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Abstract 

  This paper assessed the physiological and 

biological quality of Sachet water produced and 

sold in Gwagwalada Area Council, FCT, the study 

examine the both the water and the body of the 

nylon containing the water. It compares the results 

and with FME standard the research uses the 

combination of both primary and secondary data as 

a source of data collection the primary sources are 

the sachet water and the laboratory analysis 

results. Seven different brands of sachet water were 

randomly selected for the study. Descriptive 

analysis and inferential statistics were employed. 

Findings showed that the physiochemical 

properties of the sachet water all fall within the 

permissible limit set by the Federal Ministry of 

Environment, while the biological parameter failed, 

though some brands are free of contaminations. 

The inferential statistics shows that there is 

significant variation between and within the 

physiological and biological quality of Sachet 

water produced, but it also showed that there is a 

significant difference between the sachet water and 

the body of the nylon, there is also significant 

difference between the experimental results and the 

FME standard. The major concern is that of the 
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body surface of the sachet/nylon that are highly 

contaminated. Therefore the research recommends 

that the ratio of all the essential minerals present in 

the water should be improved. The biological 

treatments of the drinking water should also be 

improved; above all, the personal hygiene standard 

of all water vendors must be considered and 

enforced through regular monitoring by NAFDAC. 

 

INTRODUCTION  

According to the World Health Organization (WHO, 2004), nearly two billion 

people still drink water from sources that are tainted with faeces. That water 

kills at least half a million people each year through diseases like cholera, 

dysentery, typhoid, and polio. While the number of people in the world who 

have access to an “improved water source”; one not contaminated by faecal 

matter has increased by two billion since 1990, Sub-Saharan Africa lags behind 

the rest of the world. More than 300 million people in the region are still 

drinking bad water. The purified water/drinking water/pure water/mineral water 

can be packaged in different ways like as sachet, PE/PET premade bag, PET 

bottle, glass bottle, plastic cup, barreled, etc. Sachet water began in 1990'. It is 

a sustainable clean safe drinking water packaging way. It is a relatively new and 

fast-growing source of drinking water worldwide. Popularly referred to as 'pure 

water', sachets have gained public affinity due to the low price, convenience, 

ubiquity, and the public perception that sachet water is of higher quality and 

safe than tap water.  

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. Biological 

contaminants such as bacteria, viruses, fungi, protozoa and helminthes 

constitute the major cause of food-borne and water-borne diseases with varying 

degrees of severity, ranging from mild indisposition to chronic or life-

threatening illness, or both (Okonko et al., 2009). 

Over the years however, concerns have been raised over the microbial quality 

of drinking water (Khaniki et al., 2010). Recently in Nigeria, drinking water is 

commercially available in easy-to-open 50-60ml polyethylene sacks known as 

sachet/pure water (Umeh et al., 2005; Okonko et al., 2008).  
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Sachet drinking water popularly called “pure water in Nigeria is presently a 

lucrative business, with many people involved in the production and marketing 

of the product (Ekwunife, et al., 2010). Omotayo and Denloye (2002) in their 

publication that sachet water has an image of purity while in developed 

countries like the U.S and Germany there are campaigns to ban both bottled and 

sachet water as they do not support the purity standard claimed. 

According to the World Bank, in 2010 water production facilities in Nigeria 

were ‘rarely operated to capacity due to broken down equipment, or lack of 

power or fuel for pumping.’’ The operating cost of water agencies is increased 

by the need to rely on diesel generators or even having to build their own power 

plants, since power supply is erratic. Equipment and pipes are poorly 

maintained, leading to intermittent supply and high levels of non-revenue water. 

As of 2000, about 80% of all government-owned water systems in small towns 

were non-operational. Federal Capital Territory (FCT), Abuja receives part of 

its drinking water from lower Usuma dam. The capacity of the plant that treats 

surface water from the dam’s reservoir was in increased by the water transfer 

from Gurara dam in Kaduna state, in 2012 in order to cater for the growing 

population of the FCT.  

Gwagwalada is one of the fast growing and influential town in Federal Capital 

Territory (FCT) of Nigeria. Over the years the town depends largely on stream 

and ground water as her sources of water, these ground and stream water have 

continually been threatened by ground water pollution making the inhabitants 

vulnerable to health hazards associated with polluted ground water due to their 

high dependence on the ground water. The situation is likely to be exacerbated 

by poor economic situation of the inhabitants, poor planning system, high 

standard of living caused by proximity of the town to the Federal Capital City 

being the University town of the FCT.  

Today, there is increase in demand for sachet water in Gwagwalada which is as 

a result of increase in population and the inability of the water board to meet the 

need for water demand of the people. As a result of this, many people have gone 

into the production of sachet water in an attempt to meet the peoples demand 

and boost economic standard of living. This sachet water is in different label 

and some have obvious colors, odors and taste. This sachet water is assumed to 

be pure because it is labelled as pure water as such a lot of confidence is put 
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into its safety, reliability and accessibility due to its price. It is consumed all 

over the country in restaurants, homes, hotels, fast food joints, social events etc.  

