
 
 

 

 

 

 

 

 

 

  

 
 
 
 

Metric No. 2.3.1  

Student centric methods, such as experiential learning, participative learning 

and problem solving methodologies are used for enhancing learning 

experiences. 

 

Criterion 2 - Teaching-learning and Evaluation 

Key Indicator 2.3 Teaching- Learning Process 
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1. Introduction  

    The presence of bacteria and pathogenic organism is a concern when considering the safety 

of drinking water. Pathogenic organism can cause intestinal infection, dysentery, hepatitis 

typhoid fever, cholera and other illnesses.  

      Human and animal wastes are a primary source of bacteria in water. These sources 

include runoff from feedlots, dog runs and other land areas were animal waste deposited. 

Bacteria from these sources can enter wells that are either open at the land surface or do not 

have water type casings and caps. Bacterial contamination cannot be detected by sight smell 

or test. The only way to know if a water supply contains bacteria is to have it tested. Since it 

is too costly to test water samples every possible organism that may cause disease the 

coliform group of bacteria are use as an indicator of water quality and to determine suitability 

for drinking purpose. Coliform bacteria may not cause disease but can be indicators of 

pathogenic organisms. To avoid unnecessary delays and possibly a need for resampling the 

samples must be receive at the laboratory within 48 hours. The presence of coliforms in water 

has been analysed by three tests, presumptive test, confirm test and completed test. 

2. Materials and method  

2.1 Presumptive test and Most Probable Number of coliforms per 100ml (MPN): 

Six water samples were collected form Kaldari Maharashtra, India. Each sample was 

inoculated in a series of lactose fermentation tubes as per following table – 

Sample 

number 

Sample source Inoculum size (ml) 

5 double 

strength lactose 

tubes with 

neutral red (10 

ml) 

5 single strength 

lactose tubes 

with neutral red 

(5ml)  

5 single strength 

lactose tubes 

with neutral red 

(5ml)  

1 High school drinking 

water tank   

10 1                                0.1 

2 Water filtration tank 10 1                                0.1  

3 ZP school tank 10 1                               0.1 

4 Hand pump 10  1                                0.1  

5 Bore well 10 1                                0.1  



6 household 10  1                                0.1  

Incubate all tubes at 37˚C for 48 hrs. 

2.2 Confirmed test: 

One of the presumptive tubes showing acid and gas production from each set was carry 

forwarded for confirmed test. One loopful of the broth was streaked onto M-endo agar plate. 

The plates were incubated at 37˚C for 48 hrs. 

2.3 Completed test: 

M-endo plates showing E.coli colonies typical with a metallic green sheen was carefully 

examined for well- isolated colonies. Gram staining was performed microscopic examination 

of a non- spore producing gram negative rod with acid and gas production in lactose broth 

indicated a positive completed test. 

3. Result:- 

       3.1 Presumptive test  

Sample 

number 

Sample source Quantity of water sample inoculated Most 

probable 

number of 

coliforms 

per 100ml 

10ml 1ml 0.1ml 

Number of positive tubes 

1 High school drinking 

water tank   

3 0 0 8 

2 Water filtration tank 0 0 0 0 

3 ZP school tank 1 0 0 2 

4 Hand pump 5 4 3 275 

5 Bore well 0 0 0 0 

6 household 0 0 0 0 

           By referring Maccrady’s table 

 



 

3.2 Confirmed test  

All positive samples of the presumptive test produced typical metallic green sheen 

colonies when inoculated on M-endo agar medium. 

 

 

3.3 Completed test 

Microscopic Gram staining examination of all positive samples showed the presence 

of non spore forming Gram negative bacteria. 
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Abstract –  

      Testing of all individual pathogens in drinking water is impractical and expensive. Instead 

total coliform bacteria have been designated as a standard to determine bacterial safety of 

water. Coliform bacteria originate in the intestinal tract of warm blooded animals and can be 

found in their wastes. Therefore presence of coliforms indicates the possible contamination of 

water by fecal matter of these animals. By monitoring coliform bacteria the increase or 

decrease of many pathogenic bacteria can be estimated.  

        The bacteriological examination of water has been standardised into three tests. The first 

or presumptive test is the screening test to sample water for the presence of coliform 

organisms. Total three samples were analysed by presumptive test. A series of lactose 

fermentation tubes were inoculated with water sample. All samples does not showed the 

presence of significant number of coliforms. The confirm test was perform on tubes 

displaying a negative reaction. The absence of gas formation in lactose broth or the failure to 

demonstrate coliform-like colonies on the EMB agar. Absence of gram-negative, non-sporing 

rods on Gram staining. 

