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Quality Assurance documents related to this study can be consulted upon request from

3M Food Safety.

The technical protocol and the result interpretation were carried out according to the
EN ISO 16140-2:2016 and the AFNOR technical rules (PR revision 7).

Validation protocols

» |SO 16140-1 (2016): Microbiology of the food chain
- Method validation — Part 1: Vocabulary

» |SO 16140-2 (2016): Microbiology of the food chain
- Method validation — Part 2: Protocol for the
validation of alternative (proprietary) methods
against a reference method

= AFNOR technical rules (PR Revision 7).

Reference methods*

NF ISO 21528-2 (June 2017) - Microbiology of food and
animal feeding stuffs - Horizontal methods for the
detection and enumeration of Enterobacteriaceae -
Part 2: colony-count method

Alternative method

3M™ Petrifilm™ Enterobacteriaceae Count Plate

Scope

All human food
Xl Animal feed
Xl Production environmental samples

Certification organism

AFNOR Certification (http://nf-validation.afnor.org/)

* Analyses performed according to the COFRAC accreditation

ADRIA Développement
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1 INTRODUCTION
The 3M™ Petrifilm™ Enterobacteriaceae Count Plate (EB) was validated
in September 1997 (Certificate number 3M 01/06 - 09/97) for human food
products.
E
Date Study xpert Standards used
laboratory
September 1997 Initial validation ADRIA /
December 2001 Renewal study ADRIA /
June 2005 Renewal study ADRIA ISO 16140 (2003)
July 2009 Renewal study ADRIA ISO 16140 (2003)
April 2010 Extension study for animal food ADRIA 1S 16140 (2003)
products
ISO 16140 (2003)
July 2013 Renewal study ADRIA 1S 16140/A1 (2011)
Extension study for production ISO 16140 (2003)
Feb 2015 ADRIA
eoruary environmental samples ISO 16140/A1 (2011)
October 2017 Renewal study ADRIA ISO 16140-2 (2016)
June 2021 Renewal study ADRIA ISO 16140-2 (2016)
2 METHODS DESCRIPTION
21 Alternative method
2.1.1 Principle
The 3M™ Petrifilm™ Enterobacteriaceae Count (EB) Plate is a sample-ready-
culture medium system which contains modified Violet Red Bile Glucose
(VRBG) nutrients, a cold-water soluble gelling agent, and a tetrazolium
indicator that facilitates colony enumeration. 3M Petrifiilm EB Plates are used
for the enumeration of Enterobacteriaceae in the food and beverage industries.
Enterobacteriaceae are oxidase-negative, Gram-negative rods that ferment
glucose to produce acid and/or gas. On 3M Petrifilm EB Plates,
Enterobacteriaceae will appear as red colonies with yellow zones, red colonies
with gas bubbles, or red colonies with yellow zones and gas bubbles.
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2.1.2 Protocol
The flow diagram is provided in Appendix 1.

2.1.3 Restrictions
There is no restriction.

2.2 Reference methods*®
The reference method used for the renewal study is the NF ISO 21528-2 (June
2017) - Microbiology of food and animal feeding stuffs - Horizontal methods for
the detection and enumeration of Enterobacteriaceae - Part 2: colony-count
method.

The flow diagram is provided in Appendix 2.

The reference method allows an incubation at 30°C or 37°C; only the
incubation at 37°C was tested in this study.

2.3 Protocol applied during the initial validation and the renewal
study

The minimum incubation time was applied during the validation studies: 22 h
at 37°C £1°C.

* Analysis performed according to the COFRAC accreditation
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3 INITIAL VALIDATION STUDY AND EXTENSION / RENEWAL
STUDIES: RESULTS

The study was carried out on a diversity of samples and strains representative
of agri-food products. This does not constitute an exhaustive list of the different
matrices included in the scope.

For any comment on the alternative method, please contact AFNOR
Certification at http.//nf-validation.afnor.org/contact-2/.

3.1 Method comparison study

The method comparison study is a study performed by the expert laboratory to compare
the alternative method with the reference method.

3.1.1 Relative trueness study

The relative trueness is the degree of correspondence between the response obtained by the reference
method and the response obtained by the alternative method on identical sample.

