
American-Eurasian J. Agric. & Environ. Sci., 13 (9): 1202-1206, 2013
ISSN 1818-6769
© IDOSI Publications, 2013
DOI: 10.5829/idosi.aejaes.2013.13.09.11030

Corresponding Author: Farhat Ali Khan, Sarhad University of Science and Information Technology Peshawar, 
KPK-Pakistan. 

1202

Bacteriological Quality Analysis of Drinking Water of Rural Areas of Peshawar, Pakistan

Javid Ali, Naseem Ullah, Farhat Ali Khan, Zia-ur-Rahman,1 2  *2  1

Israr Ahmad, Said Hassan and Irshad Ahmad 3 4 5

PCSIR Laboratories Complex, Jamrud Road Peshawar, KPK-Pakistan1

Sarhad University of Science and Information Technology Peshawar, KPK-Pakistan2

Pakistan Medical Research Council Peshawar, KPK-Pakistan3

Department of Agricultural Chemistry, University of Agriculture, Peshawar 25130, KPK-Pakistan4

Department of Microbiology and Biotechnology,3

Sarhad University of Science and Information Technology (SUIT), Peshawar, Pakistan

Abstract: The study was carried out for the bacteriological quality of drinking water from three sources (Tube
well water, Hand pump and Open well water) of ten localities of Peshawar rural areas. The bacteriological
analyses were Total Plate Count (TPC), Total Coliform Bacteria (TCB), Total fecal Coliform Bacteria (TFCB) and
Escherichia coli O157:H7. Bacteriological analysis of tube well drinking water results revealed that highest
TPC values 576 cfu/ml and the lowest were 76 cfu/ml, TCB were found in the range 23-<1.1MPN/100ml, TFCB
were found in the range 16-<1.1MPN/100ml and E. coli O157:H7 were present in four localities water samples.
The Hand pump water samples showed that TPC were in the range 234-32cfu/ml, TCB were found in the range
23-<1.1MPN/100ml, highest TFCB (MPN/100ml) values 16 and lowest values <1.1 and 50% samples were
contaminated with E. coli O157:H7. Open well water samples analysis data indicated that 80% samples were
unfit due to higher TPC values for human consumption according to WHO standards, 70% samples were unfit
due to higher (TCB) and TFCB than permissible limits and 70% samples were found E. coli O157:H7
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INTRODUCTION use of water yet that does not essentially generate a real

In Pakistan, the availability of safe water is only 40 to urbanization, waste water that is being discharged into
60%. Water borne diseases are caused by pathogenic natural water reservoirs fallout in severe ground water
microorganisms. Therefore it becomes very important to contamination [3].
find out the bacteriological condition of drinking water [1]. According to WHO guideline for bacteriological
Water is one of the most vital requirements for the quality, potable water should be free from indicators of
sustained survival of all living organisms on earth. The fecal pollution. Water to be used for cooking and drinking
day-to-day actions of all living organisms’ requisite water purposes should be free from colour, odor, turbidity and
in whatever form. It is efficiently and effectively put into unpleasant tastes as well as from ailment causing
use by man, plants, animals and microorganisms. In the organisms and inorganic and organic matters which may
microbial world, no single microorganism has been create unfavorable physiological effects [4]. Raise in
discovered to be lively at the tremendous lack of water for human population exerts a huge force on the provision of
the singular reason that man cannot exist without water, safe drinking water particularly in budding countries [5].
it is of top significance to examine household water The trustworthy water is essential for the continuity
supply [2]. Water pollution is the precise impairment of of the life, drinking, cleaning cooking as well as for the
water quality by agricultural, domestic or industrial wastes requirements linked with gardening and agriculture. The
to a degree that has an adverse effect upon any helpful most important theme to supply the water is its

danger to public health. Due to industrialization and
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attainability and the improvement of managing strategies and 48 ± 2 hrs after inoculation. Tubes were  examined for
and the efficient developing cost of water providing
systems [6]. Insecure water is a worldwide public health
risk, placing persons at threat for a host of diarrhea and
additional ailment as well as chemical intoxication [7]. The
deprived health status of Pakistan’s inhabitants is
reflected in high child death rate of 12.6% and as low
down as 7% fertility rates. The very little hospital’s data
shows that a lot of the diseases treated are caused by
water borne germs signifying that a considerable amount
of morbidity in Pakistan is due to use of contaminated
water. Gastrointestinal infections resultant in diarrhea
show high incidence amongst offspring as well as adults,
accounting for 25% of patients treated at clinics and
hospitals [8, 9].

