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Foreword 
 

Studied method   

XplOrer64™ / CheckN’Safe™ Enterococci Kit. 

 

Reference method*   
❖ NF EN ISO 7899-1: 1999 « Water quality - Detection and enumeration of 

intestinal enterococci in surface and waste water - Part 1: miniaturized method 

(Most Probable Number) by inoculation in liquid medium». 

 

Scope  

❖ Bathing waters 

❖ Waste waters 

❖ Raw and processed waste water 
 

 

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

  

(https:/nf-validation.afnor.org/en)


 

NF VALIDATION by AFNOR 

Certification 

Summary report  

CheckN’Safe™ Enteroccocci 

 V0 

September 2021                                  

3 

 

1 INTRODUCTION 5 

2 REVIEW OF CHANGES IN THE ALTERNATIVE METHOD SINCE THE PREVIOUS VALIDATION 5 

2.1 HISTORY OF VALIDATION 5 

2.2 REVIEW OF USER COMPLAINTS ABOUT THE METHOD 6 

3 METHODS PROTOCOLS 6 

3.1 PRINCIPLE OF ALTERNATIVE METHOD 6 

3.2 PROTOCOL REFERENCES 7 

3.3 RESTRICTIONS 7 

3.4 REFERENCE METHOD 8 

4 GOAL OF THE RENEWAL PROJECT 8 

5 SUMMARY OF RESULTS 9 

5.1 METHOD COMPARISON STUDY 9 

5.1.1 RELATIVE ACCURACY 9 

5.1.1.1 NUMBER AND NATURE OF SAMPLES 9 

5.1.1.2 RAW RESULTS 10 

5.1.1.3 STATISTICAL EXPLOITATION 11 

5.1.1.4 CONCLUSION 12 

5.1.2 LINEARITY 13 

5.1.2.1 CONTAMINATION LEVELS 13 

5.1.2.2 RAW RESULTS 13 

5.1.2.3 STATISTICAL EXPLOITATION 15 

5.1.2.4 CONCLUSION 15 

5.1.3 DETECTION AND QUANTIFICATION LIMITS 16 

5.1.3.1 PROTOCOL 16 

5.1.3.2 RESULTS 16 

5.1.3.3 CONCLUSION 17 

5.1.4 SPECIFICITY/SELECTIVITY 18 

5.1.4.1 PROTOCOL 18 

5.1.4.2 RESULTS 18 

5.1.4.3 CONCLUSION 18 

5.1.5 PRACTICABILITY 19 

5.1.6 CONCLUSION 20 

5.2 INTERLABORATORY STUDY 21 

5.2.1 INTERLABORATORY STUDY IMPLEMENTATION 21 

5.2.1.1 PARTICIPATING LABORATORIES 21 

5.2.1.2 VERIFICATION OF THE ABSENCE OF ENTEROCOCCUS IN THE MATRIX 21 

5.2.1.3 STABILITY OF THE STRAIN IN THE TEST MATRIX 21 



 

NF VALIDATION by AFNOR 

Certification 

Summary report  

CheckN’Safe™ Enteroccocci 

 V0 

September 2021                                  

4 

 

5.2.1.4 SAMPLES PREPARATION AND INOCULATION 22 

5.2.1.5 SAMPLES LABELING 22 

5.2.1.6 SAMPLES SHIPPING, RECEPTION AND ANALYSIS 22 

5.2.2 RESULTS 23 

5.2.2.1 TEMPERATURE AND STATE OF THE SAMPLES AT RECEPTION 23 

5.2.2.2 ENUMERATION OF TOTAL FLORA 23 

5.2.2.3 RESULTS FROM EXPERT LABORATORY AND PARTICIPATING LABORATORIES 23 

5.2.3 STATISTICAL INTERPRETATION 23 

5.2.3.1 BIAS 23 

5.2.3.2 ACCURACY PROFILE 24 

5.2.3.3 CONCLUSION 25 

5.3 CONCLUSION 26 

 

 

APPENDICES 

 

Appendix 1:  Analytical protocols 

Appendix 2:  Manufacturer notice 

Appendix 3:  Relative accuracy (results of 2009) 

Appendix 4:  Bacterial stress 

Appendix 5:  Relative accuracy (results of 2011) + further testing (results of 2014) 

Appendix 6:  Linearity 

Appendix 7:  LOD-LOQ results 

Appendix 8:  Selectivity = inclusivity/exclusivity (results of 2009)  

Appendix 9:  Results in enterococci observed by participants (interlaboratory study)   

 

  



 

NF VALIDATION by AFNOR 

Certification 

Summary report  

CheckN’Safe™ Enteroccocci 

 V0 

September 2021                                  

5 

 

1 Introduction 
 

XplOrer64™ / CheckN’Safe™ Enteroccocci was validated in 2009. Then, it was 

extended in 2010 for application in waste waters. Finally, this method was renewed in 

2014 and 2017.  

 

This project concerns a new renewal without modification of the method.  
 

2 Review of changes in the alternative method since the 

previous validation 
 

2.1 History of validation 
 

The method XplOrer64™ for the enumeration of intestinal enterococci was validated 

by AFNOR Certification in 2009 under the certificate number BRD 07-19 – 11/09 

according to the validation protocol for an alternative commercial method as compared 

with a reference method (revision 1). 

 

An extension study was realized in 2011 for application in waste waters (category 1b 

in 2010, new sub-category in 2013 « waste water, raw and processed waste water » 

of the category of industrial waters). The three protocols of the alternative method for 

this category were applied. 

 

In 2011, all the results of the comparative study of the initial validation and the 

extension study were analysed with the XplOrer64™ V3.0 software and the calibration 

curve QC Entero. The analyses were performed by EUROFINS IPL Nord in 

accordance with the applicable requirements.  

 

In 2014, for the first renewal study, exactitude further tests in samples of the category 

« bathing waters » were performed in duplicate, in order to be conform to the revision 

2 of the « Validation protocol for an alternative commercial method as compared with 

a reference method (revision 2) » of May 2013. These tests were realized by the ISHA 

laboratory. 

 

Since the last renewal in 2017, there were no changes of the alternative method: 

XplOrer64™, no changes of the reference method: NF EN ISO 7899-1: 1999 and no 

changes of the validation referential: « Validation protocol for an alternative commercial 

method as compared with a reference method (revision 2) ». 