3.1.1.1 Number and nature of the samples

Seven categories were tested. The repartition per tested category and type is
provided in Table 1.
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Table 1 — Categories and types

Number of Number of

Category Type analyzed interpretable
samples results
a | Poultry meat raw and cooked 7 7
1 Meat products b | Pork , beef, veal raw and cooked 7 7
¢ | Delicatessen 15 15
Total 29 29
a | Milk and cream 5 5
9 Dairy products b | Cheeses 16 16
¢ | Dairy desserts, milk powders 10 10
Total 31 31
a |Raw 10 6
3 Seafood b | Cooked 5 5
¢ | Ready to eat or to reheat 6 6
Total 21 17
a | Fresh and frozen raw products 9 9
4 Vegetables b | Fresh and frozen seasoned raw products 5 5
¢ | Cooked vegetables 5 5
Total 19 19
Miscellaneous and egg- a_| Composite food 5 J
5 based products b | Pastries, chocolate 5 5
¢ | Egg based products 6 6
Total 16 16
a | Fresh product 6 6
6 Feed stuff b | Cooked or dehydrated product 5 5
¢ | Raw materials 9 5
Total 20 16
Production a | Surfaces 18 6
7 | environmental samples b_| Process water 10 5
c |Dusts 7 5
Total 35 16
ALL CATEGORIES 17 144

171 samples were analyzed, leading to 144 exploitable results by both
methods.

3.1.1.2 Artificial and natural contamination of the samples

Artificial contaminations were realized by spiking or seeding protocols. The
inoculated strains, the contamination protocols, the injured protocols of the
inoculated cells and the injury evaluation are provided in Appendix 3 . Injury
efficiency was evaluated by enumerating the pure culture on selective and
non-selective agars. The observed injury measurements vary from 0.4 to more
than 3.40 log CFU/ml difference.

107 samples were naturally contaminated representing 74.3% of the samples,
and 49 samples were artificially contaminated; 37 gave interpretable results.
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3.1.1.3 Raw data

The raw data are provided in Appendix 4.

The samples were analyzed by the reference and the alternative methods in
order to have 15 interpretable results per incubation protocol, and
5 interpretable results per tested type.

The data are classified in three categories (See Table 2):

- Interpretable results with the reference and the alternative methods;

- Results with less than 4 colonies per plate with the reference and/or the
alternative method (indicated with “*” in the data) in order to have a more
precise result. These results are not included in the calculation.

- Results below or above the quantification limit: according to the ISO 16140-
2:2016, if any result (either reference or alternative method) is below the
quantification limit, the data should be plotted using a substituted value of 1
logto units less than the observed value in case of a lower than value.
Similarly, any value greater than the upper limit should be amended by
adding 1 log unit. These results are not included in the calculations but also
appear on the graphs.

Table 2 - Classification of the data

Number of Number of
AT N1 e samples below samples with
Category of samples  samples with P >amp
or above the interpretable
analyzed <4 CFUl/plate T
detection limit results
1 | Meat products 29 0 0 29
2 | Dairy products 31 0 0 31
3 | Seafood 21 0 4 17
4 |Vegetables 19 0 0 19
5 Miscellaneous and 16 0 0 16
egg-based products
6 | Feed stuff 20 0 4 16
7 | Production 3% 2 17 16
environmental samples
TOTAL 171 2 25 144

The samples, which were not used in the calculations, are provided in Table 3.
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Table 3 - Samples which were not used in the calculations

Alternative method :

,?322::- Product (French name) Rei;tgl;es%illod. Ent:rl\gbpaittrti:ril!:::eae Category | type
154 | Raw material <427 5,47 6 c
441 | Raw material <0,85 1,30* 6 c
3676 | Dusts from egg industry <1,00 <1,00 7 c
3677 | Dusts <1,00 <1,00 7 c
3841 | Process water (peas) <1,00 <1,00 7 b
3844 | Wipe (peas industry) 1,30* 2,15 7 a
3845 | Process water (peas) <1,00 2,01 7 b
3904 | Wipe (pastry industry) 2,00* 3,53 7 a
3905 | Wipe (bechamel sauce) <2,00 3,17 7 a
3906 | Wipe (cheese industry) <1,00 <1,00 7 a
3907 | Process water (milk industry) <2,00 <2,00 7 b
4007 | Process water (fish industry) <0,00 <0,00 7 b
4009 | Process water (fish industry) <2,00 3,63 7 b
4011 | Swab after cleaning (fish industry) <1,00 <1,00 7 a
4012 | Swab after cleaning (fish industry) <1,00 <1,00 7 a
4013 | Wipe after cleaning(fish industry) >4,13 >4,00 7 a
4015 | Wipe after cleaning(fish industry) <1,00 <1,00 7 a
4494 | Wipe (dishwasher) >4,18 >4,00 7 a
4495 | Wipe (table) >4,18 >4,00 7 a
4496 | Wipe (cutter) >4,18 >4,00 7 a
4497 | Wipe (push-button) >5,18 >5,00 7 a
6160 |Raw fish <2,00 3,69 3 a
6161 | Raw fish <3,00 4,18 3 a
6163 | Poultry proteins dehydrated <1,00 <1,00 6 c
6164 | Poultry proteins dehydrated <1,00 <1,00 6 c
6884 | Hake fillet <1,00 <1,00 3 a
6885 | Cod fillet <1,00 <1,00 3 a

3.1.1.4 Statistical interpretation

The calculations are provided in Appendix 5.