The integrity of these sachets water is doubtful, rumor has it that most of the 

vendors do not treat their Sachet waters before selling to the public and this was 

also supported by Oladipo, et al., (2009). This becomes a concern for public 

health workers and any right thinking individual when one consider the fact that 

public including nursing mothers patronize these vendors to procure water for 

their small children. These sachet drinking water and food-drinks though 

beautifully labelled and advertised are not necessarily free of contaminants, to 

which they are exposed (Ekwunife et al.,2010).  

Despite efforts made by the National Agency for Food Administration Control 

(NAFDAC), the problem of poorly processed and contaminated sachet water 

persists causing infectious disease such as typhoid cholera etc. due to the 

presence of bacteria such as Bacillus sp., Pseudomonas sp., Klebsiella sp., 

Streptococcus sp., and oocyst of Cryptosporidia sp. Apart from environmental 

contaminants, improper storage and handling by vendors also poses a serious 

threat to the health of the ignorant consumers.  

Estimates show that about 80% of all disease episodes in developing countries 

are directly or indirectly related to lack of quality potable water (WHO 2011; 

Isa et al. 2013). Safe drinking water is, therefore, a basic need for human 

development (WHO 2011). However, the supply of safe drinking water is being 

threatened by rapid urban growth in developing countries including sub-

Saharan African region (WHO 2010, 2011; Stoler et al., 2015).  

It is against this background that this study wants to examine the compliance 

status of the producers of sachet water in Gwagwalada, with the NAFDAC 

standard. In order to achieve this aim, the physical, chemical and bacteriological 

properties of the sampled sachets water will be examine, the back of the sachet 

(nylon) will also be examine the results of the two will be compared,  and the 

results will be compared with NAFDAC standard. 

 

Materials and method  

Gwagwalada is one of the six area councils in the Federal Capital Territory, 

Abuja, with an area of 1,043 km2. Its geographical coordinates are 8° 56’291 
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North, 70 5’311 East, bounded to the south by Kwali Area Council, east by Abuja 

Municipal Area Council, north by Niger state and west by Abaji Area Council.  

 

 
Figure 1: Map of the Study Area         Source:   Balogun, (2001) 

 

However, at 1978 the population of Gwagwalada was put at 4314 people. Since 

1978, the population has continued to increase through high birth rate, low death 

rate and migration into the area. Since the movement of the seat of the Federal 

Government from Lagos to Abuja. The 1991, National Census gave the total 

population of the whole FCT as 378,671 people and Gwagwalada Area Council 

has a total of 80,841 people. However, the population of Gwagwalada in 2019 

was doubled to 157,770 (NPC, 2006). The increase in annual growth of the 

population has been influenced by the presence of tertiary institutions such as 

the University of Abuja, Custom College, University of Abuja Teaching 

Hospital, Nursing school, Major Seminary, College of Education among others. 

The movement of people from the Federal Capital City as a result of Demolition 
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and its long standing role as a centre of economic activities attracting a large 

spectrum of immigrants into it. 

The Federal Capital Territory has a temperature between 30°C to about 37°C, 

it is characterized by high diurnal ranges which sometimes drops off as low as 

17°C. The highest and lowest temperature drop considerably due to cloud cover. 

The relative humidity which is also low coupled with the high temperature in 

afternoons account for the desiccating effect of the dry season which is also 

marked by the presence of the harmattan haze. During the raining season, in the 

afternoon relative humidity rises to about 50%. In terms of physiological 

comfort, the high relative humidity gives the area a heat trap effect which makes 

it uncomfortably hot, the rainfall of the area depicts very high seasonal 

fluctuation sometime as high as 70%. The annual rainfall range is between 

1632mm to 1404mm. The end of the rains is around October to November. 

Geologically, Gwagwalada area is mostly underlain by Precambrian rocks 

consist of granite and schist of the crystalline basement complex. The rocks are 

high grade-metamorphic and igneous rock or Precambrian age.  

 

Sources of Data 

Data for this study was obtained from two main sources namely; Primary and 

Secondary data. The primary data includes the sachet water samples collected 

from the field, while the secondary data are those documents that contains the 

set sets standards for water quality. The    

 

Sample & Sampling Procedure 

About seventy sachet water producing companies identified in Gwagwalada 

Area council and were listed. Seven companies were randomly sampled and 

their sachet water samples were collected and put in a clean sterile container to 

avoid contamination. The collected samples were stored in an incubator before 

analysis. Analysis for the following parameters was carried out: pH, Total 

hardness, calcium, chloride, magnesium, iron, sulphate, TDS, Conductivity, 

turbidity and coliform count using standard laboratory techniques. The analysis 

was carried out at Kaduna state Water board laboratory. The results obtained 

were compared with the Federal Ministry of Environment standard. The results 

were compared with the FME standard using t-test to verify if there is 

significant difference between them. 
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Physiochemical and biological analysis of the water Samples 

The physicochemical examination of the water samples were completed within 

six hours of sample collection. The pH of each water sample was determined 

immediately after receiving the sample at the laboratory using a calibrated pH 

meter. The turbidity of each sample was measured with a digital 

spectrophotometer. A calibrated conductivity meter was employed for the 

determination of the Conductivity of the water samples. Other chemical 

analyses of the samples were done using methods specified in APHA (2005). 

Bacteriological examination of the samples was conducted by multiple tube 

fermentation tests described in APHA (2005) and Adetunde and Glover (2010). 

