E) Drinking fountain damaged with lateral water leakage and (F) Drinking fountain damaged.

Source: Authors, 2021.

Table 2. Assessment of maintenance and physical structure of public drinking water fountains in Aracatuba — SP, 2018 and 2019.

QUALITATIVE ASPECTS

LTS TN Does it have Is the spout/  Isthephysical Doesitshow Doesit Doesithave  Haswvegetable Does it have

periodic faucet structure of  evidence of have visible  standing residue animal feces?

maintenance? working? thedrinking  wandalism? discoloration  water? (sludge,

fountain on the spout/ plant...?)
damaged? faucet?

2018 2019 2018 20159 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019
1 yes yes no no no yes no no
2 no yes no no no no no no
3 no part part  yes no part  yes no yes yes
4 no part part no part no no no
5 no yes no yes no yes yes no
6 no part yes no part no yes no
7 no yes part  yes no part  yes no no yes no
8 no yes yes no yes no no yes no no
3 yes yes no no no no yes no
10 no yes part yes part no no no no no no
1n no yes yes no yes no yes yes
12 no part yes no no no yes no
13 no yes no no part no yes no

Obs: part represents qualitative aspects partially observed in drinking fountains.
Source: Authors, 2021.
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DISCUSSION

In 2018, the samples revealed an absence of total coliforms
and E. coli. In 2019 10.7% (3/28) of the samples revealed the
presence of coliforms and showed no E. coli for all samples.
Of the three samples positives for coliforms in 2019, 7.7%
(1/28) correspond to a sample collected in 2018 and 2019, and
13.33% (2/28) refer to those collected only in 2019. According
to Ordinance GM/MS 888 of 05/04/2021, drinking water
samples must present absence of E. coli in all analyzed samples
and absence of total coliforms in 95% of the samples analyzed
in the month, in a distribution system of a municipality with
more than 20,000 inhabitants®. Therefore, we can say that the
presence of total coliforms in the analyzed samples must be
evaluated as provided for in Annex 1 of Ordinance GM/MS No.
888, of 05/04/2021.

Contamination of water by these microorganisms can occur
from the catchment point to the distribution network bridge.
The reservoirs are important sources of contamination due to
inadequate sealing and disinfection, and poor cleaning®.

Aresearch carried outin two public parks in Curitiba-PR analyzed
two water samples from the faucet of the drinking fountains
and two from the surface of the drinking fountains®®. In another
study in the ecological park of Aguas Claras- DF, five samples
were analyzed®. In both studies, the absence of total coliforms
and E. coli was reported, using the multiple tube technique,
corroborating our findings in the 2018 period.

On the other hand, these results differ from those found at a
university in Guarapuava - PR that collected 47 samples from
drinking fountains with water from wells. Four were positive
for total coliforms and one positive for E. coli*®. In the present
study, 10.7% (3/28) of the samples were positive for total
coliforms in 2019. These samples were treated water from the
public distribution network and supplied to the population in
aluminum and masonry drinking fountains.

Concerning drinking fountains located in universities, the
absence of total coliforms and E. coli was also observed using
the chromogenic enzyme substrate technique in 25 drinking
fountains installed in a university in the state of Minas Gerais
and 19 drinking fountains in a university in Parand. Furthermore,
the authors considered that the cleaning and maintenance
techniques applied in the drinking fountains contributed to the
satisfactory result obtained??2,

In 2018, only 15.38% (2/13) of drinking fountains analyzed had
periodic maintenance, whereas 61.54% (8/13) of the spouts and
faucets were in full operation and 38.46% (5/13) with partial
working. Of the analyzed drinking fountains, 30.77% (4/13)
were, totally damaged and the same proportion was observed
for the partially damaged. The vandalism such as graffiti was
evident in only 7.70% (1/13) of the drinking fountains, and the
same drinking fountain remained graffiti in 2019. Total visible
discoloration on the spout/faucet was identified in 15.38%
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(2/13) of the drinking fountains and partially in 38.46% (5/13).
In 15.38% (2/13) of the drinking fountains, the presence of
standing water and animal feces was evident, and 61.54%
(8/13) had vegetal residue (sludge, plant).

