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Abstract
Sachet-packaged water constitutes an important source of drinking water 
for urban populations, particularly in developing countries, due to the 
sometimes limited access to distributed potable water. The present study, 
conducted in December 2025, aimed to assess the microbiological quality 
of sachet-packaged water intended for human consumption in the city of 
Dakar (Senegal). A total of twenty-six (26) sachet water samples, supplied 
by producing companies as part of routine microbiological quality control, 
were analysed. The microbiological parameters investigated included 
total aerobic mesophilic flora (TAMF) at 22 °C, 30 °C, and 37 °C, faecal 
coliforms, total coliforms, and staphylococci. The conditions for transporting 
and storing the samples were followed. The analyses were performed using 
standardized microbiological methods. The results showed that 34.6% of 
the samples were contaminated with TAMF, sometimes with high microbial 
loads, while faecal and total coliforms were detected in 15.4% of the 
analysed samples. In contrast, no staphylococci were detected in any of the 
samples. These findings indicate that although the majority of the analysed 
sachet-packaged waters exhibited satisfactory microbiological quality, a 
non-negligible proportion remained non-compliant with recommended 
microbiological criteria, thereby constituting a potential risk to public health. 
The study highlights the need to strengthen sanitary control measures, 
ensure compliance with good hygiene practices, and implement regular 
monitoring of the microbiological quality of sachet-packaged water.
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Introduction
Water is an essential resource for life and a 
fundamental determinant of human health. It plays 
a key role not only in hydration but also in food 
preparation, personal hygiene, and the prevention 
of numerous diseases.1, 2

Therefore, access to safe drinking water remains 
a major global public health concern, particularly 
in low-income countries where water supply 
systems and sanitation infrastructure are often 
inadequate.3, 4 In Senegal, despite the efforts made 
by the government and its partners to improve 
access to potable water, particularly through the 
expansion of water supply networks, difficulties 
persist, especially in peri-urban and rural areas. 
These shortcomings have encouraged the use of 
alternative water supply sources, among which 
sachet-packaged water occupies a predominant 
place. Its widespread use is explained by its low cost, 
availability, and accessibility, making it an important 
source of drinking water for a significant proportion 
of the population.5

However, the proliferation of sachet-packaged 
water raises numerous public health concerns. The 
conditions of production, treatment, packaging, 
storage, and distribution are often rudimentary 
and do not always comply with established 
hygiene standards.6,7 These deficiencies promote 
microbiological contamination of water, which 
constitutes the most frequent and most concerning 

health risk associated with drinking water. Indeed, the 
consumption of microbiologically contaminated water 
can lead to waterborne diseases, gastroenteritis, and 
various bacterial infections, contributing to significant 
morbidity in resource-limited countries. 8,9

In this context, consumers’ right to reliable 
information on the sanitary quality of the water 
they consume, recognized as a fundamental right 
by the World Health Organization (WHO), requires 
regular monitoring of the microbiological quality of 
drinking water indispensable, particularly for sachet-
packaged water.

It is within this framework that the present study was 
undertaken, to assess the microbiological quality 
of sachet-packaged water marketed in Senegal. 
This work aims to contribute to the protection of 
consumer health by highlighting potential health 
risks associated with the consumption of such water. 

Materials and Methods
Study Area 
The Dakar region of Senegal, the nation's economic 
and demographic capital, was the subject of the 
investigation, which was carried out in December 
2025 at the Analysis and Testing Laboratory. The 
tropical climate, high population density, and the 
extensive reliance on sachet-packaged water as 
a source of drinking water make Dakar a relevant 
area for assessing the microbiological quality of 
these products.

Fig. 1: Study Area (Administrative Map of the City of Dakar, Senegal
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Sampling 
Sampling focused on sachet-packaged water 
intended for human consumption, submitted to 
the Analysis and Testing Laboratory of the Higher 
Polytechnic School at Cheikh Anta Diop University 
of Dakar by third-party producing companies as 
part of their routine microbiological quality control. 
A total of twenty-six (26) sachet water samples, 
representative of different production batches, were 
analysed. Samples were collected after packaging, 
transported to the laboratory under appropriate 
hygienic conditions, and stored at refrigeration 
temperature (4 ± 2 °C). Microbiological analyses 
were performed upon receipt, in accordance 
with standard recommendations, to preserve the 
integrity of the initial microbiological quality of 
the analysed waters and to avoid any alterations 
related to storage or transport. Thus, the following 
standards have been used: (NF EN ISO 6222) for 
Total Aerobic Mesophilic Flora, (XP T 90-412) for 
Staphylococci and (T 90-425) for faecal coliforms 
and Total coliforms.

