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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 XSA 

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: ISO 6888-1:1999 Microbiology of food and animal feeding stuffs - Horizontal method 

for the enumeration of coagulase-positive staphylococci (Staphylococcus aureus and other species) – Part 1: 

Technique using Baird-Parker agar medium  

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

1. Dairy  products  

2. Dried/low moisture foods 

3. 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 staphylococci (Staphylococcus aureus) in five different  food categories was 

carried out by Campden BRI as the MicroVal Expert Laboratory.  

The alternative method used was: 

• Enumeration of  Staphylococcus aureus on Compact Dry XSA, incubated at  37°C±1°C for 24 ± 2h 

The reference method used was:  

• ISO 6888-1 :1989 Microbiology of food and animal feeding stuffs- Horizontal method for of 

coagulase-positive staphylococci (Staphylococcus aureus and other species) - Part 1: Technique 

using Baird-Parker agar medium 

Categories included : 

• Dairy  products  

• Dried/low moisture foods 

• 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 XSA shows comparable performance to the reference methods  (ISO 6888-

1:1989)  for the enumeration of coagulase-positive staphylococci 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 

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. 

Compact Dry XSA plates are ready-to-use dry media sheets comprising culture medium and a cold-soluble 

gelling agent, rehydrated by inoculating 1 ml diluted sample into the centre of the self-diffusible medium.  

The Compact Dry X-SA method contains chromogenic medium and selective agents for the detection and 

enumeration of Staphylococcus aureus which form blue colonies after 24+/-2h 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 Number 
samples 
analysed 

Number of 
interpretable 

results 

Dairy products Dairy desserts e.g. chilled custard, trifle, 
cream, ice cream, custard slice 

5 5 

Pasteurised / raw milk  products, yogurt, milk 
drinks 

5 5 

Cheese e.g. soft cheese, hard cheese, raw 
milk cheese 

5 5 

Dried/ low 
moisture 
products 

Chilled RTC batters and pasta e.g. filled 
tortellini, ravioli 

5 5 

Infant formula and cereals e.g. probiotic infant 
cereals, rusks, infant milk 

6 6 

Dehydrated powders e.g. soups, gravy, milk 
powders 

5 5 

Meat and 
poultry 

Poultry: cooked sliced chicken, cooked 
chicken fillets, cooked BBQ chicken chunks 

5 5 

Cooked and fermented meat e.g. salami, 
pepperoni, chorizo,  ham 

5 5 

Raw meats: mince, sausages, chicken breast 
fillet 

5 5 

Ready to eat 
foods 

Ready to eat/reheat chilled/frozen  foods e.g. 
quiche, pizza, cottage pie 

5 5 

Cooked/cured  fish products e.g. prawns, 
smoked salmon, seafood terrine, salmon Pate 

5 5 

Cut ready to eat fresh produce e.g. fruit mixes, 
bagged leafy vegetables, carrot batons 

6 6 
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Categories Types Number 
samples 
analysed 

Number of 
interpretable 

results 

Multi component 
foods 

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

5 5 

Mayonnaise based raw and processed salads 
e.g. coleslaw, sandwich spreads 

5 5 

Composite processed meals e.g. .lasagne, fish 
pie, spaghetti bolognese 

5 5 

TOTAL  77 77 

 

78 samples were analysed, leading to 78 interpretable results 

 

3.1.2 Test sample preparation  

 

It is preferable to have naturally contaimated 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.  Samples were inoculated and held either 

frozen for 1 week,  chilled for 2 days or ambient for 2 weeks, or cultures were exposed to pH2 for 60 min or 

heated at  55°C for 5min. 

 

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 0.57 log cfu/g difference between non-

selective and selective plates 

65 samples were artificially contaminated; 10 contaminated naturally. 

 

A further 42 samples were screened for natural contamination- all were negative.   

 

3.1.3 Protocols applied during the validation study 

A single protocol was applied for the study.  

Reference method plates were incubated at 37±1ºC for a total of 48±4h . Compact Dry XSA plates  were  

incubated at 24+/-2h at 37±1⁰C. 

