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meat balls,

No of ISO 6887
Category Types Items samples
Heat treated fruit Past smoothies/juice, 5 6887-4
and vegetables blanched frozen vegetables
Multi-component | Chilled pasta Chilled pasta salad, egg and 6887-1,
foods or meal salad, egg and . 5
. cress sandwich 6887-4
components cress sandwich
Cooked chilled
pasta, frozen fries, | Cooked chilled pasta, frozen 5 6887-1,
rice products, fries, rice products, quiche 6887-4
quiche
Vegetable salad, Vegetable salad, egg 5 6887-1,
€gg mayonnaise mayonnaise 6887-4
Raw poultry and Raw chicken, beef, pork,
meat cuts turkey 5 6887-2
Raw and Ready | R d .
to cook RTC aw processe Frozen burger patties, pork 5 6887-2
meat meat balls,
Meat and poultry :
RTC processed seasoned chicken, turkey 5 6887-2

In total, 75 samples were analysed leading to 75 explotiable results. The mean difference

(bias) of the samples obtained by the the alternative method and the reference method, and
the presision thereof, expressed as standard deviation, SD, was calculated and a summary
is provided in Table 2.

Table 2. Summary of the calculated values per category

Category Bias SD

Fishery products combined category: raw, RTE RTRH, RTC 15 -0.097 0.286
g/lri(l)lzsggegar:ﬁkp;?]c(ljug;si,rgc)ombined category raw and heat 15 0.133 0178
Multi-components foods or meal components 15 0.253 0.202
Produce and fruits (combined category fresh and processed) 15 0.163 0.416
Raw and RTC meat and poultry 15 -0.110 0.264
All Categories 75 0.071 0.309

Bias: Average difference, SD: standard deviation of differences, N: number of samples

The results are presented in a Bland-Altman plot (Figure 1), including the + 95% confidence
level for the standard deviation of all categories.
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Figure 1. The Bland-Altman plot for all the samples

It is expected that not more than one in 20 data values will lie outside the confidence levels.

For this data set there are 5 in 75 data values which lie outside the levels. This is higher than
the expectation however, there are no trends to the outlying data.

The samples covered a diverse range of foods items with different groups of naturally
present organisms present and therefore these results show good agreement between the
two methods for enumeration of total coliforms.

Accuracy profile study

The accuracy profile study is a comparative study between the results obtained by the
reference and the results of the alternative method. This study is conducted using artificially
contaminated samples. One type per category is tested.

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. The tested categories, types and items in the accuracy profile study
are provided in Table 3.

Table 3. Categories, types, items, strains and inoculation levels for accuracy profile
study

] Target Level* Test
Category Types Strain Item S portions

Milk and Pasteurised | Leclercia Pasteurised 100-250 5
dairy dairy adecarboxylata | cream 10000-20000 5
products products (previously

: 1000000- 5

k
(combined nown as 3000000
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Target Level*

Category Types Strain Item gc fulg po.I:iZtns
catego(rjy chher Ehial ) Cream cheese | 80-250 5
raw an adecarboxylata
heat CRA 5501 10000-20000 5
prpcessed Isolated from 800000-2000000 5
Milk and skimmed milk
dairy powder
products)

Produce Fresh Ready to cook | 200-300 5
and fruits produce Enterobacter Vegetable 20000-30000 5
bined ti
(ccim ine taylorge CRA preparation 2000000- 5
category 7530 isolated 5500000
fresh and from seeds —
processed) Vegetable juice | 200-500 5
30000-50000 5
3000000- 5
5500000
Raw poultry | Fresh meat | Escherichia Pork mince 100-200 5
and meats fergusonii CRA 9500-36000 5
i 7522
(Combined 600000-2500000 5
category Isolated from
raw/ RTC sausages Raw bacon 150-250 5
meats and 1000-13000 5
poultry) 820000-1500000 5
Fishery Cooked fish | Leliottia Fresh prawns 200-400 5
products products amingena , 10000-60000 5
Combined e.g. prawns | previously
catedory. Known as 1500000- 5
gory 4500000
raw, RTE, (Enterobacter :
RTRH, RTC amingenus) Fish pate 250-400 5
NCIMB 2118 25000-40000 5
Isolated from 1900000- 5
seawater 4000000
Multi- Composite Sandwiches 400-700 5
?Ongjpone”t foods with | Escherichia 10000-60000 5
0ods or raw hermanii CRA
meal ingredients | 7477 2388888' 5
components
Isolated from ' 555104 chilled | 200-400 5
sesame seeds rice
15000-55000 5
300000-700000 5