MATERIALS AND METHODS

Collection of Drinking Water Samples: Drinking water
samples were collected from different villages/ localities of
rural areas of Peshawar, Pakistan. The selected villages
were Turlandi, Kalyas, Bobak, Deraki, Shah  Pasand
Kalay, Talao, Kaptan Kalay, Aziz Abad, Nazo Kalay and
Shekhan Kalay. The collected samples of drinking water
sources were Tube well water, Hand pump water and open
well water.

Sample Preparation: Each type of sample was analyzed
bacteriolgically. The samples were opened turn by turn in
a laminar airflow chamber under all aseptic measures. The
chamber provided sterile environment for the
microbiological analysis.

Bacteriological Analysis
Total Viable Count: Total Viable Count was determined
by pour plate method as described [10]. Obtained by
plating 1 ml and 0.1 ml undiluted sample and 1 ml of the
10 dilution and 0.1 ml of the 10  dilution of the drinking2 3

water samples were made and added to each duplicate
Petri dish. Plate Count Agar ((PCA) was added to each
Petri dish and incubated at 35 °C for 48 hours ±2, after
incubation colonies were counted by Colony Counter and
result was expressed as cfu/ml.

Total Coliform Bacteria/fecal Coliform Bacteria: The
MPN of total coliforms bacteria were determined by
multiple tube fermentation technique [10]. Prepared each
of separate sets of 10 tubes of Lactose broth (LB).
Inoculate each of the 10 tubes of 10 ml double strength LB
with 10 ml of the undiluted water sample. Theses LB with
inverted  Durham  tubes  incubated at 35 °C± 0.5 °C for 24

evidence of gas production at the end of 24 hrs
incubation. Gas production was measured by gas
displacement in the inverted vial and also effervescence
produced when the tube was gently shaken. Negative
tubes were re-incubated for additional 24 hr and again
examined for gas production. Positive tubes with gas
formation and turbidity were sub-cultured into BGB
(Brilliant Green Lactose bile broth and E.C. Broth having
10ml broth with inverted Durham tubes by means of 3mm
loop. All BGB tubes were incubated at 35 °C and E.C.
Broth tubes at 44.5 for 48 hrs and examined for gas
production. Total coliform and fecal coliform were
calculated from MPN tables [10].

Escherichia coli O157:H7: EMB Agar was used for the
enumeration of E. coli. All the tubes of E.C. broth
showing gas were subcultured by streaking on EMB agar
plates and incubated at 35 °C for 18-24 hrs. Positive plates
contained typical colonies with green metallic sheen were
inoculated on PCA slants (plate count agar) and
incubated at 35 °C for 18-24 hrs and identified biochemical
and also by kits (E.ColiO157:H7 latex test reagent kit Pro
Lab. Canada).

RESULTS AND DISCUSSION

The bacteriological analysis of Tube well drinking
water results are presented in Table 1. The highest TPC
were found in Talao village (576 cfu/ml), followed by 470
cfu/ml, 340 cfu/ml, 330 cfu/ml, 170 cfu/ml, 138 cfu/ml, 120
cfu/ml were calculated in Sheikhan kalay, Nazo Kalay,
Deraki, Turlandi, kalyas and Shah Pasand Kalay
respectively, while the lowest TPC value below than
100cfu/ml were detected in Babak (85cfu/ml), Aziz Abad
(82 cfu/ml) an d Kaptan Kalay (76 cfu/ml). These localities
drinking water were fit for human consumption according
to the WHO standards. Maximum TCB 23MPN/100ml were
observed in Turlandi, Kalyas, Derki, Shah pasand kalay,
Talao and Nazo kalay, while <1.1MPN/100ml were found
in Bobak, Kaptan kalay, Aziz Abad and Shekhan Kalay.
The last four localities water samples were fulfilled the
WHO standards for TCB and also for TFCB
<1.1MPN/100ml. Escherichia coli O157:H7 were present
in  Turlandi,   Shah   pasand  kalay, Talao  and  Nazo
kalay, while rest of localities have absent  Escherichia
coli O157:H7 in Tube well drinking water samples.
Escherichia coil is the gram-negative rod bacterium
causes infantile diarrhea and Traveler’s diarrhea. The
study on quality evaluation of drinking water (Tube well)
of Peshawar Pakistan [11] reported 60% samples were
unfit for drinking purposes.
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Table 1: Bacteriological analysis of tube well drinking water

