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INTRODUCTION 
Date: IPage No. 

Water cOVers_ cver 7l of the eorths_ gurface Qnd it is a very imortont. ngtural re sources for people. Yet only 25 lof he eorth's oater is fresh and thus auitoble to consumption. Not onty thot but oUt of 2:5 more thon 2l3" is Locked Quway in gLaciers Ond nct borticularly oble to Kee helþ meet the !rouing demonds cf societ). The ingrease n populdton coupled taith tnþlamed urbanizctfon gnd ndustrializotiön hos resulted a Large ldanage. and deteriortion fn dhinking wtter suply for human sverydag needs. 
he mís mOnggement of unstes Qnd seuaes deteriortes 

the unater qublity of Orea. Water pollution ctfects drinking aocters, rivers, Lakea and oceonG qU, oVer the ord, obich 
COnsequently harms human_ health ond the natual. 

environment. Water pollution may not coUSE imme dRate effect 
lon the heath of individual but mn brove fotal in the 
Long run. Microbial bolltarts like collitorme_ kbtch 
Include E. coli, Erterobocter þrttetls, ete.., which often 

Iresults in the infecHorE US diseases like chlonella,typhoid 
and diarrhoea. 



Date: L 

LITERATURE REVIEW 
Page No.: 

o carry out the study on bore uoter problems 

Ih a study cn bocteriolcgical. cotonination cf drinking In of 
Gter oas reheccted in' Aligoth to ivestite the. þogsible contamingtion of groud wogter by the percolot.ion 

Lof unste woter, woter sampes from hand' þunps near 
mapr togcons ond droins were oolysed Using gtondord 
me~hode.The results shoued the presence of' E.colt 

abave the bermissible limit by Geveral. tines in drinkíng 
ater. (Ayub et al 3 20t1) 

In on onother study from the bores of Bongolore,0 tptol 
lcoLiformof y261 bore wdter sambles Uere onglu9ed 
lualng otondord methods for RUIOge contoming+ion 
statstical nalyals for the reaults'indicrted that. 4G.48% 

lof bores unere Contamingted oith coliform. The rebort 
COncluded that he water from bores wQlls ws not sofe 

for human use. (ALigs et al s 2015) 
In Qnother study. MP techniques were used for the. 
anglgais cf boctarialogicol cortamination of ground aoater 
of Gehana by inshectiig the unter somples token from 
8 bore holes. I uns indicated thot 25%Concertmtion 

of Escherício coli I05 present in both uells and bae.boles 
Ihus, the atudies teealed some Level cf Contarmingtion 
h sompled uoter wbhich raísed queaton about ts 

follocatng Iercture revie 0s done. 
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|Sustoinobility (Kosolku et al : 2018) In ln yet anothèr study done by ctter quality uwhere. Coliform cOUnt ond "þhyaio - Cchemicol þaramefer uWere Lstudled_from SiKKim. The methode u ed uos membrone iltrotlon method for microbiol tting. Micro bial LconfirmaBory testing indicoted Severe foecal contamingtíon shouoing th¿ presence of E.coli ond Enterocaoeus oth hl¡h c×unta. (stngh gt al 2019). 



1 

MEDIA 
MEDIA: While carrging out our experímet we use yorious tabes of media for grouth of the E.coll cohich Uere EMB Ond NAM. 

EMB:- Eoain Methylene Blue 
Lombosition ber 10dO ml 
Pectic digest of Qninadl tissue 
Dipctossitm phosphake 

Loctose. 
ISucrose 
Eosin 

Methylene Rlue. 
Agor Agor 

Date: I Page No.: 

PROCEDURE 

-10.0 9 
-20 4 
- 509 
-5.04 
- 0.49 

- ä.5 

We þreþared 250 ml of EM8 Media on hich 99 of 
pre-barepored EMA booder uxgs USed. 

ne weighed and sushended g o dehydratad media 
in 250 m distilled water. 

2. Mixed until the sushengionis uniform nd heat to 

|boiling to dissolye ihe medium cambletely. 
Sterilised the preored medio by gutnclaihg t 5 b/tnch 
bressure and ot iac tembrture" for 15 mihutes. 
Cooled to 40-45°C and uwth fiequent gentie suitling. 

pour medio ipto sterile petí dishes. 



