Appendix C15
Detection of Aerobic endospores in water
Updated February 2015
Overview:

The following is a method for isolation of aerobic endospores from water.  The culture method uses membrane filtration onto nutrient agar plus trypan blue, adopted from the American Public Health Association (2010).

Media and reagents:

Nutrient agar plus trypan blue (NA+TBl)

Prepare NA+TBl as follows:
5.0 g Peptone 
3.0 g Beef extract

0.015 g Trypan blue

15.0 g Agar

1.0 L reagent water

· Heat to boiling. Boil for 1 minute to dissolve completely

· Adjust the pH of the agar to 6.8 ± 0.2

· Dispense 100 mL into dilution bottles

· Autoclave for 15 minutes

· Check pH after autoclaving

· Agar can be stored in dilution bottles for up to 6 months in the refrigerator.

· Prepared plates can be stored in the refrigerator for up to 20 days.

Quality control:

Positive and negative controls are run every week during busy times (or every 20 samples in slower periods). Duplicates of the controls that are NOT heat-treated will also be plated onto TSA to ensure control cultures are viable.
· A dilution of Bacillus globigii is prepared from spore stock (dilution varies dependent on spore prep) - positive control

· Recommended: 10-9 dilution of spore stock 

· A dilution of Pseudomonas aeruginosa is prepared from a fresh slant

· The controls are then prepared and analyzed like environmental samples

A filter blank using buffer water is run every day that samples are analyzed to ensure media sterility.
Sample analysis:
Samples are heat-treated, cooled, and then filtered. Multiple dilutions of each sample are analyzed. For groundwater samples, recommended sample dilutions are: undiluted, 10-1 and 10-2. Total volume for each dilution is 100 mL.
Heat treatment of sample
· Set shaking, water bath to 82ºC.

· Prepare samples:

· A total of 100 mL per sterile, Erlenmeyer flask or bottle
· Prepare dilutions as needed (for example, 100 mL of sample, 10 mL sample with 90 mL of sterile buffered water, or 1 mL sample with 99 mL of sterile buffered water)

· A temperature control (100 mL of tap water) is also prepared.

· Flasks/bottles are placed in a shaking water bath at 70 rpm. Once the temperature control reaches 80ºC, the flasks should be heated for 10 minutes.

· Remove flasks/bottles from the water bath and place in an iced water bath.

· Once the flasks/bottles are near room temperature (21 ± 2ºC), remove from bath and proceed to membrane filtration

Membrane filtration of sample
· Use standard membrane filtration techniques (0.45-µm pore size membrane filters) to filter the entire 100-mL sample aliquot onto one filter.
· Rinse filter funnel with sterile buffer water

· Place filter on NA+TBl agar plates (50 mm plates).
· Incubate for 24 ± 2 hours at 35 ± 0.5ºC

· Using low-power (10X to 15X) dissecting microscope. Count any bacterial colonies as aerobic endospores

· Note: If sample concentration is too numerous to count (TNTC) for all dilutions, re-analyze more dilute sample aliquots.

Documentation

· Results of QC samples are recorded in the QC for Aerobic Endospores log sheet (Appendix B7).
· Record sample results on the Aerobic Endospores bench sheet (attached) and store in the sample log book with the sample service request form.

· Records of media sterility are stored in the media log book.

· All strain maintenance is recorded in LIMS


Reference
American Public Health Association, American Water Works Association , and Water Environment Federation, 2010, Standard methods for examination of water and wastewater: American Public Health Association, Part 9218, Aerobic Endospores.
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Sample No.: _____________

Laboratory analysis - Aerobic Endospores on NA+TBl
Station Name:
____________________________

Site Number: __ __ __ __ __ __ __ __ __ __ __ __ __ __ __

Date (mm/dd/yyyy):   __ __ / __ __ / __ __ __ __    Time (military):  __ __ __ __


To be filled out by laboratory analyst:

          
Analyzed by (initials):  ________________         
Analysis date:  _______________
Date NA+TBl poured:  _______________

Time in 35ºC:  _______________

Filter (0.45 µm) lot number:  _______________
Time out of incubator:  _______________

Read by (initials):  ________________

Date read:  ________________
Colony counts:

Recommended dilutions for groundwater: 100 and 10 mL

NWIS parameter code for aerobic endospores on NA+TBl: 31732, Method code: BAC76 
	Sample size 
	Colony count

Date: 
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Colony count

Date:

	100 mL (undiluted)
	
	

	10 mL (10-1)
	
	

	1 mL (10-2)
	
	

	0.1 mL (10-3)
	
	

	0.01 mL (10-4)
	
	

	Filter Blank 

(before plating series)
	
	

	Process Blank 

(after plating series)
	
	

	RESULTS

CFU/100 mL
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Comments:
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