 

 

 

 

 



 

NF VALIDATION by AFNOR 

Certification 

Summary report  

CheckN’Safe™ Enteroccocci 

 V0 

September 2021                                  

6 

 

The validation history is summarized in the following table : 

Method Date of 

approval 

Type of 

validation 

Comments Expert 

laboratory 

Protocol of 

validation 

Reference 

method 

XplOrer64™ / 

CheckN’Safe™ 

Enterococci 

06/11/2009 Validation Software V 1.0 IPL SED Nord Rev. 0 (2008) NF EN ISO 7899-

1 (1999) 

10/05/2010 Modification 1 Software V 2.0 NA Rev. 0 (2008) NF EN ISO 7899-

1 (1999) 

10/06/2011 Extension 1 Extension for waste waters & 

Software 3.0  

IPL SED Nord Rev. 1 (2010) NF EN ISO 7899-

1 (1999) 

19/06/2012 Modification 2 Add of the DropStop tool in the 

XplOrer software 

NA Rev. 1 (2010) NF EN ISO 7899-

1 (1999) 

13/05/2014 Renewal 1 Updates according to the revision 2 of 

the validation protocol   

ISHA Rev. 2 (2013) NF EN ISO 7899-

1 (1999) 

10/10/2017 Renewal 2 Request of supplementary tests of 

exclusivity  

ISHA Rev. 2 (2013) NF EN ISO 7899-

1 (1999) 

2021 Renewal 3  AdGène   Rev. 2 (2013) NF EN ISO 7899-

1 (1999) 

 

2.2 Review of user complaints about the method 
 

No user customer claims have been registered by AFNOR Certification.  

 

3 Methods protocols 
 

3.1 Principle of alternative method 
 

Conventional microbiological methods for intestinal Enterococci 

quantification in bathing water samples required between 2 to 3 days according to 

the referential used. 24 hrs additional confirmation tests are required in the membrane 

filtration methods, which are particularly tedious to perform. 

 

Requiring only few minutes to handle a filtration step or a direct inoculation 

according to the type of water to analyse, CheckN’Safe Enterococci test is a simple 

method to perform, for a quantitative result in real-time, specific to intestinal 

Enterococci species such as E. fecium, E. faecalis, E. durans, E. hirae… found in 

bathing water (sea marine or fresh) and in waste waters (water concentrated in 

suspended matters, like water from treatment plants). This test uses the XplOrer64™ 

System (Bio-Rad), based on a continuous real-time impedance technology which can 

process up to 64 samples simultaneously in random access. 
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With XplOrer64 method, the highest the bacterial concentration is, the soonest the 

time to results gives a positive signal and determines the Enterococci concentration in 

the water sample, constituting a real active tool for the water sanitary survey 

management: 

❖ under the surveillance of bathing water: for public information on water 

quality, prevention of public health, protection of coastal waters and freshwater 

pollution events, 

❖ for monitoring the quality of waste water from treatment plants or 

sewerage facilities: the reuse of effluent water for irrigation of crops or green 

areas for example, monitoring of raw water during heavy rains for example. 

 

 

CheckN’Safe™ technology principle:  

 

The XplOrer64-CheckN'Safe Enterococci method is an automated method 

for the detection and enumeration of intestinal Enterococci by measuring the 

impedance in a liquid medium, without confirmation (appendices 1 & 2). CheckN'Safe 

Enterococci test is based on bacterial growth in liquid culture medium, which takes 

place in an impedance measurement. Each cell of measurement contains a selective 

culture medium which allows the specific growth of Enterococci strains, two electrodes 

measuring the variation of the impedance signal during growth. 

 

The detection and analysis of data is optimized for use with the automated 

XplOrer64 (Bio-Rad). This test is particularly useful for detecting: 

 

❖ 370 Enterococci/100 ml of bathing water (freshwater or sea marine) in 10 h 

15 minutes 

❖ 250 Enterococci/100 ml of waste water in 10 hours 20 minutes 

 

 

3.2 Protocol references 
 

CheckN’Safe™ Enterococci test – Code : 3554721 : V3.5 

Notice XplOrer64 – V3.0 

 

3.3 Restrictions 
 

The kit certification of the CheckN’Safe™ Enterococci kit is for use with XplOrer64™ 

(Biorad). 
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3.4 Reference method 
 

❖ NF EN ISO 7899-1: 1999 « NF EN ISO 7899-1: 1999 « Water quality - Detection 

and enumeration of intestinal enterococci in surface and waste water - Part 1: 

miniaturized method (Most Probable Number) by inoculation in liquid medium». 

 

Steps of the reference method are schematized in appendix 1.   

 

 

4 Goal of the renewal project 
 

This study concerns the renewal of the XplOrer64/CheckN’Safe™ Enteroccocci 

method. 

 

  During the previous renewal in 2017, the BT issued a favourable opinion to 

renew the validation of the method by comparison with the reference method NF EN 

ISO 7899-1 (1999) and according to the validation protocol for an alternative 

commercial method as compared with a reference method - Revision 2 (2013) of the 

NF VALIDATION mark, in its application to water analysis (NF148), for the following 

field of application: enumeration of intestinal enterococci "bathing water "and" waste 

water, raw and processed waste water". This opinion was issued subject to additional 

exclusivity studies on 8 species tested at rates below 104 CFU / mL. As the exclusive 

data have not been submitted by the ISHA expert laboratory, the experiments 

will be repeated by AdGène. 

 

On the other hand, a modification of the standard NF EN ISO 8199: 2018 was 

done by the last renewal of 2017 implying an evolution of the enumeration rules for the 

reference method. This concerns the quantitative methods of enumeration on solid 

medium by incorporation; spreading or by membrane filtration but does not involve any 

modification for the enumeration using a liquid medium; which is the case for the NPP 

reference method of the NF EN ISO 7899-1 reference method. Therefore, these 

updates of NF EN ISO 8199: 2018 will not involve any further testing.  
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5 Summary of results 
 

5.1 Method comparison study 
 

5.1.1 Relative accuracy 

 

The relative accuracy is defined as the closeness of agreement between test result 

and the accepted reference value. The relative accuracy is the level of correspondence 

between the response obtained with the reference method and the response obtained 

with the alternative method on the same samples. 

 

5.1.1.1 Number and nature of samples 

 

❖ Initial validation study (2009)  

The first statistical analysis involved 63 exploitable results from 170 samples (Including 

160 samples naturally contaminated and 10 samples artificially contaminated), 

belonging to the two categories water: fresh water (40 exploited samples) and marine 

water (33 exploited samples). The 10 artificially contaminated samples were seawater 

samples obtained by contaminating seawater with wastewater treatment plant water 

(concentration between 103 and 104 cells / 100 mL) in order to obtain high 

concentrations. 