The obtained data were analyzed using the scatter plot. The graphs are
provided with the line of identity (y = x).
The Figures 1 to 7 show the data plotted for the different studied categories,
and the Figure 8 for all the products.

* Analyses performed according to the COFRAC accreditation
ADRIA Développement
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Figure 1 - Data plotted for the Meat products
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Figure 2- Data plotted for Dairy products
Cat2
8,00 -
, =
— N ol
- o
2 m
O 6,00 A = @ Typea
oo
2 A
> ¢ m & B Typeb
] )
g 4,00 ¥ it
ypec
€
g mA A:J
= A O corrected values
€ 2,00 reas
% ‘A ® <4 colonies/plate
0,00 T T T |
0,00 2,00 4,00 6,00 8,00
Reference method (log CFU/g)
ADRIA Développement 10/55 September 22, 2021

Summary report (Version 0)

3M Petrifilm Enterobacteriaceae (3M 01/06 - 09/97)



3M Food Safety

Figure 3- Data plotted for Seafood
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Figure 4- Data plotted for Vegetables
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Figure 5- Data plotted for Miscellaneous and egg-based products
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Figure 6- Data plotted for Feed stuff
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Figure 7- Data plotted for Production environmental samples
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Figure 8 - Data plotted for all the products
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The calculated values for Average difference and Standard deviation
differences per category are provided in Table 4.
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Table 4 - Calculated values

= Linear 95% 95%
R f b =L bias lower limit upper limit
1 | Meat products 29 | 0,31 0,32 0,31 -0,36 0,99
2 | Dairy products 31 | 0,32 0,31 0,32 -0,33 0,96
3 | Seafood products 17 | 0,12 0,38 0,12 -0,69 0,94
4 |Vegetables 19 | 0,14 0,25 0,14 -0,40 0,69
5 |Miscellaneous andegg- | 15 | (56 | 46 046 0,55 146
based products
6 |Feed stuff 16 | 0,07 0,14 0,07 0,23 0,37
7 | Production 16 | 016 | 030 0,16 0,51 0,83
environmental samples
All categories 144 | 0,22 0,33 0,22 -0,43 0,87
D: Average difference SD: Standard deviation of differences
The Bland-Altman difference plot for all the samples is given Figure 9.
Figure 9 — Bland-Altman difference plot for all the samples
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The average difference observed varies from 0.07 log to 0.32 log.
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Samples for which the difference between the result observed with the
reference and the alternative methods is above or lower than the limits are
listed in Table 5.

When the difference observed between the reference and the alternative
methods were above or lower than the 95 % confidence limit of agreement,
the tests described in the reference method were applied on the colonies
enumerated on the Petrifilm tests. The information concerning the identification
and/or confirmation, is provided in Table 5.
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Table 5 - Disagreements observed between the reference and the alternative method

Values in green: differences in favor of the alternative method Valuesinred:  differences in favor of the reference method
Values in black: equivalent enumeration observed with both methods