Bacteriological Analysis 
The identification and counting of faecal contamination 
indicator organisms was the main goal of the 
bacteriological analysis. Total aerobic mesophilic 
flora, total coliforms, faecal coliforms (thermotolerant 
coliforms), and staphylococci (Staphylococcus 
aureus) were among the microbiological parameters 
examined. The results were compared to World 
Health Organization (WHO) guidelines, which call 
for the total absence of these microorganisms in 
100 milliliters of drinking water. The results were 
expressed in CFU/mL for total aerobic mesophilic 
flora and in CFU/100 mL (colony-forming units per 
100 milliliters) for the other parameters.

Enumeration of Total Aerobic Mesophilic Flora
The aerobic mesophilic count (AMC) was determined 
using the pour plate method on Plate Count Agar 
(PCA) following the preparation of serial decimal 
dilutions of the samples. Aliquots of the appropriate 
dilutions were inoculated into sterile Petri dishes, 
mixed with molten PCA, and incubated under the 
prescribed conditions. Plates were incubated at 30 
°C for 48 ± 2 h in accordance with ISO 4833 for the 
enumeration of aerobic microorganisms. Where 
required, additional incubations were performed 

at 22 °C for 72 h and 37 °C for 24 h following the 
Aerobic Plate Count (APC) procedure described 
in APHA Standard Methods.10 The total aerobic 
mesophilic flora was analysed according to the NF 
EN ISO 6222 standard. Samples were inoculated 
on culture medium and incubated at 22°C, 22°C and 
37°C. The resulting colonies were counted and the 
results expressed in CFU/mL in order to assess the 
overall bioburden of the water.

Total aerobic mesophilic flora is searched at 
different temperatures to distinguish sources of 
contamination: 22 °C for environmental flora, 30 °C 
for mixed flora and 36–37 °C for microorganisms 
of human or animal origin. This approach makes it 
possible to assess both the general quality and the 
safety of drinking water.

Enumeration of Total Coliforms
The membrane filtering method was used to count 
the total coliforms. A sterile 0.22 µm membrane was 
used to filter 100 mL of water before it was put on 
a selective medium (Violet Red Bile Lactose Agar, 
VRBL). The incubation period was 20–24 hours at 
37 ± 0.5 °C. Characteristic colonies were counted 
following incubation, and the results were reported 
as colony-forming units per 100 milliliters (CFU/100 
mL).11 
Enumeration of Thermotolerant Coliforms
Using the membrane f i l t rat ion approach, 
thermotolerant coliforms—indicators of faecal 
contamination—were counted after being incubated 
on a selective medium (Deoxycholate Lactose 
Agar). A sterile membrane (0.45 µm) was used 
to filter 100 mL of water. Characteristic colonies 
were enumerated and represented as CFU/100 mL 
following incubation at 44.5 ± 0.5 °C.11 

Detection of Coagulase-Positive Staphylococci 
(Staphylococcus Aureus)
The enumeration of Staphylococcus aureus was 
carried out by membrane filtration. A sterile 0.22 
µm membrane was used to filter 100 mL of water, 
which was subsequently put on a selective medium 
(Baird-Parker Agar) and incubated at 37 °C. Typical 
colonies were counted following incubation, and the 
results were reported as colony-forming units per 
100 milliliters (CFU/100 mL).12 
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Statistical Analysis
STATA software, version 15.1, was used to 
process the bacteriological analyses. The observed 
parameters were described using descriptive 
statistics (means, standard deviations, minima, and 
maxima). The statistical significance of the observed 
changes was assessed using a significance level of p 
< 0.05. This method made it possible to find notable 
differences and non-compliant parameters that can 
be harmful to one's health.