The trials were performed in simples by both methods. Data exploitation in 2011 with 

the version 3 of the XplOrer64 software had made it possible to retain 39 results for 

fresh water and 15 results for marine waters (appendix 3). 

 

❖ Extension study (2011)  

Statistical analysis focused on 68 exploitable results from 109 treated waste water 

(wastewater treatment plant effluents), all naturally contaminated, and analyzed in 

duplicate by both methods. Three protocols were tested, the general protocol (filtration 

of 100 mL), the protocol specific 1 (filtration of 10 mL) and specific protocol 2 

(inoculation of 1 mL) (appendix 5). 

 

❖ Renewal study and further testing (2014)  

One category of water, bathing water, was tested in duplicate with the reference 

method and the alternative method. 

The different types of samples analyzed are presented in Table 1. 

 

Enumeration Water type Samples analyzed Samples exploited 

Enterocoques 

Fresh water 14 10 

Marine water 24 10 

Total 38 20 

Table 1: number and nature of samples analyzed 
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A total of 38 samples were analysed and 20 results were used. Samples not retained 

in the statistical analysis correspond to samples for which lower counts or above the 

detection limit were found for at least one of the replicates of either method. 

The contamination rates used cover the entire measurement range of the alternative 

method. The stresses applied and the strains used are presented in appendix 4. 

 

5.1.1.2 Raw results 

Raw results and statistical calculations are summarized in tables 2 and 3 and in 

appendix 5. Figure 1 shows the two‐dimensional graph for the test category. 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 figures. 
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Figure 1: two‐dimensional graphs for relative accuracy (black line: y=x) 

 

 

5.1.1.3 Statistical exploitation 

The relationship of relative accuracy between the reference method and the alternative 

method is evaluated with the linear model: 'y = a + bx '. This formula corresponds to 

the equation of the linear regression drawn from raw results obtained by 

experimentation, y representing the alternative method and x the reference method. 

There is a perfect accuracy (or there is no systematic bias) between the two methods 

if this equation is equal to the theoretical 'y = x' equation, which applies in the ideal 

model where the two methods behave similarly. 

 

The intercept is theoretically zero in this ideal model (hypothesis [a = 0]). The estimated 

intercept obtained with the two methods is checked using p {a = 0}. If the alternative 

method is a systematic bias against the reference method, the probability p {a = 0} is 

less than α = 0.05. 

 

The 'b' slope is theoretically equal to 1 in the ideal model (hypothesis [b = 1]). The 

estimated slope obtained with the two methods should pass by p {b = 1}. Statistically, 

if the alternative method does not give the same values as the reference method, the 

probability p {b =  } is less than α = 0.05. 
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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, an ordinary least‐squares regression (OLS 1) is used with the x‐

axis for the reference method, 

- If Rob.R < 0.5, an ordinary least‐squares regression (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. 

 

Category Rob.R 
Regression 

used 

T 

critical 
a T(a) b T(b) 

Probabilities (%) 

Intercept at 0 Slope at 1 

Waste waters,Raw and 

processed 1 mL 
0.660 GMFR 2.080 0.980 1.475 0.790 1.559 15.7 13.5 

Waste waters,Raw and 

processed 10 mL 
0.900 GMFR 2.056 0.700 3.046 0.759 4.654 0.5 0.01 

Waste waters,Raw and 

processed 100 mL 
2.342 GMFR 2.080 0.606 1.428 0.792 1.637 17.0 11.8 

Bathing waters 4.391 GMFR 2.086 0.458 1.303 0.895 0.306 20.1 76.2 

All categories general 

protocol 
3.553 GMFR 2.019 0.146 0.141 0.951 0.191 88.8 84.9 

Table 2: statistical data for the enumeration of intestinal enterococci in all categories 

 

Category 

Bias (D) 
Repeatability 

r rob. r 

Average Median RM AM RM AM 

Waste waters,Raw and processed 1 mL -0.032 0.109 0.691 0.754 0.373 0.246 

Waste waters,Raw and processed 10 mL -0.326 -0.319 0.669 0.579 0.413 0.372 

Waste waters,Raw and processed 100 mL -0.069 -0.140 0.464 1.011 0.453 1.061 

Bathing waters -0.016 -0.155 0.238 1.269 0.222 0.973 

All categories general protocol -0.043 -0.140 0.371 1.144 0.276 0.980 

Table 3: bias and repeatability of the two methods 

 

5.1.1.4 Conclusion 

The equation for the regression line of the different couples are as follows: 

 

Tested matrices Regression line (log enterocoque/100mL) 

Waste waters,Raw and processed 1 mL log Alt = 0.790 log(Ref) + 0.980 

Waste waters,Raw and processed 10 mL log Alt = 0.759 log(Ref) + 0.700 

Waste waters,Raw and processed 100 mL log Alt = 0.792 log(Ref) + 0.606 

Bathing waters log Alt = 0.895 log(Ref) + 0.458 

All categories general protocol log Alt = 0.951 log(Ref) + 0.146 
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Hypothesis [a = 0 and b = 1] is accepted for all the categories tested, expected for the 

category raw and processed waste water for the 10 mL protocol. For this couple, the 

correlation coefficient and the equation of the regression line are corrects: respectively 

0.944 and log Alt = 0.759 log(Ref) + 0.700.  

 

Bias between the two methods is between -0.319 and 0.109 depending on protocol 

and category tested. 

 

The relative accuracy of the alternative method is satisfactory. 

 

5.1.2 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. 

 

5.1.2.1 Contamination levels 

The couple matrix / strain is presented in table 4. For this couple, three levels of 

contamination were tested in duplicate by the reference method and the alternative 

method. 

 

Strain Matrix 
Contamination level 

(CFU/100 mL) 

E. faecalis (souche CCM 2541, 

Eurofins IPL Nord collection) 

Fresh surface water 
50 / 500 / 5000 

Marine water 

E. faecalis (waste waters, 

Eurofins IPL Nord collection) 

Processed waste water 

General protocol 
2.102 

 

2.104 

 

2.106 

E. faecalis (waste waters, 

Eurofins IPL Nord collection) 

Processed waste water 

10 mL protocol  

E. faecalis (waste waters, 

Eurofins IPL Nord collection) 

Processed waste water 

1 mL protocol  

Table 4 : couple matrix – strain analyzed 

 

5.1.2.2 Raw results 

Raw results and statistical calculations are summarized in appendix 6. Graph 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 figures. 
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Figure 2: two‐dimensional graph for linearity (black line: y=x) 
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5.1.2.3 Statistical exploitation 

Statistical interpretations are carried out in accordance with the requirements of 

standard NF ISO 16140 (see table 5). 