 

RESULTS AND DISCUSSION 

This section presents the results of the Laboratory analysis and the discussions 

of the results. The descriptive analysis of physiochemical and biological 

analysis of the sampled sachet water is presented Table 1.  

 

Table 1: Descriptive analysis of the Laboratory Analysis Results 
PARAMETE

R  

(Units= 

mg/L 

except 

where 

mention)  

SW 1 SW 2 SW3 SW 4 SW 5 SW6 SW7 Me

an  

SD CO

V    

IS 

OS IS OS IS OS IS OS IS OS IS OS IS OS 

Physical Parameters 

Temperatu

re  

26.

2 

25.

3 

26.

5 

25.2 26.

8 

25.4 26.

7 

25.

1 

27.

2 

25.

8 

27.

2 

26.

8 

25.

4 

26.

7 

26.

2 

0.7

7 

2.9 

pH 7.1 8.1 6.4 8.0 7.8 7.1 7.1 7.5 6.4 7.3 7.3 7.1 6.4 6.8 7.17 0.5

2 

7.3 

Turbidity 

(NTU) 

41 15 18 19 0.9 1.7 0.6 0.5 0.4 2.7 15 1.3 2.0 17 9.6

5 

11.0 114.1 

Conductivi

ty µS/cm 

151 16 210 32 6.6 34 22 24 14.

4 

12 2.3 5.7 26 15   

40.

8 

56.

8 

139.

3 

TDS 42 44 22 41 16 20 15 17 14 12 5.8 5.7 26 15 21.1 11.9 56.2 

Total 

Hardness 

(mg/l) 

60 0 52 0 57 5 25 12 53 32 36 23 45 13 29.

5 

20.

0 

67.9 

Alkalinity  48 13 46 15 80 40 52 55 36 38 36 37 30 32 39.

9 

15.

6 

39.0 

Chemical Parameters 

Sodium 

(Na+) 

 1.2 2.5 4.7 2.1 4.1 0.1 4.4 2.3 1.9 1.4 1.3 1.0 1.9 2.2 2.2

2 

1.2

5 

56.3 
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Potassium 

(K+) 

 0.2 0.0

1 

0.1 0.3 1.5 0.9 1.0 0.9 0.2 0.1 1.7 1.0 1.1 1.9 0.7

8 

0.5

9 

75.6 

Magnesiu

m (mg2+) 

 6.8  

0.0 

3.4 0.0  0.07 0.0

2 

0.11 0.0

3 

0.7 0.5 0.0 0.0

1 

0.

01 

0.

0 

0.8

3 

1.8

0 

216.

9 

Fluride (F-)   

0.01 

0.0

1 

0.01 0.0

4 

 0.01 0.0

1 

0.0

1 

0.0

1 

0.0

1 

0.0

1 

0.0

1 

0.0

1 

0.

01 

0.

01 

0.01 0.0

1 

100 

Iron(mg/l)  0.0  

0.2 

0.3 0.3 0.1 0.3 0.5 0.6 0.5 0.7 0.6 0.7 0.6 0.

8 

0.4

4 

0.2

3 

52.3 

Chloride 

(Cl-) 

 

22.1 

7.5

7 

21.2 9.22 15.4 14.

3 

1.7 1.6 9.11 0.0

3 

21.

0 

9.0 17.

6 

12.

4 

11.6 6.9

1 

59.6 

Nitrate 

(NO3
-)  

 

19.2 

4.4 26.1 3.8 3.5 0.5 1.2 0.6 0.1 0.0

1 

1.6

7 

0.2 0.7 2.1 4.5

8 

7.3

6 

160.

7 

Calcium(m

g/l) 

 12 0.0 15.2 0 11.1 8.2 9.8 7.4 6.7 6.7 5.8 6.3 8.0 8.7 7.5

6 

3.8

1 

50.4 

Phosphate, 

(PO3
4) 

 0.6  

0.0

4 

0.0 0.6 0.52 0.5

5 

0.0

9 

0.0

1 

0.0

2 

0.0

1 

0.0

4 

0.1 0.1

2 

 

0.

01 

0.19 0.2

3 

121.1 

Sulphate, 

(SO2-
4) 

 1.1 4.1 4.1 3.3 0.09 0.0

2 

0.3 1.0 0.9 0.8 0.2 0.7 0.6 0.6 1.27 1.3

4 

105.

5 

Biological  Parameters 

Total 

Coliforms 

(cfu/100m

l) 

 0.0 81 43 58 0.0 17.

0 

03 13 0.0  9 0.2 11.0 0 0 2.8

5 

4.76 167.

0 

Source: Field and Laboratory analyses (2019) 

 

The temperature of the sampled water ranged between 25.20C and 27.20C, it has 

a mean of 26.20C with a coefficient of Variation of 2.9% implying a very low 

variation. The pH value of the Sachet Water (SW) ranges between 6.4 and 8.1. 

The pH of SW2 is 6.4 and that of the nylon surface is 8.1 and the mean of the 

pH is 7.3 with coefficient of variation (COV) 7.3% which imply a very low 

variation meaning little different from each other. The turbidity of the SW 

ranges between 0.4NTU in SW5 and 41NTU SW1 and the COV of 114.1%, 

implying that there is very high variation in the level of turbidity of the sampled 

water. A careful observation shows that all the physical parameters analysed 

have high variation except that of pH that is low. 

