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Foreword  

This report is prepared in accordance with ISO 16140-2:2016 and MicroVal Technical Committee interpretation of 

ISO 16140-2 v.1.0 

Company: Nissui Pharmaceutical Co. Ltd   

      
Expert Laboratory: Campden BRI 

Method/Kit name: Compact Dry ETC 

Validation standard: ISO 16140-2:2016 Microbiology of the food chain —Method validation —Part 2: 

Protocol for the validation of alternative (proprietary) methods against a reference method 

 

Reference methods: NMKL Method No. 68 5th Edition 2011: Enterococcus. Determination in foods and 

feeds. 

 

Scope of validation: A broad range of foods based on categories 

1. Dairy  products  

2. Fruits and vegetables 

3. Raw Meat and Poultry 

4. Ready to eat foods  

5. Multi component foods  

 

Certification organisation: Lloyd's Register 
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List of abbreviations 

- AL  Acceptability Limit 

- AP  Accuracy Profile 

- Art. Cont. Artificial contamination 

- CFU  Colony Forming Units 

- CL   confidence limit (usually 95%) 

- EL  Expert Laboratory 

- 𝐷̅    Average difference 

- g  Gram 

- h  Hour 

- ILS  Interlaboratory Study 

- Inc/Ex  Inclusivity and Exclusivity 

- LOQ  Level of Quantification  

- MCS  Method Comparison Study 

- min  minute 

- ml  Millilitre 

- MR  (MicroVal) Method Reviewer  

- MVTC  MicroVal Technical Committee 

- EL  Expert Laboratory 

- n   number of samples 

- na  not applicable 

- neg  negative (target not detected) 

- NG  no growth 

- nt  not tested 

- RT  Relative Trueness 

- SD  standard deviation of differences  

- 10-1 dilution 10-fold dilution of original food 

- 10-2 dilution 100-fold dilution of original food 

- PSD  Peptone salt diluent 
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1 Introduction 

In this project a MicroVal validation study, based on ISO 16140-2:2016, of alternative method(s) for the 

enumeration of coagulase-positive Enterococcus  in five different  food categories was carried out by Campden 

BRI as the MicroVal Expert Laboratory.  

The alternative method used was: 

• Enumeration of  Enterococcus on Compact Dry ETC, incubated at  37°C±1°C for 20 -24h 

The reference method used was:  

• NMKL Method No. 68 5th Edition 2011: Enterococcus. Determination in foods and feeds. 

 

Categories included : 

• Dairy  products  

• Fruits and vegetables 

• Raw Meat and Poultry 

• Ready to eat foods  

• Multi component foods  

Criteria evaluated during the study have been:  

• Relative trueness study; 

• Accuracy profiles; 

• Limits of quantification (LOQ); 

• Inclusivity and exclusivity 

• Interlaboratory Study 

The final conclusion on the Method Comparison Study and ILS is summarised below: 

The alternative method  Compact Dry ETC shows comparable performance to the reference method  (NMKL 

Method No. 68 5th Edition 2011)  for the enumeration of Enterococcus in a broad range of foods. 
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2 Method protocols 

The Method Comparison Study was carried out using 10g gram portions of sample material. 

According to ISO 16140-2 the reference method and alternative methods were performed with  the same 

sample. The study was therefore a paired study design. 

2.1 Reference method 

The reference method was : NMKL Method No. 68 5th Edition 2011: Enterococcus. Determination in foods 

and feeds: See the flow diagram in Annex A. 

Sample preparations used in the reference method were done according to ISO 6887-series parts 1, 2, 3, 4 and 

5. Plating was done according to ISO 7218:2007+A1:2013 section 10.2.2 which says at least one plate per 

dilution shall be used with at least two successive dilutions. Two plates per dilution may also be used to improve 

reliability. If only one dilution is used, then two plates of this dilution shall be used to improve reliability of the 

results. Depending on the sample being tested and the expected contamination level, single or multiple dilutions 

were used with single or duplicate plates if considered necessary to improve the reliability of the calculated result 

and ensure at least two relevant plates were available for use in calculations.  

2.2 Alternative method 

See the flow diagram of the alternative method in Annex A. 

The Compact Dry ETC method contains chromogenic medium and selective agents for the detection and 

enumeration of Enterococcus which according to the manufacturer's instructions appear as blue colonies 

after 20- 24hr incubation at 37±1⁰C.    

