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Abstract

production of the packaged water which has resulted in prolong storage duration. The purpose of this
study was to determine at whay duratio

n of exposure to solar radiation does these packaged sachet water
Starts to deteriorate considering the varioys physiochemical parameters. Different brands of most
commonly consumed packaged water were collected from the open market upon its supply by the various
distributors. Samples obtained were analysed in the laboratory (using standard method) at interval of one
week for five. The materials used for p,

ackaging were also analysed. A significant variation was recorded
Jor the mean values of Temperature, PH, Conductivity, Chloride, Total hardness, Nitrate, Magnesium and

measured parameters, Manganese and
mg/L respectively while Zinc was four

parameters began occurrence qf week ter and its package materigl but; however, alj
the parameters measured were withi,

d to be relatively
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Introduction

In recent times, many concerns have bee
al., 1997; Rosenberg, 2003; Khaniki et
available in 50-60 m] polyethylene packs
2008). Package sachet drinking water in Nigeri

n raised over the quality of package drinking water (Fewtrell ef
al., 2010). In Nigeria, packa

2009; and Lucy, 2010). The demand for safe drinking water in Nigeria cannot be
phasized, considering the inability of the governments to provide adequate pipe borne water to the
-packaged water in food grade polyethylene sachets designed for food processing stands is a
y alternative for the growing population of over 150,000,000 people. However, safe drinking water is
ery scarce. The aim of this study is to determine at what stage of the exposure duration the package sachet
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umed by the populace
hours upon its supply 1,
s with day one week zc.,

& ﬁfborétory for control and subsequemly
. The packaged material analyses were
, fpresence of certain parameters such as

d Chromiu 'Aﬂ samples carried self-adhesive labels as these
cka fd event lost or misplacing, causing sample mix-up. The
label includes; location, time and date.

All parameters measured during the period of experiment Were subjected to analysis of variance for a
nt and correlation analysis. This was implemented

randomized complete block design (RCBD) experime
using statistical analysis system (SAS) model. The data obtained from the experiment were analysed with
analysis of variance (ANOVA) table and student newman keuls test (SNK), and also correlation matrix.

Results and Discussion
Response of physical properties of packaged sachet water to solar radiation
The highest values of temperature recorded at 2 and 4 weeks of exposure of package sachet water to solar
radiation in this study could be attributed to the climatic condition of the study area. This is similar to the
findings of Westerhoff ez al., 2011 who found out that exposure to elevated temperature significantly
increases the concentration of antimony in PET material (polyethylene terephthalate), though, temperature
has no negative impact on the consumer. pH value is a very significant indicator which determines the
suitability of the water for various purposes (Yogendra and puttaiah, 2008). It is described as the measure
of the acidity or basic nature of water. However, based on the analysis carried out; the packaged sachet
water recorded highest value at 0 week, indicating that exposure of package water to solar radiation could
 further lead to acidification of the water. This finding is similar to Sulaiman ez al, 2011 that reported 2
slight acidic trend and concluded that pH of water generally is influenced by geology of the catchment are2
and buffering capacity of water and exposure to elevated temperature leads to acidification. Electrical
anductivity is the measure of ability of water to conduct electricity. Based on the analysis, conductivity
 of the sachet packaged water recorded highest value at zero (0) week after which there was a decline. This
also could be attributed to the geology of the catchment area too.



Table 1. iation i : 3
e 1. Variation in chemical composition of Sachet Water Packaged materials

Exposure period (week) ~ Mn(mg/L) Zn(mg/L) Cr(mglL)
g 0.092° 0.110° 0.086° Fk
! 0.112° 0.112° 0.100°
: 0.124° 0.118" 0.106°
3 0.129° 0.129° 0.118°
4 0.151° 0.145" 0.151°
BB 0.009 0.008 0.008

Means with i TR
the same letter in a column are not significantly different at 5% level of probability using Student Newman Keuls Test

Response of Chemical properties of packaged Sachet water to Solar KRadiation

Total hardness which has to do with the presence of calcium and magnesium content in the packaged
waters recorded highest value at zero (0) week for including its calcium and magnesium content in sachel
water alone prior to exposure to solar radiation, this indicates that there is no adequate treatment carriec
out by the producers of this sachet water. However, many people venture into the business without
adequate capital to set up a standard treatment plant. The concentration of Chloride content was observed
to be highest at week 4 in sachet water which could be attributed to the chlorination reaction during
exposure to solar radiation while Nitrate on the other hand was observed to record a highest value in week
3-4 again in sachet water which can be interpreted on the basis of the organic compounds in water (original
vorganic compound in water and photo degradation by-product leached from the sachet materials) converted
to inorganic species (NO;’) by solar radiation (Sulaiman Gafar, 2010).

Response of Chemical properties of the Sachet Packaging materials to Solar Radiation
ded in the means of Manganese and Chromium except for Zinc upon

Significant difference was recor
significant correlation was recorded for the various

exposure to solar radiation.Positive and negative
parameters measured, but however, the strongest relationship was recorded between Total hardness and

Magnesium.

Conclusions and Recommendations

The study has established that 2 significant increase
values of the various parameters measured, and similarly a significant increase was also recorded in the

parameters such as Manganese and Chromium for the sachet packaged material. It should
waters should not be stored under elevated temperature or expose to solar
ase in the values of various parameters due to acceleration

of organic and inorganic compounds leaching from packaged materials to the water cqntent. It is
‘recommended therefore that follow-up studies aimed primarily at the end prod.uct, leaving ou.t the
| 'écesses that determine the final fate of the packaged water‘as well as the people in whose handhhv; t:xie

and power to effect the desired change- Such a holistic approach may equally lead to 2 : :v ;‘slc;
: jon to the problem. The present regulation bodies in charge of water resources manageme;l :
e o of water r€sources should put more checks and t?alanm'as on the p:io ucters (?
uacslfa;t‘:jn;:;?:rrs n::(lilstt;z facilities available in the open market for storing this packaged waters 15

gu isi ences for these
i || as also organisin I

d to safe guard public health as we : .

of :ckaged waﬁers to keep them abreast with modern ways of water quality ap

°rs 01 p ty
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due to exposure to solar radiation was recorded for the

values of certain
be further noted that packaged
radiation because it leads to increase and decre

g seminars and confe
praisal.
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