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. 
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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 :  Dairy products 

 

Figure 2: Dried/Low Moisture Foods 
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Figure 3: Meat and poultry 

 

 

Figure 4: Multi-component Foods

 

 

 

 

765432

6

5

4

3

2

log10 cfu/g Reference

lo
g

1
0
 c

fu
/g

 A
lt

e
rn

a
ti

v
e

cooked and fermented meat

cooked poultry

raw meat

Category = Meat and poultry
y = x

765432

7

6

5

4

3

2

log10 cfu/g Reference

lo
g

1
0
 c

fu
/g

 A
lt

e
rn

a
ti

v
e

composite processed meals

composite with raw ingredients

mayonnaise based salads

Category = Multi component foods
y = x



 

11 

 

 Standardized report - Quantitative methods -  

Method Comparison Study  and ILS              

2008LR14  Compact Dry XSA Summary Report 

 

Figure 5: Ready to eat Foods 

 
Figure 6: All categories plot 
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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.  

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 but there 

is some evidence of a negative bias for the alternate method for multicomponent foods, particularly 

processed composite meals and for dairy products, in particular pasteurized /raw milk products. This can be 

seen from the individual product figures (1 and 4) and from the all categories figure (6). These products were 

spiked with heat treated. Cells stressed in this way may under-recover on the alternative method compared 

to the reference method.  

A summary of the calculated values per category is provided in Table 2. The Bland-Altman difference plot for 

all the samples is given Figure 7  

Table 2 - Summary of the calculated values per category  

Category. n D  Ds  
95% Lower 
limit 

95% Upper 
limit 

Dairy 15 -0.329 0.286 -0.962 0.305 

Dried/low moisture 

foods 

16 -0.125 0.156 -0.467 0.218 

Meat and poultry 15 -0.097 0.323 -0.813 0.619 

Multi component 

foods 

15 -0.291 0.527 -1.459 0.877 

Ready to eat foods 16 -0.149 0.137 -0.449 0.151 

All Categories 77 -0.196 0.321 -0.839 0.446 

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 3. 

 

Table 3 -  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) 

Meat and 
poultry 

Cooked and 
fermented 
meats 

1C Salami 3097 
Ambient/2 
weeks 

0.486 

Meat and 
poultry 

Raw meat 28B 
Pork loin 
steak 

Natural none -1.022 

Multi-
component 
foods 

RTE meals 10B 
Tuna pasta 
bake 

1238 
55°C/5mim 
heating 

-1.217 

Multi-
component 
foods 

RTE meals 35 Fish pie 1238 
55°C/5mim 
heating 

-1.114 

Multi-
component 
foods 

Product  
with raw 
ingredients 

41B 
sweet chilli 
chicken 
noodle salad 

natural none 0.968 

 

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. 

For this data set there are 5 in 77 data values which lie outside the CLs (All categories plot). There were no 

identifiable trends in these data, and they covered 4 different food categories, 2 different inoculated strains 

and naturally contaminated samples 

  

3.1.6 Conclusion (RT study) 

The relative trueness of the Alternative method for S.aureus (coagulase-positive staphylococci) 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. 
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3.2.1 Categories, sample types and strains 

 

In this study five food categories were tested with a single batch of two different food types using 6 samples 

per type. Two samples were contaminated at a low level, 2 at intermediate level, 2 at a high level. For each 

sample, 5 replicates (5 different test portions) were tested. A total of 30 samples were analysed per food 

type. Each sample was bulk inoculated and five replicate test portions examined from the bulk sample. 

The tested categories, types and items are provided in Table 4. 

Table 4 - Categories, types, items, strains and inoculation levels for accuracy profile study 

