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ABSTRACT 

The problem of environmental pollution is a major concern in some cities of 

Nigeria. Port Harcourt and its environs have been plagued with the problem of 

clean water supply. Thus a better understanding of the physicochemical and 

bacteriological status of its water will help to address this daunting problem and 

other issues of human health. The analysis was carried out on six brands of 

sachet water supplied in Port Harcourt. These brands of water were collected, 

labelled and analysed for their physicochemical and bacteriological status.  The 

physicochemical contents were determined with the use of meter and gravimetric 

method. The results showed that four brands of the water have pH values lower 

than the standard set by the National Agency for Food and Drug Control 

(NAFDAC) for drinking water, while two brands of the water have pH values 

within NAFDAC standard for drinking water. Batch A had a pH of 6.06; Batch B- 

6.43; Batch C-6.35; Batch D-6.65; Batch E-7.01 and Batch F-6.35. Thus the 

results showed that batch A water, batch B water, batch C water and batch F 

water are acidic and unsafe for drinking while batch D water and batch E water 

have neutral pH values and are safe for human consumption. However, the 

bacteriological assessment revealed a high level of impurity in batches A, B, C, 

and F water. Whereas the level of impurity in batches D and E sachet water was 

minimal. The assessment showed positive test for escherichia coli, entero coli, 

faecal coli and total coliform for batches A, B, C and F water. But the same 

assessment results showed negative test for batch D water and batch E water. 

Therefore, the former brands of water are not safe for drinking because of the 

presence of bacteria while the later brands of water are suitable for human 

consumption because of the absence of bacteria. 
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INTRODUCTION 

Pure water is an odourless, tasteless, and clear liquid. It is one of nature’s most important gifts to 

mankind. Water is necessary for the digestion and absorption of food; it helps to maintain proper 

muscle tone, supplies oxygen and nutrients to the cells, rids the body of wastes and serves as a 

natural air conditioning system. Health officials emphasize the importance of drinking, at least, 

eight glasses of clean water every day to maintain good health (Baharat, Jet al, 2003). Therefore, a 

reliable supply of clean water is highly essential in a bid to promote healthy living amongst the 

inhabitants of any geological region. However, many years of neglect by government and 

inadequate investment in public infrastructure has left the public drinking water supply in Nigeria 

in an unreliable state. The society has, therefore, taken to several adaptive measures of alleviating 

this stress. One of these is dependence on sachet water, popularly known as “pure water”. The 

production, marketing and consumption of sachet water have increased tremendously.  
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There are now several brands of packaged water marketed in Nigeria and other developing 

countries. Sachet water is readily available and the price is affordable, but there are concerns about 

their purity. The integrity of the hygienic environment and the conditions where the majority of the 

sachet water are produced are also in doubt. Although internationally documented evidence is rare, 

there are claims of past outbreaks of waterborne illnesses that resulted from the consumption of 

polluted sachet water (Dada, AC, 2009). The National Agency for Food and Drug Control 

(NAFDAC) is mandated to enforce compliance with internationally defined drinking water 

guidelines but regulation of the packaged water industry aimed at good quality assurance has 

remained a challenge to the agency. To control the menace of polluted sachet water, NAFDAC 

declared a possible gradual nationwide ban on sachet water to allow the manufacturers of sachet 

water to start closing or change to bottle water packaging. The successful implementation of this 

ban has remained far from reality as the sachet water business has been witnessing tremendous 

growth, especially among the poor and the middle social class. Few studies have been conducted in 

recent years on the quality of packaged water in Nigeria. These focused primarily on the end-

product, leaving out the processes that determine the final packaged water as well as the people in 

whose hands lie the will and power to effect the desired change. Consequently, practicable 

recommendations aimed at changing the status quo have not yet emerged. This study is set out to 

ascertain the bacteriological and physiological quality of sachet water in relation to NAFDAC 

standards to determine the possible causes of odour and bad taste in some sachet water in Port 

Harcourt, Nigeria. 
 

MATERIALS AND METHODS 

SAMPLE COLLECTION: The samples of the various brands of sachet water were collected in 

Port Harcourt, Nigeria. They were all labelled and analysed accordingly. 