Concerning in 2019, 23.08% (3/13) of the drinking fountains
had periodic maintenance, 61.23% (9/13) of the spouts/faucets
were in full operation, and 30.77% of it (4/13) were in partial
working. The physical structure of the drinking fountains was
totally damaged in 46.15% (6/13) and partially in 7.70% (1/13).
The total visible discoloration in the spout/faucet was observed
in 23.08% (3/13) the same percentage was also observed in
drinking fountains with partial discoloration. In 15.38% (2/13)
of the drinking fountains, standing water and animal feces
were observed, and 61.54% (8/13) of them were identified as
vegetable residues (sludge, plant).

According to Table 2, we can emphasize that the drinking
fountains of water sample No. 3 (Figure 2a) worsened from
2018 to 2019. The physical structure of the drinking fountain
was partially damaged and had partially visible discoloration
in the spout/faucet in 2018, and in 2019 a pipe was placed
in the faucet water outlet. The same happened with the
drinking fountain of water sample No. 7 (Figure 2c) in which
the presence of vegetable residue (sludge) was also seen in
2019, characterizing the lack of maintenance in these drinking
fountains.

An improvement was evidenced in the drinking fountain of
sample No. 8 that had vegetable residue in 2018 and showed a
clean appearance until the time of collection of the consecutive
year, and it also had a replacement of the faucet that showed
visible discoloration. In the drinking fountain sample No. 10
(Figure 1b), there was also an improvement in the functioning
of the spouts, physical structure of the drinking fountain, and
maintenance, whose filter was changed and was within the
expiration date. However, this same drinking fountain showed
positivity for total coliforms in 2019.

It is important to point out that 2/3 of the drinking fountains
whose water samples were positive for total coliforms had
periodic maintenance. This positivity can be an indication of the
presence of dirt in the water tank. Although the results were
negative for E. coli, the principal indicator of water quality, it
is essential to emphasize the constant need for sanitation,
cleaning, and maintenance of the reservoirs, since their
incorrect sealing, as well as the lack of cleaning and disinfection,
represent important sources of contamination?3.

A study that surveyed public drinking fountains reported that
46.7% (21/45) of the drinking fountain had discoloration around
the faucet's spout and the presence of some algae growth
suggesting the need for improvements physical structure and
cleaning of drinking fountains®*. A survey conducted in California
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revealed that 90% of the drinking fountains analyzed were fully
operational. Nevertheless, about 30% of the drinking fountains
were classified as unclean and 20% as clogged, suggesting that
although the drinking fountains are working, they couldn't
indeed be used very often because many were dirty or clogged
or both?.

In the drinking fountains referring to samples No. 1 and No. 5
(Figure 2d), we noticed the presence of standing water in 2018,
which perpetuated until the time of collection in 2019, serving
as a probable source for breeding sites of the Aedes aegypti
mosquito, vector of arboviruses such as Dengue, Zika, and
Chikungunya. Itis noteworthy that the municipality of Aragatuba
— SP is endemic for Dengue, according to epidemiological
records and a recent study on the occurrence of this arbovirus,
in which 15,249 notifications of suspected dengue cases were
reported between 2012 and 2017%.

The periodic control of the quality of the water distributed in
public drinking fountains and the cleaning and maintenance
of the tanks, spouts, faucets, and other equipment can

compromise the potability of water?”. Therefore, monitoring
the physical structure and the quality of water of the drinking
fountains is essential to ensure the health of the consumers.

It is significant to carry out a new collection of water samples
in all drinking fountains researched and expand the number of
samples through the active search for other drinking fountains
in public places. Monitoring the quality of water offered in public
drinking fountains is of paramount importance for promoting
the health and safety of the population.

CONCLUSION

Our results showed the need for periodic maintenance of
drinking fountains in public places, in addition to water
monitoring, since these parameters serve as indicators of the
integrity of the drinking water distribution system for human
consumption. Thus, the need for periodic microbiological
monitoring of water and the maintenance of drinking fountains
is suggested to ensure the health safety of the consumers.
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