Category Types Strain Item Level Test 
portions 

Dairy products Dairy 
desserts  

S.aureus 
CRA 1215 
from cheese 

Chilled custard Zero 5 

Low:500cf/g 5 

Medium : 10000cfu/g 5 

High : 1000000cfu/g 5 

   Raw milk cheese Zero 5 

   Low:500cf/g 5 

Medium : 10000cfu/g 5 

High : 1000000cfu/g 5 

Dried/rehydrated 
& low moisture 
products 

Powders S.aureus 
CRA 2095 

RTC pasta 
 

Zero 5 

Low:500cf/g 5 

Medium : 10000cfu/g 5 

High : 1000000cfu/g 5 

   Infant cereal  
 

Zero 5 

  from milk 
powder 

Low:500cf/g 5 

Medium : 10000cfu/g 5 

High : 1000000cfu/g 5 

Meat and poultry RTE meats S.aureus 
CRA 1217 
from cooked 
beef 

Pastrami Zero 5 

Low:500cf/g 5 

Medium : 10000cfu/g 5 

High : 1000000cfu/g 5 

  Cooked sliced 
chicken roll 

Zero 5 

  Low:500cf/g 5 

Medium : 10000cfu/g 5 

High : 1000000cfu/g 5 

Ready to eat 
foods 

Cooked fish 
products 
e.g. prawns 

S.aureus 
CRA 1208 
from smoked 
fish 

Fresh cooked 
prawns 

Zero 5 

Low:500cf/g 5 

Medium : 10000cfu/g 5 

High : 1000000cfu/g 5 

  Smoked salmon Zero 5 

  Low:500cf/g 5 

Medium : 10000cfu/g 5 

High : 1000000cfu/g 5 

Multi component 
foods 

Composite 
foods with 
raw 

S.aureus 
CRA 3097 
from pasta 

Pasta salad Zero 5 

Low:500cf/g 5 

Medium : 10000cfu/g 5 

High : 1000000cfu/g 5 
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Category Types Strain Item Level Test 
portions 

 /processed 
ingredients  

Sandwich spread Zero 5 

 Low:500cf/g 5 

 Medium : 10000cfu/g 5 

 High : 1000000cfu/g 5 

 

Total number of samples tested= 150 

3.2.2 Calculations and interpretation of accuracy profile study 

The statistical results and the accuracy profiles are provided in Figures 8 to 12.  

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 

Figure 8 Accuracy profile for  Category: Dairy products  (type desserts) 

 

 

 

                  

  (Food) Category Dairy         

  (Food) Type Dairy desserts         

                  

                  

                  

                  

                  

                  

                  

                  

                  

                  

                  

                  

                  

                  

                  

                  

                  

  Sample Name 
Reference 

Central value 
Bias Lower β-ETI Upper β-ETI 

β-ETI  
compared to 

AL=±0.5 
Acceptable 

β-ETI  
compared 
to final AL 
Acceptable 

  

  36 2.64 -0.166 -0.400 0.068 YES YES   

  8 2.88 0.204 -0.030 0.438 YES YES   

  17 3.83 -0.189 -0.423 0.045 YES YES   

  16 4.11 0.228 -0.005 0.462 YES YES   

  29 6.04 -0.209 -0.443 0.025 YES YES   

  30 6.26 -0.079 -0.313 0.155 YES YES   

                  

    
Reference 

method 
Alternative 

method 
SD repeatability of 

reference method <= 0.125 
Final AL   

  
SD 

Repeatability 
0.311 0.162 NO +/- 0.500   

                  

http://standards.iso.org/iso/16140
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Figure 9: Dried/rehydrated & low moisture products 

 

 

 

 

 

 

 

Sample Name
Reference 

Central value
Bias Lower β-ETI Upper β-ETI

β-ETI  

compared to 

AL=±0.5 

Acceptable

β-ETI  

compared to 

final AL 

Acceptable

5 2.71 0.029 -0.161 0.218 YES YES

13 2.88 -0.077 -0.267 0.112 YES YES

9 3.98 -0.033 -0.222 0.156 YES YES

26 4.36 -0.216 -0.405 -0.026 YES YES

38 5.94 -0.036 -0.225 0.153 YES YES

39 6.30 -0.155 -0.344 0.034 YES YES
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Figure 10: Meat and poultry 
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central value
Bias Lower β-ETI Upper β-ETI

β-ETI  

compared to 

AL=±0.5 

Acceptable

β-ETI  

compared to 

final AL 

Acceptable

34 3.11 -0.073 -0.273 0.128 YES YES

31 3.20 -0.125 -0.326 0.076 YES YES

32 4.41 0.000 -0.201 0.201 YES YES

25 4.41 0.000 -0.201 0.201 YES YES

4 6.23 -0.084 -0.285 0.116 YES YES

35 6.40 -0.194 -0.394 0.007 YES YES
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Figure 11: Ready to eat foods 

 

 

 

 

 

 

 

 

