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Enterolert® is a commercially available enzyme-substrate liquid-broth medium (IDEXX Laboratories, Inc., Westbrook, Maine) that is available in four formats for the enumeration or detection of enterococci.  The Ohio Water Microbiology Laboratory uses the most-probable number (MPN) format for recreational waters (Enterolert for North America).  The MPN method is facilitated by use of a specially designed disposable incubation tray called the Quanti-Tray®.  The method can be done in the field or laboratory.  

[image: ]THEORY:  When enterococci bacteria utilize their -glucosidase enzyme to metabolize Enterolert’s nutrient indicator, 4-methyl-umbelliferyl  -D-glucoside, the sample fluoresces.  After 24 hours incubation at 41oC, an enterococci-positive result causes a blue fluorescence under long-wave ultraviolet light (365 nm). 

USE:  The Enterolert method is approved for use with fresh and marine ambient waters.  For chlorinated drinking waters, used the “Enterolert®-DW.  The MPN format requires the use of a special machine that seals the incubation tray.  Quanti-Tray provides counts from 1 to 200 MPN/100 mL.  Quanti-Tray/2000 provides counts from 1 to 2,400 MPN/100 mL.  Both tests can provide a wider range by diluting the sample 1:10 or 1:100 with sterile distilled or deionized water.  

NOTE:  Marine water samples must be diluted at least tenfold with sterile freshwater.

MEDIA SOURCES:  
· The Enterolert substrate: Enterolert, Cat WENT020 (20 tests) or Cat WENT200 (200 tests) 
· Incubation trays (Cat WQT100 (Quanti-Tray) or Cat WQT-2K (Quanti-Tray/2000)
· The Quanti-Tray sealer (Cat WQTS2X-115) is purchased from the manufacturer (IDEXX, 800/321-0207).  
Standard sample-collection bottles may be used.  Because the Enterolert substrate is already buffered, when preparing dilutions, use sterile distilled or deionized water.

ANALYZYING SAMPLES BY MOST PROBABLE NUMBER METHOD:
1. Warm up the sealer; this takes about 10 minutes.
2. Prepare lab forms.  Fill out appropriate lab forms for each sample and check off the dilutions to prepare, if any.  
3. Label the bottom of the incubation tray with sample information.  Label the tray with site name, date, and dilution (if any).  
4. Prepare sample/reagent mixture.  
a. For undiluted sample: 
i. The system will enumerate between 1 and 2,400 MPN/100 mL for the undiluted sample.  
ii. Combine 100 mL of sample with one packet of Enterolert reagent.  
iii. Mix to dissolve reagent by gently inverting the bottle.  Do not shake vigorously; this will case foam.
b. For dilution: 
i. If you suspect the water to have greater than 2,400 MPN/100 mL, make a 1:10 dilution 
ii. Add 10 mL of the sample to 90 mL of sterile deionized water and combine with Enterolert reagent.  
iii. Mix to dissolve reagent by gently inverting the bottle. Do not shake vigorously; this will case foam.
5. Pour the reagent/sample mixture into the incubation tray.  Tap the small wells to release any air and allow foam to settle.  
6. Run the tray through the Quanti-Tray sealer.
7. Incubate for 24–28 hours at 41±0.5C.
a. Enterolert results are definitive at 24–28 hours.  In addition, positives observed before 24 hours and negatives observed after 28 hours are also valid 
8. Count large and small positive wells that 
a. Fluoresce under a long-wave ultraviolet light as enterococci.
b. Off-color fluorescence is not counted as positive results.  
c. The large overflow well at the top of the tray is counted as a large well.
9. Refer to the MPN table to obtain results.  For a 1:10 dilution, multiply the result in the table by 10 to get MPN/100 mL. 
10. Record results on a bench sheet form (an example is attached).

QUALITY CONTROL CULTURES: 
Positive and negative control cultures must be performed once every 20th sample.  Control cultures are ordered from the Idexx.
Supplies required
· IDEXX controls:   UN3373-WQC-ENT  Enterococci for Enterolert (IDEXX cat #: 98-29002-00)
· Three Enterolert reagent packets
· Three Quanti-Tray/2000
· Three sterile bottles or vessels
· 300 mL of sterile deionized water

One set (3 vials) should be processed per analyst. Use separate small bottles for processing each of the three controls in the set and follow the manufacturer’s instructions. Control cultures are used to ensure that field personnel are able to correctly distinguish between positive and negative wells and process the samples correctly.  Personnel must obtain results within acceptable limits provided by the manufacturer. Control culture results are not stored in NWIS.

For the Enterolert method, three cultures are included:
· Enterococcus faecalis—positive for enterococci.  Count the wells that fluoresce under long wave UV light
· E. coli—negative for enterococci (no fluorescence) and represents Gram- bacteria.
· Streptococcus bovis—negative for enterococci (no fluorescence) and represents Gram+ bacteria.   

REFERENCES:  

American Public Health Association, American Water Works Association, and Water Pollution Control Federation, 2007, Standard methods for the analysis of water and wastewater: Washington, D.C. American Public Health Association, Section 9230D.

Other references are available at http://www.idexx.com/view/xhtml/en_us/water/products/enterolert.jsf.

NWIS CODES:
Enterococci, defined substrate technology, most-probable number per 100 milliters
	Parameter code: 99601
	Method code: BAC06
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Enterolert Quantitray 2000 – 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: ____________
Enterolert lot number: ________________           	Time in 41C:  ____________
Quantitray lot number: __________________        	Time out of incubator:  ____________
Read by: ____________ 				Date trays read: ____________
(Always use sterile distilled or deionized water when making dilutions.)	                      
Well counts:
[Enterococci positive well: fluorescence under UV light] 
NWIS Parameter code 99601, Method code BAC06  
 
Sample dilution (circle one):   undiluted           1:10      1:100    1:1,000       1:10,000
	Positive result
	Large
well count
	Small
well count
	MPN/100 mL1

	Enterococci (fluorescence)
	
	
	




Sample dilution (circle one): undiluted           1:10      1:100    1:1,000       1:10,000 
	Positive result
	Large
well count
	Small
well count
	MPN/100 mL1

	Enterococci (fluorescence)
	
	
	


1For undiluted samples, results are pulled from MPN table. If diluted, results are pulled from MPN table and multiplied by the dilution factor.


Average results:		Enterococci = ___________ MPN/100 mL
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