The chemical analysis also revealed that all the analysed parameters have high 

variation; this is due to the fact that some have lower values recoded while 

others richer values. This is an indication that different water producing 

companies have different water qualities. The biological analysis shows that 

some SW majority of the Sachet water sampled are free of contamination while 

some are contaminated. SW1, SW3, SW5 and SW7, while samples SW2, SW4, 

and SW6 are contaminated with coliform. The nylon surface of the sampled 
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Sachet water shows that of the 7 samples Sachet water only one sample SW7 

that was not contaminated. This shows the level of sanitation and unhygienic in 

the handling Sachet water, probably by the producers and/or the Vendors. 

The results were further subjected to Analysis of Variance analysis in order to 

verify if there is significant variation in their physiochemical and biological 

properties. The result is presented in table 2. 

 

Table 2: Results of analysis of Variance of the physiochemical and biological 

properties of the sampled sachets water in G/lada 

Source of Variation SS df MS F P-value F crit 

Between Groups 7056.594 6 1176.099 1.589 0.1568 2.181 

Within Groups 82892.07 112 740.1077 
   

Total 89948.66 118         

The result of the analysis shows that the calculated F-ratio is 1.592 and F-critical 

is 2.181. Here F-calculated is less than the F-critical, implying that there is no 

significant variation between and within the physiochemical and biological 

properties of the sachet waster. This does not mean that there is no difference, 

but that the difference is not significant.     

 

Comparison analysis of the Sachet Water and the body of the Sachet water 

Nylon  

 
Figure 2: Comparison of the results of Sachet Water and the nylon surface water   

Source:   Laboratory analysis results, 2019  
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Comparing the Sachet Water (SW) and the Nylon surface water results shows 

that most of the parameters analysed have values greater than the nylon surface 

water, except the pH, TDS, and coliform that are lesser.   

 Table 3: t-test: Paired Two Sample for Means 

Parameter Freq Mean 

difference  

Standard 

Deviation diff. 

df t t- Critical  

one -tail 

Remark 

Sachet water vs  

Nylon surface 

14 6.27 9.93 16 2.01 0.7230 Significant  

The result of the analysis shows that the calculated t- cal. is 2.01 and t-critical 

is 0.7230. Here t-calculated is more than the t-critical, implying that there is 

significant difference between Sachet water and Nylon surface physiochemical 

and biological properties, in this case, it can be concluded that the coliforms in 

the surface of the nylon is more than that of the sachet water.  

 

Comparison analysis of the Sachet Water and FME  

Table 4: Comparison Analysis of the Sachet water and FME  

 Parameter   SW1 SW2 SW3 SW4 SW5 SW6 SW7 FME 

pH 7.1 6.4 7.8 7.1 6.4 7.3 6.4 6.5-8.5 

Turbidity (NTU) 41 18 0.9 0.6 0.4 15 2 5 

Conductivity µS/cm 151 210 6.6 22 14.4 2.3 26 1000 

TDS 42 22 16 15 14 5.8 26 500 

Total Hardness (mg/l) 60 52 57 25 53 36 45 5 

Alkalinity  48 46 80 52 36 36 30 500 

Sodium (Na+) 1.2 4.7 4.1 4.4 1.9 1.3 1.9 200 

Potassium (K+) 0.2 0.1 1.5 1 0.2 1.7 1.1 50 

Magnesium (mg2+) 6.8 3.4 0.07 0.11 0.7 0 0.01 20 

Fluride (F-) 0.12 0.51 0.15 0.03 0.07 0.81 0.21 1.5 

Iron(mg/l) 0 0.3 0.1 0.5 0.5 0.6 0.6 0.3 

Chloride (Cl-) 22.1 21.2 15.4 1.7 9.11 21 17.6 250 

Nitrate (NO3)  19.2 26.1 3.5 1.2 0.1 1.67 0.7 50 

Calcium(mg/l) 12 15.2 11.1 9.8 6.7 5.8 8 50 

Phosphate, (PO3
4) 0.6 0 0.52 0.09 0.02 0.04 0.12 <6 

Sulphate, (SO2-
4) 1.1 4.1 0.09 0.3 0.9 0.2 0.6 100 

Total Coliforms (cfu/100ml) 0 43 0 3 0 0.2 0 10 
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81 58 19 13 9 11 0 

Source:   Laboratory analysis results and FME, (2019)  

 

The results of the analyses were further compared with the permissible level set 

by Federal Ministry of Environment (FME). Results of the analysis shows that 

three out of the seven samples analysed have high turbidity of 41NTU, 18NTU 

and 15NTU for SW1, SW2, SW6 respectively, compared with the FME 

standard of 5NTU.  

The conductivity and TDS all fall within the acceptable limit set by FME 

standard. All the sampled sachets water has total hardness above the FME limit. 

Though there is no health impact as to the level of conductivity and TDS. All 

the chemical parameters analyses are within the FME permissible limit. 