 

 or the lo est concentration le el for the “marine  ater” subcategory, one of the 

replicates of the alternative method gave a result of <1 CFU / 100 mL in the initial 

validation study. The interpretation statistic is therefore not presented for this 

subcategory due to the low number of levels available (only two). The two remaining 

usable levels are, however, used for the statistical interpretation of the "bathing water" 

category which groups together the results obtained for water fresh and marine water. 

 

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, an ordinary least‐squares regression (OLS 1) is used with the x‐

axis for the reference method, 

- If Rob.R < 0.5, an ordinary least‐squares regression (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. 

 

Category 
Rob. 

R 

Regression 

used 

F 

critical 

Rob. 

F 

P 

(Rob.F) 

Correlation 

coefficient (r) 
Regression line 

Fresh water 1.413 GMFR 10.1 56.327 0.005 0.989 log Alt = 0.986 

log(Ref) + 0.039 

Bathing water 0.667 GMFR 5.41 13.092 0.008 0.973 log Alt = 0.935 

log(Ref) + 0.207 

Waste waters,Raw 

and processed 100 mL 

2.524 OLS1 10.1 0.484 0.537 0.999 log Alt = 0.586 

log(Ref) + 3.712 

Waste waters,Raw 

and processed 10 mL 

4.132 OLS1 10.1 0.788 0.440 0.996 log Alt = 0.734 

log(Ref) + 2.245 

Waste waters,Raw 

and processed 1 mL 

6.628 OLS1 6.94 11.456 0.022 0.991 log Alt = 0.674 

log(Ref) + 1.960 

Table 4: statistical data of the couple matrix – strain analyzed 

 

The relationship between the 2 methods is not linear: 

- If Rob.F > critical F or, 

- If P   ob. ) < α  = 0,05). 

 

5.1.2.4 Conclusion  

The relationship between the two methods is linear for the matrices waste water and 

raw and processed waste waters, 100 mL and 10 mL protocol.   

 

For the matrices fresh water and bathing water, the correlation coefficient and the 

equation for the regression line are satisfactory.  
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For the 1 mL protocol performed with treated proceed waste waters, the correlation 

coefficients and the equation of the regression line are correct. The result of the 

statistical test illustrates the dispersion of the points obtained for the highest level with 

these matrices.  

 

The linearity of the alternative method is satisfactory.  

 

5.1.3 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 quantified as an exact value. Below this value, it cannot be sure that the 

true value is not null. At this level, the false negati es probability β is 50 %  β 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 ‐ β,  hich has to be  ell o er 50 %, for example 95 %. 

❖ 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. 

 

5.1.3.1 Protocol 

Detection and quantification limits were determined by analyzing a pure culture of an 

Enterococcus faecalis isolated from a waste water, by the alternative method. 

 

Five levels of contamination, with six repetitions for each level, have been studied.  

 

5.1.3.2 Results 

Raw results are presented in appendix 7 and the summary in the following tables. 

 

❖ General protocol (filtration of 100 mL)  

 

Level (CFU/100mL) 
Number of positive 

samples 

Standard deviation 

(S0) 
Bias (x0) 

0 0/6 0 0 

0.5 3/6 634 22 

1.1 6/6 211 153 

2.1 6/6 675 696 

 

From the values s0 and x0 obtained for the first level, the critical limit (LC) and the 

detection limit (LOD) were determined in 100 mL: 
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Parameter Formulas Value (Enterococci/100 mL) 

Critical level 1.65 s0 + x0 1.0.103 

Detection limit 3.3 s0 + x0 2.1.103 

Quantification limit 10 s0 + x0 3.6.103 

 

❖ Specific protocol 1 (filtration of 10 mL) 

 

Level (CFU/100mL) 
Number of positive 

samples 

Standard deviation 

(S0) 
Bias (x0) 

0 0/6 0 0 

1.0 3/6 352 90 

2.1 4/6 135 10 

5.2 5/6 295 355 

10.4 6/6 441 220 

 

From the values s0 and x0 obtained for the first level, the critical limit (LC) and the 

detection limit (LOD) were determined in 10 mL: 

 

Parameter Formulas Value (Enterococci/100 mL) 

Critical level 1.65 s0 + x0 6.7.102 

Detection limit 3.3 s0 + x0 1.2.103 

Quantification limit 10 s0 + x0 3.6.103 

 

❖ Specific protocol 2 (filtration of 1 mL) 

 

Level (CFU/100mL) 
Number of positive 

samples 

Standard deviation 

(S0) 
Bias (x0) 

0 0/6 0 0 

0.5 0/6 0 0 

0.7 3/6 289 1 

1.4 6/6 632 785 

2.9 6/6 349 1200 

 

From the values s0 and x0 obtained for the first level, the critical limit (LC) and the 

detection limit (LOD) were determined in 1 mL: 

 

Parameter Formulas Value (Enterococci/100 mL) 

Critical level 1.65 s0 + x0 4.8.102 

Detection limit 3.3 s0 + x0 9.5.102 

Quantification limit 10 s0 + x0 2.9.103 

 

5.1.3.3 Conclusion 

The limit of detection and limit of quantification of the alternative method are 

satisfactory. 
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5.1.4 Specificity/selectivity 

The specificity is defined as the ability of the method to accurately measure a given 

analyte, or its amount in the sample without interference from non-target components. 

 

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 

 

5.1.4.1 Protocol  

Thirty target strains and thirty non target strains (from national, international and 

internal collections) were analyzed. The tests were conducted according to the protocol 

of the alternative method. 

 

The contamination levels used for inclusivity were between 10 and 100 CFU / 100mL 

and for exclusivity approximately 104 CFU / 100 mL. 

 

5.1.4.2 Results 

Inclusivity: 

Out of 30 strains tested, 28 were detected (appendix 8). Regarding the 2 strains not 

detected: 

❖ one strain of Enterococcus avium (well water) was not detected by the 

alternative method and the reference method 

❖ one strain of Enterococcus faecalis out of 3 tested was not detected by the 

alternative method  

 

Exclusivity: 

During the initial validation in 2009, 29 of the 30 interfering strains tested were not 

detected by the alternative method as expected (appendix 8). Only the sample spiked 

with Providencia stuartii gave a result false positive. 

