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Introduction
Water is essential for the health of our organism because
our bodies are 90% water. Our age, in particular, has a
significant impact on how much water is in our bodies.1

Adults weigh about 80kg and their bodies consist of 52
litres of water.2 Younger people have more water in their
bodies than older people do, thus as we age, the amount
of water in our bodies decreases.3 The water has many
benefits for the human body, as it lubricates the joints,
forms saliva, mucus and it delivers oxygen throughout.4

Water pollution is a widespread issue that can be caused
by geological processes or anthropogenic activity.5

Pathogens like bacteria, viruses, and parasites like
microscopic protozoa and worms are examples of
microbial contaminants. These living organisms can be

spread by human and animal waste, either knowingly or
unknowingly, and contaminants can generally be classified
as inorganic, organic, radiological or biological.6

The main source of bacteria in water is human excrement,
which also includes runoff from pastures, dog runs, and
other places where animals leave waste.7 The presence of
pathogenic organisms, called pathogens, in the water
system is indicated by the presence of coliform bacteria in
drinking water. All warm-blooded species, including
humans, have coliform bacteria in their faeces and the
environment. They are unlikely to spread disease.8

The testing involves diagnostic microbes of drinking water,
and various selective media have been developed for the
detection of indicator organisms in water by membrane
filter (MF) methods. Recommended media for coliforms
and Escherichia (E.) coli include membrane lauryl sulphate
broth or agar and MacConkey agar. Additionally, the
physicochemical assessments of drinking water quality
have been determined along different water quality
profiles, including temperature, potential of hydrogen (pH),
electrical conductivity, total dissolved solids, and total
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hardness.9 A number of processes are available to inactivate
and/or remove pathogens from drinking water, such as
sedimentation, filtration and disinfection.10

The microscopic examination of the parasitic
cryptosporidiosis outbreaks has been linked to the use of
contaminated water. Deficits in water treatment systems
are frequently identified as a primary cause of the
outbreaks, but even the best systems can fail when a large
number of oocysts enter the source waters in a short period
of time.11

The current study was planned to identify microbial
contents of water by physical and chemical analyses in
different regions in a Middle East country.

Materials and Methods
The prospective, cross-sectional study was conducted in
and around Al-Nassirya province of Iraq from March to July
2021, and comprised 500ml drinking water samples taken
from water stations in city centre as well as Al-Dawaya, Al-
Shatrah and Al-Nasr districts in the outskirts.  The samples
were obtained directly from the water pump, first allowing
water to run for 20 minutes. The samples were divided in 2
samples of 250ml each. For chemical assessment, the
determinants were filtered through a Millipore cellulose
membrane of 0.45µm pore size, which were stored in
500ml polyethylene bottles. Chemical analysis was done to
evaluate calcium, sodium, chlorine value by atomic
absorption spectrometry (Figure 1).11

The ethical approval was obtained from the Dhi Qar Health
Department before starting the study. A sample of 250ml
was stored in 500 bottles for physical analysis which
included estimation of turbidity using Hanna instrument,
temperatures and pH clean container, cuvette solution and
standard device sample of drinking water battery,
according to the method used by Soylak M et.al.in their
study.12

All clinical specimens were cultured on MacConkey and
blood agar media, then subjected to indole test (Neogen,
USA) and incubated for 24h at 37°C to identify gram-
negative and gram-positive bacteria consecutively.13,14

Water samples were prepared by sedimentation method
after centrifugation. The precipitate was placed on glass
slides. On the slide rack, the smear was fixed by applying a
few drops of 96% methanol for 3min. Carbol fuchsin was
added to the fixed smear and left for 15min, washed and
decolourised in acid alcohol for 30sec, stained by
methylene blue for 2min, washed again, and left to dry.
Power used for oocyst detection was 40X and 100X oil
immersion.15,16

The sample size was calculated using the formula:17

Sample Size = (Z-score)2 * StdDev*(1-StdDev) / (margin of
error)2.

Data was analysed using SPSS version 17 T-test analysis of
variation by standard deviation was used to compare the
mean values.18 A p value of ≤ 0.05 was taken as significant.

Results
Of the 10 water samples 1(10%) was collected from city
centre, 4(40%) from Al-Dawaya district, 2(20%) from Al-
Shatrah district and 4(40%) from Al-Nasr district. Significant
differences were found in the samples collected from the
city centre compared to those from the countryside
(p<0.29) (Table 1).

Turbidity was less in samples from the city centre (1.7)
compared to the countryside water stations (Table 2). 

High levels of chlorine (26), calcium and sodium were
moderately high in samples from Al-Nasr district
concentration of calcium (199) and sodium (479) were
moderately high in samples from Al-Nasiriya city.  (Table 3).

Microbial growth was detected in samples from Al-Nasr
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No. Place n (%) Centre of city Countryside

1 Al-Dawaya district 4 (40) 2 2
2 Al-Nasiriyah city 1 (10) 0 1
3 Al Nasr district 3 (30) 2 1
4 Shatrah district 2 (20) 1 1
Total 10 (100) 5 5
M.S. 1 0.5 0.5
S.D. 1.69 1.87 1.73
P value 0.18 0.29* 0.27

Table-1: Distribution of samples between city centre and countryside.

F: Frequency, %: Percentage, M.S.: Mean of score, S.D.: Standard deviation.
p<0.05 is significant 

City No. station pH Temperature Turbidity

Al Dawaya District Station 1 7.7 19°C 7
Station 2 7.8 19°C 9
Station 3 7.6 20 °C 26
Station 4 7.5 19°C 9

Al Nasr District Station 5 7.8 18 °C 15
Station 6 7.5 21 °C 14
Station 7 7.7 17 °C 6
Station 8 7.9 16°C 2

Al Shatrah District Station 9 7.6 18 °C 1.7
Station 10 7.8 17 °C 2.8

M.S. 7.69 18.4 9.25
S.D. 0.13 1.50 7.47

Table-2: Physical examination of the samples studied.