5. Lobelled utth ioitiols of the nome o medium, date of þreborgtion ond stored the plates upalde 

32. NAM &- Nutrient Agar MedBa Comþosition_ þer 1o00 m 
Pebtone 
Distilled e0oter 

INa CL 
Beef extOct 
Agar -Agar 

Disti lled water 
INoCL 
Beef extact 

54 
1000 ml 

Bince we prebared 500 ml of NAM medto 98 ber our 
requirement for ohich follouningcompasitions RR USBd 

Agor -Agar 
PROCEDURE -

204 

Date: Page No.: 

- 2.5 
500 ml 

-259 

1. ChemicGL ingredients of NAM_ wQs 0Rurotely me0sured, 
2.JAlL the chemicgl excebt 0g0r uwere tranaferred to a 

bea ker cOntoining 500 M distilled gter. 

3. pH of this sotioH wgs odusted to 12 by uaing either 
HCL or NaOH. 

4For moking the mediom, & agar- c¡or uA added to the. 
lsolution of distiled aater w08 0dded roduoy 

MOKe volume 1 litre. 

dounn (Lids below) n the refrigertor until Used. 

Pebtone 



5 5. 
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he content unere gently heated coth sliht agitation. to dissolue. the ingredienta. h he medium uw04 outoclaved at 12C and at 15 lb inch breasure fOr about 15-20_minttes. 
2 

And ofter that media toas ready for making NAM Bates. 



BROTH 
BROTH:- In our exberimert uJe uaed tun broths namely LOctose Broth ond Brilliont Green Broth. 

1.Lactose Broth -
Combosition 
loctose 
Roef extrct 
Peltide digest of onimal tlsaue 
Distiled iter 

Date: IPage iNo. 

IPREPARATION 

-5.09 -3.04 
-5.0,9 

1000 ml 

1. Ne used_pre-breþored bopder ot lactose broth. 
2. We be bared tuwo concentrotionsot broth that ís 1g, and 

l2a in 300 ml ond 150 ml of distilled uoter eshectivel 
3. In 1000 ml 0f distilled Moter, 0s iostructed in 

descriptlon, 139 of Loctose both wns to be used. 
4. We þrehared soo m solution (12) n uohích 394 of 

LocBoge broth pouder was uaed. 
6. The ueighed loctose broth of 3! ans again added but 

this tíme. for 2a coDCentratipp in 150 ml distlled oater. 
6. Ihe required loctoe broth o96 uotghed on electronic 

balonce and mixed in requíred gmdunt of Ogter 
and Qutoclaved. 



actose Broth 
noe tors 

ONatr Suutsrg Methors 

Lactose Broth Pow der 



2.Brilliont Green Broth& 
Composition 
Peþtic digest of onimol tissue. 
Loctose. 

Oxgaae 
Britort green. 

IDistilled oater 

PREPARATION: 

Date: 

conCentrotton. 

-I0.09 
- 20.0 

-0.03 
1000 ml 

LPage No.:: 

1 We use þre- þrebored pousder ot Briliant green broth. 

2. [We þre}ared tuØ cÍnCe ntotion i.e, l2, Gnd 2a n 300m 

|o0d 150 m of �istlued uter reshe.ctively for ia 

3. For 22 cOncentrotton, 129 cf Briliant gren krath bouder 

4.The uwelghed Brlliagt geen _broth bouoder u0s meQSurec 

lon electronto_ balonce od mied in required amount of 

lucter a0d Qutoclayed. 



ErilartGreen B2 
Broth 2% 

REF Dus46 E00g 

Brilat 

Brilliant.Greer Broth: Powder 



INSTRUMENTS 
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Inatrumente þloy very Crucial role in our exþeriment to 
comþlete. They Thcrease stondardizctton uaed to explore 
the int.ernal strucAure ond-t0 90Me. extent more rohid 
procassing of sþacimens gmd rsþorting at reulks. 

Iostruments that ue u_ed incuded the foll.oing -

1. Electronic Balance Electronic balance is on instrumert 
Used in the Qccuate menaureanent ot weght of 

Lmoterial. It is o ai¡nificont. instrument, for the 
Laborotorigs tor pre.se measurement of chemicals 

which ore_ used n YarioLS experiments in loboriory. 
Electronic balorce brovices digital. results cf 

measurement. 

