APPENDIX C4
Ohio Water Microbiology Laboratory

mFC method for fecal coliforms
Updated March 2013
The mFC agar method is a one-step membrane-filtration method for enumeration of fecal coliforms. See Britton and Greeson (1987) and American Public Health Association and others (2006) for more information. This method can be done in the field or laboratory.

THEORY: 

Agar plates are incubated at 44.5(C for 22-24 hours. The mFC agar contains selective and differential agents. Rosolic acid inhibits bacterial growth in general, except for fecal coliforms. Bile salts inhibit non-enteric bacteria. Aniline blue indicates the ability of fecal coliforms to ferment lactose to acid that causes a pH change in the medium. 

Lactose utilization (blue color) is the basis for identification of fecal coliforms.
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USE: The mFC method can be used for monitoring all types of water; however, it is an old method that is being replaced by newer methods and alternative indicators in state regulatory programs. For coastal recreational waters, E. coli is the required indicator for freshwaters, and E. coli or enterococci are the required indicators for marine waters (U.S. Environmental Protection Agency, 2012a). Fecal coliforms are still used to assess the sanitary quality of shellfish-growing waters and, in some states, for attainment of effluent permitting standards and inland recreational water-quality standards. Under the Revised Total Coliform Rule (U.S. Environmental Protection Agency, 2012b), the USEPA removed the requirements for monitoring for fecal coliforms, replacing them with a maximum contaminant level (MCL) for only Escherichia coli (E. coli). 

The USGS recommends that USGS personnel phase out the use of mFC medium (and the use of fecal coliforms as indicator organisms) when possible and replace it with another medium and indicator organism―either modified mTEC medium for E. coli or mEI medium for enterococci (USGS, Office of Water Quality Technical Memorandum 2005.02). Fecal coliforms may be from fecal or nonfecal sources. E. coli is natural inhabitant of the gastrointestinal tract of warmblooded animals and is direct evidence of fecal contamination. The mFC method, however, can be used for comparisons with historical data.  

MEDIA SOURCES: The mFC medium is available commercially in the dehydrated form from Fisher Scientific (800/766-7000, Cat DF0677-15-5 (100 g) or DF0677-17-3 (500 g)). Rosolic acid will also need to be purchased from Fisher Scientific (Cat DF3228-09-1 (pack of six 1-g aliquots) and dissolved in 2 N NaOH (Fisher Scientific, Cat AC34968-5000 (500 mL)). Follow the manufacturer’s instructions for media preparation.
Pre-poured plates can be purchased from Hardy Diagnostics (800/266-2222, Cat G126 (30 plates)). Rosolic acid is incorporated in the pre-poured plates and does not have to be added. 

Use phosphate buffered dilution water and 0.45 m membrane filters (0.65 m filters are still acceptable). Buffer can be purchased from Hardy Diagnostics (800/266-2222, Cat D699 (99mL) or Cat U193 (500mL)). See buffer preparation (Appendix A2).


MEDIA PREPARATION
Instructions for preparation of mFC medium (American Public Health Association and others, 2006)
NOTE: It is not recommended that this medium be made up in large quantities and stored in the refrigerator; therefore, the instructions to prepare only 100 mL of media are given. Plates should be poured immediately and used within 72 hours.
1. Use purchased 0.2 N NaOH or prepare a 0.2 N NaOH (sodium hydroxide) solution by dissolving 8.0 g of NaOH in deionized or distilled water and bringing the volume up to 1 L.

2. Prepare a rosolic acid solution by adding 0.1 g of rosolic acid crystals to 10 mL of 0.2 N NaOH. Shake the mixture to dissolve crystals. Do not heat. The crystals will dissolve in 15 minutes. Prepare a new solution each time mFC is made. Do not save any unused portion.

3. Combine 5.2 g of dehydrated mFC medium with 100 mL of deionized or distilled water into a 250-mL flask.

4. Stir the mixture well for several minutes to break up clumps and prevent medium from adhering to the flask.

5. Place the flask in a heated water bath or on a hot plate and heat slowly to 90°C. If using a hot plate, stir the mixture constantly or use a stir bar and magnetic stirring hot plate to prevent scorching. Do not autoclave.

6. With a clean pipette, add 1 mL of rosolic acid solution per 100 mL of medium. Continue heating for a maximum of 1 minute; then remove from the heat.

7. Cool the medium to a temperature of about 45-50°C and pour 6 to 7 mL in 50-mm Petri dish bottoms. Quickly place Petri dish tops loosely on Petri dish bottoms to allow condensation to escape.

8. When the medium has solidified (about 10 minutes), close the Petri dishes by pressing firmly on the tops. These plates are suitable for use after the medium has solidified.

9. About 15 to 20 plates can be prepared from 100 mL of medium. Label and date.

10. Prepared Petri dishes, sealed in small plastic bags to prevent drying, can be stored in a refrigerator for up to 72 hours.
ANALYZING SAMPLES:

Refer to the USGS National Field Manual (Myers and others, 2007) for membrane filtration procedures. Record results on a bench sheet form (an example is attached).
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NWIS CODES:

Fecal coliforms, mFC membrane-filtration method, colony-forming units per 100 mL

 
Parameter code: 31616


Method code: BAC32

Fecal coliforms, mFC membrane-filtration method, 0.7-µm filter, colony-forming units per 100 mL


Parameter code: 31625


Method code: BAC33
Parameter code 31616 provides a better description of the method and is to be used for current work.
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Fecal Coliforms on mFC – Water

To be filled out at time of collection:
Site Name:
_________________________
Date:  ____/____/​​___
Time:  ___________


MM / DD /YY


     (military)
To be filled out by laboratory analyst:

Analyzed by (initials):  _____________

Analysis Date: ​​​​​​​​​​​​____________

Date mFC plates poured: ______


Time in 44.5(C (22–24hr): ____________

Filter (0.45 m) lot number:  ____________

Time out of incubator:  ____________

Read by: ____________ 



Date plates read: ____________

Colony counts:

Suggested sample volumes: 100, 30, 10, 3, 1, 0.3 (30mL of 10-2 dilution), and 0.1 (10mL of 10-2 dilution)

[Positive fecal coliform colony: bluish gray.]
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	Filter Blank 

(before plating series)  
	

	Process Blank 

(after plating series)  
	

	RESULTS

Fecal coliforms CFU/100 mL
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