Sample Name
Reference 

Central value
Bias Lower β-ETI Upper β-ETI

β-ETI  

compared to 

AL=±0.5 

Acceptable

β-ETI  

compared to 

final AL 

Acceptable

18 3.04 -0.078 -0.405 0.250 YES YES

27 3.26 -0.109 -0.437 0.219 YES YES

33 4.40 -0.056 -0.383 0.272 YES YES

14 4.45 -0.168 -0.496 0.159 YES YES

28 6.36 -0.158 -0.485 0.170 YES YES
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Reference 

method

Alternative 

method

SD Repeatability 0.116 0.227 +/- 0.500

(Food) Category

(Food) Type

Ready to eat foods

Cooked fish

SD repeatability of reference 

method <= 0.125

YES

Final AL

-0.60

-0.40

-0.20

0.00

0.20

0.40

0.60

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00

B
ia

s

Reference Median

Cooked fish

Bias

β-ETI

AL = +/- 0.5



 

19 

 

 Standardized report - Quantitative methods -  

Method Comparison Study  and ILS              

2008LR14  Compact Dry XSA Summary Report 

 

Figure 12: Multi component foods 

 

 

 

 

 

 

 

                  

  (Food) Category Multi component         

  (Food) Type composite/raw ingredients         

 
  

 

  
              

                  

                  

                  

                  

                  

                  

                  

                  

                  

                  

                  

                  

                  

  Sample Name 
Reference 

Central value 
Bias Lower β-ETI Upper β-ETI 

β-ETI  
compared to 

AL=±0.5 

Acceptable 

β-ETI  
compared to 

final AL 
Acceptable 

  

  11 2.66 -0.036 -0.215 0.143 YES YES   

  6 2.76 -0.158 -0.337 0.021 YES YES   

  2 4.11 -0.073 -0.252 0.106 YES YES   

  7 4.11 -0.160 -0.339 0.019 YES YES   

  12 6.04 -0.082 -0.261 0.097 YES YES   

  24 6.11 -0.200 -0.379 -0.021 YES YES   

                  

    
Reference 

method 
Alternative 

method 
SD repeatability of reference 

method <= 0.125 
Final AL   

  
SD 

Repeatability 
0.084 0.124 YES +/- 0.500   
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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 

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 

and RTE meat products, however, the re-calculated AL’s were still ±0.5log. 

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 53 target 

strains and 31 non-target strains were enumerated by the alternative method, the reference method and a 

non selective agar (TSA). 

3.3.2 Results 

Of the 53 inclusivity strains tested, 51 strains were detected using both methods and   2 strains gave typical 

colonies on both media but did not confirm using the coagulase test.  

Of the 31 exclusivity strains tested, none were detected by the alternate method and 2 were detected by the 

reference method these were S.delphini NCIMB 13206 and on S. hyicus CRA 254. The identity of these 

strains was re-checked using the MALDI and was confirmed as S.delphini and S. hyicus.. 

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 X-SA  for enumeration of S.aureus in foods method shows satisfying trueness  

• The Compact Dry X-SA for enumeration of S.aureus in foods method shows satisfactory and accuracy 
profile. 

• The Compact Dry X-SA for enumeration of S.aureus in foods method was shown to be specific and 
selective.  
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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 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 5  

The accuracy profile plot is shown in Figures 12 and the statistical analysis of the data is shown in Tables 6. 

Table 5: Summary of the results of the interlaboratory study per analyte level 

  Reference method x ijk Alternative method k ijk 

Collaborators (i) Level (k)   

1 Blank <10 <10 

2 Blank <10 <10 

3 Blank <10 <10 

4 Blank <10 <10 

5 Blank <10 <10 

6 Blank <10 <10 

7 Blank <10 <10 

8 Blank <10 <10 

9 Blank <10 <10 

10 Blank <10 <10 

  Duplicate 1 Duplicate 2 Duplicate 1 Duplicate 2 

1 Low 3.411 3.310 2.630 2.850 

2 Low 3.080 2.970 2.850 2.730 

3 Low 2.750 3.240 2.580 2.710 

4 Low 3.310 3.300 3.160 2.950 

5 Low 3.030 3.150 2.439 2.700 

6 Low 3.140 3.330 2.630 3.130 

7 Low 3.340 3.240 2.950 3.000 

8 Low 3.050 3.150 2.710 2.500 

9 Low 2.820 2.600 2.079 1.881 

10 Low 2.960 2.820 2.590 2.470 

      

