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ABSTRACT

In present study, atotal of 260 water samplesfromAkola(140) and Buldhana
district (120) were analyzed for water quaity and detection of thermotolerant
coliform (E.coli) from salinity affected villages of Purna River basin of
Vidarbhaand 243 (95%) water sampl eswere found contaminated by MTFT
and 75 (29%) by MFT. The water from Akola, Akot, and Shegaon taluka
showed 33% pollution due to human faecal matter followed by 26% in
Telharaand 20% each in Nanduraand Balapur taluka. The minimum human
faecal pollution in water was observed in the J.Jamod taluka. Maximum
fecal E.coli was recorded in surface water sources indicating entrance of
fecal matter from open defecation or due to open drainage or sewage water
from household. The deep ground water (hand pump and tube well) was
not free from fecal contamination and it may be due to percolation of
sewage and wastewater and construction of latrines near the tube wells.
The public distribution system (Maharashtra Jeevan Pradhikaran) water
was not free from fecal contamination regardless of degree to which the
water istreated. Thus from the above data it is concluded that out of 75
contaminated water samples, 75% contamination was non-human faecal
origin whereas 25% human faecal origin.
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The Ground Water Survey and Development
Agency (GSDA), Government of Maharaghtrahasiden-
tified 547 villages (136 inAmravati, 318inAkolaand
93in Buldhanadistrict) inthe PurnaRiver Valley of
Vidarbha (MaharashtraState), which are severely af -
fected by sdinity and poor quaity ground water™. Ac-
cording to Finance and Statistics, Govt. of
Maharashtrd®, severa desths occurred by water borne
diseasesin 1998inAkola. Every year around 2.2 mil-
lion peoplediedueto basic hygienerelated diseases.
InIndia80% of infectiousdiseasesarewaterbornedis-

eases such astyphoid, cholera, dysentery, and infec-
tious hepatitis, which are due to contaminated wa-
tert?18, Faecal bacteriacan be emitted from various
sourcesincluding agricultura practices, wild and do-
mestic anima sand human beings. Itiscompounded by
thefact that thefaeca indicators may not befrom one
particular source, but rather from variety of sources®.

Water gets contaminated by human and animd fe-
cad matter and spreadstheinfections. Determination of
sourceof fecal contamination inthewater isdifficult but
with use of multipleantibiotic resistances(MAR) in-
dexing it can be determined to some extent.
Krumperman™, reported that the MAR index of Es-
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cherichia coli (E.coli) fromwild animalswas gener-
ally low, while human and poultry isolateshad higher
MAR indices. Kaspar and Burgess'® showed higher
MAR index of E.coli from urban areasthan fromrural
area. Wiggind®, reported discriminateandysisof MAR
patterninfaecal Streptococci to differentiateman and
animal sourcesof faeca pollutioninnatura water and
74% of theisolated were correctly classified into one
of six possible sources (beef, chicken, dairy, human,
turkey or wild). Parveen et a.[*¥, had reported asso-
ciationof multipleantibiotic res sanceprofileswith point
and non-point sourcesof E.coli in ApalachicolaBay
and isolatesfrom point sources showed significantly
greater resistance (P<0.05) to antibioticsand higher
MAR indices than isolates from non-point sources.
Wigginset d.®, determined therdliability and repest-
ability of antibiotic resistance analysisasamethod of
identifying the source of faeca pollutionin surfaceand
ground water. Tambekar and Charan® reported antibi-
otic sengitivity indexing of Escherichia coli toidentify
sourceof faeca contaminationindrinkingwater inPurna
Valey of Vidarbha. Shukui Guan, et al.™, developeda
procedurefor discriminaingamong Escherichiacoli iso-
lated from anima and human sourcesand stated average
MAR indicesfor human, livestock andwildlifeisolateas
0.1339, 0.0966 and 0.027 respectively.

Theuseof antibioticsresistance profilestoidentify
sourcesof fecd contaminationispromisingand emerg-
ing procedure and the patternsof MAR in different ani-
mal populationsvary according to thetypesand quan-
tities of agent used!*®. Hence, attempt was undertaken
to determinethesource of feca pollution by determin-
ingtheantibioticsresstanceprofileand MAR indexing
of Escherichia coli isolated from drinking water in sa-
linity-affected villagesof Akolaand Buldhanadigtrict of
Vidarbha

MATERIALAND METHODS

A total of 260 drinking water sampleswere col-
lected from surface water (13) shallow ground water
(42), deep ground water (129) and public water sup-
ply (76) to study water quality and contamination of
thermotolerant coliform (E.coli) from different sdlinity
affected villages of Akola and Buldhana district of
Vidarbhafrom June 2007 to December 2007. The bac-
teriologica examinationwas performed withinthe24 h
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of collection using standard Multiple Tube Fermenta
tion Technique (MTFT) for determination of Most
Probable number (MPN) index, ninemultipletubedi-
|ution techniqueus ng doubleand Snglestrength Bromo-
Cresol PurpleMacConkey mediumand Membranefilter
techniques(MFT) by usng M-EC test agar (Hi-media
Lab. Mumbai), for detection of E.coli (Thermotolerant
coliform, TTC) with production of yellow colour colo-
nies on membranefilter at 44.5°C. The MPN Index
was cal culated from MPN table and index morethan
10 coliforms/dl isdesignated as pol luted or non-po-
tablewater,

