Inoculation level Number of 1ISO 11290- Listeria Velox
. . inoculated 1:2017
ategory atrix
cfu/sample cfulg SRS Number of Number of
positive results positive results
5 13 1.0 0.040 20 15 13
5 14 1.3 0.052 20 16 17
5 15 1.2 0.048 20 13 12

The detection limits for the five categories and 13 artificially contaminated matrices are given

in Table 4.

Table 4. Detection limits for 13 artificially contaminated matrices.

Detection limit Lower cfor]fidence Upper cfor!fidence
limit limit
Category Matrix [cfu /25 g] [cfu / 25 g] [cfu / 25 g]

dos do s, Lower do.s,upper
1 1 0.594 0.333 1.062
2 4 0.700 0.367 1.334
2 5 1.555 0.684 3.533
2 6 0.162 0.084 0.310
3 7 0.924 0.517 1.652
3 8 0.605 0.333 1.100

3 9 4.605 1.119 18.955
4 10 0.431 0.247 0.751
4 11 0.396 0.222 0.708
4 12 0.330 0.185 0.590
5 13 0.660 0.369 1.180
5 14 0.475 0.271 0.832
5 15 0.908 0.499 1.650
Combined results 0.637 0.539 0.753

The detection limits were calculated using the excel sheet “PODLOD_ver10a” an excel program for
the estimation of the POD function and the LOD of the qualitative microbiological measurement
method according to Wilrich, C., and P.Th. Wilrich.

https://www.wiwiss.fu-berlin.de/fachbereich/vwl/iso/ehemalige/professoren/wilrich/index.html

For unpaired study data, the AL of RLOD is set at 2.5. Table 5 shows that all categories
have RLOD below 2.5 and therefore the Listeria Velox is shown to perform satisfactorily.
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Table 5. Relative detection limits for each artificially contaminated matrix.

Category Matrix RLOD RLODL RLODU
1 1 0.895 0.436 1.838
2 4 0.540 0.227 1.285
3 7 0.879 0.428 1.805
4 10 0.200 0.083 0.481
5 13 1.086 0.532 2.216
Combined 0.645 0.460 0.903

RLOD values were calculated using the excel sheet “RLOD_ver3” an excel program for the
estimation RLOD of two qualitative microbiological measurement methods according to Margaritescu,
., and Wilrich, P.-Th.

https://www.wiwiss.fu-berlin.de/fachbereich/vwl/iso/ehemalige/professoren/wilrich/index.html

INTERLABORATORY STUDY

14 collaborators participated to the study. Ground beef meat was inoculated with Listeria
monocytogenes Ad1206 strain isolated from ground beef.

24 blind coded samples (25 g) for detection of Listeria spp. and Listeria monocytogenes by
the Velox Listeria method.

24 blind coded samples (25 g) for detection of Listeria spp. and Listeria monocytogenes by
ISO 11290-1 reference method.

The targeted inoculation levels were the following:

Level 0: 0 CFU/25¢g
Level 1: 1 CFU/25g, inoculation level providing fractional positive recovery data;
Level 2: 8 CFU/25g.

Of the 14 received data sets, three collaborators (A2, C1 and C2) were excluded due to
contamination of Level 0. The ISO 11290-1 method and the Velox method were performed
on two different sites for 3 sets of data (collaborators D and E). The results obtained are
provided in Table 6 (reference method, Listeria spp. detection), Table 7 (reference method,
Listeria monocytogenes detection), Table 8 (alternative method, Listeria spp. detection) and
Table 9 (alternative method, Listeria monocytogenes detection).

Table 6. Positive results by the reference method - Listeria spp. Detection.