The biological analysis have shown that though some samples are completely 

free of coliform contamination, but some do have; with sample 2 (SW2) having 

the highest percentage of the coliform in the water. Comparing with the 

permissible level of FME, all fall within their limit, except that of SW2 which 

was very high. All the surface nylon of the analysed Sachet water has coliform 

contamination on them except SW7 that was free of the contamination. 

Comparing the results with FME standard it shows that SW5 and SW7 have 

free contamination of surface nylon as their counts are 9cfu/100ml and 

0cfu/100ml which are less than 10cfu/100ml as set by FME standard.         

 

Table 5: t-test: Paired Two Sample Means for Experimental and FME standard  

Parameter Freq. Mean 

difference  

Standard 

Deviation diff. 

df t t- Critical  

one –tail 

Remark 

Sachet water vs  

FME standard  

17 128.4 251.6 16 2.383 1.74588 Significant  

 

The result of the analysis shows that the calculated t- cal. is 2.383 and t-critical 

is 1.74588. Here t-calculated is greater than the t-critical, implying that there is 

significant difference between Sachet water results and FME standard, in this 

case, it can be concluded that though most of the parameters fall within the 

acceptable limit, but the few that are too low or too high also significantly 

brought about the different.   
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DISCUSSION OF RESULTS  

The standard temperature of drinking water according to WHO/FME is 25 °C. 

Temperature is a measure of the average thermal energy of a substance (Ibrahim 

2015). The sachet water analyzed has temperature range of 25.20C and 27.2°C. 

However, the temperatures for the sachet water fell within the optimal growth 

temperature (20-45)°C for mesophilic bacteria (Prescott, et al 1999). The 

microbiological characteristics of drinking water are related to temperature 

through its effects on water-treatment processes and its effects on both growth 

and survival of microorganisms (WHO, 1993). According to Onweluzo, 2010, 

temperatures within this range are favourable for maximum growth of 

mesophyll bacteria including human diseases causing agents. This phenomenon 

has the tendency to promote the development of undesirable taste and odour in 

water with time.  

The measurement of alkalinity and pH is needed to determine the corrosiveness 

of the water. In general, water with a pH less than 6.5 could be acidic, soft, and 

corrosive (Edimeh, Eneji, Oketunde and Shaato, 2011). The pH of all the 

sample sachet water is within the acceptable limit, except that of SW2 that was 

slightly acidic with pH 6.4. Acidic water could contain metal ions such as iron, 

manganese, copper, lead, and zinc. In other words, acidic water contains 

elevated levels of toxic metals. Acidic water can cause premature damage to 

metal piping and have associated aesthetic problems such as a metallic or sour 

taste (Edimeh, et al., 2011). It can also stain laundry and cause “blue-green” 

color staining on sinks and drains. More importantly, there is health risks 

associated with these toxins (Aremu, 2011). The primary way to treat the 

problem of low pH water is with the use of a neutralizer. From the results 

obtained in the study, the alkalinity of sachet water ranged from 30-88mg/L. 

The values of alkalinity of the sachet water samples were below the FME 

standard of 500 mg/L. This present investigation was similar with studies earlier 

reported (Edimeh, et al., 2011, and Aremu, 2011).  

The Turbidity of drinking water is purely dependent on the amount of 

particulate matter present in it. It interferes with disinfections and known to 

have effects on taste, odour and colour of water (Ndinwa et al., 2011).  Results 

of the analysis shows that three out of the seven samples analysed have high 

turbidity of 41NTU, 18NTU and 15NTU. Therefore, the observed high turbidity 

in the three samples is a reflection of the presence of Total Suspended 

Substances.    
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Conductivity is a measure of water’s capability to pass electrical flow; this 

ability is directly related to the concentration of ions in the water, these 

conductive ions come from dissolved salts and inorganic materials such as 

alkalis, chlorides, sulfides and carbonate compounds.is one of the most common 

anions found in tap water. Conductivity of the sachet water showed conductivity 

value of 2.3 to 210µscm-1. This value is far too low in all the samples except 

SW1 AND SW2 that are 151 and 210 respectively, compared to the maximum 

of 1000 µscm-1 recommended for drinking water by WHO standard. According 

to Ndinwa, et al., (2012), low E.C value denotes the presence of minimal 

amount of dissolved salts (mineral elements such as calcium, magnesium and 

fluoride) in water. The long term drinking of packaged water with E.C value of 

less than 40µscm-1constitute a number of health risks such as higher probability 

of fracture in children, pregnancy disorder (preeclampsia), diuresis, premature 

or low baby weight at birth and increased tooth decay Guler and Alpalsan 

(2009). 

Some solids were found to have dissolved in the sachet waters investigated but 

they were far below the permissible level of total dissolved solids (TDS) value 

(500 mg/L) of FME. TDS combine the sum of all ion particles that are smaller 

than 2 microns (0.0002cm) (Lindsey and Scott, 2010). This includes all the 

disassociated electrolytes that make up salinity concentrations, as well as other 

compounds such as dissolved organic matter. In “clean” water, TDS is 

approximately equal to salinity (NOAA. 2014). TDS concentrations outside of 

a normal range can cause a cell to swell or shrink. This can negatively impact 

aquatic life that cannot compensate for the change in water retention. While 

TDS measurements are derived from conductivity, some states, regions and 

agencies often set a TDS maximum instead of a conductivity limit for water 

quality (Stewart, 2005). TDS can also affect water taste, and often indicates a 

high alkalinity or hardness ((NOAA. 2014). 