Theisolation andidentification of E.coli wasmade
based on MFT plates incubated at 44.5°C and stan-
dard bacteriol ogica tests such asmorphological, cul-
tura, biochemica and specid testsby subculturing the
MFT positive (yelow color colonieson membranefil-
ter in M-EC test agar) coloniesin respective medium.
Antibioticresstancepattern (by disc diffusontechnique)
of theseisolateswere carried with 15 different antibi-
otic supplied by Hi-mediaPvt Ltd, Mumbai. Themul-
tipleantibiotic res stanceindices(MARI) werecacu-
lated for these E.coli isolates*y.

RESULTSAND DISCUSSION

In present study, atotal of 260 water samplesfrom
Akola(140) and Buldhanadistrict (120) wereanayzed
for water quality; 13 from surfacewater (river andlakes),
42 from shallow ground water (openwells), 129 from
deep ground water (tubewellsand hand pumps) and
76 samplesfrom public water supply scheme, andiso-
lation and detection of thermotol erant coliform (E.coli)
from salinity affected villages of PurnaRiver basin of
Vidarbha All water sampleswereanalysedby MTFT,
and MFT and 243 (95%) water sampleswere found
contaminated by MTFT, and 75 (29%) by MFT
(TABLE 1). Out of these, 39 (93%) in shalow ground
water, 124 (96%) in deep ground water and 71 (93%)
treated water and all 13 (100%) in surfacewater were
found polluted by MTFT; whereas 10(24%) in shdlow
ground water, 37(29%) in deep ground water and 21
(28%) treated water and 7(54%) in surface water by
MFT (TABLE 2). Out of 10taluka’s, thewater infive
were 100% polluted, whileinfour intherange of 81-
96%, except in Balapur whereit was33% by MTFT
(TABLE 1). The detection of thermotolerant E.coli
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TABLE 1. Quality of drinkingwater inAkolaand Buldhana  analysisof water givesthe proper status of drinking

digtrict of Vidharbha (in %)

Akoladistrict Buldhanadistrict
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TABLE 2: Source wisewater quality
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Figure1: Antibioticresistance pattern of E.coli
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Figure2: MAR index of antibioticsagainst E.coli

water sources and results showed that 67% E.coli in
Balapur taluka, 31% each in Akolaand Akot taluka
and no E.coli inMurtizapur talukawater inAkoladis-
trict while 75%in Telhara, 64% in Makapur, 31%in
J.Jamod, 16% in Shegaon, 14% in Nanduraand 0%in
Sangrampur tal uka’sof Buldhanadistricts (TABLE 1).
Anaysisof drinking water from different sourcesdem-
onstrated, 54% of thermotolerant E.coli pollutionin
surface water while 24%, 29%, and 28% in shallow
ground water, deep ground water, and public water
supply respectively (TABLE 2). Bacteriological analy-
sisof different water indicated that surfacewater was
highly polluted by feca E.coli ascompareto other water
sources. It may be due to contamination in water by
fecad matter or dueto the percolation of contaminated
water intheseresources. Thequality of drinking water
a so affected by seasonal variation and high coliforms
count detected in rainy season. Lomate and Samant!*?,
Tambekar et a.[*", and Bahador et a .1, showed the
seasond variation of microbid pollutionin surfacewa
ter of Pune and Amravati and reported maximum
coliform count in monsoon than thewinter and summer.

Antibioticresstanceprofilewasused toidentify the
sourcesof faecal and non-faeca contaminationindrink-
ing water. In the present study, E.coli isolated from
various sources showed highly resistant to lincomycin
(85%) and vancomycin (66%) and sensitive to
tobramycin, moxifloxacin (91%), levofloxacin (90%),
sparfloxacin (84%), ceftriaxone, imipenem (82%),
ofloxacin (81%) and amikacin (71%) (Figurel). Begum
et a., (2004) studied isolates obtained from different
sourcesof drinking water (river, well, supply water and
tube well) and showed highest susceptibility to
ciprofloxacin (92.96%), and | east with cephotaxime
(3.29%).

