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1. Introduction

1.1. Validationhistory
Themethod REBECG2FWATERBasbeenvalidatedby AFNORCertificationin April 2012with the trademark
NFValidationunder the attestation number AES10/13 — 04/12 for the enumerationof Escherichiaoli and
coliformbacteriain watersfor humanconsumption.
Arenewalof the method, without modifications wasconductedin Mars2016by the laboratoryISHA.

1.2. Validationrepositories

Thevalidationstudy of the method REBECC2RWATER®asperformedaccordingo the validationprotocol
for analternativecommerciailmethod ascomparedto areferencemethod (revisionl — May 2010).

1.3. Alternative method

Enumerationof E.coliis doneby the detectionof the t b glucuronidasecolouringcoloniesin blue with or
without blue halo. Coliformsthat expresstheir Gralactosidasavill be coloured, by the use of a specific
substratein pinkto purple.

Themix of selectiveagentsinhibitsthe growth of interferingflora.

Theprotocol of the alternativemethodis asfollows:

Figurel : protocolof the alternativemethod

Water filtration

Filter 200mL (or 250 mL for bottled water)
of water sampleon a sterilemembrane
Placethe membraneon the centerof the Petridishcontainingthe REBECC2FWATERSedium

Incubation

Incubatethe Petridishat (36+2) °Cfor (21+3)hours

Reading

t D rglucuronidaspositiveE.coli: blue colonies
Coliformsother than E.coli: pink colonies
Coliforms:pink colonies+ blue colonies

Theuserguideprojectis presentedin appendix1 andthe alternativemethod protocolin appendix2.

1.4. Applicationscope
Theapplicationscopeof the alternativemethod concernswvatersfor humanconsumption.

1.5. Referencemethod?*)

TheNFENIS09308r1(2000):“Water quality r Detecti@md enumerationof Escherichiaoli and Coliforms
bacteria Partl: Membranefiltration method” wasusedasreferencemethod.
Theprotocol of the referencemethodis presentedin appendix3.




2. Method comparisorstudy
Thefollowing characteristicavere studiedduringthe comparativestudy:

. Relativeaccuracy,

. Linearityof the alternativemethod,

. Selectivityof the alternativemethod,

. Limitof detectionandlimit of quantificationof the alternativemethod
. Practicabilityof the alternativemethod

2.1. Relative accuracy

The relative accuracyis the degree of correspondencebetween the responseobtained by the reference
method andthe responseobtainedby the alternativemethod on the samesamples.

2.1.1. Numberandnatureof samples
Two categoriesof water were tested in duplicate with referencemethod and alternative method: bottled
waters and fountain, wells and drilling waters. Accordingto the new standard of validation, these two
categoriescanbe meltedin one: watersfor humanconsumption.

Differenttypesof samplesanalyzedare summarizedn table 1.

Tablel : numberand nature of samplesanalyzed

. . Numberof samples | Numberof samples
Targetmicroorganism | Water type
analyzed used
Bottledwaters 41 18
Coliforms Nonbottled waters 39 19
Total 80 37
Bottledwaters 28 19
Escherichigoli Nonbottled waters 25 19
Total 53 38
Total Escherichiaoli and other coliforms 133 75

Globally, 133 sampleswere analyzedand 75 results were used. No naturally contaminated sample was
analyzed.The sampleshave been artificially contaminated.The contaminationlevelsused coverthe entire
measurementangeof the alternativemethod (appendix4).

Regardinghe initial validation,samplesfor which at leasta replicatewasinferior to 4 CFUper test portion
were not taken into accountfor the statisticalanalysis.Theseresultsare grayedin the appendicesthree
resultsare concernedfor the parameter“Coliforms”andthree are concernedor the parameter‘Escherichia
coli”.

2.1.2. Rawresults
Rawresultsandstatisticalcalculationsare summarizedn tables2 and 3 andin appendixs.

Figure2 presentsthe two dimensionalgraphsfor the categorytested,respectivelyin CFUper test portion and
in log CFWper test portion. They raxigs reservedfor the alternativemethod andthe x raxigor the reference
method. Thestatisticalcalculationsand graphicswere establishedfrom resultsafter 48 hoursof incubation
for the referencemethod petri dishes.

Therepresentationof a line of equation“y =x" figuresdashedon the graphs.



Figure2 : two rdimensionajraphfor relativeaccuracyin CFUandlog CFU test portion) (blackline: y=x)
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2.1.3. Statisticakxploitation
Therelationshipof relativeaccuracybetweenthe referencemethodandthe alternativemethodis evaluated
with the linear model:'y =a + bx"'. Thisformula correspondgo the equationof the linear regressiordrawn
from raw resultsobtained by experimentation,y representingthe alternative method and x the reference
method.
Thereis a perfectaccuracyor there is no systematicbias)betweenthe two methodsif this equationis equal
to the theoretical'y =x' equation,whichappliesin the idealmodelwherethe two methodsbehavesimilarly.
Theinterceptis theoreticallyzeroin this ideal model (hypothesiga = 0]). The estimatedintercept obtained
with the two methodsis checkedusingp {a = 0}. If the alternative method is a systematicbias againstthe
referencemethod,the probabilityp {a=0}islessthan r=0.05.
The'b' slopeistheoreticallyequalto 1 in the idealmodel (hypahesis[b = 1]). Theestimatedslopeobtained
with the two methodsshouldpassby p {b =1}. Statisticallyjf the alternativemethod doesnot givethe same
valuesasthe referencemethod, the probabilityp {b =1} islessthan r=0.05.




Thelinearregressiormethodis chosenoverthe valueof the robustnessof the ratio Rof overallrepeatability
standarddeviation:
rif Rob.R> 2, linear regressionby leastrsquaregOLS1) is used with the x raxisfor the reference
method,
rif Rob.R< 0.5, alinearregressiorby leastrsquare$OL?) is used with the x exisfor the alternative
method,
rf 0.5<Rob.R< 2, orthogonalregressiofGMFR)s usedwith the x raxigo the referencemethod.

Measur Probabilitieg(%)
rement

Regression T

Parameter| unit/ | Rob.R used critical a t(a) b t(b) Intercept | Slope
test at0 atl
portion

_ CFU | 0.83 GMFR 2.03 3.05 1.15 | 0.93 | 1.60 25.50 11.34

Coliforms

logCFU| 1.09 GMFR 2.03 0.13 0.73 | 093 | 1.28 46.92 20.56
E col CFU | 0.92 GMFR 2.02 6.12 1.61 | 1.00 | 0.01 11.00 99.00
.coli

logCFU| 1.40 GMFR 2.02 0.28 119 | 112 | 131 24.00 19.00
Table2 : statisticaldata for the enumerationin humandrinkingwaters

Measurementunit / Bias(D) Repeatability
Parameter test portion Average | Median ' rob. r
RM AM RM AM
Coliforms CFU 2.08 ar50 3363 30.40 17.61 14.68
logCFU 0.01 0.01 0.22 0.20 0.17 0.18
E coll CFU 6.16 Br75 2217 29.59 17.61 16.14
logCFU 0.07 10.04 0.20 0.27 0.20 0.21

Table3 : biasandrepeatabilityof the two methods
Theequationsfor the regressiorine andthe correlationcoefficientare asfollows:

Table4 : equationsof the regressiorinesfor the two parameters

Rawdata (CFU/100or 250mL) Logdata (log CFU/100or 250mL)
Parameter Correlation Correlation
Regressiotine coefficient( Regressiotine coefficient(
r) r)
Coliforms Alt.=0.93Ref.+ 3.05 0.96 logAlt.=0.93log Ref.+0.13 0.93
E.col Alt. =1.00Ref.- 6.12 0.90 logAlt. =1.12log Ref.- 0.28 0.87

Thehypothesis{a =0 and b = 1} is acceptedfor the parameter“Coliforms”and the parameter’Escherichia
coli” for anexpressiorof the resultsboth in CFU/testportion or in lof CFU/testportion
Themedianbiascalculatedbetweenthe alternativemethodandthe referencemethodis low (between 4.75
and 1.50in CRJ/test portion or between 0.01and 0.04in log CFU/testportion).

