Normec

Abiolab AdGene

Pseudalert®/Quanti-Tray® for the enumeration of Pseudomonas
aeruginosa in human consumption waters and pool waters

February 2024

Summary report

; — SN
IDEXX L_aboratorles,INC I —)—0—4
Idexx Drive , Westbrook et
Maine 04 092
USA

This report includes 65 pages, including 9 appendices. Reproduction of this report is only permitted in its full
form

NORMEC ABIOLAB ADGENE
1 rue des conquérants -14 220 THURY-HARCOURT
www.abiolab.fr — 02 31 15 62 80



http://www.abiolab.fr/

Preamble

Studied method:
Pseudalert for the enumeration of Pseudomonas aeruginosa

Validation standard:
Validation protocol for an alternative commercial method as compared with a reference method
(revision 2 — May 2013).

Reference method* :
< NF EN ISO 16266: 2008 “Detection and enumeration of Pseudomonas aeruginosa — Method
by membrane filtration

Scope:
Human consumption waters and pool waters

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

* Analyses performed according to the COFRAC accreditation
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1 Introduction

The Pseudalert ® Quanti-tray® method was validated in March 2016 (certificate number IDX 33/05-
03/16). The certificate was renewed in March 2020 according to the validation protocol for an
alternative commercial method as compared with a reference method (revision 2 — May 2013).

In 2024, IDEXX wished to renewal this method. Following the revision of standard ISO 8199:2018
(Water quality - General requirements and guidance for microbiological examinations by culture),
additional data have been produced for the relative accuracy study for the "pool water" category in
order to meet the requirements of the validation protocol. For the category “human drinking water”,
only statical analysis have been performed by removing data superior to 80 CFU/test portion (100 mL
or 250 mL) with the reference method.

The history of validation was summarized in the table below:

11/03/2016 Initial Validation ISHA Rev. 2 (2013)
AdGe Rev. 2 (2013
March2020 | Renewal 1 No change ene. V.2 (2013)
Pseudalert Laboratoire
®/Quanti- Production of new data for the pool Normec Abiolab | Rev 2 (2013)
Tray® water category & Reinterpretation of the | AdGene

February 2024 Renewal 2 i
relative accuracy results due to the

uptade of the NF EN 1SO 8199:2018

There were no modifications of the alternative method since the initial validation.

2 Method Protocol

The Pseudalert test detects Pseudomonas aeruginosa in human consumption waters and pool
waters. The test is based on a bacterial enzyme detection technology that signals the presence of
Pseudomonas aeruginosa through the hydrolysis of a substrate present in the Pseudalert reagent.
Pseudomonas aeruginosa cells rapidly grow and reproduce using the rich supply of amino acids,
vitamins and other nutrients present in the Pseudalert reagent. Actively growing strains of
Pseudomonas aeruginosa have an enzyme that cleaves the substrate to produce a blue fluorescence
under ultraviolet (UV) light. Pseudalert detects Pseudomonas aeruginosa at 1 MPN in either 100 mL
or 250 mL samples within 24 hours.

The alternative method protocol in
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The alternative method was compared to the standard NF EN ISO 16266: 2008 “Detection and
enumeration of Pseudomonas aeruginosa — Method by membrane filtration”.

The protocol of the reference method is presented in
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3 Results

The data come from of the initial validation (2016 - ISHA Laboratory)

The goal of the comparative study is to evaluate the performances of the alternative method against
the reference method. The following parameters were studied:

+« the relative accuracy,

« the linearity,

+ the quantification limits,

s the selectivity,

«» the practicability.

3.1.1 Relative accuracy
The relative accuracy is the degree of correspondence between the response obtained by the
reference method and the response obtained by the alternative method on the same samples.

® Number and nature of samples
Two categories of waters were tested in duplicate with the alternative method and the reference

method.
Samples analyzed are presented in table 1.

Table 1 : number and nature of samples analyzed
Category Water type Samples analyzed Samples exploited

" Tap water / Fountain water 18 13
Cons‘:”;art‘ion Bottled water 34 12
P Boreholes water 4 1
waters
Total 56 26
Pool waters 50 24
106 50

A total of 106 samples was analyzed and 50 were exploited. Samples that were not retained in the
statistical analysis correspond to samples for which enumerations were inferior to 4 CFU/test portion
and superior to 80 CFU/test portion (100 mL or 250 mL) with the reference method or superior to the

limit of detection for at least one of the replicates of the two methods.
All samples were atrtificially contaminated. The contamination levels used cover all the measuring
range of the alternative method. The stress applied and the strains used are presented in
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Figure 1 : two-dimensional graph for relative accuracy in (CFU or MPN / test portion) (black line: y=x)
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| Raw results and statistical calculations are summarized in tables 2 to 5 and in appendix 4.
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Table 2: statistical data (CFU or MPN / test portion) for the enumeration in drinking waters and pool

waters
Category Rz fj:zldon ‘Tcri1<t(a)<Tcril ‘Tcril<t(b)<Tcri1
Human
drinking 0.910 GMFR 2.056 -17.269 0.358 1.491 0.364 oui oui
waters
Pools waters 1.633 GMFR 2.064 -3.272 0.110 1.176 0.233 Oui oui
All categories 1.188 GMFR 2.009 -16;547 0.477 1.362 0.386 Oui Oui

Table 3: statistical data (log CFU or log MPN / test portion) for the enumeration in drinking waters and

pool waters
Category Regressmn 'Tcri1<t(a)<Tcril 'Tcril<t(b)<Tcri1
used
Human
drinking
waters 1.666 GMFR 2.056 -0.093 0.073 1.012 0.013 Qui Qui

Pools waters

1.609 GMFR 2.064 0.106 0.127 0.949 0.089 Oui Oui

All categories 1.376 GMFR 2.009 -0.272 0.146 1.028 0.022 Oui Oui

| Table 4: bias and repeatability of the two methods (CFU or MPN / test portion)

. Standard deviation of repeatability robust
Bias (D) Contamination

area

Category

. Reference Alternative
Median

method method
Human drinking
waters -3.025 0.950 2.605 14.361 [4;185]

Pools waters 2.671 3.025 3.653 4.642 [5 ; 89]

All categories -0.201 2.300 3.098 10.777 [4: 185]
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Table 5: bias and repeatability of the two methods (log CFU or MPN / test portion)

. Standard deviation of repeatability robust
HESD) Contamination

area

Category Medi Reference Alternative
edian

method method
Human drinking

waters -0.077 0.028 0.089 0.112 [0.602 ; 2.267]
Pools waters 0.033 0.060 0.071 0.067 [0.699 ; 1.949]
All categories -0.024 0.060 0.081 0.095 [0.602 ; 2.267]

The equations for the regression line and the correlation coefficient are as follows:

Regression line Corre.lation Regression line Cor.rglation
coefficient (r) coefficient (r)
_ Human Alt. = 1.491 Ref. - 17.269 0.494 log Alt. = 1.012 log Ref. - 0.093 0541
drinking waters
Pool waters Alt. = 1.176 Ref. — 3.272 0.775 log Alt. = 0.949 log Ref.— 0.106 0.790
All categories Alt. = 1.362 Ref. — 16.547 0.620 log Alt. = 1.028 log Ref. - 0.272 0.640

® Conclusion

| The bias between the alternative method and the reference method is low and is respectively:
% 0.028 log CFU/250mL for the human drinking water category

% 0.060 log CFU/100mL for the pool water category

% 0.060 log CFU/ 100 or 250 mL for all categories

The regression line equations are respectively:
% log (Alt) = 1.012log (Ref) - 0.093 for the human drinking water category
“ log (Alt) = 0.949log (Ref) - 0.106 for the pool water category

% log (Alt) = 1.028log (Ref) - 0.272 for all categories

The standard deviations of repeatability between the alternative and reference methods are very
close.

Statistical tests validate the accuracy of the alternative method by validating the hypothesis that a is
equal to 0 and b is equal to 1 for a risk a=0.05 for the water for human drinking and pool water
categories.

3.1.2 Linearity
The linearity is the ability of the method when used with a given matrix to give results that are in

proportion to the amount of analyte present in the sample, that is an increase in analyte corresponds
to a linear or proportional increase in results.
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" Contamination levels
The couples matrix / strain are presented in table 6.

For these couples, six levels of contamination were tested in duplicate by the reference method and
the alternative method.

Table 6 : couple matrix — strain analyzed

Contamination level (CFU/100 mL)

Pseudomonas aeruginosa Pool water 10-30-50-100

Pseudomonas aeruginosa Spring water 10-20-30-50- 100

®  Raw resulis
Raw results and statistical calculations are summarized in

Graphs of figure 2 show the values of each sample obtained by the alternative method and the
reference method. The y-axis is reserved for the alternative method and the x-axis for the reference

method.

The representation of a line of equation 'y = X' figures dashed on the graphs.
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Figure 2: two-dimensional graphs for linearity of the pool water (CFU or MPN / test portion and log
CFU or MPN / test portion) (black line: y=x)
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= Statistical exploitation
Statistical interpretations are carried out in accordance with the requirements of standard NF ISO
16140 (see table 7).
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The linear regression method is chosen over the value of the robustness of the ratio R of overall
repeatability standard deviation:

- If Rob.R > 2, linear regression by least-squares (OLS 1) is used with the x-axis for the reference
method,

- if Rob.R < 0.5, a linear regression by least-squares (OLS 2) is used with the x-axis for the alternative
method,

- If 0.5 < Rob.R < 2, orthogonal regression (GMFR) is used with the x-axis to the reference method.

Table 7: statistical data of the couple matrix — strain analyzed

. Correlation
. Regression F - .
Matrix used critical (o]} coefficient Regression line
- (n |
Pool Raw | 1.300 GMFR 453 1.145 | 0.419 0.969 0.733 Ref + 2.875
water
Log | 1.257 GMFR 4.53 0.837 | 0.548 0.981 1.050 log Ref - 0.198
. Raw | 0.530 GMFR 3.97 9.201 0.006 0.980 2.071 Ref - 15.492
Spring
water
log | 0.857 GMFR 3.97 5433 | 0.023 0.943 1.078 log Ref + 0.040

The relationship between the 2 methods is not linear:
- if Rob.F > critical F or,
- if P (Rob.F) < a (= 0,05).

® Conclusion
For the pool water matrix, the relationship between the two methods is linear regardless of the data
used (raw data or log data).

For the spring water matrix, the relationship between the two methods is not linear with the raw data
and the log data. However, the correlation coefficients of the regression lines are satisfactory.

The linearity of the alternative method is satisfactory.
3.1.3 Detection and quantification limits

The detection and quantification limits are checked in accordance with the standard EN ISO 16140.
Three parameters are determined.

Here are their ISO 16140 definitions:
- the critical level (LC) is the smallest amount which can be detected (not null), but not
guantified as an exact value. Below this value, it cannot be sure that the true value is not null.
At this level, the false negatives probability 3 is 50 % (B is the second type of statistical error).

- the detection limit (LOD) is higher than the critical level, because it involves a power, the
probability 1 - B, which has to be well over 50 %, for example 95 %.
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- the quantification limit (LOQ) is the smallest amount of analyte, (that is the lowest actual
number of organisms), which can be measured and quantified with defined precision and
accuracy under the experimental conditions by the method under validation.

"  Protocol
Detection and quantification limits were determined by analyzing a pure culture of a Pseudomonas
aeruginosa strain PSE.1.13, isolated from water, by the alternative method.
Six levels of contamination, with six repetitions for each level, have been studied in sterilized water.

"  Resulis
Raw results are presented in and the summary in the following tables.

Table 8: data (sO and x0) for the enumeration of P. aeruginosa (underlined: the reference level
Number of positive

Level (MPN/100mL) samoles Standard deviation (s0) Bias (Xo)
0.000 0 0.000 0.000
0.530 0 0.000 0.000
0.600 0 0.000 0.000
1.500 1 0.816 0.000
2.100 2 1.451 1.000
2.800 6 1.058 2.000

Table 9: LC, LOD and LOQ values of the alternative method for the enumeration of Pseudomonas
aeruginosa

Parameter Formulas Value obtained

Critical level 1.65 sg + Xo 3.39
Detection limit 3.3 80+ Xo 5.79
Quantification limit 10 So + Xo 15.51

®  Conclusion
The limits of detection and the limits of quantification of the alternative method are satisfactory.

3.1.4 Selectivity
The selectivity of the alternative method is evaluated by its inclusivity and its exclusivity.

Inclusivity is the ability of the alternative method to detect the target analyte from a wide range of
strains.
Exclusivity is the lack of interference by a relevant range of non-target strains with the alternative
method.