TheMAR indicesfor theantibioticstobramycin
(0.0059), Moxifloxacin (0.0059), levofloxacin
(0.0069), sparfloxacin (0.0109), ceftriaxone (0.0119),
imipenem (0.0119), ofloxacin (0.0129), Netilmicin
(0.0139), amikacin (0.0139), cephotaxime (0.0159),
ciprofloxacin (0.0169), and ceftazidime (0.0258) rep-
resenting isolatesfrom non human faeca originwhile
antibioticsmeropenem (0.0318), vancomycin (0.0437)
and lincomycin (0.0567 representsisol ates from hu-
man faecal origin (Figure 2). The study showed that
surfacewater was highly contaminated withfecd E.coli
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TABLE 3: MAR index, typeof pollution, collection siteand sour ce of water

Typeof . MAR o Source
pollution index pf District Taluka Surface Deep ground  Publicwater  Shallow ground Total
E.coli water water supply water

J.Jamod 0 1 1 0 2

0.06 Buldhana Shegaon 0 1 0 0 1

Tota 0 2 1 0 3

Akola 0 1 2 0 3

Akola Akot 0 0 2 0 2

Balapur 0 1 0 0 1

0.13 Malkapur 0 1 0 0 1
Buldhana Telhara 0 0 0 1 1

J.Jamod 0 2 0 0 2

Total 0 5 4 1 10

c Akola 0 3 0 0 3
= Akola Akot 0 2 2 0 4
3= Telhara 0 1 1 0 2
§ 02 JJamod 0 1 0 0 1
§ : Buldhana Malkapur 0 1 0 0 1
= Nandura 0 1 0 2 3
§ Shegaon 0 1 0 0 1
S Tota 0 10 3 2 15
IS Akola 0 3 0 0 3
= Akola Akot 0 0 2 0 2
5 Balapur 0 1 0 0 1
z Telhara 0 3 0 0 3
0.27 J.Jamod 0 0 0 2 2
Buldhana Malkapur 0 1 0 1 2

Nandura 0 1 0 0 1

Shegaon 0 1 1 0 2
Total 0 10 3 3 16

Akola Akola 1 1 5 0 7

Akot 1 0 1 0 2

0.33 Buldhana J.Jamod 0 1 1 0 2

Shegaon 0 1 0 0 1

Tota 2 3 7 0 12

Akola Akola 0 1 0 0 1

Akot 1 1 2 0 4

0.4 J.Jamod 0 0 0 2 2

’ Buldhana Malkapur 0 1 0 0 1

c Nandura 0 1 0 0 1
.% Total 1 4 2 2 9
< Akola Akola 0 1 0 0 1
£ Akot 1 0 0 0 1
= 0.47 Malkapur 0 0 0 1 1
3 Buldhana Balapur 1 0 0 0 1
B Total 2 1 0 1 4
= Akola Akola 0 0 0 1 1
g 0.53 Tota 0 0 0 1 1
e Akola Akola 0 1 0 0 1
0.6 Buldhana Malkapur 1 1 0 0 1

Total 1 2 0 0 3

Akola Akola 0 0 1 0 1

0.66 Akot 1 0 0 0 1

Tota 1 0 1 0 2

Total E.coli 7(54%) 37 (29%) 21 (24%) 10 (24%)  75(29%)

(54%) and showed maximum MAR index 0.055 for
ceftazidime, 0.050for lincomyain, meropenem, followed
by 0.044 cephotaxime. Maximum feca E.coli wasre-
corded in surfacewater sourcesindicating entrance of
fecal matter from soil (open defecation) or dueto open

drainage or sewage water from household. The deep
ground water (hand pump and tubewell) was not free
fromfeca contaminationandit may bedueto percola-
tion of sewage and wastewater and construction of la-
trines near thetubewells. The public distribution sys-
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tem (M aharashtra Jeevan Pradhikaran) water was not
freefromfecal contamination regardless of degreeto
whichthewater istreated.

The study showed 75-76% i sol ates susceptibility
to theciprofloxacin, cephotaxime, whereasAlhg et
al.!?, recorded it in the tune of 44-24% for the same.
Tambekar et a.[*¥ in their studies showed maximum
res stanceto ofloxacin (92%) followed by ciprofloxacin
(79%). The antibiotic ceftriaxone (58%) was moder-
ately sensitive against isolates. In the present study,
ceftriaxoneand amikacinwere highly sengtivity (82%)
totheisolated fecal E.coli. Kasper et a.%, observed
low MARto E.coli isolated from rural water whereas
Parveen et d.1*3, showed highMAR for isolatesfrom
municipa wasteand river and estuarinewater. Alhg et
a, (recorded low antibiotic resisanceto coliformiso-
lates from ground water. Graves et a.["), studied the
MAR of isolates recovered from the stream samples
and showed various contaminationsas human (10%),
wild life (40%) and livestock (50%). Hagedon et a.19,
and Kaneeneet a.[¥ observed that the livestock con-
tribute more contamination than the humansin surface
water. Thewater fromAkola,

Akot, and Shegaon tal uka showed 33% pollution
dueto humanfaeca matter followed by 26%in Telhara
and 20% each in Nandura and Balapur taluka. The
minimum humanfaeca pollutioninwater wasobserved
inthe J.Jamod taluka. Thusfrom the abovedataitis
concluded that out of 75 contaminated water samples,
75% contamination was non-human faecal origin
whereas 25% human faecd origin (TABLE 3).

Faecal pollution contributed maximum (54%)
contaminationinsurfacewater followed by deep ground
water, shalow ground water andin publicwater supply.
Themainsourcesof fecal contaminationin surfaceweater
were open defecation, domestic wastewater, and sew-
agedischargeinthe surfacewater. The study indicated
that the animalswerethe mgjor source; however man
wasa so significant contributor of water contamination.
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