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 This study was carried out to determine the microbial load of 10 randomly 
selected brands of sachet water sold at major markets in Awka, Anambra State, 
Nigeria. Ten samples were collected and analyzed using standard 
microbiological tests. Physical and bacteriological analyses were carried out on 
them to ascertain their wholesomeness using standard methods. Bacterial count, 
presumptive (total coliform and faecal coliform counts) tests, confirmatory tests 
(total coliform and faecal coliform counts) and biochemical tests were 
performed to determine the identities of the isolates. Results obtained showed 
that water sample F had the highest bacterial count while water sample A with 
1.2 x 105cfu/ml had the lowest contamination level. Water samples B, C, D, F, 
H and I had the highest Total Coliform Bacteria (MPN/100ml) while sample A, 
E and had no coliform contamination. 
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INTRODUCTION 

 
Water is the most abundant substance on earth. It is 

one of the most important needs of all forms of life and it 
is unavoidable in man’s daily life (Yakassai, 2009).Water 
constitutes a sizeable percentage of our daily food intake 
as human bodies do not have reserve supply, and due to 
its natural abundance, it is considered a universal solvent 
(Nwosu and Ogueke, 2004).The quest for cheap and 
readily available source of potable water has led to the 
emergence of sachet water. Irrespective of their sources, 
these products are susceptible to microbial contamination. 
Coliform bacteria describe a group of enteric bacteria that 
includes E. coli, Klebsiella species and Enterobacter 
species. They are Gram negative, facultative anaerobic, 
non sporing rods that may be motile (Obiri-Danso et al., 
2003). They are able to ferment lactose to produce acid 
and gas within 48 h at 35°C. Although they are generally 
not harmful themselves, they indicate the possible 
presence of pathogenic bacteria, viruses and protozoans 
(Goel, 2006). Members of the faecal coliform group 
especially E. coli are used as indicators of possible recent 
sewage / faecal contamination because they are commonly 
found in human and animal faeces (Onuh and Isaac,  
2009) Other microbial indicators of possible faecal 
contamination are faecal enterococci especially 
Enterobacter faecalis and Clostridium perfringens spores. 
Again, the absence of sterilization procedures such as 
pasteurization and thermal sterilization for the treatment 

of pure water increase their susceptibility to 
contamination. In addition, water has been traced to be 
one of the ways by which humans could be infected with 
various kinds of diseases. Water related diseases continue 
to be one of the major health problems globally. The high 
prevalence of diarrhea among children and infants, even 
currently, the outbreak of cholera in Nigeria can be traced 
to the use of unsafe water and hygienic practices. 
Therefore, maintaining safe drinking water remains 
critical to human health as contamination by bacteria may 
have implication well beyond a period of acute self-
limiting disease.  The bacteriological quality of water is of 
paramount importance and monitoring must be given 
highest priority. This is so because studies have attributed 
several disease outbreaks to untreated or poorly treated 
water containing bacterial pathogen that have been 
isolated from sachet water ( Boubetra et al., 20110). 
Therefore, the aim of this study is to examine the 
physical, chemical and bacteriological qualities of these 
sachet water produced and sold in Awka metropolis, 
Nigeria. The study was carried out in the Department of 
Applied Microbiology and Brewing, Nnamdi Azikiwe 
University, Awka, Anambra State Nigeria in 2013. 

 
MATERIALS AND METHODS 

 
Sample collection 

Ten (10) brands of sachet water were purchased for 
the purpose of the research. Each sample was purchased 
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randomly from markets, and street vendors in Awka 
Metropolis in Anambra State. They were transferred in 
sterile bags to the Microbiology laboratory of the Faculty 
of Biosciences, Nnamdi Azikiwe University Awka. 
 
Sample analysis 

The ten sachet water samples were labeled A, B, C, 
D, E, F, G, H, I and J. The edge of the sachet was 
cleansed with 70% ethanol, cut open with a sterile scissors 
and the water poured into a sterile measuring cylinder for 
analysis.  
 
Physical analysis of water samples 

Physical examination detecting odour, taste and 
colour of the samples was carried out using standard 
methods (APHA, 1998). 
 
Bacteriological analysis of sachet water 
Total bacterial count 

Ten-fold serial dilutions were prepared and 1 ml 
aliquots from dilution was used to determine total 
bacterial count by pour plate technique on nutrient agar 
medium using standard methods (APHA,1998). 
 