S# Location TPC (cfu/ml) TCB (MPN/100ml) TFCB (MPN/100ml) E. coliO157:H7

1 Turlandi 170 23 2.2 +ve
2 Kalyas 138 23 16 ND
3  Bobak 85 <1.1 <1.1 ND
4 Deraki 330 23 12 ND
5 Shah Pasand Kalay 120 23 9.2 +ve
6 Talao 576 23 6.9 +ve
7 Kaptan Kalay 76 <1.1 <1.1 ND
8 Aziz Abad 82 <1.1 <1.1 ND
9 Nazo Kalay 340 23 5.1 +ve
10 Shekhan Kalay 470 <1.1 <1.1 ND

TPC (cfu/ml) = Total Plate Count (colony forming unite); TCB (MPN/ml) = Total Coliform Bacteria (Most probable number/ml); TFC (MPN/ml) = Total
Fecal Coliform Bacteria (Most probable number); E. coli O157:H7 = Escherichia coli O157:H7 and ND = Not detected.

Table 2: Bacteriological analysis of hand pump drinking water

S# Location TPC(cfu/ml) TCB (MPN/100ml) TFCB(MPN/100ml) E. coliO157:H7

1 Turlandi 114 23 16 +ve
2 Kalyas 138 23 12 +ve
3  Bobak 145 <1.1 <1.1 ND
4 Deraki 166 16 6.9 +ve
5 Shah Pasand Kalay 32 23 9.2 +ve
6 Talao 190 12 2.2 ND
7 Kaptan Kalay 56 <1.1 <1.1 ND
8 Aziz Abad 168 <1.1 <1.1 ND
9 Nazo Kalay 234 5.1 3.6 +ve
10 Shekhan Kalay 88 <1.1 <1.1 ND

TPC (cfu/ml) = Total Plate Count (colony forming unite); TCB (MPN/ml) = Total Coliform Bacteria (Most probable number/ml); TFC (MPN/ml) = Total
Fecal Coliform Bacteria (Most probable number); E. coli O157:H7 = Escherichia coli O157:H7 and ND = Not detected.

Table 3: Bacteriological analysis of open well drinking water

S# Location TPC(cfu/ml) TCB (MPN/100ml) TFCB(MPN/100ml) E. coliO157:H7

1 Turlandi 234 >23 12 +ve
2 Kalyas 456 >23 23 +ve
3  Bobak 134 <1.1 <1.1 ND
4 Deraki 170 23 6.9 +ve
5 Shah Pasand Kalay 222 16 12 +ve
6 Talao 128 12 5.1 +ve
7 Kaptan Kalay 25 <1.1 <1.1 ND
8 Aziz Abad 146 9.2 3.6 +ve
9 Nazo Kalay 278 6.9 2.2 +ve
10 Shekhan Kalay 87 <1.1 <1.1 ND

TPC (cfu/ml) = Total Plate Count (colony forming unite); TCB (MPN/ml) = Total Coliform Bacteria (Most probable number/ml); TFC (MPN/ml) = Total
Fecal Coliform Bacteria (Most probable number); E. coli O157:H7 = Escherichia coli O157:H7and ND = Not detected.