When water passes through or over deposits such as limestone, the levels of 

calcium, magnesium and hydrogen chloride ions present in the water can greatly 

increase and cause the water to be classified as hard water. The total hardness 

of sachet water in this study ranged from 25-60 mg/L. It is important to note 

that tough the values of the hardness contents obtained for the sachet water in 

this study are above the FME standard but does not necessarily indicates that 

the water poses a health risk as no standard values were given by WHO, also 

according to American water works association indicates that ideal quality 
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water should not contain more than 80mg/l of total hardness as CaCO3. This 

implies that the sample water is within the acceptable value for total hardness. 

Analysis of the results for this study shows that the sodium concentration of 

sachet water ranges between 1.2-4.6mg/L. The FME guidelines value stipulates 

a maximum concentration level of sodium in drinking water to be 200mg/L. 

The Sodium concentration level in the sampled sachet water was within the set 

guideline value. The value observed in this study is low when compared with 

the results of (Oyelude and Ahenkorah, 2012). Sodium has the tendency of 

affecting the taste of water meant for consumption when its concentrations are 

above the threshold limit value.  

Potassium is necessary for living organism functioning hence found in all 

human and animal tissues particularly in plants cells. The total potassium 

amount in human body lies between 110 and 140g. It is vital for human body 

functions like heart protection, regulation of blood pressure, protein dissolution, 

muscle contraction, nerve stimulus etc. The value of potassium in all the 

sampled Sachet water is less than 2. Potassium deficiency is rare but may lead 

to depression, muscle weakness, heart rhythm disorder etc. (Meride and 

Ayenew, 2016). This implies that there is deficiency of potassium in the sample 

water.  

Magnesium is the 8th most abundant element on earth crust and natural 

constituent of water. It is essential for proper functioning of living organisms 

and found in minerals like dolomite, magnetite etc. Human body contains about 

25g of magnesium (60% in bones and 40% in muscles and tissues). According 

to WHO/FME standards, the permissible level of magnesium in water should 

be 50mg/L. In this present study, magnesium in sachet water ranged from 11.02-

22.84mg/L while that of bottled water ranged from 0-6.8mg/L. this results 

implies that Magnesium present in sachet water analyzed is below the 

permissible level by WHO/FME. 

According to world health organization, 2001 iron is said to be the most 

abundant elements on earth, it is an essential elements for humans, and it is used 

in a variety of industrial processes. The FME permissible limit for iron is 

0.3mg/L, which is the consumer acceptability rate by Federal Ministry of 

Environment, the result of the water analysis ranged between 0cfu/100ml -

0.6cfu/100ml. This implies that SW1-SW3 and SW4-SW6 are within and above 

the FME standards respectively. It therefore means that the water sample 

without Iron could be a problem as low iron contain is said to be dangerous. 
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Chloride is mainly obtained from the dissolution of salts of hydrochloric acid 

as table salt (NaCl), NaCO2 and added through industrial waste, sewage, sea 

water etc. Surface water bodies often have low concentration of chlorides as 

compare to ground water. It is very importance for metabolic activity in human 

body and other main physiological processes (Meride, and Ayenew, 2016). 

High chloride concentration damages metallic pipes and structure, as well as 

harms growing plants. In this study, chloride ions concentration was observed 

to vary from 5.8-15.2mg/L for the sampled sachet water. The result is 

appreciably within the FME guideline of 250mg/L desirable for drinking water. 

This limit has been laid down primarily based on taste considerations. However, 

no adverse health effect on humans has been reported from intake of water 

containing even higher concentrations of chloride (Nelson and Cox, 2005). But 

higher concentration of chloride ions in drinking water can add its taste to the 

water. The value of chloride observed in this study is like the 1.42-9.00mg/L 

reported for sachet water, but was higher than 0.31-3.03mg/L reported by 

(Ndinwa, et al., 2012). On the other hand, chloride values observed in this study 

were lower when compared to the range of 5.05-18.97mg/L and 8.95-

24.80mg/L reported for sachet and bottled water respectively in Ghana 

(Oyelude, and Ahenkorah, 2012) and 2.94-19mg/L for processed drinking water 

in Turkey (Guler, (2007). 

Calcium is the 25th most abundant element on the earth crust and is very 

important for human cell physiology (Aremu, (2011). About 95 % of calcium 

in human body is stored in bones and teeth. High deficiency of calcium in 

humans may cause rickets, poor blood clotting, bones fracture etc. and the 

exceeding limit of calcium produced cardiovascular diseases. Calcium plays a 

key role in bone formation and development (Guler, Alpaslan, 2009). 

According to WHO, 1993 standards, its permissible level in drinking water is 

50mg/L. In this study, a range of 5.8-15.2mg/L of calcium was observed in 

sachet water. Calcium present in sachet water investigated was below the 

permissible level by FME. This low level of calcium was also reported for 

packaged water in by (Guler and Alpaslan, 2009) stated that “adult within the 

age bracket of 19-50 years requires 1000mg Ca2+”. Extensive consumption of 

these brands of water over some period might be associated with some health 

issues because of the minute presence of calcium. It is advisable that water with 

high quantity of calcium within the permissible limit should be consumed 

always. Although there is no established proof on adverse health effects 
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attributed to excess calcium in drinking water, but excess calcium ions are 

known to cause water hardness (Oyelude and Ahenkorah, 2012).  

