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ABSTRACT 
The present study was undertaken to evaluate the water quality of the Dehradun City the Capital of Uttarakhand (India) by an affable means. The 
physiochemical and the microbiological studies are most important regions by which we were able to test the portability of water. The isolation and 
characterization of the pathogenic microorganism from the water sample collected were the main emphasized area of the study. The sample collected from 
three areas of Dehradun city. Ballupur chowk, Railway station and Doon Hospital. The safest water sample was of the Doon Hospital while the most 
contaminated sample was from the Railway Station. The bacterial isolates were Escherichia coli, Pseudomonas aeroginosa, Klebsiella sp., Staphylococcus 
aureus, Proteus sp. The sample were inoculated and were incubated at 370C for 24 hrs or 48 hrs for appropriate bacterial growth. Thus we can use this study 
for the assessment of the water sample and to resolve the hygienic problems of the water. 
Keywords: Contaminated, Escherichia coli, Pseudomonas aeroginosa, Staphylococcus aureus, Proteus sp., Klebsiella sp. 
 
INTRODUCTION 
Water is most important for living organism. Health of 
human and other organism directly related with safe water 
other than anything. That is why the safe water resources are 
very important. In developing countries, it is normally 
observed that due to the lack of safe drinking water people 
become ill. Thus safe water supply is one of the main chores 
in such country to and improved health community17. 
Microorganism are believed to present every ware including 
drinking water no matter how strict precaution during the 
production and distribution. Drinking water being transported 
through distribution networks will be subjected to both 
chemical and microbial quality changes25. The task of 
efficiently monitoring the hygienic drinking water quality is 
large but not impossible. By gaining a better understanding of 
the cause-effect relationships controlling microbial 
deterioration of the water quality and by describing the 
process mathematically, we may be able to construct 
predictive model to help prevent and solve hygienic 
problems. 
Resources and water quality indicator 
In nature several source of water is present among them 
ground water, river and pond water, sometimes rain water are 
generally are use for drinking and irrigation purpose either 
directly or in treated forms. The treatment of water for 
drinking purpose involve stages, where microbes are 
removed or destroyed before the water gets into homes. After 
purification the water is subjected to testes by bacteriologist 
to ensure the safety for human consumption. Water quality is 
classified using many different water quality parameters that 
can be divided into four general categories: physical, 
chemical, biological and radionuclide. Physical parameter 
includes color, odour, pH, turbidity and temperature. 
Chemical parameters are divided into two general categories 
organic and inorganic. Organic chemical include various 
hydrocarbons, sulfur compound and oxygen derivatives 
which comes from pollutant such as pesticides and 
detergents. Inorganic chemical includes many elements such 
as arsenic, lead, nitrate, sodium, calcium,and 