Whateverthe kind of dataused,the calculatedimits of repeatabilityare similarfor both methods.

2.1.4. Conclusion
Forall parametersthe correlationbetweenthe referencemethod andthe alternativemethodis satisfactory.

Limitsof repeatabilityare between14.68and 16.14in CFU test portion andbetween0.18and0.21log MPN
/ test portion for the alternativemethodand17.61in CFU test portion andbetween0.17and0.20inlog CFU
/ test portion for the referencemethod.

Thebiasare between 4.75and 1.50CFU test portion andbetween Ox0land 0.04log CFU test portion.



2.2. Linearity
Thelinearity is the ability of the method when usedwith a givenmatrixto giveresultsthat are in proportion
to the amount of analyte presentin the sample,that is an increasein analyte correspondsto a linear or
proportionalincreasen results.

2.2.1. Contaminatiorievels

Thematrix/ straincouplesare presentedin Table5. Foreachcouple,four contaminationlevelswere tested
in duplicateby the referencemethod andthe alternativemethod.

Table5 : couplematrix — strainanalyzed

Strain Matrix Targetlevel for contamination
Escherichi@oliESC.1.112 Tapwater
CitrobacterfreundiiCIT.1.4 Mineral water 10130150 100
Escherichi@oliESC.1.112 Springwater (CFU/10®r 250mL)
CitrobacterfreundiiCIT.1.4 Fountainwater

2.2.2. Rawresults
Rawresultsandstatisticalcalculationsare summarizedn appendix6. Graph<of figure 3and4 showthe values

of eachsampleobtainedby the alternativemethod andthe referencemethod. They raxiss reservedfor the
alternativemethod andthe x raxigor the referencemethod.
Therepresentationof a line of equation'y =x' figuresdashedon the graphs.

Figure3 : two dimensionagraphsfor linearity (blackline: y=x)
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Figure3 (following): two dimensionagraphsfor linearity (blackline: y=x)



Coliforms Fountainwater CFU/100mL
160 ,
140 &

120 ;
100 :
80 .
60 .

40 o

Alternativemethod (CFU/100mL)

20 40 60 80 100 120 140 160
Referencemethod (CFU/100mL)

E.coli rSpringwater €FU/250mL

160 .
140 .
120 i
100 !
80 R
60

40 s T

Alternativemethod (CFU/250mL)
[ ]

20 3 4

0 20 40 60 80 100 120 140 160
Referencemethod (CFU/250mL)

E.coli rTapwater €FU/100mL

160 .
140 .
120 o
100 !

80 1*

60 .

40 .

20 r

Alternativemethod (CFU/100mL)

0 20 40 60 80 100 120 140 160
Referencemethod (CFU/100mL)

Coliforms Fountainwater fog CFU/100mL

2,5 5
./
S 2 .
S o
5 %
e
815 -
= e
o ’
E 4
(0] 1 e
e .
(4} e
= L’
g 05
8
Z I’
0
0 0,5 1 15 2 2,5

Referencemethod (log CFU/100mL)

E.coli rSpringwater log CFU/250mL

2,5 .
8 o 4
>
b ’,I$

8.’

815 o
8 ad
= e
o 1 L’
£ L’
() ,
2 L
g 05
2
<

0 -

0 0,5 1 15 2 2,5

Referencemethod (log CFU/250mL)

E.coli rTapwater tog CFU/100mL

2,5 .

15 o’

Alternativemethod (log CFU/100mL)

0 0,5 1 15 2 2,5
Referencemethod (log CFU/100mL)



2.2.3. Statisticakxploitation

Statisticalinterpretationsare carriedout in accordancewith the requirementsof standardNFISO16140(see
tables6 and7).

Thelinearregressiormethodis chosenoverthe valueof the robustnesf the ratio Rof overallrepeatability
standarddeviation:

rif Rob.R> 2, linear regressionby leastrsquaregOLS1) is used with the x exisfor the reference
method,

rif Rob.R< 0.5, alinearregressionoy leastrsquare¢OLS?) is usedwith the x exisfor the alternative
method,

rf 0.5<Rob.R< 2, orthogonalregressiofGMFR)s usedwith the x raxigo the referencemethod.

Table6 : statisticaldata of the couplematrix — strain analyzedor the “Coliforms”parameter(r:coefficientof
correlation)

“ype | Data| RobR | "R el | RODF | (moppy| T | Regressitine
Mineral [ Raw | 250 | OLS1 | 6.94 | 262 | 019 | 1.00 | 1.08Ref-2.23
(250mL) ) o9 [ 1049 oLs1 | 694 | 081 | 051 | 1.00 | 1.01logRef—0.00
Fountain| Raw| 1.00 | GMFR | 6.94 | 64.85 | 0.00 | 0.98 | 103Ref+3.23
(100mb) Miog | 060 | GMFR | 6.94 | 16679 | 000 | 098 | 1.40logRef—0.69

Table7 : statisticaldata of the couplematrix — strain analyzedfor the “E. coli” parameter(r:coefficientof
correlation)

Vt\;z?)t:r Data | Rob.R Reg;ees(,jsmn critli:cal Rob.F (Ron.F) r Regressiorine
Spring | Raw| 1.83 | GMFR | 694 | 019 | 084 | 1.00 0.88Ref.+7.11
(250mL) ™ o9 | 283 | oLS1 | 694 | 046 | 066 | 1.00 | 0.84logRef+0.30
Tap | Raw| 1.15 | GMFR | 6.94 | 321 | 0.5 | 0.99 1.02Ref—~3.23
(100mL) P69 [ 073 | GMFR | 6.94 | 005 | 095 | 1.00 | 1.0llogRef—0.04

Therelationshipbetweenthe 2 methodsis not linear:
rif Rob.F> critical For,
rif P(Rob.Fx r(=0,05).

2.2.4. Conclusion
Forthe “Escherichiecoli” parameter,the relationshipbetweenthe two methodsis linear regardlessof the
water type andthe dataused(raw dataor logdata).
Forthe “Coliforms”parameter,the relationshipbetweenthe two methodsis linearfor the mineralwater but

not linearfor the fountain water. However the correlationcoefficent of the regressiorine is satisfactoryfor
this water type.

Thelinearity of the alternativemethodis satisfactory.

2.3. Detection andquantificationlimits
The detection and quantification limits are checkedin accordancewith the standardENIS0O16140.Three
parametersare determined.Hereare their ISO16140definitions:
rthe criticallevel (LC)is the smallestamountwhich canbe detected (not null), but not quantifiedas
anexactvalue.Belowthis value,it cannotbe surethat the true valueis not null. At thislevel,the false
negativesprobability tis50%( tisthe secondtype of statisticalerror).




rthe detectionlimit (LOD)s higherthan the criticallevel,becausét involvesa power, the probability
1 r,whichhasto be well over50%,for example95 %.

rthe quantificationlimit (LOQ)sthe smallestamountof analyte,(that isthe lowestactualnumberof
organisms)which can be measuredand quantified with defined precisionand accuracyunder the
experimentalconditionsby the method undervalidation.