" Protocols
Twenty four target strains and thirty three non-target strains (from national, international and internal
collections) were analyzed. The tests were conducted according to the protocol of the alternative
method.
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In exclusivity, strains 28 to 32 were isolated from water samples analyzed on CN agar. They produced
non-typical colonies on this media.

The contamination levels used for inclusivity were between 30 and 100 CFU / 100mL and for
exclusivity 10° to 10° times higher than the level of detection of the alternative method (approximately
10* CFU / 100 mL).

" Results
The results are presented in

Twenty four strains of Pseudomonas aeruginosa are detected by the alternative method.

The strain PSE.1.12 was initially tested with the inclusivity protocol. This strain was not detected by
the alternative method (even with a high contamination level) whereas it was detected by the
reference method (and confirmed by all the confirmation tests of the reference method). This strain
has been tested in inclusivity because it was initially not detected in some samples for the
determination of the relative accuracy.

An identification of this strain by molecular biology showed that the strain was a Pseudomonas
monteilii. This strain was consequently moved to the exclusivity list. All the twenty four strains of the
inclusivity list were detected.

No non-target strain showed cross-reaction with the alternative method.

®  Conclusion
The selectivity of the method is satisfactory.

" Practicability
The practicability is studied by filling in the 13 criteria defined by the Technical Board.

»+ Procedure for conditioning the elements of the method
Pseudalert reagent is packaged in sealed individual capsules. The Quanti-Tray are conditioned by 10
in sterile plastic bags.

% Reagent volume
Several formats are available (20 tests, 100 tests or 200 tests).

«+ Conditions of storage of the elements (expiry date for unopened products)
Pseudalert reagent storage temperature is between 2 and 25 ° C.
The storage temperature of the Quanti - Tray is between 4 and 30 ° C.

Products have a 12 months DLC.

% Modalities of use after the first use (expiry dates for use)
Each Quanti-Tray and each Pseudalert reagent capsule serves a unique analysis and must not be
re-used.
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+» Specific equipment or premises required
A Quanti-Tray Sealer model 2X or a Quanti-Tray Sealer PLUS is required.

/7

<+ Reagents ready-to-use or to be reconstituted
There is no reagent to restore.

« Period required to train an operator not initiated into the method
The use of the method Pseudalert reagent / Quanti-Tray requires no specific training. The duration of
training is estimated at 1 hour.

% Real-time handling and flexibility of the method depending on the number of samples to be
analyzed.
The duration of an analysis by the method NF EN ISO 16266 is about 1.5 min using disposable
filtration units of 3.5 min using non-disposable filtration units. The duration of use of the method
Pseudalert is about 4 min (time including: dissolution of the Pseudalert reagent waiting time and the
time for sealing the Quanti-Tray).
The alternative method doesn’t require any confirmation step or using toxic reagent.

« Time required for obtaining the results
Time-to-result for the method Pseudalert is 24 - 28 hours.
Time-to-result for the method EN ISO 16266 is 48 hours or 4 days if confirmations are required.

% Operator qualification type
The gqualification of the operator is similar to the qualification needed for the reference method.

R/

<+ Phases shared with the reference method
None.

% Means or traceability of the analysis results for the user
No traceability procedure is proposed. The laboratory shall use its internal procedures.

R/

«+ Obligation to maintain specific apparatus for the user
None.

3.1.5 Conclusion

The linearity and the relative accuracy of the method Pseudalert for the enumeration of Pseudomonas
aeruginosa in drinking waters and pool waters are satisfactory.

Bias between the two methods is acceptable. The limits of detection and quantification of the method
are satisfactory.

The method Pseudalert for the enumeration of Pseudomonas aeruginosa is specific and selective.
Results are obtained in 24 to 28 hours with the alternative method against 48 to 96 hours with the
reference method.
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The goal of the interlaboratory study is to determine the performances of the alternative method in
several laboratories in the real conditions of the “routine” application of the method.

" Interlaboratory study implementation
The data come from of the initial validation (2016 - ISHA Laboratory)

® Participating laboratories
The interlaboratory study was realized by the expert laboratory and fourteen participating laboratories.

Each laboratory received the instructions relative to the organization of the study a week before its
beginning.

"  Matrix and strain
A tap water was used as test matrix. It was contaminated with a strain of Pseudomonas aeruginosa
(PSE.1.4) isolated from a fountain water.
The absence of Pseudomonas aeruginosa in this matrix before the contamination was checked using
the reference method.

" Stability of the strain in the test matrix
The stability of the strain in the matrix was evaluated for 3 days at 5£3°C. Results of the enumerations
are presented in table 10.

Table 10: results of the enumerations in CFU/100 mL of the strain Pseudomonas aeruginosa in tap
water for 3 days at 5+3°C

Level 1 | Level 2 | K
D0 169 256 277
D3 86 128 150

A diminution of the concentration of the tested strain is observed from day 0 to day 3 at 5+3°C in the
matrix.

® Samples preparation and spiking

The matrix was inoculated with the target strain suspension to obtain four contamination levels:
- level 0 : 0 CFU/100 mL,
-level 1 : from 10 to 20 CFU/100 mL,
- level 2 : from 50 to 70 CFU/100 mL,
- level 3 : from 100 to 120 CFU/100 mL.

The matrix was distributed at 250 mL in sterile bottles. Every bottle was individually spiked and
homogenized. Eight samples per laboratory were prepared (2 samples per contamination level). Each
laboratory received 8 samples to analyze, 1 sample to quantify culturable microorganisms and 1 water
sample containing a temperature probe.
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The results of the enumerations of culturable microorganisms, the target levels and the real levels of
contamination are presented in table 11.

Table 11: target level, real level and endogenous flora of the matrix

Culturable microorganisms (CFUImL) = Pseudomonas aeruginosa.PSE.1.4 (CFU /100 mL)

S 22°C 36°C Target level Real level at DO
0 / /
1 40 40
2 8 2 100 60
3 150 80

" Samples labeling
The labeling of the vials was realized as follows: a code to identify the laboratory: from Ato N and a
code to identify each sample, only known by the expert laboratory (cf. table 12).

The samples and the temperature control vials (water sample with a temperature probe) were stored
at 5°C before shipping.

Table 12: sample code by contamination level
Level (CFU /100 mL) | Sample code

0 21/8
10 t0 20 417
50to0 70 5/6
100 to 120 1/3

" Samples shipping, reception and analysis
The samples were shipped in a coolbox the 8™ of February 2016.
The coolboxes were received in 24 hours for eleven laboratories and in 48 hours for three laboratories.
The control temperature was recorded upon receipt of the package and the temperature probe sent
to the expert laboratory.
The samples were analyzed the 10" of February. The expert laboratory concurrently analyzed a set
of samples under the same conditions with both methods.

Analyses were thus realized by fifteen laboratories.

3.2.1 Results

" Temperature and state of the samples at reception
The temperature readings at reception, the state of the samples and probes data are shown in table
13.
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Table 13: temperature and state of the samples upon reception

B St o S SEEE Mean Maximum
A 78°C Correct 2.69 °C 498 °C
B 72°C Correct 2.69 °C 458 °C
C 8.5°C Correct 214 °C 451°C
D 59°C Correct 2.63°C 3.98°C
E 51°C Correct 1.62°C 550°C
F 1.8°C Correct 1.63°C 3.50°C
G 9.7°C Correct 2.95°C 6.06 °C
H 6.4°C Correct 3.72°C 6.01°C
I 09°C Correct 2.39°C 5.00 °C
J 78°C Correct 2.39°C 4,00 °C
K 74°C Correct 2.38°C 6.00 °C
L 6.2°C Correct 248 °C 6.00 °C
M 42°C Correct 249 °C 6.99 °C
N 43°C Correct 263°C 6.07 °C

Temperatures are correct for 14 laboratories. Laboratories C and G showed temperatures superior to
8°C but the analyses of the thermal profiles of the probes showed that the shipping of the samples
were realized at a correct temperature, with means between 2.1°C and 3.0°C.

" Results from expert laboratory and participating laboratories
The overall results are presented in table 14. Detailed results are provided in
For level O, the results for one repetition of the alternative method for the laboratory C were superior
at 200.5 MPN / 100 mL but all the results of the reference method were inferior to 1 CFU/100 mL
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All results of the alternative method for the thirteen other laboratories were inferior to 1 MPN/100 mL.

Table 14: results of the interlaboratory study (MPN and CFU / 100 mL)

Level 1 (samples 4/7) Level 2 (samples 5/6) Level 3 (samples 1/3)
L“;’;‘r’;“" RM AM RM AM RM AM

(CFU/100 mL) (MPN/100 mL) (CFU/100 mL) (MPN/100 mL) (CFU/M00 mL) (MPN/100 mL)

R1 R2 R1 R2 R1 R2 R1 R2 R1 R2 R1 R2
A 38 32 <1 <1 46 26 1.0 <1 49 39 1.0 <1
B 38 34 <1 <1 32 47 <1 <1 80 62 <1 <1
C 28 25 6.4 2005 44 30 53 200.5 46 47 75 200.5
D 17 9 4.2 1.0 32 29 20 3.1 27 45 5.3 20
E 2 12 453 324 26 26 78.2 59.1 34 36 945 738
F 25 21 40.6 38.4 46 54 62.4 65.9 54 66 88.5 945
G 15 23 40.6 271 27 25 69.7 65.9 72 31 1184 62.4
H 25 24 344 28.8 41 44 47.8 65.9 62 34 42.9 69.7
I 38 28 <1 <1 54 58 <1 <1 79 84 <1 <1
J 41 55 28.8 13.7 57 52 28.8 40.6 70 87 53.1 53.1
K 15 29 222 429 29 36 344 36.4 51 57 69.7 59.1
L 13 13 384 28.8 25 32 59.1 56.0 32 41 73.8 73.8
M 30 39 344 384 50 49 47.8 42.9 71 73 62.4 165.2
N 37 45 271 324 64 69 40.6 50.4 93 69 47.8 65.9

Laboratories A and | incubated the Quanti-Tray at 37°C instead of 38+0.5°C as described in the
Pseudalert method.

Laboratories B and D didn’t count the wells with a weak fluorescence at 24 hours as described in the
alternative method.

The laboratory C has aberrant results. For each level of contamination (LO, L1; L2 and L3), the
alternative method presents one repetition inferior to 10 MPN / 100 mL while the other was superior
to 200.5 MPN / 100 mL.

The Technical Board accepted to exclude the laboratories A, B, C, D and | of the statistical analysis
of the data.

Despite of results a little high at level 1, the Technical Board accepted the data of the interlaboratory
study.

The data obtained by the nine remaining laboratories are presented in the two dimensional graphs of
the figure 3 in MPN and CFU /100 mL and in log MPN and log CFU / 100mL (y = x in dotted line).
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Figure 3: two-dimensional graphs for the interlaboratory study (in MPN and CFU /100 mL and in log
MPN and log CFU/100 mL)
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3.2.2 Enumerations of culturable microorganisms

For the whole laboratories, the enumerations at 22°C vary between <1 and 7 CFU/mL. Concerning
the enumerations at 36°C, the results were varying between <1 and 3 CFU/mL.

The results of each lab are shown in

3.2.3 Statistical interpretation

" Bias
Table 15 presents the target value, the mean, and the bias for each level of contamination.

Table 15: calculations of the bias of the alternative method

Values MPN /100 mL log MPN/100 mL

1-low 2 - medium 3 - high 1-low 2 - medium 3 - high
Target value 24.50 42.50 59.50 1.39 1.63 1.77
Mean 33.04 52.88 76.03 1.50 1.71 1.86
Relative bias 0.35 0.24 0.28 8.31% 4.92% 4.66%
Bias 1.35 1.24 1.28 0.12 0.08 0.08

The accuracy is estimated by the bias which varies between 1.24 MPN / 100 mL and 1.35 MPN / 100
mL and 0.08 log MPN / 100 mL and log 0.12 log MPN / 100 mL.

As a reminder, the bias obtained during the comparative study was 2.8 MPN / 100 mL and 0.047 log
MPN /100 mL.

AFNOR VALIDATION mapa VO
Summary report HEr NO rm e . February 2024
yrep summ Abiolab AdGene 21

Pseudalert ®/Quanti-Tray®



= Accuracy profile

Tables 16 and 17 show the tolerance values and limits of the alternative method for the different
values of probability of tolerance and the limits of acceptability, respectively in MPN / 100 mL and log

MPN /100 mL.