During the 2011 expansion (new software version), the cross-reaction with Providencia 

stuartii was not more observed. 

In the initial exclusivity study, 8 species were tested at levels below 104 CFU / mL. The 

tests carried out in 2021 by the AdGene laboratory gave satisfactory results (Annex 8, 

further testing). 

 

5.1.4.3 Conclusion  

The selectivity of the method is satisfactory. 
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5.1.5 Practicability 

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

 

❖ Procedure for conditioning the elements of the method 

Each kit contains 60 disposable vials packaged in boxes of 120 or 60 units ready to 

use. 

. 

❖ Reagent volume 

Each kit contains 60 disposable vials, pre-filled with 9 ml of a selective Enterococci 

broth culture medium. 

 

❖ Conditions of storage of the elements (expiry date for unopened products) 

Once received, the kit must be stored at +2-8°C. Reagents can then be used until the 

expiration date indicated on the reagent vial and the package. It is recommended to 

keep the necessary reagents at room temperature 1 h before use. 

 

❖ Modalities of use after the first use (expiry dates for use) 

Each vial is for single use and must therefore be disposed of at the end of the analysis 

as a material potentially infectious. 

 

❖ Specific equipment or premises required 

o Equipment for membrane filtration in accordance with ISO 8199 

requirements 

o XplOrer64™ System   io-Rad) 

o CheckN’Safe  acks   io-Rad, code 359-3455, 4 units are provided with 

the XplOrer64 System) 

o CheckN’Safe Scre  caps, 40 sterile units x 1 bag (Bio-Rad, code 359-

3457) 

 

❖ Reagents ready‐to‐use or to be reconstituted 

CheckN’Safe Enterococci is ready-to-use  

 

❖ Period required to train an operator not initiated into the method 

Less than 1 day for an operator trained in classical microbiology techniques (in 

particular technical membrane filtration). 

 

❖ Real‐time handling and flexibility of the method 

o Protocols with filtration (general and specific 1) = For the analysis of a 

sample the time required for the alternative method is 2.7 minutes, while 

it takes 5.5 minutes to complete the reference method. 

 

o Specific protocol 2 (direct inoculation) = Specific protocol 2 using direct 

inoculation is faster than the other 2 protocols of the alternative method 

using a filtration step (general protocol and specific protocol 1).  
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Filtration is all the longer as the samples have reduced filterability, often 

linked to the rate and size of suspended matter. 

The duration of inoculation of a sample by XplOrer64 ™ CheckN’Safe ™ 

Enterococci method does not vary depending on the number of samples 

(in particular for specific protocol 2, based on inoculation direct 1 mL). 

 

Time savings are obtained in the preparation of samples and readings: 

the machine can accommodate 62 vials, and therefore simultaneously 

give 62 results. 

 

❖ Time required for obtaining the results 

The alternative method gives a negative or positive result depending on the type of 

water on the same day or on D + 1, then that the result is obtained between D + 2 

and D + 3 by the reference method. 

 

❖ Operator qualification type 

The qualification of the operator is similar to the qualification needed for the 

reference method. 

 

❖ Phases shared with the reference method 

None. 

 

❖ Traceability of the analysis results 

The names of the different operators can be saved in the device and selected 

according to the person performing the analysis. Information relating to the sample 

(reference, origin, etc.) can be recorded in the device, the software. All analysis 

data (date, time, DT detection results-time, etc.) can be viewed at any time. 

 

❖ Obligation to maintain specific apparatus for the user 

None. 

 

 

5.1.6 Conclusion  

 

The comparative study of the methods was carried out according to the standards 

applied to the microbiological analysis of water "Validation protocol of an alternative 

commercial method compared to a method of reference” (revision 2) adopted by 

AFNOR Certification in May 2013 associated with the NF EN ISO reference system 

16140: 2003 for parts of the validation. 

 

A reinterpretation of the previously acquired results was carried out according to the 

new software version the XplOrer64 ™ V3.0, in the bathing  ater application area. 

 

The XplOrer64 ™ - CheckN’Safe ™ Enterococci method has been compared to the 

NF EN ISO 7899‐1 method. 
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The results allow to conclude that: 

❖ the linearity of the alternative method is satisfactory, 

❖ the relative accuracy of the alternative method compared to the reference 

method is satisfactory. 

 

The general protocol validated during the initial study on the field of application "bathing 

water" appeared more suitable for samples with low SS content. 

The correlation between the reference method and the alternative method according 

to the 3 studied protocols is appeared satisfactory. 

 

The repeatability values of the general protocol (F100 mL) and of the specific protocol 

2 (Direct 1 mL) are from same order and higher than that of the reference method. 

 

The average biases between the two methods (alternative method - reference method) 

are: 

❖ ‐0.155 log to ‐0.140 log for the general protocol, 

❖  -0.319 log for specific protocol 1 (F10 mL), 

❖ 0.109 log for specific protocol 2 (Direct 1 mL). 

 

Finally, the specificity results are satisfactory 

 

 

5.2 Interlaboratory study 
 

5.2.1 Interlaboratory study implementation 

 

5.2.1.1 Participating laboratories 

The interlaboratory study was realized by the expert laboratory and twelve participating 

laboratories.  

 

5.2.1.2 Verification of the absence of enterococcus in the matrix 

A marine water providing of Gravelines (59) was used as test matrix The absence of 

enterococci in this matrix before the contamination was checked.  

 

5.2.1.3 Stability of the strain in the test matrix 

The expert laboratory kept 3 packages of identical composition to those sent to the 

participants for verification of the homogeneity of batches of samples prepared by 

analyzes according to NF EN ISO 7899-1 in duplicate A, B, C, D, E and F samples 

contained in each package.  

Analysis of the results did not reveal any anomalies, the samples prepared were of 

sufficient quality for use in this collaborative study 
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5.2.1.4 Samples preparation and inoculation 

From this matrix, 4 batches, named I, II, III and IV, were successively created: 

 

❖ Undoped Batch I consisting of 150 liters of marine water placed in a 

polyethylene tank equipped with a mechanical agitator arm (100 rpm). After 10 

minutes of stirring, were extracted, without interruption and under shaking, 15 

flasks denoted X and 15 flasks denoted Y. 

