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ABSTRACT 
Water is an important gift of nature, and a basic need of lives. As useful as water is, its qualities been 
threatened by point and non-point pollution that results into serious health concern and becomes public 
issues. The aim of this research was to assess the bacteriological qualities of sachet drinking water that is 
sold within and outside Osun state Polytechnic, Iree, Osun state, Nigeria, through total coliform, faecal 
coliform and total heterotrophic bacterial counts following standard microbiological procedures. Ten 
different sachet water samples were randomly purchased and were designated to be SD1– SD10. The 
results obtained for total heterotrophic bacterial counts ranged between (0.7x10

2
-3.8x10

3
)cfu/ml. SD4, 

SD6 and SD7 had the least value of 0.7x10
2
cfu/ml which were below the WHO standard of 1.0x10

2
cfu/ml 

while rest samples had values higher than WHO standard with SD1and SD3 having the highest values of 
3.8x10

3 
cfu/ml.The result obtained for total coliform counts ranges between (3 - 95) cfu/100ml which was 

higher than WHO standard of 1cfu/100ml. The faecal coliform counts values obtained was between (0-
1.02x10

2
)cfu/100ml, almost all the samples tested for faecal were within WHO standard of (0) zero 

cfu/100ml excerpt SD1 and SD3 with value of 1.02x10
2
cfu/100ml which were higher than WHO standard. 

The bacteria isolated in all samples were identified to include Providencia reltiger, Aeromonas spp 
Acinectobacter spp, Pseudomonas spp Proteus spp, Bacillus spp and Bacillus substilis.  SD4, SD6 and SD7 
among all the analyzed sachet water were found to conform with the WHO standards in faecal coliform 
value while others tested samples; SD1, SD2, SD3, SD5, SD8, SD9, and SD10, with the levels of the 
presence of all the parameters assessed showed deviation from WHO and NAFDAC standards for 
drinking water hence, these may result into health issues when drinking. 
Keywords : Heterotrophic, Coliform, Parameters, Deviation. 
 

INTRODUCTION 
Iree town is one of the most populous towns in Osun state in Boripe North Local Government Area 
because of the number of Polytechnic students. The town is 4km to Ikirun, Ifelodun Local Government 
Area of the same state. The major source of drinking water for the student mostly and most people in the 
town is sachet water because of the geographical location of Iree town which is rounded by hills. Water is 
a clear, colorless liquid that forms the natural rivers, streams, wells and other water sources which also 
form the constituent of living organisms (Sing, et al, 2011; Olanrewaju, et al., 2017). The quality of 
natural water is influenced by environmental, human economic growth, and human anthropogenic 
activities (Olanrewaju, et al., 2017). The water of good drinking quality is of basic importance to human 
physiology and, the existence of man depends seriously on water availability (FAO, 1997). Availability of 
potable water to the rural and urban population is very necessary to avoid health problems (WHO, 2019). 
Before water can be described as potable, it must comply with certain physical, chemical, and 
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microbiological standards, established to ensure that the water is suitable and safe for drinking (Okonkwo 
et al., 2008). 
Potable water can be described as water that is free of disease-causing agent and toxic chemical 
substances that is hazardous to human’s health (Redwan et al., 2008). The drinking water quality is very 
important worldwide because of the pollution effect on human’s health. As a result, different countries 
have developed water quality standards to save public health (Wang et al., 2015), such standards were 
developed by both national and international organizations like WHO, EPA, NAFDAC, and many others. 
Potability of drinking water is the extent of the absence of suspended matters, color, taste, dissolved 
chemical pathogens, and other offensive agents (Okafor, 1995; Olanrewaju, et al., 2017). Consumption of 
contaminated or polluted water can serve as the vehicle of water-borne or water-related illnesses. In many 
developing countries where there are no binding laws on indiscriminate waste disposal, water becomes a 
very important vehicle for the transmission of enteric diseases (Redwanet al., 2008). 
The microbiological quality of drinking water becomes very important because safe drinking water and 
adequate water sanitation are basic health needs of humans. Therefore, bacteriological quality assessment 
of water involves testing for total coliform, faecal coliform and total heterotrophic status of water will 
provide a reliable means of assessing the extent of pollution as their presence in water exceeding both 
national and international standards is an indication of a possible presence of enteric pathogens in such 
water (WHO, 2018). The conformation of water with the microbiological standards is of special interest 
because of the capacity of water to spread diseases within a very large population. Although the drinking 
water standard varies, the objective is to reduce the possibility of spreading waterborne or water-related 
illness to the barest minimum and also to be pleasant for a drink (Edema et al., 2001; Olanrewaju, et al., 
2017). The principal objectives of municipal wastes are to produce and distribute safe water for human 
consumption (WHO, 2012). Therefore regular microbiological assessment of any drinking water sources 
must be done to determine the portability and effectiveness of the treatment process. 
This research, therefore, was to assess ten randomly selected sachet water use for drinking within and 
outside the polytechnic campus, Iree, Osun State, Nigeria. 
 