2.3.1. Protocol

Thelimits of detection and quantificationwere determined by analyzinga pure culture of Escherichiaoli
strainESC.1.128nd a pure culture of the strainof Citrobacterfreundii CIT.1.9y the alternativemethod. Six
levelsof contamination(includinglevel0), with sixreplicationsfor eachlevel,were studiedin sterilizedwater.

2.3.2. Results
Rawresultsare presentedin appendix7 andthe summaryin the followingtables.

Table8 : data (s andxo) for the enumerationof Escherichi@oli (underlinedthe referencdevel)

Level(CFU/100mL) Numberof positivesamples Standarddeviation(So) Bias(Xo)
0 0 0.00 0
0,4 3 0.82 0.5
0,6 2 0.52 0
1,1 5 1.00 1
2,1 3 1.27 0.5
2,8 6 1.37 2

Table9 : LC L ODandLOQvaluesof the alternativemethodfor the enumerationof Escherichi@oli

Formula Valuesobtained
Criticallevel (CL) 1.65So0+Xo 1.85
Limit of detection(LOD) 3.3So0+Xo 3.19
Limitof quantification(LOQ) 10So+Xo 8.66

Tablel0: data (3 and xo) for the enumerationof coliforms(underlinedthe referencdevel)

Level(CFU/100mL) Numberof positivesamples Standarddeviation(So) Bias(Xo0)
0 0 0.00 0
0,4 1 0.41 0
0,7 3 0.82 0.5
1,2 5 0.75 1
2,2 4 1.17 1
3,2 6 1.23 3

Tablell:LCLODandLOQvaluesof the alternativemethodfor the enumerationof coliforms

Formula Valuesobtained
Criticallevel (CL) 1.65So0+Xo 1.85
Limit of detection(LOD) 3.3So+Xo 3.19
Limit of quantification(LOQ) 10 So+ Xo 8.66

2.3.3. Conclusion
Thelimits of detectionandthe limits of quantificationof the alternativemethod are satisfactory.

2.4. Selectivity
Theselectivityof the alternativemethodis evaluatedby its inclusivityandits exclusivity.



Inclusivityis the ability of the alternativemethodto detectthe targetanalytefrom a wide rangeof strains.
Exclusivitys the lackof interferenceby a relevantrangeof non rtargetstrainswith the alternativemethod.

2.4.1. Protocols
Fiftyonetargetstrains(includingtwenty one strainsof Escherichiaol)) andthirty onenon targetstrains(from
the collections of national, international and internal ISHA)were analyzed.The tests were performed
accordingto the protocol of the alternative method. The contaminationrate used for inclusivenessare
between 30 and 100 CFU/100mL and are 103 to 105 times the detection concentrationof the alternative
method (about104 CFU 100mL)with respectto exclusivity.

2.4.2. Results
Rawresultsarein appendix8.
Alltarget strains(coliformsand Escherichi@oli) tested are detectedby the alternativemethod.
Amongthe thirty non target strainstested,one showeda crossrreactiorwith the alternativemethod. A strain
of Shigellassonneishowedtypicalcolonieson REBECG2RWVATER®edium.However manyworksmentioned
that somestrainsof ShigellaparticularlyS.sonnej possessa tD rglucuronidasactivity, which explainsthis
result.

2.4.3. Conclusion
Theselectivityof the methodis satisfactory.

2.5. Practicability

Thepracticabilitywasevaluatedaccordingo the 13 criteriadefinedby AFNOR echnicalCommittee.

1 rMode of packagingf test components
TheREBECGO2RWATERSre packagedn bagsof 20 Petridishes.

2 rVolumeof reagents
None.

3 rStorageconditionsof componentsand shelfrlifeof unopenedproducts
TheREBECG2RPWATERSetridishesshouldbe conservedat 2 — 8°C.

4 rModalitiesafter first use
EachREBECCZFWATERS®ediumservesa uniqueanalysisand shouldnot be reused.

5 rEquipmentand specificlocalrequirements
Usualtools for microbiologylaboratory.

6 rReagentseadyto useor for reconstitution
None.

7 rTrainirg periodfor operatorwith no experiencewith the method
Useof the method REBECCGZFWATERS8oesnot require specialtraining.
Theduration of trainingis estimatedto be 1 hour.

8 rHandlingtime andflexibility of the methodin relationto the numberof samples

The duration of a filtration accordig the referencemethod (1ISO9308rl)is approximatelyl1.5 min using
disposabldilter units and 3.5 min usingnon rdisposablélter units. Durationof use of REBECC2FWATERS
methodisabout1.5to 2 min.



9 rTimerequiredfor results
Thedelayin obtainingresultsfor the alternativemethodis 22 + 2 hours.

10 Operatorqualification
Identicalasnecessaryor the referencemethod

11 1Stepscommonwith the referencemethod
None.

12 fTraceabilityof analysigesults
None.

13 Maintenanceby laboratory
None.



3. Interlaboratorystudy

Themainobject of the collaborativestudyis to determinethe variability of the resultsobtainedby different
laboratories analyzingidentical samplesand to compare these results within the framework of the
comparativestudyof the methods.

3.1. Study organization

3.1.1. Participatindaboratories
Theinterlaboratorystudywasrealizedby the expertlaboratoryandfifteen participatinglaboratories.

3.1.2. Absenceof coliformsin the matrix

Beforespiking the absenceof coliformswasverifiedin the batchof bottled mineralwater used,accordingo
the referencemethod.

3.1.3. Strainstabilityin the matrix
Thestrain stability in mineralwater matrix was evaluatedfor 3 daysat (5£3)°CThestrain usedwasE. coli
(CodelSHAESC.1.119%0latedfrom aquaticenvironment.
Thesamplesvereanalysedat DO,D+1andD+2by the referencemethod. Theresultsare summarizedn table
12.

Tablel?2: results(CRJ/ 250 mL)of the stability studyof the strain ESC..119in mineralwater

Day Levell Level2 Level3
D1 30 85 148
D2 30 68 126
D3 26 62 113

Theresultsshow that the E.coli strainusedis stablefor 2 daysat (5+3)°Gn mineralwater.

3.1.4. Samplepreparationandspiking
Thematrix wasinoculatedwith the target strainsuspensiono obtain 4 contaminationlevels:
LO:0 CFUN 250 mL
L1:1to 20 CFUiIn 250mL
L2:20to 80 CHUN 250mL
L3:80to 150CFUn 250mL

Thematrixwasdistributedat 508 mL.in sterile bottles. Everybottle wasindividuallyspikedandhomogenized.
Eightsamplesper laboratorywere prepared(2 samplesper contaminationlevel). Eachlaboratoryreceived8
samplesto analyze,1 sampleto quantify the endogenousmicroflora and 1 water sample containing a
temperatureprobe.

Theresultsof the enumerationsof the heterophilic flora, the targetlevelsandthe reallevelsof contamination
are presentedin table 13.

Tablel3: target level,realleveland culturablemicroorganism®f the matrix

Contamination Flora(CFU/mL) EscherichiaoliESC.1.118CFU/250mL)
level 22°C 36°C Targetlevel Reallevel
0 0 0
1 <1 <1 1 afzo 22
2 20480 92
3 80a150 165




3.1.5. Samplegabeling
Thelabellingof the bagswasrealizedasfollows: a codeto identify the laboratory:from Ato O (cf. table 14)
anda codeto identify eachsample,only known by the expertlaboratory. Thesamplesand the temperature
controlvials(water samplewith atemperatureprobe)were storedat 4°Chefore shipping.

