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Science In Motion

Juniata College


Fecal Coliforms

Standards:
Introduction and Background:

Fecal coliform bacteria are found in the feces of humans and other warm-blooded animals.  These bacteria can enter rivers through direct discharge from mammals and birds, from agricultural and storm runoff carrying wastes from birds and mammals, and from human sewage discharged into the water.


Fecal coliforms by themselves are not pathogenic.  However, if fecal coliforms are found in the river, it can be assumed that the water has been contaminated with fecal material.  Diseases and illness such as typhoid fever, hepatitis, gastroenteritis, dysentery and ear infections can be contracted in waters with high fecal coliform counts.


Pathogens are relatively scarce in water, making them difficult and time-consuming to monitor directly.  Instead, fecal coliform levels are monitored, because of the correlation between fecal coliform counts and the probability of contracting a disease from the water.

	Coliform Standards (in colonies/100 ml)

             Drinking Water............................................1 TC

             Total body contact (swimming)............200 FC

             Partial body contact (boating)...............1000 FC

             Treated sewage effluent .........................Not to exceed 200 FC

*Total coliform (TC) includes bacteria from cold-blooded animals and various soil organisms.  According to recent literature, total coliform counts are normally about 10 times higher than fecal coliform (FC) counts. 

	


Materials:
1. Forceps





6. Ampoule

2. Absorbent pads




7. Filtration system

3. Sterile filters




8. Petri dishes

4. Alcohol





9. Pipettes

5. Flame (Bunsen burner)

Safety Notes:

The microorganisms used in this lab are of little or no risk to healthy people working with them provided that standard microbiological practices of containment are followed.  The few organisms that pose even a slight risk are species normally inhabiting the human body.


Students with special health problems that increase their risk of infection should notify the instructor, discuss the course with their physicians, and be especially careful in following these precautions.  Examples of such conditions are diabetes, allergies (especially to fungi), disorders of the immune system, and immunosuppressive therapy.


To maintain safe conditions in the microbiology lab, students, instructors, and lab assistants should observe the following.


All books and personal items, with the exception of you lab manuals and worksheets, should be removed from the work area.


Refer to Tabletop Preparation on pg. 50 in your lab manual (Microbiological Applications).


Be sure to leave the table slightly wet with disinfectant and allow to air dry.  Different bacteria may require varying exposure time in order for antibacterial agent to be effective.


Once the tables have been disinfected your hands must be washed.

1. Turn on the water.

2. Crank out an appropriate amount of paper towels.

3. Lather your hands thoroughly and scrub both the front and back surfaces.

4. Tear off the paper towel and dry your hands.  If additional paper is needed, use this paper towel to grasp the dispenser handle and crank out additional paper.  If you touch the handle with your bare hands you may re-inoculate your hands with those microorganisms you placed there when you first touched the dispenser.

5. Use the towel to turn off the water.

6. Do not eat, drink, smoke, or store food in the lab.

7. Bring only necessary equipment and the lab manual to the workbench.  Leave coats and other textbooks in another part of the room away from the work area.

8. Wear a protective lab coat or apron when you are working with cultures and avoid wearing long, full sleeves if possible.

9. Tie long hair back or pull it up.  If hair hangs loose, it becomes a contamination hazard and also risks catching fire in Bunsen burner flames.

10. Wear safety glasses where they are recommended in lab procedure.

11. Decontaminate work surfaces after spills and at the end of each lab period with the disinfectant provided in the lab.

12. In case of spills notify the instructor or lab assistant.  Cover small spills with paper towels; soak the towels well in disinfectant.  Let the towels soak for half an hour.  Carefully pick them up with a broom and dustpan or with clean towels.  Place the materials immediately in a container with disinfectant or in a plastic bag, which can be sealed.  Autoclave the container before discarding materials in the trash.

13. Never pipette cultures by mouth.

14. Instructors should demonstrate proper lab techniques to students before they carry out procedures themselves.  Work should be planned to avoid haste and shortcuts.

15. Keep the lab doors closed to avoid unnecessary drafts.

16. Report any lab accident to the instructor that proper procedures may be followed.  Cuts should be treated promptly.  Open cuts should be protected when you are working in the lab.