Corrected value
Results calculated using enumeration lower than 4 CFU/plate

Category

Meat products

Dairy products

Seafood products

Vegetables

Miscellaneous and egg-based products
Feed stuff

Production environmental samples

NojgalhhlOWN -

= Values 8 | Lower/ Result before and
Classification =X QL N° Reference | Alternative | before S S T
@ = Product . @ = Upper Comments after confirmation
of data g — | Sample method method | correction| = 2 limits (VRBG/Petrifilm)
(Ref/Alt) =
1 a 210 | Poultry meat 2,30 3,23 / 2,76 | 093 Colonies confirmed for both methods 2,30-2,30/3,22-3,00
1 b 212 | Brain 2,39 3,34 / 0,95 | 0,95 Colonies confirmed for both methods 2,39-2,39/3,33-3,33
1 c 125 | Rillettes 1,54 2,46 / 092 | 0,92 Colonies confirmed for both methods 1,54-1,54/2,46-2,46
1 c 129 | Smoked chest 1,00 1,97 / 097 | 097 Colonies confirmed for both methods 1,00-1,00/1,97-1,97
2 a 106b | Cream 6,18 7,29 / 1,12 | 1,12 Colonies confirmed for both methods 6,18-6,18/7,29-7,25
Interpretable Presence of characteristic colonies in VRBG
results by 2 a 119 | Raw milk 3,71 4,89 / 1,18 | 1,18 -0,43/ not confirmed, Colonies confirmed for 4,28-3,71/4,89-4,79
both 0,87 Petrifilm
methods 3 a 124 | Sardines 1,55 2,70 / 212 | 1,16 Colonies confirmed for both methods 2,28-1,55/2,70-2,14
3 | ¢ | 144 Smokedsamon | 536 | 451 I 493 085 Enumeration n favor ofthe reference | 5 36.5,36/4,514,51
Colonies on Petrifilm not confirmed as
5 b 122 | Pastry 2,24 3,66 / 295 | 142 Enterobacteria, lack of specificity of the 2,24-2,24/3,66-<2,04
Petrifilm method
ADRIA Développement 16/55 September 22, 2021
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2 Values 8 | Lower/ Result before and
Classification = L N° Reference | Alternative | before S o o
@ = Product . it 5 Upper Comments after confirmation
of data = ~ | Sample method method | correction | = £ limits (VRBG/Petrifilm)
© (ReflAlt) a
<4 Wipe (pastry Sample inoculated with Citrobacter farmeri,
CFU/plate ! a 3904 industry) 20 i / 277 | 1538 less colonies in VRGB
Characteristic colonies in VRBG plates ,
3 a 6160 | Raw fish 1,00 3,69 <2,00 |235| 2,69 oxidase +, colonies from Petrifim identified | 3,62-<2,00/3,69-<2,00
as Aeromonas hydrophila
Characteristic colonies in VRBG plates ,
3 a 6161 | Raw fish 2,00 4,18 <3,00 | 309 | 218 oxidase +, colonies from Petrifilm identified | 4,26-<3,00/4,18-<3,00
as Aeromonas hydrophila
<or>the 6 c 154 | Raw material 327 547 <421 | 437 220 Characteristic coIomgs in VRBG plates , 5,38-<4,27/5,47-not
quantification not confirmed tested
imit 6 | ¢ | 441 |Rawmaterial 0,00 130 | <085 | 065 1,30 Same result with both method <1,00-<10071,30-no
7 a 3905 Wipe (bechamel 1,00 317 <200 | 209 | 217 Sample inoculated Wlf:h Serratia fonticola, <2,00-§2,00/npt tested
sauce) no growth in VRBG (inoculation)
7 b 3845 Process water 0,00 201 <00 | 101 | 201 Sample inoculated w[th Escherichia coll, <2,00-l<2,00/n9t tested
(peas) no growth in VRBG (inoculation)
7 b 4009 Procgss water 0,00 363 <100 | 182 | 363 Characteristic colgmes in VRBG plates , 3,67-<2,00/3,63-not
(fish industry) oxidase + tested
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3.1.1.5 Discordant results
The samples are classified in three categories (See Table 6).

Table 6 - Classification of the samples

Number of samples

24 h
<LCL 1
Interpretable results by both methods > UCL 8
Total 9
<LCL 0
<4 CFU/plate > UCL 1
Total 1
<LCL 0
< or > the quantification limit > UCL 7
Total 7
Total < LCL 1
Total >UCL 16

For 10 samples, the difference is clearly in favor of the alternative method
(confirmatory tests positive or inoculated samples). The best performances of
the alternative method could be due to the fact that 3M™ Petrifilm™
Enterobacteriaceae Count (EB) uses a cold-water soluble gelling agent while
the ISO 21528-2 method uses a melted media maintained at 44-47°C before
pouring in the plates, which can have an injury effect on some Enterobacteria
strains.

For 3 samples (6160, 6161 and 122), the enumeration obtained with the
alternative method is higher than the enumeration obtained with the I1SO
method but the enumerated colonies were not confirmed as Enterobacteria
using the tests described in the reference method.

For 2 samples (154 and 4009), no test was applied on the colonies enumerated
on Petrifilm; it is thus impossible to know if the enumerated colonies were really
Enterobacteria.

For one sample (144), the enumeration was slightly higher with the reference
method.

For one sample (441), the enumerations were similar with both methods (Ref.:
<1.00; Alt.: 1.30).
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3.1.1.6 Conclusion

3.1.2

3.1.2.1

The relative trueness study of the alternative method is satisfying. The
3M™ Petrifilm™ Enterobacteriaceae Count Plate method is reliable when
compared to the ISO 21528-2 method.

Accuracy profile study

The accuracy profile is a graphical representation of the capacity of measurement of the quantitative
method, obtained by combining acceptability intervals and B-expectation tolerance intervals, both
reported to different levels of the reference value.

Matrices

Seven matrix/strain pairs were tested. A minimum of one type per category
and two different batches were selected, using six samples per type. Two
samples were contaminated at a low level, two at intermediate level, and two
at a high level. For each sample, five replicates (five different test portions)
were tested. In the end, thirty samples were tested per matrix type.

The tested categories, types, matrix and inoculated strains are provided in
Table 7.

