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Abstract: This study investigated the safety and portability of some notable bottled and sachet table water sold
and consumed in Federal University of Technology-Owerri (FUTO), Imo State, Nigeria using common bacterial
contaminants as index of indicators of water quality. Seven different bottled water samples obtained from
different manufacturers labeled A;to A; and seven different sachet water samples also from different
manufacturers labeled B, to B; were analyzed microbiologically and physically .Physical examinations of the
samples showed they were colourless with no offensive odours .Escherichia coli(E.coli),Streptococcus faecalis,
Klebsiella pneumoniae,Staphylococcus aureus and Salmonella typhmurium were tested .Bottled water samples
A A A3 A and A; as well as sachet water samples B4,B,, and B; had bacteria count per 200mI(MPN/100ml) at
37°C while bottled water samples A4 and as well as sachet water samples Bs,B,,Bs and Bg had less than 10
coliform count per 100mI(MPN/100ml)at 44°C.The test samples A;,A»,As,As and A; and sachet water samples
B,,B,,and B belonged to excellent category(A) while samples A, and As,B3,B4,Bs and Bg belonged to satisfactory
category(B). 21.43 % E.coli,7.14% Sreptococcus face alis,7.14% Klebsiella pneumoniae and 14.29%
Staphylococcus aureus were found in only bottled table water samples A, and As respectively while in sachet
water samples, the prevalence of other bacteria was 42.43 % for E. coli in samples B3,B4, B5 and B6,24.24 %
for Streptococcus faecalis in samples B3, B4, B5 and B6 ,while the 12.12 % Klebsiella pneumoniae in samples
B3, B4, B5 and B6, while the 21.21 % Staphylococcus aureus was present in samples B3, B4, B5 and B6
respectively.
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. Introduction

In many developing countries, availability of water has become a critical and urgent problem and it is a
matter of great concern to families and communities [1].Increase in human population has exerted an enormous
pressure on the provision of safe drinking water especially in developing countries [2 ].Unsafe water is a global
public health threat, placing persons at risk for a host of diarrhea and other diseases as well as chemical
intoxication [3]. Unsafe water is a worldwide public health threat endangering people to diarrhea and other
diseases as well as intoxication of chemical [4]. Each year, over two million persons, mostly children less than
Syears of age, die of diarrhea disease [5]. For children between this age group, diarrhea disease accounted for 17
% of all death from 2000 to 2003][6].

Escherichia coli is the most preferred faecal coliform used in assaying water analysis because it gives
indication of faecal contamination [7]. Industrial and agricultural chemicals leached from the land, enter water
in a great amount and they could be resistant to biodegradation. Apart from this, rural water often have
excessive amount of nitrite from microbial action on agricultural fertilizers [8].To supply safe water to various
communities, an understanding of water that is microbiologically and chemically certified is therefore
necessary. The Nigeria based National Agency for Food and Drugs Administration Control(NAFDAC) in
association with the World Health Organization(WHO), recommended that potable water for consumption
should not contain any microorganism that is known to be pathogenic and the coliform number per 100ml of
water must be zero[6].

The bacteriological quality of drinking 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 bacteria pathogens that have been isolated from sachet water [9 ]. Hence, the aim of
this work is to assess the quality of commercial bottled table and sachet water commonly consumed in Federal
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University of Technology Owerri(FUTO), Nigeria , in order to ascertain whether they are safe for human
consumption.

Il.  Materials and methods
2.1. Source of Samples
Seven different samples each of bottled table water and sachet table water were purchased from the
shops inside or within FUTO. Each sample was dispensed into cleanly labelled sample bottles and used for
various microbiological analyses. The bottled table water were labeled A; to A; while the sachet water samples
were labeled B, to B;

2.2. Microbial screening
This was carried out by inoculating freshly prepared media with the water samples and incubated at 37
OC for 24 h and checked for any microbiological growth.

2.2.1. Spread plate method

The colony count was done using the spread plate method of [10]. This was done by inoculating 0.5ml
of diluted bacteria suspension over the surface of dry solid medium using a sterile spreader. The plate was
incubated upside down. The colonies that appear on the agar surface were counted and the number of bacteria
per ml estimated.

2.3. Materials used

These were water samples (bottled table water labeled A;-A; and sachet table labeled B;-B;
water),sterile test tubes, ringer solution,10ml pipette, Mackonkey broth containing bromocresol purple
indicator(double strength) with inverted Durham tube Mackonkey broth containing bromocresol purple
indicator(single strength)with inverted Durham tube, sterile cotton wool, wire loop and autoclave