Samples of product containing the target organism were diluted 1 in 10 with an appropriate diluent according to 

ISO 6887 and homogenised in a stomacher. 

Appropriate serial dilutions were made, and all relevant dilutions were analysed using the reference method and 

alternative method.  
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3 Method comparison study 

3.1 Relative trueness study 

The trueness study is a comparative study between the results obtained by the reference method and the results 

of the alternative method. This study was conducted using naturally or artificially contaminated samples. Different 

categories, types and items were tested for this. 

A total of 5 categories were included in this validation study. A minimum of 15 items for each category were 

tested by both the reference method and the alternative method in the relative trueness study, with a minimum of 

15 interpretable results per category.  

Each category was made up of 3 types, with at least 5 items representative for each type. 

3.1.1 Number of samples  

The categories, the types and the number of samples analyzed are presented in Table 1. 

Table 1 – Categories, types and number of samples analyzed 

Categories Types No of samples 
analysed 

Number of 
interpretable 

results 

Dairy products 

Dairy desserts e.g. chilled custard, trifle 8 5 

Soft cheese 11 5 

Hard cheese e.g. cheddar 9 5 

Total 28 15 

Fruits and 
vegetables 

Seasonings e.g. spices 5 5 

Sprouts e.g. mung beans 5 5 

Leafy greens e.g. parsley, lettuce 7 5 

Total 17 15 

Raw poultry and 
meats 

Fresh chicken cuts 6 5 

Fresh  mince 7 5 

Frozen patties 7 6 

Total 20 16 

Ready to eat foods 

Ready to eat poultry e.g. turkey fillet 5 5 

Cooked fish products e.g. prawns 9 6 

Cooked meat e.g. ham 10 6 

Total 24 17 

Multi component 
foods 

Composite foods with raw ingredients 
e.g. sandwiches, pasta salads. 

5 5 

Mayonnaise based salads 7 5 

Cooked chilled foods e.g. rice products 7 5 

Total 19 15 

TOTAL 108 78 
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108 samples were analysed, leading to 78 interpretable results. The samples which were not used 

in the calculations are shown in Table 2:  

 

Table 2 : Samples not used in the analysis 

 

  Number of samples 

Results below  

the detection 

limit 

With the reference method 0 

With the alternative 

method 

0 

With the two methods 30 

Results above  

the detection 

limit 

With the reference method 0 

With the alternative 

method 

0 

Presence of high background microflora 

on reference method plates 

0 

TOTAL 30* 

 

3.1.2 Test sample preparation  

 

It is preferable to have naturally contaminated samples where possible, however, it is also necessary to 

artificially inoculate some samples where naturally contamianted samples cannot be sourced.  Artificial 

contamination was carried out by spiking or seeding protocols.  Injury efficiency was evaluated by 

enumerating the pure culture on selective and non-selective agars.  

 

The observed injury measurements varied from 0.31 to more than 2 log cfu/g difference between non-

selective and selective plates 

 

30 samples were screened for natural contamination and 78 samples were artificially contaminated; only the 

78 artificially contaminated gave interpretable results. 

 

3.1.3 Protocols applied during the validation study 

A single protocol was applied for the study.  
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Reference method plates were incubated at 37±1ºC for a total of 48±4h. Compact Dry ETC plates  were  

incubated at 37±1⁰C for 20-24h. In all cases the minimum incubation times were used. 

3.1.4 Test results 

The samples were analysed by the reference and the alternative methods in order to have at least 15 

interpretable results per category, and at least 5 interpretable results per tested type  by the two methods. 

3.1.5 Calculation and interpretation of relative trueness study 

The obtained data were analysed using the scatter plot. The graphs are provided with the line of identity (y = x). 

Figures 1 to 5 shows the data plotted per category and Figure 6 summarises all the data.   

Figure 1 :  

 
Figure 2: 
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Figure 3: 
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Figure 5 
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Figure 6 

 

 

According to ISO 16140-2:2016 6.1.2.3 the results of the scatter plot are interpreted based on a visual 

observation on the amount of bias and extreme results. The data appears acceptable on the whole with the 

exception of a cardamom sample with a large negative bias and a raw chicken sample with a large positive 

bias. There were no obvious reasons for these discrepancies. 

A summary of the calculated values per category is provided in Table 4.  

