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Evaluation of Four Membrane Filter Materials for Use with 3M™ Petrifilm™ E. coli Coliform Count Plates

to Enumerate Escherichia coli in Water Samples
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Samples were filtered through each of the four
membranes, plated onto hydrated 3M Petrifilm
EC plates, incubated and enumerated both
manually and using the 3M™ Petrifilm™ Plate
L Reader (Figure 1). Comparison of the filter
w© recovery was performed using Student t-tests
and ANOVA (a = 0.05).

p— oo p— - The results are presented in Figure 2 and 3 as
Fiter Type well as Tables 1 and 2. Analysis of data (both
pre and post logarithmic transformation)
showed counts between the four membranes
were not statistically different for low count

Testing was conducted to evaluate the
performance of 3M™ Petrifiim™ E. coli / Coliform
Count [EC] Plates in recovering varying
concentrations of Escherichia coli from water
samples. The membrane filtration method
specified by the American Public Health
Association [SM 9222B] was adapted to
incorporate 3M Petrifilm EC Plates as the growth
di Four cially il
filter types were All filters sh d
statistically similar recoveries at a low level of
inoculation. A statistically significant difference
(P<0.05) was observed for inoculum level in the
100-150 CUF/100 mL range. This demonstrates
that although there may be variability amongst
filter manufacturers, the 3M Petrifilm EC Plate
platform is an adequate culture media for the
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Figure 2. Comparison of E. coli recovery using membrane filtration coupled to 3M Petrifilm
EC Plates. The target for the low inoculum spike was 10 to 50 CFU/100 mL. The

target for the high inoculum spike was 100 to 150 CFU/100 mL. Four commercially sample§ (P> 0'05)', e comeanhalalihitey
recovery and enumeration of E. coli from water available filters were Al filters a pore size of 0.45 ym. recoveries at the high range, a small, but
samples. ’ Figure 1. lllustration of the work flow process for coupling membrane filtration with Signiﬁcam ClLEEED WED G (P DD
5 igure 1. lllustrati w w upli iltration wi
3M™ Petrifilm™ EC Plates. All plates were incubated at 35 % 0.5 °C for 24 % 2 hr. 10-9). Student T-tests revealed that the four
LOW CONCENTRATION E. COLI COMPARISON filters could be grouped into two statistically
Anavas single similar pairs. Review of images captured by the
3M Petrifilm Plate Reader indicate other factors
SUMMARY i .
The American Public Health Association Standard Groups Count _ Sum__ Average Variance ::;{eggatﬁr;:a(:lr‘);::f:ac:er:ts \I/j::uT:";:;::‘)e-
Method 9222B for enumeration of E. coli in wilipore s ey : " o ’ 4
Cuno 33 1083 32.81818 30.46591
drinking-water requires filtration of 100 mL water Whatman 33 1050 31.81818 31.52841 peoation c?ndltlons suc!l as pelohticiplats
through a membrane filter, followed by plating the Pall 33 1097 3324242 20.93939 stacks, I?catlon of plate \!Vlthln the stack, and
filter onto a selective and differential growth Whatman _ platelmolsturellcssAhelinpactciiiessiaciors
medium. 3M Petrifilm EC Plates have global i Anova RiESlinvestigatediniuteSirdics
method approvals for use within the food :.on:j:-eno;\r/:-:::o" 54.52?)455 = 3 21%152 n.7:nu ::1&;‘;5 21::;35
industry, but no method validations for use in Within Groups 3562.061 128 27.8286
drinking or bottled water. Total 3626265 131
« The differences observed between filters at the
high inoculum spike level may be due to the
Anovar aingla | TION £ COLICOMPARISON upper limitations of the method and not
) ) | Factor necessarily to the filters themselves.
The goals of this project were to:
) L ) ) 5“"'"‘2:“1‘ - Tz TT-Tr ey + Preferred counting range for 3M Petrifilm EC
- Investigate the f.ea5|blllty of using 3M Petrifilm EC o P TR T T Plates is 15-150 CFU per plate3
Plates coupled with membrane filters to detect and Cuno 33 4706 1426061 169.1837
enumerate E. coli in drinking water samples. Whatman 33 5231 1585152 167.7576  These preliminary studies indicate that the 3M
. . | Pai 33 4843 1467576 113.0644 Petrifilm EC Plate coupled with membrane
- Compare performance of commercially available __“ filtration shows promise for consideration as
membrane filters in the above plating application ANovA____ - - - _ — — an acceptable alternative quantitative E. coli
ource of Variation value e
h Between Groups 8548.083 3 2849.361  17.8025 1.02E-09 2.675385 method to SM 9222B.
Within Groups 20486.91 128 160.054
Total 29034.99 131
Membrane filters from four manufacturers were N
evaluated as candidates for use with 3M Petrifilm EC B e e 1. American Public Health Association. 1998. Standard
Plates. The following filters (all 0.45 ym pore size and o= 0.05. A significant difference was only observed at the high s for the Ex: of Water and
47 mm in diameter) were utilized for this study: and may be attributed to these targets sitting at the A el BEE R,
. . edge of the upper limit of the method. 2. USEPA. 2004. EPA 821-B-03-004 - EPA Microbiological
«+ Pall GN-6 Metricel Grid Alternate Test Procedure (ATP) Protocol for Drinking
an A Water, Ambient Water, and itori
gElSioPRliicimbedicaliviesslesternenbrane Filter TCritical | T StatValue P Value Methods.
+ Cuno NM04708 BNA045 Comparison |  (one tailed) (a=0.05) 3. American Public Health Association. 2001.
. Millipore vs. 1.669 1.041 0.15 G ium of for the Mi iologi
Polyethersulfone membrane Wi P Examination of Foods. 4 edition. Washington, D.C.
Vb atantcieeron Pall vs. 1.669 1.478 0.07
« Polycarbonate track etch membrane Cuno
+ Millipore S-PAK Membrane Cuno vs. 1.669 -5.038 2.05x 10 Robert S. Donofrio, M.S., Ph.D.
« Mixed cellulose Figure 3. Examples of 3M Petrifilm EC Plates with membrane filters of each of the Wt Director of Microbiology
filter types evaluated. All images were acquired via the 3M™ Petrifilm™ Millipore vs 1.669 5.787 117 x 107 NSF International
A total of 264 corresponding samples of water were Plate Reader. Difference in media coloration and colonial morphologies P " - " - 789 Dixboro Rd., Ann Arbor, M
inoculated with E. coli ATCC 25922. Sterile phosphate can be observed. Cuno - T
buffered saline (pH 7.0) was utilized as the test water. Pall vs. 1.669 -4.031 7.51 x 10" Ry
Half of the samples were inoculated at a “low” W
concentration of 10 to 50 CFU/100 mL and the other Millipore vs. 1.669 4.886 3.61 x 106 DeAnn Benesh
half at a “high” concentration of 100 to 150 CFU/100 Pall Regulatory Affairs
mL. Inoculum levels were confirmed via spread ’3’:"2’:.::?“;::;;:;2:;"“
plating appropriate dilutions on Tryptic Soy Agar (wit Table 2. Student T-test results for filter comparison study. Results St. Paul, MN 55144-1000
incubation under the same conditions as specified in from the high E. coli ion spikes are Office: 651-736-3504
SM 9222B) a=0.05.
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3M and Petrifilm are trademarks of 3M.
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