Total coliform and faecal coliform count 
 Presumptive test 

The Most Probable Number (MPN) Technique was 
used for the determination of total coliform and faecal 
coliform counts (APHA, 1998). Ten ml of single strength 
lactose broth and double strength lactose broth were 
transferred into test tubes. Durham tubes were invertedly 
put into the tubes and sterilized by autoclaving. 10m1 of 
the sample was inoculated into the tubes with double 
strength lactose broth, and 0.1m1 of the sample into the 
next column. The test tubes were incubated at 37ºC for 
24h for the estimation of total coliforms and at 44.5ºC in a 
water bath for faecal coliforms for 48 h. Acid production 
was determined by colour change and gas production was 
checked by gas formation in the Durham tubes. The MPN 
was then estimated from the MPN table for the tube test. 
 
Confirmed test 

A loopful of culture from a positive tube form the 
presumptive test was transferred into a tube of Brilliant 
Green lactose Bile (BGLB) broth with Durham tubes. The 
tubes were incubated at 37ºC for 24 h for total coliforms 
and at 44.5ºC for 48h for faecal coliforms and observed 
for gas production. 
 
Completed test 

A loopful of broth from a positive tube was streaked 
onto Eosin Methylene Blue (EMB) agar plate for pure 
colonies. The plates were incubated at 37ºC for 24 h. 
Metallic sheen colonies on EMB agar, were 
presumptively considered to be Escherichia Coli. The 
MPN per 100ml water was calculated using completed 
test (Cheesbrough, 2000). 
 
Identification of organisms  

Pure isolated colonies were subjected to various 
morphological characterizations and Gram stained to 
determine their gram reaction. Biochemical tests were 

carried out as described by Cheesbrough (2000) to 
determine the identity of the bacteria isolates. 

 
RESULTS  

 
The result of the bacteriological analysis of sachet 

water in Awka, Anambra State revealed that the sachet 
water brands were contaminated. The physical analysis 
indicated that all sample brands were colourless, 
odourless and tasteless. The bacteria isolated include 
Escherichia coli, Klebsiella spp., Pseudomonas spp., 
Bacillus spp., Proteus spp. and Staphylococcus spp.  The 
result of total bacteria and coliform counts are shown in 
table 1 with total bacteria count ranging from 3.0 x 105  -
1.2 x 105 cfu/ml  and total coliform ranging from 0-14. 
Sample A, D, E, G and J had low coliform counts while 
sample B, C, F, H and I had high coliform counts 
 
Table 1: Bacteriological counts of sachet water  

Sample 
Brand 

Total Bacterial 
Count (cfu/ml) 

Total Coliform 
Count 

A 1.2 x 105  0 
B 2.4 x 105 10 
C 2.2 x 105 12 
D 1.3 x 105 07 
E 1.3 x 105  0 
F 3.0 x 105 14
G 1.9 x 105 01 
H 2.4 x 105 10 
I 2.5 x 105 12 
J 1.9 x 105  0 

 
DISCUSSION 

 
Colour, taste and odour are important physical quality 

of water which affects its acceptability by consumers. All 
sachet water brands used for this study were odourless, 
colourless and odourless. The presence of coliforms in 
this study may have been due to unhygienic and improper 
handling during sachet water production. The presence of 
these bacteria isolated in the presumed treated sachet 
water used in this study may be as a result of improper 
handling, processing and purification procedures, 
unhygienic handling after production. The total bacterial 
count was high while the total coliform count was low. 
Presence of faecal coliform suggests that these samples 
have been contaminated with animal or human faeces.  

The presence of these organisms in water could cause 
diarrhea, typhoid fever, cholera which are indicator of 
poor drinking water (WHO, 1985). The bacteria isolated 
include Escherichia coli, Klebsiella spp., Pseudomonas 
spp., Bacillus spp., Proteus spp. and Staphylococcus spp. 
These bacteria have been implicated in water related 
diseases. 
 
Conclusion 

The bacteriological analysis of sachet water sold in 
Awka metropolis revealed the presence of bacteria as a 
result of improper handling and processing during and 
after production. Most households in Nigeria now rely on 
sachet water as their main source of drinking water; 
therefore there is need for bacteriological analysis of 
sachet water to ascertain if they are fit for human 
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consumption. The possible health hazard of drinking 
contaminated or poorly treated water is tremendous as 
water related diseases continue to be one of the major 
health problems domestically and globally, therefore 
maintaining a safe drinking water remains critical to 
human health. 

Finally, some of the sachet water brands fell below 
WHO drinking water standards; therefore, assessment of 
water quality at production stages in order to ensure 
quality and safety is highly recommended. 
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