The Bland-Altman difference plot for all the samples is given Figure 7  

Table 4 - Summary of the calculated values per category  

Category. n D  Ds  
95% Lower 
limit 

95% Upper 
limit 

Dairy  15 -0.184 0.669 -1.665 1.297 

Fruit and Vegetables 15 -0.276 0.876 -2.215 1.664 

Multi-component 

foods  

15 0.076 0.395 -0.798 0.951 

Raw poultry and 

meats 

16 0.064 0.801 -1.696 1.824 

RTE Foods  17 -0.142 0.553 -1.349 1.065 

All Categories 78 -0.092 0.676 -1.446 1.263 

𝐷̅ : Average difference  SD: standard deviation of differences  n: number of samples 
 

Figure 7 – Bland-Altman difference plot for all the samples 
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Samples for which the difference between the result observed with the reference and the alternative 

methods is above or lower than the limits are listed in Table 5. 

 

 

Table 5 -  Data which are outside of the accepted limits -  

Food 
Category 

Food type 
Sample 
code 

Food item Strain 
Spiking/seedin
g protocol 

Difference log 
cfu/g 
(alternative – 
reference) 

RTE 
Foods 

Foods with 
Cooked 
fish 

49 
Seafood 
terrine 

E. faecium 
9645 

55°C/5min 1.49 

Raw poultry 
and meats 

Raw chicken 
cuts 

46 
Chicken mini 
fillets 

E.faecium 
NCIMB 
700580 

Chill storage for 
4 days 

2.52 

Fruits and 
vegetables 

Seasonings 90 
Whole 
cardamoms 

E.faecalis 
12672 

Storage at 
ambient for 
10days 

-2.816 

 

Comments  

It is expected that not more than one in 20 data values will lie outside the CLs.  Any disagreements with the 

expectation should be recorded. 
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For this data set there are 3 in 78 data values which lie outside the CLs (All categories plot). There were no 

identifiable trends in these data, and they covered 3 different food categories and 3 different inoculated 

strains. 

  

3.1.6 Conclusion (RT study) 

The relative trueness of the Alternative method  (Compact Dry ETC) for Enterococcus  is satisfied.  

3.2 Accuracy profile study 

The accuracy profile study is a comparative study between the results obtained by the reference method and 

the results of the alternative method. This study is conducted using artificially contaminated samples, using 

one type per category. 

3.2.1 Categories, sample types and strains 

 

For each of 5 food categories, one type of food was tested using 6 samples per type.  Of the 6 samples, 

there were 2 at a low level, 2 at a medium level and 2 at a high level of contamination.  For each of the 6 

samples per category, 5 replicate test portions were tested. 

 

According to ISO16140-2:2015 6.1.3.2, for each category being tested, at least one food type shall be tested 

but the six samples tested might belong to the same food item or to different food items.  According to 

MicroVal discussions there are 2 options that may be used here.  Either a single food item is used per type 

but 2 batches are tested, or 2 different food items are tested with one batch per item.  So for example, for 

dairy desserts, it would be possible to test: 

 

• chilled custard batch 1 and chilled custard batch 2, or 

• chilled custard batch 1 and whipped cream batch 1 

 

 

In order to evaluate the difference between the 2 options on the statistical analysis, this study tested both 

approaches. 

 

The tested categories, types, items and inoculated strains are provided in the Table 6. 

 

Table 6 - Categories, types, items, strains and inoculation levels for accuracy profile study 

Category Types Strain Item Level 
 

Dairy 
products 

Dairy 
desserts  

E.mundtii  
CRA 16812 

Chilled custard 
Batch 1  

Low:100cf/g 

Medium : 1000cfu/g 

High : 10,000cfu/g 

   Chilled custard Low:100cf/g 
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Category Types Strain Item Level 
 

