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Experiment 3- Water Quality 
Aim To determine the quality of water samples using the membrane filter 

method and selective media to detect the presence of indicator bacteria 
Equipment required: 

 
Water samples collected from 2 different sites (if possible)  
1 sterile empty bottle for collecting tap water 
Sterile 47mm x 0.45 um gridded membrane filters 
1L sterile deionised water 
MacConkey #3 agar plates 
m-Enterococcus agar plates 
m-FC agar plates 
Sterile serological pipettes and pipette bulb fillers 
Bunsen Burner 
Marking pen 
Waste beaker 
Parafilm Wrap for sealing plates 
Filtration equipment 

Forceps 
Filter membranes 
Filter base/support 
Funnel 
Filter holder 
Receiver flask 

 

Introduction 

Water that contains large numbers of bacteria may still be safe to drink. The important 
consideration is the kinds of microorganisms that are present. Intestinal pathogens such as those 
which cause typhoid, cholera, bacillary dysentery etc. are of prime concern. The fact that human 
faecal material is carried away by water in sewage systems that often empty into lakes and rivers 
present a major sanitation problem. If this contaminated water is used for food processing, potential 
infection or disease can be transmitted. Organisms such as certain strains of E.coli and Enterobacter 
aerogenes, Klebsiella pneumoniae, Salmonella species, Shigella dysenteriae, Vibrio cholera, Hepatitis 
A and the protozoans Entamoeba and Giardia lamblia may be found in polluted water and can make 
you very ill. 

In this investigation, you will be looking for the presence of coliform bacteria in the water samples. 
Coliform bacteria are organisms that are present in the environment and in the faeces of all warm-
blooded animals and humans. Coliform bacteria will not likely cause illness. However, their presence 
in drinking water indicates that pathogens could also be in the water system. Most pathogens that 
can contaminate water supplies come from the faeces of humans or animals.  

The most basic test for bacterial contamination of a water supply is; Total coliform count, faecal 
coliform, and E. coli.  

• Total coliform group is a large collection of different kinds of bacteria. This test gives an 
indication of the sanitary condition of a water supply. 

• Faecal coliforms are types of total coliform that mostly exist in faeces. This test is the best 
indicator of faecal pollution and human waste. 

• E. coli is a sub-group of faecal coliform. This test is used to indicator the possible presence of 
pathogens. 
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When a water sample is sent to a lab, it is tested for total coliform. If total coliform is present, the 
sample will also be tested for either faecal coliform or E. coli, depending on the lab testing method.  

 
Total coliform bacteria are commonly found in the environment (e.g., soil or vegetation) and are 
generally harmless. If only total coliform bacteria are detected in drinking water, the source is 
probably environmental. Faecal contamination is not likely. However, if environmental 
contamination can enter the system, there may also be a way for pathogens to enter the system. 
Therefore, it is important to find the source and resolve the problem.  

Faecal coliform bacteria (enterococci) are a sub-group of total coliform bacteria. They appear in 
great quantities in the intestines and faeces of people and animals. The presence of faecal coliform 
in a drinking water sample often indicates recent faecal contamination, meaning that there is a 
greater risk that pathogens are present than if only total coliform bacteria is detected.  

E. coli is a sub-group of the faecal coliform group. Most E. coli bacteria are harmless and are found in 
great quantities in the intestines of people and warm-blooded animals. Some strains, however, can 
cause illness. The presence of E. coli in a drinking water sample almost always indicates recent fecal 
contamination, meaning there is a greater risk that pathogens are present.  

! A note about E. coli: E. coli outbreaks receive much media coverage. Most outbreaks have been 
caused by a specific strain of E. coli bacteria known as E. coli O157:H7. Boiling or treating 
contaminated drinking water with a disinfectant destroys all forms of E. coli, including O157:H7.   

According to the most recent Australian discussion paper on microbial indicators of water quality, 
E.coli and enterococci are the most acceptable indicators of human and animal faecal pollution.  

 

This information about the plates used: 

MacConkey agar is a selective and differential culture medium for bacteria designed to selectively 
isolate gram-negative and enteric bacterial and differentiate them based on lactose fermentation. 

http://www.microbelibrary.org/component/resource/laboratory-test/2855-macconkey-agar-
plates-protocols  

m-Enterococcus Agar is used for the selective isolation and enumeration of enterococci by 
membrane filtration. 

m-FC agar is used with rosolic acid for the detection and enumeration of fecal coliforms by 
membrane filtration. 