Tolerance
probability

Table 16: tolerance values for the alternative method (MPN / 100 mL
UFC /100 mL

80%

Parameters
Low Medium High
Low tolerance value 21.96 32.61 36.05
High tolerance value 4412 73.15 116.01
Low tolerance limit 90% 7% 61%
High tolerance limit 180% 172% 195%

Tolerance

Parameters

Table 17: tolerance values for the alternative method (log

log MPN/100 mL

probability Low Medium High

Low tolerance value 1.24 142 1.55

90% High tolerance value 1.78 2.00 217

’ Low tolerance limit -0.15 -0.20 -0.23

High tolerance limit 0.38 0.37 0.39

Figures 4 and 5 present the accuracy profiles.
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Figure 4: accuracy profile (MPN / 100 mL) for a tolerance probability at 80% and acceptability limits
at 100 %
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Figure 5: accuracy profile (log MPN / 100 mL) for a tolerance probability at 95% and acceptability
limits at 0.4 log MPN/100 mL
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For all the contamination levels, the tolerance interval is comprised between the acceptability interval
for a 80% tolerance probability with acceptability limits at 100 % and between the acceptability interval
for a 95% tolerance probability and a limit at 0,4 log MPN/100 mL.

3.2.4 Conclusion
The bias of the alternative method is relatively stable from the low level of contamination to the high
level of contamination.

For all levels of contamination, the tolerance limits are between the limits of acceptability, meaning
that at least 95% of the results will be between the limits of acceptability as defined at 0.4 log MPN/100
mL.

The performances of the Pseudalert ® Quanti-tray® method comply with the requirements of NF EN
ISO 16266: 2008 and the AFNOR validation protocol: Validation protocol for an alternative commercial
method as compared with a reference method (revision 2 — May 2013)
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In these articles, the performances of Pseudalert ® Quanti-tray® method are satisfactory. They are
compared to the reference method ISO 16266 (2006 and 2008) or SM 9213E, Whatman
Pseudomonas broth method, MoDW part 8 (Uk the Microbiology of Drinking Water), Milipore™ and
Cetrimide membrane filtration methods

The external recognitions of Pseudalert ® Quanti-tray® method are summarized in the table below:
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Approval \ Body Nature of validation protocol

- Approval of Pseudalert/Quanti-Tray for compliance testing of
Umwelt Bundesamt (UBA) drinking water, pools and spas

(Germany) - Evaluation of the results of comparative tests according to DIN
EN ISO 17994 versus the DIN EN ISO 16266 method

May 2015

- Approval of Pseudalert/Quanti-Tray for Compliance Testing of

. : Drinking Water
December 2016 :\-AZZiEZIt Iggf\l,isﬂfii?ee?::nand) - Evaluation of the results of comparative tests according to EN
9y ISO 17994 versus the EN ISO 16266 method done by National

Public Health Center: Laboratory of Water Hygiene

- Approval of Pseudalert for Compliance Testing of Pool and
Water Samples

- Approval based on several equivalency studies performed in
Italy and Europe, done according to the criteria of ISO 17994

June 2014 National Institute of Health (Italy)

Department of health and senior

services - Approval of Pseudalert for P. aeruginosa in Spa/Hot Tub
May 2012 Division of epidemiology, - Approval based on an external study where the laboratory

environmental and occupational compared Pseudalert to Standard Methods 9213E

health

Pseudalert ® Quanti-tray® method has been published as the International Organization for
Standardization (ISO): 1SO 16266-2:2018; Water Quality — Detection and enumeration of
Pseudomonas aeruginosa — Part 2: Most probable number method

Due to its performance, Pseudalert ® Quanti-tray® method is also recommended as standard
methods in:

% UK Standing Committee of Analysts (SCA) Blue Books: The Microbiology of Recreational and
Environmental Waters (2015) — Part7 - Methods for the isolation and enumeration of
Aeromonas and Pseudomonas aeruginosa

% UK Standing Committee of Analysts (SCA) Blue Books: The Microbiology of Drinking Water
(2015) — Part 8 - Methods for the isolation and enumeration of Aeromonas and Pseudomonas
aeruginosa.

Done at Thury-Harcourt, February 07, 2024
Mickaél MORVAN
Research & Development Engineer
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Appendix 1: alternative method protocol

Protocol for a test portion of 100 mL

Step 1

Add contents of one snap pack to 100 mL of sample
Cap vessel and shake until dissolved
Pour sample/reagent mixture into a Quanti-Tray®

Step 2

Seal in a Quanti-Tray® Sealer

Step 3

Place the sealed tray in a 38+0.5°C incubator for 24 to 28 hours

Step 4

Count the number of fluorescence wells with UV lamp at 365 nm

Step 5

Results:

Refer to the MPN table provided with the trays to obtain a Most Probable

Number

Expressed results in MPN Pseudomonas aeruginosa / 100 mL of sample
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Protocol for a test portion of 250 mL

Step 1

Fill 3 vessels with the sample:
- the first at 100 mL,
- the second at 100 mL,
- the third at 50 mL and add 50 mL of sterile water
Add contents of one snap pack to each vessel
Cap vessels and shake until dissolved
Pour sample/reagent mixture into a Quanti-Tray® for each vessel

Step 2

Seal in a Quanti-Tray® Sealer

Step 3

Place the sealed trays in a 38+£0.5°C incubator for 24 to 28 hours

Step 4

Count the number of fluorescence wells with UV lamp at 365 nm per Quanti-
Tray®
Add the number of positive wells on the 3 trays

Step 5

Results :
Refer to the MPN table provided with the trays to obtain a Most Probable
Number

Expressed results in MPN Pseudomonas aeruginosa / 250 mL of sample
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Appendix 2: reference method protocol

NF EN I1SO 16266:2008
Detection and enumeration of Pseudomonas aeruginosa
- Method by membrane filtration

Membrane filtration
Filter 100 or 250 mL of sample through membrane filter
Place membrane on a Petri dish containing CN agar

Incubation
Incubate at (36+2)°C for (44+4)h

Reading
Examine the membranes after (22+2)h and (44+4)h of incubation

Case n°1:
Count colonies with a blue/green colour (pyocyanine ( +) )
as confirmed Pseudomonas aeruginosa

Case n°2:
Count colonies pyocyanine (-) and fluorescence (+)
as presumptive Pseudomonas aeruginosa
Confirmation : Inoculate an acetamide broth
Count as confirmed Pseudomonas aeruginosa, colonies producing ammonia

Case n°3:

Count all other reddish brown pigmented colonies and fluorescence ( -)
Confirmation: oxidase, acetamide broth and King’s B media
Count as confirmed Pseudomonas aeruginosa, colonies oxidase ( +),
ammonia ( + ) and fluorescence on King’'s B media

Results: CFU/ 100 or 250 mL
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Appendix 3: bacterial stress

Pseudalert ®/Quanti-Tray®

Stress
Code Strain Qrigin Stress applied intensity Samples spiked

PSE 1.14 Pseudomonas geruginosa Eau hypechloride treatement 20 min + LT100 broth =14 19/22/24
PSE 1.21 Pseudomonas geruginosa Eau hypechloride treatement 20 min + LT100 broth =17 20/23/2%
PSE 1.29 Pseudomaonas geruginosa ATCC 27853 hypochloride treatement 20 min + LT100 broth =10 21

PSE 11— | Pseudomonags geruginosa Eau & days at-80°C + 20 min 56°C 19 26/30/34/55
PSE 1.4 Pseudomonas geruginosa | Eau de fontaine & days at -B0°C + 20 min 5&°C 1,7 27/31/3%
PSE15 Pseudomonas geruginosa | Eau de fontaine & days at -B0°C + 20 min 56°C 2,6 28/32/36
PSE16 Pseudomonas geruginosa | Eau de fontaine 3 cycles freezing/defrosting 3,7 29f33/37/51
PSEL17 Pseudomonas geruginosa Eau deffluent 3 cycles freezing/defrosting =39 38
PSE1S2 Pseudomonas geruginosa | Eau de Fontaine 3 cycles freezing/defrosting 15 39/40/42/52
PSEL19 Pseudomonas geruginosa Eau 3 cycles freezing/defrosting 2,5 41/43/45/53
PSE 1.10 Pseudomonas geruginosa Eau 3 cycles freezing/defrosting 1,2 44/46/47 /48
PSE 1.25 Pseudomonas geruginasa Eau 15 min at -80°C + 20 min at 565C 11 15/17
PSE 1.16 Pseudomonas geruginosa Eau 15 min at -80°C + 20 min at 565C 2,9 16/49/50
PSE 1.27 Pseudomaonas geruginosa Eau 20 min at -80°C + 20 min at 56°C 0,7 c4
PSE 1.13 Pseudomonas geruginasa Eau 10 min at -30°C + 10 min at - 536°C 14 1/4
PSE 1.20 Pseudomaonas geruginasa Eau 10 min at -80°C + 10 min at - 56°C 1,7 2/5

— £
PSE 1.22 Pseudomonas geruginasa Eau 10 min at -80°C + 10 min at - 536°C =18 6/14
PSE 1.23 Pseudomonas geruginasa Eau 10 min at -80°C + 10 min at - 56°C =25 7111
PSE 1.26 Pseudomonas geruginasa Eau 10 min at -80°C + 10 min at - 56°C 0,7 8/12
PSE 1.15 Pseudomonas geruginasa Eau 10 min at -80°C + 10 min at - 56°C 1.8 9/13
PSE 16 Pseudomonas geruginasa Eau de fontaine hypochloride treatement 20 min + LT100 broth 1,3 62/63/72/73
PSE 1.19 Pseudomonas geruginasa Eau hypochloride treatement 20 min + LT100 broth 0,4 70/71
PSE 1.24 Pseudomonas geruginosa Eau hypochloride treatement 10 min + LT100 broth 1,1 58/59/64,/65/74/75
PSE 1.28 Pseudomaonas geruginosa ATCC 10145 hypechloride treatement 10 min + LT100 broth 0,7 60/61/66/67
PSE15% Pseudomonas geruginosa | Eau de fontaine hypechloride treatement 10 min + LT100 broth 0,9 76/77/84/85
PSE1.7 Pseudomonas geruginasa Eau deffluent hypechloride treatement 10 min + LT100 broth 14 78/79/86/87
PSE 1.14 Pseudomaonas geruginasa Eau hypochloride treatement 20 min + LT100 broth 0,7 80/81/38/89
PSE 1.16 Pseudomonas geruginosa Eau hypochloride treatement 20 min + LT100 broth 0,9 82/83/90/91
PSE 1.17 Pseudomonas geruginasa Eau hypochloride treatement 20 min + LT100 broth 11 96/97
PSE 1.18 Pseudomonas geruginasa Eau 5 min at 56°C + 30 min at - 830°C =5 4 52/93
PSE 1.23 Pseudomonas geruginasa Eau 5 min at 56°C + 30 min at - 830°C =3,1 54/95
PSE 1.12 Pseudomonas geruginasa Eau de lac hypochloride treatement 5 min + LT100 broth 1.4 68/69
PSE 1.12 Pseudomonas geruginosa Eau de lac hypechloride treatement 10 min + LT100 broth =58 56/57
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Code Strain Origin Stress applied Stress intensity Samples spiked
202009-2424 Pseudomonas aeruginosa WDCM 00025 | hypochloride treatment 20 min + LT100 broth 1,2 139/140/141/142/149
20202009-2477 Pseudomonas aeruginosa Eau de fontaine | hypochloride treatment 10 min + LT100 broth 0,8 143/144/145/150
202010-241 Pseudomonas aeruginosa Eau hypochloride treatment 10 min + LT100 broth 0,7 146/147/148
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Appendix 4: relative accuracy results
Renewal 2024 - Taking into account new ISO 8199:2018 requirements

Raw results for human drinking water category
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Total exploitable results for human drinking water category

