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Abstract

Bacterial identification in drinking water packaged in plastic bags is important for human health. The presence
of faecal pollution is a factor in assessing the quality of water. Samples of drinking water packaged in plastic bags
were randomly collected from water traders at the site of stranded travellers at the Malanville border crossing in
northern Benin (West Africa). 88 samples were taken and analysed in Laboratory of Food Microbiology, Ministry
of Health (Bénin). All statistical analyses were performed using SPSS Statistics 21 software. The greatest
frequency of bacterial isolation was observed in Brand 22 (75%). Of the total 88 samples analysed, 40.91% (n =
36) were positive for bacteria (Escherichia coli and Coliforms other than E. coli). Out of 88 samples collected,
20.45% (n= 18) revealed the presence of Escherichia coli. There was a statistically significant association
between the Results of culture samples and different brand (x2 = 19.000 ; p=0.000). The bacteria found in

drinking water packaged in plastic bags suggest a risk of risk to human health from infection.

* Cotresponding Author: Fadéby Modeste Gouissi P4 gouissi@yahoo.fr

47 | Afleet al.



Introduction

The Malanville border crossing in northern Benin is
one of the busiest in West Africa. In September and
October 2023, it was at a standstill. Drivers stranded
for weeks need water for a variety of reasons. Water is
essential to human life as a natural resource that is
beneficial for sustainable health (Mamta et al., 2023 ;
WHO, 2017). Various uses create the need for water
at different times in humans (Mazzoni et al., 2023).
During travel, water is also a need for people on the
move (Bhatta et al., 2023). Nevertheless, to avoid
waterborne diseases, food hygiene and drinking

water, are important (Cailhol and Bouchaud, 2007).

Some travel conditions can create an unprecedented
challenge for water, sanitation and hygiene needs
(Islam and Nuzhath, 2018). Travel sometimes
requires people to buy drinking water packaged in a
variety of containers, including cans, plastic boxes
and bags (WHO., 2017).

The failure of food hygiene in general and drinking
water in particular, leads to a health risk of microbial
contamination (Bhatta et al., 2023; Cailhol and
Bouchaud, 2007). A poor quality water supply in a
population could lead to waterborne diseases,
diarrhoea (WHO., 2017). Infectious diseases caused
by pathogenic bacteria, viruses and parasites are the
most common health risk associated with drinking
water (WHO., 2017). These waterborne diseases of
microbial origin can affect millions of people (Mamta

et al., 2023).

In India from 2014 to 2018, diarrhoeal diseases,
typhoid, cholera, hepatitis and shigellosis are
common waterborne diseases, responsible for an

estimated 11 728 deaths (Mamta et al., 2023).

The prevalence of waterborne diseases, including
diarrhoea, cholera, typhoid fever and dysentery, has
been mainly attributed to unsafe water, poor hygiene
(Pande et al., 2018).

Control measures and monitoring of the microbial

quality of drinking water are necessary for the safety
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of the population. Verification of the microbial quality
of drinking water, including testing for Escherichia
coli, and Coliforms other than E. coli (WHO., 2017).
The extent of faecal pollution is an important factor in
assessing water quality and the risk of infection to

humans (ISO 9308-1, 2014).

Escherichia coli, and Coliforms other than E. coli
should be completely absent from drinking water
(WHO., 2017). The objective of this study is to
evaluate the bacteriological profile of drinking water
packaged in plastic bags sold to travellers stranded at

Malanville border crossing in northern Bénin.

Materials and methods

An analytical cross-sectional study was carried out
from drinking water packaged in plastic bags sold to
travellers stranded at Malanville border crossing in
northern Benin, in order to identify the presence of
bacterial (Escherichia coli and Coliforms other than
E. coli).

Bacteriological testing was carried out at the
Laboratory of Food Microbiology, Ministry of Health
(Bénin). The Study period was September 04 to
October 18, 2023.

Sample collection

A total of 88 samples of drinking water packaged in
plastic bags were randomly collected from water
traders at the site of stranded travellers at the

Malanville border crossing in northern Benin.

21 different brands of drinking water packaged in
plastic bags were collected at a rate of 4 samples per
brand. One drinking water packaged in plastic bags
without Producer Identification was found, and 4

samples were collected.

The different marks were numbered from 1 to 22.
Number 22 refers to samples without producer

identification.

The resulting samples were packed in a cooler and
sent to the laboratory (ISO 5667-3, 2004).
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Sample processing

Filtration of 250 ml of the sample through a
membrane filter, which retains the organisms, and
placement of the membrane filter on a chromogenic
coliform (Gélose RAPID’E.coli 2) (ISO 9308-1, 2014).