 

Introduction  

    The presence of bacteria and pathogenic organism is a concern when considering the safety 

of drinking water. Pathogenic organism can cause intestinal infection, dysentery, hepatitis 

typhoid fever, cholera and other illnesses.  

      Human and animal wastes are a primary source of bacteria in water. These sources 

include runoff from feedlots, dog runs and other land areas were animal waste deposited. 

Bacteria from these sources can enter wells that are either open at the land surface or do not 

have water type casings and caps. Bacterial contamination cannot be detected by sight smell 

or test. The only way to know if a water supply contains bacteria is to have it tested. Since it 

is too costly to test water samples every possible organism that may cause disease the 

coliform group of bacteria are use as an indicator of water quality and to determine suitability 

for drinking purpose. Coliform bacteria may not cause disease but can be indicators of 

pathogenic organisms. To avoid unnecessary delays and possibly a need for resampling the 
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samples must be receive at the laboratory within 48 hours. The presence of coliforms in water 

has been analysed by three tests, presumptive test, confirm test and completed test. 

Materials and method  

Presumptive test and Most Probable Number of coliforms per 100ml (MPN): 

 

Three water samples were collected form Khanwadi Tal. Purandar, Dist. Pune, Maharashtra, 

India. Each sample was inoculated in a series of lactose fermentation tubes as per following 

table – 

Sample 

number 

Sample source Inoculum size (ml) 

5 double 

strength lactose 

tubes with 

neutral red (10 

ml) 

5 single strength 

lactose tubes 

with neutral red 

(5ml)  

5 single strength 

lactose tubes 

with neutral red 

(5ml)  

1 Water purification plant 

near school 

10 1                                0.1 

2 Hand pump near school 10 1                                0.1  

3 Well water 10 1                               0.1 

 

Incubate all tubes at 37˚C for 48 hrs. 

Water samples 



Result:- 

Presumptive test  

Sample 

number 

Sample source Quantity of water sample inoculated Most 

probable 

number per 

100ml 

10ml 1ml 0.1ml 

Number of positive tubes 

1 Water purification 

plant near school 

1 3 0 8 

2 Hand pump near 

school 

0 0 0 0 

3 Well water 0 0 0 0 

           By referring Maccrady’s table 

 

 

Confirmed test: 

The absence of gas formation in lactose broth or the failure to demonstrate coliform-like 

colonies on the EMB agar. 

Completed test: 

Absence of growth and gas formation in the broth. Absence of gram-negative, non-

sporing rods on Gram staining. 

Discussion : 

The environmental protection agency (EPA) requires that all public water suppliers 

regularly test for coliform bacteria and deliver water that meets the EPA standards. 

There is no requirement to have private water wells, springs and other sources tested 

it is up to individual home owner. There is must be a public notification if the water 

supply does not meet the standard. For home owners the water source must be at least 



twice per year. Generally private water supply should be tested for bacterial safety as 

follows 

a) At least ones year 

b) When a new well constructed  

c) When an existing well is return to service 

d) Whenever the well is inundated by flood waters or surface runoff 

Proper well location and construction are keys to avoiding bacterial contamination of 

drinking water. If contamination is present attempt to identify and eliminate the sources of 

the contamination. A contaminated water supply can be disinfected. 

Recommendation – 

The laboratory report indicates the absence of coliforms . Hence we recommended villagers 

to use regular water supply to drinking the water.  
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Abstract – 

 Testing  for every possible virus in drinking water is both expensive and impractical. Rather, 

the criteria for determining the bacterial safety of water is the total coliform bacterial count. Warm-

blooded animals' intestinal tracts are the birthplace of coliform bacteria, which are found in their 

waste products. Therefore, the presence of coliforms suggests that these animals' feces may have 

contaminated the water. It is possible to evaluate the growth or decline of numerous pathogenic 

bacteria by keeping an eye on coliform bacteria. 

 Three tests comprise the standardization of the bacteriological analysis of water. The 

screening test, also known as the presumptive test, is used to check water samples for the presence of 

coliform germs. A total of seven samples underwent presumptive test analysis. A sample of water was 

used to inoculate a number of lactose fermentation tubes. All samples, with the exception of seven 

numerical samples, revealed a notable coliform count. The tubes that showed a positive reaction were 

used for the confirmatory test. The M-Endo medium, a selective Gram negative medium, was 

employed. The usual red, metallic-shaded E. Coli grows well in this medium. The finished test was 

run to ascertain the morphology and Gram character of a typical, well-isolated colony. 