Alternative method

Reference method

Pseudalert ®/Quanti-Tray®

1
1
Replicate 1 Replicate 2 Replicate 1 Replicate 2 :
1
Level Nb of Nb of |
Number Sample Strain ) Mb of Blue Flucrescen|% of Fluoresce |% of :
[CFU/100mL) (Mb of fluo LOG LOG LOG Blue green LOG i
fl g tcol CFU/100mL = t col CFU/100mL

wells MPN/100ML | o s10omyy | 14° MPN/LOOML | pop/1ggmyy (87550 [tcoleny - \ammo (CRUALO0mL o) ioomy |cotony  |rColonY (3mmon CRUALOOML e aomy |
wells calony  [(non Blue- [nium + (non blue- [ium + 1
green) green) I
1)
4 Tap water 1 PSE 1.13 42 30 45.3 1.656 32 504 1.702 24 24 1.380 34 34 1.531 |
5 Packaged water 1 PSE 1.20 19 24 324 1.511 19 23.8 1377 54 54 1.732 47 47 1672 i
14 Tap water 5 PSE 122 41 9 99 0.996 ] 87 0.940 & & 0.778 8 B 0.903 i
15 Packaged water & PSE 1.25 77 13/7/3 25.6 1.408 B/15/4 30.7 1487 20 20 1.301 26 26 1415 i
16 Packaged water 7 PSE 1.16 13 4/2/1 7.2 0.857 4/2/3 9.3 0.968 17 17 1.230 13 13 1114 i
17 Tap water 6 PSE 1.25 77 21 27.1 1.433 22 288 1.459 47 47 1672 52 52 1.716 |
27 Packaged water 16 PSE 1.4 29 5/10/3 19.5 1.250 3/6/7 17 1.230 B B 0.903 B B 0.903 |
29 Tap water 7 PSE 1.6 20 10 111 1.045 12 13.7 1.137 4 100% 4 0.602 10 100% 10 1.000 |
31 Tap water 9 PSE14 29 16 19.2 1.283 17 207 1.316 15 15 1.176 12 12 1.079 I
33 Tap water 11 PSE 1.6 20 7 75 0.875 12 13.7 1.137 11 100% 11 1.041 5 100% 5 0.699 |
34 Tap water 12 PSE 1.1 42 5 5.3 0.724 1 1 0.000 4 100% 4 0.602 4 100% 4 0.602 !
35 Borehole water 1 PSE14 29 17 207 1316 18 2212 1.346 14 14 1.146 14 14 1.146 1
39 Tap water 15 PSE 1.8 34 21 27.1 1.433 23 30.6 1486 20 20 1.301 22 22 1342 :
40 Packaged water 18 PSE 1.8 63 26/22/9 75.1 1.876 20/23/10 67.1 1827 59 59 1.771 56 56 1.748 i
42 Packaged water 20 PSE 1.8 B3 9/17/18 348 1.542 2172113 §9.2 1.840 66 B& 1.820 52 52 1716 |
43 Packaged water 21 PSE 18 19 5/7/5 18.1 1.258 6/7/4 18.1 1.258 15 100% 15 1.176 B 100% B 0.903 i
46 Fountain water 1 PSE 1.10 70 10 111 1.045 14 16.4 1.215 28 100% 28 1.447 30 100% 30 1477 i
47 Fountain water 2 PSE 1.10 70 5 5.3 0.724 9 9.9 0.9%6 33 100% 33 1.519 38 100% 38 1.580 |
48 Fountain water 3 PSE 1.10 70 9 349 0.996 10 11.1 1.045 43 100% 43 1.633 45 100% 45 1.690 !
49 Packaged water 24| PSE1.16 154 7/13/15 278 1444 9/12/1 246 1.391 46 46 1.663 49 49 1.680 |
51 Packaged water 26 PSE 1.6 o8 37/39/30 185 2.267 11/26/24 Bl.2 1910 54 100% 54 1732 62 100% 62 1792 !
54 Tap water 14 PSE 1.27 113 18 222 1.346 24 324 1.511 52 52 1716 54 54 1.732 :
55 Fountain water 4 PSE 1.1 92 B B7 0.940 4 42 0.623 55 55 1.740 51 51 1.708 |
54 Packaged water 31| PSE1.18 166 11/7/1 20.9 1.320 9/3/0 13 1.114 23 100% 23 1.362 35 100% 35 1544 |
96 Packaged water 33 PSE 1.23 10 5/2/2 9.3 0.958 B/4/2 16.6 1.220 5 100% 5 0.699 15 100% 15 1176 :
97 [Packagedwateras] PsE123 | ER yiys | 208 [ 1318 [ 3j3fa_| wa [ e [T - 18 [100% [ I L D TR T T T
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Relative accuracy — Human drinking category — CFU/ 100 or 250 mL

Méthode de référence

Echantillon Repétition 1 Reépetition 2 M sD
1 24 33 290 71
2 S4 47 505 49
3 [ g 7.0 14
4 20 26 230 42
5 17 13 150 28
6 47 52 435 35
7 8 g 8.0 0.0
g 4 10 7.0 4.2
=] 15 12 135 21
10 11 5 8.0 4.2
11 4 4 40 0.0
12 14 14 140 0.0
13 20 22 210 14
14 59 56 575 21
15 (13 52 59.0 9.9
16 15 g 115 45
17 28 30 290 14
18 33 33 355 3.5
15 43 45 46.0 42
20 46 45 475 21
21 54 62 580 57
22 52 o4 530 14
23 Lo Ll 530 28
24 23 35 290 a5
25 5 15 10,0 71
26 18 14 16.0 2.8
q=126 Mx= 29.540
n=2 MEDx=  29.000
N=gn= 52 SDbx= 19.534
MEDwx= 3.536
SDwx= 2.605
rob.SDwx= 5.242

Méthode alternative

Echantillon Reépetition 1 Reé pétition 2 M sD
1 453 S04 479 EX
2 324 238 281 6.1
3 9.9 8.7 93 0.8
4 256 307 282 36
] 7.2 9.3 83 15
6 271 288 28.0 12
7 193.5 17.0 183 18
g 11.1 13.7 124 1.8
9 15.2 207 20,0 11
10 7.5 13.7 10.6 14
11 53 10 32 3.0
12 207 222 215 11
13 271 306 289 25
14 75.1 67.1 711 57
15 348 63.2 520 243
16 181 181 181 0.0
17 111 16.4 138 3.7
13 5.3 9.9 76 3.3
15 9.9 111 105 0.8
20 27.8 24.6 26.2 23
21 1850 812 1331 734
22 222 324 273 7.2
23 a7 42 65 3.2
24 208 130 170 56
25 9.3 166 130 5.2
26 21 10 156 7.4

My= 25.994

MEDy=  18.175

SDby= 26.736

MEDwy= 3.217
SDwy= 14.361

rob.SDwy= 4.770
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Choix de la méthode

GMFR
Est.y Dév.
R= 5512 26.0 219
rob.R= 0.910 58.0 -29.9
-6.8 16.1
Sx= 19.588 17.0 11.1
Sy= 29.203 51 3.2
56.5 -28.6
-5.3 23.6
r= 0.494 Res. SEM= 132.235 5.8 192
b= 1.491 Res.SD= 187.009 s 1
a= -17.269 : :
-3.3 15.9
-11.3 14.5
3.6 17.8
- N e 14.0 14.8
S(b)= 1.350 t(b)= 0.364 -2.060<0.364<2.060 Hypothese b=1 validée
S(@)=  48.266 t(a)= 0.358 -2.060<0.358<2.060 Hypothése a=0 validée 68.5 26
70.7 -18.7
-0.1 18.2
26.0 -12.2
35.7 -28.1
513 -40.8
53.5 -27.3
69.2 63.9
61.7 -34.4
61.7 -35.3
26.0 -9.0
-2.4 15.3
6.6 5.0
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Relative accuracy - Human drinking waters
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Relative accuracy — Human drinking category —log CFU/ 100 or 250 mL

Méthode de référence Méthode alternative
Echantillon Repétition 1 Reépetition 2 M sD Echantillon Reépetition 1 Repetition 2 M sD Différence
1 1380 1531 1456 0107 1 1656 1.702 1679 0,033 0.223
2 1732 1672 1702 0043 2 1511 1377 1444 0.055 -0.25%
3 03778 0503 0.841 0.088 3 0936 0.340 0.968 0.040 0.127
4 1301 1415 1358 0.081 4 1.408 1487 1448 0.056 10090
5 1.230 1114 1172 0,082 5 0857 0.968 0.913 0,079 -0.25%
6 1672 1716 1654 0031 6 1433 1.455 1.446 0.0159 -0.248
7 0903 0.5903 0.203 0,000 7 1.250 1.230 1.260 0,042 0.357
g 0.602 1.000 0.501 0281 ) 1.045 1.137 1.091 0.065 0.290
9 1176 1073 1128 0,069 9 1283 1316 1.300 0023 0.172
10 1.041 0,693 0.870 0.242 10 0875 1.137 1.006 0.185 0.136
11 0602 0.602 0.602 0.000 11 0724 0.000 0.362 0512 -0.240
12 1146 1148 1146 0.000 12 1316 1345 1331 0021 0.185
13 1301 1342 1322 0,029 13 1433 1.436 1.459 0,037 0.138
14 1771 1748 1760 0.016 14 1876 1827 1851 0.035 0.092
15 1.820 1716 1768 0,073 15 1542 1.840 1.691 0211 -0.077
16 1176 0503 1.040 0153 16 1258 1258 1358 0.000 0.218
17 1.447 1477 1452 0,021 17 1.045 1.215 1.130 0.120 -0.332
18 1515 1.580 1.549 0,043 13 0.724 0.996 0.860 0.192 -0.68%
19 1633 1.690 1662 0.040 15 0936 1.045 1.020 0.035 -0.641
20 1.663 1.690 1676 0,019 20 1.444 1.391 1.417 0.038 -0.25%3
21 1732 1792 1762 0.042 21 2267 1510 2088 0253 0.326
22 1716 1.732 1724 0,012 22 1.346 1511 1428 0116 -0.296
23 1.740 1.708 1724 0023 23 0.940 0.623 0.781 0224 -0.543
24 1382 1544 1453 0125 24 1320 1114 1.217 0146 -0.238
25 0,699 1176 0.938 0337 25 0963 1.220 1.054 0173 0.157
26 1.255 1.146 1.201 0.077 26 1.318 1.017 1.168 0213 -0.033
q=26 Mx= 1.335 My= 1.258 M= -0.077
n=2 MEDx=  1.405 MEDy=  1.259 MED= 0.028
N=gn= 52 SDbx= 0.362 SDby= 0.358
MEDwx= 0.043 MEDwy= 0.072
SDwx= 0.089 SDwy= 0.112
rob.SDwx= 0.064 rob.SDwy= 0.106
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Est.y Dév.
1.380 0.299
1.630 -0.186
0.758 0.210
1.281 0.166
Choix de la méthode 1.093 -0.180
GMFR 1.621 -0.175
0.821 0.439
R= 1.257 0.718 0.373
rob.R=  1.666 1.048 0.251
0.788 0.218
Sx= 0.368 0.517 -0.154
Sy= 0.372 1.067 0.264
1.245 0.215
1.687 0.164
r= 0.541 Res. SEM= 1.675 1.696 -0.005
= 1.012 Res.SD= 2.369 0.959 0.299
a= -0.093 1.387 0257
1.475 -0.615
1.589 -0.568
1.603 -0.186
S(b)= 0.910 t(b)= 0.013 -2.060<0.013<2.060 Hypothese b=1 validée 1.690 0.398
S(a)= 1.259 t(a)= 0.073 -2.060<0.073<2.060 Hypothése a=0 validée 1652 0073
1.652 -0.870
1.377 -0.160
0.856 0.238
1.122 0.045
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Relative accuracy - Human drinking water
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Raw results for pool water category

Altermative method Reference method
Replicate 1 Replicate 2 Replicate 1 Replicate 2
A Level Nb of Nb of
Mumber Sample Strain . . . Blue % of 5 of
(CFU/100mL) |Nb of fluo MPN/100mL LOG Mb of flue MPN/L00mL LOG green Fluorescent ammenium | CFU/100mL I._DG Bluegreen |F unles!:ent ammenium | CFU/100mL LOG ) )
wells [NFP/100mL] |wells {NPP/100mL} colony colony (non (CFU/100mL} colony colony (non {CFU/100mL)
! blus-green) blus-green)

