Table 5. Food processing water - 5 levels each with 8 replicates

Compact Dry
ETC ISO 7899-2:

Lower | Upper| *
level | level | AL

071! 037| 095| 0.16| -024| -059| 0.11| 05
135 0.10| 1.41| 0.10| -0.06| -041| 0.29| 05
1.83| 007| 201| 0.04| -0.17| -052| 0.18|05
1.99| 006| 209| 007| -0.11| -046| 0.25|05
2.37| 0.06| 240| 0.04| -003| -0.38| 0.32|05

Comb
SD

Mean SD Mean SD Bias

0.179 0.092

Table 6. Bottled fizzy water - 5 levels each with 8 replicates

Compact Dry
ETC ISO 7899-2:

Lower | Upper| *
level | level | AL

106| 011] 421| 0.06| -0.14| -029| 0.00| 05
124| 0412| 156| 0.07| -0.32| -047| -0.17|05
171| 004| 1.94| 005| -0.23| -0.37| -0.08| 05
197| 003| 221| 013| -0.24| -0.39| -0.09| 0.5
221 0.02| 234| 005| -013| -0.28| 0.02|05

Mean SD Mean SD Bias

Comb

sD 0.0753 0.078

Whenever no biases exist, the results would be on y=0. In the figures above, the
acceptability limits (AL) are represented by the yellow and dark blue lines. The levels where
the results might be expected to vary between (upper and lower levels) are given as red and
grey lines. The bias (the difference obtained by the results obtained by the alternative
method and the reference method) are given as blue lines.

When the upper level (grey line) is below the upper AL (yellow line), and the lower level (red
line) is above the lower AL (dark blue line), the alternative method is accepted as being
equivalent to the reference method. The results show that the Compact Dry ETC method
performs equivalent to the ISO 7899-2 standard for water samples.

Accuracy profile for Compact Dry ETC method for food analysis

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. Five food categories were tested, using 9 samples per category (6 is
required according to ISO 16140-2). Of the 9 samples, there were 3 at a low level, 3 at a
medium level and 3 at a high level of contamination. For each of the 9 samples per
category, 5 replicate test portions were tested. The tested categories, types, items and
inoculated strains are provided in the Table 7.
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Table 7. Food categories, types and food items

Category Types Strain Item Level
Dairy products Dairy desserts E.mundltii Chilled custard Batch 1 Low:100cfu/g
CRA 16812 Medium : 1000cfu/g
Chilled custard Batch 2 High : 10,000cfu/g
Whipped cream
Fruits and Leafy greens e.g. | E.faecium Parsley Batch 1 Low: 50cfu/g
vegetables parsley, lettuce | \cimB 9645 Medium : 1000cfu/g

Parsley Batch 2
High : 50,000cfu/g

Shredded lettuce

Raw poultry Fresh beef E.avium Fresh steak Batch 1 Low: 50cfu/g

and meats NCIMB 702366 | Fresh steak Batch 2 Medium : 1000cfu/g
Patties High : 50,000cfu/g

Ready to eat Cooked fish E. casseliflavus Tuna pate Batch 1 Low: 50cfu/g

foods products e.g. CRA 16811 Medium : 100cfu/g

prawns Tuna pate Batch 2

Fresh cooked prawns High : 1000cfu/g

Multi Composite foods | E.hirae Pasta salad Batch 1 Low 500cf/g
component with raw CRA 15939 Pasta salad Batch 1 Medium : 5000cfu/g
foods ingredients

Sandwiches High : 50,000cfu/g

The results and the accuracy products for the samples tested are given in the tables 8 -12. A
conclusion of the results is given after table 8.

Table 8. Dairy products — 3 types, 3 levels each with 5 replicates

Compact Dry
ETC NMKL 68

. . . Lower | Upper| %
Median | SD | Median| SD | Bias level | level | AL Dairy Products
178 | 016 | 185 | 028 | .po7 | 0.16 | -0.30 |0.88 10

1.60 | 0.22 178 | 0.21 | -0.18 | 0.05 | -0.41 |0.88
1.70 | 0.22 160 | 0.15| 0.10 | 0.33 | -0.13 |0.88
269 | 009 | 326 | 019 | -0.57 | -0.34 | -0.80 |0.88
263 | 007 | 295 | 0.05| -0.32 | -0.09 | -0.55 |0.88
267 | 004 | 285 | 042 | -018 | 0.05 | -0.41 |0.88
3.51 0.04 | 409 | 048 | -0.58 | -0.35 | -0.81 | 0.88