Tablel4 : samplecodeby contaminationlevel

Contaminationlevel (CFU/250mL) Samplecode
0 4/5
1-20 1/8
20-80 3/6
80-150 217

3.1.6. Sampleshippingreceptionandanalysis
Thesampleswvere shippedin a coolboxthe 5th of March2012.
The coolboxeswere receivedthe 6th of March 2012 by all the participating laboratories. The control
temperature was recorded upon receipt of the packageand the temperature probe sent to the expert
laboratory. Thesampleswere analyzedon the 7th of March. Theexpert laboratoryconcurrentlyanalyzeda
setof samplesunderthe sameconditionswith both methods.

3.2. Results

3.2.1. Temperatureandstate of the samples

Thetemperaturereadingsupon reception,the one recordedby the probe and the state of the samplesare
shownin table 15.

Tablel5: temperatureand state of the samplesuponreceptionandduringthe shipping(/: data not available)

Temperature(*C) Temperature(°C)recordedby the Stte of the
Laboratory uponreception probe samples
Mean SD

A / 1.3 0.4 /

B 3.1°C 1.9 0.8 Good
C 5.5°C 1.2 0.8 Good
D 7.9°C 2.3 0.7 Good
E 3.2°C / / Good
F 7.5°C 2.4 0.8 Good
H 5.0°C 1.7 0.6 Good
I 7.4°C / / Good
J 4.6°C 2.5 1.0 Good
K 2.7°C 1.8 0.8 Good
L 1.1°C 1.8 0.4 Good
M 4.1°C 1.4 1.0 Good
N 3.3°C 1.7 0.7 Good
O 3.1°C 0.8 0.5 Good

Theanalysisof thermal profiles of probesshowedfor all participantsthat the averageof temperatureduring
the shipmentis between0,8and2,5°C.



3.2.2. Enumeratiorof culturablemicroorganisms
Resultsarein appendix9.
Forthe wholelaboratoriesthe enumerationof culturablemicroorganismst 22°Cvarybetween< 1 and 525
CFU/mLConcerninghe culturablemicroorganismat 36°C the resultsvarybetween<1 and 70 CFU/mL.

3.2.3. Expertandcollaborativdaboratoriesresults
Theoverallresultsare presentedin appendix10. Theresultsof the referencemethod are presentedfor a
readingof the Petri dishesafter 48 h incubationat (36 + 2)°C.Theresults of the alternative method are
presentedfor areadingafter (21+ 3) h of incubationat (36+ 2)°C.

For both methods, all counted coliformswere confirmed as E. coli. All results presentedare expressedn
numberof Escherichizoli per 250 mLof water.

Dataof laboratoriesH, | and Lwere excludedfrom final analysisof results:

rlaboratoryH presented results are very different comparingtarget contamination level and between
repetition valuesfor the two methods.However for eachsampletested,the valueswvere concordantbetween
the alternativemethod andthe referencemethod.

rforLaboratoryl, all resultsobtainedwith the referencemethod are between0 and 3 UFC/250mL while the
resultsof the alternativemethod seemcorrect. Theleadresearcheiin this laboratoryhasbeencontactedby
the expert laboratory and it seemsthat the personwho analyzeshave encounteredproblemsin sample
handling.

rlaboratonyk reported that the volume of water waslessthan 250 mL for two samplesanalyzedusingthe
alternativemethod.

ThelaboratoryM did not return his scorecardat the Expertlaboratorydespiteseveralreminders.
Theresultsof twelve laboratoriesare presentedin the followingtable 16.

Tablel6: E.colienumeratiorresultsfor 250mLsamplewater (RM:referencemethod,AM: alternativemethod,
R1:replicatel and R2:replicate2)

LevelO Levell Level2 Level3
Laloratory RM AM RM AM RM AM RM AM

R1|R2|R1|R2|R1|R2|R1|R2| R1|R2|R1| R2| R1 | R2 | R1 R2

A <1|<1|<1|<1|14|19|23|13|62|58|52|55| 134|127 | 124 | 106

C <1|<1|<1|<1|16|18|18|10|63|65|69|52| 141 | 116| 152 | 131
D <1|<1|<1|<1/16(13(21|10|53|71|58|44| 122|114 126 96
E <1|<1|<1|<1|26|15|13|13|56|55|59|46| 128| 126| 120 | 106

F <l1|<1|<1|<1|19|18|21| 8 |74|64|46 |50 147|128 | 111 | 126
H <1|<1|<1(<1|18|20|10|10| 73|74 |73| 74| 116|149 | 134 | 144

I <l1|<1|<1|<1|16|14|14|15|84|73|56|57| 123|127 | 125 | 133

J <1|<1|<1|<1|17|14|11|15|44|49| 27|49 117| 52 92 54

K <l|<1|<1|<1|26|13|15| 8 |62|72|54|64|120| 90 | 108 | 119

M <l|<1|<1|<1|17|22|14| 9 |72|81|66|47|136| 157 | 132 | 122
N <l1|<1|<1|<1|124(20|16|18|72|84|64|61|152| 126| 131 | 100

O <1|<1|<1|<1|21(16|20|13|52|53|51|54|122| 115| 113 | 99
Expert <1|<1|<1|<1|212(15|20| 7 |66|44|41|42| 125|117 | 135 | 98




3.3. Interpretation of the results
Thedata presentedin the following paragraphswere calculatedfrom the resultsin CFU/250mL an in log
CFU/250mLin the samewaythan the presentationof the resultsof the preliminarystudy.

3.3.1. Biascalculation
Tablel7 showsthe targetvalue,the mean,standarddeviationof fidelity, the relativebiasandthe biasof each
levelof contamination.

Tablel7: calculationof the biasof the alternativemethod

Valuesin CFU/250mL log CFU/250mL
Contaminationlevel Low Medium High Low Medium High
Targetvalue 17.00 64.50 126.00 1.23 181 2.10
Mean 14.08 55.33 111.82 1.13 1.74 2.06
Relativebias 0.17 0.14 0.07 8,28% 4,14% | r1,93%
Bias 0.83 0.86 0.93 0.10 0108 0.04

Theaacuracyof the method is estimatedby the biaswhichvariesfrom 0.83to 0.93UFC/250nLand from r
0.10log UFC/250nLto 0.04log UFC/250mL.Thebiascalculatedin the comparativestudyvariesfrom .50
to 4.00UFd testportionandfrom 0.04to 0.01log UFC test portion (E.colior coliforms).

3.3.2. Accuracyprofile
Table18 showsthe valuesof toleranceand the tolerancelimits of the alternative method for probability of
tolerancevaluesof 80%and90%.

Tablel8: Valuesandtolerancelimits of the alternativemethod

Probability CFU/250mL log CFU/250mL
of Niveaux
tolerance Bas Moyen Haut Bas Moyen Haut
Lowtolerancevalue 7.36 41.13 88.72 0.92 1.61 1.94
80% Hightolerancevalue 20.81 69.54 144.95 1.34 1.86 2.18
Lowtolerancelimit 43% 64% 70% 0.31 020 0.016
Hightolerancelimit 122% 108% 115% 0.11 0.05 0.08
Lowtolerancevalue 5.35 36.85 80.18 0.86 1.57 1.90
0% Hightolerancevalue 22.82 73.82 153.49 1.40 1.90 2.22
Lowtolerancelimit 31% 57% 64% 0.37 0Rr4 0r20
Hightolerancelimit 134% 114% 122% 0.17 0.09 0.12

Figure4 showsthe accuracyprofilesin CFU/250nLandin log CFU/250mL for a toleranceprobability of 80%
and90%.



