APPENDIX C5
Ohio Water Microbiology Laboratory

Modified mTEC Method for Escherichia coli
U.S. Environmental Protection Agency Method 1603
Updated March 2013
The modified mTEC agar method is a one-step membrane-filtration method for detection of Escherichia coli (E. coli). This method can be done in the field or laboratory.

THEORY: Modified mTEC agar plates are incubated at 35(C for 2 hours followed by incubation at 44.5(C for 22 hours.  The modified mTEC agar contains selective and differential agents.  Sodium lauryl sulfate and sodium desoxycholate are selective agents that inhibit Gram + cocci and endospore-forming bacteria.  The modified mTEC agar contains the differential agent, 5-bromo-6-chloro-3-indolyl--D-glucuronide, which is catabolized to glucuronic acid and a red- or magenta-colored compound by E. coli that produce the enzyme -D-glucuronidase.  Unlike the original mTEC method, the modified mTEC does not require the transfer of the membrane filter to another substrate. 
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USE:  The modified mTEC method is recommended for use in monitoring all types of waters.  It was originally developed to be used as a measure of freshwater recreational water quality.

MEDIA SOURCES: Dehydrated modified mTEC medium can be purchased from Government Scientific Source (800/248-8030, Cat 214884 (100g) or Cat 214880 (500g)) or from Fisher Scientific (800/766-7000, Cat B14884 (100 g) or Cat B14880 (500 g)). 

Pre-poured plates can be purchased in lots of 20 plates from Fisher Scientific (Cat B15044) or VWR (Cat 90006-314).  Other quantities and plate sizes are available from this manufacturer.  

.

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


MEDIA PREPARATION

This medium is normally not prepared from scratch.  Instead, use manufactured modified mTEC agar (DifcoTM Modified mTEC Agar, Ref: 214880).  The ingredients for basal medium are included below for information only.

Basal Medium

Protease Peptone No. 3
5.0  g/L


Yeast Extract
   

3.0  g/L


Lactose


10.0  g/L


Sodium Chloride

 7.5  g/L


Dipotassium Phosphate
 3.3 g/L


Monopotassium Phosphate
 1.0 g/L


Sodium Lauryl Sulfate
 0.2 g/L


Sodium Desoxychlorate
 0.1 g/L


Chromagen 


 0.5 g/L (5-Bromo-6-chloro-3-indyl-β-D-glucuronide)
Agar



15.0  g/L

1. Add 45.6 g of pre-mixed dehydrated basal medium to 1 L of reagent water in a large flask.
2. Heat with frequent agitation and boil for 1 minute to completely dissolve medium. 

3. Pour medium into 10, 100-mL dilution bottles.
4. Autoclave the 10 dilution bottles with caps loosened for 15 minutes.
5. Store at 4(C for up to 6 months.

6. Melt the basal medium using a beaker with water on a hot plate OR by autoclaving for 15 minutes.
7. Pour the plates after the agar is tempered (50-60(C).

8. Store the plates at 4(C for up to 2 weeks in a tightly sealed container.

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 PARAMETER CODES:

E. coli, modified mTEC membrane-filtration method, colony-forming units per 100 mL

Parameter code: 90902 
Method code: BAC19
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Escherichia coli on Mod. mTEC – 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 mod. mTEC poured: _________  
Time in 35(C (2hr resuscitation): _________

Filter (0.45 m) lot number:  __________ 
Time in 44.5(C (20–22hr):  ____________







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 colony (E. coli):  red or magenta]
NWIS parameter code for E. coli on modified mTEC: 90902, Method code BAC19
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(volume - mL)
	Colony count

	  
	

	
	

	
	

	
	

	
	

	
	

	
	

	Filter Blank 

(before plating series)
	

	Process Blank 

(after plating series)
	

	RESULTS

E. coli colonies/100 mL
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