=
Tn
=

106, 135 s 20N 326 AT 409

hias log cfu/g
=
S

050

3.57 0.07 3.93 0.21 | -0.36 | -0.13 | -0.59 | 0.88 100 ‘
medianref method
3.54 0.05 3.98 0.18 | -0.44 | -0.21 | -0.67 | 0.88
nglb 0.126 0.221 i Upper level Lower level Upper AL - e [ ower AL
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Table 9. Fruit and vegetables — 3 types, 3 levels each with 5 replicates

Compact Dry
ETC NMKL 68
. Medi . Lower | Upper
Median | SD | "7 | SD |Bias| Goie | level |*AL Fruit and Vegetable

130 | 021 | 1.00 | 0.13 [0.30| 0.54 | 0.06 | 0.86 0
130 | 027 | 1.30 | 0.20 [0.00| 0.24 | -0.24 | 0.86
271 | 006 | 250 | 0.25 |0.21| 0.45 | -0.03 | 0.86
271 | 007 | 260 | 0.33 |0.11| 0.35 | -0.13 | 0.86
2.78 | 0.08 | 2.78 | 0.19 |0.00| 0.24 | -0.24 | 0.86
342 | 008 | 315 | 0.11 |0.27| 051 | 0.03 | 0.86
463 | 007 | 440 | 021 |0.23| 047 | -0.01 | 0.86
462 | 007 | 448 | 033 |0.14| 0.38 | -0.10 | 0.86 10

4.70 0.07 | 450 | 0.17 |0.20 | 0.44 | -0.04 | 0.86

Comb
SD

=]
T
=

/\/\.——
S~

L7713 D257 278 315 4F 488

bias log cfu/g
= =
=
3

=}
n
=

median ref method

0.129 0.216 o B e e level Lower level New AL e ger AL

Table 10. Raw poultry and meats — 3 types, 3 levels each with 5 replicates

Compact Dry
ETC NMKL 68
Median| SD | Median| SD | Bias I]z:llv;r lfgf;r AtL Raw poultry and meat
278 | 009 | 271 |022| 007 | 022 | -0.08 |05 060
279 | 006 | 260 | 014 | 019 | 0.34 | 0.04 {05 00
2.89 0.16 2,77 0.18 | 0.12 0.27 | -0.03 | 0.5 ..;i’ 020
399 | 0.04 | 407 | 0.05| -0.08 | 0.07 | -023 |05| 5. /\/\/\
4.06 | 0.04 3.96 | 0.14 | 0.10 0.25 | -0.05 | 0.5 8 020
404 | 0.06 | 4.04 | 0.04 | 0.00 0.15 | -0.15 | 0.5 00
577 | 0.09 587 | 0.18 | -0.10 | 0.05 | -0.25 | 0.5 080
5.62 | 0.04 5.60 | 0.09 | 0.02 0.17 | -0.13 | 0.5 Median Ref method
574 | 0.13 583 | 0.04 | -0.09 | 0.06 | -0.24 | 0.5 —_—ias Upper level Lower level
C(S)glb 0.083 0.122 e Upper AL e ovier AL
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Compact Dry

ETC NMKL 68

Median | SD |Median| SD | Bias | LOWer|UPPer| % Ready to eat foods
185 | 0.09 | 1.78 | 0.06 | 0.07 | 0.19 | -0.05 |0.78 1

226 | 010 | 1.70 | 022 | 056 | 0.68 | 0.44 |0.78 0

2.02 | 006 | 200 |0.33]| 002 | 0.14 | -0.10 |0.78 f?o

238 | 003 | 241 |0.27 | -0.03 | 0.09 | -0.15|0.78 g0

230 | 009 | 226 | 010 | 0.04 | 0.16 | -0.08 |0.78 5 4

253 [0.07| 251 |0.22]| 002 | 0.14 | -0.10 |0.78 ;

285 [0.02| 315 |0.11 | -0.30 | -0.18 | -0.42 | 0.78 median ref method
288 [0.04 | 300 |0.18 | -0.12 | 0.00 | -0.24 |0.78 Bias Upper level Lower level
288 [0.04| 285 |0.12| 0.03 | 0.15 | -0.09 |0.78 === New upper AL === New Lower AL
€m0 |0.067 0.194

Table 12. Multi component foods — 3 types, 3 levels each with 5 replicates

Compact Dry
ETC NMKL 68
. . . Lower | Upper|
Median| SD | Median| SD Bias level Ig\?el AL Multicomponent foods
2.1 0.03 1.98 0.07 | 0.13 0.27 | -0.01 | 0.5
2.00 0.06 1.78 0.35 | 0.22 0.36 0.08 | 0.5 o
190 | 020 | 160 | 034 | 030 | 044 | 0.16 | 05 040
389 | 004 | 395 | 0.07 | -006 | 0.08 |-0.20 | 05 “;_f 0.20
]
387 | 004 | 403 | 014 | -0.16 | -0.02 | -0.30 | 0.5 ® 0,00
385 | 0.04 | 378 | 026 | 007 | 021 | 007 | 05| 4 .,
487 009 | 495 |003|-008 | 006 |-022 |05/ °
4.86 0.04 4.99 0.15 | -0.13 | 0.01 -0.27 | 0.5 o0
483 | 007 | 496 |005|-013 | 001 |-027 | 05 o8 edian ref method
Comb 0.078 0.199 Bias Upper level Lower level
sb o ey AL s | ower AL

The bias is the difference obtained by the alternative method and the reference method.
Whenever no biases exist, the results would be on y=0. Taking the standard deviation into
account, the results might be expected to vary between upper and lower levels.