oxygen.biological parameter mostly include the microganism 
often having immidiates efftes on human body. The microbes 
are having high potential of water born diseases like Cholera, 
Typhoid fever, Dysentery, Gastroenteritis, Giardiasis, 
Cryptosporidiosis and Hepatitis A. The microbes are limited 
to bacteria, viruses pathogenic protozoans. Diseases causing 
pathogens and viruses of fecal origin are of interest to public 
health official. 
The common microbes believed as contaminants are: 
Bacteria: Escherichia coli, Cirobacter, Enterobacter, 
Klebsiella, Serratia fonticola, Rabnella aquatilis, 
Buttianuxella agrestis, 
Viruses: Hepatitis virus, Rabies virus, Polio virus, Influenza 
virus etc. The microbial examination of water is use 
worldwide to monitor and control the quality and safety of 
various types of water. 
Water intended for drinking 
All water intended for human consumption in the UK is 
governed by legislation based on European Union (EU) 
council directive table. With the exception of natural mineral 
water all, water are covered by directive 80/778/EEC2, 
replaced by directive 98/83/EEC3 that can into force in 
December 1998 and has to be enacted in to member state law 
within two years. Current legislation relies on testing for total 
coliform, faecal coliform ( E.coli), and total colony counts. 
The faecal coliform test was developed as a marker of faecal 
pollution when Salmonella typhi was the commonest known 
cause of waterborne outbreak28. The marker most closely 
associated with illness was the enterococci count, although 
faecal coliform were also independently associated with 
illness. Total coliform and total count were not associated 
with illness. The recent history of waterborne outbreak in the 
UK and United state (US) has highlighted the role of 
pathogen that are less susceptible to chlorination than most 
bacterial pathogen. 
 Public Supplies 
Public supplies are provided by water undertakers via mains 
distribution system and are usually subjected to various 
treatment processes such as coagulation, filtration, and 
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chlorination. The EU council directive of 1980 on water 
intended for human consumption included microbiological 
parameter for total coliforms, faecal coliforms, entercocci, 
sulphite reducing anaerobes, and colony count at 220C and 
370C. It was enacted into UK law in the Water supply (water 
quality) Regulations 1989. UK legislation regards E.coli as 
synonymous with faecal coliform counts and does not give 
numerical value for colony counts37. Water supply to the 
consumer’s premises is tested routinely by the water 
undertaker for coliform and E.coli. Coliform must not be 
detected in 95% of samples when more than 50 samples are 
taken from the same sample point during a one year period. 
The detection of E.coli in any one sample constitute an 
infringement of the regulations. New European directive for 
drinking water was recently pulished and should be 
incorporated into UK legislation within the next year or so. 
This directive covers water in containers more explicitly than 
its predecessor40.It proposes that water should be monitored 
on a check basis and an audit basis. The new stander for 
C.perfringens differ from that in the old directive that the 
organism must be absent in 100ml,  rather than in 20ml. In 
addition to the conventional microbiological parameter, 
recent UK legislation requires continuous monitoring of “At 
Risk” water treatment works for cryptosporidial oocysts23. 
The water treatment works in England and Wales have to 
undergo a risk assessment, and at risk sites must be 
monitored continuously over a 24 hour period to count 
cryptosporidial oocysts in 1000L of water. The UK 
legislation will create a new criminal offence, that of 
supplying water containing >10 cryptosporidial oocysts/100 
L. 
 Biological contamination 
The most commonly and deadly pollutant in the drinking 
water in developing countries are of biological origin. WHO 
stated that the “Infectious disease caused by pathogenic 
bacteria, viruses and protozoan or by parasites are the most 
common and widespread health risk associated with drinking 
water. One study using 1986 data estimate that 10 major 
waterborne diseases are responsible for over 28 billion 
disease episode annually in the developing countries. Of 
these, diarrheal diseases are the bigger killer. Esrey et al., 
surveyed 142 studies on 6 of the major waterborne disease 
and estimated that in developing countries (excluding China), 
there were 875 million cases of diarrhea and 4.6 million death 
annually in the mid-1980s. according to the World Bank 
estimate, more than 3 million children below age 5 die 
annually from diarrheal disease contracted through drinking 
water in the developing world29.  Although the quality of data 
on mortality and morbidity from unsafe drinking water is 
mixed (the estimate made by different experts of annual 
global child vary by almost a factor of 2, from 2 to 4 million), 
the magnitude of the mortality and morbidity from 
waterborne diarrheal disease unquestionably make them the 
planet’s biggest environmental health threat to populations. 
The major factor that reduce the significance and impact of 
diarrheal disease in public health are good sanitation, 
plentiful availability of good quality water, adequate disposal 
of human and animal excrement, and public education in 
hygiene. Since the contamination of water supplies (often 
with raw sewage) is a likely route of spread of each disease, 
the presistancy of the pathogen in water supplies is relevant 
to how far downstream from the contamination point such 
water can cause morbidity and mortalities. The method to 