2. pH meter s- A pHmeter is q þrecise instrument tht. 
meQsure6 the H on movement in uater based 

aushension. shoming ita actdty ond alkonity exþessed 
|Qs pH. It To alao`colled qa "potentiomet.ric pH meter 
be couset medoures variatioh in electricol botental 
betweena pH electrode onda reference electrode. 

3.JAutocloye:- An qutoclove ie Q þreasure chamber (Waed 
to carry oUt industrial þroce8s requiring elevated 
temþroure gnd þresAuredfferent fon omblent afr 
þressure. Autocave. are uaed in Medicol application 



VRA 

Electronic. Balongei C 

173 

pH meter 

Autoclave 

VERTICAL AUTOCLAVE 

S 

KAINS 

PRESS6RT24Viy 

ISQ Go01 

MAINS 
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METHODS 
(1)Collection of Water Sample s 

Colleotion_of woter sOmþles from three different taha 
OF the college was dope. Ihese s0mples were well. 
Lobelled and refrigerated. 

Date:. Pago No. 

|Water sample 1 w0s taken from Taþ-1 00 the first floor 

ne.or Ahe IT_ cell. 
Water 9omþle 2 O06 token from Top-2_neor 6COoter 

stand. 

(2)Determingtion of MPN Count -

lbrary Water soMþle 3_ w0s taken from Tab-a near the lbrory. 

Step 1: Preaumative Colifom Test -

The þresumptie coliform test is USed to detect 

coliforms in wdter 50mþle. In this test loctose 

fermentation tubes wereingculated ith different 

woter volumes ond_ produçtion of acfd ond g06 from 

the fermertotion of lactose in Qny cf the tubes in a 

bresumive evidence of coliforms in the uwtter samble. 

The Locto8e broth ysed in tDis test iS_ selective for 

the Isolotion of collform because of the addition of 

bile and 6ul phate Or briliant green. A ph 

indicrtor 6uch Q5 Bromo creeol purþl� io glsó added 

to LoctoS8 broth for the detectionof acid. The colour 

Of the indicator chonges to yellouw uith the protaction 

lof acid from <octose. 



S0mple from Tqp-2ia s 

Collection o woter 
SaMple 



Lin 
notu

re 

beco
ue 

of
 

the dye 

meth
ylene

 lue ohich
 The 

medB
um 

com
mon

ly used 
is

 
EMB that 

is
 

sele cBiye
 as

 
on

 
nutr

ient
 agar þlote

 to
 

þerf
om Gram 

-tai
nin

g ono 
cula

ted Into 
eos

in 

meth
ylen

e 

blue
_pa

tes 

Q
 

unell
. 

onto
 a 

6el
ecti

ve 

dff
fer

ent
ial 

med
ium

 for 
colif

onm
s and bile

. 
brot

th from
 the 

coo
firn

ed test ner� 

stre
ake

d the 

som
ples from the 

posi
tive.

 

bril
lian

t green
 

lact
oe ot

 

E.Co
li n Q

 
oate

r 

som
þle.

 Ih
 

the 

Com
blet

ed test,
 

lbac
teri

a Ond gs
 9 

Con
firm

aBo
ry test for the 

pre.
senc

e It
 

uged
 to

 
esto

blis
h_ 

the_
þre.

sene
e of

 
coli

form
 Step 
3:

 
Com

plete
d 

Coli
form

s test 
s tob

le.
 

the 
resu

ks wth thos
e 

þrou
lded

 fn
 

the 

Gta
tisti

col beri
od uAs take

n ond MPN w0s Foun
d by

 
makc

hing aho
ng 

prod
uctfo

n ct
 

g0s 
tÓll

auin
g the 

incu
bati

on 

term
ent

otio
n tube

s 

bril
fon

t 

qree
n 

Lac
tose

 bile broth
 

Lnu
mbe

r (MPN
) O

f 
COl

iform
s. A

 
cOUn

t of
 

DUm
ber of

 
loc

t0e
. the 

reau
lt 

obta
ined

 i3
 

exp
re.a

8ed
 q8

 
the most 

pro
abe

 

esti
mo

te the 

þob
ulti

on 

of
 

Col
iPor

ms,
 

uphi
ch 

meo
n3 tht. 