When the upper level is below the upper Acceptability Limit (AL), and the lower level is
above the lower AL, the alternative method is accepted as being equivalent to the reference
method. The AL is + 0.5 log cfu, however, in cases where the upper or lower levels exceeds
the AL and the combined standard deviation, SD, of the reference method is 0.125 or above,
new AL is calculated as 4 x SD. This has been done for dairy products, fruit and vegetables,
and ready to eat food. As the results fall within the acceptability limits, the Compact Dry ETC
method is accepted as being equivalent to the reference method.
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INTERLABORATORY STUDY, ILS

Compact Dry ETC method for water analysis

The ILS for Compact Dry ETC method for water was arranged in 2014 by Campden BRI
(Chipping Campden) Limited. Eight laboratories were involved. All laboratories analysed
eight samples using both the reference and the alternative method. Results from one
laboratory were not included as the laboratory did not follow the reference method correctly.

The results of the study are given Table 13 and illustrated in Figure 2.

Table 13. Results (in log cfu/100 mL) of the interlaboratory study, ILS, for analysis of
water

Levels DIrVIyeE'rI"C gg 7&238—2 l;;f Bias l.ll:\?;r ng\vlveelr UpA;I)_er Lt;v;l_er
Mean u-X L-x
Blind - -
Low 0.98 0.16 0.98 0.16 0.00 0.22 -0.22 0.5 -0.50
Middel 1.63 0.080 1.64 0.051 | -0.02 0.09 -0.06 0.5 -0.50
High 2.01 0.059 2.00 0.063 | 0.02 0.07 -0.10 0.5 -0.50

SR = standard deviation of reproducibility

Figure 2. Accuracy Profile of the ILS on water analysis.

ILS

bias log cfu/g
o
=
[an]

mean ref method

bias U-X L-x Upper AL ssmm| ower AL

The difference obtained by the alternative method and the reference method, the bias, is
close to 0, and the levels where the results are expected to be found (U-x and L-x) is within
the acceptability limits, AL £ 0.5 log cfu/100 mL. The alternative method is therefore
accepted as being equivalent to the reference method.

Compact Dry ETC method for food analysis

The ILS for Compact Dry ETC method for food analysis was arranged in 2016 by Campden
BRI (Chipping Campden) Limited. There were 5 organisations used in this study representing
3 different countries. The number of collaborators from each organisation varied from 1 to 3
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. Thus, finally there were 8 valid data sets from 4 different
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organisations and 3 different countries.
Each participant in the ILS received 7 x 10g samples of salmon paté in sterile stomach bags.

One sample of paté 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 (~10*cfu/ml) and high (~108cfu/ml) contamination levels.

The results of the study are given in Table 14 and illustrated in Figure 3.

Table 14. Results (in log cfu/25g) of the interlaboratory study, ILS, for analysis of food

Levels DlrwyeE:C gg 758—2 l;;f Bias lf:\?;r I-I:::’/veelr UpA}I)_er L‘;V;'_er
Mean u-x L-x
Blind - -
Low 299| 0.32 2.98| 0.30 0.01 0.49 -0.47 1.04 -1.04
Middel 445| 0.34 449| 0.33| -0.04 0.47 -0.54 1.04 -1.04
High 6.04| 0.39 6.10| 0.31| -0.06 0.52 -0.63 1.04 -1.04

SR = standard deviation of reproducibility

Figure 3. Accuracy Profile of the ILS on food analysis.

ILS - food
1,50
1,00
20
S 0,50
(=]
& 0,00
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8 0,50
=
-1,00
-1,50
mean ref method
Bias Upper Level Lower Level
Upper AL | ower AL
CONCLUSION

The mean difference obtained by the alternative method and the reference method, the bias,
is close to 0. The standard deviation of reproducibility is somewhat high both for the
alternative method and the reference method, and therefore the acceptability limit, AL, is +
1.0 instead of + 0.5 log cfu/25g. As expected, levels obtained by the alternative method fall
between the ALs, the alternative method is accepted as being equivalent to the reference
method.
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