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Eurofins BACSpec Salmonella 2, AOAC® Certification Number 111903

PRINCIPLE OF THE METHOD (1)

The BACSpec Salmonella 2 method is a qualitative ELISA for the detection of the H and O antigens of Salmonella spp. in selected foodstuffs, feed products and
environmental samples. Utilizing antigen-antibody binding and enzyme catalyzed color reactions, the assay ensures the potential for high specificity and sensitivity
in detection of Salmonella spp. Test portions are first enriched in Buffered Peptone Water (BPW). This enrichment step is identical with the first enrichment step
defined in the reference method I1SO 6579-1 [1]. After the primary enrichment a secondary enrichment in Rappaport Vassiliadis Soy broth (RVS) follows to
suppress growth of non-Salmonella strains and support the subsequent growth of Salmonella spp. After completion of the enrichment steps, an aliquot is
removed and heat-inactivated. These sample preparations are then analyzed by ELISA. There are two types of ELISA: Sandwich and Competitive. For detection of
large molecules like the Salmonella-antigens, the principle of sandwich ELISA is applied. The method BACSpec Salmonella 2 is carried out on a 96-well microtiter
plate (MTP). In each well of the MTP, antibodies against Salmonella antigens are immobilized. If samples containing Salmonella antigens are added into the wells,
the antibodies recognize and capture the antigens. After a washing step an antibody-peroxidase conjugate is added, which binds to the immobilized antigens.
After a second washing step, a substrate (TMB) solution for peroxidase is added. The peroxidase then catalyzes a reaction, which generates a blue color in the
substrate solution. After incubation, the reaction is stopped with diluted sulfuric acid and the color turns yellow. The optical density (OD) of the yellow-colored
solution is measured with a microplate reader (Fig 1). The OD is proportional to the concentration of Salmonella antigens in the sample. A cut-off is defined based
on the OD value of the positive control. Samples with OD signals above the cut-off are designated as positive.

Substrate

Figure 1: Principle of sandwich ELISA for BACSpec Salmonella 2

The BACSpec Salmonella 2 can be conducted either manually or using automated ELISA analysers. All automated analysers, which can fulfill the test conditions
defined in the kit manual, can be used for BACSpec Salmonella 2 ELISA.

DISCUSSION OF THE VALIDATION STUDY (1)

In the inclusivity study all 106 Salmonella strains were tested positive. Among the strains, all Salmonella species and subspecies were present (at least 3 of each).
Therefore, BACSpec Salmonella 2 kit is suitable to detect Salmonella spp.

In the exclusivity study, 9 strains (Citrobacter braakii, Citrobacter diversus, Citrobacter freundii, Citrobacter koseri, Enterobacter agglomerans, Escherichia
hermanii, Escherichia coli, Enterobacter amnigenus, Hafnia alvei) tested positive when the strains were enriched in BPW. However, after the full protocol
including the secondary enrichment in the selective media (RVS), all strains tested negative. These results show that the RVS enrichment successfully suppresses
non-Salmonella strain growth. The enrichment steps in the BACSpec Salmonella 2 method ensure the additional selectivity of the method.

In the matrix study, the results of BACSpec Salmonella 2 method and the confirmation results are identical for all tested matrixes. The confirmed results of the
BACSpec Salmonella 2 method and the 1ISO 6579-1 method are identical for all tested matrixes as well. Therefore, the BACSpec Salmonella 2 method and the ISO
6579-1 method are not significantly different. The results of manual ELISA and automated ELISA did not show any difference according to POD analysis for all
three tested matrixes. Hence, there is no statistically significant difference between manual and automated ELISA.

In the robustness study, the data show that variations (+10% to reference condition) of sample volume or reagents volume or changes of the incubation
temperature (2 °C to reference condition) will not influence the test performance. No deviation of qualitative results was observed. According to the ANOVA
analysis, all tested groups do not have significantly different test results.

In the lot-to-lot comparison study, the data and statistical analysis show that the performance of BACSpec Salmonella 2 ELISA is consistent using different lots
produced at Eurofins GeneScan Technologies. This data demonstrates constant quality of the product.

The initial results of the long-term stability study showed, that BACSpec Salmonella 2 kit is stable under the storage condition defined in the kit manual for at least
8 months. The complete results will be presented in 2020.