isolate and enumerate the organism is complex, expensive, 
time consuming, and specific to each organism. In many 
developing countries, availability of water has become a 
critical and urgent problem and it is a matter of great concern 
to families and communities depending on non-public water 
system. The principal objectives of municipal water are the 
production and the distribution of safe water that is fit for 
human consumption34. A good knowledge of the chemical 
qualities of raw water is necessary so as to guide its 
suitability for use. 
 Microorganism that contaminate water 
 Enterobacteriaceae 
Gram negative and rod shaped, facultative anaerobes, 
fermenting sugar to produce various acids and alcohol. 
Enterobacteriaceae is a large family of bacteria, including 
the most familiar bacterial pathogen species such as 
Salmonella and Escherichia coli(E.coli). Bacteria of this 
family are generally lactic acid and various other products. 
 Coliform organism (total coliforms) 
Coliform organism have long been recognized as a suitable 
microbial indicator of drinking-water quality, largely because 
they are easy to detect and enumerate in water. The term 
“coliform organisms” refers to Gram-negative, rod shaped 
bacteria capable of growth in the presence of bile salts or 
other surface-active agent with similar growth-inhibiting 
properties and able to ferment lactose at 35-370C with the 
production of acid, gas, and aldehyde within 244-48 hours. 
They are also oxidase-negative and non-spore-forming and 
display beta galactosidase activity. Traditionally, coliform 
bacteria were regarded as belonging to the genera 
Escherichia, Citrobacter, Enterobacter, and Klebsiella. 
However, as defined by modern taxanomical methods, the 
group is heterogeneous. It include lactose fermenting 
bacteria, such as Enterobacter cloacae and Citrobacter 
freundii, which can be found in both faeces and the 
environment(nutrient-rich water, soil, decaying plant 
material) as well as in drinking water containing relatively 
high concentration of nutrients. Coliform bacteria should be 
detected in treated water supplies and, if found, suggest 
inadequate treatment, post treatment contamination, or 
excessive nutrients. The coliform test can therefore be used 
as an indicator both of treatment efficiency and of the 
integrity of the distributing system. Although coliform 
organism may not always be directly related to the presence 
of faecal contamination or pathogens in drinking –water, the 
coliform test is still useful to monitoring the microbial quality 
of treated piped water supplies. 
 Escherichia coli 
Escherich (1885) isolate an organism from the faeces of an 
infant and named it Bacterium coli commune. Subsequently, 
it was known as Bacterium coli from many years. However, 
in 1920 it was assigned to the genus Escherichia and was 
named as E coli. It is a Gram negative, non-capsulated 
bacillus measuring 1-3µm in    to 0.4-0.7µm in size. It is an 
aerobe and facultative anaerobes. Optimum temperature for 
its growth is 370C (range 10-450C)8. E coli is inhabites the 
intestines of warm blooded animals and is regarded as the 
best indicator of faecal contamination of water13. Steyn et al  
reported that the presence of E coli in water also represents 
useful indicator of risk of infection to users29. 
Pseudomonas aeroginosa: 
This genera belongs to the family Pseudomonadaceae which 
contain over 200 species. Majority of them are free living, 
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occurring as saprophytes in soil and water. It is a slender, 