Table 7 - Categories, types and matrices

. . Inoculation
Category Matrix Inoculated strain level (CFU/g)
1 | Meat products b Pork, beef, veal Pork péaté Enterobacter Pork liver
raw and cooked agglomerans 135
2 | Dairy products | a: Mik and cream fﬂjﬁteur'zed Hafnia alvei 130 Raw milk
3 | Seafood o Raw Salmon Klebsiella oxytoca RTE
fillet 179
4 | Vegetables a: Fresh and frozen | Green Escherichia hermani Spinach
g raw products beans Ad1457 P 300

Miscellaneous c: Egg based Whole Serratia liquefaciens | Egg 10000
5 | and egg-based roducts liquid e 26 roduct 100000

products P q 99 P

b: Cooked or s Citrobacter braakii
6 | Feed stuff dehydrated products Paté for cat Ad833 Beef meat
. b: Process water

Production (Batch 1: zucchini Process
7 | environmental L Escherichia coli 93 Dish

samples and split peas water

P Batch 2: pilchards)
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3.1.2.2 Calculation and interpretation

The raw data are provided in Appendix 6. The summary tables (in log CFU/g)
and calculations are provided in Appendix 7. The statistical results and the
accuracy profiles are provided Figure 12.

The calculations were done using the AP Calculation Tool MCS (Clause
6-1-3-3 calculation and interpretation of accuracy profile study)
ver 31-07-2018 available on http://standards.iso.org/iso/16140

The lower and upper B.ETI are within the acceptability limits for all the
matrix/strain pairs tested. The acceptability limits are fixed at + 0.5 log and
- 0.5 log for all the matrices tested.

3.1.2.3 Conclusion

The observed profiles are comprised within the AL. All the accuracy
profiles fulfill the performance criteria.
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Figure 10 — Accuracy profile