17. Individuals who have special health problems should be especially careful in following these procedures and any special precautions recommended by their own physicians.  Individuals with conditions such as diabetes, allergic reactions (especially to fungi), immune deficiency, and immunosuppressive therapy should discuss this privately with instructor or their physician.

Please be sure to follow the procedure outlined in the lab manual.  The lab instructor will provide explanation for these procedures.

Procedure:
A. Sampling Procedure:

1. Remove the cap just before sampling and avoid touching the inside of the cap.

2. Avoid the sampling the water surface because the surface film often contains greater numbers of fecal coliform bacteria than is representative of the river.

3. Avoid sampling the sediments for the same reason.

4. When collecting samples, leave some space in the sample container (an inch or so) to allow mixing of the sample before pipetting.

B. Fecal Coliform Testing Procedure:

1. Sterilize the forceps by dipping them in alcohol and burning the alcohol off with a flame.  Do not place the hot forceps back into the alcohol.

2. Using the sanitized forceps, place an absorbent pad in the pre-sterilized petri dish.  Do not touch the pad with your fingers.

3. Saturate the absorbent pad with 2.0ml of BBL M-FC Broth.

4. Sterilize the forceps again in the same manner.

5. Unscrew the top half of the filtration system and place a sterile filter paper on top (at the membrane) with forceps, grid side up.  Be sure the filter lies completely flat with no wrinkles.

6. Screw on the top half of the filtration system to the bottom half.

7. Rinse the filtration system with a small amount of distilled water by adding it through the hole in the top of the system.

8. Determine the desired volume of water (in ml) to be tested based upon the water source. The ideal number of fecal coliform colonies is 20-60 on a petri plate.  This range reduces the effects of colony crowding on sheen or color development.

	Drinking Water            100.0

River Water                    5.0       2.0         1.0          0.1

Storm water runoff.        1.0        0.1        0.01

Raw Sewage, CSO's       1.0        0.1        0.01     0.001

	Figure 2. Suggested fecal coliform sample volumes in ml.


9. Release the water sample into the funnel via the open hole on top of the filtration system.

10. Using the suction pump, draw all the sample through the filter while swirling so that the number of bacteria adhering to the upper filtration system is reduced (Avoid pushing air back into the filtration unit and forcing the filter off the membrane.)  Draw the water through the filter until it appears dry.

11. Unscrew the top half of the funnel, and carefully remove the filter with the sanitized forceps.

12. Open the top of the petri dish, and slide the filter across into the dish, with the grid side up.  Petri dishes should be incubated within 30 minutes of filtering the sample; this will ensure heat shock of any non-fecal coliform organisms.  Record the date, site, and volume of sample on the frosted part of the petri dish.

13. Enclose the petri dish in a waterproof bag and place into the water bath.  If no water bath is available, you might try a hot air incubator if it holds temperature.  Incubate for 24 hours (+/- 2hrs) at 44.5 C (+/-.25oC). Petri dishes should be inverted during incubation to avoid condensation.

14. After incubation, count the bacterial colonies.  Each bluish spot is counted as one fecal coliform colony.  Cream or gray-colored colonies are non-fecal coliforms.  Fecal coliform colonies should be examined within 20 minutes to avoid color changes.


Figure 3.  Troubleshooting fecal coliform cultures
Evaluation:

Name:_________________

______________________


 _________________

______________________

Title: Fecal Coliforms

1. Record your coliform count below.

	Sample
	Source
	Coliform Count
	Amount of Water Filtered
	MPN*

	A
	
	
	
	

	B
	
	
	
	

	C
	
	
	
	

	D
	
	
	
	

	E
	
	
	
	

	F
	
	
	
	

	G
	
	
	
	

	H
	
	
	
	


* MPN =        Coliform Count x 100        

   Amount of Water Filtered

2.  What bacterial diseases are transmitted in polluted waste?

3.  If isolated fecal coliforms are nonpathogenic, why would a public health authority test          water for their presence?

4.  Why should you avoid pushing air back into the filtration unit after using the suction cup to draw the sample through the filter?

5.  Why are the Bunsen burner and water bath used in this experiment?
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