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ABSTRACT

E)h}mcbm ical and bacterialogical analyses were carried o1t on vesidential well water
gamples from Ha Orangvm and Esa Oke In Ozen Stbe. Sty (8) well water samples were
subjected to physicochenical analysis like temperature which ronges between 26.8 and
29.0%, pH ranges between 7.0 - 7.8, total hariness ranges between 86 - 175 mg/l, iotal
chloride ranges between 6.75 - 10.63. These properties of the water sampies were compared
with WH) (World Health Organization) standard for dvinking weater and & was within the
gafe range, The bacterivlogical anclyses were carrled owt to detect viable bacteria count
ranging between 2 x 10° - 5.4 x 17 .cfi100ml and Escherichia Coli count ranging between
0-20 cfuml The presence of pathogens in water for drinking purpose is of heaith
significance, considering the presence of bacteria and the possibility of protozoa and enteric
viruses that are implicated in gastrointestingl water-borne diseases and the low Infectionus
doge for these waterborne pathogens. The data suggesi the need for treatment of the water

samples by government authorisy and by simple boiling by consuniers.

Introduction

‘Waler is most important or essential for the existence of life om eaxth. It is a major component
of all forms of lifa, from micro-organism to man, Begides this fact, water is used for diverse
pmrposes ranging froa indusirial to domestic. Domesticuses include cooking, drinking, and
washing. Water for domestic nse needs to be potable and safe for homans. According to the
‘World Health Organization(WHO,2011), safe and wholesome drinking water is a basic need
for homnan development, healtth, snd well-being. Tt is mitemationally acceptable that
everybody must have potable water, Potable water is the water that is free from disease-
producing micro-orpanisms and chemdcal substances toxic substances, an excessive amoant
of minerals and organic matters that are dangerous to health. Water is vital to our existence in
life and its importance in our daily life makes it imperative thet & thorough microbiological
and physicochemical examination be conducted on water. (Akenroye and Opawale, 2012)
Various physicochemical parameters have a significant role in determining the portability of
msidential pood water. The burden of population pressure, unplamed urbanization,
unrestricted exploration and dumping of polluted water at inappropriate places canse the
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infiltration of harmful compounds to the ground water. Application of fertilizers, prolonged
dizcharge of industrial cfluents, domestic sewape and solid waste dutup also add to ground
water pollmion. All these cause adverse health effects on human beings and
animals, ("Drinking Water Quality Standards™ 2016 Shithn et 6l,2008),

Only a small fraction, about 2.5% of earth's water 15 fresh and suitsble for nonan
consumption. Approximately 13% of this water iz ground water and an important source of
drinking water for people wotldwide, The addition of varions kinds of pollutanis through
improper handling of urban sewage, industrial effluents, agricultural ron-off into the water
bodies bring about series of changes in the physicochemical quality of water, (Shittn, et
4l,2008) The gromnd wader crigis is not the resalt of hatural factors, it has been camsed by
human activities. The discharged chemicals interact with groundwater and affact the pH and
The quality of ground water is affected by the processes and reactions that act on the water,
right from the time it condenses in the atmosphere to the time it iy discharged by a well,
{Shitto, et al, 2008). These interactions vary from place to place and with the depth of the
water table. Both surface and sub-surface water source get polluted dne to developmental
activitics. In somthwestern areas of Nigetia, particularty in Ila Orangun and Esa Oke, there
are numerous dyeing pits and small scale industries. The efflnents from these indusiries
greatly distress the geochemistry of the soil. The discharge chemicals inderact with ground
waber and alter the pH and other wadet quality patsaneters. The public health sighificace of
water quality cannot be over emphasized Many infections diseases are transmitisd by water
throngh the faecal-oral romte. Discases contracted through drinking water kill about 5
miltion children annually and make 1/6th of the world population sick (Kadave, et al, 2012),
(Reddy and Reddy 2011) (Akenroye and Opawale, 2012)

