
Methods to Detect Potability
of Water Sample



• PRESENCE/ ABSENT TEST



 Enterobacteriaceaemembers

 Facultative anaerobes,

 gram negative,

 non-spore forming,

 rod shaped bacteria

 ferment lactose to produce gas and acid within 48hrs @ 35ºc

CHARACTERISTICS OF

COLIFORMS



1. COLIFORMS:

 Total Coliforms: include bacteria that are found in the soil, in 
water and in human or animal waste. (Enterobacter, Klebsiella, 
citrobacter, escherichia,Hafnia).

 Fecal coliforms: Found in the gut and feces of warm-blooded 
animals.

 Ex:E.coli (not found growing and reproducing in the
environment).

 Best indicator of fecal pollution than the total coliforms.

2. STREPTOCOCCI:
 Fecalstreptococci is found in stomachsand intestines of

humansand animals.

 Their presence indicates the presence of fecal pathogens in 
water. Ex:Enterococci

COLIFORM

GROUPS



 There are Numerous water born pathogens

 Individual pathogen numbers may be too low to detect in a reasonable sized water

sample.

 Isolation and detection of some pathogens can take several days, weeks, or 

months.

 Absence of one particular pathogen does not rule out the presence of 

another

 Coliforms come from the same sources as pathogenic organisms.

 Coliforms are relatively easy to identify, are usually present in larger

numbers than more dangerous pathogens.

As a result, presence of coliform bacteria in water sample is an

indication of presence of pathogenic bacteria.

SIGNIFICANCE OF TESTING COLIFORMS



















 Most Probable Number Test

 Presence-Absence Coliform Test

 Colilert (Minimal Media ONPG-MUG
Test)

COLIFORMS TEST



* The Most Probable Number method is used to check potability 

(if water is safe enough to be drinking water) of water.

* The MPN method looks for the presence of potential pathogenic 

bacteria that may be in the water due to contamination of the 

water supply.

* MPN method enumerates the enteric bacteria called coliforms, 

specifically fecal coliforms (E. coli)

Most Probable Number/Multiple
tube Fermentation Test



Presumptive
Test

(turbidity & gas in 
lactose broth)

MPN /100ml of
water using MPN

table

Confirmed

Test

(Growth on selective/ 
differential medium)

uniquely
highlights 
Coliforms

Completed Test

(Gram stain )

Establishes
presence of 

coliform bacteria

MPN test includes 3 levels of
testing:



COLIFORM

TEST



Principle:

* The presumptive test looks for presence of fecal coliforms in the 
water sample by inoculating lactose broth containing Durhams 
tubes with the water sample

Procedure:

Three sets of lactose broths are inoculated with varying dilutions of
the sample:

 first set of 5 tubes inoculated with 10mlof sample;

 second set of 5tubes inoculated with 1mlof sample;

 third set of 5tubes inoculated with 0.1mlof sample

 Incubate all tubes at 35 ̊C for24-48 hours

PRESUMPTIVE

TEST



Flow chart of Presumptive

Test

Source: Prescott−Harley−Klein: Microbiology, Fifth Edition, © The McGraw−HillCompanies, 2002



Source: Philippe Et Al, Clinical & Biomedical Sciences Of Tropical Diseases ,

Practical Notes, Bacteriological Examination Of Water (2009) Pg 12

Interpretation of Results:
* Positive Test: Those tubes that show 

turbidity with gas are marked as +ve and
those with no turbidity/gas as -ve.

* +ve marked tubes are counted from all
3sets.

* The combination of positives in the 3 sets
is used to find out the MPN /100ml of
water using the MPN table

Result

s:* MPN Index: 5 5 3

* No.of Coliforms: 

920/100ml water sample



* A positive, presumptive test does not necessarily mean that 
members of the colon group are present.

* In most cases it is true, but there are exceptions.

False, positive, presumptive tests are caused by

1. the presence of other organismscapable of fermenting 
lactose with the production of acid and gasand

2. bacterial associationsor synergism: Joint action of two 
organismson acarbohydrate resulting in the production of gas
that is not formed by either organism when grown 
separately.(G+ve & G-ve)

Elimination of False, Presumptive Tests: Addition of triphenyl 
methane dye in the lactose-broth medium inhibits G+vebacteria.