Results 
The results of the microbiological analyses of 
sachet-packaged water are presented in Table 
1. They show microbiological contamination for 
certain parameters, characterized mainly by the 
predominance of total aerobic mesophilic flora and 
the presence of faecal coliforms in some samples.

Table 1 : Results of Microbiological Analyses of Sachet-Packaged Water

Microbiological Parameters	 Measurement	 Number 	 Positive 	 Minimum	 Maximum	 WHO
	 unit	 of samples	 Samples	 value	 value	 Standards
		  (n)	  (%)	 observed	 observed

Total Aerobic Mesophilic Flora at 22 °C	 CFU/mL	 26	 10 (38.5)	 1	 110,000	 ≤ 20

Total Aerobic Mesophilic Flora at 30 °C	 CFU/mL	 26	 10 (38.5)	 1	 120,000	 ≤ 100

Total Aerobic Mesophilic Flora at 37 °C	 CFU/mL	 26	 10 (38.5)	 1	 112,000	 ≤ 100

Fecal Coliforms (FC)	 CFU/100 mL	 26	 4 (15.4)	 2	 120	 0

Total Coliforms (TC)	 CFU/100 mL	 26	 4 (15.4)	 10	 176	 0

Staphylococci	 CFU/100 mL	 26	 0 (0)	 0	 0	 0

Table 2: Assessment of the Microbiological Compliance of Sachet-Packaged Water

Parameters	 Compliant Samples (%)	 Non-Compliant Samples (%)

Total Aerobic Mesophilic Flora
(22 - 30 - 37 °C)	 17 (65.4)	 9 (34.6)
Fecal Coliforms	 22 (84.6)	 4 (15.4)
Total Coliforms	 22 (84.6)	 4 (15.4)
Staphylococci	 26 (100)	 0 (0)

Table 2 shows the number of samples that are safe 
for consumption and those that are not drinkable.

Discussion 
The total aerobic mesophilic flora (TMAF) was 
counted at 22 °C, 30 °C and 37 °C and the 
percentage of positive samples was 38.5%, 38.5% 
and 38.5%, respectively. The maximum loads 
recorded were particularly high, reaching 110,000 
CFU/mL at 22 °C, 120,000 CFU/mL at 30 °C, 
and 112,000 CFU/mL at 37 °C, indicating marked 
overall microbial contamination in a proportion of 
the analysed samples. 

A research evaluating the bacteriological quality 
of sachet-packaged water in the Iree community 
(Osun State, Nigeria) found loads ranging from 1.10 
× 10² to 1.30 × 10³ CFU/mL, which is similar to the 
maximum levels found in this study. ¹³ Similarly,7 in 
their study on the microbiological safety of sachet 
water in Ghana, reported TAMF values frequently 
exceeding 100 CFU/mL, with occasionally very high 
loads reaching 10³ to 10⁵ CFU/mL, confirming that 
the results obtained in the present study are not 
atypical for insufficiently controlled packaged waters. 
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In contrast, the TAMF values measured were 
markedly higher than the representative value of 
1,312 CFU/mL reported in a study on microbial 
contamination and quantitative microbial risk 
assessment of drinking water packaged in 
high-density polyethylene sachets in Ghana. ¹⁴ 
Conversely, some microbial loads reported in 
an investigation of the microbiological quality of 
sachet water far exceeded those observed in the 
present study, with concentrations ranging from 0 to 
2,700,000 CFU/mL.¹⁵ Finally, the maximum FMAT 
loads observed in the present study exceeded those 
reported in a study of bagged water in Nigeria, which 
recorded values ranging from 10,000 to 100,000 
CFU/mL.¹⁶ Total coliforms (TC) were detected in 4 
samples (15.4%), with a maximum concentration of 
176 CFU/100 mL, indicating probable faecal-origin 
contamination and non-compliant microbiological 
quality in a proportion of the analysed samples. 
The total coliform levels observed in this study 
are consistent with those reported in an earlier 
investigation of the microbiological quality of bottled 
and sachet water in the Bolgatanga Municipality of 
Ghana. ¹⁷ The concentrations ranged from 12 to 168 
CFU/100 mL. In contrast, the values observed in 
the present study were higher than those reported 
by [Author et al.], who detected total coliform 
concentrations of 5 CFU/100 mL and faecal coliform 
concentrations ranging from 0 to 1.3 CFU/100 mL.⁷ 
However, the maximum concentrations observed 
in the present study remain lower than those 
reported in a previous microbiological assessment 
of so-called “pure water” sachets from five regions 
of Ghana, where values ranged from 1 to 1,299.7 
CFU/100 mL.¹⁸ Additionally, the current study's 
findings are better than those of an assessment 
of the physicochemical and bacteriological quality 
of sachet water sold in N'Djamena, Chad, where 
contamination levels varied from 1 to 126 CFU/100 
mL.¹⁹ In contrast, a study assessing the impact 
of a water treatment and hygiene intervention on 
domestic drinking water quality and diarrhea (a 
sub-study of the TISA trial in Senegal) found a 
contamination level of 830 CFU/100 mL, which is 
higher than the levels found in this study.²⁰ Faecal 
coliforms (FC) were detected in 4 samples (15.4%), 
with a maximum contamination level of 120 CFU/100 
mL, likewise indicating probable faecal-origin 
contamination and non-compliant microbiological 
quality in a proportion of the analysed samples. 
The greatest value found in this study is within the 