The need to determine the suitability of water for drinking and bathing parposes has been
recognized since 1855 when snow and bud related ontbreaks of typhoid, fever, and cholera
10 water contaminated with faecal wastes (Ajewole, 2005), It is estimated that up to 50% of
the health problems in developing countries are water and sanitation related (Thrahim <t al
20:13). In the year 206K, the estimated global burden of diseases associated with poor water
supply is more than 2 billion cages of discases with an annual deaih of 2.2 billion (WHO,
2004). Presently, the United Nations (UN) reported that more than 5 million people die
ammualty from diseases caused by unsafe drinking water and lack of sanitation.( WHO. 2011,
Shy Amala, Shanthi and Lalitha (2008), Divya, Sunil & Latha (2011}, Mustafa et al (2013),
Akenroye and Opavale (2012)

In Southwestern areas of Onm State, particularly Il Oranpun and Esa Oke, there are cases of
dunghills located closa to sources of community water wells, which results in polhuting the
regidential well water. The study wag conducted therefore to determine the potability of
waber samples from the selected soumces and to identify the microbes in the selected water
samples
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Procedure

Samplesite

The site of samples consisted of 2 towns in Osun state; (a) Ila orangun and {b) Esa Oke. Tla
Orangun ig an urban area with a population ranging from 500,000 - 704, KK} people, Eza. oke
has a transient population {it hosts a tertiary mstitotion). The sample sites are located in Osun
state in southwestern Nigeria is located 40° and 140° North of the equator and between
longitude 200 and 1500 east of the Greenwich meridian (Wikipedia 2012).

Sampling locations and corresponding habitats

Table 1l
Sampling location Samples | Habitat Waler source
Takiti ([la Orangnn) A Ragidential araa | Desp Well
Adeniji (Tla Orangun) B Regidential area | Desp 'Well
Aladooghe (Tla Ovangun) | C Residential area | Deep Well
Tema (Esa Oke ) D Residential area | Deep Well
Chevron (Esa Oke ) E Residential area | Deep Well
Bola Ige (Fsa Oke ) F Resgidential area | Deep Well

were EogineMethylene Bhoe (EMB), tiobrient agza, tartricnt beoth and Triplesngen-ion agen.

Physicochemical Parameders

Determination of temperatore-Mercury in glass thexmometer with the calibration of 0 —
100°c was usexl,

Determination of pH. The hydrogen ion concentration (pH) was determined with the use of
glass electrode (Denver modal 20).

Determination of total chloride-The chloride content of water sample was determined by
measmring 100ml of the waler sample into a clean comical flask and 2mi of 5% potassium
chromate was added as indicator, It was then titrated with 0, 1ml Silver Nitrate (AgNO,) until
the initial vellow colour chanped to faind pink was noted . The total chloride was caleolated as
follows; Titre value x 3.55 in mgfl

Determination of total hardness-The total hardness was determined by meamuring 100ml of
water sammple o a clean conical flask, 10 drops of 25% ammoniom was added while
Erichrome Black T was added a5 an indicator, It was then titrated with 0. 1N EDTA until the
ingtial purple colour changed to Light blos was noted, and the total hardness was caleulated

using; - Titre valuex 100mg/l

Samim'y SCOTe Was deiaemnnedbythwdmgﬂlemmberofpmmetus with yes score with the
totalimmber of parameters cxamined.
Sanitary score (%) =numbers of yes scone/ total number of parameters x 104
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Thewahle hactﬁnacumﬂwasdntarmmgdbydaluhngthg water samples up to 10°, ¢.1mlL
from 10%to 10° dilution was taken and was muuducedmtothemﬂepemdlaheﬂmmdeﬂle
moculating chamber with the methylated spirit lamp on. Pour plate method was used after
when the agar was poured into plates ining serially diluted water samples. It was
gwitled and allowed to set before incubating at 37 ¢ for 24 howrs, Colonies that grew omn the
plate wers counted and recorded.