All results are tabulated, calculated and interpreted according to ISO 16140-2. The statistical
results are shown in Figures 2 to 6.
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| [Food) Category | Dairy products |
| [Faod] Tupe | Pasteurized dairy products |

Pasteurised dairy products
0.60

Blas
o
=1
&

B-ET!

5 ——— iz

= = AL=#/-05

-0.60 )
Referance Median

BETI BETI
Reference . comparedta | comparedto
Sample Name central ualue Bias LowerB-ETl | Upperg-ETI AL=+05 fival AL
Aoceptable Aoceptable
PestyiEsd 2.24 0.000 0274 0.274 YES YES
cream
Cream cheess FRE] 0.027 0247 0301 YES YES
IPesiEviEE 415 0.030 -0.244 0.304 YES YES
Cream
Cream cheess 408 0,037 077 0371 YES YES
PestyiEsd &1 0,141 0133 04% YES YES
cream
Cream cheess B 11 01,030 0,154 0 364 YES YES
Reference Albernative S0 repeatability of reference .
method method method <= 0,125 Final AL
[S0Bepeatabig| 0188 0130 ] +f- 0,500

Figure 2. Accuracy profile of dairy products (combined category; raw milk and heat
processed) for Easy Plate CC method

| [Food] Categorny | Fruits and vegetables |
| [Food) Tupe | Fresh produce

Fresh produce

0.60

0.40

0.z0
- —— 5
2 0.00
a . . s - pe

o.po 100 2.00 .00 4.00 5.00 6.00 7.00 8.00
- = AL=#/-05

-0.20

0.40

0.60

Reference Median

E-ETI E-ETI
Sample Mame CE:E?;F:aCI::e Bias Lower B-ETI Upper g-ETI cop'nr_zir;céto CD?::{:S L2
Acceptable Acceptable

Ta-e 241 0.042 -0.215 0.233 YES YES

0 a-e 2.54 0.077 -0.150 0.334 YES YES

Ba-e 4.41 -0.017 -0.274 0.240 YES YES

Ta-e 4.51 0.010 -0.246 0.267 YES YES

Ja-e 6.46 0.161 -0.036 0.413 YES YES

12a-e 5.65 -0.030 -0.257 0.227 YES YES

| SDRepeatability 0.072 0.178 YES +- 0.500

Figure 3. Accuracy profile for Fruit and vegetables for Easy Plate CC method
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| [Food] Category Raw poultry and meats

| [Food) Tupe | BTC meats
RTC meats

100
L
0.60
0.40
0.20

- —— Eiiaz

2 000

. 0.00 1.00 7.00 B-Em
0.28 — — AL=4/-25Dr
0.40
-0.60
004 - - - T T-TTT-TT-T-T-T-T-=-=-==
100

Referance Median
B-ETI B-ETI
Reference X N N comparedto | compared to
Sample Name Central value Bias Lower B-ETl | Upperg-ETI AlL=+05 firval AL
fcceptable | Acceptable
16 a-2 215 0.097 -0.1vz 0.365 YES YES
153a-e 240 -0.076 -0.344 0.133 YES YES
17 a-=e 381 0.176 -0.032 0.445 YES YES
14 a-e 4.52 -0.405 -0L673 -0.136 MO YES
1Ba-e 6.00 0.079 -0.133 0.348 YES YES
15a-e 5.1 -0.035 -0.303 0.234 YES YES
Reference Alvernative S0 repeatability of reference n
method methed method ¢= 0,125 Final AL
I 50 Repeatability 0.132 10.156 MO +{- 0765