Batch 2 Medium : 1000cfu/g 

High : 10,000cfu/g 

   Whipped cream Low:100cf/g 

Medium : 1000cfu/g 

High : 10,000cfu/g 

Fruits and 
vegetables 

Leafy greens 
e.g. parsley, 
lettuce 

E.faecium 
NCIMB 9645 

Parsley  Batch 1  
 

Low: 50cf/g 

Medium : 1000cfu/g 

High : 50,000cfu/g 

   Parsley  Batch 2  
 

Low: 50cf/g 

Medium : 1000cfu/g 

High : 50,000cfu/g 

   Shredded lettuce Low: 50cf/g 

Medium : 1000cfu/g 

High : 50,000cfu/g 

Raw poultry 
and meats 

Fresh beef E.avium 
NCIMB 702366 

Fresh steak Batch 1 Low: 50cf/g 

Medium : 1000cfu/g 

High : 50,000cfu/g 

   Fresh steak Batch 2 Low: 50cf/g 

Medium : 1000cfu/g 

High : 50,000cfu/g 

   Patties Low: 50cf/g 

Medium : 1000cfu/g 

High : 50,000cfu/g 

Ready to eat 
foods 

Cooked fish 
products e.g. 
prawns 

E. casseliflavus 
CRA 16811 

Tuna  pate Batch 1 Low: 50cf/g 

Medium : 100cfu/g 

High : 1000cfu/g 

   Tuna pate Batch 2 Low: 50cf/g 

Medium : 100cfu/g 

High : 1000cfu/g 

   Fresh cooked prawns Low: 50cf/g 

Medium : 100cfu/g 

High : 1000cfu/g 

Multi 
component 
foods 

Composite 
foods with 
raw 
ingredients  

E.hirae 
CRA 15939 

Pasta salad Batch 1 Low 500cf/g 

Medium : 5000cfu/g 

High : 50,000cfu/g 

   Pasta salad Batch 1 Low 500cf/g 

 Medium : 5000cfu/g 

 High : 50,000cfu/g 

   Sandwiches Low 500cf/g 

 Medium : 5000cfu/g 

 High : 50,000cfu/g 

 

Total number of samples tested= 225 

3.2.2 Calculations and interpretation of accuracy profile study 

The statistical results and the accuracy profiles are provided in Figures 8 to 12.  
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The calculations were done using the AP Calculation Tool MCS (Clause 6-1-3-3 calculation and 

interpretation of accuracy profile study) available on http://standards.iso.org/iso/16140 

 

Because the study design included 9 samples per category instead of 6, the statistical analysis was carried 

out 3 times for each category instead of once. For example for dairy products the analysis was carried out for 

 

(i) custard  batch 1 and custard batch 2) 

(ii) custard  batch 1 and cream 

(iii) custard  batch 2 and cream 

 

 

 

 

 

 

 

 

 

Figure 8: Dairy  

 

http://standards.iso.org/iso/16140
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Figure 9: Fruits and vegetables 
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Figure 10: Multi-component foods 
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Figure 11: Raw poultry and meat 
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Figure 12: RTE foods 
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According to ISO 16140, if any of the upper or lower limits for the six samples exceeds the 0.5log 

Acceptability Limits (ALs) and the standard deviation, Sref > 0,125, then an additional evaluation procedure 
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is followed:  New ALs are calculated as a function of the standard deviation: AL s = 4_ sref. If for all i in the 

accuracy profile Ui ≤ ALs and Li _ −ALs , the alternative method is accepted as being equivalent to the 

reference method for the given combination category and type. 

 

 

For some of the food categories the additional AL calculation was required.  This was for the dairy products, 

fruit and vegetables products and RTE foods.   

 

For the dairy product, 5 of the 9 samples showed an AL above 0.5logcfu/g. These were for custard batch 1 

medium level, custard batch 1 high level, custard batch 2 medium level, custard batch 2 high level, and 

cream high level. These levels showed a negative bias i.e. a lower level on the alternative method compared 

to the reference method. The samples were inoculated with E.mundtii 16812. 

 

For the fruit and vegetables, only 1 of the 9 samples (parsley batch 1 low level inoculated with E.faecium 

NCIMB 9645) had a slight positive bias of 0.520. All other samples were within the recalculated ALs 

 

For the RTE foods, only 1 of the 9 samples (tuna pate batch 2 low level inoculated with                     

E.casseliflavus CRA 16811) had a positive bias of 0.660. All other samples were within the ALs. 

 

After the AL values were recalculated, all the data for the dairy, fruit and vegetables and RTE foods fell 

within the new ALs the alternative method was accepted as being equivalent to the reference method. 

 

For 2 categories, multi-component foods and raw meat and poultry the AL of 0.5 was achieved and the 

alternative method was accepted as being equivalent to the reference method without the need for the 

additional calculation. 

