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Abstract 

Background: Recently the consumption of bottled water had increased at homes, offices, and 

hospitals because of its consistent safety, quality, good taste, and convenience. Many diseases may 

be transmitted primarily through water, and good health depends upon consumption of clean water. 

Hence it is essential that bottled water needs to free of pathogenic bacteria and safe to drink. 

Objective: To assess the microbiological quality of bottled drinking water distributed in 

Khartoum State.   

Materials and methods: 202 water specimens were collected from 15 different water 

factories in Khartoum State. The specimens were analyzed for presence of bacterial indicators of 

water quality in order to detect any presence of faecal coliform and Pseudomonas aeruginosa 

pathogens. 

Results: Of the 202 water specimens investigated, Pseudomonas aeruginosa was isolated from 32 

specimens. E. coli was not isolated from any specimen. 

Conclusion: Since E.coli was not detected in all specimens analyzed, the bottled water 

distributed by water factories in Khartoum State is considered of good microbiological quality 

and safe for human consumption.                                                    
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Introduction   
 

Bottled water is any water that is in a sealed plastic container and distributed or offered for sale; 

and is intended for human consumption. Recently the consumption of bottled water had 

increased at in home, offices, and hospitals. This is because of its consistent safety, quality, good 

taste and convenience. Most bottled water has originated from spring, mineral, or glacial water 

sources. Some bottled water may manufactured from tap water. De-mineralized water or distilled 

water is simply tap water that has undergone processes to lower the mineral content and remove 

dangerous chemicals such as chlorine. Tap water and bottled water are virtually similar; and 

risks of contamination are equal as those of tap water1. Water-associated diseases continue to be 

one of the major health problems globally. The high prevalence rate of diarrhea among children 

and infants can be traced to the consumption of unsafe water and unhygienic practices. In 

developing countries, 80% of all diseases and over 30% of deaths may be due to drinking water. 

Although waterborne diseases associated with consumption of commercial bottled water are not 

common; yet some cases have been reported.  
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Bottled drinking water has been occasionally associated with diarrhea conditions known as 

traveler’s disease. Although the direct detection of Pseudomonas aeruginosa in bottled water is 

not a significant health risk, yet it is risky among immunocompromised population. This 

population include patients with profound neutropenia, cystic fibrosis, and severe burns. The 

most serious Pseudomonas aeruginosa infections are bacteremia, pneumonia, urosepsis, and 

wound infections2. Suitable measures within hospitals, such as abolishing of contaminated 

bottled water batches can be adopted to reduce the risk of patients becoming infected. According 

to the international standards, bottled water must not contain any substances resulting in change 

of color, taste, odor, or appearance of water. Foreign materials, impurities, dust, or hair seen by 

the naked eye, should be completely removed. Bottled drinking water must be packaged and 

marketed free of parasites, pathogenic microorganisms, coliforms, E.coli, and Pseudomonas 

aeruginosa. Several studies have documented the detection of coliform and heterotrophic 

bacteria in bottled water and bacterial counts had exceeded the national and international 

standards set for potable water required for human consumption. A survey of bottled water was 

conducted in the United Arab Emirates had showed that among 40% of the population drinking 

bottled mineral water are really drinking bacteriologically contaminated water3. Bottled water 

has been reported to be associated with outbreaks of infections in the last few years. In 2006, 

Salmonella enteric serovar Kottbus was found significantly associated with 41 cases in an 

outbreak in infants in Gran Canaria. Nineteen of these cases had got infection or were 

immunocompromised from bottled water. Eckmanns and his colleagues (2008) have reported an 

outbreak of hospital-acquired Pseudomonas aeruginosa infection caused by contaminated bottled 

water in intensive care units in a hospital in Germany4.   
 

 
 

Materials and methods                                                                                                                  
 

Bottled drinking water specimens were collected from 15 different brands in Khartoum State during the 

period from January-July 2019. 202 specimens in 4 different volumes (500 ml, 570 ml, 600 ml, 19 L) 

of bottled water were analyzed. The brands were coded (A - O). Enumeration and isolation of total and 

faecal coliform were performed. Total and faecal coliform were estimated using the presence/absence 

coliform test and most probable number (MPN) method. 