Gram-negative bacillus, 1.5-3µm×0.5µm, arranged singly, in 
pairs or short chain. It is non-sporing, non capsulate, through 
mucoid strains may sometimes occure and usually motile by 
one or two polar flagella8. Pseudomonas aeroginosa is a 
common water bacteria and is an opportunistic pathogen, 
which can infect immune-compromised animals36. 
 Faecal Streptococci 
Faecal streptococci are those streptococci generally present 
in the faeces of humans and animals. All possess the 
Lancefield group D antigen. Taxonomically, they belong to 
the genera Enterococcus and Streptococcus. Most of these 
species are of  faecal origin  and can generally be regarded as 
specific indicator of human faecal pollution for most practical 
purposes. They may, however, be isolated from the faeces of 
animals, and certain species and subspecies, such as 
E.casseliflavus, E.faecalis, E.malodoratus, and E.solitarius, 
occurring primarily on plant material. In the genus 
Streptococcus, only S.bovis and S.equinus possess the D 
antigen and therefore belong to the faecal Streptococcus 
group. They derive mainly from animal faeces. streptococcus 
rarely multiply in polluted water, and they are more persistent 
than E.coli and coliform bacteria. Moreover, streptococcus 
are highly resistance to drying and may be valuable for 
routine control after new mains are laid or distribution system 
are repaired, or for detecting pollution of groundwater’s or 
surface water by surface runoff. 
 Outbreaks of waterborne disease: 
The microbiological quality of drinking water is a concern to 
consumers, water supplier, regulators and public health 
authorities alike. The potential of drinking water to transport 
microbial pathogen to great number of people, causing 
subsequent illness, is well documented in countries at all 
levels of economic development. The outbreak of 
cryptosporidiosis in 1993 in Milwaukee, Wisconsin, in the 
United State provides a good example. More recent outbreak 
have involve E.coli 0157:H7, the most serious of which 
occurred in Walkerton, Ontario Canada in the spring of 2000 
and resulted in six death and over 2300 cases30. The outbreak 
mainly result into symptom of gastrointestinal illness 
(nausea, diarrheoa, vomiting, abdominal pain) are usually 
mild and generallyonly last for days to a week. 
 The disease burden is high 
Several researchers have attempted to estimate the total 
burden of waterborne disease worldwide. Huttly (1990) 
reported a total number of 1.4 billion annual cases of diarrhea 
in children under five year of age, with an estimate 4.9 
million children dying as a result water related disease. While 
Pruss et al.,2002 estimated that water, sanitation and hygiene 
was responsible for 4.0% of all deaths and 5.7% of the total 
disease burden occurring worldwide(accounting for 
diarrhoeal disease, schistosomiasis, trachoma, ascariasis, 
trichuriasis and hookworm disease). The disease most 
frequently associated with water are enteric infection(such as 
infectious diarrhoea) that are also often associated with food. 
Several waterborne pathogens, such as vibrio cholera, 
hepatitis E virus and Escherichia coli 0157:H7, have high 
mortality rates (Hunter., 1997). In recent cholera outbreak, 
for example, the fatality rate was generally 1-3%, but could 
be as high as 8-22%.Hepatitis E virus infection may lead to 
fulminant fatal hepatitis in 1-2%of cases, with pregnant 
women being especially at risk of more sever disease. 
Waterborne infection with E.coli O157:H7 are associated 