 

 

 

 
 
 
 

http://www.microbelibrary.org/component/resource/laboratory-test/2855-macconkey-agar-plates-protocols
http://www.microbelibrary.org/component/resource/laboratory-test/2855-macconkey-agar-plates-protocols
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Part 1: Isolation of faecal bacteria indicator using the Membrane 
Filter Method 
Membrane filters are filter disks of 150 micrometres thickness that have pores of 0.45 micrometres 
and have 8-% perforation. The precision of manufacture is such that bacteria larger than 0.45 
micrometres cannot pass through. 

To test a sample of water, the water is passed through one of these filters. All bacteria present in the 
sample will be retained directly on the filter’s surface. The membrane filter is then placed on an agar 
plate and incubated for 24-28 hours. The organisms on the filter disks will form colonies that can be 
counted visually or under the microscope.  

Preparation of agar plates 

You will be filtering two different volumes of each water source (10mL and 100mL) so you can 
observe the difference in concentration levels of bacteria present. Therefore, you will need 2 of each 
type of agar plate, per water sample (one for the 10mL sample and one for the 100mL sample). 
 
Take a MacConkey #3 agar plate. Using a marker pen, label the bottom of the plate with following 
details: your group’s name or your initials, water source, volume, plate type. 
 
 
 
 
 
 
 

 

Prepare plates for each of your smaples as per the example above 

 

Assemble the filtration equipment 

Refer to the diagram below for direction on setting up the filtration apparatus.  

 

 

Group Name 

10 mL 

M
acConk  

Tap w
ater 
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1. Disinfect forceps by dipping into the alcohol and then burning off using the Bunsen burner. 
Using forceps, place a filter on the filter/base support. Ensure it is placed with the grid facing 
upwards. 
 

2. Place the funnel on top and rotate to fasten in place 
 
 

3. Place the assembled funnel/base/filter setup on to the receiver flask and attach the 
aspirator trap to the vacuum source. Do not turn on the vacuum at this stage! 
 

4. Add 10mL of sterile deionised water to the filter flask using a sterile 10mL pipette and 
pipette bulb filler. 
 
 

5. The water should sit ON TOP of the membrane filter and no leaks should be present outside 
the flask (water may begin to penetrate the membrane on the inside).  

**If there are leaks, check that you have screwed the base on correctly. Replace the 
receiver flask and add another 10ml of sterile water into the funnel. 
 

Add your 10 mL water sample and isolate bacteria 

6. Using another sterile serological pipette and pipette bulb filler, aseptically add a 10mL 
aliquot (portion) of your chosen water sample on top of the sterile water already in the 
funnel. Start with the most pristine water sample so as to avoid cross contamination! i.e. 
TAP WATER.  
 

7. Ensuring the connections for the vacuum are in place, switch on the vacuum source and run 
until all of the water has passed through the membrane filter into the aspirator trap (lower 
section). Turn off the vacuum pump. 
 

8. Remove the funnel from the receiver. Using flame sterilised and cooled forceps, transfer the 
filter, grid side up, to your pre-labelled MacConkey #3 agar plate. Use a slight rolling action 
to place the filter on to the surface of the plate to ensure no gas bubbles become trapped 
underneath. 
 

9. Wrap plates with Parafilm to seal. DO NOT REMOVE. 
 

10. Repeat this procedure for your pre-labelled m-Enterococcus agar plate and m-FC agar plate. 
 

Filter your 100ml water sample  

11. Using the sterile 100ml measuring cylinder, add 100mL of the same water sample to the 
funnel (no deionised water needs to be used for this larger sized sample) 
 

12. Repeat steps 7-9 
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Sterilise the filter flask before moving on to next water sample 
 

13. Sterilise the funnel/filter cup (preferably with 70% ethanol and sterile deionised water; or 
whatever your school provides). Reattach to filtration assembly before moving onto next 
water sample. 
 

Move on to next water sample 

14. Take the next “cleanest” water sample and repeat steps 4-12. Follow this procedure for each 
water sample thereafter. 
 

Move samples to incubator 
15. Place all plates in the incubation boxes. Results will be rea in the next class 

 

Part 2: Calculation of the number of coliforms, E.coli and enterococci 
Table. Number of Colonies Present. 

 Water Sample 1 Water Sample 2 
Media 10 mL 

 
100 mL 10 mL 100 mL 

MacConkey Agar 
 

    

Enterococcus Agar 
 

    

FC Agar 
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