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Abstract

In this study, the qualities of bottled drinking water sold in Sakon Nakhon Province, Thailand,
after storage at room temperature for 1 year on simulation of the disaster phenomenon, were
investigated. The results showed that all of thirty-one bottled drinking water samples presented a clear,
colorless and odorless appearance. Eighteen samples (58.06%) abided by the criteria imposed by the
Ministry of Public Health of Thailand no. 383 (2017) due to having completely labeled information of
company name, expiry date, and place of production. Eighteen samples (58.06%) had the pH in the
ranges of 6.53 + 0.11 - 7.84 + 0.02, which were within acceptable values (6.5-8.5) announced by the
Ministry of Public Health of Thailand no. 61 (1981). Additionally, twenty-nine samples (93.55%) were
composed of coliform and fecal coliform bacteria less than 1.1 MPN/100 mL and E. coli-free. All bottled
drinking water samples were devoid of the two foodborne pathogens, namely Staphylococcus aureus
and Salmonella sp., which must be absent following the standards set by the Ministry of Public Health
of Thailand no. 354 (2013). In conclusion, thirteen bottled drinking water samples stored for 1 year
(41.94%) were within the acceptable limits declared by the Ministry of Public Health of Thailand, based

on some physical and microbiological qualities examined in this study.

Keywords: Bottled drinking water, Coliform bacteria, E. coli, Sakon Nakhon Province
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Table 1 Label information and some qualities of bottled drinking water samples sold in Sakon Nakhon Province, Thailand
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Label information Bottle appearance Type of Bottled drinking
Samples Company Expiry Place of Dented Water Odour pH plastic Approved by water quality
Scratch appearance
name date production scar bottle standard*
1 v 19/04/20 v + ++ Clear Odourless 6.95+0.02 PET NSF Passed
2 v 21/03/20 v + ++ Clear Odourless 6.99+0.04 PET NSF Passed
3 v 17/03/20 v + ++ Clear Odourless 7.21+0.05 PET NSF Passed
4 v - v + + Clear Odourless 6.26+0.08 PET GMP Not Passed
5 v - v + + Clear Odourless 6.13+0.04 PET GMP Not Passed
6 v - v + + Clear Odourless 6.25+0.07 PET GMP Not Passed
7 v - v ++ ++ Clear Odourless 5.86+0.06 PET - Not Passed
8 v - v ++ + Clear Odourless 5.78+0.06 PET - Not Passed
9 v - v ++ ++ Clear Odourless 5.6140.03 PET - Not Passed
10 v 20/04/20 v + - Clear Odourless 6.19+0.00 PET GMP Not Passed
11 v 21/04/20 v + - Clear Odourless 6.11+0.08 PET GMP Not Passed
12 v 21/04/20 v + - Clear Odourless 6.05+0.10 PET GMP Not Passed
13 v - v ++ + Clear Odourless 5.94+0.03 PET GMP Not Passed
14 v - v + + Clear Odourless 6.11+0.06 PET GMP Not Passed
15 v - v + - Clear Odourless 6.06+0.06 PET GMP Not Passed
16 v 28/12/20 v + ++ Clear Odourless 6.81+0.02 PET GMP, HACCP Passed
17 v 13/03/20 v + + Clear Odourless 6.81+0.02 PET GMP, HACCP Passed
18 v 28/12/20 v + ++ Clear Odourless 7.31+0.05 PET GMP, HACCP Passed
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Table 1 Label information and some qualities of bottled drinking water samples sold in Sakon Nakhon Province, Thailand (Cont.)

Y U4 18 atufl 2 nsngnau - Funau 2564

Label information Bottle appearance Type of Bottled drinking
Samples Company Expiry Place of Scratch Dented Water Odour pH plastic Approved by water quality
appearance
name date production scar bottle standard*
19 v 20/04/20 v + - Clear Odourless 6.75+0.07 PET HACCP Passed
20 v 20/04/20 v + - Clear Odourless 6.64+0.06 PET HACCP Passed
21 v 20/04/20 v + - Clear Odourless 6.53+0.11 PET HACCP Passed
22 v 1/04/20 v + ++ Clear Odourless 7.84+0.02 PET NSF Passed
23 v 1/04/20 v + ++ Clear Odourless 7.84+0.02 PET NSF Passed
24 v 1/04/20 v + + Clear Odourless 7.57+0.04 PET NSF Passed
25 v 31/03/20 v ++ e+ Clear Odourless 6.98+0.04 PET NSF Passed
26 v 31/03/20 v ++ +++ Clear Odourless 7.13+0.08 PET NSF Passed
27 v 31/03/20 v ++ e+ Clear Odourless 7.24+0.02 PET NSF Passed
28 v - v 4+ e+ Clear Odourless 6.96+0.09 PET GMP Not Passed
29 v 25/10/19 v ++ +++ Clear Odourless 6.56+0.06 PET HACCP Not Passed
30 v 25/10/19 v ++ +++ Clear Odourless 6.48+0.14 PET HACCP Not Passed
31 v - v + - Clear Odourless 7.16+0.10 PET GMP Not Passed

Note: \/present; - absent; PET: Polyethylene terephthalate; GMP: Good Manufacturing Practice; HACCP: Hazard Analysis Critical Control Point; NSF: National Sanitation

Foundation; + mild,++ moderate, +++ extreme; * the Ministry of Public Health of Thailand no. 383 (2017) entitled label information of food in containers (issue 2) imposing to

show manufacturing date or expiry date, and place of production, and the Ministry of Public Health of Thailand no. 61 (1981) entitled drinking water in sealed container declaring

pH value in the range of 6.5-8.5 (15)
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Table 2 Heterotrophic bacterial species isolated from bottled drinking water samples sold in Sakon

Nakhon Province, Thailand and their pathogenicity

Sample
Isolated bacterial species Pathogenicity Diseases

no.
Neisseria weaveri v Bacteremia

° Neisseria elongate subsp. nitroreducens v Infective endocarditis
Acinetobacter haemolyticus / Acinetobacter sp. v Bacteremia and pneumonia

8 Acinetobacter Iwoffii / Acinetobacter sp. v Bacteremia and pneumonia
Wohlfahrtimonas sp. / Ignatzschineria sp. v Bacteremia
Neisseria weaveri v Bacteremia
Neisseria longate subsp. nitroreducens v Infective endocarditis

" Brochotrix campestrix X -
Listeria innocua X -
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