METHODOLOGY 

Samples Collection 
Ten different sachets water were randomly purchased within and outside Osun State Polytechnic campus 
and were designated to be SD1 – SD10 ¬respectively in Iree, Boripe North Local Government Area, 
Osun-state, Nigeria. They were all taken to the microbiological laboratory of Osun State Polytechnic, Iree 
for microbiological quality assessment within a few hours after collection as described by APHA (1985).  

Assessment of Total Coliform 
Most Probable Number method (MPN) also known as Multitude Fermentation (MT) index method using 
3-3-3- regimen was used. In this procedure, a series of test tubes containing single and double strength 
MacConkey broth with inverted Durham tubes were inoculated with the water samples. 
All the inoculated tubes were incubated for 24-48 hours for acid and gas production for a presumptive 
positive test (APHA, 2002): (Fawole and Oso, 2004). Coliform concentration in the samples was 
estimated using the MacCready statistical table. 
The positive tubes from the presumptive were confirmed by inoculating onto Eosine Methylene Blue agar 
(EMB) to observe greenish metallic sheen for the presence of Escherichia coli and the test was completed 
by inoculating positive colonies on EMB agar into a tube containing lactose broth with inverted Durham 
tubes and incubated at 44.50C for 24-48 hours where tubes will be observed for gas and acid formation 
for the presence of E. coli. 

Enumeration of Total Coliform (TC) 
The membrane filtration method was used for the enumeration of faecal coliforms present in the known 
volumes of all water samples analyzed following the procedure described by APHA (2005). Although the 
incubation temperature was 44.50C for 18-24 hours instead of 370C for total coliform. This is because 
only thermotolerant coliform which is E.coli can tolerate this higher temperature (44.50C). After 
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incubation, the colonies observed were counted and the number of faecal coliform bacteria was calculated 
as: 

 
  Faecal coliform/100ml = No. of faecal colonies counted X 100 
                                                                       No. of ml of sample filtered   

 
Total Heterotrophic Bacterial Counts  
Methods used here to enumerate bacteria from selected water samples was Standard Plate Count as 
described by APHA (2005) using the spread plate method. The plates were examined after 24-48hours 
and the observed discrete colonies were counted and recorded in cfu/ml as follows: 
 
Count (cfu/ml) =                             No. of faecal colonies x dilution factor 

              Volume (ml) of plated inoculums  
 

 

Characterization and Identification of Bacterial Isolates  
Conventional characterization of pure bacterial isolates was done using colonial, Morphological and 
Biochemical characteristics. The conventional identification was obtained with reference to (Buchana and 
Gibbons, 2004; Garrity et al., 2004) and Chessbrough, (2000) 

 
RESULTS AND DISCUSSION 
The total coliform counts (TC) obtained from all the analyzed water samples were shown in table (1). 
The highest value was obtained at SD1and SD3 to be 95cfu/100ml respectively while the least values was 
obtained at SD4,SD6 andSD7 to be 3cfu/100ml respectively. 
The faecal coliform value in cfu/100ml was shown in table 2. The values obtained in all the examined 
sample ranged from (0-1.02x10

2
)cfu/100ml. Sample SD1 and SD3 values were higher (1.02x10

2
)cfu/100ml 

and (0) zero cfu/ml was recorded for the rest samples. 
The total heterotrophic bacterial counts at 37

0
C values were shown in table 3. The values obtained from 

all the analyzed sachet water ranged between (0.7x10
2
-3.8x10

3
)cfu/ml. Samples SD1 and SD3 has highest 

values to be 3.8x10
3
cfu/ml respectively while samples SD4, SD6 and SD7 had least values to 0.7x10

2
cfu//ml 

respectively. 
 
Table 1: Total coliform count of water samples (cfu/100ml) 

Coded samples   No. of tubes giving +ve 
        10ml                     1ml                     0.1ml 

MPN/100ml 

SD1 3 0 3 95 

SD2 1 2 1 15 
SD3 3 0 3 95 
SD4 0 0 1 3 

SD5 3 2 0 93 
SD6 0 0 1 3 
SD7 0 0 1 3 
SD8 3 1 0 43 
SD9 2 3 3 53 

SD10 3 0 2 64 

WHO, (1995) standard is 1cfu/100ml 
 
The figures are the mean (values of the replicate figures) 
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Table 2: Total faecal coliform counts (cfu/100ml) 