range reported in a microbiological examination of 
tap and sachet water in Enugu State, Nigeria, where 
contamination levels ranged from 7 to 500 CFU/100 
mL.²¹ However, this maximum value is higher than 
that reported in a comparative study of the quality 
of sachet water and community and household 
water sources in Ghana, where contamination levels 
ranged from 10 to 100 CFU/100 mL. ²² In contrast, no 
staphylococci were detected in any of the analysed 
samples, suggesting the absence of contamination 
related to direct human handling or to packaging 
equipment.  These findings are consistent with those 
reported in a study assessing the microbiological 
quality of bottled drinking water and domestically 
produced reverse osmosis water in Tripoli, Libya, 
where no total coliform bacteria, yeasts, or molds 
were detected in any of the bottled water samples 
analyzed.²³ However, these results differ from those 
reported in a study that demonstrated the presence 
of staphylococci in a proportion of sachet water 
samples analysed in western Nigeria, as well as 
from the findings of another study that identified 
Staphylococcus aureus isolates in sachet-packaged 
water in Nigeria.²⁴˒²⁵ Variability in production 
processes, operational hygiene conditions, packing 
practices, and variations in sample techniques and 
microbiological analytical techniques used could all 
account for these disparities.

The results show notable microbial contamination 
of the sachet water, with high loads of total aerobic 
mesophilic flora in a significant proportion of 
samples. The presence of total and faecal coliforms 
confirms contamination of faecal origin and poses 
a real health risk to consumers. While these levels 
are comparable to some African studies, they often 
exceed recommended standards. The absence of 
staphylococci suggests contamination more related 
to the environment than to human handling. This 
study thus highlights shortcomings in quality control. 
It highlights the need to strengthen surveillance to 
protect public health.

Conclusion
The present study made it possible to assess the 
microbiological quality of sachet-packaged water 
intended for human consumption in the city of 
Dakar. The results obtained show that, although 
a substantial proportion of the analysed samples 
exhibited satisfactory microbiological quality, a non-
negligible fraction remained contaminated with total 
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aerobic mesophilic flora at sometimes high levels, as 
well as with faecal and total coliforms, indicators of 
environmental and faecal-origin contamination. The 
presence of these microorganisms in water intended 
for drinking highlights shortcomings in treatment 
processes, packaging practices, or sanitary control 
within the production units concerned, and constitutes 
a potential risk to public health, particularly for 
the most vulnerable populations. These findings 
underscore the need to strengthen monitoring and 
control mechanisms of the microbiological quality of 
sachet-packaged water through the strict application 
of good hygiene and manufacturing practices, the 
regularity of microbiological testing, and compliance 
with prevailing sanitary standards. Further studies 
incorporating broader and independent sampling, 
covering the entire distribution chain, would enable 
a better assessment of the actual exposure of 
consumers and contribute to the sustainable 
improvement of the sanitary safety of these widely 
consumed products in urban settings.
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