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ABSTRACT

Bacterial quality is probably the most important consideration in assessing
drinking water. The study is employed based on 16s rRNA gene approach to characterize the
bacterial community structure in ground water. A polyphasic approach involving cultivation,
direct viable counts, 16s rRNA based phylogenetic classification was applied for the
characterization of the bacterial population in a public drinking water. A total number of
19 out of 77 bacterial strains were identified identically from i places of Mahabubnagar
district, A.B lndia. Water for human consumption is required to be free from any pathoge-nic
bacteria. The 165 rRNA identity of the bacterial strains revealed that high numbeis of
Aeromonos, Psuedomonas, Enterobacter, Bacillus, Acinetobocterwere present. overall, the
results suggest that these bacterial groups are amongst potentially active bacteria in
drinking water. The highest diversity was found in ground water collected from Hanwada
and least in Bomraspet mandal.
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INTRODUCTION

Drinking water is an important resource
all round the world. A very little an attempt was
made on identifying of culturable bacteria in
potable drinking water. Drinking water can be
obtained from various sources, like surface water
or ground water. Due to the filtration of the water
from the soil, ground water contains a low number
of bacteria and nutrients. The monitoring and
identification of bacteria present in drinking water
have primarily been achieved using a plating and
isolation strategy. The majority of these culturable ,

bacteria described in drinking water networks are
included in the phylum proteobacteria and to a,
lesser extent in the phyla Actinobacteria,
Firmicutes, and Bacteriodetes (LeChevallier et a/.
1980 and 1987; Norton and Lechevallier 2000;
Olson and Nagy 1984; payment ef a/. 19g8). Some
of the commonly detected genera include
Pseudomonas, Caulobacter, Aeromonas,
Acinetobacter, and Bacillus. Over all, a common
perception is that pseudomonas is the most
abundant bacterial organism in water source.

Most studies concerning the quality of
drinking water deal with the analysis of the DOC
(Brauch et a l. t982; Bru chet et a l. L99t;Jah nel et
o/. 1998) or the determination of the viable counts

focusing on the culturable and pathogenic
bacteria.

The present study describes the
identification of the culturable bacterial
population in ground water of seven mandals of
Mahabubnagar district, A.p., lndia. Based on the
morphological characters and 165 rRNA gene
sequences the diversity of the bacteria in the
ground water was determined during the month
of September,2010.
MATERIAISANDMETHODS
Source of samples
Ground water samples were collected from seven
sites from different mandals of Mahabubnagar
district, A.P., lndia dur:ing the September, 2010.
[g!.er samples were collected from drinking water
supplying tanks in sterilized 1 Litre water bottles.
The pH of the samples was measured immediately
after sampling.

Thirteen drinking water samples were
collected froni different government hospitals,
Mahabubnagar district, Andhra pradesh, lndia on
22d and 23d November, 2009. Fifty five strains
were isolated from these 7 drinking water sources
on nutrient agar medium at 37"C. For isolation of
bacteria, 100 pl of the water sample was plated
on Nutrient agar medium and incubated at 37'Cof different bacteria in the drinking water,



Pavon Kumar Plndi and P Raghuveer yodav

for 2-days. Based on the different colony
morphology from each sample, a total of 77 strains
were selected and characterized in the present
study.
Genomic DNA isolation

The genomic DNA from the bacterialcells
was obtained using a modification of the method
described by Sambrock et o/. (1989). The bacterial
cells from pure cultures were harvested by
centrifugation (12,000 rpm)for 2 min, and the cell
pellets mixed with 600 il of lysis buffer (L0 mM
Tris-HCl, 1 mM EDTA [pH 7.5],0.S% SDS, and 100
ig/ml proteinase K) and incubated at 37" C for t h.
After the addition of 100 it 5 M NaCt, and 80 il
CTAB/NaCI, the samples were incubated at 65" C
for 10 min. The samples were cooled to room
temperature, followed by extraction of the aqueous
phase with an equal volume of chloroform:
isoamyl alcohol (24l. l, v/v), and then with an
equal volume of phenol: chloroform: isoamyl
alcohol (25: 24:- L, vfvl, which was centrifuged at
12,000 rpm and 4oC for 10 min. lsopropanol (0.6
x) was mixed with the aqueous phase, and

Table 1. Bacterial abundanoe in potable drinking water samples collected from Mahabubnagar.