[ (Food) Category [ Meat products | [ (Food) Category [ Dairy products
| (Food) Type | Pork,beef,veal raw and cooked | | (Food) Type | Milk and cream(Pasteurized |
Pork,beef,veal raw and cooked (Pork paté) Milk and cream(Pasteurized milk)
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Reference P compared to compared to Reference M compared to [ compared to
Sample Name central value Bias Lower B-ETI Upper B-ETI AL=20.5 final AL Sample Name Central value Bias Lower B-ETI Upper B-ETI AL=20.5 final AL
Acceptable Acceptable A A
6862-6866 2,20 0,176 0,065 0,287 YES YES 5403-5407 2,45 -0,016 -0,107 0,075 YES YES
6867-6871 2,38 0,018 -0,093 0,129 YES YES 5418-5422 2,40 0,000 -0,091 0,091 YES YES
4818-4822 4,15 -0,067 -0,178 0,044 YES YES 5408-5412 3,67 -0,019 -0,110 0,072 YES YES
4843-4847 4,20 0,000 -0,111 0,111 YES YES 5423-5427 3,62 0,067 -0,024 0,158 YES YES
4828-4832 4,38 0,018 -0,093 0,129 YES YES 5413-5417 4,93 0,030 -0,061 0,121 YES YES
4853-4857 4,40 0,064 -0,047 0,176 YES YES 5428-5432 4,93 0,015 -0,076 0,106 YES YES
Reference Alternative SD repeatability of reference Final AL Reference Alternative SD repeatability of reference Final AL
method method method <= 0.125 method method method <= 0.125
I SD Repeatability 0,074 0,077 YES +/- 0,500 I SD Repeatability 0,068 0,063 YES +/- 0,500
| (Food) Category | Seafood [ (Food) Category | Vegetables
| (Food) Type | Raw seafood (Salmon fillet) | (Food) Type | Fresh and frozen products |
Raw seafood (Salmon fillet) Fresh and frozen products (Green beans)
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Sample Name @it el Bias Lower B-ETI Upper B-ETI AL=10.5 final AL Sample Name o Bias Lower B-ETI Upper B-ETI AL=40.5 final AL
Acceptable Acceptable Acceptable Acceptable
5626-5630 2,59 -0,129 -0,217 -0,041 YES YES 4544-4548 2,40 0,049 -0,029 0,127 YES YES
5824-5828 272 -0,053 -0,141 0,035 YES YES 4559-4563 2,38 -0,018 -0,096 0,059 YES YES
5631-5635 3,68 -0,009 -0,097 0,079 YES YES 4549-4553 3,56 0,097 0,019 0,175 YES YES
5829-5833 3,69 -0,009 -0,097 0,079 YES YES 4564-4568 3,46 0,171 0,093 0,249 YES YES
5636-5640 5,04 -0,041 -0,129 0,047 YES YES 4554-4558 4,84 0,080 0,002 0,158 YES YES
5834-5838 4,99 0,009 -0,079 0,097 YES YES 4569-4573 4,79 0,137 0,059 0,215 YES YES
Reference Alternative SD repeatability of reference Final AL Reference Alternative SD repeatability of reference Final AL
method method method <= 0.125 method method method <= 0.125
I SD Repeatability 0,061 0,061 YES +/- 0,500 I SD Repeatability 0,071 0,054 YES +/- 0,500
[ (Food) Category [Miscellaneous and egg products] [ (Food) Category | Feed
| (Food) Type | Egg based products (Whole | | (Food) Type | Cooked or dehydrated products |
Egg based products (Whole liquid egg) Cooked or dehydrated products (Paté for cat)
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Sample Name @it el Bias Lower B-ETI Upper B-ETI AL=10.5 final AL Sample Name o Bias Lower B-ETI Upper B-ETI AL=10.5 final AL
Acceptable Acceptable Acceptable Acceptable
6428-6432 2,15 0,109 -0,064 0,282 YES YES 4758-4762 2,40 0,107 0,028 0,187 YES YES
6857-6861 2,34 -0,041 -0,215 0,132 YES YES 4773-4777 2,51 -0,043 -0,122 0,037 YES YES
5093-5097 3,46 0,069 -0,104 0,242 YES YES 4763-4767 3,67 0,084 0,004 0,163 YES YES
5118-5122 3,26 0,263 0,090 0,436 YES YES 4778-4782 3,63 -0,010 -0,090 0,069 YES YES
5103-5107 4,68 0,082 -0,091 0,255 YES YES 4768-4772 4,97 0,009 -0,070 0,089 YES YES
5128-5132 4,46 0,270 0,097 0,443 YES YES 4783-4787 4,94 -0,036 -0,115 0,043 YES YES
Reference Alternative SD repeatability of reference Final AL Reference Alternative SD repeatability of reference Final AL
method method method <= 0.125 method method method <= 0.125
I SD Repeatability 0,092 0,120 YES +/- 0,500 I SD Repeatability 0,079 0,055 YES +/- 0,500
[ (Food) Category [ Envronmental samples |
| (Food) Type | Process water (Batch 1: |
Process water (Batch 1: Zuchhini and split peas; Batch
2: Pilchards)
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S N: Bi L -ETI ETI
ample Name |- central value: @ L= S AL=405 final AL
Acceptable Acceptable
5183-5187 2,53 -0,117 -0,215 -0,018 YES YES
5208-5212 2,36 0,070 -0,029 0,168 YES YES
5188-5192 3,63 0,020 -0,078 0,118 YES YES
5213-5217 3,60 0,097 -0,001 0,195 YES YES
5198-5202 4,92 0,025 -0,073 0,123 YES YES
5223-5227 4,87 0,006 -0,092 0,104 YES YES
Reference Alternative SD repeatability of reference Final AL
method method method <= 0.125
['SD Repeatability 0,079 0,068 YES +/- 0,500
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3.1.3 Inclusivity and exclusivity studies
The inclusivity study is a study involving pure target strains to be detected or enumerated by the
alternative method.
The exclusivity study is a study involving pure non-target strains, which can be potentially cross-reactive,
but are not expected to be detected or enumerated by the alternative method.
3.1.3.1 Protocol
* Inclusivity
23 target strains were tested for the initial validation study. The study was
completed by testing 27 target strains in 2017. Each test was performed once
with the alternative method, the reference method and a non-selective agar.
The inoculation level shall obtain a countable number on the plate.
+ Exclusivity
13 non-target strains were tested for the initial validation study. The study was
completed by testing 17 strains in 2017. The pure culture was grown in a
suitable non-selective broth under optimal growth conditions for at least 24 h
and diluted at an appropriate level before testing. Each test was performed
once with the alternative method, the reference method and a non-selective
agar. The inoculation level shall obtain a countable number on the plate.
3.1.3.2 Results
The raw data are provided in Appendix 8.
* Inclusivity
Among the 50 strains tested; one strain (Erwinia carotovora CIP 103762) did
not grow on VRBG and 3M™ Petrifilm plates. The second Erwinia carotovora
(CIP 8289) grew on 3M™ Petrifilm plates but did not grow on VRBG plates.
+ Exclusivity
30 strains were tested; 4 strains gave typical colonies by both methods:
- Aeromonas hydrophila CIP 5750,
- Aeromonas bestiarum CIP 7430,
ADRIA Développement 22/55 September 22, 2021

Summary report (Version 0)
3M Petrifilm Enterobacteriaceae (3M 01/06 - 09/97)



3M Food Safety

- Xanthamonas maltophilia CIP 6077,
- Plesiomonas shigelloides Ad673.

3.1.3.3 Conclusion

Similar results were observed with the reference and the alternative
methods.

The 3M™ Petrifilm™ Enterobacteriaceae Count Plate is specific and
selective.

3.1.4 Practicability

The alternative method practicability was evaluated according to the AFNOR
criteria.

Criteria to be control Communication on criteria Expert lab checking procedure
Store the unopened 3M Petrifilm
pouches at frozen or refrigerated
temperature less than or equal to
8°C (46°F)

Storage conditions Mentioned on the instruction for use

Shelf-life and modalities | Store resealed pouches in a cool
of utilization after first | dry place for no longer than four | Mentioned in the kit insert
use weeks
Time to result 24h+2h Mentioned in the kit insert
Common step with the
reference method

Initial suspensions and dilutions

3.1.5 Method comparison study conclusion

The observed data and interpretation confirm the performances of the
alternative method:

- 139 samples were tested in the relative trueness study, which clearly
satisfied the required criteria for quantitative method comparison per ISO
16140-2;

- The observed profiles are comprised within the AL actually set at
*+ 0.5 Log CFU/g in the EN ISO 16140-2:2016.