with haemorrhagic colitis and haemolytic uremic syndrome, 
both serious illnesses, with the latter occurring particularly in 
children. The fatality rate in waterborne outbreak is 0.3-
1.6%20. Several waterborne pathogens have been associated 
with serious sequellae (i.e. sever illness or chronic or 
recurrent disease that appear long after the initial exposure to 
contaminated water). Example of sequellae that could 
potentially be associated with acute waterborne disease 
includes:20-30 
1. Diabetes, which has been linked to Coxsackie B4 virus. 
2. Myocarditis, which has been linked to Echovirus. 
3. Guillian-Barre syndrome associated with Campylobacter 
spp. 
4. Gastric cancer, which has been linked to Helicobacter sp. 
5. Reactive arthritis, which has been linked to Klebsiella sp. 
6. With the exception of Klebsiella, the association of these 
microbes with acute waterborne disease has been well 
estimated. More remote connection between waterborne 
microbe and chronic disease has been fully established, but is 
highly suspected. 
MATERIALS AND METHODS 
The total number of 15 samples was collected from three 
areas of Dehradun city, Ballupur chowk, Railway station and 
Doon hospital. These three samples were analyzed for 
various physiochemical parameters and microbial parameters. 
 Method of sampling 
 Sampling bottles: 
Sample for different examination of water had been collected 
in clean, sterilized, narrow mouthed neutral glass of plastic 
bottles (heat tolerable within Autoclave condition) of 500 ml 
capacity. The bottle has a ground stopper having an 
overlapping rim. The stopper was always relaxed by an 
intervening strip of paper between the stoppers and the neck 
of the bottle. The stopper and the neck of the bottle was 
protected by paper or parchment cover. These bottle were 
Autoclaved before sampling at 1.02 ± 0.03 kg/cm2 gauge 
pressure (15 ± 0.5 psi gauge pressure; 1200C temperature 
approx.) for 15 min. the sample bottle would not be opened 
except at the time of sampling. 
 Sampling procedure: 
The sample shall be representative of water to be tested and 
that was collected with utmost care to ensure that no 
contamination occur at the time of collection or prior to 
examination the sample bottle shall not be opened till the 
time of filling. The stopper was removed with care to 
eliminate soiling. During sampling the stopper and neck of 
the bottle was touched and they were protected from 
contamination. The bottle was held near the base, filled 
without ringing and the stopper was replaced immediately. 
Then the brown paper wrapping was tied to protect the 
sample from contamination. 
 Size of sample: 
The volume of the sample shall be sufficient for carrying out 
the entire test required. The bottle was filled up to the brim 
and 2 to 3 cm of the space was left for the effective shaking 
of the bottle. 
 Preservation and storage: 
The initial analysis was carried out within 1 hour of 
collection of water sample. Under exceptional circumstances, 
the analysis was commenced at least within 30 hours and 
sample should be kept in dark at 1 to 40C. 
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 Physico-Chemical examination of water1-10 
 pH: 
The pH value determines whether water is hard or soft. The 
pH of pure water is 7. In general, water with a pH lower than 
7 were considered acidic, and with the pH greater than 7, 
basic. The normal range for pH in surface water system was 
6.5 to 8.5 and for ground water system 6 to 8.5. Alkalinity 
was a measure of the capacity of the   water to resist a change 
in pH that would tend to make water more acidic. The 
measurement of alkalinity and pH that was needed to 
determine the corrosiveness of the water. 
 Turbidity: 
The turbidity in water is the reduction of transparency due to 
the presence of particulate matter such as clay or slit, finely 
divided organic matter, plankton or other microscopic 
organism. These causes light to be scattered and absorbed 
rather that transmitted in straight line through the sample. 
The colloidal material exerts turbidity provides adsorption 
sites for chemicals that may be harmful or cause undesirable 
tastes and odors. Disinfection of turbid water is difficult 
because of the adsorptive characteristics of some colloids and 
because the solids may partly shield organisms for 
disinfectant. In natural water bodies, turbidity may impart a 
brown or other color to water and may interfere with light 
penetration and photosynthetic reaction in streams and lakes. 
 Total Suspended Solids: 
Total suspended Solids(TSS) is solids in water that can be 
trapped by filter. TSS can include a wide variety of material, 
such as slit, decaying plant and animal matter, industrial 
wastes, and sewage. High concentration of suspended solids 
can cause many problem for stream health and aquatic life. 
mg of total suspended particles/L = (A+B) ×1000/Ml Sample 
Where, A= filter paper weight + residue after filtering and 
drying (mg), and 
B= filter paper weight (mg) 18. 
 Biological Oxygen Demand: 
BOD is the index of water pollution. In the presence of 
organic and inorganic waste numerous microorganism grow. 
These act as food base for the microorganism, hence 
decompose and utilize the substrates. However, the amount 
of oxygen required by bacteria during aerobic decomposition 
of organic compound in sewage is called BOD. For 
measuring BOD, water sample was incubated at 200C for 5 
days in dark under aerobic condition. Oxygen is also 
consumed during nitrification; therefore, 1ml of 0.05% 
allylthiourea was added to water sample to check over 
estimation of BOD. (Dubey et al.,2006) 
 Microbial Examination 
 Test for coliform: 
The coliform group include all of the aerobic bacteria and 
facultative anaerobic gram negative, non spore forming rod 
shaped which ferment lactose with gas formation within 42 
hours at 370C. The standard test for estimation of number of 
the coliform group was carried out either by multiple tube 
dilution tests (presumptive test, confirmed test). 
 Multiple tube dilution test (MTD): 
The presumptive confirmative and complete tests was 
presented as total independent procedures. The Most 
Probable Number, MPN value for given sample was obtained 
by the use of MPN tables. Standard practice  in water 
analysis was to place five tubes for each dilution and 
minimum three dilution were employed. The result are to be 
recorded in proper form35. 

