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Abstract 

In the present study an investigation was done on the microbiological and physico-chemical 

properties of potable water (stream, bore and well) from the Pinnakota and Rampalle panchayaths of 

Ananthagiri mandal, Visakhapatnam, Andhra Pradesh. 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 within the 

recommended permissible level of WHO. The total plate count was above the WHO guidelines values 

(<10CFU’s/ml) in the three water samples studied the highest count was during August. The MPN in all the 

three water samples was highest during the rainy season i.e., August and was due to the contribution of all 

the pathogenic bacteria. During the study period all the three different water samples (i.e. stream, bore and 

well) from the two panchayaths showed the presence of the eight pathogenic bacteria such as Escherichia 

coli, Klebsiella pneumoniae, Salmonella typhi, Shigella dysenteriae, Staphylococcus aureus, Group D 

Streptococcus, Vibrio cholerae and V. parahaemolytics. Among the pathogenic bacteria Escherichia coli 

was observed to be highest percentage followed by Staphylococcus aureus and the least percentage was 

Klebsiella pneumoniae. In conclusion, the presence of these pathogens in the water indicates that none of the 

water used for drinking purposes in these panchayaths. 

Keywords:  Drinking water, Pathogenic bacteria, Pinnakota panchayath and Rampalle panchayath 

Introduction 

Access to safe drinking water is one of the basic human rights and is enormously crucial to health. 

For a nation to maintain optimal health and development there has to be a continual supply of safe drinking 

water to its population. In developing countries, about 1.8 million deaths per year are attributed to unsafe 

water, sanitation and hygiene, mainly through infectious diarrhea (WHO, 2002). Diarrheal disease remains a 

major killer in children. It is estimated that 17% of all child deaths under the age of 5 years in developing 
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countries result from diarrheal diseases (WHO, 2003). Hence, lack of safe drinking water supply, basic 

sanitation and hygienic practices is associated with high morbidity and mortality from feco-orally 

transmitted diseases. About 1.1 billion people have no access to safe drinking water and diarrheal disease is 

highly endemic in these societies. This underlines the need for safe drinking water. However, the 

effectiveness of interventions aimed at improving the quality of drinking water alone may not solve the 

problem because people can become infected with organisms that cause diarrhea through multiple pathways. 

Even in developed countries with improved water supplies, diarrhea is often endemic (Wright, 2004; 

Colford et al., 2006; Roy et al., 2006; Clasen et al., 2007; Johnson et al., 2016). For example, it has been 

reported that environmental interventions have shown 15 to 17% median reduction in diarrhea from water 

quality Interventions (Clasen et al., 2007). This indicates that not only water improvements at the source or 

collection point (protected wells, boreholes, and tap stands) but also improvement at household level and 

other sources are equally important to minimize the risk of water born diarrhea (Zvidzai et al., 2007). 

In India, 88% of the population of 1.2 billion uses drinking-water from such sources, as compared to 

72% in 1990. The majority of the infections that is associated with the lack of accessibility to potable water 

supply and poor environmental sanitation especially in developing countries. The following are micro-

organisms associated with water; Pseudomonas aeroginosa, Salmonella, Mycobacteria, Escherichia coli 

Proteus, Shigellasonnei, Klebsiella, Cyanobacteria  (Chris, 2004). Hence, the bacteriological quality of 

drinking water is important and periodical monitoring is essential for potable water. Thus this study was 

conducted to assess the bacteriological and physico chemical quality of sources of water used for drinking 

during April 2011 to March 2012 from Pinnakota and Rampalle panchayaths, Anathagiri mandal, 

Visakhapatnam, Andhra Pradesh, India. 

