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Abstract. The importance of potable water supply in the socioeconomic life of the public cannot be
over emphasized. Hence, it is necessary to know and determine the quality of water especially
drinking water. This study therefore investigates the quality of sachet packed water in Omu-Aran
metropolis with a view of ascertaining its suitability for consumption purposes. Water samples
from the three major factories were taken to laboratory for analysis. The parameters of interest
are the Physical, chemical and biological contents. The results obtained showed that physical
and chemical properties of the water samples are within the WHO/NIS standard limit for potable
drinking water while biological and microbial examination showed that coliform count and DO
of all the sachet water samples from factory ‘B’ and ‘C’ did not conform to the WHO/NIS
standard. This indicates that the sachet packed water produced from factory ‘A’ were of good
quality and hygienic for consumption while the ones from factory ‘B’ and ‘C’ should be
improved upon in terms of their coliform count and DO contents. It is recommended that quality
assurance be implemented through all the stages of production to ensure the quality of sachet
packed water is improved for safe consumption.

Keywords: Quality, Assessment, Sachet packed water, Omu-Aran, WHO/NIS.

1. Introduction

Water is generally known to be essential for life on earth. According to [14] it plays an essential role in
and is a basic factor for determining the health of any community, since 80% of diseases in developing
countries can be traced to poor water quality. Due to its importance, its availability has frequently
determined the model of human settlement throughout history [15]. Of all basic needs required human
survival, research has proved that water is perhaps the most precious asset on the earth. In addition to
drinking water requirements, water resources are of major importance in different economic areas such as
agriculture, livestock production, forestry, industrial activities, hydro-power generation, fisheries, etc.
(Shweta et al, 2013). Water is available in different sources which may not be always safe and available
throughout the year [1, 11, 13]. These sources can be analyzed for quality and suitability using physical,
chemical and biological parameters. These parameters impair human health and become harmful if they
surpass the guideline values defined by relevant organizations [5, 8, 9, 17, 18].

Water should be potable and be of good quality without having any adverse effect on the health
of consumers. It should also be free from harmful impurities, such as bacteria, viruses, minerals and
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other organic substances. While contamination of sachet water leading to disease outbreak ever rarely
occur, contamination would ultimately lead to a widespread epidemic due to its high demand. Several
studies have demonstrated that bacterial contamination of packaged water can occur at various
production phases [6, 7, 10, 16].

In the recent years, Omu-Aran has witnessed rapid growth and development with increase in
demand for resources including water. Packaged water is also growing at a very high rate of production
and consumption. However, there is no regulation on the quality of water manufactured for consumers
and this could lead to contaminated supply. Therefore, this study is aimed at evaluating the quality of
sachet packed water in Omu-Aran, Nigeria.

2. Study Area

Omu-Aran town is situated to the south of Ilorin which serves as the capital of Kwara State and 16km
North-East of Otun in Ekiti State. It is located on the latitude 0.9N and longitude 50.61E. The location
of the town confers advantages of centrality in the midst of other Igbomina, Ekiti and Mopa towns. The
town has a tropical climate characterised by long wet season. The economy of the city is driven by many
small and medium-sized industries.

3. Sampling Method and Analysis

Sachet samples of water were collected from three major water producing factories that are functioning
every day and producing large quantities of sachet water for consumption for the people of the town and
also for distribution to other places. The sachet packed water were left unopened in their original sealed
containers and labeled as:

e Factory A
e Factory B
e Factory C

The sachet packed water samples were taken to Water Resources and Environmental Engineering
laboratory of Landmark University, Omu-Aran for analysis to ascertain the physical, chemical and
biological contents in the sachet packed water. The test was conducted using standard water and waste
water examination methods [2].

4. Results and Discussions

4.1 Physical Parameters

The physical characteristics of the sachet packed water samples are shown in Table 1 and Figure 1
below. All the water samples were colourless, odourless, tasteless and clear, this could be as a result of
the filtration methods employed during sachet packed water production by the factories [12]. All the
physical composition of the water samples was within the WHO and NIS standard limits, though the
temperature is higher than WHO/NIS limits, this could be because of the environment in which they are
stored and tested.