Determination of faecal coliform

The faecal coliforn count wag determined by inoculating 0.5ml of the raw water sample into
a sterile Bozine Methylene Blueagar plate and a sterile spreader was used to spread the water
sample evenly on the agar plate. It was then incubated st 44°% for 48hours. Colonies with
graenmata]]msh.oanwareoountedaﬁerﬂhuurs

This wasdombymchngdmumtwlmesmto mother sterile natrient agear plates and was
incubated at 37 for 24 hours of incubation, the colonies were inoculated unto an agar slant
amdwasre-mmbated.ﬂeagmslantswemmmedmﬂmreﬁlgmm4 8°C.

The identification of the bacterial and.fungal isolates wos carried out using the Iaboratory
procedomres desctibed by (Fawole mnd Osho, 2002)

Discussion
Thetable contains the sanitary score for the varions well, sample, and location,
Tablel;
Notclose | NOBM%3 | ygagfor | Raised | Covered | Ringed | Senitary
Sample | to guiter | vegetation | drinking | above the COTe
aroond the | purpose | grownd (%)
woll
A Yes Yes Yes Yes Yes Yes 100
B Yes Yes Yes Yes Yes Yes 100
C No Yes Yes Yeg Yes Yes $3.33
D No Yea Yes Yes No Yea 66.67
E Yes No Yes No Yes No S0
F Yes MNo Yey No Yey No S0

The result of the physicochemical analysis of the regidential well water in Ia oreangem aod
Esa okearereported in table 2.
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Table 2; comparison of physicochemical parameters of residential well water in Ila orangun
and Esa oke with standard values.

Parameters A B c D B F WHO
Temperature | 275 272 283 256.8 27.8 29.0 kL

pH 7.5 7.0 1.7 T4 7.6 1.8 7-85
Total 86 175 o ¢ 165 ™ 200
hardness (mg/l)

Total 2.58 B.63 7.46 6,75 .46 16.65 250
Chiloride {mg/T)

Colour Colourless | Colonrless | Colouress | Colonrless | Colonrless | Colouricas | Calonriess
Odear odourless | odourless | odourlesz | odonrless | odourless | odonrless | odonrless
Taste agresable | agreeable | agreeable | apreeabls | agreeabls | agreesble | agresable

Temperature: The temperature of well water ranged from 26_8"Ci(minimum) to of 29.0°C (a
maxinmmy) in Table 2, with samples from Bola Ige house having the highest temperatore of
29,0°C, while Tema hostel has the lowest temperature of 26.8°c. It is noted that high water
tetnperature enhances the prowth of microorganizms and may increase taste, odot, color and
cotrosion problem.

PH: pH values of samples range from 7.0 to 7.8 which conform to WHO standard for
drinking water, Although pH uzually has no direct inrpact on consomers, it is one of the most
mnportant operational water quality parameters.

Total Chloride: Chloride in drinking water originates from natural sources, sewage and
indunstrial efftuents, vrban ron-0ff comtaining de-icing salt saline intmgion. No health-based
guideline value is proposed for chloride in drinking water by WHO standard of drinking
water, However, Chloride concentrations in exgess of about 250mg/1 can give rise to
datectable taste inwater and the observed range is 6.75 10 10.63mg/1{WHOQ,201 1%[

Total hardness: The range of total hardness analyzed is 79 to 175mg/l and fell below WHO
standard of drinking water. Hardness caused by calcium and magnesium usually results in
excessive soap consumption and subsequent "scum® formation. In seme instances,
consumers tolerate water hardness in excess of 500mg/L ing on the interaction of
other factors, such as pH and alkalinity, water with hardness above approximately 200mg/1
may cause scale deposition in the treatment works, distribution system and pipe work and
temks within buildmgs. SoRt water with a hardness less than 100mg/l may have a low
buffering capacily and so be more comesive for water pipes. (WHO, 2011).