Introduction  

The safety of drinking water is a problem when it comes to the presence of germs and harmful 

organisms. Intestinal infections, diarrhoea, cholera, hepatitis, and typhoid fever can all be brought on 

by pathogenic organisms. 

The main sources of bacteria in water are human and animal wastes. Runoff from dog runs, 

feedlots, and other locations where animal waste is dumped are some of these sources. These sources 

of bacteria can seep into wells that lack water-type casings and lids or are exposed to the surface of 

the ground. It is impossible to identify bacterial contamination by sight, smell, or test. Testing is the 

sole method to determine whether bacteria are present in a water supply. The coliform group of 

bacteria is used as an indication of water quality and to establish appropriateness for drinking 

purposes because it is very expensive to analyze water samples for every potential organism that 

could cause disease. Although they might not be disease-causing, coliform bacteria can be signs of 



harmful organisms. The samples must arrive at the laboratory within 48 hours in order to prevent 

needless delays and the potential necessity for resampling. The most likely amount of coliforms has 

been used to analyze the presence of coliforms in water. 

Materials and method  

Presumptive test and Most Probable Number of coliforms per 100ml (MPN): 

Five water samples were collected form Khanavadi Maharashtra, India on 1St of February 

2022. Each sample was inoculated in a series of lactose fermentation tubes as per following 

table – 

                         

Sample 

number 

Sample source Inoculum size (ml) 

5 double 

strength lactose 

tubes with 

neutral red (10 

ml) 

5 single strength 

lactose tubes 

with neutral red 

(5ml)  

5 single strength 

lactose tubes 

with neutral red 

(5ml)  

1 Bore no.1 in farm of 

Zurange 

10 1                                0.1 

2 Bore no.2 near to house 

of Zurange 

10 1                                0.1  

3 Central water tank of 

Grampanchayat 

10 1                               0.1 

4 Hand pump near ZP 

School 

10  1                                0.1  

5 Hand pump Near Mr. 

Sunil Hole’s House 

10 1                                0.1  

Incubate all tubes at 37˚C for 48 hrs. 

 

 

 

 



Result:- 

Presumptive test MPN 

                                

                      

Sample 

number 

Sample source Quantity of water sample inoculated Most 

probable 

number of 

coliforms 

per 100ml 

10ml 1ml 0.1ml 

Number of positive tubes 

1 Bore no.1 in farm of 

Zurange 

0 1 0 1 

2 Bore no.2 near to 

house of Zurange 

3 1 1 14 

3 Central water tank of 

Grampanchayat 

5 3 0 80 

4 Hand pump near ZP 

School 

0 0 0 0 

5 Hand pump Near Mr. 

Sunil Hole’s House 

0 0 0 0 

By referring Maccrady’s table 

Discussion : 

The environmental protection agency (EPA) requires that all public water suppliers 

regularly test for coliform bacteria and deliver water that meets the EPA standards. 

There is must be a public notification if the water supply does not meet the standard. 

For home owners the water source must be at least twice per year. Generally private 

water supply should be tested for bacterial safety as follows 

e) At least ones year 

f) When a new well constructed  

g) When an existing well is return to service 

h) Whenever the well is inundated by flood waters or surface runoff 



Proper well location and construction are keys to avoiding bacterial contamination of 

drinking water. If contamination is present attempt to identify and eliminate the sources of 

the contamination. A contaminated water supply can be disinfected. 

Recommendation – 

The laboratory report indicates the presence of coliforms as “too numerous to count”.  Hence 

we recommended villagers to use an alternative water supply or disinfect the water supply by 

the chlorine suitable for potable water. Another advice is to attempt to identify and eliminate 

the source of contamination. As they attempt to find the source of contamination, evaluate 

both well location and well construction. Check the entire water distribution system. 
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Abstract: 

Testing for all pathogens in drinking water is futile and expensive. However, total coliform 

bacteria are determined as a standard for determining the bacterial safety of water. Coliform bacteria 

originate from the intestines of warm-blooded animals and are found in their feces. Therefore, the 

presence of coliforms indicates that the water and feces of these animals are contaminated. By 

monitoring coliform bacteria, it is possible to estimate the increase or decrease in the number of 

pathogenic bacteria. 

Bacteriological tests of water were compared in three experiments. The first test may be a 

diagnostic test to test the water for the presence of coliform organisms. Seven samples were analyzed 

by hypothesis testing. A series of lactose fermentation tubes were injected with water samples. All but 

seven samples showed high numbers of coliforms. Confirmatory testing was performed on tubes 

showing a positive reaction. Gram-negative selective medium (M-Endo medium) was used. This 

program supports the growth of E.coli bacteria, which are red and shiny. A complete test was 

performed on a normal, isolated colony to determine morphology and morphology. 