RAPID' E.coli 2 is a selective chromogenic agar used
for direct enumeration, without confirmation, of
Escherichia coli and other -coliforms in water.
Incubation of the membrane filter at (36 + 2) °C for

(21 + 3) h (ISO 9308-1, 2014).

Counting positive colonies: for Coliforms other than
E. coli « beta-D-galactosidase (GAL) +/ P-D-
glucuronidase (GLUC) -», form blue to green
colonies, whereas, specifically, E. coli « beta-D-
galactosidase (GAL)+/ P-D-glucuronidase (GLUC) +»

form violet colonies.

From the number of confirmed colonies counted on
the filter membrane, the total number of Coliforms
was made (ISO 9308-1, 2014).

Statistical analysis
The results of bacteriological analyses were compared
with the WHO Guideline Values for the quality of

human drinking water.

All statistical analyses were performed using SPSS
Statistics 21 software. A Chi Square Test was used to
test the association between the Results of culture
samples and differents samples of drinking water

packaged in plastic bags at a 0.05 level of significance.

Results
The number of samples collected was 4 per brand,
and the table 1 presents the result of a total of 88

samples analysed.

Of the total 88 samples analysed, 40.91% (n = 36)
were positive for bacteria (Table 1). The greatest
frequency of bacterial isolation was observed in Brand
22 (without producer identification) (75%) and the
absence of bacteria was noted in Brand 1, Brand 13,

Brand 14 and Brand 17 (x2 = 19.000 ; p=0.000).
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Out of 88 samples collected, 20.45% (n= 18) revealed
the presence of Escherichia coli (table 2) (x2 =
23.000; p = 0.000).

Table 1. Results of culture samples.

Brand Number Positive results

Brand 1 [
Brand 2 2 (50%)
Brand 3 1(25%)
Brand 4 2 (50%)
Brand 5 1(25%)
Brand 6 2 (50%)
Brand 7 2 (50%)
Brand 8 2 (50%)
Brand 9 3(75%)
Brand 10 1(25%)
Brand 11 3 (75%)
Brand 12 2 (50%)
Brand 13 o
Brand 14 o
Brand 15 2 (50%)
Brand 16 2 (50%)
Brand 17 o
Brand 18 2 (50%)
Brand 19 2 (50%)
Brand 20 2 (50%)
Brand 21 2 (50%)
Brand 22 (without producer 3 (75%)
identification)
Total 36 (40.91%)

Of the total 88 samples analysed, 40.91% (n = 36)
were positive for Coliforms other than E. coli (Table

3) (X2 = 19.000 ; p=0.000).

Discussion

Consumption of contaminated drinking water
continues to cause significant human disease in both
developed anddeveloping countries. The presence of
faecal pollution is an important factor in assessing the
quality of water and the risk to human health from
infection (ISO 9308-1, 2014). Examination of water
samples for the presence of Escherichia coli (E. coli),
which normally inhabits the bowel of man and other
warm-blooded animals, provides an indication of

such pollution (ISO 9308-1, 2014).

Samples of drinking water packaged in plastic bags
were used for the identification of Escherichia coli

and Coliforms other than E. coli in this study. From a
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total of 88 Samples of drinking water packaged in
plastic bags, there were 40.91% positive bacterial
cultures. There was a statistically significant
association between the Results of culture samples

and different brand (x2 = 19.000 ; p=0.000).

Table 2. Distribution of Escherichia coli identified

according to different brands.

Brand Number Positive results

2024

(Eman et al, 2018), sepsis, pneumonia, neonatal

meningitis (Hassan et al., 2015, Lausch et al., 2013).

Table 3. Distribution of Coliforms other than E. coli

identified according to different brands.

Brand Number Positive results

Brand 1 [
Brand 2 2 (50%)
Brand 3 1(25%)
Brand 4 2 (50%)
Brand 5 1(25%)
Brand 6 2 (50%)
Brand 7 2 (50%)
Brand 8 2 (50%)
Brand 9 3(75%)
Brand 10 1(25%)
Brand 11 3 (75%)
Brand 12 2 (50%)
Brand 13 o
Brand 14 [}
Brand 15 2 (50%)
Brand 16 2 (50%)
Brand 17 o
Brand 18 2 (50%)
Brand 19 2 (50%)
Brand 20 2 (50%)
Brand 21 2 (50%)
Brand 22 (without producer 3 (75%)
identification)
Total 36 (40.91%)

Brand 1 [
Brand 2 1(25%)
Brand 3 o
Brand 4 1(25%)
Brand 5 [}
Brand 6 1(25%)
Brand 7 1(25%)
Brand 8 1(25%)
Brand 9 3 (75%)
Brand 10 o]
Brand 11 1(25%)
Brand 12 2 (50%)
Brand 13 o
Brand 14 o
Brand 15 2 (50%)
Brand 16 o
Brand 17 o
Brand 18 2 (50%)
Brand 19 1(25%)
Brand 20 1(25%)
Brand 21 o
Brand 22 (without producer 1(25%)
identification)
Total 18 (20.45%)

