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Abstract 

 An investigation on microbiological and physico-chemical properties of drinking and utility water samples from five 

different pump houses in Andhra University, Visakhapatnam. The water samples are subjects to physico-chemical analysis 

by standard methods. The microbial isolation was done by streak plate method on nutrient agar and on selective media for 

their identification. The final identification was done according to the Bergey’s Manual. The physicochemical characters of 

all the five drinking water samples were with in the recommended permissible level of WHO. The total plate count was 

above the WHO guidelines values (<10CFU’s/ml) in the five water samples. The highest count was noticed in S5 sample (54 

CFU’s/ml). Highest coliform count was observed in S3 sample (11/100 ml). Six isolates of bacterial namely. E.coli, 

Enterobacter aerogenes, Klebsiella pneumonia, Salmonella, Shigella, and Staphylococcus were isolated, which are highly 

pathogenic, result of the study indicates that the water in Andhra University pump houses are highly contaminated and not 

safe for drinking and utility purposes. The study therefore, stresses on the need to control the faecal pollution of water 

bodies. 
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Introduction 

Water is the most important for all living organisms. 

In our country, almost 70% of the water has become 

polluted due to the discharge of domestic sewage and 

industrial effluents into natural water sources. Health of 

human and other organisms directly related with safe 

water. That is why safe water resources are very important. 

In most of the developing areas, it is normally observed 

that due to lack of safe drinking and utility water people 

become ill. Hence now a day for drinking, water filter 

plants are arranged where as for utility the same source 

obtained directly from municipality or from bores are 

supplied. During  the  past decade wide  spread  reports  of  

municipality and bores contamination have increased. 

Naturally, water contains a large number and variety of 

micro organisms which does not necessarily, make such 

water not portable. The most important water pollution 

source occurs from Faecal contamination. Faecal pollution 

was confirmed by the presence of coliforms. The principal 

coliforms are Escherichia coli, Enterobacter aerogenes, 

Klebsiella sp and Citrobacter sp. These microbes can exist 

in surface and ground water supplies, and can cause 

immediate sickness in humans if not properly treated 

(PFRA, 2003). Bacteriological examination of water is a 

powerful and foremost test in order to foreclose the 

presence of micro organisms that might constitute a health 



Sandhya et al., 2014 

www.currentsciencejournal.info 

hazard. Water source used for drinking or utility purpose 

should not contain any organism of faecal origin. Hence 

water quality evaluation can be done by water quality 

parameters like physicochemical and bacteriological 

quality. The present paper deals with the physicochemical 

and bacteriological quality of utility water samples from 5 

different pump houses in Andhra University 

Visakhapatnam with it is a combination of both 

municipality and bores. 

Materials and Methods 

Study area 

Andhra University (170 431 45. 380 N 830 191 17.610 

E) is located in Visakhapatnam north east coastal Andhra 

Pradesh. Andhra university campus is spread over 0.5 

Sq.Km and is in proximity to the coast line. The campus 

college includes college of arts and commerce with 28 

departments organizing 60 post-graduate courses, college 

of science and technology with 18 departments with 50 

post-graduate courses and college of engineering with 16 

departments with 15 undergraduate and 25 post-graduate 

programmes in various departments. In addition it also has 

college of law and college of pharmacy with both 

undergraduate and post-graduate courses. Majority of 

students are accommodated in various hostels located in 

the campus. To accommodate the developing research 

centers, institutes and distance education programmes lot 

of construction activity is going on. In the present 

investigation initially water samples collected from- 

Library pump house with 3 bores and a municipality 

connection, Main pump house with 6 bores and 

municipality, Maharanipeta girls hostel having only 

municipality connection (new pump house), AU 

Engineering girls hostel pump house with no municipality 

and only 3 bores and   finally  Gandhi bhavan  pump house 

with 5 bores and no municipality connection. In the present 

study, water samples were collected from five different 

pump houses in Andhra University Visakhapatnam in 

white plastic bottles, which were previously rinsed with 

distilled water and sterilized with 70% alcohol. At the 

collection point, the containers were rinsed thrice with the 

sample water before being used to collect the samples. The 

collected samples were placed in a thermocol box. The 

temperature in the box was maintained at 4oC by using ice 

packs. The microbial isolation was done by streak plate 

method on nutrient agar and on selective media for their 

identification (Sherman Cappuccino, 2009). The final 

identification of resulted isolates was done by the 

biochemical tests in accordance to the Bergey’s Manual. 