1 Pool water 1 PSE 113 42 29 429 1632 27 3.4 1584 71 71 1851 63 63 1335

2 Pool water 2 PSE 1.200 13 ] 87 0.940 13 15 1176 47 47 1672 43 43 1633
56 Pool water 3 PSE112 30 [+] <1 <1 o <1 <1 20 10086 20 1301 20 20 1301
57 Pool water 4 PSE112 111 [+] <1 <1 0 <1 <1 78 1003 78 1832 118 118 2072
58 Pool water 5 PSE 1.24 210 t1 =200.5 >2.302 51 >200.5 =2.302 >150 =150 =2.176 >150 =150 =2.176
59 Pool water & PSE1.24 =300 51 =>200.5 =2.302 51 >200.5 =2.302 =150 =150 =2.176 =150 =150 =2.176
60 Pool water 7 PSE 128 32 28 406 1609 23 306 1486 27 100% 7 1431 18 100% 18 1.255
61 Pool water 8 PSE 1.28 65 40 782 1893 41 831 1520 61 1008 61 1785 65 100% 65 1813
62 Fool water 8 PSE1E 10 4 324 1511 20 5.4 1405 34 100% 34 1531 40 100% 40 1.602
63 Pool water 10 PSE1lE& 51 47 1258 2113 49 165.2 2218 146 1008 146 2164 124 100% 124 2.093
64 Pool water 11 PSE 124 ] 40 782 1833 38 69.7 1843 55 55 1978 32 32 1505
65 Pool water 12 PSE 1.24 a7 43 1445 2160 a7 1298 2113 115 115 2061 82 82 1914
66 Pool water 13 PSE 128 148 43 1445 2160 51 >2005 =2.302 131 100% 131 2117 129 100% 123 2111
67 Pool water 14 PSE 1.28 217 51 =200.5 >2.302 43 165.2 2218 237 100% 237 2356 172 100% 172 2236
68 Pool water 15 PSE 112 >300 ] <1 <1 o <l <1 >150 =150 >2.176 =150 =2.176
] Pool water 16 PSE112 =300 0 =1 <1 o <1 <1 >150 >150 >2.176 >150 =2.176
70 Pool water 17 PSE 115 30 29 429 1632 38 69.7 1843 50 1008 50 16599 55 100% 55 1771
71 Pool water 18 PSE 119 150 45 1653 2218 50 2005 =2.302 96 1003 56 1882 151 100% 151 2179
72 Pool water 19 PSE1lE& 126 46 1134 2072 50 200.5 =2.302 114 1008 114 2.057 105 100% 105 2,021
73 Pool water 20 PSE16 9 3 31 0.451 9 5.9 0.956 3 100% 3 0477 5 100% 5 0.693
74 Pool water 31 PSE 1.24 100 45 1081 2.038 45 118.4 2073 155 1008 155 2.230 52 100% 52 1564
75 Pool water 22 PSE 124 77 43 1145 2.059 43 165.2 2218 116 100% 116 2064 75 100% 75 1875
76 Pool water 23 PSE1S 155 £l =200.5 >2.302 50 2005 2302 =150 =150 =2.176 >150 =150 =2.176
77 Pool water 24 PSE1S 302 51 =200.5 =2.302 51 =200.5 =2.302 =150 =150 =2.176 =150 =150 >2.176
i Pool water 35 PSE17 113 £l =200.5 >2.302 51 >200.5 =2.302 =150 =150 =2.176 >150 =150 =2.176
79 Pool water 26 PSEL17 26 51 =200.5 =2.302 50 200.5 2302 =150 =150 =2.176 =150 =150 >2.176
80 Pool water 37 PSE 114 157 46 1184 2073 47 1338 2113 53 53 1968 119 119 2076
a1 Pool water 28 PSE 1.14 117 50 2005 2302 51 =200.5 =2.302 =150 =150 =2.176 =150 =150 >2.176
82 Pool water 29 PSE 116 174 51 =200.5 *2.302 51 =200.5 =2.302 *150 =150 =2.176 =150 =150 =2.176
a3 Pool water 30 PSE 116 154 ol =200.5 >2.302 51 >200.5 =2.302 =150 =150 =2.176 =150 =150 =2.176
84 Pool water 31 PSEL1S 20 g 87 0.940 13 238 1377 20 100% 20 1301 13 100% 13 1114
as Pool water 32 PSE15S 50 32 50.4 1702 33 521 1717 60 1008 &0 1778 57 100% 57 1756
26 Pool water 33 PSEL17 55 42 385 1547 41 8231 1320 62 100% [ 1732 40 100% 40 1602
a7 Pool water 34 PSEL1T 13 10 11 1.045 11 124 1083 7 100% 7 0.845 9 100% 9 0.954
a8 Pool water 35 PSE 114 EL 35 55.1 1772 40 73.2 1853 54 54 1732 66 65 1.320
a3 Pool water 36 PSE 114 21 26 364 1561 21 7.1 1433 32 32 1505 25 ] 1.462
50 Pool water 37 PSE 116 14 14 164 1215 11 12.4 1053 8 8 0.903 23 23 1362
51 Pool water 38 PSE 116 24 22 288 1455 13 2338 1377 21 21 1322 20 20 1301
23 Pool water 39 202009-2424 45 31 478 1679 29 429 1632 34 34 1531 38 35 1556
94 Pool water 40 202009-2424 26 3 306 1486 25 344 1537 Ex] 35 1591 38 38 1580
85 Pool water 41 202009-2424 17 15 178 1.250 17 20.7 1316 16 16 1.204 15 15 1279
56 Pool water 42 202009-2424 38 29 429 1632 28 40.6 1609 36 36 1556 35 35 1544
97 Pool water43 | 20202009-2477 41 38 657 1843 38 69.7 1843 53 53 1724 5g 58 1.763
S8 Pool water 44 | 20202009-2477 68 51 >200.5 >2.302 51 =200.5 >2.302 =150 =150 >2.176 =150 =150 >2.176 2023
93 Pool water45 | 20202009-2477 77 51 >200.5 >2.302 51 >2005 >2.302 >150 »150 >2.176 »150 >150 =2.176
100 Pool water 46 202010-241 14 11 124 1093 13 15 1176 8 8 0.903 5 5 0.699
101 Pool water 47 202010-241 31 28 478 1679 28 0.6 1609 E | 31 1431 31 31 1491
102 Pool water 43 202010-241 21 5 5.9 0.956 12 13.7 1137 10 10 1.000 5 E] 0.954
103 Pool water 43 202009-2424 23 12 137 1137 13 15 1176 12 12 1073 15 15 1176
104 Pool water 50 | 20202009-2477 32 26 50.4 1702 24 324 1511 37 37 1568 33 33 1519
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Total exploitable results for pool water category

Alternative method Reference method
Replicate 1 Replicate 2 Replicate 1 Replicate 2
- Leve: Nb of . Nb of
Number Sample Strain [cFu/100mL} [Nb o fluc | J100mL |0° L :n':n Fluorescent an:;on_lu o |cruoom. 12 Bluegreen  |Fluorescent ?mo:'lonium S
wells [NPP/100mL) |wells (NPP/100mL) colony {non {CFU/100mL) colony colony (non [CFU/L00mL)
colomy blue-green) blue-green)

1 Pool water 1 PSE1.13 42 23 42.9 1.632 27 384 1.584 71 71 1351 63 63 1.839
2 Pool water 2 PSE1.20 15 8 a.7 10.940 13 15 1176 47 47 1672 43 43 1633
[ Pool water 7 PSEL1.28 32 28 0.6 1.609 23 0.6 1486 27 100% 27 1431 13 1003 18 1.355
61 Pool water 8 PSE1.28 65 40 78.2 1.853 41 83.1 1520 61 100% 61 1785 65 1008 65 1813
62 Pool water 9 PSELS 10 24 314 1511 20 254 1.405 34 1002 34 1531 40 100% 40 1.602
TO Pool water 17 PSE1.15 30 25 425 1632 38 69.7 1.843 50 1008 50 1659 55 100% 53 1771
24 Pool water 31 PSELS 20 g 8.7 0.940 13 238 1377 20 100 20 1301 13 1008 13 1114
85 Pool water 32 PSELS 50 32 504 1.702 33 52.1 1717 60 100% 60 1778 57 1008 57 1.756
86 Pool water 33 PSELT 55 42 885 1.947 41 831 1.920 62 1003 62 1792 40 100% 40 1.602
87 Pool water 34 PSELT 13 10 111 1.045 11 124 1.093 7 1008 7 0.845 Ll 100% k) 0.554
83 Pool water 35 PSE1.14 35 35 59.1 1772 40 78.2 1.893 54 54 1732 66 66 1.820
89 Pool water 36 PSE1.14 21 26 364 1561 21 271 1433 32 32 1505 23 29 1462
S0 Pool water 37 PSEL1.16 14 14 16.4 1215 11 124 1.093 8 g 0.903 23 23 1362
a1 Pool water 38 PSE1.16 24 22 283 1.458 13 238 1377 21 21 1322 20 20 1301
23 Pool water 35 [202005-2424 45 31 47.8 1.679 29 429 1632 34 34 1531 El 36 1556
24 Pool water 40 [202005-2424 26 23 30.6 1.236 25 344 1.537 33 339 1591 33 33 1580
g5 Pool water41  [202005-2424 17 15 17.8 1.250 17 207 1316 16 16 1204 13 19 1279
kL Pool water 42 | 202005-2424 38 29 42.9 1632 28 40.6 1.609 3 36 1556 35 35 1544
97 Pool water 43 |20202009-2477 41 38 69.7 1.843 38 69.7 1843 53 53 1724 58 58 1763
100 Pool water46 | 202010-241 14 11 124 1.083 13 15 1.176 g g 0.903 5 5 0.699
101 Pool water 47 |202010-241 31 28 47.8 1679 28 406 1.609 31 31 1451 31 31 1451
02 Pool water 48 |202010-241 21 2 9.9 0.9%6 12 13.7 1137 10 10 1.000 9 2 0.954
103 Pool water 49 [202005-2424 23 12 13.7 1.137 13 15 1176 12 12 1073 15 15 1176
104 Pool water 50 | 20202008-2477 32 26 50.4 1.702 24 324 1511 37 37 1568 13 33 1519
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Relative accuracy — Pool water — CFU/ 100 mL

Méthode de référence Méthode alternative
Echantillon Répétition 1 Reépétition 2 M sD Echantillon Répétition 1 Répétition 2 M sD
1 71 69 70.0 14 1 429 384 407 32
2 47 43 45.0 2.8 2 8.7 15.0 119 4.5
3 2 18 225 6.4 3 405 30.6 35.6 7.1
4 61 B5 63.0 28 4 78.2 831 80.7 35
5 34 40 37.0 432 5 324 254 289 49
[ 50 59 54.5 64 ] 4249 69.7 56.3 19.0
7 20 13 16.5 49 7 B7 238 16.3 107
8 60 57 58.5 21 ] 50.4 52.1 513 12
E] 62 40 51.0 15.6 9 88.5 83.1 85.8 3.8
10 7 9 8.0 14 10 111 12 4 118 09
11 54 66 60.0 85 11 591 782 687 135
12 32 29 30.5 21 12 35.4 271 318 6.6
13 3 23 15.5 10.6 13 154 12 .4 144 28
14 21 20 205 07 14 288 23 8 263 35
15 34 36 35.0 14 15 478 429 454 35
16 39 38 385 0.7 16 30.6 344 325 27
17 16 19 17.5 21 17 17.8 20.7 183 21
18 EL] 35 35.5 0.7 18 429 40.6 418 16
19 53 58 55.5 35 19 697 69.7 69.7 0.0
20 8 5 6.5 21 20 124 15.0 13.7 18
21 31 31 31.0 0.0 2 4758 40.6 442 5.1
22 10 9 a5 0.7 2 9.9 13.7 118 27
23 2 15 135 21 2 137 15.0 14 4 09
24 7 33 35.0 28 24 504 324 414 127
q= 24 Mx= 34.583 My= 37.254 M=
n=2 MEDx= 35.000 MEDy= 34.050 MED=
N=qn= 48 SDbx=  19.156 SDby=  22.415
MEDwx= 2.121 MEDwy= 3.465
SDwx= 3.653 SDwy= 4.642
rob.SDwx= 3.145 rob.SDwy= 5.137
AFNOR VALIDATION ‘T%fl {@ nf'” m VO
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Choix de la méthode Est. y D,
GMFR 7.0 -38.4
49.6 -37.8
R= 1.271 232 124
rob.R= 1.633 TO.E oE
402 -11.3
Sx= 19.295 GO0.E a5
Sy= 22.686 - -
161 01
655 -14.3
r= 0.775 Res. SEM= 69.739 56.7 8.1
b= 1.176 Res.SD= 98.625 6.1 5.6
= -3.272 67.3 14
326 0.8
15.0 0.6
R o 20.8 55
S(b)= 0.754 t(b)= 0.233 -2.064<0.233<2.064 Hypothése b=1 validée - 75
S(a)= 29.698 t(a)= 0.110 -2.064<0.110<2.064 Hypothése a=0 validée . -
420 -85
173 19
355 33
62.0 7.7
4.4 9.3
332 110
7.9 3.9
126 17
379 3is
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Relative accuracy - Pool water
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Relative accuracy — Pool water —log CFU/ 100 mL