Table 4: WHO drinking water standards

S. No. Parameters Standards

1 Total Plate Count (cfu/ml) Less than 100
2 Total Coliform Bacteria (MPN/ml) Less than 1.1
3 Total Fecal Coliform Bacteria(MPN/ml) Less than 1.1
4 E. coli Nil
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The bacteriological analysis results of drinking water MPN/100ml respectively. E. coli O157:H7 were present in
of hand pump are shown in Table 2. Only three localities
viz., Shah pasand kalay, Kaptan kalay and Shekhan kalay
were found TPC values 32 cfu/ml, 56cfu/ml and 88cfu/ml
respectively, which showed that according to these
analytes these drinking water samples were fit for human
consumption. The maximum TPC count were found in
Nazo Kalay (234cfu/ml), other localities Turlandi, Kalyas,
Bobak, Deraki, Taloa and Aziz Abad TPC values were 114
cfu/ml, 138 cfu/ml, 145 cfu/ml, 166 cfu/ml 190 cfu/ml and
168 cfu/ml respectively. Maximum TCB (23 MPN/ml)
values were reported in Turlandi, Kalyas and Shah Pasand
Kalya, 16 MPN/ml, 12 MPN/ml and 5.1 MPN/ml TCB were
enumerated in Deraki, Talao and Nazo kalay respectively,
while other localities viz., Bobak, Kaptan Kalay, Aziz abad
and Shekhan Kalay have TCB and TFCB values <1.1
MPN/100ml. The highest TFCB were calculated in
Turlandi (16 MPN/100m), followed by 12 MPN/100ml, 9.2
MPN/100ml, 6.9 MNP/100ml, 3.6 MPN/100ml and 2.2
MPN/100ml in Kalyas, Shah Pasand Kalay, Deraki, nazo
Kalay and Talo respectively. Five localities namely
Turlandi, Kalyas, Deraki, Shah Pasand kalay and Nazo
Kalay were found Escherichia coli O157:H7. The study
[12] on Peshawar hand pump drinking water reported that
92% samples were unfit for drinking due to presence of
high bacterial load and pathogenic bacteria.

The bacteriological analysis of drinking water from
open well waters sources were shown in Table 3. The two
localities of Laptan kalay and Shekhan Kalay drinking
water samples were fit for human consumption due to its
low TPC values 25 cfu/ml and 87 cfu/ml, TCB,TFCB and E.
coli O157:H7 were <1.1 MPN/100ml, <1.1 MPN/100 and
absent respectively which were the acceptance criteria of
WHO drinking water standards. The highest TPC were
calculated in Kalyas (456 cfu/ml), while other values 278
cfu/ml, 234 cfu/ml, 222 cfu/ml, 170 cfu/ml, 146 cfu/ml, 134
cfu/ml and 128 cfu/ml were enumerated in Nazo kalay,
Turlandi, Shah Pasand Kalay, Deraki, Aziz Abad, Babak
and Taloa respectively. Two villages viz., Turlandi and
Kalyas were found high values of TCB (>23 MPN/100ml),
while Derki, Shah Pasand Kalay, Talo, Aziz Abad and
Nazo Kalay were calculated also higher value (according
to WHO standards) 23 MPN/100ml, 16 MPN/100ml, 12
MPN/100ml, 9.2 MPN/100ml and 6.9 MPN/100ml
respectively. The TFCB (MPN/100ml) results shoed
alarming signals due to high content of these bacteria in
these open wells. Kalyas, Turlandi, Shah Pasand Kalay,
Deraki, Talao, Aziz Abad and Nazo Kalay TFCB were 23
MPN/100ml, 12 MPN/100ml, 12 MPN/100ml, 6.9
MPN/100ml,   5.1  MPN/100ml,   3.6   MPN/100ml   and  2.2

Turlandi, Kalyas, Deraki, Shah Pasand Kalay, Talao, Aziz
Abad and Nazo Kalay. E. coliO157:H7 an enteric strain
which causes blood diarrhea and this ailment leads to the
problem called hemorrhagic colitis. This illness causes the
kidney failure (hemolytic uremic syndrome HUS). The
extra diseases liver disorder, chronic perforation, coma,
seizures and heart attack muscle infections [13]. 

CONCLUSIONS

Bacteriological quality of drinking water indicates
that pollution of the water was increasing alarmingly and
that it has created serious threat to environment and
human health. These results clearly showed that the
quality of the water consumed in rural areas of Peshawar
is critical in controlling infectious diseases and other
health problems. Immediate action was taken by
Government municipals and union council organization to
control these bacteria which were present in these
drinking water sources and also aware the people of the
areas about the importance of clean drinking water. 
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