3.3 Inclusivity / exclusivity  

The inclusivity study is a study involving pure target strains to be detected or enumerated by the alternative 

method 

3.3.1Protocol 

After being grown according to appropriate conditions, decimal dilutions were made, and the 50 target 

strains and 30 non-target strains were enumerated by the alternative method, the reference method and a 

non selective agar (TSA). 

3.3.2 Results 

Inclusivity 

Of the 50 inclusivity strains tested 36 strains were detected and 14 were not detected using the alternative 

method.  For the reference method 33 of the strains were detected and 17 were not detected.   
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The strains not detected for either method were: E. cecorum, 16849; E. aquamarinus, 16813; E. dispar, 

16850, E. columbae, 16851; E. pseudoavium, 16852; E. sulfureus, 16853; E. seriolicida, 16854;  

E. flavescens, 16855; E. sacharolyticus, 16863; E. dispar, 16864; E. xiangfangensis,16865;  

E. solitarus, 16867. 

 

Those not detected by the alternative method but detected by the reference method were: E. durans, 16810; 

E. porcinus16857. 

 

Those not detected by the reference method but detected by the alternative method were: E. durans, 16464; 

E. haemoperoxidus, 16858; E. thailandicus, 16859; E.malodoratus, 16860; E. gallinarum, 16861. 

 

It would appear that both methods were good at detecting the more usual Enterococcus species, i.e.  

E. faecalis and E. faecium, but less good at detecting other species.  In the inclusivity study there were 50 

strains of Enterococci covering 23 different species. The Compact Dry ETC method was more specific as it 

detected 11 of the 23 different species whereas the reference method only detected 8 of the different 

species.   

 

Exclusivity 

Of the 30 exclusivity strains tested, 28 were not detected and 2 were detected using both the reference and 

alternative methods.  The 2 detected cultures were Lactobacillus gasseri CRA 6804 and Streptococcus lactis 

CRA 527.  

3.4 Limit of quantification (LOQ) 

The limit of Quantification (LOQ) is only required for instrumental measurements. It was not done in this 

study 

3.5 Conclusion (MCS) 

Overall, the conclusions for the Method Comparison are: 
 

• The Compact Dry ETC for enumeration of Enterococcus in foods method shows satisfying trueness  

 

• The Compact Dry ETC for enumeration of Enterococcus in foods method shows satisfactory and 

accuracy profile.  

 

• The Compact Dry ETC for enumeration of Enterococcus in foods method was shown to be specific and 

selective. Compared to the Reference method it was able to detect more inclusivity cultures covering a 

wider range of species.   
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4 Interlaboratory study 

The inter-laboratory study is a study performed by multiple laboratories testing identical samples at the same 

time, the results of which are used to estimate alternative-method performance parameters. 

4.1 Study organization 

There were 5 organisations used in this study representing 3 different countries. The number of collaborators 

from each organisation varied from 1 to 3 (according to ISO16140-2:2016 6.2.2) giving a maximum of 11 

potential data sets. Three of the data sets were not used in the analysis due to incomplete data for the 

reference method, even though the alternative method performed well. So finally, there were 8 valid data 

sets from 4 different organisations and 3 different countries 

4.2 Matrix and strain used 

Chilled salmon pâté was inoculated with  Enterococcus faecalis NCIMB 775. For each of the 11 collaborators 

participating in the interlaboratory study 7 x 10g samples of salmon pâté were weighed into sterile stomach 

bags.  One sample of pâté remained uninoculated.  For the remaining six samples, appropriate dilutions of 

the E.faecalis culture were used to individually inoculate 2 x 10g samples at the low (~102 cfu/ml), middle 

(~104cfu/ml) and high (~106cfu/ml) contamination levels.  

 

4.3 Shipping of samples 

Prior to despatch, each set of samples was removed from the freezer and packed into plastic containers (Air-

Sea Containers Limited, code 490).  These plastic containers were then placed inside a thermal control unit 

(Air-Sea Containers Limited, TC-20 code 802) with cool packs (Air-Sea Containers Limited, CP-20 code 

405).  Each laboratory also received an additional vial containing water “temperature control sample” which 

was packed with the test samples.   

This was used to enable the laboratory to take a temperature measurement, representative of the samples, 

upon receipt.  In addition to this a continuous electronic temperature monitor (Thermochron iButton) was 

placed in the sample packages.  The laboratories were requested to return the ibuttons to the expert 

laboratory upon receipt. The target storage conditions were for the temperature to stay lower or equal to 8°C 

during transport, and between 0°C – 8°C in the labs. 
 