 

❖ Batch II consisting of the remainder of batch I doped with approximately 102 

enterococci / 100 ml. After 10 minutes of stirring, were extracted, without 

interruption and with stirring, 15 bottles rated A and 15 bottles rated B, 

previously mixed together and taken at random. 

 

❖ Batch III consisting of the remainder of batch II doped with approximately 103 

enterococci / 100 ml. After 10 minutes with stirring, were extracted, without 

interruption and with stirring, 15 flasks denoted C and 15 flasks denoted D, 

previously mixed together and taken at random. 

 

❖ Batch IV consisting of the remainder of batch III doped with approximately 104 

enterococci / 100 ml. After 10 minutes with stirring, were extracted, without 

interruption and with stirring, 15 bottles marked E and 15 bottles marked F, 

previously mixed together and taken at random. 

 

The strain of enterococcus used for doping is a strain isolated from the environment 

(central range from Dunkirk (59)). The doping was carried out with a dilute suspension 

of germs grown in broth non-selective for 24 hours. 

After racking, the samples remained at room temperature for 1 hour then packaged, 

the bottles being distributed randomly in the packages. A thermo-button was placed in 

each vial noted X before packing. 

 

5.2.1.5 Samples labeling 

Fifteen packages were thus made up, each containing refrigerants and 8 samples: 

 

❖ samples A, B, C, D, E and F for enumeration of E. coli and intestinal enterococci 

in duplicate by each method, 

❖ sample X for temperature measurement, sample Y for enumeration of revivable 

germs at 22 ° C and 36 ° C. 

 

5.2.1.6 Samples shipping, reception and analysis 

The samples were shipped in a cold kit on October 5, 2009. 

The packages were delivered between October 6 and 7, 2009. 
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5.2.2 Results 

 

5.2.2.1 Temperature and state of the samples at reception 

All the packages arrived in good condition and all the participants measured a 

temperature in flask X at reception between 1 ° C and 7 ° C. All thermo-buttons have 

been returned and the readings recorded temperatures confirm that the samples 

remained at refrigerated temperature during the transport. 

 

5.2.2.2 Enumeration of total flora 

The average concentration observed in revivable germs at 22 ° C in the samples on 

Marine Agar is of about 4800 / mL, that in revivable germs at 36 ° C of about 2900 / 

mL. 

 

5.2.2.3 Results from expert laboratory and participating laboratories 

All the results are presented in appendix 9. 

 

The final results obtained by the participants by the XplOrer64 ™ method  ere 

recalculated by the expert laboratory using a new optimized calibration equation, 

transmitted by the manufacturer, in using the detection times (DT) observed by the 

participants (these DT were to be completed by the participants in the results form). 

 

The results of participants 9, 10, 11 and 12 have not been used. Indeed, the participant 

n ° 9 met a software problem during the analysis by alternative method, the participant 

n ° 10 reports results outliers by alternative method and laboratories n ° 11 and 12 of 

abnormal results by method standardized. The results of the 8 other laboratories could 

well be used. 

 

5.2.3 Statistical interpretation 

 

5.2.3.1 Bias 

The table below represents the target value, the mean, the standard deviation of 

fidelity, the relative bias and the bias of each contamination level in log CFU / 100 mL. 

 

Levels Low Medium High 

Target value 1.72 2.89 3.79 

Mean 1.86 2.91 3.63 

Repeatability standard 

deviation 
0.15 0.27 0.14 

Inter-assay standard 

deviation 
0.32 0.10 0.25 

Fidelity standatd 

deviation 
0.35 0.29 0.28 

Relative bias 8.04% 0.54% -4.21% 

Bias 0.14 0.02 -0.16 
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The accuracy is estimated by the bias which varies between -0.16 and 0.14 CFU / 100 

mL. 

 

5.2.3.2 Accuracy profile 

The table below shows the tolerance values and tolerance limits of the alternative 

method for a tolerance probability value of 80% and an acceptability limit value of 0.8 

log. The figure 3 shows the plot of this accuracy profile. 

 

Tolerance 

probability 

Limits of 

acceptability 
Levels Low Medium High 

80% 0.8 log 

Target value (x) 1.72 2.89 3.79 

Low tolerance limit (l) 1.38 2.52 3.24 

High tolerance limit (h) 2.34 3.29 4.02 

Low acceptability limit (l-x) -0.34 -0.37 -0.55 

High acceptability limit (h-x) 0.62 0.40 0.23 

 

 
Figure 3: Accuracy profile for a tolerance probability at 80% and acceptability limits at 0,8 log 
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5.2.3.3 Conclusion 

The results of 8 participating laboratories could be used as part of this interlaboratory 

study. 

 

The study of the accuracy profile obtained with these results reveals that the alternative 

method XplOrer64 ™ is valid for all levels (tolerance interval between the acceptability 

limits) for a value acceptability criterion λ fixed at 0.6. 

 

For lower values of λ, the upper limit of the low-level tolerance interval and the lower 

limit at high le el are the first limits to go beyond the limits of acceptability  from λ fixed 

at 0.5). 
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5.3 Conclusion 
 

The XplOrer64 ™ - CheckN’Safe ™ Enterococci method has been compared to the 

NF EN ISO 7899-1 method. 

 

The results allow to conclude that: 

❖ the linearity of the alternative method is satisfactory, 

❖ the relative accuracy of the alternative method compared to the reference 

method is satisfactory. 

 

The general protocol validated during the initial study on the field of application "bathing 

water" appeared more suitable for samples with low SS content. 

The correlation between the reference method and the alternative method according 

to the 3 studied protocols is appeared satisfactory. 

The repeatability values of the general protocol (F100 mL) and of the specific protocol 

2 (Direct 1 mL) are from same order and higher than that of the reference method. 

 

The average biases between the two methods (alternative method - reference method) 

are: 

❖ -0.155 log to -0.140 log for the general protocol, 

❖  -0.319 log for specific protocol 1 (F10 mL), 

❖  0,109 log pour le protocole spécifique 2 (Direct 1 mL). 

 

The specificity results are satisfactory. 

 

The study of the accuracy profile obtained with the results of the interlaboratory study 

reveals that the method alternati e XplOrer64 ™ is  alid for all le els  tolerance inter al 

between the limits acceptability) for an acceptability criterion value λ set at 0.6. 

 

For lower values of λ, the upper limit of the low level tolerance interval and the lower 

limit at high level are the first limits to go beyond the limits of acceptability (from λ fixed 

at 0.5). 