Material and methods: 

Ananthagiri (18017’14”N, 83 06’43”E) is about 60km away from Visakhapatnam and lies on the top 

of the Eastern Ghats. The area of the Ananthagiri mandal is roughly 50sq km and the entire area is inhabited 

by aboriginal tribes. Of the 25 panchayaths in Anantagiri mandal, Pinnakota panchayath and Rampalle 

panchayath was selected for the present study. Both the panchyaths contain three different water sources i.e. 

well, bore and a stream. The water quality of the three water samples (stream, bore and well) from the 

Pinnakota and Rampalle panchayaths of Ananthagiri mandal, Visakhapatnam, Andhra Pradesh were studied 

for physicochemical and bacteriological parameters. In the present study, water samples from three sources 

i.e., a well, a bore and stream of the two panchayths were collected once in a month for a period of 12 month 

from April 2011 to March 2012, 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 
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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 (Holt et al., 1984). 

RESULTS 

Water samples collected from Pinnakota panchayath and Rampalle panchayath for a period of one year i.e., 

during April 2011 to March 2012 were analyzed for physical, chemical and bacteriological characteristics. 

The physical characteristic measured is PH. Among the chemical characteristics Total dissolved solids (TDS) 

and fluoride contents were measured. For total number of viable bacteria total plate count (CFU/ml), for 

faecal and total coliforms most propable number (MPN/100ml) and for isolation and identification of 

bacterial staining, biochemical and growth on selective media were performed. 

   The mean PH value of stream water in the both panchayaths was in the range 7. The mean PH value 

of bore water in both Pinnakota and Rampalle panchayaths was 7.09 & 7.06 respectively. The mean PH 

value of well water in both panchayaths was 7.005. The PH value in the three water samples is in the safe 

limit as recommended by WHO. 

 The amount of total dissolved solids of the stream water in both Pinnakota and Rampalle  

panchayaths was on the average 107.84mg/l &107.64mg/l respectively and Fluoride content on the average 

in the both panchayaths was 0.1mg/l. The amount of total dissolved solids of the bore water in both 

Pinnakota and Rampalle panchayaths was on the average 289.67mg/l & 273.25mg/l respectively and 

Fluoride content on the average was 0.12mg/l & 0.104mg/l respectively. The amount of total dissolved 

solids of the well water in both Pinnakota and Rampalle panchayaths was on the average 191.13ma/l & 

175.08mg/l respectively and Fluoride content on the average was 0.11mg/l & 0.109mg/l. Both the values in 

the three samples were in the permissible limits as recommended by WHO. 

 In stream water the total plate count in both Pinnakota and Rampalle panchayaths fell in the range of 

36-64 CFU’s/ml & 39-76 CFU’s/ml respectively (fig 1). The Pinnakota panchayath water sample showed 

the maximum number of CFU’s (64CFU’s/ml) in August and minimum number was noted in June (36 

CFU’s/ml). The Rampalle panchayath water sample showed the maximum number of CFU’s (76CFU’s/ml) 

in August and minimum number was noted in March and June (39 CFU’s/ml). In bore water the total plate 

count in both Pinnakota and Rampalle panchayaths fell in the range of 39-76 CFU’s/ml & 58-139 CFU’s/ml 

respectively (fig 3). The Pinnakota panchayath water sample showed the maximum number of CFU’s 

(76CFU’s/ml) in August and minimum number was noted in June (39 CFU’s/ml).  The Rampalle 

panchayath water sample showed the maximum number of CFU’s (139CFU’s/ml) in August and minimum 

number was noted in March (58 CFU’s/ml). In well water the total plate count in both Pinnakota and 

Rampalle panchayaths fell in the range of 58-139 CFU’s/ml & 97-236 CFU’s/ml respectively (fig 5). The 
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Pinnakota panchayath water sample showed the maximum number of CFU’s (139CFU’s/ml) in August and 

minimum number was noted in March (58 CFU’s/ml). The Rampalle panchayth water sample showed the 

maximum number of CFU’s (236CFU’s/ml) in August and minimum number was noted in May (97 

CFU’s/ml). Total plate count for bacteria performed for all water samples showed that the bacteria in all the 

samples were above the WHO guideline values(<10CFU’s/ml). The total plate count in all the three water 

samples was highest during the rainy season i.e., August and was due to the contribution of all the 

pathogenic bacteria. 