Shipping was arranged so that each laboratory would receive their samples within 24 to 72h dependent on 

location and speed of the International courier service.  The condition of the samples was recorded by each 

laboratory on a supplied form. 

 

The analyses were started on Tuesday 29th November 2016 
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4.4 Calculation and interpretation of data  

The data from the collaborative trial were calculated and interpreted according to section 6.2.3 of ISO 16140-

2:2016 using the freely available Excel® spreadsheet (http://standards.iso.org/iso/16140). Version 14-03-

2016 was used for these calculations. 

The results obtained by the collaborators are shown in Tables 7. The accuracy profile plot is shown in 

Figures 13 and the statistical analysis of the data is shown in Tables 8. 

Table 7: Summary of the results of the interlaboratory study per analyte level 

  Reference method x ijk Alternative method k ijk 

Collaborators (i) Level (k)   

A Blank <10 <10 

B Blank <10 <10 

C Blank <10 <10 

D Blank <10 <10 

E Blank <10 <10 

I Blank <10 <10 

J Blank <10 <10 

K Blank <10 <10 

  Duplicate 1 Duplicate 2 Duplicate 1 Duplicate 2 

A Low 2.699 2.568 2.550 2.561 

B Low 2.491 2.672 2.380 2.630 

C Low 3.204 3.369 3.320 3.490 

D Low 3.196 3.294 3.339 3.249 

E Low 3.324 3.163 3.031 3.048 

I Low 2.602 3.076 3.000 3.059 

J Low 2.845 3.072 3.038 3.000 

K Low 2.954 3.134 3.114 2.963 

      

A Medium 4.111 4.277 4.079 4.194 

B Medium 4.140 4.244 4.123 4.173 

C Medium 4.862 4.834 4.862 4.959 

D Medium 4.963 4.778 4.967 4.810 

E Medium 4.765 4.878 4.649 4.785 

I Medium 4.138 4.287 4.214 4.406 

J Medium 4.436 4.699 4.320 4.357 

K Medium 4.260 4.105 4.226 4.102 

      

A High 5.778 5.791 5.699 5.751 

B High 5.751 5.737 5.631 5.744 

C High 6.342 6.362 6.350 6.322 

D High 6.633 6.643 6.826 6.663 

E High 6.102 6.152 6.186 6.279 

I High 6.105 6.008 5.729 5.822 

J High 6.135 6.260 5.751 5.839 

K High 6.041 5.691 6.301 5.707 

http://standards.iso.org/iso/16140
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Figure 13. Accuracy profile of  Compact Dry ETC from the ILS  

 

The statistical analysis of the ILS data is shown in Table 8 below.  It can be seen that the repeatability 

standard deviation (Sr) was similar for the alternative and reference method ranging from 0.087 to 0.162 for 

ETC and 0.097 to 0.162 for the reference method.  

The between-labs standard deviation (SL) was microbiologically similar for the alternative method (0.309 to 

0.355) and the reference method (0.252 to 0.315) as was  the reproducibility standard deviation (SR) showing 

(0.321 to 0.391) for  the alternative method and  (0.300 to 0.312) for  the reference method. 

According to the ISO 16140-2:2016 standard, if any of the values of the β-ETI fall outside of the Acceptability 

Limits AL (±0.5log units)then a further calculation is done to  calculate the pooled average SR of the 

reference method.  This was done and gave an SR value of 0.315.  This value was used to recalculate the 

new AL as a function of the standard deviation (ALs) using the formula 3.3 x SR,ref which gives new ALs 

values of +1.04 and -1.04.  

Whilst quite large, the re-calculated AL is similar to those found in the methods comparison study where the 

AL’s ranged from 0.500 to 1.244 for the 5 different product categories, with an average of 0.78 
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Looking at Figure 13, it can be seen that no values lie outside of these new ALs values and therefore the 

alternative method is accepted as being equivalent to the reference method. 

