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ABSTRACT 

Sachet water, often called "pure water," is generally safe for consumption. Eight brands of sachet water are mainly 

marketed in Anyigba and Agbeji. Four of these are NAFDAC-registered. Bacteriological analysis of 40 samples of each of 

the sachet drinking water samples was examined to ascertain the portability of the samples. General accepted 

conventional standards were employed for coliform detection (presumptive count, viable count, multiple tube method 

coliform count). A microscopic examination was taken for the sediment and other debris, fungal hyphae and other 

protozoa. Bacteriological analysis from both sites showed the presence of pathogens (15cfu/ml), E. coli (30cfu/ml). 

Almost all the brands fell below WHO standards for drinking water and therefore had poor qualities. Of the eight brands 

tested, five showed the presence of contamination in the form of high coliform numbers and the occurrence of pathogens. 

This indicates that the pure water available in Anyigba and its environs is unfit for consumption due to operations below 

NAFDAC (2010) and WHO (2011). Efforts need to be intensified to monitor the rapidly growing pure water factory in 

order to meet the WHO standard.  
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1. INTRODUCTION 

The microbiological quality of drinking sachet water is a 

concern to consumer, water suppliers and regulatory 

body. It is a basic human right and a component of 

effective policy for health protection. The quality of 

drinking water is powerful environmental 

determination of health [1-5]. Diseases related to 

contamination of drinking water constitute a major 

burden on human health; intervention to improve the 

quality of drinking water provides significant health 

benefits [6-11]. Recently the united nation General 

Assembly declared the period from 2005 to 2015 as the 

international decade for action, ‘water for life. Wide 

spreads production and consumption of inadequately 

processed or contaminated packaged drinking water 

can lead to water borne disease outbreaks. In order to 

safeguard the public health, it is essential that the 

available packaged water is of the highest quality [12-

17]. 

Water related diseases continue to be one of the major 

health problems globally. The high prevalence of 

diarrhea among children and infants can be traced to 

the use of unsafe water and unhygienic practices [18]. 

Many people depend on water vendor for provision of 

water for domestic and daily needs and these have led 

to the advent of locally sourced low cost alternatives 

sachet water called “PURE WATER”. These "pure 

waters" have become a major source of drinking water. 

The production, marketing and consumption of sachet 

water have increased tremendously in Nigerian and 

other developing Nations. Packaged drinking water is 

defined as water packaged in cans, plastic sachets and 

pouches for the main purpose of consumption [19]. It is 

mostly common in low socio economic countries has 

means of salvaging scarce potable, safe water and to 

generate income, yet, various studies have shown that 

some packaged drinking water may not be safe for 

drinking due to presence of pathogens [2][13]. 

An understanding of these sachet water microbial 

quality and safety are therefore imperative and should 

be a cause of concern to consumers, water suppliers, 

and regulation and public health authorities. Disease 

causing microorganisms transmitted through drinking 

water are predominantly "Faecal origin" and are 

referred to enteric pathogen. The world health 

organization (WHO) estimates that about 1.1 billion 

people globally drink unsafe water and vast majority of 

diarrhea diseases in the world (88%) is attributed to 

unsafe water sanitation and hygiene. Poor water quality 

account for 1.7 million deaths a year worldwide (3.1% 

of annual death). 

The WHO standards state that drinking water should 

not contain any micro-organisms known to be 

pathogenic or any bacteria indicative of faecal pollution. 

The concept of faecal indicator bacteria in determining 

the sanitary quality of water was first proposed in the 

1880s when workers began to use bacteriologic media 

to assess microbial presence in water and food 

commodities. Bacterial contamination cannot be 

detected by sight, smell or taste. A basic laboratory test 

is the best way to tell if Coliform organisms are present 

as they can be there with no appearance or taste 

difference [20]. 

Coliform bacteria have been used as indicators of 

unsanitary conditions in water and foods over a century. 

The concept of coliform bacteria emerged in 1892 when 

shardinger proposed the use of an indicator for faecal 

contamination determination. This was based on the 

premise that E.coli is abundant in human and animal 

faeces and is not usually found in other “Niches" and 

could be easily detected by its ability to ferment lactose. 

Coliform bacteria generally belong to four genera of the 
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Enterobacteiacea family, Citrobacter, Enterobacter, 

Escheria and Klebsiella [21]. 

In Anyigba and its immediate environs in Kogi State, 

there is no access to improved or portable water for 

drinking and other essential purpose such as cooking 

and bathing. The sources of water available to the 

people of the area include river, stream and pond and 

are mostly faecally contaminated and untreated [22]. As 

a consequence, a large proportion of the residents are 

exposed to waterborne disease [22]. These diseases 

include cholera, Shigellios, Salmonellosis, diarrhea and 

many other bacterial, fungal, typhoid and parasitic 

infections [9]. 

2. METHODOLOGY 

The study area covers Ayingba town which is located in 

Dekina local government Area of kogi state Nigeria. 

2.1. Apparatus 

Filter manifold, Membrane filter, Forceps, Petri dish, 

Incubator, Bunsen burner, Weighing balance , Filter 

paper, Conical flask, Measuring cylinder, Foil paper , 

Hand gloves, Morning fresh (liquid soap), Morning fresh 

(liquid soap), Vacuum pump , Refrigerator. 