Microbial Assessment: The common bacteria tested included:  

   (i) Total Coliform 

   (ii) Escherichia Coli 

   (iii) Entero Coci 

   (iv) Faecal coliform 

The method used for this assessment is called Multiple Tube Method. About 10ml of water sample 

is diluted with 100ml of sterile growth medium and an aliquot of 10ml is then decanted into each of 

ten tubes. The remaining 10ml is diluted again and the process repeated. At the end of five 

dilutions, fifty tubes are produced. The tubes are then incubated at a pre-set temperature for a 

specified time and at the end of the process, the number of tubes with growth is counted for each 

dilution. Statistical tables were then used to derive the concentration of organisms in the original 

sample. 

pH Determination: This was done with the use of the meter method. The meter was allowed to 

stabilize for 15mins and then set to the effluent temperature. The electrode was rinsed with distilled 

water and then calibrated. Thereafter, it was dipped into the various samples of the sachet water. 

The values were recorded accordingly. 

Determination of Dissolved Solid: This was done by using the gravimetric method. A 250ml 

conical flask was weighed after thorough drying. About 50ml of effluent was filtered into the flask 

and heated on an electro thermal oven to evaporate the filtrate. It was, then, cooled to room 

temperature in a desiccator and reweighed. 

Calculation:  

TDS (mg/l) = (weight of flask and solid residue – weight of empty flask) x 1000 x 20 

Determination of Total Suspended Solids: This was done using the gravimetric method. A filter 

paper was dried in an oven at 105⁰C and weighed. About 50ml of effluent water was filtered 

through the paper. The paper was dried to a constant weight at 105⁰C. It was then cooled to room 

temperature in a desiccator and reweighed. 



76 
 

International Journal of Advancement in Development Studies, Volume 16, Number 1, 2021 
 

Calculation: 

TSS (mg/l) = (weight of filter paper and residue – weight of empty filter paper) x 1000 x 20 

 

Conductivity Measurement: This was done by the meter method. The meter was stabilized for 

15mins and then calibrated with potassium chloride solution. The electrode was rinsed with 

distilled water and then dipped into the effluent sample; and the result was recorded. 

Determination of Total Hardness: About 100ml of water sample was measured into a 250ml 

Erlenmeyer flask and 2.0ml of the buffer solution was added. Then eight drops of erichrome black 

T indicator was added and titrated with EDTA solution. The change from wine – red to pure blue 

showed the end point. 

Calculation: 

Total Hardness (mg/l) CaCO3 = (ml of EDTA) (m) (100.1) (1000) ⁄ sample Volume 

Determination of Alkalinity in Water: About 50ml of the water sample was measured out into a 

conical flask and placed over a white porcelain tile. Then two drops of phenolphthalein indicator 

were added. The sample turned pink in each case and was titrated with 0.2M H2SO4 to a colourless 

end point. 

 P (ppmCaCO3) = No. of ml of 0.2M H2SO4 x 20 

Determination of Nitrate: About 2ml of concentrated ammonium chloride solution was added to 

100ml of water sample. This was properly mixed and poured into a cadmium column. The first 

30ml of the solution passing through the column was discarded and then the 50ml of the solution 

was, afterwards collected. Thereafter, 1.0ml of sulphanilamide solution was added to the 50ml 

reduced sample and left for 2 minutes. Then 1.0ml solution was added and thoroughly mixed. After 

30 minutes, the extinction of the solution in a 1cm cell against distilled water using a wavelength of 

543nm was measured. 

Determination of Chloride: About 25ml of water sample was pipetted into a beaker and few drops 

of K2CrO4 were added as indicator. The mixture was titrated against AgNO3 solution to a brick red 

as the end point. 