Figure4: Accuracyprofile of the alternativemethodwith toleranceprobabilityat 80 %and 90%
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Theaccuracyprofile obtained from the resultsof the referencemethod and the alternative method shows
that the biasof REBECG2FWATERS®ethodfor the enumerationof coliformsand Escherichiaoliin drinking

water is acceptable Thetolerancelimits of the alternativemethod for a probability of 80%or 90%tolerance
areincluded within the limits of acceptabilityof 70%or 0,4 l0g.

Thedataobtainedby the collaboratorsare presentedunderthe shapeof two rdimensionajraphsin CFU/250

x Comments

mLandin log CFU/250mLin the figure belowfor a better appreciationof the data.

Figureb: two rdimensionajraphfor the interlaboratay studydata
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4. Conclusion

Thelinearity andrelativeaccuracyof the method REBECC2RVATER I the enumerationof Escherichiaoli
and coliformsin drinkingwater are satisfactory.

Thebiasbetweenthe two methodsis acceptableThelimits of detectionand quantificationof the methodare
satisfactory.

REBECG2FWATER®ethodfor the enumerationof coliformsand Escherichig@oliis specificand selective.

Thebiasof the alternativemethodis relativelystablefrom the low level of contaminationto the highlevelof
contamination.For all levelsof contamination,the tolerancelimits are betweenthe limits of acceptability,
meaningthat at least80%of the resultswill be betweenthe limits of acceptabilityasdefinedat 70%or 0,4
log.

Massy, 12" July,2016
OlivierMathia
Researchengineer
Unit InnovationBiology
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REF AEB120031/ AEB520031
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REBECCA™ CF WATERS

Pour contréle microbiologique exclusivement

Milieu chromogénique pour le contréle des eaux de consommation humaine

INTRODUCTION ET OBJET DU TEST

AES 10/13 — 04/12
METHODES D’ANALYSE DE L'EAU
http://nf-validation.afnor.org/en

Méthode REBECCA™ CF waters
(Dénombrement des E.coli et coliformes )
Pour tous échantillons d’eau de consommation humaine.
La date de fin de validité de la certification NF VALIDATION est
précisée sur le certificat.

REBECCA™ CF WATERS est un milieu chromogénique
pour le dénombrement direct sans confirmation dans les
eaux de consommation humaine a faible Matiere en
Suspension.

PRINCIPE

Avec le milieu REBECCA™ CF WATERS |le
dénombrement de E.coli se fait par la détection de la ED-
glucuronidase colorant les colonies en bleu avec ou sans
halo bleu.

Les Coliformes exprimant leur Béta-Galactosidase seront
colorés, par I'utilisation d’'un substrat spécifique en rose a
violet.

Le mélange d’'agents sélectifs inhibe la croissance de la
flore interférente.

PRESENTATION

Milieu prét a I'emploi
AEB120031 : Coffret de 10 boites 55 mm
REBECFW*
AEB520031 - Coeffret de- 120 beites 55-mm
*: Imprimé sur le contenant

COMPOSITION

Formule théorique.

Ce milieu peut étre ajusté et/ou
de performances imposés:

supplémenté en fonction des criteres

Peptone pancréatique de caséine ..........c.ccccuveveevrencnnennnn 1,00g
EXtrait de [EVUIE.......ceecuveciecreectece et 2,009
NaCl......c.co......

NaH,PO, 2H,0

Na;HPO,

Pyruvate de sodium .........ccccvveviieeiiiie e 1,009
Sorbitol............

Tryptophane

AJENLS SEIECHTS.....c.eeeeee e 0,169
Substrat chromogeénique ............ccvevvireniinenerecee 0,409
X0 T S 15,009
BQU ..o 1000,00mL

MATERIEL NECESSAIRE MAIS NON FOURNI

xEtuve bactériologique.
xRampe de filtration

xUnité de filtration ou membrane stérile de 45 p

PRECAUTIONS D'UTILISATION

xPour contr6le microbiologique exclusivement.

xPour usage professionnel uniquement

xCe coffret contient des composants d'origine animale.
La maitrise de l'origine et/ou de I'état sanitaire des
animaux ne pouvant garantir de fagon absolue que ces
produits ne contiennent aucun agent pathogéne
transmissible, il est recommandé de les manipuler avec
les précautions d'usage relatives aux produits
potentiellement infectieux (ne pas ingérer; ne pas
inhaler).

x Les prélevements, cultures microbiennes et produits
ensemencés doivent étre  considérés comme
potentiellement infectieux et doivent étre manipulés de
facon appropriée. Les techniques aseptiques et les
précautions usuelles de manipulation pour le groupe
bactérien étudié doivent étre respectées tout au long de
la manipulation; se référer a " CLSI® M29-A, Protection
of Laboratory Workers From occupationally Acquired
Infections; Approved Guideline — Révision en vigueur".
Pour informations complémentaires sur les précautions
de manipulation, se référer a "Biosafety in
Microbiological and Biomedical Laboratories — CDC/NIH
- Derniére édition ", ou a la réglementation en vigueur
dans le pays d'utilisation.

x Les milieux de culture ne doivent pas étre utilisés
comme matériau ou composant de fabrication.

xNe pas utiliser les réactifs aprés la date de péremption.

x Ne pas utiliser les réactifs dont I'emballage est
détérioré.

xNe pas utiliser des boites contaminées ou exsudées.

x Le milieu doit étre utilisé selon le mode opératoire
indigué dans cette notice. Toute déviation de
méthodologie peut modifier les résultats.

CONDITIONS DE STOCKAGE

xLes boites se conservent entre 2°C et 8°C dans leur
coffret jusqu’a la date de péremption.
xConserver a l'abri de la lumiére.

ECHANTILLONS

Suivre les recommandations des normes en vigueur pour
la réalisation des prélevements et la préparation des
échantillons

MODE OPERATOIRE

Méthode alternative certifiée NF VALIDATION

Apres filtration de I'échantillon selon les recommandations
de la norme EN I1SO 9308-1 (2000) déposer la membrane
(quadrillage vers le haut) sur la gélose en veillant a ne pas
emprisonner de bulle d’air dessous. (1)

Incuber les boites 21 heures r 3 heures a 36°C r 2°C.

RESULTATS

Retenir les boites contenant moins de 150 colonies
caractéristiques.

X E. coli ED-glucuronidase +: colonies bleues
avec ou sans halo

X Coliformes autres que des E. coli  ED-

glucuronidase+: colonies roses a violettes.
Rendre le résultat en tenant compte du volume filtré

bioMérieux SA

Frangais - 1



REBECCA CF WATERS

520031 C Draft 2 pour BT AFNOR - fr - 2016/03

LIMITES DU TESTS

X Il existe quelques souches d'E.coli ED-
glucuronidase négative, par exemple E.coli O157.
X Certaines souches, autres qu’E.coli possédent

une ED-glucuronidase et sont susceptibles de donner
des colonies bleues. Par exemple : certaines souches de
Salmonella, shigella ...

X Du fait du principe utilisé, le milieu REBECCA CF
WATERS met en évidence les bactéries lactose négative
mais E- galactosidase positive.