Presence/absence coliform test:  Lauryl tryptose broth was used for the presumptive tests. Under 

aseptic conditions 50 ml of each of the water specimens were dispensed into 50 ml double strength 

broth, inoculated tubes of lauryl tryptose broth were incubated at 37°C for 24 to 48 hours. Then the 

cultures were observed for fermentation and gas production. Brilliant green bile broth was used as        

a confirmatory test. Two tubes of brilliant green bile broth showing acid and gas production were 

incubated at 37°C and 44°C respectively. Indole test was performed on the tube detecting fermentation 

at 44°C after 24 hours incubation. A positive indole test and gas production at 44°C indicate presence 

of Escherichia coli type (1). Eosin methylene blue (EMB) medium was used as a complementary test. 

Any tube showing positive indole was subcultured on media and incubated at 37° C for 24 hours, and 

cultures were checked for presence of a green metallic sheen.                                                                                     

Most probable number (MPN) method: Under aseptic conditions 50 ml of each water specimen were 

dispensed into 50 ml double strength broth and 10 ml were dispensed into five tubes containing 10 ml 

double strength broth. Then one ml was then inoculated into each of the remaining five culture tubes 

containing 5 ml single strength lauryl tryptose broth with Durham’s tubes.                                                                                                                                                        
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The inoculated tubes of lauryl tryptose broth were incubated at 37°C for 24 to 48 hours. Then the 

cultures were observed for presence of acid and gas production. The most probable number (MPN) of 

presumptive coliform count in 100 ml of the specimen was taken from the Mc Crady’s reference table.  

Identification of isolates: Isolates were cultivated on Mac Conkey and blood agar. Identification of 

Pseudomonas aeruginosa was performed by the biochemical tests: triple sugar agar test, indole test, 

urease test, citrate test, lysine test, motility test and oxidase test.  
 

Results  
 

202 specimens from 15 different brands were investigated. From 6 brands, Pseudomonas 

aeruginosa was found in 32 specimens representing 15.8% of specimens analyzed. No bacterial 

growth was detected in 170 specimens (84.2%). E. coli type (1) was not isolated from any water 

specimen. The number of water bottles collected from each factory ranged between 3-25 bottles. 

The volume of bottled water collected was 500 ml from 89 factories (44.1%), 570 ml from 15 

factories (7.4%), 600 ml from 80 factories (39.6%), and 19 L from 18 factories (8.9%). The 

bacterial species isolated from the bottled water in each factory are detailed in Table (1).  

Table (1): Bacterial species isolated from bottled water investigated 
       

Factory Bacterial species isolated Total 

A 14  5   19 

B 25  0  25 

C 14  5  19 

D 15  10  25 

E 25  0  25 

F 25 0 25 

G 15  0  15 

H 16  0  16 

I 10 0 10 

J 0 3 3 

K 3 0 3 

L 3 0 3 

M 5 0 5 

N 0 3 3 

O 0 6 6 

Total 170  32  202 
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Discussion    

 

In this study different batches of bottled water collected from 15 different brands were investigated. 

According to the standards of the World Health Organization, there should be no coliform bacteria /100 

ml of water specimen analyzed, or no more than 1 in 10 analytical units of water investigated should 

have a MPN value of ˂ 2.2 MPN /100 ml of water5. 

All 202 specimens investigated were found of good microbiological quality, i.e. meeting the WHO 

standards, and considered safe for human consumption. The findings of this study were similar to the 

findings of Chennai and his co-workers who reported absence of coliforms and E. coli in the bottled 

water they investigated; ensuring absence of fecal contamination6. In another study conducted in 

Ghana, total and faecal coliforms were also not isolated from seven brands of bottled water7. 

In this context, Pseudomonas aeruginosa was isolated from 32 specimens (15.8%) out of the 202 

specimens analyzed. The positive isolation of Pseudomonas aeruginosa was not found a significant risk 

factor for health. On the other hand, Pseudomonas aeruginosa is known for its resistance against many 

antimicrobial agents making treatment of its infections highly difficult. Hence presence of 

Pseudomonas aeruginosa in drinking water should be looked for and used as a monitoring indicator  

of the hygienic quality of drinking water8. 

Presence of Pseudomonas aeruginosa in bottled drinking water may be due to poor hygienic, 

manufacturing producers, e.g. failure of hands washing, no effective washing of plastic bottles, and      

reuse of returnable containers (especially the large volume 19 liter containers). Manufacturers of bottled 

water must continue to improve microbiological standards to insure production of good quality bottled 

water safe for human consumption. 

Conclusions: Since E.coli was not detected in all specimens analyzed, the bottled water 

distributed by water factories in Khartoum State is considered of good microbiological quality 

and safe for human consumption.                                                     
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