Table 1. Inclusivity study results for BACSpec Salmonella 2 (1)

ELISA Result Confirmation
Rati
oD atioto  pesult XLD ASAP  latex
No. Strain Source® Origin cut-off

1 S. Abaetetuba Ad2318 /c 2.642 7.2 + + + +
2 S. Aberdeen CIP 105618 Human 3.112 8.5 + + + +
3 S. Abortusequi Ad2321 / 2.665 7.2 + +(H2s-)¢ + +

4 s. Abortusovis Ad2320 Ovine foetus 0.758 s(Hzs)  f(white

2.1 + colonies)
5 5. Adelaide Ad2319 Turkey breeding ) 5, +{H25-) + +

environment 3.7 +
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Raw ewe milk

Beef meat

/
/

Hen meat

/

Pork meat
Primary production
sample (Poultry)
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Adria 326

Adria 900

Ad 914
505

Ad2327

Ad1811
Ad2328
Ad2329
Ad912
CIP 106178
Ad 928
Adria 586
Ad1482
Ad1724
27
Ad1647
Adria 8
Ad 301

ATCC 13428

CIP105630
Ad2330
Ad2331

Adria 328
Adria 39

Primary production
sample (Poultry)

Dairy product

Raw stuff

Feed product
White cheese

/

Environmental
sample

Chicken breeding
environment

Cheese

Turkey meat

Bovine
environmental
sample
Poultry
environmental
sample
Poultry
environmental
sample

/
Food product

Dusts

Cooked meat sample

Dusts from dairy
industry

Mayonnaise

Raw milk

Low moisture
sausage
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88 S. Rubislaw Ad2332 Shark cartilage 2.261 6.4 + + + +
89 S. Saintpaul Adria F31 Pilchard fillets 3.169 8.9 + + + +
90 425' bszlimxazis Ad593 Cereals LS55 L, . + + +
91 S. Salamae 9:gmt Ad212 / 3.285 7.9 + + + +
92 S. Salamae 42:gt:- Ad592 Kangaroo meat 0.837 1.6 + + + +
93 S schwarzengrund Ad2333 Ei\g”f;ﬁ‘i:’::i 1.952 o . + + +
94 S. Senftenberg Ad355 Seafood cocktail 2.684 7.4 + + + +
95 S. Stanley Ad1688 Chocolate industry 1.726 4.8 + + + +
96 S. Stourbridge Ad2297 Raw milk cheese 3.298 9.1 + + + +
97 S. Tananarive CIP54142 / 2.316 6.4 + + + +
98 S. Tennessee AOOE006 Dustsfrom dairy ) g, + + "
industry 4.7 +
99 S. Thompson AER301 Poultry 2.358 6.5 + + + +
100 S. Typhi Ad302 Clinical 1.284 3.6 " +(H2S-) + +
101 S. Typhimurium Ad1070 Pork meat 2.711 75 + + + +
102 S. Urbana Ad2334 Shrimps 0.701 19 + + + +
103 S. Veneziana Adria 233 Food product 2.545 7.0 + + + +
104 S. Virchow Adria F276 Curry 2.297 6.4 + + + +
105 S. Weltevreden Ad2336 Treated water 3.030 8.4 + + + +
106 S. Wien CIP8122 / 1.138 3.0 + + + +

9 Source: Adria, Ad, AO0O. AEROOO and 000: collection of Adria Développement, France. CIP: Collection of Institute Pasteur, France. ATCC:
American Type Culture Collection, USA. ? Ratio to cut-off = OD / cut-off, when the value > 1, the sample is evaluated as positive; ¢ / = origin of
the strain is unknown. ¢ +(H2S-) = positive, but without H2S reaction.

Table 2. Exclusivity study results for BACSpec Salmonella 2 (1)