  In stream water the MPN index in both Pinnakota and Rampalle panchayaths ranged from 3-

15/100ml & 4-28/100ml respectively (fig 2). In Pinnakota panchayath the maximum MPN index was 

recorded in (15/100ml) August and October and the minimum MPN index was recorded in (3/100ml) April 

and May. In Rampalle panchayath the maximum MPN index was recorded in (28/100ml) August and the 

minimum MPN index was recorded in (4/100ml) March. In bore water the MPN index in both Pinnakota 

and Rampalle panchayaths ranged from 4-21/100ml & 9-64/100ml respectively (fig 4). In Pinnakota 

panchayath the maximum MPN index was recorded in (21/100ml) September and the minimum MPN index 

was recorded in (4/100ml) April and March In Rampalle panchayath the maximum MPN index was 

recorded in (64/100ml) August and the minimum MPN index was recorded in (8/100ml) March. In well 

water the MPN index in both Pinnakota and Rampalle panchayaths ranged from 28-9/100ml & 20-

210/100ml respectively (fig 6). In Pinnakota panchayath the maximum MPN index was recorded in 

(28/100ml) August and the minimum MPN index was recorded in (9/100ml) January and March. In 

Rampalle panchayath the maximum MPN index was recorded in (210/100ml) August and the minimum 

MPN index was recorded in (20/100ml) June.  The MPN in all the three water samples was highest during 

the rainy season i.e., August and was due to the contribution of all the pathogenic bacteria. 

 During the study period all the three different water samples (i.e. stream, bore and well) from the two 

panchayaths showed the presence of the eight pathogenic bacteria such as Escherichia coli, Klebsiella 

pneumoniae, Salmonella typhi, Shigella dysenteriae, Staphylococcus aureus, Group D Streptococcus, Vibrio 

cholerae and V. parahaemolytics (Sandhya et al., 2013). (Table 1 &2) 

 Among the pathogenic bacteria the most dominant species in stream water ( figure 7) in Pinnakota 

panchayath the most dominant species of bacterium was E.coli (24.26%) followed by Staphylococcus 

aureus with 19.04%, Group D Streptococcus with 12.24%, Vibrio cholerae and V. parahaemolytics with 

10.20%, Shigella dysenteriae with 9.75%, Salmonella typhi with 9.52% and Klebsiella pneumoniae with 

4.76% contribution. In Rampalle panchayath was Escherichia coli (28.3%) followed by Staphylococcus 

aureus with 15.16%, Vibrio cholerae with 12.5%, Salmonella typhi with 11.2%, V. parahaemolytics with 
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9.45%, Shigella dysenteriae with 8.79%, Klebsiella pneumoniae with 7.47% and Group D Streptococcus 

with 7.03%, contribution 

In bore water (figure 8) in Pinnakota panchayath the most dominant species of bacterium was E.coli 

(22.25%) followed by Staphylococcus aureus with 19.25%, Group D Streptococcus with 14.76%, 

Salmonella typhi with 10.28%, V. parahaemolytics with 9.71%, Vibrio cholera with 9.53%, Shigella 

dysenteriae with 8.59%, and Klebsiella pneumoniae with 5.6% contribution. In Rampalle panchayath the 

most dominant species of bacterium was E.coli (27.9%) followed by Staphylococcus aureus with 19.9%, 

Salmonella typhi with 10.6%, Vibrio cholerae and V. parahaemolytics with 9.84% each, Shigella 

dysenteriae with 8.2%, Group D Streptococcus with 8.03% and Klebsiella pneumoniae with 5.44%, 

contribution. 