 

Table 8. Statistical analysis of the ILS data according to the ISO spreadsheet 

 

Accuracy profile 0.5

Study Name

Date

Coordinator TRUE

Tolerance probability (beta) 80% 80% 80%

Acceptability limit in log (lambda) 1.04 1.04 1.04

Alternative method Reference method

Levels Low Medium High Low Medium High
Target value 2.979 4.486 6.096

Number of participants (K) 8 8 8 8 8 8

Average for alternative method 2.986 4.452 6.038 2.979 4.486 6.096

Repeatability standard deviation (sr) 0.089 0.087 0.162 0.162 0.112 0.097

Between-labs standard deviation (sL) 0.309 0.328 0.355 0.252 0.315 0.296

Reproducibility standard deviation (sR) 0.321 0.339 0.391 0.300 0.334 0.312

Corrected number of dof 7.563 7.480 8.319 9.364 7.838 7.717

Coverage factor 1.487 1.489 1.470

Interpolated Student t 1.405 1.406 1.392

Tolerance interval standard deviation 0.3402 0.3591 0.4122

Lower TI limit 2.508 3.947 5.464

Upper TI limit 3.464 4.956 6.611

Bias 0.007 -0.034 -0.058

Relative Lower TI limit (beta = 80%) -0.471 -0.539 -0.632 TRUE

Relative Upper TI limit (beta = 80%) 0.485 0.471 0.516 TRUE

Lower Acceptability Limit -1.04 -1.04 -1.04

Upper Acceptability Limit 1.04 1.04 1.04

New acceptability limits may be based on reference method pooled variance
Pooled repro standard dev of reference 0.315

Hyserve Compact Dry ETC

22/12/2016

Campden BRI

Select  ALL blue lines to draw the 
accuracy profile as illustrated in 
the worksheet "Graph Profile"

Application of clause 6.2.3 
Step 8: If any of the values for the β-ETI fall outside the 

acceptability limits, calculate the pooled average 
reproducibility standard deviation of the reference 

method.
Step 9: Calculate new acceptability limits as a function of 

this standard deviation.

 

5  Overall conclusions of the validation study 

Based on the results of the Methods comparison study (MCS) and the Inter-laboratory study (ILS): 
 

• The Compact Dry ETC for enumeration of Enterococcus in foods method shows satisfying trueness 
from  the MCS 

 

• The Compact Dry ETC for enumeration of Enterococcus i in foods method shows satisfactory 
accuracy profile from  the MCS 

 

• The Compact Dry ETC for enumeration of Enterococcus in foods method was shown to be specific 
and selective from the MCS. Compared to the Reference method it was able to detect more 
inclusivity cultures covering a wider range of species.   

 

• From the ILS it would appear that in the hands of the eight collaborators, the performance of 
Compact Dry ETC was not substantially different from the Reference method as shown by accuracy 
profile study. 
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The alternative Compact Dry ETC   shows  comparable performance to the reference method: NMKL Method 

No. 68 5th Edition 2011: Enterococcus. Determination in foods and feeds, for enumeration of Enterococcus in 

a broad range of foods 

 

 

Date : 03/03/2019 

Signature:  

Annexes  A: Flow diagram of the reference and alternative method. B: Test kit insert 
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ANNEX A: Flow diagram of the alternative method and reference methods 

 Reference method (NMKL 68) and Candidate method (Compact Dry ETC) for 
enumeration of Enterococci  

 
 
 
 
 
 
 

 
 

1.  
2.  

 
 

 
 

3.  
4.  
5.  
 

 
 
 
 
 

 

 
 
 
 
 

6.   
 
 

*for low inoculum level spread 1ml between 2 plates 

NMKL Method No. 68 5th Edition 2011 : Enterococcus. 

Determination in foods and feeds  

 

Incubate at 44  1°C for 48  4 h 
 

Food sample (10g) + appropriate diluents (90ml) dilution. 
Homogenise and dilute further as required 

Compact Dry ETC 

Incubate membrane on ETC at 37  1°C 
for 20-24h  

 

Count all typical colonies i.e. those which are dark 
red throughout.  
 
If there are any colonies showing pink or weak red 
colouration in the middle the confirm by streaking on 
to pre-warmed  Bile-aesculin agar and incubate at 
44◦C for 2 h 

Place 1ml samples onto the 

surface of Compact Dry ETC 

plates 

 

Count Blue/Blue 
green colonies 

Calculate number of 
Enteroccoccus per g or ml 

Calculate number of 
Enteroccoccus per g or ml 

 

Surface plate 0.1ml samples of 

appropriate dilutions onto the 

surface of pre-poured 

Enterococcus agar * 
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ANNEX B Kit insert

 