Collaborator Contamination level

LO L1 L2
A1 0 7 8
A3 1 8 8
B1 0 7 8
B2 1 7 8
C3 0 7 8
E1 0 7 8
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Collaborator Contamination level

LO L1 L2
E2 0 6 8
E3 1 6 8
F1 0 5 8
F2 0 8 8
G1 0 6 8

TOTAL Po=3 P,=74 P, =88

Table 7 - Positive results by the reference method - Listeria monocytogenes detection

Collaborator Contamination level
L1

-
o
-
N

A1
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B1
B2
C3
E1
E2
E3
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F2
G1
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Table 8. Positive results (before and after confirmation) by the alternative method -
Listeria spp. detection

Collabor Contamination level
ator Lo L1 L2
Before | Confirma After Before | Confirma After Before | Confirma After
confirmat tion confirmat | confirmat tion confirmat | confirmat tion confirmat
ion ion ion ion ion ion

A1 0 0 0 6 6 6 8 8 8
A3 0 0 0 6 7 6 8 8 8
B1 0 0 0 6 6 6 8 8 8
B2 1 0 0 7 7 7 8 8 8
C3 0 0 0 6 6 6 8 8 8
D1 0 0 0 7 7 7 8 8 8
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Collabor Contamination level

ator Lo L1 L2

Before | Confirma After Before | Confirma After Before | Confirma After
confirmat tion confirmat | confirmat tion confirmat | confirmat tion confirmat
ion ion ion ion ion ion

D2 0 0 0 7 7 7 8 8 8

D3 0 0 0 8 8 8 8 8 8

F1 1 0 0 8 8 8 8 8 8

F2 2 1 1 5 5 5 8 8 8

G1 1 0 0 7 7 7 8 8 8
TOTAL Po=5 Co=1 CPo=1 P1=73 Ci=74 | CP1=73 | P.=88 C.=88 | CP.=88

Table 9. Positive results (before and after confirmation) by the alternative method -
Listeria monocytogenes detection

Collabor Contamination level
ator Lo L1 L2
Before | Confirma After Before | Confirma After Before | Confirma After
confirmat tion confirmat | confirmat tion confirmat | confirmat tion confirmat
ion ion ion ion ion ion
A1 0 0 0 6 6 6 8 8 8
A3 1 0 0 6 7 6 8 8 8
B1 0 0 0 6 6 6 8 8 8
B2 0 0 0 7 7 7 8 8 8
C3 2 0 0 6 6 6 8 8 8
D1 0 0 0 7 7 7 8 8 8
D2 0 0 0 6 6 6 8 8 8
D3 0 0 0 8 8 8 8 8 8
F1 0 0 0 8 8 8 8 8 8
F2 1 0 0 5 5 5 8 8 8
G1 0 0 0 7 7 7 8 8 8
TOTAL Po=4 Co=0 CPo=0 | P1=T72 Ci=73 | CP1=72 | P.=88 C.=88 | CP,=88
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SPECIFICITY

The Specificity percentage (SP) of the reference method and of the alternative method, using
the data after confirmation, based on the results of level LO are presented in Table 10 and
Table 11.

Table 10. Specificity percentage - Listeria spp. detection

Specificity for the Po
pecificity SP,; = <1 - (N—)>x 100 % = 96,6 %
reference method -

Specificity for the SPy = <1 - (%))x 100 % =

97,7%
alternative method

N: number of all LO tests. Po = total number of false-positive results obtained with the blank samples
before confirmation. CPo = total number of false-positive results obtained with the blank samples.

Table 11. Specificity percentage - Listeria monocytogenes detection

Specificity for the Py
SPo = (1- (N_) X100 % = 100,0 %
reference method -
o CPy
Specificity for the SPy=(1- (—) x 100 % =
N_ 100,0 %

alternative method

N: number of all LO tests. Po = total number of false-positive results obtained with the blank samples
before confirmation. CPo = total number of false-positive results obtained with the blank samples.

SENSITIVITY

The values for sensitivity, relative trueness and false positive ratio percentage for the
alternative method and the reference method are presented in Table 12.
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Table 12. Sensitivity, relative trueness, and false positive ratio percentages

Level 1

Calculation Equation Listeria Listeria

spp- monocytogenes
Sensitivity for the alternative _ _ (PA+PD) _
thod y SEat = FarroinD) © 100% = 83,0% 81.1%
Sensitivity for the reference _ _ (PA+ND) _
thod y SErer = (PAPDND) x 100% = 84.1% 83.8%
Relative trueness RT = (PA+NA) x 100% = 67,0% 65,9%
False positive ratio for the FPR = % X 100% = / /
alternative method

CONCLUSION

The completed studies demonstrate that the alternative method fulfils the requirements of the
NordVal International Protocol No. 1 / ISO 16140-2 and provides equivalent results to the

reference method.
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