 Analysis of well water (figure 9) in Pinnakota panchayath the most dominant species of bacterium 

was E.coli (24.712%) followed by Staphylococcus aureus with 17.69%, Group D Streptococcus with 

13.82%, Salmonella typhi with 10.15%, Vibrio cholera with 10.05%, Shigella dysenteriae with 9.73%, V. 

parahaemolytics with 8.48% and Klebsiella pneumoniae with 5.34% contribution.In Rampalle panchayath 

revealed that the predominant bacterium was E.coli (26.16%) followed by Staphylococcus aureus with 

19.57%, Salmonella typhi with 12.40%, Shigella dysenteriae with 10.65%, Vibrio cholerae with 9.30, V. 

parahaemolytics with 8.13%, Group D Streptococcus with 7.17% and Klebsiella pneumoniae with 6.58%, 

contribution. 

 During the study period all the three different water samples (i.e. stream, bore and well) from the two 

panchayaths showed the highest percentage of Escherichia coli followed by Staphylococcus aureus and the 

least percentage was showed by Klebsiella pneumoniae.  



© 2019 IJRAR June 2019, Volume 6, Issue 2                                       www.ijrar.org  (E-ISSN 2348-1269, P- ISSN 2349-5138) 

IJRAR19K7275 International Journal of Research and Analytical Reviews (IJRAR) www.ijrar.org 36 
 

Table 1: Morphological and Cultural characteristics of Organisms 

Morphological & Cultural characters Organism Disease caused by the organism 

Gram negative rod, forms circular, low 

convex mucoid, opaque colonies with entire 

marginal growth on nutrient agar. Green 

metallic sheen colonies were observed on 

EMB agar. 

Escherichia coli  Causal agent of gastroenteritis, urinary tract 

infections, and neonatal meningitis. 

Gram positive coccus, non spore forming 

and non- motile bacteria. It forms circular, 

low convex with entire margin, smooth, 

medium opaque colony on nutrient agar. It 

forms yellow coloured colonies on mannitol 

salt agar. 

Staphylococcus 

aureus 

S.aureus incidence ranges from skin, soft 

tissue, respiratory, bone, joint, endovascular 

to wound infections. It causes a range of 

illnesses, from minor skin infections, such 

as pimples, impetigo, boils (furuncles), celluliti

s folliculitis,  carbuncles,  scalded skin 

syndrome,  and abscesses, to life-threatening 

diseases such as  pneumonia,  meningitis,  

osteomyelitis, endocarditis, toxic shock 

syndrome  (TSS), bacteremia, and sepsis. It is 

still one of the five most common causes of 

nosocomial infections and is often the cause of 

postsurgical wound infections. 

Gram positive coccus. It forms thin, even 

growth on nutrient agar. Black (or) Brown 

coloured colonies were observed on bile 

esilin agar. 

Group D 

Streptococcus 

 

Group D Streptococcus causes urinary tract 

infections, meningitis, neonatal sepsis, 

spontaneous bacterial peritonitis, septic 

arthritis, and vertebral osteomyelitis diseases. 

Gram negative curved rod. It forms 

abundant, thick, mucous white coloured 

colonies on nutrient agar and yellow 

coloured colonies on TCBS agar. 

Vibrio cholerae Vibrio cholerae is responsible for the 

occurrence of cholera. 

Gram negative curved rod. It forms 

abundant, thick, mucous white coloured 

colonies on nutrient agar and green coloured 

colonies on TCBS agar. 

Vibrio 

parahaemolytics 

V. parahaemolytics is responsible for 

gastrointestinal illness in humans. 

Gram negative rod. It forms slimy, white 

somewhat translucent, raised growth on 

nutrient agar and dark pink coloured 

colonies on mac - conkey agar. 

Klebsiella 

pneumoniae 

Klebsiella pneumonia is responsible for 

pneumonia, thrombophlebitis, urinary tract 

infection (UTI),  cholecystitis,  diarrohea, 

upper respiratory tract infection, wound 

infection, osteomyelitis,  meningitis, and 

bacteremia and septicemia. 