Table3. Result for bacteriolopleal analysis of the residential well water samples.

Bactorin oot Bachoriachia ookl {ofi)

i/ 100enl)
39 X 107

20X 103
54 X1
FEFST
4.3 X 10
4.8 X 10

Table 3 shows the bactericlogical quality of residemtial well water in Esa Oke and Ila
Orangun. The viable bacteria count ranged between 2x10° to 5.4 x 10°cfu/ml, while
Escherichia coli manged between 0 to 20cfu/ml. The relatively high viable bacteria coumis of
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the well samples implies that majority of the wells are faecally pollated. The mouth of some
of the wells were not raised high enough and so rain splashes and some human activities
mcluding sweeping the compound, washing by the side of the well may have been possible
means of mtroducmg the faecal matter of both hnmman snd animal origin into the wells.

MORFHOLOGICAL AND BIOCHEMICAL CHARACTERISTICS OF THE
BACTERIATLISOLATES

Morphological charactartsth g Sugar fermeniation Probable crgankm
of tha izoltes [shapa ke Edge E
colour elevation)
A mr,:rumhmhm oo | Chusterd] - | - | - |+ - |+ |- |- Micrococcis spp.
Circular ,cream, - - -1- 1- [*=chfococcussp
B Undulte, e, b o] | Clusbie| =+ L
Irresalar, cream, large - - - [ = [- |Peeudemonas
C I Eh‘t ) “ared | Falr + + + pp.
1 ar, cidar, | il ala]| = a | = [= | Comebacdermeennst
] Rm i y Iage M | rerod | Single + | +
E | Circulagcraam, large, wocood | Ctan | - | - | # | # | + | - |- |- |Strepiococcusspp.
antina Aat
F | thiold,meam agedemate, wverod |ongle | = [ = | = + |+ |+ |= - Baolfius spp.
ﬂ Il " ﬁ\"e

A total of six species were isolated. The isolated bacteria mchude Lactebacillus sp.,
Staphylococons aurens, Psendomonas sp., Corymebacterfim xerosis, Sireplococcus sp. and
Bacillus sp. bacteria species such as Staphylococcus sp. were isolated indicating
contamingtion by human activities such as lmmdry and bathing around the well.
Pscudomonas sp. isolated could be from the seil m the well since the organism is a common
mhabitanit of the soil, hardly of the hymman body. Inadequate and unhygienic handling of solid
wasies in the rural area conld have generated high concentration of microbial orgenisms

RECOMMENDATION AND CONCLUSION

The principal aim of monitoring drinking water is to prevent the spread of water-bome
disease and to protect the health of the community, The importance of access to good quality
water cannot be overemphasized. Proper well location and construction, conirol of humsan
activities to prevent sewage from entering water body is the key to avoiding bacteria
cottrmdnation of drinking wadet, It iy evident that water-borns discases are due to naproper
disposal of refuse, contarmination of wader by sewage, mrface ranoff,

The present investigation has led to conclode that the quality of water samples subjected to
this study was acceptable from the majority of the physicochemical parameters while based
on the bacteriological analysis, the water needs to be treated or heated before its domestic

apphcutlonbecause itexceeds the standard limit,
15 recommeended that the setilers or use their well water for domestic
urposes Itlsadwsableﬂmtanalysmshnu]dbncamedmﬂonthnweﬂaﬂustmmaym
sanitary survey, design, and implementation of water and/or sanitation project,
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regular disinfections, maintenance and supervision of water sources for drinking should be
]medfmfn:gntershuﬂdahomwhehaalmwmkﬂrsmgwmgawmssmthemha.bltantsunma
use o

It is also recommended that waste treatment amd handling should be done in an
crvironmentally sustaimable way or manner This is to prevent wnderground water
contamination and to enlighten the public on its negative effacts
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