CONTROLE DE QUALITE

Le REBECCA™ CF Waters est congu et développé afin
de répondre aux exigences de qualité les plus strictes.
Les résultats des souches testées lors du contr6le
d’activité bactériologique figurent sur le certificat de
contrble de qualité de chaque lot, disponible sur la
bibliotheque technique de notre site internet institutionnel
(www.biomerieux.com).

ELIMINATION DES DECHETS

Les réactifs non utilisés peuvent étre éliminés comme
déchets non dangereux. Eliminer les réactifs utilisés ainsi
gue les matériels & usage unigque contaminés en suivant
les procédures relatives aux produits infectieux ou
potentiellement infectieux.

Il incombe a chaque laboratoire de gérer les déchets et
les effluents qu'il produit selon leur nature et leur
dangerosité, et d'en assurer (ou faire assurer) le
traitement et ['élimination selon les réglementations
applicables.

HISTORIQUE DE REVISION
Catégories de type de modification :

N/A Non Applicable (premiére version)

Correction d’anomalies présentes dans la documentation

Ajout, révision et/ou retrait d’'informations relatives au produit
Modifications d'ordre non technique perceptibles par I'utilisateur

Correction
Modification technique
Administratif

REFERENCES BIBLIOGRAPHIQUES

. 7 Qualité ,
b i . MG e
stmerbrane:

1. Qualité de I'eau — Dénombrement des Escherichia coli et
des bactéries coliformes — Partie 1 : Méthode par
filtration sur membrane pour les eaux a faible teneur en
bactéries. — EN 1SO 9308-1 (2000)

TABLE DES SYMBOLES

Symbole Signification

Référence du catalogue

Fabricant

Limites de température

Utiliser jusque

Code du lot

Consulter les instructions
d'utilisation

Contenu suffisant pour "n" tests

Certificat de contréle qualité
Lot conforme au Protocole de
Contréle Qualité en vigueur

XXXIY

Conserver a 'abri de la lumiere

Remarque : Les modifications mineures de typographie, de grammaire et de mise en page n'apparaissent pas dans

I'historique des révisions.

Date de version Référence du document

Type de modification

Résumé de la modification

Administratif

Création de I'historique des révisions

2016/03 520031C

Modification
technique

Présentation, Mode  opératoire ,
Références bibliographiques , Table des
Symboles

BIOMERIEUX, le logo bleu et REBECCA sont des marques utilisées, déposées et/ou enregistrées appartenant a bioMérieux, ou a l'une de ses filiales, ou
a l'une de ses sociétés. CLSI est une marque appartenant a Clinical Laboratory and Standards Institute Inc Les autres marques et noms de produits

mentionnés appartiennent a leurs propriétaires respectifs.

bioMérieux SA
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673 620 399 R.C.S LYON
Tél. 33 (0)4 78 87 20 00
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APPENDIX

ALTERNATIVMETHODOPROTOCOL

Water filtrati on

Filter LOOmL (or 250 mL for bottled water)
of water sampleon a sterilemembrane
Placethe membraneon the centerof the Petridishcontainingthe REBECCAFWATER&edium

Incubation

Incubatethe Petridishat (36+2) °Cfor (21£3)hours

Reading

t D rglucuronidsepositiveE.coli: blue colonies
Coliformsother than E.coli: pink colonies
Coliforms:pink colonies+ blue colonies



APPENDIZ

REFERENGETHOIPROTOCOL

Filtration surmembrane
Filtrer LOOmL*d'échantillonsurmembranestérile
Placera membranesur milieu TTCQtergitol en boite de Petri

Incubation
Incuberla boite de Petria (36+2) °Cpendant(21+ 3) heures
Etpendant(24+ 2) heuresde plussilescoloniesne sontpascaractéristiques

Lectureet Confirmation
Lescoloniescaractéristiquesontlesbactérieslactosepositives.
Apartir de 10 coloniesisolées effectuerlestestsde confirmation: oxydaseet productiond’indole

Expressiordesrésultats
Nombresde coliformes(Oxydase)et d’Escherichizoli (Oxydase- et Indole+)/ 100mL*
d’échantillon

*: 250mLdansle casdeseauxembouteillées



Appendix 4 - Stress bactérien

- _ Intensité
Code Souche Origine Stress appliqué du stress
CIT.2.4 Citrobacter koseri Effluent secondaire 72h a -80°C 1
ESC.1.114 |Escherichia coli Eau de puits 72h a -20°C 2.4
ESC.1.115 |Escherichia coli Eau de puits 4h a -80°C + 45 min a 37°C 0 .5
KLE.1.2 |Klebsiella ox ytoca Effluent secondaire Stress chloration 1 ,0
ESC.1.119 |Escherichia coli Eau de distribution 4h a2 -80°C + 45 min a 37°C +20 min a 51 °C 1 1
ENTB.3.3 |Cronobacter muytjensii CIP 103581 7 min a 56°C 2 7
ESC.1.124 |Escherichia coli Eau de riviere (Tamise) 3 semaines a -20°C + 5 min a 56 °C | ,0
CIT.1.4 Citrobacter freundii Eau de puits 4h a -80°C + 45 min a 37°C 0 5
ENTB.1.2 |Enterobacter aerogene s CIP60.86 T 4h a -80°C + 45 min a 37°C +20 min a 51 °C 1 ,0
EwI.1.1 Kluyvera intermedia CIP 79.27 4h a -80°C + 45 min a 37°C +20 min a 51 °C 0 .9
ESC.1.122 |Escherichia coli Eau 4ja4°C+30minabl-°C 0,6
SER.4.1 |Serratia rubidaea CIP 104261 72h a -80°C 0 ,8
ESC.1.112 |Escherichia coli Effluent secondaire 4ja4°C+30minabl-°C 0,9
RAH.1.2 |Rahnella aquatilis Eau (Seine) 4ja4°C+30minab1°C 0,5
ENTB.2.5 [Enterobacter cloacae Eau de riviere (Saint O ger) 3 semaines a -20°C + 5 min a 56 °C 1,3
KLE.1.3 Klebsiella ox ytoca Eau du robinet zone de plonge 3 semaines a -20°C + 5 min a 56 °C ) 7
CIT.1.3 Citrobacter freundii Eau de puits 3 semaines a -20°C + 5 min a 56 °C ) .9
ESC.1.123 |Escherichia coli Eau Stress chloration 0 ,5
ENTB.2.4 [Enterobacter cloacae Eau de riviere (Moselle) 1h a-80°C + 1h a 37°C +1h a -80°C + 1h a 37°C 0 .5
LEC.1.2 |Leclercia adecarboxylata CIP 82.92 Stress chloration + 20 min a 50°C D 7
ESC 1.111 [Escherichia coli Eau de fontaine 1h a-20°C +30 min a 51 °C 1 ,0
CIT.2.2 Citrobacter koseri (C. diversus) CIP 82.87 T 1h a-20°C +30 min a 51 °C 0 ,6
CIT.15 Citrobacter freundii Eau de puits 1h a-20°C +30 min a 51 °C 0 7
ESC.1.113 |Escherichia coli Eau de puits 3 semaines a 4°C 0,8
ESC.1.121 |Escherichia coli Eau 3 semaines a 4°C 0,6
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Appendix 6 - Linéarité - Résultats bruts