Calculation: 

 Amount of chloride (mg/l) = Vf(AgNO3) x 0.5 x 1000 ⁄Vs (Sample) 

Determination of Phosphate and Sulphate: The reactive phosphate in water was determined by 

Murphy and Kiley method of each sample using an ultraviolet spectrometer. 
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RESULTS  

 

 DISCUSSION 

 The results obtained in this study showed that these brands of sachet water sold in various areas in    

the city of Port Harcourt, Nigeria exhibited variable characteristics in terms of their microbiological 

quality. Out of the brands of sachet water studied, five of them were contaminated with coliform 

bacteria although at varying levels of counts per 100ml of drinking water. Only the batch E water 

met the standard by NAFDAC in this case. Thus the others failed to meet the NAFDAC drinking 

water standard. The absence of E. Coli and F. Coli in batches A,C,D,and E water samples could be 

attributed to better hygienic practices observed in their various areas of production like the use of 

sterilised sealing machine, improved and hygienic filling system, use of deep well sited away from 

sewage system and treatment process employed (Edberg, SC,1996). Some studies in other parts of 

the country had reported similar bacterial load indicative of poor water quality (Olayemi, 1999; Itah 

and Akpan, 2005). 

Ajayi et al (2008), had reported an earlier study of packaged drinking water in Ibadan, Nigeria in 

which larger proportions of sachet water were found to show positive coliform counts compared to 

bottled water. Most sachet water manufacturers have been observed to utilize shallow contaminated 

boreholes and municipal tap water as raw water sources which result in high bacteria 

contamination. The source of water and its location have great consequence on the microbial load 

of the packaged water, since water source located near a sewage system is sure to be contaminated  

Parameter NAFDAC 

STD 

BATCH 

(A) 

BATCH 

(B) 

BATCH 

(C) 

BATCH 

(D) 

BATCH 

(E ) 

BATCH 

(F) 

pH 6.5-8.5  6.06 6.43 6.35 6.65 7.0 6.38 

TDS (mg/l) 500.00 20.00 20.00 20.00 18.00 15.00 20.00 

TSS (mg/l) 500.00 20.00 20.00 20.00 20.00 18.00 20.00 

Conductivity 1000.00 25.00 80.00 25.00 50.00 20.00 40.00 

Chloride 

(mg/l) 

100.00 8.00 8.00 8.00 8.00 8.00 8.00 

Alkalinity 

(mg/l) 

100.00 2.40 1.60 2.30 1.80 1.20 2.10 

Total 

Hardness 

(mg/l) 

100.00 4.00 16.00 4.00 6.00 2.00 9.00 

Turbidity 

(NTU) 

5.00 5.00 0.04 5.00 3.00 5.00 5.00 

Nitrate  

(mg/l) 

10.00 0.88 0.08 2.50 4.20 7.00 1.85 

Phosphate 

(mg/l) 

100.00 0.01 0.07 1.25 2.10 5.00 0.85 

Sulphate 

(mg/l) 

100.00 13.77 0.69 10.50 6.80 15.00 2.30 

Total 

Coliform 

(cfu/100ml) 

0.00 9.00 46.00 6.00 1.00 0.00 10.00 

Faecal Coli 

(cfu/100ml) 

0.00 0.00 14.00 1.00 0.00 0.00 9.00 

Escherichia 

Coli(cfu/ml) 

0.00 0.00 13.00 0.00 1.00 0.00 3.00 

EnteroCoci 

(cfu/ml) 

0.00 10.00 21.00 15.00 1.00 0.00 2.00 
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With escherichia coli and faecal coli. Besides, inadequate sanitation and unhygienic practices 

account for major source of microbial contamination of any portable water.  

The pH of some of the water samples were below standard, except Uniport and perhaps Junac 

water, indicating acidic nature of the sachet water. This shows that the water is not safe for 

drinking. Ideally, the water should be treated to adjust the pH to the required value of 6.5-8.5 as 

stipulated by NAFDAC to ensure safety of the consumers. 

 

CONCLUSION 

Water samples from batches A to D have pH values lower than the NAFDAC standard for drinking 

water while the samples from batches E and F have pH values within NAFDAC standard for 

drinking water. Thus the water samples from batches A-D are acidic and unsafe for drinking. The 

bacteriological assessment revealed a high level of impurity in the water samples from batches A-D 

and minimal impurity in water samples in batches E and F. Therefore, the former batches (A-D) are 

not safe for drinking because of the presence of bacteria while the later batches (E and F) are safe 

for drinking because of the absence of bacteria. 
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