Méthode de référence Méthode alternative
Echantillon Répétition 1 Répétition 2 M 5D Echantillon Répétition 1 Répétition 2 4] sD Différence
1 1851 1839 1845 0.009 1 1632 1584 1.608 0.034 -0.237
2 1672 1633 1.653 0.027 2 0.940 1176 1.058 0.167 -0.585
3 1431 1255 1.343 0125 3 1.609 14886 1.547 0.087 0.204
4 1785 1813 1799 0.020 4 1893 1920 1506 0019 0.107
5 1531 1602 1567 0.050 5 1511 1.405 1.458 0.075 -0.109
[ 1699 1771 1735 0.051 ] 1632 1843 1738 0149 0.003
7 1301 1114 1207 0132 7 0.940 1377 1.158 0.309 -0.049
8 1778 1.756 1767 0.016 ] 1702 1717 1.710 0.010 -0.057
E] 1.792 1602 1697 0135 9 1.947 1920 1.933 0.019 0.236
10 0.845 0.954 0.900 0.077 10 1045 1093 1.069 0.034 0170
11 1732 1.820 1776 0.062 11 1772 1893 1.832 0.086 0.056
12 1.505 1462 1484 0.030 12 1561 1433 1.497 0.091 0.013
13 0.903 1362 1132 0324 13 1215 1.093 1.154 0.086 0.022
14 1322 1301 1312 0.015 14 1.459 1377 1418 0.059 0.106
15 1531 1556 1544 0018 15 1679 1632 1656 0.033 0112
16 1591 1580 1585 0.008 16 1485 1537 1511 0.036 -0.074
17 1.204 1279 1241 0.053 17 1.250 1316 1283 0.046 0.042
18 15565 1544 1550 0.009 18 1632 1609 1620 0017 0.070
19 1724 1763 1744 0.028 19 1843 13843 1843 0.000 0.099
20 0.903 0.699 0.801 0144 2 1.093 1176 1.135 0.058 0.334
21 1491 1491 1491 0.000 21 1679 1609 1644 0.050 0.153
22 1.000 0.954 0.977 0.032 2 0.996 1137 1.066 0.100 0.083
23 1079 1176 1128 0.069 2 1137 1176 1.156 0.028 0.029
24 15568 1519 1543 0.035 24 1702 1511 1.606 0.136 0.063
q= 24 Mx= 1.451 My= 1.484 M= 0.033
n=2 MEDx= 1.544 MEDy= 1.529 MED= 0.060
N=qn= 48 SDbx=  0.302 SDby=  0.285
MEDwx= 0.034 MEDwy= 0.054
SDwx= 0.071 SDwy= 0.067
rob.SDwx= 0.050 rob.SDwy= 0.080
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Choix de la méthode

GMFR Est.y Dév.
1.858 -0.249
R= 0.946 1.675 -0.618
rob.R= 1.609 1382 0.166
e 0.306 1.814 0.092
Sy= 0291 1.594 -0.136
1.753 -0.015
1.253 -0.095
r= 0.790 Res. SEM= 0.832 1.784 -0.074
b= 0.949 =
o P Res.SD 1.176 1.718 0.216
0.960 0.109
1.792 0.040
1515 -0.018
Sb)= 0566 t(b)= 0.089 -2.064<0.089<2.064 Hypothése b=1 validée 1181 -0.027
S(a)= 0.839 t(a)= 0.127 -2.064<0.127<2.064 Hypothése a=0 validée 1.351 0.067
1572 0.084
1611 -0.100
1.285 -0.002
1.578 0.043
1.762 0.081
0.867 0.268
1.522 0.122
1.034 0.032
1.177 -0.020
1571 0.035
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Relative accuracy - Pool water

Les points représentés correspondent 2.000

aux moyennes des répétitions
de chaque échantillon 1.800

1.600
1.400
1.200
1.000
0.800

0.600

0.400

Alternative method (log CFU/100 mL)

0.200

0.000
0.000 0.500 1.000 1.500 2.000
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Relative accuracy — All category — CFU/ 100 or 250 mL

Différence

18.5

-22.4

23

5.2

-6.8

-21.6

103

5.4

6.5

16

0.9

75

79

136

-7.0

6.6

-153

-27.9

-355

-213

751

-257

-46.6

-12.1

3.0

0.4

-29.4

-332

13.1

17.7

-8.1

18

-7.3

34.8

3.8

8.7

13

-1.1

5.8

10.5

-6.0

18

6.3

142

1.2

13.2

23

0.9

6.4

Méthode de référence Méthode alternative

Echantillon Répetition 1 Repetition 2 M SD Echantillon Repetition 1 Reépetition 2 M 5D
1 24 34 290 71 1 453 50.4 479 36
2 54 47 50.5 4.9 2 3.4 238 28.1 6.1
3 6 g 7.0 14 3 9.5 87 93 0.8
4 20 26 23.0 4.2 4 256 30.7 282 36
5 17 13 15.0 28 5 7.2 5.3 2.3 15
& 47 52 45.5 3.5 [ 27.1 288 28.0 1.2
7 8 8 8.0 0.0 7 135 17.0 183 18
a 4 10 7.0 47 8 111 13.7 124 18
g 15 12 135 21 ] 152 20.7 200 1.1
10 11 5 8.0 4.2 10 7.5 13.7 10.6 4.4
11 4 4 4.0 0.0 11 5.3 1.0 3.2 3.0
12 14 14 140 0.0 12 207 222 215 11
13 20 2 210 14 13 271 306 285 25
14 59 56 57.5 21 14 75.1 67.1 711 57
15 b& 52 55.0 9.9 15 348 63.2 520 243
16 15 g 115 4.9 16 18.1 13.1 15.1 0.0
17 28 30 290 14 17 111 16.4 138 37
18 33 38 355 3.5 13 5.3 5.5 76 33
15 43 49 46.0 4.2 15 9.5 111 105 0.8
20 46 43 475 21 20 278 246 26.2 23
21 54 [ 5E.0 5.7 21 185.0 812 133.1 734
22 52 54 53.0 14 22 222 324 273 72
23 55 51 53.0 28 23 8.7 42 6.5 32
24 23 35 25.0 8.5 24 209 13.0 17.0 EX3
25 5 15 10.0 7.1 25 9.3 16.6 13.0 5.2
26 18 14 16.0 28 26 21 10 15.6 7.4
27 71 (=] 70.0 1.4 27 429 334 40.7 3.2
28 47 43 45.0 28 28 8.7 150 115 45
29 27 18 225 6.4 29 406 306 356 7.1
30 6l [ 63.0 28 30 782 831 B0.7 35
31 34 40 37.0 4.2 31 3.4 25.4 8.5 4.9
32 50 ] 54.5 6.4 32 429 63.7 56.3 13.0
33 20 13 165 4.5 33 8.7 238 163 10.7
34 60 57 5E.5 21 34 50.4 52.1 513 1.2
35 62 40 51.0 156 35 BES g23.1 BL.8 3.8
36 7 9 8.0 14 36 111 124 118 09
37 54 (=] 60.0 8.5 37 55.1 78.2 B8.7 135
38 32 29 305 21 33 364 271 3138 6.6
35 8 23 155 106 35 16.4 124 14 4 2.8
40 21 20 20.5 0.7 40 288 238 26.3 35
41 34 36 35.0 1.4 41 47.8 42.9 45.4 3.5
42 35 38 385 o7 41 306 344 325 27
43 16 19 17.5 2.1 43 17.8 20.7 19.3 2.1
44 36 35 355 0.7 44 429 40.6 418 16
45 53 S8 55.5 3.5 45 63.7 63.7 687 0.0
46 g 5 6.5 2.1 45 12.4 15.0 13.7 1.8
47 31 31 310 0.0 47 478 40.6 442 5.1
48 10 9 9.5 0.7 43 9.5 13.7 118 2.7
45 12 15 135 21 45 137 150 144 04
50 37 33 35.0 28 50 50.4 324 414 127
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4= 50 Mx= 31.690 My= 31.399 M=
n=2 MEDx=  29.750 MEDy=  26.250 MED=
N=qn= 100 SDbx=  19.252 SDby=  25.156
MEDwx= 2.828 MEDwy= 3.359
SDwx= 3.098 SDwy= 10.777
rob.SDwx=  4.193 rob.SDwy=  4.980
Est.y Diév.
229 249
522 -241
7.0 16.3
148 13.4
35 4.4
50.9 -229
57 239
7.0 15.4
18 18.1
-5.7 16.3
Choix de la méthode 111 142
GMFR 25 183
121 168
618 93
R= 3.478 3.8 -118
rob.R=  1.188 03 15.0
2.9 -9.2
318 -24.2
Sx= 19.145 1 e
Sy= 26.480 481 213
624 707
55.6 -28.3
55.6 -43.2
r= 0.620 Res. SEM= 127.455 FEE:) -6.0
b= 1.362 Res.SD= 180.248 29 159
a= -16.547 52 102
78.8 -38.1
447 -325
141 215
69.2 114
S(b)= 0936 t(b)= 0.386 -2.001<0.386<2.001 Hypothése b=1 validée 38 —
S(a)= 34.720 t(a)= 0.477 -2.001<0.477<2.001 Hypothése a=0 validée 55?-; 1;“3
63.1 -119
529 329
5.7 17.4
B85.2 35
5.0 6.8
46 S8
114 1453
311 142
35.9 -3.4
7.3 120
318 10.0
59.0 107
1.7 214
157 185
36 154
18 125
311 103
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Relative accuracy - All category

80.0

Les points représentés correspondent g 70.0
aux moyennes des répétitions o
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2 400
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Relative accuracy — All category —log CFU/ 100 or 250 mL

Meéthode de reférence Methode alternative
Echantillon Répétition 1 Répétition 2 M 5D Echantillon Répétition 1 Répétition 2 M 5D Différence
1 1.380 1531 1.458 0107 1 1.656 1702 1679 0.033 0223
2 1732 1672 1.702 0.043 2 1511 1377 1444 0.095 -0.253
3 0.778 0.5903 0.841 0.088 3 0.596 0.540 0.9638 0.040 0.127
4 1.301 1415 1.358 0.081 4 1.408 1487 1443 0.056 0.020
5 1.230 1114 1.172 0.082 5 0.857 0.968 0.913 0079 -0.25%
6 1672 1.716 1.654 0.031 [ 1433 1453 1445 0.01% -0.248
7 0,203 0503 0.503 0.000 T 1.250 1.230 1260 0Loa2 0357
a8 0.602 1.000 0.801 0281 3 1.045 1137 1091 0.065 0.250
9 1176 1.079 1128 0.065 9 1.283 1316 1.300 0.023 0.172
10 1.041 0653 0.870 0.242 10 0.875 1137 1.006 0,185 0.136
11 0.802 0.602 0.502 0.000 11 0.724 0.000 0.362 0.512 -0.240
12 1146 1.146 1.146 0.000 12 1316 1346 1331 0.021 0.185
13 1301 1342 1322 0.02% 13 1.433 1486 14559 0037 0.138
14 1771 1748 1.760 0.016 14 1876 1827 1851 0.035 0.052
15 1.820 1.716 1.768 0.073 15 1.542 1340 1691 0.211 -0.077
16 1176 0503 1.040 0.153 16 1258 1258 1258 0,000 0218
17 1.447 1477 1.462 0.021 i7 1.045 1215 1.130 0.120 -0.332
18 1515 1580 1545 0.043 18 0.724 0.956 0.860 0.192 -0.68%
15 1633 1630 1.662 0.040 19 0.596 1.045 1.020 0.035 -0.641
20 1.663 1630 1676 0.015 20 1.444 1351 1417 0038 -0.25%
21 1.732 1.752 1.762 0.042 21 2.267 1910 2.088 0.253 0.326
22 1716 1732 1.724 0.012 22 1348 1511 1428 0116 -0.256
23 1.740 1.708 1.724 0.023 23 0.340 0.5623 0.781 0.224 -0.243
24 1362 1544 1.453 0.12% 24 1.320 1114 1217 0146 -0.236
25 0.695 1176 0.538 0337 25 0.568 1220 1054 0178 0157
26 1.255 1146 1.201 0.077 26 1318 1.017 1168 0.213 -0.033
27 1851 1839 1.845 0.005 27 1632 1584 1608 0.034 -0.237
28 1672 1633 1.653 0.027 28 0.540 1176 1058 0167 -0.555
29 1431 1.255 1343 0.125 29 1.609 1486 1547 0.087 0.204
30 1.785 1813 1.79% 0.020 30 1.893 1920 1906 001s 0107
31 1531 1602 1567 0.050 31 1511 1405 1458 0075 -0.10%
32 1.699 1.771 1.735 0.051 32 1.632 1843 1738 0.143 0.003
33 1.301 1114 1.207 0.132 33 0.540 1377 1158 0,309 -0.043
34 1.778 1.756 1.767 0.016 34 1.702 1717 1.710 0.010 -0.057
35 1792 1.602 1.697 0.135 35 1.547 1920 1933 0.019 0.236
36 0 845 0554 0.500 0.077 E1Y 1.045 1053 1.0659 0034 0.170
37 1732 1.820 1.776 0.062 37 1.772 1853 1832 0.0B6 0.056
38 1.505 1482 1.434 0.030 38 1.561 1433 1457 0.091 0.013
35 0.5203 1362 1132 0324 39 1215 1053 1154 0.086 0.022
40 1322 1.301 1312 0.015 40 1.45% 1377 1418 0.05% 0.106
41 1531 1556 1.544 0.018 41 1679 1632 1656 0.033 0112
42 1591 1580 1585 0.008 42 1438 1537 1511 0036 -0.074
43 1.204 1279 1.241 0.053 43 1.250 1316 1.283 0.045 0.042
44 1556 1544 1.550 0.005 44 1632 1605 1620 0.017 0.070
45 1.724 1763 1.744 0.028 45 1.843 1843 1843 0,000 0.058
46 0.303 0653 0.801 0.144 46 1.083 1176 1135 0.058 0.334
47 1491 1451 1.451 0,000 47 1679 1605 1644 0.050 0.153
48 1.000 0954 0.577 0.032 48 0.596 1137 1.066 0.100 0.085
45 1.079 1176 1128 0.069 43 1.137 1176 1156 0.028 0.029
50 1568 1519 1543 0.035 50 1.702 1511 1.606 0136 0.063
@Ea - -
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4= 50 Mx= 1.391 My= 1.366 = -0.024