Results and Discussion 

The pH values of the water samples ranged from 

7.10 - 7.33. The PH value of S1 was 7.22, S2 was 7.11, S3 

was 7.31, S4 was 7.24 and S5 was 7.31. The PH of the five 

water samples is in the safe limit as recommended by 

WHO (2006). The PH in most of the natural water ranges 

from 6.5-8.5 while deviation from the neutral 7.0 is as a 

result of the bicarbonate or carbonate equilibrium (Medera 

and Allen, 1982). The pH values are set for domestic use as 

prescribed by APHA (1998). According to US 

Environmental Protection Agency the higher the mineral 

contents in the water more total suspended solids will be 

formed. Total Dissolved Solids in the water consists of 

ammonia, nitrate, nitrite, phosphate, alkalis, some acids, 

sulphates, metallic ions etc. The Total Dissolved Solids 

values is not desirable for utility water because a high 

content of dissolved solids elevates the density of water, 

influence osmoregulation of fresh water, reduction of 

solubility of gases (oxygen) and utility of water for 

drinking purpose. In the present investigation an average S1 
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has 3245 mg/L, S2 has 378.4 mg/L, S3 has 147.1 mg/L, S4 

has 564.0 mg/L and S5 has 647.3 mg/L. Hence the values 

of the five samples were in the permissible limits as 

recommended by WHO (2006). Fluoride occurs naturally 

in most groundwater wells and can help to prevent dental 

cavities. As fluoride levels increases, there is an increase in 

the tendency to cause tooth mottling. Fluoride levels less 

than 2 mg/L are not considered a problem for livestock. On 

an average the Fluoride content should be 0.109 mg/L and 

coming to the present investigation S1 contains 0.2 mg/L, 

S2contains 0.1 mg/L, S3 contains 0.1 mg/L, S4 contains 0.2 

mg/L and S5 contains 0.1 mg/L. Hence, the values are in 

permissible limits as recommended by WHO (2006). 

The result obtained from the TPC is given in the 

figure 1. On an average from S1 contains 45.5 CFU’s/ml, 

S2 contains 49.6 CFU’s/ml, S3 contains 40 CFU’s/ml, S4 

contains 45 CFU’s/ml, S5 contains 53.5 CFU’s/ml. The 

above all five samples showed the maximum no. of CFU’s 

in June, July, August followed September 2013. The TPC 

results showed in higher values in the month of June, July, 

August 2013 i.e. rainy season and also showed that bacteria 

in the samples are above the WHO guidelines values 

(<10CFU’s/ml). In S5 on an average higher TPC value is 

observed. This may be due to unmanaged construction of 

bores from where the water continuously seeps into the 

pump houses of Andhra University. This study is in 

conformation with the result of (Zaky, 2006) who reported 

increased bacterial content in the water of Manzala Lake, 

Egypt which is polluted by drainage and sewage. The 

recommended standard MPN for water is less than 2 MPN 

for 100 ml (FAO1997). In the present analysis the most 

probable number in the sample S1 is 4.6 /100 ml, S2 is 5.5 

/100 ml, S3 is 10.6 /100 ml, S4 is 2.8 /100 ml, S5 is 3.3/100 

ml observed from figure 2. 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 sample 

(Sapkota Rajendra et al., 2012). The present results 

obtained for Total plate count and Most probable number 

were similar to the results obtained by Okonoko et al. 

(2008); Oluyege Jacob Olaoluwa et al. (2010). 

 During the study period all the three water samples 

(i.e. stream, bore and well) showed the presence of the five 

pathogenic bacteria such as E.coli, Enterobacter 

aerogenes, Klebsiella pneumoniae, Salmonella, Shigella, 

and Staphylococcus (Tables 1 & 2). Naturally, water 

contains a large number and variety of micro organisms 

which does not necessarily, make such water not portable. 

The main reason for water pollution was pathogenic 

organisms. The results of microbial analysis of the water 

were presented (Figures 1 & 2). The presence of 

pathogenic bacteria such as E.coli, Enterobacter 

aerogenes, Klebsiella pneumoniae, Salmonella, Shigella, 

and Staphylococcus indicates that the water is unfit for 

either utility or drinking purposes (Shittu et al., 2008). The 

microorganisms that are used commonly as indicator of 

water include coliforms. The classified indicator for water 

analysis is E.coli and its presence suggests enteric 

pathogens (Nwadiaro, 1982). The pathogenic bacteria thus 

isolated were mostly belonging to the Enterobacteriaceae. 

The presence of Enterobacteriaceae members in the tested 

water samples indicates the faecal pollution. High level of 

contamination of ground water with faecal coliforms was 

found in urban areas of Karachi (Zubair and Rippy, 2000; 

Khan et al., 2000) was also found that more than 50%
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Table 1. Source of Sample collection 

Sample Code Collection of sample points Remarks 

S1 Library pump house This pump house has 3 bores and a municipality connection and a library 

septic tank is constructed nearer to the pump house. 