Reference method*

Alternative method

Replicate 1 Replicate 2 Replicate 1 Replicate 2
Strain code Water type ‘ Final result Final result ‘ Final result Final result - Final result Final result - Final result Final result
CFU / | Confir- log CFU / | Confir- log CFU / | Confir- log CFU / | Confir- log
. CFU/100 or . CFU/100 or . CFU/100 or . CFU/100 or
plate | mation 250 mL CFU/100 or | plate | mation 250 mL CFU/100 or | plate | mation 250 mL CFU/100 or | plate | mation 250 mL CFU/100 or
250 ml_ 250 ml 250 ml 250 ml.
7 + 7 0,845 7 + 7 0 ,845 6 + 6 0 ,778 10 + 10 1 ,000
. 31 + 31 1,491 32 + 32 1 ,505 40 + 40 1 ,602 21 + 21 1 ,322
ciT.14 Mineral water 69 n 69 1,839 77 n 77 1,886 71 - 71 1,851 77 n 77 1,886
120 + 120 2,079 123 + 123 2,090 133 + 133 2,124 129 + 129 2,111
8 + 8 0,903 12 + 12 1,079 3 + 3 0,477 6 + 6 0,778
. 35 + 35 1,544 39 + 39 1 ,591 40 + 40 1 ,602 38 + 38 1 ,580
ciT.14 Fountain water 59 n 59 1,771 51 n 51 1,708 77 - 77 1 886 | 85 n 85 1,929
132 + 132 2 121 138 + 138 2,140 130 + 130 2,114 137 + 137 2,137




Linearity - Coliforms - Mineral water - CFU/250 mL

Reference method*

Level Rep.1 Rep.2 M SD
1 7 7 7,0 0,000
2 31 32 31,5 0,707
3 69 77 73 ,0 5,657
4 120 123 121 ,5 2,121
Mx = 58,250
q= 4 MEDx = 52,250
n= 2 SDbx = 50,200
N= gn= 8
MEDwx = 1,414
SDwx = 2,151
rob. SDwx = 2,097
Calculation method Sx = 46,533
OLS; x=ré f Sy = 50,470
R= 2,408 r= 0,999
rob.R = 2,500 = 1,083
a= -2,234
M(Réf.) Alt. Est. y Déviation
7,0 6,0 5,350 0,650
31,5 40,0 31,894 8,106 Res.SD = 6,504
73,0 71,0 76,855
121,5 133,0 129,401 3,599
7,0 10,0 5,350 4,650
31,5 21,0 31,894
73,0 77,0 76,855 0,145
121,5 129,0 129,401
Sh = 0,053
Sa= 3,842
p(t;b=1) = 0,165
p(t;a=0) = 0,582
t(b) = 1,579
t(a) = 0,581
Linéarité
F= 2,734 p(F) = 0,179
rob.F = 2,619 rob. p( F) = 0,187

Alternative method

Rep.1 Rep.2 M SD
6 10 8,0 2,828
40 21 30,5 13,435
71 77 74,0 4,243

133 129 131 ,0 2,828
My = 60,875
MEDvy = 52,250
SDby = 54,185

MEDw y = 3,536

SDw y = 5,178

rob. SDw vy = 5,242

Alternative method (CFU/250 mL)

140

120

100

[e]
o

[e2]
o

N
o

N
o

Linearity - Coliforms - Mineral water - CFU/250 mL

50 100

Reference method (CFU/250 mL)

150




Linearity - Coliforms - Mineral water - log CFU/250 mL

Reference method*

Level Rep.1 Rep.2 M SD
1 0,845 0,845 0,845 0,000
2 1,491 1,505 1,498 0,010
3 1,839 1,886 1,863 0,034
4 2,079 2,090 2,085 0,008
Mx = 1,573
q= 4 MEDx = 1,680
n= 2 SDbx = 0,542
N= gn= 8
MEDwx = 0,009
SDwx = 0,013
rob. SDwx = 0,013
Choix méthode Sx 0,502
OLS; x=ré f Sy 0,506
R= 7,077 r= 0,998
rob.R = 10,488 = 1,006
a 0,003
M(Réf.) Alt. Est. y Deviation
1,167 1,279 1,177 0,102
1,462 1,544 1,473 0,071 Res.SD = 0,085
1,848 1,863 1,861 0,002
2,031 1,940 2,046
1,167 1,230 1,177 0,054
1,462 1,580 1,473 0,106
1,848 1,813 1,861
2,031 2,049 2,046 0,004
Sbh = 0,064
Sa= 0,105
p(t;b=1) = 0,932
p(t;a=0) = 0,980
t(b) = 0,089
t@@) = 0,026
Linéarité
F= 0,683 p(F) = 0,556
rob.F = 0,809 rob. p( F) = 0,507

Alternative method
Rep.1 Rep.2 M SD
0,778 1,000 0,889 0,157
1,602 1,322 1,462 0,198
1,851 1,886 1,869 0,025
2,124 2,111 2,117 0,009
My = 1,584
MEDy = 1,666
SDby = 0,536
MEDw vy = 0,091
SDw y = 0,090
rob. SDw vy = 0,135

Alternative method (log CFU/250 mL)

2,5

15

0,5

Linearity - Coliforms - Mineral water - log CFU/250 mL

0,5

1

15

Reference method (log CFU/250 mL)

2,5




Level
1
2
3
4
aq= 4
n= 2
N= gn= 8
Calculation method
GMFR
R =
rob.R =
Res.SEM =
Res.SD =
Sx = 49,885
Sy 51,589
r= 0,967
b= 1,034
a 3,226
Sb 0,202
Sa 14,848
Linearit v
F= 231,228
rob.F = 64,846

Linearity - Coliforms - Fountain water - CEFU/100 mL

Reference method*

Rep.1 Rep.2 M SD
8 12 10,0 2,8
35 39 37 ,0 2,8
59 51 55 ,0 5,7
132 138 135 ,0 4.2

Mx = 59,250
MEDx = 46,000
SDbx = 53,780

MEDwx = 3,536

SDwx = 2,872

rob. SDwx = 5,242

0,977

1,000

17,496

24,743

Est y Deviation
13,568
41,490
60,105 20,895
142,838
p(t;b=1) = 0,872 t (b) = 0,169
p(t;a=0 ) = 0,835 t(a) = 0,150
p(F) = 0,000
rob. p(F) = 0,001

Alternative method

Rep.1 Rep.2 M SD
3 6 4.5 2,1
40 38 39,0 1,4
77 85 81,0 5,7
130 137 133 ,5 4,9
My = 64,500
MEDvy = 60,000
SDby = 55,628

MEDw y = 3,536

SDw y = 2,806

rob. SDw vy = 5,242

Alternative method (CFU/100 mL)

140

120

100

80

60

40

20

Linearity - Coliforms - Fountain water - CFU/100 mL

100

Reference method (CFU/100 mL)

150




Level
1
2
3
4
aq= 4
n= 2
N= gn= 8
Calculation method
GMFR
R =
rob.R =
Res.SEM =
Res.SD =
Sx = 0,441
Sy 0,617
r= 0,975
b= 1,399
a -0,686
Sb 0,239
Sa= 0,395
Linearit v
F= 32,271
rob.F = 166,791

Linearity - Coliforms - Fountain water - log CFU/100 mL

Reference method*

Rep.1 Rep.2 M SD
0,903 1,079 0,991 0,125
1,544 1,591 1,568 0,033
1,771 1,708 1,739 0,045
2,121 2,140 2,130 0,014
Mx = 1,607
MEDx = 1,653
SDbx = 0,473
MEDwx = 0,039
SDwx = 0,048
rob. SDwx = 0,058
1,577
0,596
0,183
0,258
Est y Deviation
0,701
1,508 0,083
1,748 0,160
2,295
p(t;b=1) = 0,146 t (b) = 1,670
p(t;a=0 ) = 0,133 t(a) = 4,270
p(F) = 0,003
rob. p(F) = 0,000