The calcium value for the sampled sachet water ranged between 5.8-15.2 mg/L, 

this value is far below the FME limit of 50mg/L for drinking water. Over 99% 

of total body calcium is found in bones and teeth, where it functions as a key 

structural element. Inadequate intakes of calcium have been associated with 

increased risk of osteoporosis, nephrolithiasis (kidney stones), colorectal 

cancer, hypertension and stroke, coronary artery disease, insulin resistance and 

obesity. Inadequacy of calcium as stated above can be dangerous to health as 

this result to various health associated sickness. 

The presence of total coliforms in treated drinking water is a measure of its 

general sanitary quality. The total Coliform count investigated shows that 

sampled water SW2 has 43cfu/100ml, SW4 has 3 cfu/100ml and SW6 has 0.2 

cfu/100ml, of coliform count presence in the water, which signifies bad water 

quality, while the remaining samples were free of coliform contamination. The 

body surface of the sachet water nylon when anlysed shows that of all the 

sampled sachet water only SW7 was free of coliform contamination. This 

implies that bulk of the contaminations comes from improper hygiene. The 

presence of coliform bacterial in drinking water will pose risk of contracting a 

water-borne illness. This can come from different sources other than fecal 

matter. The problem with sachet water is mostly the handling by the vendors. 

You will notice that in the study area being one of the satellite towns in FCT, 

many migrants and low income earners are abound, coupled with the weather, 

especially during the dry season, bring about high demand and supply of sachet 

water popularly called pure water. During the hot season, water vendors of 

different categories are seen, ranging from water tankers, wheel barrow pushers, 

truck pusher to sachet water sellers. The common feature of these vendors is 

that they lack personal hygiene. They look very dirty and yet distributing ‘pure’ 

water as normally called with lots of contaminations.   

 

Conclusion and recommendation  

It is pertinent to note that despite the efforts of NAFDAC in ensuring quality 

Food and drinking water in particular; there other means that this water gets 

contaminated outside the manufacturing companies. Results of this study shows 

that irrespective of some producing companies and Vendors, the quality of 

sachet water packaged and sold in the study area are doubtful and could have 
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some health implications depending on the type of coliform found in them. Base 

on this conclusion, the following recommendations are proffer:- 

i. There should be improvement on the ratio of all the essential minerals 

present in the water as far as human health is concern.  

ii. There is need for improvement on the biological treatments of the 

drinking water. 

iii. There should law and dress code been enforce to guide the conduct 

and maintain sanitation and personal hygiene standard of all water 

vendors.   

 

REFERENCES 

Adetunde, L.A. and R.L.K. Glover (2010). Bacteriological quality of borehole 

water used by students’ of University for development studies, Navrongo 

campus in upper-east region of Ghana. Curr. Res. J. Biol.Sci., 2(6): 361-

364. 

Alhassan AJ, Imam AA, Yakasai AM (2008): Quality assessment of Sachet 

water packaged around Kano Metropolis, Nigeria. Bayero J Pure Appl Sci 

1(1): 83-87.  

APHA (2005) Standard Methods for the Examination of Water and Wastewater, 

21st (edn.), American Public Health Association, American Water Works 

Association, Water Environment Federation, Washington DC, USA.  

Aremu MO (2011) Physicochemical characteristics of stream, well and 

borehole water sources in Eggon, Nasarawa State, Nigeria. J Chem Soc 

Nigeria 36(1): 131-136.  

Augustine I Airaodion, Ogbonnaya Ewa, Olaide O. Awosanya, Emmanuel O. 

Ogbuagu, Uloaku Ogbuagu, et al., (2019): Assessment of Sachet and 

Bottled Water Quality in Ibadan, Nigeria. Glob J Nutri Food Sci. 1(4): 

2019.   

Balogun O (2001): The Federal Capital Territory of Nigeria: Geography of Its 

Development. University Press, Ibadan 

Edimeh PO, Eneji IS, Oketunde of, Shaato R (2011): Physico-chemical 

parameters and some heavy metals content of Rivers Inachalo and Niger in 

Idah, Kogi State. J Che Soc Nigeria 36(1): 95-101.  

Ekwunife, C.A., Okafor, S.O., Ukaga C.N .Ozumba, N.A, Eneanya, C.I. (2010): 

Parasites Associated with Sachet Drinking Water (Pure water) in Awka, 

South-Eastern, Nigeria sierra Leone. Journal of Biomedical Research. 



 

Page 124                                                                  IJASD Vol. 20 (2) 2020 ISSN – 2218-8777 

 
 

Guler C (2007): Evaluation of maximum contaminant levels in Turkish bottled 

drinking waters utilizing parameters reported on manufacturer’s labeling 

and government-issued production licenses. Journal of Food Composition 

and Analysis. 20(3-4): 262-272.  

Guler C, Alpaslan M (2009): Mineral content of 70 bottled water brands sold 

on the Turkish market: Assessment of their compliance with current 

regulations, Journal of Food Composition and Analysis 22(7-8): 728-737.  