2.2. Reagents 

Nutrient agar (Coliform agar), 70% ethanol, Distilled 

water. 

2.3. Washing and sterilization of glasswares 

All the glass wares used for this project sampling and 

analysis were thoroughly washed with detergents and 

rinsed with distilled water to remove leftover 

detergents bactericidal materials which may 

contaminate the work or causes alteration in result of 

the analysis. The glass wares were then sterilized using 

70% ethanol before use. 

2.4. LABORATORY ANALYSIS 

Sample Collection: A total of three sachet water (3) 

samples was obtained from the describe location above. 

Two of these sample were obtained from the producer 

and one from the retailer (same product as that of the 

producer) and were labeled accordingly and was 

transported in ice box containing ice packs after which 

it was then stored in the refrigerator at a temperature of 

about 4oc. 

2.5. Media Preparation 

The environment used for the preparation of media was 

disinfected using 70% ethanol. 4g of the coliform agar 

was measured and poured into 250 ml conical 

flask.150mls of distilled water was added into the 

conical flask; the mixture was stirred and heated to boil 

for about a minute using a hotplate. The mixture was 

allowed to cool to a temperature of about 45°C before 

pouring the plate. The plate is allowed to set and then 

stored in the refrigerator at a temperature of about 4°C. 

Note: while pouring the plate, gently shake the mixture 

at interval to avoid separation of the mixture.  

2.6. Determination of Faecal Coliform 

2.6.1. Filtration 

The filtration process is carried out using the membrane 

filtration technique. The membrane filter is placed in the 

filter manifold using the forceps, quantities of 100mls of 

water sample was measured and filter, with forceps the 

membrane filter is taken out and placed in the plate, and 

this process was repeated for each sample. The filter 

manifold was constantly flamed after each filtration to 

avoid contamination. 
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Table 1. Result showing colonies counts and their colors for both retailers and producers samples of hyers oasis sachet 
water 

 

Sr. No. Sample: producer Colonies colours No.of colonies 
Possible 

organism 

1 Plate A 
Violet/Dark blue TNTC  

E.coli Green 30 CFU/100mls 
Cream TNTC  

2 Plate B 
Green 15 CFU/100mls 

 
Violet /Dark blue TNTC  E.coli 

Cream TNTC  
 

3 Plate C 
Green 25 CFU/100mls 

 
Violet /Dark blue TNTC  E.coli 

Cream TNTC  
 

4 Plate A 
Violet /Dark blue 3 CFU/100mls 

E.coli 
Cream TNTC 

5 Plate B 
Violet /Dark blue TNTC 

E.coli 
Cream TNTC 

6 Plate C 
Violet /Dark blue 25 CFU/100mls 

E.coli 
Cream 3 CFU/100mls 

 
Note: The membrane filter has a pore size of 0.45 

micrometers.  

2.6.2. Incubation 

The plates were labeled and incubated at 45°C for 24 

hrs. 

Note: while placing and taking the membrane filter on 

and off the filter manifold care was taken to prevent the 

membrane filter for falling off. 

Note: Coliform agar partially inhibits the growth of 

Enterococcus faecalis.  

3. RESULTS AND DISCUSSION 

Table 1. shows colonies counts and their colors for both 

retailers and producers samples of hyers oasis sachet 

water. 

The degree of purity of sachet drinking water is a 

significant factor in the production of sachet water. 

After the Investigation carried out on the general 

microbiological quality of sachet water sold at hyers 

oasis production facility in Anyigba preliminary results 

obtained as shown in plate A, B, C of factory and retailer 

samples, result shows several colour colonies after 

incubation for 24hr at 45oC.of the sachet water sample 

which is a pointer that feacal coliforms were present. 

These feacal coliform indicate the presences of human 

and animal waste contaminant which causes diseases 

such as typhoid, cholera, salmonellosis and parasitic 

infections. Following the bacteriological quality 

standard of sachet water given by the WHO and 

National Standard for drinking water quality, [23-25], it 

can be said that there is a tendency that the people of 

Anyigba, who consume these brand of sachet are expose 

to high risk of water borne diseases. 

4. CONCLUSION 

This study has provided information about the water 

quality sold in Anyigba does not satisfy the 

bacteriological quality of water because faecal coliform 

was observed in the water. It is very much important to 

treat our water for the sole purpose of making portable 

water awesome for human consumption and for the 

safety of life to avoid any outbreak of waterborne 

diseases which could even result in death. Monitoring 
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faecal contamination in sachet water is an important 

issue because it is important to protect all water 

sources. 

5. RECOMMENDATION 

Appropriate treatment processes of water should be 

utilized for the production of high quality and safe 

packaged drinking water. Assessment of water quality 

at different stages of production and post-production is 

essential in order to ensure their quality and safety. 

There is also need for regulatory bodies like National 

Agency for Food and Drug Administration and Control 

(NAFDAC), Standard Organization of Nigeria (SON) and 

other health agencies both at the states and local 

government to enforce compliance to the required 

standards. They should also ensure that all Sachet water 

contains manufacturing and expiry date as well as batch 

number for easy recall. There should be proper handling 

and storage of the sachet water to prevent 

contamination. 
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