1 Medium 4.560 4.180 3.870 3.790 

2 Medium 3.960 4.020 3.840 3.770 

3 Medium 3.700 3.630 3.580 3.610 

http://standards.iso.org/iso/16140
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  Reference method x ijk Alternative method k ijk 

Collaborators (i) Level (k)   

4 Medium 4.230 4.180 4.160 4.160 

5 Medium 3.970 4.000 3.700 3.810 

6 Medium 4.060 4.040 3.730 3.820 

7 Medium 4.270 4.460 3.910 3.970 

8 Medium 4.120 4.100 3.720 3.670 

9 Medium 3.810 4.160 3.460 3.830 

10 Medium 3.850 3.910 3.731 3.820 

      

1 High 5.520 5.510 5.000 5.030 

2 High 5.120 5.190 4.990 4.940 

3 High 4.840 4.790 4.630 4.710 

4 High 5.510 5.350 5.640 5.680 

5 High 5.020 5.060 4.860 4.850 

6 High 5.310 5.260 4.920 4.850 

7 High 5.530 5.750 5.040 5.030 

8 High 5.120 5.190 4.570 4.840 

9 High 4.180 5.130 4.060 4.510 

10 High 3.660 5.000 4.890 4.900 

 

Figure 12. Accuracy profile of  Compact Dry XSA from the ILS  
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The statistical analysis of the existing ILS data is shown in Table 6 below.  It can be seen that the 

repeatability standard deviation (Sr) was better for the alternate method than the reference method ranging 

from 0.096 to 0.165 for XSA and 0.126 to 0.373 for the reference method.  

 

The between-labs standard deviation (SL) was similar for the alternative method (0.145 to 0.336) and the 

reference method (0.178 to 0.309) and the reproducibility standard deviation (SR) was better for the 

alternative method (0.174 to 0.358) than the reference method (0.228 to 0.485). 

 

According to the ISO 16140-2:2016 standard, if any of the values of the β-ETI fall outside of the ±0.5log AL 

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 0.337.  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 +1.11 and -1.11. These 

are plotted in Figure 4 and it can be seen that no values lie outside of these ALs values and therefore the 

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

 

It can be seen from Figure 12 and Table 6 that there is a slight bias in the data with the alternate method 

giving slightly lower average values than the reference method for the low, medium and high categories (-

2.05 to -0.423). This was previously reported in the original ILS where the average bias across the three 

levels was - 0.283 which is similar to the average bias in the new calculation of  -0.297. 

 

It was previously accepted that whilst  there was evidence of a small underlying bias between the 

two methods with the ISO method giving slightly higher plate count results than the Compact Dry 

X-SA,  however this was considered to have no major microbiological implications considering the 

magnitude of the bias and the different formats of the test methods.  

 

The alternative method is therefore accepted as being equivalent to the reference method in the Inter 

laboratory study although the data shows that there is the potential for the alternative method to give a lower 

count that the reference method. 
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Table 9. Statistical analysis of the ILS data according to the ISO spreadsheet 

 

 

 

 

 

 

 

 

 

 

5  Overall conclusions of the validation study 

• The alternative method Compact Dry XSA  for enumeration of S.aureus (coagulase-

positive staphylococci shows satisfactory results for relative trueness; 

• The alternative Compact Dry XSA   for enumeration of S.aureus (coagulase-positive 

staphylococci shows satisfactory results for accuracy profile; 

• The alternative Compact Dry XSA  for enumeration of S.aureus (coagulase-positive 

staphylococci is selective and specific. 

• The alternative Compact Dry XSA  for enumeration of S.aureus (coagulase-positive 

staphylococci shows satisfactory performance in the ILS 

The alternative Compact Dry XSA   for enumeration of S.aureus (coagulase-positive staphylococci) 

comparable performance to the reference method ISO 6888-1for enumeration of coagulase-positive 

staphylococci 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 

Food sample (10g) + appropriate diluents (90ml) dilution (according to ISO 6887) 
Homogenise and dilute further as required 
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ANNEX B Kit insert 

 