to
 

dete
rmi

ne MPN, 

A
 

gto
tist

ico
l 

meth
od is

 
u6ed

 to
 ot
 

35C for 48
 

hrs 
Pos

itlv
e 

con
firm

ed tube
s ere Used tUb
es 

o 
br/l

lion
t gree
n 

lact
ose

 bile brot
h and 

incu
bate

d 

pre
Sum

ptie
 

lact
ose

. 

brot
h 

tube
s were 

inna
cutc

hed
 fnto 

cor
firm

ed test
, 

wote
r 

6om
bles

 

from
 dl

 
the 

pos
itiv

e 

sho
oin

gþ
oei

tiv
e or

 
dou

tful
 

pre
sum

ptiv
e. (n

 
the Lond

 to
 

det
erm

ine
 the MPN valu
e in

 
unt

er 

a0m
ples

 This test
 Uged to

 

Con
firm

 the 

þre
aen

ce of
 

col
orm

s Step
 2:

 
Co

nfir
me

d 

Col
ifor

m Test 
Da

te: Page
 tNo. 



NAM 

blo
tes

 

Bo
th 

Bni 
(fa

ns
 

uu
ee

n 

BO
t 



Date: Page No.. 

ínhíbita the grouoth oË gram posittye bocterta, allowing the grouth of gram negotive bicteria. EMB is 
ditferectioL in 'ngtue,ín that Lactose_ fermenting boctertag0ve CoLoured colanfes due to forma.ion ot a 

Lcomblex in EM8 that preciþetoted out onto the. 
coli forms colonies. Non- loctoae fermestoys þoduce 
colourleas colonkes 0n EMB 0g0r platea., oF acid and 
g0a in the Ionoculated lactoa� broth ahowed grom Lactose 
egotive eaction. Corfirmed the breence of 

E colí in the ucter somþle ond thus ws conatdered 

(3)I6olation o Ecoli on NAM Ond EMB: 
he tubes of Briliant green broth uuere taken. The NAM 

lond EMB ctes were toculated from them. The8e Bates 
uDere then fncuboted gnd obaeryation were token. 

4) 5taining of clong ond microscobic identification : Colonjes 
lobtoinedon NAM were sta•ned by Gram's ston and 
then gkaerred for the presence of Grom negative roda. 

(5)Determination oF physio -chemical þarameters : Porometers 
Like odour,. Smell, temprotue, tranaþakency, turbidity. pH 
etc uas ruled by atondard methods. 

la. þositive Completed tedt. 
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PARAMEIERS 6AMPLE-1 
Colour 
Ohacity 

pl. 

colourleas 

Odour odourlesg 
Ilemprature ~58c 

~6.8 

Tab -1 
2. Top -2 

5-NO. SAMPLES 2 

3. 

SAMPLE -2 

Date: 

CoLour le86 

RESULT AND ANALYSIS 

2 

Page No. 

2 

ocourless odourlesS 

SAMPLE-3 

1 

CoLourles9 

0.12 

Obseryation of test tube contoining 
green broth pith air bubblÁe. 

nil 
r6.9 

Brill.ion t 

it On onglyaing theaboye toble t age COncluded thot 

the tab-1 Mater, tap-2 wtter gnd tap-3 utter have. 

MPN COunt þer 00 ml cf wster somple 0s 713 Qnd I6 

Al the tiree somHes were iooculotted on EMB Qnd NAM 

plates ueing GtreaK plote method,. Outof ohich the EMB 
aye the Metollio 

plate continin� taþ-3 water aOmple aave 

Ireahestixely 



PARAMETERS SAMPLE-1 

IColour colouclea 

ohacity 
Odour 
Iemprature 

S.NO. SAMPLES 

2. 

3. 

odourles9 

Tah -1 

RESULT AND ANALYSIS 

Tah -2 

2 

Date: LPzge No.: 

2 

SAMPLE-2 

Colour lee9 

2 

oburlesSodourless 

2 

SAMPLE-3 

Colourle35 

2 

0.12 

6.9 

Obseryation of test tube contoining Brillian+ 

green broth oth ar bubbl�s. 