Alternative method

Rep.1 Rep.2 M SD
0,477 0,778 0,628 0,213
1,602 1,580 1,591 0,016
1,886 1,929 1,908 0,030
2,114 2,137 2,125 0,016
My = 1,563
MEDvy = 1,749
SDby = 0,661
MEDw y = 0,023
SDw y = 0,076
rob. SDw vy = 0,034

Alternative method (log CFU/100 mL)

2,5

15

0,5

Linearity - Coliforms - Fountain water - log CFU/100 mL

0,5
Reference method (log CFU/100 mL)

1

15

2,5




Appendix 6 - Linéarité - Résultats bruts

Reference method*

Alternative method

Replicate 1 Replicate 2 Replicate 1 Replicate 2
Strain code Water type ‘ Final result Final result ‘ Final result Final result - Final result Final result - Final result Final result
CFU / | Confir- log CFU / | Confir- log CFU / | Confir- log CFU / | Confir- log
. CFU/100 or . CFU/100 or . CFU/100 or . CFU/100 or
plate | mation 250 mL CFU/100 or | plate | mation 250 mL CFU/100 or | plate | mation 250 mL CFU/100 or | plate | mation 250 mL CFU/100 or
250 ml_ 250 ml 250 ml 250 ml.
18 + 18 1,255 12 + 12 1,079 19 + 19 1,279 17 + 17 1 ,230
. 29 + 29 1,462 29 + 29 1,462 35 + 35 1 ,544 38 + 38 1 ,580
ESC.1.111 Spring water 68 n 68 1,833 73 n 73 1 _.863 73 - 73 1 863 | 65 n 65 1813
108 + 108 2,033 107 + 107 2,029 87 + 87 1,940 112 + 112 2,049
6 + 6 0,778 8 + 8 0,903 6 + 6 0,778 7 + 7 0,845
45 + 45 1,653 29 + 29 1,462 37 + 37 1 ,568 33 + 33 1 ,519
ESC.1.111 Tap water 83 T 83 1,919 90 ¥ 90 1 954 | 83 + 83 1 919 | 70 T 70 1,845
118 + 118 2,072 124 + 124 2,093 120 + 120 2,079 131 + 131 2,117




R

Level
1
2
3
4
aq= 4
n= 2
N= gn= 8
Calculation method
GMFR
rob.R =
Res.SEM =
Res.SD =
Sx = 38,866
Sy = 34,062
r= 0,997
b= 0,876
a= 7,110
Sb = 0,052
Sa= 3,355
Linearit v
F= -0,344
rob.F = 0,185

Linearity - Escherichia coli - Spring water - CEU/250 mL

Reference method*

Rep.1 Rep.2 M SD
18 12 15,0 4,243
29 29 29 ,0 0,000
68 73 70 ,5 3,536
108 107 107 ,5 0,707
Mx = 55,500
MEDx = 49,750
SDbx = 41,919

MEDwx = 2,121

SDwx = 1,969

rob. SDwx = 3,145

3,365

1,833

3,480

4,921

Est y Deviation
20,256
32,526 3,974
68,896 0,104
101,322
p(t;b=1) = 0,054 t (b) = 2,391
p(t;a=0 ) = 0,078 t(a) = 1,821
p(F) = 0,728
rob. p( F) = 0,838

Alternative method

Rep.1 Rep.2 M SD
19 17 18,0 1,414
35 38 36,5 2,121
73 65 69,0 5,657
87 112 99 ,5 17,678
My = 55,750
MEDvy = 52,750
SDby = 35,987

MEDw y = 3,889

SDw y = 6,624

rob. SDw vy = 5,766

Alternative method (CFU/250 mL)

140

120

100

80

60

40

20

Linearity - Escherichia coli - Spring water - CFU/250 mL

100

Reference method (CFU/250 mL)

150




Linearity - Escherichia coli - Spring water - log CFU/250 mL

Reference method*

Level Rep.1 Rep.2 M SD
1 1,255 1,079 1,167 0,125
2 1,462 1,462 1,462 0,000
3 1,833 1,863 1,848 0,022
4 2,033 2,029 2,031 0,003
Mx = 1,627
q= 4 MEDx = 1,655
n= 2 SDbx = 0,388
N= gn= 8
MEDwx = 0,012
SDwx = 0,045
rob. SDwx = 0,018
Choix méthode Sx 0,362
OLS; x=ré f Sy 0,303
R= 0,754 r= 0,997
rob.R = 2,832 = 0,835
a 0,303
M(Réf.) Alt. Est. y Deviation
1,167 1,279 1,278 0,001
1,462 1,544 1,525 0,019 Res.SD = 0,047
1,848 1,863 1,847 0,017
2,031 1,940 2,000
1,167 1,230 1,278
1,462 1,580 1,525 0,055
1,848 1,813 1,847
2,031 2,049 2,000 0,049
Sbh = 0,049
Sa= 0,081
p(t;b=1) = 0,015
p(t;a=0) = 0,010
t(b) = 3,371
t(a) = 3,731
Linéarité
F= 3,800 p(F) = 0,119
rob.F = 0,462 rob. p( F) = 0,660

Alternative method
Rep.1 Rep.2 M SD
1,279 1,230 1,255 0,034
1,544 1,580 1,562 0,025
1,863 1,813 1,838 0,036
1,940 2,049 1,994 0,078
My = 1,662
MEDy = 1,700
SDby = 0,325
MEDw vy = 0,035
SDw y = 0,034
rob. SDw vy = 0,052

Alternative method (log CFU/250 mL)

2,5

15

0,5

Linearity - Escherichia coli - Spring water - log CFU/250 mL

0,5

Reference method (log CFU/250 mL)

1

15

2,5




Level
1
2
3
4
aq= 4
n= 2
N= gn= 8
Calculation method
GMFR
rob.R =
Res.SEM =
Res.SD =
Sx = 47,251
Sy 48,177
r= 0,993
b= 1,020
a -3,231
Sb 0,090
Sa 6,716
Linearit v
F= 14,785
rob.F = 3,209

R

Linearity - Escherichia coli - Tap water - CFU/100 mL

Reference method*

Rep.1 Rep.2 M SD
6 8 7,0 1,4
45 29 37 ,0 11,3
83 90 86 ,5 4.9
118 124 121 ,0 4.2

Mx = 62,875
MEDx = 61,750
SDbx = 50,755

MEDwx = 4,596

SDwx = 4,644

rob. SDwx = 6,814

0,943

1,154

7,326

10,361

Est y Deviation

3,906 2,594

34,493 0,507

84,963

120,138 5,362
p(t;b=1) = 0,834 t (b) = 0,219
p(t;a=0 ) = 0,647 t(a) = 0,630

p(F) = 0,014

rob. p( F) = 0,147

Alternative method

Rep.1 Rep.2 M SD
6 7 6,5 0,7
37 33 35,0 2.8
83 70 76,5 9,2
120 131 125 ,5 7,8
My = 60,875
MEDvy = 55,750
SDby = 51,790

MEDw y = 5,303

SDw y = 4,380

rob. SDw vy = 7,863

Alternative method (CFU/100 mL)

140

120

100

80

60

40

20

Linearity - Escherichia coli - Tap water - CFU/100 mL

50 100
Reference method (CFU/100 mL)

150