Coded samples Cfu/100ml 
SD1 1.02x10

2 

SD2 0 
SD3 1.02x10

2
 

SD4 0 
SD5 0 
SD6 0 
SD7 0 
SD8 0 
SD9 0 
SD10 0 

WHO standard is (0) zero cfu/100ml 
The figures are the mean (values of the replicate figures) 
 
Table 3: Total Heterotrophic Bacterial counts 

Codes samples Incubation at 48 hours (cfu/ml) 
SD1 3.8x10

3 

SD2 2.4x10
2
 

SD3 3.8x10
3
 

SD4 0.7x10
2
 

SD5 1.7x10
3
 

SD6 0.7x10
2
 

SD7 0.7x10
2
 

SD8 2.8x10
3
 

SD9 3.2x10
2
 

SD10 1.4x10
3
 

WHO (1995) Standard is (1.0x10
2
)cfu/ml 

The figures are the mean (values of the replicate figures). 
 

DISCUSSION  
The microbiological assessment of ten (10) randomly selected sachet drinking water within and outside 
OSPOLY, Iree, Osun state was examined and the Total Coliform Count (TCC), Total Faecal Coliform 
count (TFC), and Total Heterotrophic Bacterial Count (THBC) was determined. The MPN statistical 
values obtained for coliforms counts in all the water samples analyzed indicate a high presence of some 
members of coliforms. The lowest coliform count values of 3cfu/100ml were obtained in samples SD4, 
SD6, and SD7 while the rest sample values are above 3cfu/100ml and vary with the highest of 
95cfu/100ml in samples SD1 and SD3 respectively. All the obtained values for all the samples were 
above the WHO (1995) standard of 1cfu/100ml and is an indication that the treatment method used was 
not effective to remove faecal contamination. 
The values obtained for faecal coliform per 100ml in samples SD1 and SD3 greatly exceeded the 
recommended limit of 0 (zero) cfu/100ml (ODSW, 2006). This indicates the high level of faecal pollution 
in the two samples which potentially poses a high health risk for human consumption (Kolawole et al., 
2011). The feacal values obtained in samples SD2, SD4 SD5 to SD10 conform to recommended limit of 
0cfu/100ml by WHO, (1995). 
The total heterotrophic bacterial counts obtained from all the working samples (Table 3) were higher than 
the recommended value by WHO (1995) for drinking water and was an indication that the water could be 
dangerous when drinking and that the treatment method used was not effective. 
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A total of seven bacteria were isolated and identified using conventional methods. The isolates were 
identified to include Providencial rettigeri, Aeromonas spp, Acinetobacter spp, Pseudomonas spp, 
Proteus spp, and Bacillus spp and Bacillus subtilis. One of the unique properties of water is that water 
serves as a universal solvent that dissolves organic and inorganic matter. The dissolved organic matter in 
the water serves as a culturing medium for microorganisms (Pelczaet al., 2005) including pathogenic 
ones. The presence of pathogenic microorganisms in water serves as a vehicle for disease transfer. To 
avoid the ill effects of water pollution on human health, the quality of drinking water needs to be 
monitored. 
Bacteria that are present in water are classified to be natural, soil, and sewage origin (Wilson and Miles, 
1915). Identified bacteria in this study are soil, water, and sewage origin. Providencia rettigeri, 
Pseudomonas spp and Proteus spp were identified from SD1 and SD3 and the two samples were highly 
polluted having 3.6x103cfu/ml and 1.02x102cfu/100ml for total heterotrophic and faecal coliform counts 
respectively (Table 3 and Table 2), both as drinking water source will serve as a vehicle of waterborne 
disease transmission and will be of public concern. While Aeromonas spp, Acinetobacter spp, Bacillus 
spp and Bacillus subtilis soil and water flora (Doughariet al., 2011) and were isolated from other sampled 
water. 
The presence of these bacteria in drinking water sources especially sachet packaged water is evidence that 
most of these sold sachet water was not properly undergo treatment and purification processes and this 
should be of public concern. 

 

CONCLUSION 
All the analyzed sachet drinking water within and outside Osun state polytechnic Iree did not meet both 
national and international standard for drinking water excerpt SD2, SD4 

– 
SD10 that conform with WHO 

faecal coliform standard of (0) zero cfu/100ml, but for total heterotrophic bacterial count and total 
coliform count, all the values obtained for all samples were above the standard, hence they are not fit for 
drinking because they can pose a health risk to the people when drinking. 
 

RECOMMENDATIONS 
It could be recommended that other additional treatment methods such as the addition of chlorine, 
Aluminum sulphate, boiling and some others should be done on any drinking water sources before 
consumption. 
Also, the NAFDAC should intensify on their objective and it should be done before approving production 
for any sachet water factory and lastly, sanitary inspectors are also advised to take responsibilities at all 
Local, State, and Federal level to avoid health risks for people nationwide. 
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