On onglyoÍg the gboye toble it uas COncluded thot 

the taþ-1 Mater, tap-2 woter and tap-3 wtter have 

MPN COUtt þer lCD ml of Dgter somble g3 ZL3 Qnd I6 

reabectively 
ALL the tiree s0mbes were inoculated on EMB gnd NAM 

pLates uaiog otreak_ plate method. Qut. of ohich the EMB 

ate contalming conHatiing tah:3 water somble gave the netallic. 



Tap 1 (2x) 

ATER SAN 

ER SAMP' TAP-2 EA SAM 
IAP-L 

ANII 

TAP-J 

SAME 

Colour Gþoçit 

Tep 2 (4*) Tap (2) 

EYM8, plate,, with. arowth 

SAMPLE 
1 

SAMPLE 2 GAMKLE 

Sap 2 (L) Tap 3 () 

i. 

NAM plote without arath 
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Qreen abpe ardnce. This_Colony shouwng of the metallie qen Cas Grom otoined under he microscope. It shomed 0s pink, od- Shabed confirmlng t to be Ecolf. Since. a the. readings were under thÃ bermiaible limit ohich is. COnsidered to be bolou the 50 MPN cOunt, hence it ia s0fe for drinking þurboae and therefoe mdter a þotable. 
IHoweyer Arom the results of the gtudy dong by 

Kagalku et al 2018. It w03 cOncuded that on alysin 
luater aQmples from. boreholes. 25j cOnCertration ch 
the E.coli ugs found in the areo cE Gehono. In yet 
onother study from 9ikKhim bå Singh et al in 2019. 
Water from 'four districts u0s evenled uwith troces of 

toxic heay meBala. Microbial confirmoBory teshing indiaked 
9evere faecat cottaminotion Of uter ourses uith high 

In another study on E. coli E.colí 0s on indicotor of 

CotQmint.ion gnd risK_in envis0n. Mental water wds done 

by Price et Ql in 20IH. A stUdy by Girí gt gl n yer 

2020 gave the result Egarding bacBkeriologicol comamunty 

revealed the þresece cf total colforma a lorge Aumb�s 

in oll .sQmplíng attions which reflected envíronmertal 
made 4ater non- þotable. contomination ond made aa 

courtsof total coliform., E.coli ond EnterncO CQUS. 



EMB piatei with Ecol' 
qtowth 

Ecol ünder 'micróseope 
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CHALLENGES FACED 
DURING WORKING 

e) Electricity Cut off & tinea disturbed 
oork. 

2)lo exomine the þotabilty_ of wter MPN Gnt Is 
effective for examingtionofbacteria but does not 
brovíde elioble. resulta fon the enunerotion cf fungi. 

3)Woter 9ombleg that were collected need to be gtoed 
Lot low temproture and ahould be tested os early 
bossible. 
Jo com blete the tareBed work for one day the team 

Ineeds to 0orK in cuell co-ordinted and þlênned uoay. 
ls0 that OOrk could be tnished in tíme, otheruise Me. 
|OOrK and practtcal bth get deloyed. 

the plcning of 



CONCLUSION 
In this study uHer sunles toatai have becn found to be safe tor drinking. Stnce the E. cali count ha6 been found to he belou 50 yauIe.. Husyer accordíng to WHO guide Linea that baterial cottoms are ot t0 e en in any Io0 ml of woter for domeetic. CCNSUMpLion. ThiÁ tnplis thot though coltioms bacteria be in snall quantity the uter § not uhalely aBe for drioking hurhoa. Iharceoe t iö recomnendad tht. thetr water guolty ahould be chachade rutinsly. Also any leah tro skua ies shauld be pmherly rehoired to rerent cantaminat ion o drking oÝter. 



RECOMMENDATION ) 

Page tlo.. 

On the basis of aboye conclusion H is re Gommerded hot this 0orkK ghould be rebeted once more to get moe Qutbe.otic results ond hence bregence ot E.col? Coùld be. 

he tap"i that is Connected ith concern, ta Rao. 

1 

Irset 

PgU; 

PaD 

detected. 

6houldalso be lsted for þroper tnonKing. 
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