I11.  Results

The results of the bottled table water and sachet table water which were subjected to microbiological
screening for the common bacterial contaminants of drinking water were shown in tables 1-4. The most
probable number (MPN) was detected in samples A; and As to be 1.0, 1.0(table 1). The MPN for the other
samples, A, A2, Az, Ag and A; was 0. The % bacterial counts for bottled table water A; to A; were, 21.43 %,
7.14 %, 7.14 %, 14.29 %, 0 %, for E. coli,Streptococcus faecalis, Klebsiella pneumonia, Staphylococcus aureus
and Salmonella typhmurium( table 2). The MPN for sachet water samples B; to B; were, 0,0,2,1,1,2,0 (see
table 3), while the % bacteria count were 42.42 %,24.24 %,12.12 % 21.21 % and 0 % for E. coli, Streptococcus
faecalis, Klebsiella pneumonia, Staphylococcus aureus and Salmonella typhmurium(table 4). E.coli had the
highest bacteria count among all the bacteria species screened (tables 2 and 4). Samples B1, B2, and B7 were
without any bacteria detected suggesting they are pure for consumption. Salmonella typhmurium was absent in
all the samples. Results suggest that though the sachet water samples may not cause typhoid fever, there should
be caution in their use because of the other pathogenic bacteria species detected.Results suggest that the table
bottled water samples were and safer than the sachet(pure) water samples.

IV.  Discussion

Drinking water must be free from harmful microorganisms that can cause serious ill health[1].1t was
observed that the mean most probable number of faecal coliforms(MPN)/100ml of the seven bottled table water
samples analyzed were found to fall within the excellent category. This is similar to the works of [11], [7], [4].
The absence of Salmonella typhmurium in all the samples suggests that typhoid fever may not be contracted
from the water samples[12]. Bottled table water samples A;, A,, As, As, and A; had no coliform count per
100ml, while A4 and As have less than 10 coliform count per 100ml. This also suggests that the samples A, A,,
Az, Ag and A; were not contaminated., coliform count more than 10 coliform count per 100ml is classified as
“unacceptable” and unfit for drinking. [6], [13,and [14].However, the slight presence of E.coli which was
discovered in bottled table water samples A, and As signified that the above two samples A, and As  were
contaminated and therefore not safe for human consumption. This is inline with the similar works reported by
[11] and [4]. The presence of E. coli in a water sample is an indication of water pollution[2], [1].
The presence of E.coli is most often accompanied by the presence of dangerous enteric pathogens like Shigella,
Salmonella and Campylobacter species[14], [15]. The World Health Organization(WHO) recognizes the fact
that in many villages and small towns, it is not easy to supply regular water with an E.coli of zero per 100ml.
So, for chlorinated water, 90% of samples analysed within one year should have a zero E.coli count per 100ml
but in case of contamination, it should not exceed 5 E.coli count per 100ml otherwise investigation should be
made on equipment , water system and the cause of contamination rectified[7]. Apart from E.coli isolated in

www.iosrjournals.org 87 | Page



Assessment Of Commercial Bottled Table And Sachet Water Commonly Consumed In Federal

sachet water samples, Bs, B4,Bs,Bg and bottled table water samples, A; and As, organisms like Klebsiella
pneumonia, Streptococcus faecalis and Staphylococcus aureus were also isolated and this finding is supported
by those of some researchers who reported that accompanying presence of Klebsiella pneumonia, Streptococcus
faecalis and Staphylococcus aureus with E.coli confirmed the pollution to be of faecal origin[13], [12]. [16],
reported that well water is contaminated with heavy metals and some anions. The heavy metals include
cadmium, chromium, lead, copper, iron, aluminium, manganese, zinc, magnesium and calcium, while the anions
are fluoride, sulphate, chloride and nitrate. It has been reported that drinking of unhygienic water in poor
countries has resulted in the death of 2.2 million people per annum,99% of these are children under the age of
five[17].

Furthermore, it has been discovered that many African countries lack safe drinking water. Only 46% of Africa’s
population has access to safe drinking water, while only 8% of Asia’s population has acess to safe drinking
water[18],[7].

4.1. Conclusion

The presence of bacteria in this study might be as a result of improper handling, processing,
purification procedures, and unhygienic handling after production. Water with such bacteria are not safe for
human consumption, hence the water source should be re-examined. All water that fails NAFDAC and WHO
regulations should be retreated before they are released to the public for human consumption. Also, NAFDAC
should intensify effort on batch number, production date and expiry date of all these samples vended in public.
While most of the samples were of excellent categories and others in good satisfactory states, there is the need
to be cautious in the consumption of sachet water samples suggesting that the manufacturers still need to
improve on their manufacturing process and hygiene.
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Table 1: The most probable number (MPN) of the bottled table water samples
Bottled table water 10ml Iml MPN/100

Ay 0 0 0
A, 0 0 0
As 0 0 0
A, 1 0 1.0
As 1 0 1.0
As 0 0 0

A; 0 0 0
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Table 2: Microbial screening of the bottled table water samples
Bacteria species % Bacteria count

Eschericha coli
Streptococcus faecalis
Klebsiella pneumonia
Staphylococcus aureus
Salmonella typhmurium

Table3: The most probable number (MPN) of the sachet table water samples

Sachet table water

Table 4: Microbial screening of the different sachet table water samples
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