Ibrahim MD, Umaru M, Akindele AA (2015): Qualitative Assessment of Sachet 

and Bottled Water Marketed in Bauchi Metropolis, Nigeria. Chemical and 

Process Engineering Research 37: 11-23.  

Isa, M. A., Allamin, I. A., Ismail, H. Y. & Shettima, A. (2013): Physicochemical 

and bacteriological analyses of drinking water from wash boreholes in 

Maiduguri Metropolis, Borno State, Nigeria. African Journal of Food 

Science 7 (1), 9–13. 

Khaniki G.R.J, Zerei, A. Kamkar, A., Fazlzadehdavi, M, Ghader poor, M. 

(2010): Bacteriological Evaluation of bottled water from domestic brands 

in Tehran markets in Iran. World Applied Science Journal. 

Meride, Y. Ayenew, B. (2016): Drinking water quality assessment and its 

effects on resident’s health in Wondo genet campus, Ethiopia. 

Environmental Systems Research 1:1-7.  

National Agency for Food Drug Administration and Control (2009): Guidelines 

for Registration of food and water manufactured in Nigeria 

NAFDAC/RR/005/00, Available at, 

http://www.nafdac.gov.ng/index.php?option=com_docman=103. 

Ndinwa, C.C.G., Chukumah, O.C., Edafe, E.A., Obarakpor, K.I., Morka, W., 

and Osubor Ndinwa, P.N., (2012): Physio-chemical and bacteriological 

characteristics of bottled and sachet brand of packaged water in Warri and 

Abraka, Southern Niger. Journal of Environmental Management and 

Safety. 3(2): 145-160.  

Nelson D.L, Cox M.M. (2005): Lehninger’s principle of Biochemistry. Revised 

Edition p: 21-45.  

Nigeria C.A. (2004): NAFDAC to ban sachet pure water-99% Samples 

Contaminated. CAMON. 

NOAA (2014): Harmful Algal Blooms. In: National Ocean Service.  



 

Page 125                                                                  IJASD Vol. 20 (2) 2020 ISSN – 2218-8777 

 
 

Okonko I.O., Ijandipe L.A., Ilusanya OA, et al. (2009): Incidence of urinary 

tract infection (UTI) among pregnant women in Ibadan, South-Western 

Nigeria. Afr J. Biotechnol. 8: 6649-6657. 

Oladipo I.C. Onyenika I.C. Adebiyi A.O. (2009): Microbial analysis of some 

vended sachet water in Ogbomoso, Nigeria. African Journal of Food 

Science. 3(12):406-412. 

Omotayo, R.K. Denloye, S.A. (2002): The Nigerian experience on food safety 

regulation conference nom document report FAO/WHO. Global forum of 

food safety regulation, Nigeria. NAFDAC, Publication. 

Onweluzo JC, Akuagbazie CA (2010): Assessment of the Quality of Bottled 

and Sachet Water Sold In: Nsukka Town. Agro-Science Journal of Tropical 

Agriculture, Food, Environment and Extension 9(2): 104-110.  

Oyelude E.O., Ahenkorah S. (2012): Quality of Sachet Water and Bottled Water 

in Bolgatanga Municipality of Ghana. Research Journal of Applied 

Sciences, Engineering and Technology. 4(9): 1094-1098.  

Prescott LM, Harley JP, Klein DA (1999): The influence of Environmental 

Factors on Growth. Microbiology, (4th edn), Mc Graw-Hill, USA.  

Stewart R (2005): Distribution of Plankton. In Oceanography in the 21st 

Century -An Online Textbook.  

Stoler J, Tutu RA, Winslow K: Piped water flows but sachet consumption 

grows: The paradoxical drinking water landscape of an urban slum in 

Ashaiman, Ghana. Habitat Int. 2015; 47: 52–60. 

Umeh CN, Okorie OI, Emesiani GA (2005): Towards the provision of safe 

drinking water the bacteriological quality and safety of sachet water in 

Awka, Anambra State. In: the book of Abstract of the 29th Annual 

Conference and General meeting on Microbes. 

Wartburton D, Harrison B, Crawford C, Foster R, Fox C, Goar L, Krol P. 

(1998): A further review of the microbiological quality of bottle water sold 

in Canada, 1992-1997 survey results. International Journal of food 

Microbiology.  

WHO (1993) Guidelines for Drinking Water Quality”, Vol. 1, 

Recommendations: World Health Organization, Publication, Geneva, 

Switzerland, Europe.  

WHO (2001) Guidelines for Drinking Water Quality: Microbial Methods”. (2nd 

edn), Vol. 1, World Health Organization, Geneva, Switzerland, Europe.  



 

Page 126                                                                  IJASD Vol. 20 (2) 2020 ISSN – 2218-8777 

 
 

WHO (2004): Water sanitation and Health (W.S.H), Water Sanitation and 

Hygiene Links to Health, Facts and Figures. 

WHO (2010): Progress on Sanitation and Drinking Water: 2010 Update. World 

Health Organization, Geneva, Switzerland. 

WHO (2011): Drinking Water: Equity, Safety and Sustainability. World Health 

Organization, Geneva, Switzerland.   

 

 

 

 

 

  