 

 

 

 

 

 

 

 

 

Done at Thury-Harcourt, July 29th, 2021 

Mickaël MORVAN 

Research and Development Engineer 
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APPENDIX 1 
 
 

ANALYTICAL PROTOCOLS 
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Reference method 
 

EN ISO 7899‐1: 1999 

Detection and enumeration of intestinal enterococci in surface and waste water 

Part 1 : Miniaturized method (Most Probable Number) by inoculation in liquid medium 

 

9 mL of sample   

 

 

Preparation of the dilution range  

6 dilutions in synthetic sea salt diluent  

16 wells per dilution (from 1/2 to 1/200 000) 

 

 

Inoculation 

200µL per well containing the MUD medium  

 

 

Incubation 36 to 72 hours at 44°C ± 0.5°C 

 

 

 

Enumeration of the positive wells (fluorescent) by UV reading 

  

Expression of the results : MPN per 100 mL of intestinal enterococci 
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Alternative method 
 

XplOrer64™ – CheckN’Safe™ Enterococci test 

Detection and quantification of intestinal Enterococci in Bathing Recreational waters 

and Waste wasters  

 

100mL of sample 

 

 

Filtration on a membrane  

 

 

Transfer of the membrane 

Inoculation of the membrane into the broth Check’NSafe™ Enterococci  

 

 

Real-time and continuous detection and quantification with XplOrer64™ 

Incubation of 16 hours at 37°C ± 0.5°C 

Impedance measurement 

 

Detection time (Dt) 

 

 

                           

 

 

 

YES 

Detection of Enterococci / 100mL of 

water tested 

NO 

Absence of Enterococci / 100mL of 

water tested 
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MANUFACTURER NOTICE 
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CheckN’Safe™ Enterococci test notice 
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APPENDIX 3 
 
 

RELATIVE ACCURACY 

RESULTS OF 2009 

 

 

 

The grey boxes correspond to the results not exploited 
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Scope: Fresh water 
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Scope: Marine water 
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BACTERIAL STRESS 
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APPENDIX 5 

 
 

RELATIVE ACCURACY 

RESULTS OF 2011  

 

+ 

 

FURTHER TESTING 

RESULTS OF 2014 

 

The grey boxes correspond to the results not exploited 
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Scope: Wastewater 
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Detailed results 

Scope: Wastewater 
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Detailed results 

Scope: Wastewater 
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Synthesis of results [log(Enterococci/100 mL)] 

Scope: Wastewater 
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Further testing 

Scope: Bathing water 
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Relative accuracy – Enterococci – Bathing water – Results in log 

Scope: Bathing water 
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Relative accuracy – Enterococci – All categories – Results in log 
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LINEARITY 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

NF VALIDATION by AFNOR 

Certification 

Summary report  

CheckN’Safe™ Enteroccocci 

 V0 

September 2021                                  

61 

 

 
Scope: Bathing water 

 

 
 

 
Scope: Marine water 
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Detailed results – Scope: Wastewater 
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Synthesis of results [log(Enterococci/100 mL)] 

According to the XplOrer64 Manager V3.0 software 

Scope: Wastewater 
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Linearity – Enterococci – Fresh water – Results in log 
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Linearity – Enterococci – Bathing water – Results in log 

 



 

NF VALIDATION by AFNOR 

Certification 

Summary report  

CheckN’Safe™ Enteroccocci 

 V0 

September 2021                                  

66 

 

Linearity – Enterococci – Wastewater (100 mL) – Results in log 
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Linearity – Enterococci – Wastewater (10 mL) – Results in log 
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Linearity – Enterococci – Wastewater (1 mL) – Results in log 

2,91878963 
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LOD-LOQ RESULTS 
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Scope: Wastewater 
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Scope: Wastewater 
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APPENDIX 8 
 
 

SELECTIVITY 

(Inclusivity/Exclusivity) 
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Results of the initial study according to XplOrer64 Software Version 3.0 

Inclusivity (2009) V3.0 

 

N° Species Origin 

Inoculation 

level 

(CFU/100mL) 

Alternative method 

XplOrer64™ CheckN’Safe™ Enterococci  

DT 

(hours) 

Result 

(b/100 mL) 