False Positive Presumptive
Tests



Based of British Ministry of Health

 CLASSI – regarded ashighly satisfactory and contains less
than 1coliform/100mL

 CLASSII – regarded assatisfactory and contains 1-2
coliform/100mL

 CLASSIII – regarded assuspiciousand contains 3-10 
coliforms/100mL

 CLASSIV – regarded asunsatisfactory and contains more
than 10coliforms/100mL

CLASSES OF WATER



Drinking Water

* EPAguidelines for coliforms in drinking water are <1CFU/100 
ml.

* Action limit of 4 coliform per 100ml.

Action limit: meanswater provider must take immediate action

against coliform

Recreational water

◦ 200fecal coliforms /100ml

Guidelines for Enumerating
coliforms



* Done to determine the origin of coliforms (fecal or not) and they are E.coli or not.

Media:

* Brilliant Green lactose bile broth/EMB agar/Endo’sAgar

Procedure:

* Eosin methylene blue agar (EMB): prepared by adding the two dyes eosin 
and methylene blue to melted lactose agar

* A loopful of the culture from the lactose broth with gas is streaked over the
surface of EMBagar plates.

* The plates are incubated at 37°Cfor 24 or 48 hr

* Coliforms producecharacteristic colonies on EMBagar

* E.coli : small colonies ,dark ,almost black centers with greenish metallic sheen

* Enterobacter : large pinkish colonies ,dark centers ,rarely show metallic 
sheen

CONFIRMED

TEST



INTERPRETATION OF

RESULTSCONFIRMED TEST ON

EMB

Agar

Typical colonies: Bluish green metallic sheen

(E.coli)

Atypical colonies: Pink mucoid

(Enterobacter)

Positive test:
* Appearance of at least one typical colony or,

* if no typical colonies are present,

* at least two atypical colonies



Flow chart of Confirmed &

Completed Test

Source: Prescott−Harley−Klein: Microbiology, Fifth Edition, © The McGraw−HillCompanies, 2002



The purpose of the completed test is to determine:

* (1) if the colonies appearing on E.M.B.agar plate are again 

capable of fermenting lactose with the production of acid and 

gas and

* (2) if the organisms transferred to an agar slant show the 

morphological properties of coliforms.

Procedure:

* The typical/atypical colonies from EMB plate are inoculated into 

Lactose broth and Agar slant and incubated at 37°Cfor 24-48hrs

COMPLETED TEST



Result: confirms presence of

coliforms

INTERPRETATION OF

RESULTS
Nutrient Agar

slant

Grams

staining

Formation of gas in

Durhams tube 

(+ve test)

gram -ve non-spore forming

bacilli (+ve test)



Advantages and

DisadvantagesAdvantages:

* Correlated to the presence of pathogens

* coliform population is large enough to isolate in

small water samples (100 mL)

* Rapid

* Inexpensive

* Safety, not culturing pathogens

Disadvantages:

* labor intensive ,Large amount of glassware is required

* Its lack of precision, large errors

* still requires survival and culture of organisms in lab



Principle:

* Presence-Absence(P-A) test is a 
presumptive detection for coliforms in 
water.

* The test is a simple modification of the 
multiple-tube test.

* This test is based on the principle that 
coliforms and other indicator organisms 
should not be present in a 100 mL water 
sample.

Procedure:

* 100 mL test sample incubated in a culture 
bottle with a triple-strength broth 
containing lactose broth, lauryl tryptose 
broth

* Bromcresol Purple is used as an indicator 
dye

PRESENCE-ABSENCE

TEST

lactose-fermenting organisms turn the 

medium from purple to yellow with or 

without gas production



Colilert (Minimal Media ONPG-MUG
Test)

Source:

weberscientific.com

Colilert uses the patented Defined 
Substrate Technology® (DST®) to 
simultaneously detect total coliforms 
andE. coli.

Principle:
* Total coliforms releaseβ -d- galactosidase

which hydrolyses,ortho- nitrophenyl- -d-
galactopyranoside (ONPG)-change it
from colorless to yellow

* E. coli uses enzymeβ-glucuronidase to 
metabolize 4-methylumbelliferyl- -
glucuronide (MUG) - Fluoresces when 
hydrolyzed
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