S2 Main pump house This pump house has Municipality and 6 bores connection where 

dispensary is located nearer to the bores. 

S3 Maharanipeta girls hostel 

pump house 

This pump house has only municipality connection and no bores where girls 

hostel septic tank is present and the pump house tank is not covered. 

S4 AU Engineering girls hostel 

pump house 

No municipality, and only bores connection is available where mass 

contamination is observed and hygiene conditions are not observed nearer 

the bores. 

S5 Gandhi bhavan pump house No municipality, and only bores connection is available where mass 

contamination is observed and hygiene conditions are not observed nearer 

the bores. 

Table 2. Morphological and cultural characteristics of isolates 

Morphological & cultural characteristics Organism Disease caused by the organism 

Gram negative bacillus, forms green metallic 

sheen colonies observed on EMB agar 

Escherichia coli Causative agent for diarrhea, gastro interties 

urinary tract infection and neonatal meningitis 

Gram negative bacillus on MAC plates growth 

with lactose and glucose fermentation 

Enterobacteriaceace 

(aerogenes) 

Causes, GIT, UTI and specially cystits and 

meningitis (in adults) 

Gram positive, non-sporing, non- motile 

bacteria. Shows yellow coloured colonies on 

mannitol salt agar 

Staphylococcus 

aureus 

S.aureus ranges from skin, soft tissue, respiratory, 

bone, joint endovascular to wound infection. 

Gram negative non fermentative  shows dark 

pink coloured colonies on mac-conkey agar 

Klebsiella Responsible for pneumonia urinary and upper 

respiratory tract infection 

Gram negative non fermentative bacillus 

bacteria shows green colonies and SS agar 

Salmonella Causes typhoid 

Gram negative non motile, non fermentative 

bacillus bacteria and shows coloured colonies 

an SS agar 

Shigella Causes shigellosis, diarrhea, fever, rectal, bleeding, 

seizure, encephalopathy 

 

Table 3. Biochemical characteristics of isolates 

Organism Escherichia 

coli 

Enterobacteriaceace 

(aerogenes) 

Staphylococcus 

(aureus) 

Klebsiella Salmonella Shigella  

Motility + - - - - - 

Starch hydrolysis - - - - - - 

Glucose fermentation AG AG A AG AG A 

Lactose  fermentation AG - - AG - - 

sucrose fermentation A(+) - A AG AG A+- 

Hydrogen sulphide - + - - + - 

Nitrate reduction + + - + + + 

Citrate - - - + + - 

Voges proskauer - - + +- - - 

Oxidase - - - - - - 

Methyl red + - - - + + 

Indole + - - - - + 

Urease - - + + - - 

Catalase + + + + + + 

A = Acid production only; AG =Acid and gas production; +- =Variable reactions; + =Positive; - = Negative; (+) = Late Positive 

water samples of Peswar, Nowshera and Charsada were 

highly polluted with faecal coliforms. These faecal 

coliforms were reported from Umian lake water (Rajurkar 

et al., 2003) and also in different water samples at Sivakasi 

(Radha Krishnan et al., 2007). The water sources used for 

drinking or cleaning purpose should not contain any 

organism of faecal origin (Sabongari, 1982; Fonseca et al., 

2000). 
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Fig. 1. Total Plate Count (CFU/ml) of Bacteria in five 

water samples 

Fig. 2. Most Probable Number (/100ml) of Coliforms in 

five water samples 

 S1 = Library pump house; S2 = Main pump house; S3 = 

Maharanipeta girls hostel pump house; S4 = AU 

Engineering girls hostel pump house; S5 = Gandhi bhavan 

pump house 

Staphylococcus aureus is washed out from soil and 

get their entry into the water bodies during heavy rainfall 

also belong to the allochthonous bacteria (Saleem et al., 

2011). The presence of Staphylococcus aureus in the water 

samples more or less similar to the results (Oluyege Jacob 

Olaluwa et al., 2010; Sapkota Rajendra et al., 2012; Kumar 

et al., 2012). The contamination in water probably was due 

to the leakage of the pipe supplying the water to the public. 

High faecal coliform count in the water might be due 

contamination of water from the sewage. Water quality in 

both urban and rural areas is not managed properly in 

routine and resulted in faecal contamination (Javed, 2003). 

Conclusion 

 It is concluded that water in Andhra University is 

contaminated with various pathogenic bacteria and unfit 

for drinking and utility purpose. It is evident that people of 

this area at high risk of water borne diseases caused by 

micro organisms. As this is cyberage water should be 

treated and monitored by several sophisticated methods for 

utility and drinking purpose in order to avoid several 

diseases. It would be safe if proper personnel hygiene and 

sanitation measures are carried out to check the endemic 

health problems as a result of water borne diseases. 
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