 Media and reagents: 
A) Dilution water- as in standard plate count. 
B) MacConkey broth. 
C) Brilliant green bile lactose broth (BGH). 
D) Peptone water. 
E) MacConkey agar. 
F) Nutrient agar slant: 
Nutrient agar was prepared as well as prescribed earlier. The 
medium was dispensed while in the molted condition about 
10 ml quantity into each tube (150×15mm).Sterilized in 
autoclave at 1.02 ± 0.03 Kg/cm2 gauge pressure (15 ± 0.5 psi 
gauge pressure, 1200C temperature approximately) for 15 
minutes. After sterilization in the slant were prepared by 
keeping the tube in slanting position and allow them to 
solidify. Unless they are to be used, they were kept I a 
refrigerator 
G) Kovac’s reagent 
H) Gram staining reagents. 
Procedure: 
The water sample were shaken thoroughly before making 
dilution or inoculation 
Presumptive test 
MacConkey broth was used. The series of fermentation tubes 
were inoculated with appropriate measure quantities of the 
water to be tested. The concentration of the nutritive 
ingredient in the mixture should be sufficient and according 
to requirements. 10 ml and above aliquote were inoculated in 
double strength and 1 ml and 0.1 ml sample were inoculated 
into single strength medium separately. All the tubes were 
incubated at 370C for 24 to 48 hours. Each tube was 
examined at the end of 24 ± 2 hours for gas production and if 
no gas had been formed, r-incubate for another 24 hours, and 
examined again. The presence of or absenceof gas were 
recorded at each examination of the tubes regardless of the 
amount. 
Formation of the gas within 48 ± 3 hours in any amount, in 
the inner formation tubes, constitutes a possible presumptive 
test. The absence of gas formation at the end of  48 ± 3 hours 
of incubation  constitutes a negative test. 
Confirmative test: 
The medium used for confirmed test was brilliant bile lactose 
broth (BHG). 
i)  All primary fermentation tubes showing any amount of gas 
were recorded at the end of 24 hours incubation to the end of 
test. If addition primary formation tubes show gas at the end 
of 48 hours incubation, these too shall be recorded to the 
confirmed test. Using a sterile metal loop of 4mm in diameter 
one or two loop full of the medium from the presumptive 
position tubes was transferred to a tube of BHG broth. When 
making such transfers, gently shake the tube frist or mix by 
rotating. The inoculated tubes were incubated at 370C at 48 ± 
3 hours. 
ii) The formation of gas in any amount in the Durham’s tubes  
of BGH tube were observed at any time within 48 ± 3 hours. 
Complete test: 
i)  It was applied to positive BGH tubes. The tubes were 
shaken, and a streak was made with the help of loop on the 
MacConkey agar plate as soon as to get possible in such a 
way so to get discrete colonies. The plate were incubated at 
370C for 24 ± 2 hours. 
ii) Form each plate typical or atypical colonies were picked 
up and inoculated into tubes of lactose broth and nutrient agar 
slant, and incubated at 370C for 24 to 48 hours. 
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iii) Nutrient agar slant were used for Gram staining. If 
organism were gram negative non- spore forming bacilli and 
if lactose broth, the test was considered complete and the 
presence of coliform organism was demonstrated. 
iv) Gram staining technique- a thin smear was prepared of the 
growth from the agar slant on a clean glass slide. It was air 
dried, fixed by passing the slide through flame, and stained 
for 1 minute with ammonium oxalate – crystal violet 
solution. The slide was washed in low speed water, and 
immersed in the Lugol’s iodine solution for 1 minute. The 
slide was washed in water, blotted dry and decolorized with 
ethyl alcohol for 30 seconds. It was blotted and covered with 
counter stain for 10 seconds with saffranin, then again 
washed, cells dry and examined under oil immersion. 
v) Cells- which become decolorized and accepted the 
saffranin were pink in color were defined as gram-negative. 
Cells which do not decolorized, but retained the crystal violet 
stain, were deep blue in color and were defined as gram-
positive. 
Standard plate count: 
Standard plate count (which is an empirical method) serve to 
indicate the efficiency of certain processes in water treatment, 
particularly coagulation, filtration and disinfection and the 
cleanness of the mains, reservoirs, etc. it provided an estimate 
of the general hygienic quality of water, which was important 
where the large scale preparation if food and drink is 
concerned. Low count are important for avoiding food 
spoilage, while higher plate count gives the earliest sin of 
contamination. 
The standard plate count method was a direct measurement of 
viable aerobic and facultative anaerobic bacteria in a water 
environment capable of growth on selected plating medium. 
Since bacteria occur in water as single cell, pairs, groups, 
chains and even dense clumps, not every individual living 
cell will develop into a separate colony on incubation. 
Therefore, number of colonies appearing on a plate does not 
necessarily represent the total number of organisms present in 
the test volume. The results are expressed as number of 
colonies per ml4. 
 Bacterial identification: 
The bacteria isolated from the sample was identified on the 
basis of morphological and the biochemical properties1-6. 
(Table.1) 
 RESULT AND DISCUSSION 
 TSS (Total suspended solid) 
The increase of total suspended solid was constant with the 
soluble solid content. According to the U.S. Environment 
Protection Agency, the higher the mineral content in water, 
more total suspended solid will be formed. The finding of 
total suspended solid obtain are in range of 0.12-0.4mg/L. 
The detailed result is shown in table 1. Solids, whether total 
or dissolved, can provide information on the pollution level 
of the water. Solids can affect taste and appearance of 
drinking water. Furthermore, a significant increase in the 
levels of solid could be related to contamination from a range 
of source such as freshly derived surface run-off, ingress or 
wastewater. 
 Dissolved oxygen (DO). 
The level of DO in water samples in the present study ranged 
from 5.6-8.8 mg/l (first day) and after five days it ranged 
from 2.8-5.2 mg/l. these finding are comparable as 
recommended by WHO i:e. 4.6 mg/l. however, excess of 
dissolved oxygen might not be harmful for health. Very low 