n=2 MEDx= 1.473 MEDy= 1.418 MED= 0.060
N=qn= 100 SDbx=  0.336 SDby=  0.342
MEDwx= 0.043 MEDwy= 0.059
SDwx= 0.081 SDwy= 0.095
rob.SDwx=  0.063 rob.SDwy=  0.087
Est. y Dév,
12 0.5
15 0.0
0.6 0.4
11 0.3
0.9 0.0
15 0.0
0.7 0.6
0.6 0.5
09 0.4
Choix de la méthode g-i g-;
GMFR 0.9 0.4
11 04
15 0.3
R= 1.174 15 01
rob.R= 1.376 0.8 0.5
12 -0.1
13 -05
Sx= 0.343 v v
Sy= 0.353 15 0.0
15 0.5
15 -0.1
15 -0.7
r= 0.640 Res. SEM= 3.116 12 00
b= 1.028 Res.SD= 4.407 07 04
a= -0.272 L0 02
16 0.0
14 -0.4
11 0.4
16 0.3
13 0.1
S(b)= 1.298 t(b)= 0.022 -2.001<0.022<2.001 Hypothese b=1 validée L5 0.2
S(a)= 1.858 t(a)= 0.146 -2.001<0.146<2.001 Hypothese a=0 validée Lo 02
15 02
15 0.5
0.7 0.4
16 03
13 0.2
0.9 0.3
11 0.3
13 03
14 0.2
10 0.3
13 0.3
15 0.3
0.6 0.6
13 0.4
o7 03
0.9 0.3
13 03
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Relative accuracy - All category
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Appendix 5: linearity results

PSEUDALERT - LINEARITY - POOL WATER

Pseudalert ®/Quanti-Tray®

Alternative methed Reference method (*)
Target Real R1 RZ R1 R2
Ne Sample Strain contamination | contamination q Mb of L q Mb of L
evel (CFU/100 | level (CFU/100|  pogitive | MPN/100 Positive | MPN/100 uorescent| % of Log [cFuy ¢ | fluorescent| %6 of Log (CFU /
mL) mL) wells L log ells mL log colonies [ammonium| CFUf100mL 100 mL) colonies (ammonium | CFUf100mL 100 mL)
“ (non Blus- + * | (mon blue- + 4
green) green)
A EPSC PSE 1.28 5 12 9 5.9 0,996 11 12,4 1,093 19 100% 19 1,279 13 100% 13 1,114
B EPSC PSE 1.28 15 26 19 23.8 1,377 12 13,7 1,137 22 100% 22 1,342 30 100% 30 1477
C EPSC PSE 1.23 &0 66 31 47.8 1,679 kL 62,4 1,795 30 100%: 30 1,659 &l 100%: &l 1,785
D EPSC PSE 1.28 80 81 39 73.8 1,868 30 45,3 1,656 -%: 100% -%: 1,833 &0 100% &0 1,778
E EPSC PSE 1.28 100 99 33 39,1 1,772 34 56 1,748 ao 100% an 1,503 57 100% 57 1,587
F EPSC PSE 1.23 150 156 43 94,5 1,575 45 118.4 2,073 160 100%: 160 2,204 133 100% 133 2,130
AFNOR VALIDATION BEpE VO
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Leve
1
2
3
4
3
&
q= &
n= 2
N=gn= 12
Choix méthode
GMFR
R
rob.R
Res.SEM
Res.SD
Sx = 46,048
Sy= 33,745
r= 0,969
b= 0,733
a= 2,873
5b = 0,091
S5a = 7173
Linéarité
F= 4,706
rob.F = 1,145

lert -

Reference method

Alrernative method

Rep.l Rep.2 N sD
] i3 160 4,243
22 30 26,0 5,657
30 61 55,5 7,778
68 &0 64,0 3,657
20 97 88,5 12,021
160 135 147,5 17,678
Mx = 66,230
MEDx = 59,750
SDbx = 47,670

MEDwx = 6,718

SDwx = 7,068

rob. SDwx = 9,959

1,196

1,300

9,416

13,316

Est y Déviation
14 600 -3.430
21,928 -3,178
43,547 11,553
49,776 9,774
67,731 -10,181
110,968 -4,318
p(tib=1) = 0,015 t(b)= 2,921
plt;a=0) = 0,697 t{a)= 0,401
p(F)= 0,046
rob.p(F) = 0,419

5 100
Mathods de référence [CFUAO0 mL or CFL/250mL)

Rep.1 Rep.2 [ sD
5.9 i2,4 11,2 1,768
23,8 13,7 18,8 7,142
47,8 62,4 33,1 10,324
73,8 45,3 39,6 20,153
59,1 56,0 37.6 2,192
94,5 118.4 106,53 16,900
My = 31,425
MEDy = 56,323
S5Dby = 34,160
MEDwy = 8,733
SDwy = 8,452
rob. SDwy = 12,947
Linaarity - Pesudalart - Pool watar
150
= o
&
g
F 100
=
5
-
E
g
=
g =
)
i
B
W
.
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25

Reference method Alternative method
Level Rep.1 Rep.2 [l =] Rep.1 Rep.2 M sSD
1 1,279 1,114 1,2 0,117 0,996 1,093 1.0 0,069
2 1,342 1,477 1.4 0,095 1,377 1,137 1,3 0,170
3 1,699 1,785 1,7 0,061 1,679 1,795 1,7 0,082
4 1,833 1,778 1.8 0,038 1,868 1,656 1.8 0,130
3 1,503 1,987 1,9 0,053 1,772 1,748 1.8 0,017
-] 2,204 2,130 2,2 0,052 1,973 2,073 2,0 0,069
Mx = 1,711 My = 1,597
q= 6 MEDx = 1,774 MEDy = 1,749
n= 2 S5Dbx = 0,354 SDby = 0,368
N=gn= 12
MEDwx = 0,060 MEDwy = 0,076
SDwx = 0,053 SDwy = 0,073
rob. SDwx = 0,083 rob. SDwy = 0,112
Choix méthode
GMFR
R= 1,410 Linearity - Pasudalert - Pool water
rob.R = 1,257
Res.SEM = 0,077
Res.SD = 0,108 28
Sx= 0,343 Esty I °
Sy = 0,360 1,057 ]
1,281 =
1,630 £
r= 0,981 1,657 FI
b= 1,050 1,843 5
a= -0,198 2,076 _EI
Sb= 0100 p{tb=1)= 0,630 t(b)= 0,497 g !
Sa= 0,174 pltja=0) = 0,280 t{a) = 1,141 E
=
i 05
F= 3,691 p(F) = 0,076 ; 0
rob.F = 0,837 rob.p{F) = 0,348 g 1 L5 Y 15 2
g Methods de reference [log CFUMO0 ML or CFUMRS0mL)
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PSEUDALERT - LINEARITY - SPRING WATER

Target Real Alternative methad Referance method (*)
. tamination | contamination
M= Sample Strain con R1 R2 R1 R2
P level (CFU/100 | level {(CFU/100 itive well MPN/100 | itive well MPN/100 | Blue green Log (CFU /| Blue green , Log (CFU /
mL) mL) Paositive wells mL og Positive wells mL og colonies CFU/100mL 100 mL) colonies CFRU/100mL 100 mL)
D Spring Water PSE 1.16 5 11 i1 12,4 1,093 i3 13 1,176 4 4 0,602 14 14 1,146
E Spring Water PSE 1.16 15 20 14 16,4 1,215 i0 11,1 1,045 15 15 1,176 12 12 1,079
F Spring Water PSE 1.16 40 27 13 22,2 1,345 i3 17.8 1,250 17 17 1,230 22 22 1,242
G Spring Water PSE 1.16 &0 34 25 34,4 1,537 i3 22,2 1,346 31 31 1,491 i3 18 1,255
H Spring Water PSE 1.16 80 50 31 47,8 1,673 33 53.1 1,725 34 24 1,531 33 35 1,591
I Spring Water PSE 1.16 100 42 34 56 1,743 34 56 1,748 46 48 1,663 21 21 1,322
il Spring Water PSE 1.16 150 = 43 94,5 1,575 45 144.5 2,160 &7 &7 1,826 56 56 1,748
?-g'\ i p— e
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Linearity - Pseudalert - Spring water

Feference method Alternative method
Lewel Rep.1 Rep.2 B 5D Rep.1 Rep.2 M =]
1 4 14 9.0 7,071 12 15 13,7 1,838
2 15 12 13,5 2,121 16 11 13,8 3,748
3 17 22 19,3 3.336 22 18 20,0 3111
4 31 18 24,5 5,192 34 22 28,3 8,627
3 34 39 36,3 3,336 43 33 30,3 3,748
& 45 21 33,3 17,678 56 56 36,0 0,000
7 67 56 61,5 1,778 95 145 115,5 35,355
Mx = 28,286 My = 43,100
q= 7 MEDx = 24,300 MEDy = 28,300
n= 2 SDbx = 17,701 SDby = 37,718
MN=gqgn= 14
MEDwx = 7,071 MEDwy = 3,748
SDwx = 6,193 SDwy = 9,876
rob. SDwx = 10,434 rob. SDwy = 3,338
GMFR
R= 1,595
rob.R = 0,530
Res.SEM = 8,257 Linzarlty - Pasudalart -Spring water
Res. 50 = 11,678 o
130
Sy = 18,130 Est y Déwiation
Sy= 37,660 3,151 10,349
12472 1,278 E
24,501 -4,501 o
re 0,980 35,258 -6,958 2 - ’
b= 2,071 50,115 5,665 E
as= -15,452 53,901 2,099 =
111,501 7,599 H
Sbh = 0,185 plt;b=1) = 0,000 t{b) = 5778 E
Sa= 6,103 p(t;a=0) = 0,026 t({a)= 2,538 z
E 50
=
Linédarité
Fm= 1,953 p(F) = 0,203 -
rob.F = 9,201 rob.p(F) = 0,006 .
a 50 100 150
Mathode de réfersnce [CFLFMOD mL)
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Feference method Alternative method
Level Rep.1 Rep.2 W sD Bep.l Rep.2 M S0
1 0.602 1,145 0.9 0,385 1,093 1,176 1,1 0,058
2 1,176 1,079 1,1 0,069 1,215 1,043 1,1 0,120
3 1,230 1,342 1.3 0,079 1,346 1,250 1.3 0,068
4 1,451 1,255 1,4 0,167 1,537 1,346 1.4 0,134
3 1,531 1,391 1,6 0,042 1,679 1,723 1,7 0,032
[ 1,663 1,322 1,5 0,241 1,748 1,748 1,7 0,000
7 1,826 1,748 1.8 0,055 1,975 2,160 2,1 0,130
My = 1,357 1,503
q= 7 MEDx = 1,373 MEDy 1,441
n= 2 SDbx = 0,299 SDby 0,351
M=gn= 14
MEDwx = 0,079 MEDwy 0,068
SDwx = 0,134 SDwy 0,065
rob. SDwx = 0,117 rob. SDwy 0,101
GMFR
R= 0,434
rob.R = 0,857
Res.SEM = 0,120 Linearity - Pesudalart - $pring water
Res.5D = 0,170
2.5
Sx = 0,319 Est y Déviation
Sy = 3 0,582 0,153
1,355 -0,125 E 2
1427 -0,128 o
re= 0,543 1,320 -0,079 —
b= 1,078 1723 0,021 E
as= 0,040 1,643 0,099 18
1,566 0,101 g
S5h = 0,154 plt;b=1) = 0,620 t{b) = 0,308 5
Sa= 0,213 pi{t;a=0) = 0,853 t(a)= 0,186 E
=
é
Linéarité 2 05
F= 15,133 F)= 0,001
rob.F = 5,433 rob.p{F) = 0,023 .
s 1 15 2 25