Place ofthe Number of Nameof the lsdate

centrifuged at 12,000 rpm and 4 C for 10 min.
After removal of the aqueous phase, the DNA
pellets were washed with 70% ethanol, and
centrifuged at 12,000 rpm and 4 C for 10 min, The
DNA pellets were dried under vacuum, and then
dissolved in TE buffer (10 mM Tris-HCl, and L
mMEDTA [pH z.s] ).
2.2. 165 rRNA gene sequencing and phylogenetic
anatysis

For 165 rRNA gene sequencing, DNA was prepared
using the Mo Bio microbial DNA isolation kit (Mo
Bio Laboratories lnc., Solano Beach, CA, USA) and
sequenced as described previously (Lane 1991).
The resultant almost complete sequence of the
165 rRNA gene contained 1502 nucleotides. The
165 rRNA gene sequence of the isolate was
subjected to BLAST sequence similarity search
(Altschul et a/. 1990) and EzTaxon (Chun ef o/.
2007) to identify the nearest taxa. The entire
related 165 rRNA gene sequences were
downloaded from the database (http://
www.ncbi.nlm.nih..sov) aligned using the
CLUSTAL_X program (Thompson et at. L9971.

collection lsolates
Vapur

Koilkonda

Kodangal

Hanwada

Bomraspet
Maddur
Kosgi

o4

05 Acinetobader junii, Aeromonos hydrophilo, psuedomianas
otitidis, Bacillus cereus, E,coli
Methylobocteri um calcooceticus, Aeronmonos p unctato, Bo ci ll us
infontis. E.coli
C it robact er Freu nd i i, Ba ci ll us c e re us, Boc i lt us ni o be nsis,
Acinetobacter ursingii, Acinetobacter junii, Aeromonos
hydrophila, Psuedomonos olcaligenes, pseudomonas otitidis,

' Lysi n! bacil t us fu sifor mi s, E. m li,
Citrobacter sp
De lfti a I ocu stri s, B rev ibo cter iu m sp.
Bocillus sp, Pseudomonos aerugirtosa, Citrobocter Freundii ,

03

07

01
02

06

A fth robocte r sp. Acin etobocte r E.coli

RESUTTSAND DISCUSSION

Overall, the results suggest that these
bacterial groups are mesophilic and could grow
in the temperature range of 20 to 40.C with
optimum growth temperature is 37.C. All the
strains could grow without NaCl in the medium
and the tolerance to NaCl varied from tto 2%,. All
strains could grow either in the pH range of 6-g,

A total of 77 bacterial strains werb recovered
from the 7 drinking water sources (Table 1).

Morphological and taxonomic analysis of all the
77 strains isolated from water samples indicated
that 19 strains were identical. The nearest
phylogenetic neighbor of all 77 isolated strains
were identified following BLAST analysis of the
165 rRNA gene sequence. BLAST analysi; indicated
that four strains belonged to th€ genus Bacillus ,
three strains belonged to the genus ps uedomonos,
each two strains belonged to the genus

33



Bioscience DiscoveryVol02, No. 1, Ian.2011 ISSN 2229-3469

Acinetobocter , Aeromonos , each one strain to the
Brevibacterium sp. Citrobacter Freundii, "Delftia

locustris, Lysinibocillus fusiformis, E.coli,
M e thy I o b o cte ri u m co I co a ceficus. Tota I i.9 d ifferent
taxa were identified based on the BTAST analysis
oul of 77 strains.

Coli form is the name of a test adopted in
1914 by the Public Health Service for the
Enterobocterioceae family. lt is the commonly-used
bacterial indicator of sanitary quality of foods
and water. Coli form bacteria live in soil or
vegetation and in the gastrointestinal tract of
animals. Coli forms enter water supplies from the
direct disposal of waste into streams or lakes or
from runofffrom wooded areas, pastures, feedlots,
septic tanks, and sewage plants into streams or
groundwater. Coli forms are not a single type of
bacteria, but a grouping of bacteria that includes
many strains, such as E. coli. Water sample from
Hamada shown more contamination and less
found in Bomraspet mandal.

ln the present study species belong to the
genera Aero monos, M ethylobode ri u m, Bqcill us and
Pseudomonas were isolated which is supported
by the different studies where several novel species
which belong to the genera Aeromonos,
Methylobocterium (Lee et a/. 2009), Bocillus(Zhang
et o1.20061 and Pseudomonos were reported from
drinking water systems. Aeromonas spp. and
Aeromonos hydrophila found in diverse aquatic
environments like wellwater and heavily polluted

waters and survives easily in waters polluted by
various disinfectants and chemicals.
ln the present study species belong to the genus
Acinetobacter from Vepur, Hanwada and Kosgi,
Bocillus cereus from Vapur and Kodangal and
Pseudomonos oeruginoso from Kosgi, Aeromonos
hyd ro ph i I o |/'uys et o/. 2@21, B a c i t I us cereus (Suth a r
et a1.2008b1, Cupriavidus pauculus (Vandamme et
a/. 1999) and Pseudomonos aeruginoso (Suthar ef
o/. 2008b). Bacillus infantis which cause sepsis was
isolated from clinical specimens (Ko et o/. 2006)

which are opportunistic pathogens were isolated.

coNcrustoN
More information about the microorganisms and
their metabolism is important to determine the
techniques, which should be applied before
ground water can be used as drinking water in
order to take precautions to avoid health problems
at problematic places. The results from this study
further improve our understanding of the
molecular diversity and bacterial population
dynamics of drinking water microbial
communities. Moreover, these results provide the
sequence foundation for the development of
molecular assay that target active drinking water
bacteria. The public must also recognize that
public drinking water is not frequently monitored
by health laboratories for acceptable quality. The
supplemental treatment measures will require
careful in-plant monitoring and maintenance to
prevent in water quality enhancement.
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