concentration of dissolved oxygen supports the growth of 
anaerobic microorganisms and limits the purification capacity 
of water while too much dissolved oxygen causes the erosion 
of metal pipes20. Normally high dissolved oxygen was 
encountered in unpolluted areas while at polluted areas the 
dissolved oxygen was very low. Further depletion of DO to 
the level of anaerobia is the most critical manifestation of 
pollution. DO was an indicator of organic pollution21. 
 BOD(biological oxygen demand): 
The level of BOD in water sample in study ranges from 0.4-4 
mg/l. the standard value is 6 mg/l. BOD is an  indicator of 
organic load of water. Low BOD in central sector in monsoon 
season is due to growth of phytoplankton and zooplanktons. 
In pre monsoon season due to less depth of water, BOD is 
less. Low BOD shows the heavy infestation of 
microorganisms21. 
 Turbidity: 
The turbidity of the water sample (absorbance reading taken 
at 540 nm wavelength) ranged from 0.08-0.22, turbidity was 
observed to increase if the colour of the water changes from 
white to light yellowish, reddish or grayish. 
SPC(standard plate count): 
The microbiological analysis of the water and waste water 
sample is shown in tables 4.2. the standard plate count 
indicates the microbial load after 24 and 48 hrs of incubation 
having a value of 2x102- 1.5x104 respectively, which was 
higher than the recommended value. The SPC’s for all water 
sample was generally high, extending the limit of 1.0x102 
cfu/ml of water. The detailed result is shown in table.2. 
MPN (most probable number). 
The most probable number for the presumtive coliform count 
of water sample ranges from 2-240 MPN/100ml. the detailed 
result is shown in table.2. The faecal coliform shown metallic 
sheen on EMB agar media. The presence of coliform group in 
water sample generally suggests that a certain selection of 
water may have been contaminated with faeces either of 
human or animal origin. The other more dangerous 
microorganism could be present in the water sample30. The 
morphological characteristics of the isolates obtained from 
the water samples on nutrient agar and EMB agar is shown in 
table.3. The completed coliform test showed a positively 
completely confirmed test for all the water sample. The 
biochemical characteristics of the isolates obtained from 
these water sample is shown in table.3. The identified isolate 
include E.coli, Klebsiella spp., Pseudomonas aeroginosa, 
Proteus spp. and Staphylococcus aureus. 
CONCLUSION 
The water pollution has a special interest now-a-days. The 
water pollution take place by pathogenic organism, which 
may cause intestinal infection like enteric fever, cholera, 
dysentery and food poisoning. Chlorine as a gas is used with 
combination to other chemical as disinfectant and it is 
recommended that our prepared column and more improved 
techniques are helpful in this concern20. The result of the 
bacteriological analysis of drinking water showed that most 
drinking water sources are contaminated with coliform and 
pathogenic bacteria. However, there were no test were 
performed for isolation of bacteriophage from any sample. 
The bacterial species identified were member of the 
Enterobacteriacae family. The microbes were mainly gram 
negative, non spore forming bacilli. The pathogen like 
Shigella and Salmonella were identified by using selective 
and differential media (DCA) (Hynes agar). These 
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description fits very well with the appearance of colonies that 
were observed. It is important to note that coliform bacteria 
are widely found in nature and does not necessarily indicate 
faecal pollution12. Enteric pathogen cannot normally multiply 
in water hence water is not its mode of transmission to 
human. However the infection those in human whose local or 
general natural defence mechanisms are impaired would be 
significantly low. The people likely to be at risk would be the 
very old or very young as well as patients undergoing 
immunosuppressive therapy. Other immuno compromised 
individuals suffering from AIDS would also be at risk. Also, 
water polluted by bacteria than permitted to contaminate food 
would lead to the multiplication of the pathogens to very 
large doses. The value of pH of all water samples appeared to 
lie between 8.06-8.48 which is well within permissible limit. 
pH provided the information about acidity and alkality of 
water. The eye irritation and exacerbation of skin disease 
have been associated with pH value > 11. The standard pH 
value of water is 6.5-9.2. So regarding the pH, all value of 
samples are within safe limit. 
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Table 1: Purity DATA of different samples 