M.S.: Mean of score, S.D.: Standard deviation, pH: Potential of hydrogen.
Non-Significant at p=0.31. 



and Al-Dawaya districts where E. coli (Figure 2),
staphylococcus aureus (Table 4) and cryptosporidium (C.)
parvum (Figure 3) were detected.

Discussion
The range of temperature of all samples was 17-21°C, while
optimal degree for drinking water temperature is 15°C,
according to Canadian guidelines for drinking water
quality, changes in temperature can affect the growth of
microorganisms.19

The World Health Organisation (WHO) has advocates lower
turbidity threshold compared to the current study.20

Turbidity in water can be caused by a variety of materials,
and it is one of the most commonly used parameters for
measuring water quality prior to disinfection. The current
results showed turbidity in samples taken from city centre
near the filtration stations to be less than the samples from

the countryside. The highest value was 26NTU in a sample
collected from a place away from the filtration station. The
current study was in line with an earlier study.21

In another study, the physical and chemical parameters of
the drinking water plant in another Iraqi governorate were
subpar and required treatment for purification.22

Chlorine is very important for killing microorganisms that
cause diseases, and it must be involved within the normal
range of 0.2-0.5mg/l.22 Increasing chlorine concentration
usually causes irritation in the oesophagus, a burning
sensation in the mouth and the throat, and spontaneous
vomiting.23 The classification of calcium concentrations
<60mg/l is generally considered soft, 60-120mg/l moderately
hard, 120-180mg/l hard, and >180mg/l very hard.24

All samples were considered moderately hard, and the
average taste threshold for sodium (as sodium chloride) at
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City No. station Chlorine Calcium Sodium

Al-Dawaya district Station 1 3.5 83 131
Station 2 1.5 86 134
Station 3 2 86 125
Station 4 1 89 128

Al-Nasr district Station 5 1 183 444
Station 6 1 175 424
Station 7 2 172 417

Al-Nasiriya city Station 8 1.5 199 479
AL Shatrah District Station 9 2 84 123

Station 10 2.5 82 120
M.S. 1.8 123.9 252.5
S.D. 0.79* 50.73* 163.07*

Table-3: Chemical findings

M.S: Mean of score, S.D: Standard deviation.
*Non-significant.
Normal Values: Chlorine= 0.2-1.0 mg, Calcium: 4.5-5 mg, Sodium: 0.1-1900mg29

City No. station MacConkey Blood Indole test Diagnosis
Agar agar

Al-Dawaya Station 1 No growth No growth Negative No
district Station 2 No growth No growth Negative No

Station 3 Growth Growth Positive Escherichia coli and 
Cryptosporidium parvum

Station 4 No growth Growth Negative Staphylococcus aureus
Al Nasr Station 5 No growth Growth Negative Staphylococcus aureus
district Station 6 No growth Growth Negative Staphylococcus aureus 

and Cryptosporidium 
parvum

Station 7 No growth No growth Negative No
Al Nasiriya Station 8 No growth No growth Negative No
city
AL Shatrah Station 9 No growth No growth Negative No
District Station 10 No growth No growth Negative No

Table-4: Microbial findings.

Figure 1: Atomic absorption spectrophotometer device.

Figure 2: Water sample culture in MacConkey agar escherichia (E.) coli growth.

Figure 3: Cryptosporidium (C.) parvam in water sample (4ox)



room temperature was about 200mg/l, while the results of
samples were higher than the normal range. 

One study reported increasing values for some trace
elements and pH in all the studied sites, as well as rising
chlorine levels.  According to bacteriological tests, there
was microbial contamination in the Najaf centre, Kufa
centre and Menathera districts, which is consistent with the
current study.14

The current study suggested that exposure to chlorine
concentrations may lead to an underestimation of the
real effect on quality of water and public health
consequences in routine monitoring of chlorinated
wastewater treatment effluent. Depending on the
efficiency of the chlorination process, the controlling for
microorganism limitation by chemical and physical
factors was observed, like the turbidity was higher than
normal in sample from one station, and bacterial growth
was observed in samples from 3 stations. The study
demonstrated that while chlorine inhibited the activity
of microorganisms in the water, it did not destroy
beneficial bacteria. S. aureus must be detected early and
accurately in order to stop the outbreak of the disease
caused by this bacterium.24,25

Coliform survival rates varied between 7.5% in an acidic
environment to 66.11% in an alkaline environment. In
2012 and 2013, the pH of seawaters in the Madura Strait
varied from 6.3 to 8.3. More complete biochemical test is
strongly recommended to correlate between pH
characteristics and the occurrence of coliform bacteria in
Madura Straits waters,26 and this was in line with the
current findings.

To link pH characteristics with the presence of coliform
bacteria in water contaminated with E. coli, a more
thorough biochemical test is strongly advised.
Microorganisms have been reported to be positively
related with turbidity and total suspended solids (TSS).27

The current study also found that coliforms and turbidity
were positively correlated.

The current findings with earlier reports28 which
documented factors affecting the quality of drinking
water processed from the river Tigris, and reported that
coliform counts and faecal E. coli counts at 3 stations in
all seasons exceeded the WHO-recommended
international permissible levels.29 The results also
demonstrate the existence of protozoan parasites.30 C.
parvum found in some areas highlighted the urgent need
for improved drinking water monitoring systems to
prevent illnesses brought on by these infections, and to
pinpoint the sources of contamination.31

Conclusion
Countryside water stations showed changes in standard
physiochemical normal values and contamination of
drinking water with microorganisms compared to the
water sample collected from the city centre.
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