Final result 

Enterococci detection 

1 Enterococcus avium Well water – Lille (59)  2.5+01 / ND - 

2 Enterococcus durans Well water – Lille (59) 2.4E+01 12.50 8.6E+00 + 

3 Enterococcus durans Surface water – Etang du Parc Barbieux, Croix (59) 8.1E+01 9.70 7.7E+02 + 

4 Enterococcus durans Marine water – Plage sud, Oyes-Plage (62) 7.7E+01 8.73 3.7E+03 + 

5 Enterococcus durans Marine water – Plage de Wissant (62) 4.8E+01 8.72 3.7E+03 + 

6 Enterococcus durans Marine water – Plage du Chatelet, Tardinghen (62) 5.9E+01 9.00 2.4E+03 + 

7 Enterococcus faecalis Collection CCM 2541 2.6E+01 10.09 4.1E+02 + 

8 Enterococcus faecalis Marine water – Plage sud, Audresselles (62) 7.7E+01 / ND - 

9 Enterococcus faecalis Marine water – Plage des Dunes de la Slack, Ambleuteuse (62) 1.1E+02 10.07 4.3E+02 + 

10 Enterococcus faecium Collection RIVM WR63 1.7E+01 10.02 4.6E+02 + 

11 Enterococcus faecium Surface water – Port de plaisance, Fort-Philippe (59) 4.6E+01 11.83 2.5E+01 + 

12 Enterococcus faecium Surface water – Etang du Parc d’Immercourt,  thies  6 ) 5.9E+01 11.76 2.8E+01 + 

13 Enterococcus faecium Surface water – Rivière, Roeux (62) 4.5E+01 11.03 9.1E+01 + 

14 Enterococcus faecium Surface water – Lac de Waziers (59) 2.1E+01 10.26 3.1E+02 + 

15 Enterococcus faecium Surface water – Rivière, Lambres les Douai (59)  3.5E+01 12.33 1.1E+01 + 

16 Enterococcus faecium Surface water – Lac du Brunemont (59) 8.1E+01 11.50 4.3E+01 + 

17 Enterococcus faecium Surface water – Canal de la Sensée, Arieux (59) 4.2E+01 10.26 3.1E+02 + 

18 Enterococcus faecium Brackish water – Estuaire de l’ a,  ra elines  59) 5.2E+01 12.99 3.9E+00 + 

19 Enterococcus faecium Brackish water – Canal de Bourbourg, Dunkerque (59) 5.2E+01 9.01 2.3E+03 + 

20 Enterococcus faecium Marine water – Plage Centrale, Dunkerque (59) 3.6E+01 9.69 7.8E+02 + 

21 Enterococcus faecium Marine water – Plage Centrale, Gravelines (59) 6.4E+01 8.28 7.5E+03 + 

22 Enterococcus faecium Marine water – Plage de Fort-Vert, Hemmes de Marck (62) 3.2E+01 10.32 2.9E+02 + 

23 Enterococcus faecium Marine water – Plage Centrale, Sangatte (62) 6.3E+01 9.25 1.6E+03 + 

24 Enterococcus faecium Marine water – Plage du Cap Gris, Nez (62) 4.6E+01 9.76 7.0E+02 + 

25 Enterococcus gallinarum Surface water – Douves, Gravelines (59)  5.3E+01 11.28 6.1E+01 + 

26 Enterococcus gallinarum Surface water –  ac du héron, Villeneu e d’ scq  59) 5.0E+01 11.37 5.3E+01 + 

27 Enterococcus gallinarum Surface water – Rivière, Armentières (59)  3.3E+01 11.61 3.6E+01 + 

28 Enterococcus gallinarum Surface water – Etang Loisirparc, Aubigny-au-Bac (59) 4.8E+01 11.09 8.3E+01 + 

29 Enterococcus gallinarum Marine water – Plage du Cap Blanc-Nez (62) 2.0E+01 13.57 1.6E+00 + 

30 Enterococcus hirae Collection CCM 2423 1.2E+02 11.83 2.5E+01 + 

b/100 mL : bacteria in 100 mL 

-: negative test 

+: positive test 

ND: undetected 
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Results of the initial study according to XplOrer64 Software Version 3.0 

Exclusivity (2009) V3.0 

N° Species Origin 

Inoculation 

level 

(CFU/100mL) 

Alternative method 

XplOrer64™ CheckN’Safe™ Enterococci NF EN ISO 7899-1 

(CFU/100 mL) DT 

(hours) 

Result 

(b/100 mL) 

Final result 

Enterococci detection 

1 Aerococcus viridans Collection CIP 54.145T 4.4E+03 / ND - / 

2 Aerococcus viridans Tap water 3.4E+04 / ND - / 

3 Lactococcus cremoris Tap water 2.6E+04 / ND - / 

4 Lactococcus lactis lactis Collection CIP 70.56T 6.0E+04 / ND - / 

5 Micrococcus luteus Collection CIP 53.45 8.0E+04 / ND - / 

6 Micrococcus (Kocuria) varians Collection CIP 81.73T 8.0E+04 / ND - / 

7 Pediococcus damnonus Collection CIP 102264T 1.8E+04 / ND - / 

8 Pediococcus (Tertragenococcus) halophilus Collection CIP 102263T 2.0E+04 / ND - / 

9 Pediococcus inopinatus Collection CIP 102406T 5.4E+04 / ND - / 

10 Pediococcus pentosaceus Collection CIP 10260T 8.0E+04 / ND - / 

11 Planococcus citreus Collection CIP 81.74T 1.5E+05 / ND - / 

12 Staphylococcus aureus Collection CIP 53.154 1.2E+04 / ND - / 

13 Staphylococcus capitis Swimming pool water 3.4E+03 / ND - / 

14 Staphylococcus chromogenes Swimming pool water 2.5E+04 / ND - / 

15 Staphylococcus epidermidis Collection CIP 68.21 2.4E+05 / ND - / 

16 Satphylococcus saprophyticus Tap water 1.9E+04 / ND - / 

17 Satphylococcus saprophyticus Thermal baths 2.5E+04 / ND - / 

18 Satphylococcus xylosus Tap water 2.3E+04 / ND - / 

19 Acinetobacter johnsonii Collection CIP 64.6T 3.1E+04 / ND - / 

20 Aeromonas hydrophila Drill water 2.5E+05 / ND - / 

21 Bacillus cereus Collection CIP 64.42 3.0E+05 / ND - / 

22 Bacillus subtilis Collection CIP 52.62 2.5E+05 / ND - / 

23 Corynebacterium propinquum Tap water 1.9E+03 / ND - / 

24 Enterobacter cloacae Swimming pool water 1.2E+04 / ND - / 

25 Proteus mirabilis River water 8.8E+03 / ND - / 

26 Proteus vulgaris River water 6.8E+03 / ND - <15 

27 Providencia stuartii River water 6.5E+03 / ND - / 

28 Pseudomonas aeruginosa Thermal baths 4.6E+03 / ND - / 

29 Vibrio fluvialis River water 9.0E+03 / ND - / 

30 Vibrio parahaemolyticus Tap water 9.6E+04 / ND - / 

b/100 mL : bacteria in 100 mL 

-: negative test 

+: positive test 

ND: undetected 
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Further testing for bacterial species inoculating tested at rates below 104 CFU / mL 

Exclusivity (2021 by Ad.Gène) 

 

 

N° Species Origin 

Inoculation 

level 

(CFU/100mL) 

Alternative method 

XplOrer64™ CheckN’Safe™ Enterococci NF EN ISO 7899-1 

(CFU/100 mL) DT 

(hours) 

Result (b/100 

mL) 

Final result 

Enterococci detection 

1 Aerococcus viridans Référence WDCM 00061 1.5E+05 / ND - / 

2 Staphylococcus capitis Référence ATCC 35661 3.0E+04 / ND - / 

3 Corynebacterium striatum Référence ATCC BAA-1293 TM 1.3E+05 / ND - / 

4 Proteus mirabilis Isolée d’une lingette 3.0E+06 / ND - / 

5 Proteus vulgaris Référence ATCC 8427 1.8E+06 / ND - / 

6 Providencia struartii Référence ATCC 33672 3.0E+06 / ND - / 

7 Pseudomonas aeruginosa Référence WDCM 00025 1.3E+06 / ND - / 

8 Vibrio furnissii Référence NCTC 11218 6.6E+05 / ND - / 

b/100 mL : bacteria in 100 mL 

-: negative test 

+: positive test 

ND: undetected 
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APPENDIX 9 
 
 

RESULTS IN ENTEROCOCCI OBSERVED 

BY PARTCIPANTS 

(Interlaboratory study)
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