Sample Colour Odour Taste pH TSS mg/ml BOD mg/ml Turbidity Abs (540nm) 

  Water Sample of Ballupur Chowk  

1 C.Less O.Less T.Less 8.2 0.4 2.8 0.08 

2 C.Less O.Less T.Less 8.1 0.2 3.2 0.1 

3 C.Less O.Less T.Less 8.3 0.16 3.6 0.09 

4 C.Less O.Less T.Less 8.07 0.32 3.6 0.18 

5 C.Less O.Less T.Less 8.25 0.24 4 0.16 

  Water Sample of Railway Station  

1 C.Less O.Less T.Less 8.08 0.36 3.6 0.18 

2 C.Less O.Less T.Less 8.14 0.24 2.4 0.1 

3 C.Less O.Less T.Less 8.2 0.4 3.6 0.2 

4 C.Less O.Less T.Less 8.06 0.12 3.2 0.19 

5 C.Less O.Less T.Less 8.22 0.28 3.2 0.21 

  Water Sample of City Hospital  

1 C.Less O.Less T.Less 8.42 0.32 0.4 0.2 

2 C.Less O.Less T.Less 8.48 0.2 3.6 0.17 

3 C.Less O.Less T.Less 8.32 0.36 2.4 0.19 

4 C.Less O.Less T.Less 8.25 0.28 3.2 0.1 

5 C.Less O.Less T.Less 8.22 0.16 3.2 0.22 

(BOD: Biological oxygen demand, TSS: total suspended solid, C.Less: Colourless, T.Less: Tasteless, O.Less: Odourless.) 
 

Table 2: Total viable count and most probable number (MPN) of the water sample. 
Water sample SPC(cfu/ml) MPN per 100 ml 

Ballupur Chowk 
Sample 1 1.5x104 240 

Sample 2 1.2x104 140 

Sample 3 8x103 110 

Sample 4 1.1x104 130 

Sample 5 1x104 140 

Railway Station 
Sample 1 7x103 130 

Sample 2 2x102 33 

Sample 3 1x103 70 

Sample 4 1.1x103 70 

Sample 5 2x102 33 

City Hospital 
Sample 1 3x102 2 

Sample 2 5x102 5 

Sample 3 8x102 7 

Sample 4 4x102 2 

Sample 5 6x102 7 
( MPN: Most probable number; cfu: Colony forming unit; SPC: Standard plate count.) 
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Table 3: Morphological and biochemical characteristics of isolates 
 

Isolates 
Morphological characteristics C O M I MR V.P U Ci Co Screened bacteria 

as 
1 Gram negative, circular, low convex, with entire 

margin, mucoid, opage, small, non endospore forming 
rod shape, pinkish blistring with metallic seen colony 
on EMB agar; growth at pH 7, 370C and 450C on NA 

+ - - + + - - - - E.coli 

2 Non-spore forming,gram-negative,short rods,colourless 
colony on NA,grown at 40 and 42oC 

- + + - - + - + - P.aeroginosa 

3 Gram negative rods,circular,low convex,with entire 
margin,mucoid,opaque, 

Small,non-endospore forming,pinkish,glistering with 
metallic sheen colony on MacConkey agar;grown at 

pH 7,370C and 450C on NA 

+ - - - - + + + - Klebsiella sp. 

4 Non-spore forming,non motile ,gram positive 
cocci,circular,low convex with entire 

margin,smooth,medium,opaque,golden yellow colony 
on NA grow at Ph 7 and 37oC. 

+ - - - - + + - + S.aureus 

5 Non-spore forming,non motile,gram negative rod 
colony on NA that appeared translucent with serrated 

or feather-like margins 

+ - - + + - + - - Proteus sp. 

(EMB: Eosin Methylene Blue, NA: Nutrient agar, MR: Methly red, C: Catalase, O: Oxidase, I: Indole, U: Urease, Ci: Citrate, Co: Coagulase, VP: Voge-
proskauer.) 

(E.coli: Escherichia Coli, P.aeroginosa: Pseudomonas Aeroginosa, S.aureus: Staphylococcus aureus.) 
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