- The inclusivity and exclusivity testing shows satisfying results.
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3.2 Inter-Laboratory study
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The inter-laboratory study is a study performed by multiple laboratories testing identical
samples at the same time, the results of which are used to estimate alternative-method

performance parameters.

3.2.1 Study organization

The inter-laboratory stud was run according to the ISO 16140 (2003) in 2001
for the renewal stud. The study was run on pasteurized skimmed milk
inoculated with Escherichia coli 94.

15 collaborators participated to the study; the results from 14 laboratories were

kept for interpretation (late reception for one laboratory).

3.2.2 Analysis results

3.2.2.1 Results obtained by the expert Lab.

The results obtained by the expert Lab. are the following (See table 8).

Table 8 — Results obtained by the expert Lab.

Level

Reference method

Alternative method

Rep 1 Rep 2 Rep 1 Rep 2
LO <1 <1 <1 <1
L1 2.18 2.26 2.26 215
L2 3.18 3.30 3.23 3.20
L3 4.11 4.23 4.08 415

3.2.2.2 Results obtained by the collaborators

Samples were sent to 15 collaborators.

A summary of the test results is given in Table 9 (CFU/ml) and Table 10 (log

CFU/ml).

ADRIA Développement
Summary report (Version 0)

3M Petrifilm Enterobacteriaceae (3M 01/06 - 09/97)

24/55

September 22, 2021



3M Food Safety
Table 9 - Summary of data (CFU/ml)

Collaborator Level 0 : Level 1 : Level 2 : Level 3 :
Reference method | Alternative method | Reference method | Alternative method | Reference method | Alternative method | Reference method | Alternative method
A <1 <1 <1 <1 300 260 120 220 1800 1900 2000 2900 21000 | 15000 | 17000 | 27000
B <1 <1 <1 <1 250 210 260 100 1200 1300 2100 1300 24000 | 16000 | 19000 | 23000
C <1 <1 <1 <1 180 160 110 150 1700 1500 2100 1200 15000 | 14000 | 21000 | 11000
D <1 <1 <1 <1 150 140 220 210 1400 1300 1500 2400 13000 | 13000 | 14000 | 14000
E <1 <1 <1 <1 190 164 150 130 1700 1800 1300 1600 15000 | 22000 | 14000 | 17000
F <1 <1 <1 <1 140 190 160 140 1900 1700 2100 1800 23000 | 20000 | 21000 | 19000
G <1 <1 <1 <1 180 240 160 160 2300 2600 2100 2000 12000 | 15000 | 13000 | 12000
I <1 <1 <1 <1 130 150 140 220 1200 1300 2200 1400 13000 | 12000 | 18000 | 20000
J <1 <1 <1 <1 130 130 100 160 1300 1400 2100 2200 15000 | 14000 | 20000 | 21000
K <1 <1 <1 <1 200 290 210 180 2100 2300 1800 1500 17000 | 14000 | 27000 | 14000
L <1 <1 <1 <1 220 230 190 260 2200 2400 1700 2400 25000 | 23000 | 23000 | 13000
M <1 <1 <1 <1 160 170 160 100 2000 2700 1400 2700 20000 | 12000 | 15000 | 17000
N <1 <1 <1 <1 180 280 230 200 1700 1700 1600 1500 14000 | 11000 | 22000 | 16000
0 <1 <1 <1 <1 210 190 210 230 1400 2000 1100 900 16000 7000 9100 9400

Table 10 - Summary of data (log CFU/ml)

Collaborator Level 0 : Level 1 : Level 2 : Level 3 :

Reference method | Alternative method | Reference method | Alternative method | Reference method | Alternative method | Reference method | Alternative method

A <0,00 <0,00 <0,00 <0,00 | 2477 2,415 2,079 | 2342 | 3,255 3,279 3,301 3,462 | 4,322 4176 4230 | 4,431

B <0,00 <0,00 <0,00 <0,00 | 2,398 2,322 2415 | 2,000 | 3,079 3114 3,322 | 3114 | 4,380 4,204 4279 | 4,362

C <0,00 <0,00 <0,00 <0,00 | 2,255 2,204 2,041 2176 | 3,230 3,176 3,322 | 3,079 | 4176 4,146 4322 | 4,041

D <0,00 <0,00 <0,00 <0,00 | 2,176 2,146 2,342 | 2,322 | 3,146 3,114 3,176 | 3,380 | 4,114 4114 4146 | 4,146

E <0,00 <0,00 <0,00 <0,00 | 2,279 2,215 2176 | 2,114 | 3,230 3,255 3114 | 3,204 | 4176 4,342 4146 | 4,230

F <0,00 <0,00 <0,00 <0,00 | 2,146 2,279 2204 | 2,146 | 3,279 3,230 3,322 | 3255 | 4,362 4,301 4,322 | 4,279

G <0,00 <0,00 <0,00 <0,00 | 2,255 2,380 2,204 | 2204 | 3,362 3,415 3,322 | 3,301 4,079 4176 4114 | 4,079

| <0,00 <0,00 <0,00 <0,00 | 2,114 2,176 2146 | 2,342 | 3,079 3,114 3,342 | 3146 | 4114 4,079 4255 | 4,301