Table 1: Mean and standard deviation for physical properties of sachet packed water samples
FACTORY FACTORY FACTORY

NO PARAMETERS UNIT A B C WHO SON
1  Temperature 0C 29.0£0.05 29.1£0.05 29.3+0.05 Ambient Ambient
2 Ec us/cm  63.2+0.08 61.17+0.55 72.6+0.16 1000 1000
3 TDS mg/L  31.6+0.16 30.57+0.26 36.3+0.08 500 500
4  Turbidity NTU 0 0 0 5 5
5 Colour mg/L 0 0 0 15 15
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Figure 1: Physical properties of water samples compared with WHO standard

4.2 Chemical Parameters

The result of the chemical qualities of sachet packed water samples investigated in this study such as
Iron, magnesium, manganese, copper, zinc, total alkaline, potassium, chloride etc. are all within
WHO/NIS standard for portable water. The pH of the sachet packed water as seen from Figure 2 ranged
from 7.18 to 7.38. The result of the pH analysis showed that sachet packed water were within the
standard range (6.5-8.5) for quality water specified by WHO/NIS (Table 2), same goes for the potassium
level for all the samples and the calcium level. It is worthy to note that water samples with pH values
that fall within the regulatory guideline values are unlikely to pose health issues like as acidosis [3, 4].
The total hardness of sachet packed water in this study ranged from 62-78mg/L (figure 2). According to
[4], hardness in water does not necessarily constitute any health risk.
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Figure 2: Chemical Parameters of sachet packed water
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Table 2: Mean and standard deviation for chemical properties of the sachet packed water samples

FACTORY FACTORY FACTORY

NO PARAMETERS UNIT A B C WHO SON
1 pH mg/L  7.3+£0.02 7.4 +0.02 7.2 +0.05 6.5-8.5 6.5-8.5
2 Iron mg/L  0.2+0.008 0.2+0.008 0.2+0.005 0.3 0.3
3  Magnesium mg/L  143+0.5 16.7+0.5 154+0.5 50 20
4  Manganese mg/L 0 0 0 0.1 0.2
5 Copper mg/L  03+0.008 0.2+0.008 0.24+0.16 2 2
6 Zinc mg/L  0.8+0.16 2.0+0.16 2.4+0.16 3 3
7  Total hardness mg/L 64.0+1.64 723+£2.06 77.4+0.94 150 150
8 Total Alkaline mg/L  61.7+£236 51.7+6.24 81.0+£2.95 20-200 20-200
9  Potassium mg/L  2.9+0.05 4.4=+0.13 2.4+0.05 250 250
10 Calcium mg/L  42.7+250 493+1.89 63.7+1.25 75 75
11  Chloride mg/L  2.0+0.05 3.0£0.08 1.73+£0.05 250 250
12 Sulphate mg/L  7.3+£0.94 11.7+£1.25 144+1.25 100 100
13 Nitrate mg/L 0.6 +0.05 0.8 £0.05 0.9+£0.08 50 50
14 Nitrite mg/L 0 0 0 0.2 0.2
15 Phosphate mg/L  0.1£0.008 0.2+0.012 0.2+0.008 0.1 0.1
16 Phosphate mg/L  0.1£0.008 0.2+0.012 0.2+0.008 0.1 0.1

4.3 Biological and Microbial Parameters

The results of COD obtained were all within the WHO/NIS standard. The result for DO and coliform
count for samples from factory ‘B’ and ‘C’ were not within the limit specified by WHO for drinking of
zero (0) coliform and 4.0-5.0mg/L of DO content, while the sample from factory ‘A’ were within the
WHO/NIS standard. This means that the water samples from factory B and C contain coliforms,
suggesting that there could be some health implications from the sachet packed water from these
factories depending on the type of coliform found. As reported by [12], the presence of coliforms in
these samples could be as a result of the poor sanitary nature of the various places of production. The
water filters could also be clogged

Table 3: Mean and standard deviation for biological/microbial properties of sachet packed water samples
FACTORY FACTORY FACTORY

NO PARAMETERS UNIT A B C WHO SON
1 DO mg/L 48+0.05 50+008 51+0.08 4.0-50 4.0-5.0
COD mg/L 0 0 0 0 0
3 Coliform mg/L 0 TN 7.7+£2.4 0 0

*TN- Too numerous to count

5. Conclusion and Recommendation

The physical, chemical and biological/microbial properties of sachet packed water in Omu-aran
metropolis were investigated to ascertain the quality of water being supplied and consumed within
the town. The water samples from three major factories were analysed in the water resources and
environmental laboratory of Landmark University. The analysis of the water revealed that the water
samples is within by WHO/NIS for portable water in terms of their physical and chemical
properties while the biological/microbial parameters revealed that only samples from factory A
meet the criteria of portable water by WHO/NIS. It is concluded that the quality of water from
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factory ‘B’ and ‘C’ should be improved upon in terms of their coliform count and DO contents
to make the water more suitable, productive and healthy.
e From the results obtained, the following recommendations were made:

e The production water sachet packed should be encouraged within the town based on
daily demand and consumption.

e Skilled workers in terms of water quality should be employed water factory for a
hygienic production of sachet water.

e Local government authorities in conjunction with rural water development authority
should enforce regulations and standards for the production of sachet water in the areas.
This will increase the quality expected from water sachet factories in the area.

e Further research should be carried out to determine the quality and suitability of water

sources within the area.
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