Gram negative rod. It forms thin even 

grayish growth on nutrient agar and dark 

green colonies on SS agar. 

Salmonella typhi Salmonella typhi causes typhoid. 

Gram negative rod. It forms grayish growth 

on nutrient agar and colourless colonies on 

SS agar. 

Shigella 

dysenteriae 

Shigella dysenteriae is the bacillary dysentery 

causing bacterium. 
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Table 2: Biochemical Characteristics of isolates: 

Test  

Catalase + - + + + + 

Oxidase - - - + - - 

Motility - - + + -  

Indole - - + + - + 

Methyl-red - + + - + + 

Voge-Proskauer + - - + - - 

Citrate Utilization - - - + + - 

Urease + - - - - - 

Hydrogen 

sulphide 

- - -  + - 

Starch hydrolysis - - - - - - 

Nitrate Utilization - - + + + + 

Gelatin 

liquefication 

- - - + - - 

Lactose 

fermentation 

- A AG AG - - 

Glucose 

fermentation 

A A AG AG AG A 

Sucrose 

fermentation 

A A A(+) AG AG A+/- 

Organism Staphylococcus Streptococcus E. 

coil 

Vibrio Salmonella Shigella 

 

A = Acid production only 

AG  = Acid and gas production 

+/-  =  Variable reaction 

+  = Positive 

–        =  Negative  

(+)    = Late Positive 
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Fig 1: Total plate count of stream waters  Fig 2: Most probable number of stream water  

       
 

Fig 3: Total plate count of bore waters        Fig 4: Most probable number of bore water  

        
Fig 5: Total plate count of well waters           Fig 6: Most probable number of well water  
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Fig 7: % pathogenic Bacteria in stream 

 
Fig 8: % Pathogenic bacteria in bore    Fig 9:% Pathogenic bacteria in well 
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Discussion 

India is rich in water resources, being endowed with a network of rivers and blessed with snow cover 

in the Himalayan range that can meet a variety of water requirements of the country (Bhardwaj, 2005). The 

rivers of India play an important role in the lives of the Indian people. Major factors affecting 

microbiological quality of surface waters are discharges from sewage works and runoff from informal 

settlements. The present panchayaths are with mountains as predominant topological features, harbors 

several natural stream water (SW). This stream water is the primary source of potable water for the 

population in the both Pinnakota and Rampalle panchayaths. Indicator organisms are commonly used to 

assess the microbiological quality of surface waters and faecal coliforms (FC) are the most commonly used 

bacterial indicator of faecal pollution. They are found in water that is contaminated with faecal wastes of 

human and animal origin. Total coliforms (TC) comprise bacterial species of faecal origin as well as other 

bacterial groups (e.g. bacteria commonly occurring in soil). The coliforms are indicative of the general 

hygienic quality of the water and potential risk of infectious diseases from water. High FC and TC counts in 

water are usually manifested in the form of diarrhoea and sometimes by fever and other secondary 

complications. Bathing and swimming in streams and river are also common among children and adults in 

the local community. The probability of ingesting infective dose of disease causing microorganism is very 

high considering the fact that water borne pathogens generally have low infective dose. 

Safe drinking water is one of the most important felt needs in public health in developing countries in 

the 21st century (Sobsey et al., 2003). The general public today has always been found facing the problems 

for the availability of safe drinking water as a vast majority routinely suffers from common diseases like 

diarrhoea etc. and is the leading cause of mortality particularly among the children. The importance of 

potable drinking water is therefore obvious, emphasizing the need for its utilization (Ahmed et al., 2004). 

Diseases that spread through the contaminated water principally in areas of poor sanitation are Hepatitis A, 

Hepatitis E, Typhoid fever, diarrhea and dysentery etc. (Light, 2000). 