The distribution of the results obtained from the
culture of the samples in this study, reflected the level
of efficiency of the treatment of the drinking water
packaged in plastic bags generally sold to
populations. This presence of coliform bacteria, may
indicate failure in treatment, storage (ISO 9308-1,
2014 ; Dieng et al., 2021). These data encourage a
strengthening of the principles of treatment, storage,
or distribution drinking water packaged in plastic
bags. The presence of coliform bacteria in drinking
water packaged in plastic was also found in 2021 by

Dieng et al. (2021).

Escherichia coli accounted for 20.45% (n=18) in this
study. Escherichia coli is a formidable pathogen in

certain infections, including those of the urinary tract

Conclusion

Bacterial identification in drinking water packaged in
plastic is important in assessing the quality of water
and the risk to human health from infection. Here, we
report the pathogens present in water packaged in
plastic bags generally sold to populations. These data
indicate failure in treatment and storage drinking

water packaged in plastic.

References

Bhatta R, Aryal K, Thapa P, Joshi KD, Bhatta
CR. 2023. Water, Sanitation and Hygiene in Nepal
Travel-Health

Experiences. Journal of the Nepal Health Research

and International Travellers'

Council 20(3), 611-616.
Cailhol J, Bouchaud O. 2007. Turista: diarrhées

du voyageur [Turista: travelers' diarrhea]. Presse

Médicale 36(4Pt 2), 717-722.

50 | Afleet al.



Dieng M, Kindossi J, Diop N, Mbengue M.
2021. Qualité Des Eaux De Boisson Conditionnées En
Sachet Vendues Dans La Région De Dakar Au
Sénégal. European Scientific Journal, ESJ 17(21),

104-114.

Eman EH, Rasha A, El-H A El-D, Ahmed MA,
Fawkia MM, Samir A, EI-H EI-G. 2018.
Microbiological Profile of Urinary Tract Infections
with special Reference to Antibiotic Susceptibility
Pattern of Escherichia coli Isolates. International
Journal of Current Microbiology and Applied 7(02),
911-920.

Hassan AK, Aftab A, Riffat M. 2015. Nosocomial
infection and their control strategies. Asian Pacific

Journal of Tropical Biomedicine 5(7), 509-514.

Islam MM, Nuzhath T. 2018. Risques pour la santé
de la population de réfugiés rohingyas au Bangladesh:
un appel a lattention mondiale. Journal of global
health 8, 1-4.

ISO 9308-1. 2014. Water quality — Enumeration of
Escherichia coli and coliform bacteria — Part 1:
Membrane filtration method for waters with low

bacterial background flora). ISSN 0335-3931.

ISO 5667-3. NF EN ISO 5667-3. 2004. Qualité de
I'eau — Echantillonnage — Partie 3 : lignes directrices
pour la conservation et la manipulation des

échantillons d’eau (Indice de classement : T90- 513).

2024

Lausch KR, Fuursted K, Larsen CS, Storgaard

M. 2013. Colonization with multiresistant
Enterobacteriaceae in hospitalised Danish patients
with a history of recent travel: a crosssectional study.

Travel Medicine and Infectious Disease 11(5), 320-

330.

Mamta DS, Puranjan M, Aaliya A, Pradeep
K,Prachi K,Rahul G,Rekha V, Anita
Saini, Saurabh K. 2023. Microbial Waterborne
Diseases in India: Status, Interventions, and Future
Perspectives. Current Microbiology 80(12), 400.

Mazzoni F, Alvisi S, Blokker M, Buchberger
SG, Castelletti A, Cominola A, Gross MP,
Jacobs HE, Mayer P, Steffelbauer DB, Stewart
RA, Stillwell AS, Tzatchkov V, Yamanaka VA,
Franchini M. 2023. Investigating the characteristics
of residential end uses of water: A worldwide review.

Water Research. 230,119500.

Pande G, Kwesiga B, Bwire G, Kalyebi P,
Riolexus A, Matovu JKB. 2018. Epidémie de
choléra causée par la consommation d’eau
contaminée provenant d’un site de collecte d’eau au
bord dun lac, district de Kasese, sud-ouest de
PLoS ONE 13,

I'Ouganda, juin-juillet 2015.

E0198431.

World Health Organization (WHO). 2017.
Guidelines for drinking-water quality: 4th ed.
incorporating first addendum] ISBN 978-92-4-
254995-9.

51 | Afleetal.