Méthods de référence (log CELMD0 mL)
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Appendix 6: lod-loq results

Raw results

Strain : Pseudomonas aeruginosa

Replicates
Real level of 1 2 3 4 5 [
Target level contamination Detection Detection Detection Detection Detection Detection
(UFC/ . . . - . .
100mL) (UFC/ 100mL) | P.aeruginosa | P.aeruginosa | P.aeruginosa | P.aeruginosa | P.aeruginosa | P.aeruginosa
(a) (MPN/ (MPN/ (MPN/ (MPN/ (MPN/ (MPN/
100mL) 100mL) 100mL) i00mL) 100mL) 100mL)
0 0,000 0,0 0,0 0,0 0,0 0,0 0,0
0,3 0,530 0,0 0,0 0,0 0,0 0,0 0,0
0,6 0,600 0,0 0,0 0,0 0,0 0,0 0,0
1 1,500 0,0 0,0 0,0 2,0 0,0 0,0
2 2,100 1,0 4,2 1,0 2,0 0,0 1,0
3 2,800 2,0 2,0 1,0 2,0 4,2 2,0
(a): level calculated from 30 enumerations
Oapa
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Appendix 7: selectivity results

Inclusivity

. Reference method (if needed)
a . Inoculation level Number of Altemative Number of Result
N® Code Species Origin - method result _ X
{CFU/100 mL) positive wells typica Confirmation | (CFU/100
(MPN/100 mL} i
colonies mlL}
1 PSE.1.1 Pseudomaonas geruginosa ATCC 19425 35 2 2 ! / i/
2 PSE.1.3 Pseudomonas aeruginosa CIP 100.720 38 29 429 ! / !
3 PSE.1.4 Pseudemonas aeruginosa Eau de fontaine 50 33 53,1 ! ! !
4 PSE.15 Pseudemaonas aeruginosa Eau de fontaine 35 45 109,1 ! ! !
5 PSE.16 Pseudomaonas aeruginosa Eau de fontaine 33 28 40,6 ! / I
& PSE.1.8 Pseudemaonas aeruginosa Eau de Fontaine 31 24 32,4 I ! !
7 PSE.1.9 Pseudemaonas aeruginosa INRA {code 1059 PPa) 44 33 53,1 I ! !
3| PsE113 Pseudomaonas aeruginosa Eau 38 30 45,3 ! / I
9 PSE.1.14 Pseudemanas aeruginosa Eau (=) 44 101,3 ! ! !
10| PSE1.15 Pseudomaonas geruginosa Eau 53 37 65,9 ! / i/
11| PSE1.16 Pseudomaonas geruginosa Eau 76 45 109,1 ! / i/
12 | PSE1.17 Pseudomonas aeruginosa Eau 95 47 129,8 ! / |
13| PSE.11E8 Pseudemaonas aeruginosa Eau 82 43 94,5 ! ! !
14| PSE.1.1% Pseudemonas geruginosa Eau 39 28 40,6 ! / I
15| PSE.1.20 Pseudomonas aeruginosa Ezu 71 42 88,5 ! / !
16| PSE.1.21 Pseudemonas aeruginosa Eau 45 34 5E I ! !
17| PSE.1.22 Pseudomaonas aeruginosa Eau &7 40 78,2 ! / I
18| PSE.1.23 Pseudomaonas aeruginosa Eau S0 46 1184 ! / I
13| PSE.1.24 Pseudemaonas aeruginosa Eau 54 39 73,8 I ! !
20| PSE.1.25 Pseudomonas aeruginosa Eau 55 32 50,4 ! / !
21| PSE1.26 Pseudomonas aeruginosa Eau 43 28 40,6 ! / !
22 | PSE.1.27 Pseudemanas aeruginosa Eau 73 43 54,5 ! ! !
23| PSE.1.2B Pseudemonas geruginosa ATCC10145 43 24 32,4 ! / I
24| PSE.1.29 Pseudomonas aeruginosa ATCC 27853 37 36 62,4 ! / |
e code Spacies origin noculation level NL:II'.TIberlJf Result
[CFUY100 mL) positive wells | [MPN/L00 mL)
1 ACI11 Acinetobocter boumanil sandwich 1,30E+04 o <1
2 ACL2.1 Acinetobacter cloocoe Eau de |a seine 3,30E+03 0 <1
3| AERL4 Asromonas Rydrophile Eau [Japan) 1,50E+04 0 <1
4 | AERLS Asromonas hydrophila Eau de riviére [Saint Oger) 930803 o <1
5| BERLE Asromonas hydrophila Eau de riviere [Orge) 1,30E+04 0 <1
6| AER3I1 Aeromonas allossacharophils Eau de riviére [Marne Saint kaur) 2 DOE+D4 o <1
7 BER 32 Aeromonas allossacharophila Eau de riviére (Marne Saint hMaur) 1,00E+03 1] <1
B | AERA1 AETDITMONGS Weroni Eau de |a Seine 1,50E+04 0 <1
o | aRTLl Athrobacter spp Hebulisateur d'sau 2,00E+03 o <1
10 | E5C.1111 Escherichia coli Eau de fontaine 1,40E+04 o <1
11| ESC.1117 Escherichia coli Eau de puits 2 GOE+04 o <1
12| PSEZA Peeudomonas fluorescens CIP 69.13T 2, 10E+03 1] <1
13 PSE.2.2 Pseudomonas fluorescens CIP102127 2, B0E+D3 o <1
14 PSE.2.3 Pssudomonas fluorescens INRA PF 2-495 5,60E+03 o <1
15 PSE.3.1 Pseudomanas putida Eau 7,30E+03 o <1
16| PSE41 Psewdomonaos pseudoaicaligenss Eau 1,70E+04 o <1
17 FAH.1.1 Rahnello ogquatilis CIP 7E.BS 4, 20E+03 o <1
18| STEL1 Stenotrophomonas maltophilio Eau de fontaine §,B0E+04 0 <1
19| HaNi1i Xonthomonas campestris Evaporateur de cimatisation autormaobile 2, 40E+04 o <1
20| AURLL Aursoboctenium soperdae Evaporateur de dimatisation automaobile 1,30E+04 o <1
21| Ewlil Ewingella americana Environnement aquatique 3,B0E+04 o <1
22| RAHA2Z2 Rahnello ogqudtilis Eau [S2ine) 4 A0E =04 1] <1
23| MORL11 Morganella marganii Eau de riviére [Bigwre] 6,30E+04 0 <1
24| WIB31 Vibrio aglinolyticus Eau 1,40E+04 o <1
25 SER.3.2 Serrotio Marcescens Eau O, 00E+D o <1
26| ENTC14 Enterococcus foecalis Eau de riviére (Tamisa) 7, A0E+04 o <1
27 | AERCI11 Aerococtus windans CIP54.145 1,10E+04 1] <1
28| AER.5.5 Aeromonas media Non treated water 2,80E+03 0 <1
20| AERLE Asromonas hydrophile Non treated water 2,50E+04 o <1
30| AEREL Asromonas covioe / enteropelogenss Non treated water §,00E+04 o <1
31| PSESA Pssudomonas maonteilii Non treated water 5, 10E+D4 o <1
32| AER51 Aeromonas media Non treated water 2,10E+04 0 <1
. p— 38 o <1
33| PSEL12 Pseudomonas Seragiess- monteilll Lake water = = =
[ a
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Appendix 8: interlaboratory study raw data

Aefaranos method: MF EN 180 16288 Z00E Almrmathes mabhod: Poesdalsrt
Laboraiony [ Samele | Rumber of tpical colones (o o o i coppm | NUTOE STUORSCE o et WP L
:'I:II-E':"EEF: ek
1 =4 B2 = BES
z ] 1 ] T
3 EE BB ] BLE
i, 1 = 35 = a5
5 45 25 36 24
5 54 52 T E5.5
T Fr 21 i 34
B ] <1 ] <1
Aefarsnos method: NF EN 150 18288: 2008 Altemaitee matnod: Poesdatert
L ¥ [Famete Mm_{::::‘;::r?m“ Firal resut In CEL00 mL ""ME:::“F'“'" Sinal resut I MPRADD L
1 T2 T3 = 1164
z ] <1 0 <1
3 Y L] E ESL
_ 1 ic ig = a5
- 5 ] a7 T §5.7
3 = 35 Exj ]
T = FE] = A
8 o <1 ] <1
Aefaranoe method: NF EN |20 18288; 2008 Altemaites mathod: Peesodatert
L e Mm_[:::‘;::r:::'m" Firaal resu in CEUMDD miL qmg::::“’"“ Sinal resut 0 MFRGIDD mL
1 = = = ]
z o <1 o <1
3 = = ] BO.7
. 4 = 25 = EE
5 5 i T a8
3 ] = T} ]
7 = = = E
-] o =1 o =1
Aefaranos method: MF EN 180 16288 Z00E Almrmathes mabhod: Poesdalsrt
Laborafory | Sample r""m_[:::’:gi:r'::"m“ Fireal reaus®t In SEUMD0 miL "“T"E:':F"”" Sinal resut i MERGIDD L
1 5 L] ] =1
z o =1 o =1
3 & B & =1
1 £ T o =1
5 = 2 i =
3 =] ] 1] T
T = 8 i =1
B ] =1 1] =
Aefarsnos method: NF EN |50 18288: 2008 Altemaites matnod: Peeasdaert
Laboradory | Sameie “""“_[::3‘;2:‘?"““ Final resut In SE00 mi "“T"‘r:':r‘::“"“’“ Final resuit In MPRADD mL
1 i 0 ] =K
z ] < ] <
3 i BT ! E3d
Fl 4 a1 = PR
y 5 = &7 = 0.8
5 = =] = ans
T = ES 1z N
B ] <1 ] <
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RA=famanos method: NF EN 150 18288: Z0D0E Alsmattve mathod: Poewsdalsrt
Labomiory | Eampe r-.u-'rl:-:.r.:l:rr:.'pb:a COIONES | oy resut In SO0 ML Mumper of fluceRsoent | o e s i MERGIDD L
Diueigresn] wells
1 = 51 38 B8.7
2 5] =1 [u] =1
3 =7 57 £ E5.1
K 4 15 15 18 223
s 3 23 = e
] 35 35 6 34
T 28 28 3 42.3
g 5] =1 8] =1
RA=famanos method: NF EN 150 18288: Z0D0E Alsmattve mathod: Poewsdalsrt
Labominry | Sampe r-.u-'rl:-:.rh:rr:.'pb:a COIONES | oy resut In SO0 ML Mumper of fluceRsoent | o e s i MERGIDD L
ivlueigre e wells
1 32 32 E] T3.8
2 o | ] ]
3 41 <1 - 3.8
4 13 i3 = 354
- s = 25 £ E5.1
] Ele] 32 En S6.0
7 13 13 = 28.8
g 5] =1 [u] =1
Asfamnos method: NF EN 180 1828E: 2008 Alsmattve mathod: Poesdalert
Labomiory | Eampe r-.u-'rl:-:.rh:rr:.'pb:a COIONES | oy resut In SO0 ML Mumper of fluceRscent | e s i MERGIDD L
ivlueigre e wells
1 e 71 3 24
2 o | ] ]
3 73 73 43 1652
W 4 30 30 = e
s = 50 £ 47.8
E 45 = 9 42.5
7 E] EE] = 354
g 5] =1 [1] =1
Asfamenos method: NF EN 180 18288: 2008 Alsmattve mathod: Poesdalert
Laboraiony | Samee | Rurber ot hpkal colones | o g in cmupo me | TR S uemoent | et in MPNI0D L
iluetgreeni wed 15
1 a3 53 £y 47 .8
2 5] =1 [u] =1
3 £5 B3 T B5.9
" 4 a7 EF . 7.1
s = B4 8 40.5
] £5 B3 Ele] 0.4
T 45 A5 4 e
g 5] =1 [1] =1
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Appendix 9: Enumeration of culturable microorganisms

Culturable microorganisms at 22°C Culturable microorganisms at 36°C

A <1 <1
B Vial to the enumerations of culturable microorganisms broken
C <1 <1
D <1 <1
E 2 2
F <1 <1
G Confluent grow Confluent grow
H <1 <1
I 3 1
J <1 <1
K <1 <1
L <1 <1
M 1 2
N <1
Expert 2 3
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