Introduction 

The presence of pathogenic bacteria and organisms is a concern when considering the safety of 

drinking water. Viruses can cause diarrhea, dysentery, typhoid fever, hepatitis, cholera and other 

diseases. Human waste and animal waste are major sources of bacteria in water. These sources 

include runoff from feedlots, dog baths and other areas where animal waste has been deposited. 

Bacteria from these wells enter wells that are open to the ground, without any type of water or caps. 

Bacterial contamination cannot be detected by sight or smell. The only way to know if there is 

bacteria in the water source is to test it. Because it tests water samples for potentially fatal organisms, 

the coliform bacteria group is used as an indicator of water quality and to determine whether it is safe 

to drink. Coliform bacteria do not cause disease, but are indicative of pathogenic organisms.To avoid 

unnecessary delays and possibly a need for resampling the samples must be receive at the 

laboratory within 48 hours. The presence of coliforms in water has been analysed by three 

tests, presumptive test, confirm test and completed test. To avoid unnecessary delays and 

possibly a need for resampling the samples must be receive at the laboratory within 48 hours. 



The presence of coliforms in water has been analysed by three tests, presumptive test, 

confirm test and completed test. 

Materials and method 

Presumptive test and Most Probable Number of coliforms per 100ml (MPN)       

                             

Five water samples were collected form Naygaon Tal. Purandar, Dist. Pune, Maharashtra, 

India on 21st January 2023. Each sample was inoculated in a series of lactose fermentation 

tubes as per following table – 

Sample 

number 

Sample source Inoculum size (ml) 

5 double 

strength lactose 

tubes with 

neutral red (10 

ml) 

5 single strength 

lactose tubes 

with neutral red 

(5ml)  

5 single strength 

lactose tubes 

with neutral red 

(5ml)  

1 Hand pump near 

Grampanchayat  

10 1                                0.1 

2 Tap water of Naygaon 10 1                                0.1  

3 Bore well water 10 1                               0.1 

4 ZP primary school filter 10  1                                0.1  

5 Filter system near 

grampanchayat 

10 1                                0.1  

Incubate all tubes at 37˚C for 48 hrs. 

 

 

Confirmed test: 



One of the presumptive tubes showing acid and gas production from each set was carry 

forwarded for confirmed test. One loopful of the broth was streaked onto M-Endo agar plate. 

The plates were incubated at 37˚C for 48 hrs. 

 

Result:- 

 Presumptive test  

Sample 

number 

Sample source Quantity of water sample inoculated Most 

probable 

number per 

100ml 

10ml 1ml 0.1ml 

Number of positive tubes 

1 Hand pump near 

Grampanchayat  

5 4 3 200 

2 Tap water of Naygaon 5 2 0 50 

3 Bore well water 5 4 0 130 

4 ZP primary school 

filter 

2 1 0 7 

5 Filter system near 

grampanchayat 

4 2 0 20 

           By referring Maccrady’s table 

                

 

a. Confirmed test  

All positive samples of the presumptive test produced typical metallic green 

sheen colonies when inoculated on M-Endo agar medium. 

b. Completed test 

Microscopic Gram staining examination of all positive samples showed the 

presence of non spore forming Gram negative bacteria. 

 

 

Discussion : 



The environmental protection agency (EPA) requires that all public water 

suppliers regularly test for coliform bacteria and deliver water that meets the EPA 

standards. There is no requirement to have private water wells, springs and other 

sources tested it is up to individual home owner. There is must be a public notification 

if the water supply does not meet the standard. For home owners the water source 

must be at least twice per year. Generally private water supply should be tested for 

bacterial safety as follows 

i) At least ones year 

j) When a new well constructed  

k) When an existing well is return to service 

l) Whenever the well is inundated by flood waters or surface runoff 

Proper well location and construction are keys to avoiding bacterial contamination of 

drinking water. If contamination is present attempt to identify and eliminate the sources of 

the contamination. A contaminated water supply can be disinfected. 

Recommendation – 

The laboratory report indicates the presence of coliforms as “too numerous to count”.  Hence 

we recommended villagers to use an alternative water supply or disinfect the water supply by 

the chlorine suitable for potable water. Another advice is to attempt to identify and eliminate 

the source of contamination. As they attempt to find the source of contamination, evaluate 

both well location and well construction. Check the entire water distribution system.  
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