Figure 4. Accuracy profile for Meat and poultry for Easy Plate CC method

| [Faod) Categary | Feadyto eatfoods [Combined|
| [Food] Tupe | Cooked fish products
Cooked fish products
0.60
0.40
0.z0
== Bizs
g 0.00 B-ET
0.po 1.00 7.00 8.00 - = AL=#/-05
.20
0.40
0.60
Reference Median
B-ETI B-ETI
Reference - comparedto | comparedta
Sample Mame Contral ualue Bias LowerB-ETl | Upperg-ETI AL=t0 5 fival AL
fcceptable | Acceptable
Ha-e 245 -0.008 -0.165 0.150 YES
22 ae 2.56 -0.006 -0.163 0.151 YES YES
20-a-e 4.51 -0.074 -0.231 0.054 YES YES
23ae 4.57 -0.063 -0.220 0.094 YES YES
2la-e 5.32 0.246 0.053 0.403 YES YES
24 a= B.32 0.155 -0.002 0.312 YES YES
Reference Aleernative S0 repeatability of reference Final AL
method method method <= 0125
| S0 Repeatshility 0.131 0.103 n] +- 0.500

Figure 5. Accuracy profile of Fishery products (Combined category: raw, RTE, RTRH,
RTC) for Easy Plate CC method
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| [Food] Category | Multi comporent foods |
| [Faod] Type | Composite foods withraw |

Composite foods with raw /processed ingredients
0.60
0.a0
0.20
K —+—Bias
S 0.00 S
= .po 1.00 2.00 AM 7.00 p-£Te
- = AL=3#/-05
-0.20
-0.40 \,/\7
0.60
Reference Median
E-ETI B-ETI
Reference X comparedto | comparedto
Sample Mame Contral ualue Bias Lower 2-ETI Upper B-ETI AL=+0.5 firval AL
fcceptable | fcceptable
25a-e 272 0.015 -0.167 0.200 YES YES
28a-= 280 -0.046 -0.230 0.137 YES YES
26 a-e 4.60 -0.260 -0.443 -0.076 YES YES
Z29a-2 4.57 -0.267 -0.451 -0.054 YES YES
30a-e 5.80 -0.203 -0.332 -0.025 YES YES
2T a-= 5.05 -0.308 -0.432 -0.125 YES WES
Reference Blternative S0 repeatability of reference Final AL
method method method <= 0.125
I SO Repeatability 0.115 0.127 WES +- 0.500

Figure 6. Accuracy profile for Multicomponent foods for Easy Plate CC method

Four of the five categories met the acceptability level, AL, of 0.5 log. One category (raw meat
and poultry) required the new AL to be calculated. All data met the new AL value of 0.768.

The accuracy of the Alternative method (Easy Plate CC) is satisfied as all categories met the
0.5 log AL or the re-calculated AL.

Selectivity of the method (Inclusivity/exclusivity)

Inclusivity is the ability of an alternative method to detect the target analyte from a wide
range of strains. 50 out of the 54 isolates were correctly identified following the alternative
method. Three out of the four isolates giving unexpected results in the inclusivity panel were
confirmed to be negative for BGLBB, indicating that they should be considered to be atypical
coliforms. Taking this into account, 49 out of the 50 typical coliforms were correctly identified
following the alternative method.

Exclusivity is the lack of interference from a relevant range of non-target strains of the
alternative method. In this study, 28 out of the 31 isolates in the exclusivity panel gave the
expected results with the alternative method.

The alternative method gave comparable performance to the reference method and is
therefore selective and specific to the coliform group.
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INTERLABORATORY STUDY

The interlaboratory study is a study performed by multiple collaborators testing identical
samples at the same time, the results of which are used to estimate alternative method
performance characteristics.

Samples were sent to 10 collaborators. The matrix and strain used in the study was smoked
salmon inoculated with Escherichia coli CRA 108 (isolated from salmon fish cakes) and
Citrobacter diversus CRA 7119 (an industrial isolate).

Each collaborator received a set of samples containing 2 samples at a low level, two
samples at a medium level, two samples at a high level and a single uninoculated blank
sample. The samples were blind-coded so that the collaborators did not know the intended
contamination level.