J <0,00 <0,00 <0,00 <0,00 | 2,114 2,114 2,000 | 2204 | 3,114 3,146 3,322 | 3,342 | 4176 4,146 4,301 4,322

K <0,00 <0,00 <0,00 <0,00 | 2,301 2,462 2,322 | 2255 | 3,322 3,362 3,255 | 3176 | 4,230 4,146 4,431 4,146

L <0,00 <0,00 <0,00 <0,00 | 2,342 2,362 2279 | 2415 | 3,342 3,380 3,230 | 3,380 | 4,398 4,362 4362 | 4,114

M <0,00 <0,00 <0,00 <0,00 | 2,204 2,230 2,204 | 2,000 | 3,301 3,431 3146 | 3,431 4,301 4,079 4176 | 4,230

N <0,00 <0,00 <0,00 <0,00 | 2,255 2,447 2,362 | 2,301 3,230 3,230 3204 | 3176 | 4,146 4,041 4,342 | 4,204

0 <0,00 <0,00 <0,00 <0,00 | 2,322 2,279 2,322 | 2,362 | 3,146 3,301 3,041 2954 | 4204 3,845 3,959 | 3,973
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3.2.3 Calculations and interpretation

3.2.3.1 Visual linearity checking

3M Food Safety

The figure 11 shows the data points after logio transformation. The visual
inspection shows that the alternative method gives results, which are
proportional to those of the reference method. The data are distributed closely

to the first bisecting lines with a slope equal to 1.

Figure 11 - Visual linearity checking
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3.2.3.2 Accuracy profile calculations

Statistical calculations were done according to the Excel spreadsheet available
on http://standards.iso.org/ISO/16140. A summary of the statistical test is

provided in Table 11.

These values are collected in a graphical representation together with the
acceptability limits (AL). This representation is given Figure 12
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Table 11 - Summary of statistical tests

Study Name
Date

Coordinator

FAUX

Application of clause 6.2.3
Step 8: If any of the values for the B-ETI fall
outside the acceptability limits, calculate the
pooled average reproducibility standard
deviation of the reference method.
Step 9: Calculate new acceptability limits as

Tolerance probability (beta) 80% 80% 80% a function of this standard deviation.
Acceptability limit in log (lambda) 0,50 0,50 0,50
Alternative Reference method
method
Mediu
Levels Low Medium High Low m High
Target value 2,274 3,238 4,191
Number of participants (K) 14 14 14 14 14 14
Average for alternative method 2,224 3,244 4,223 2274 3,238 | 4,191
Repeatability standard deviation (sr) 0,122 0,110 0,104 0,065| 0,045| 0,102
Between-labs standard deviation (sL) | 0,031 0,052 0,071 0,088] 0,095| 0,070
Reproducibility standard deviation
(sR) 0,126 0,122 0,126 0,109 0,105| 0,124
23,98
Corrected number of dof 26,745 | 25,758 23,978 18,466 | 15,645 8
Coverage factor 1,339 1,343 1,349
Interpolated Student t 1,314 1,315 1,318
Tolerance interval standard deviation | 0,1283 | 0,1245 0,1291
Lower Tl limit 2,056 3,080 4,053
Upper Tl limit 2,393 3,408 4,393
Bias -0,050 0,006 0,032
Relative Lower Tl limit (beta =
80%) -0,218| -0,158 -0,138 FAUX
Relative Upper Tl limit (beta =
80%) 0,119 0,169 0,203 FAUX
Lower Acceptability Limit -0,50 -0,50 -0,50
Upper Acceptability Limit 0,50 0,50 0,50
New acceptability limits may be based on reference method pooled
variance
Pooled repro standard dev of
reference 0,113
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Figure 12 - Accuracy profile
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It is observed that for all the levels, the tolerance interval limits of the alternative
method are within the acceptable limits of £ 0.5 log.

The alternative method is equivalent to the reference method.

3.3 General conclusion

The method comparison study conclusions are:

The observed data and interpretation confirm the performances of the
alternative method:

- 171 samples were tested in the relative trueness study providing
144 interpretable results by both the reference and the alternative
method, which clearly satisfied the required criteria for quantitative method
comparison per ISO 16140-2;

- The observed profiles are comprised within the AL actually set at
1 0.5 Log CFU/g in the EN ISO 16140-2:2016.

- The inclusi