Physical parameters such as PH, TDS and fluoride content have a major influence on bacterial population 

growth. PH values ranging from 3 – 10.5 could favour both indicator and pathogenic organism’s growth 

(Zamxaka et al., 2004). PH provides the information about the acidity or alkalinity of water (Katyal and 

Satake, 1990). It also provides a means of clarifying and for collecting other characteristics or behavior such 

as corrosive activity (Ghandour et al., 1985). Eye irritation and exacerbation of skin disorders have been 

associated with PH values greater than 11. With respect to the water samples the PH values were in safe limit. 

 High TDS was commonly objectional or offensive to taste. A higher concentration of TDS usually 

serves no health threat to human until the values exceed 10,000mg/l (Anonymous, 1997). The TDS values of 

the all the three water samples were within the permissible limit. 
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 Fluoride testing in water quality analysis should be given importance because fluoride is known to 

cause a variety of health problems viz dental fluorosis and non skeletal manifestations when the level 

beyond 1.5ppm. Fluoride has come to stay as number one parameter in causing toxicological and geo-

environmental problems in various countries. The fluoride content of all the three water samples was within 

the permissible limit. 

 The results of physico–chemical analysis of the present study are in agreement with the study of 

Germs et al., (2004) who reported that the chemical quality of the Chunies River in South Africa was 

acceptable for domestic as well as for agriculture. Similary, Nevondo et al., (1999) revealed that the 

chemical quality of all water samples was acceptable. The chemical analysis of water samples from Egypt 

carried out by Fadaly et al., (1999) showed that the measured parameters were found within the permissible 

limits. 

Most common and wide spread health risk associated with drinking water is the bacterial 

contamination caused either directly or indirectly by human or animal excreta. In the present study the 

heterotrophic plate count was used to estimate the total amount of bacteria in water and indicates the overall 

microbial status of water. The factors responsible for high microbial counts in the water samples may be due 

to technically ill planned sewerage network, damaged sewer lines, rust water pipe lines and poorly 

maintained disinfection system. Muhammad Anjum Zia et al., (2005) found that the ground water of 

Faisalabad city showed high bacterial counts. 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% water 

samples of Peswar, Nowshera and Charsada were polluted with faecal coliforms. These faecal coliforms 

were also reported from Umian lake water (Rajurkar et al., 2003) and also in different water samples at 

Sivakasi (Radha Krishnan et al., 2007). Water sources used for drinking or cleaning purpose should not 

contain any organism of faecal origin (Sabongari 1982, Fonseca et al., 2000). 

 Human and animal waste is the primary source of different bacteria in water. The source bacterial 

contamination include run off feedlots, pastures, dog runs and other land areas where animal wastes are 

deposited. Bacteria from these sources can enter in taps that are either open at the land surface, or don’t have 

water tight casing or caps, or don’t have seal in the annular space (the space between the wall of the drilled 

tap and the outside of the tap casing). Insects, rodents and animals entering the tap are other sources of 

contamination. Another way through which bacteria can enter the water supply is through inundation or 

infiltration by flood waters or by surface runoff. Flood water commonly contains high level of bacteria. 
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This study reveals that the increased in the microbial loads at the consumer points (i.e. bore and well) was 

due to the observed activities. At some points, the direct washing of human clothing and washing of other 

household utensils around the sampling point. The presence of animals and the intense agricultural related 

activities going on around the consumer point could lead to contamination. The direct washing of legs, 

hands, clothes and utensils in the stream could also lead to contamination (Banwo, 2006). 

Enteric pathogens cannot normally multiply in water hence water is not its mode of transmission to 

humans (WHO, 1996). However, the presence of enterobacteriae would be enough infective doses in people 

whose local or general natural defense mechanisms are impaired to significantly low. The people likely to be 

at risk would be the very old or the very young as well as patients undergoing immunosuppressive therapy. 

Other immunocompromised individuals suffering from AIDS would also be at risk. Also, water polluted by 

bacteria when permitted to contaminate food would lead to the multiplication of the pathogens to very large 

doses. 
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