All laboratories delivered valid results. The results are given in Table 4 and the results of the
calculations given in Table 5. The results are illustrated in accuracy profiles in Figure 7.
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Table 4. Summary of the results of the interlaboratory study per analyte level
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Collaborator | Level Reference method (log cfu/g) Alternative method (log cfu/g)
Duplicate 1 Duplicate 2 Duplicate 1 Duplicate 2

1 low 2.5 2.0 2.7 2.4
2 low 2.6 2.0 2.7 2.6
4 low 2.6 2.4 2.8 2.9
5 low 2.4 2.4 2.9 2.6
6 low 2.7 2.6 2.9 2.7
7 low 3.4 2.4 2.8 2.7
9 low 2.3 2.0 2.7 2.5
10 low 2.2 1.5 2.6 2.4
11 low 2.4 2.6 2.8 2.9
12 low 25 2.0 2.7 2.4
1 medium 4.5 44 4.7 4.6
2 medium 4.3 4.4 4.4 4.7
4 medium 4.5 4.4 4.8 4.9
5 medium 4.5 4.7 4.8 5.0
6 medium 4.7 4.7 4.9 4.9
7 medium 4.4 4.5 4.8 4.9
9 medium 4.3 4.1 4.6 4.5
10 medium 4.0 4.3 4.6 4.6
11 medium 4.6 4.8 4.9 4.8
12 medium 4.5 4.4 4.7 4.6
1 high 5.6 5.6 5.7 5.6
2 high 5.8 5.6 5.6 5.7
4 high 5.9 5.9 6.1 6.1
5 high 6.0 6.5 6.5 6.5
6 high 6.4 6.3 6.2 6.2
7 high 5.7 5.6 5.9 5.8
9 high 5.3 5.3 5.7 5.8
10 high 5.4 5.3 5.7 5.7
11 high 5.5 5.8 5.9 5.0
12 high 5.6 5.6 5.7 5.6
1 blank <1 <1

2 blank <1 <1

3 blank <1 <1

4 blank <1 <1

5 blank <1 <1

6 blank <1 <1

7 blank <1 <1

9 blank <1 <1

10 blank <1 <1

11 blank <1 <1

12 blank <1 <1
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Table 5. Statistical analysis of the ILS data according to the ISO spreadsheet

Accuracy profile

Application of clause 6.2.3

Study Name Step 8: If any of the values for the B-ETI fall outside
Date the acceptability limits, calculate the pooled average
Coordinator TRUE reproducibility standard deviation of the reference
Tolerance probability (beta) 20% 20% 80% method.

Step 9: Calculate new acceptability limits as a

Acceptability limit in log (lambda) I 1.07 1.07 1.07] function of this standard deviation.
Alternative method Reference method

Levels Low Medium High Low Medium High
Target value 2.408 4.481 5.745
Number of participants (K) 10| 10 10 10| 10 10|
Average for alternative method 2,727 4.756 5.850 2.408, 4.481 5.745
Repeatability standard deviation (sr) 0.110 0.092 0.310 0.328, 0.117 0.145
Between-labs standard deviation (sL} 0.119 0.138 0.236 0.183 0.189 0.322
Reproducibility standard deviation (sR) 0.162 0.166 0.339 0.376 0.222 0.354
Corrected number of dof 14.103 12.211 16.152 17.522] 11.852 10.655
Coverage factor 1.395 1.411 1.381]
Interpolated Student t 1.345 1.355 1.336
Tolerance interval standard deviation 0.1681 0.1727 0.4025
Lower Tl limit 2.501] 4.521 5.312]
Upper Tl limit 2.953 4.990 6.388|
Bla3 o=t 0275 0.105 Select ALL blue lines to draw
Relative Lower Tl limit (beta = 80%) 0.093 0.040 -0.432) the accuracy profile as
Relative Upper Tl limit (beta = 80%) 0.545 0.509 0.643] illustrated in the worksheet
Lower Acceptability Limit -1.07| -1.07 -1.07 "Graph Profile”
Upper Acceptability Limit 1.07 1.07 1.07|
New acceptability limits may be based on reference methed pooled variance
Pooled repro standard dev of reference | 0.324|
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Figure 7. Accuracy profile of Easy Plate CC from the ILS

The results in the interlaboratory study falls within the acceptability limits, and hence the
alternative method show satisfactory performance.
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CONCLUSION

According to the comparison and the collaborative study no statistical differences were found
between the Easy Plate CC and the reference method for the enumeration of coliforms in in
a broad range of foods.
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