ELISA Result BPW ELISA Result RVS Confirmation
Ratioto  pesult op Ratiolo oot XD AsAP
No. Strain Source*’ Origin cut-off cut-off
1 Citrobacter braakii Ad833 Raw beef meat  2.443 6.9 + 0.258 0.9 - - -
2 Citrobacter adria 140 Raw milk 2.202 6.2 + 0248 09 - - -
diversus
3 Citrobacter freundii adria 23 Raw pork 1.570 4.4 + 0.188 0.7 - - -
sausage
4 Citrobacter koseri adria 71 Frozen 1.727 4.9 + 0.109 0.4 - - -
vegetables
5 Enterobacter adria 11 Cheese 1.089 3.1 + 0184 07 - - -
agglomerans
6 Enterobacter A00C068 Raw poultry 5 556 1.0 + 0103 04 - - -
amnigenus meat
7 Enterobacter adria 10 Raw milk 0.094 03 . N/AC N/A N/A N/A  N/A
cloacae
Enterobacter .
8 X ) adria 60 Bean 0.088 0.2 - N/A N/A N/A N/A N/A
intermedius
9 Enterobacter kobei Ad342 Ham 0.173 0.5 - N/A N/A N/A N/A N/A
Enterobacter . Fermented
10 sakazakii adria 95 milk 0.285 0.8 - N/A N/A N/A N/A N/A
11 Erwinia carotovora CIP 8283 Potatoes 0.227 0.6 - N/A N/A N/A N/A N/A
12 Escherichia coli adria 19 Grated carrots 0.373 1.1 + 0.083 0.3 - - -
Escherichia coli
13 0157 H7 Ad485 Ground beef  0.135 0.4 - N/A N/A N/A N/A  N/A
14 Escherichia Ad 461 Dessert 1.040 2.9 + 0165 06 - - -
hermanii
15  Escherichia vulneris adria 132 Veal liver 0.217 0.6 - N/A N/A N/A N/A N/A
16 Hafnia alvei adria 167 Raw pork 0.766 2.2 + 0130 05 - - -
sausage

17 Klebsiella oxytoca 57 Food product 0.071 0.2 - N/A N/A N/A N/A N/A
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22
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24

25
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29

30

Klebsiella
pneumoniae

Kluyvera spp

Morganella
morganii
Pantoea

agglomerans

Proteus mirabilis

Proteus vulgaris

Providencia rettgeri

Rhanella aquatilis

Serratia
liquefaciens

Serratia marcescen

Shigella flexneri

Shigella sonnei

Yersinia
enterocolotica

47

adria 41

CIP A236

adria 62

Ad639
adria 43

adria 112

adria 69

26

Ad2604

CIP 8248
CIP 8249T

(ATCC 29930)

adria 32

Raw turkey
meat

Raw milk
7
Frozen
vegetables

Mayonnaise

Sliced ham
White liquid
egg
Molluscs

Egg product

Dairy product
/

/

Bacon

0.077

0.263

0.077

0.170

0.122
0.073

0.113

0.101

0.301

0.065
0.100

0.087

0.084

0.2

0.7

0.2

0.5

0.3
0.2

0.3

0.3

0.8

0.2
0.3

0.2

0.2

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A

N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A

N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A

N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A

N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A

N/A

9 Source: Adria, Ad, A000. AERO0O and 000: collection of Adria Développement, France. CIP: Collection of Institute Pasteur, France. ATCC:

American Type Culture Collection, USA. ? Ratio to cut-off = OD / cut-off, when the value > 1, the sample is evaluated as positive. ° If the result of
BPW culture is negative, no selective enrichment is performed. ¢ / = origin of the strain is unknown.

Table 3. POD statistics of candidate presumptive vs. candidate confirmed method results of BACSpec Salmonella 2 (1)

Presumptive Candidate Result (after

RVS enrichment)

Confirmation Result

MPN" / test
Matrix Strain(s) Inoculation Level N¢ portion x° POD,” 95% Cl Xce POD" 95% Cl dPODp 95% CI
uninoculated 5 N/A 0 0.00 (0.00, 0.43) 0 0.00 (0.00, 0.43) 0.00 (-0.43,0.43)
Mayonnaise based
Vegetable-salad S .Mbandaka low-level 20 0.4 (0.18, 0.69) 7 0.35 (0.18,0.57) 7 0.35 (0.18,0.57) 0.00 (-0.28,0.28)
high level 5 1.59 (0.62, 4.15) 4 0.80 (0.38, 1.00) 4 0.80 (0.38, 1.00) 0.00 (-0.47,0.47)
uninoculated 5 N/A 0 0.00 (0.00, 0.43) 0 0.00 (0.00, 0.43) 0.00 (-0.43,0.43)
Groundbeef  §. Typhimurium low-level 20 0.84 (0.49, 1.4) 11 0.55 (0.34,0.74) 11 0.55 (0.34,0.74) 0.00 (-0.28, 0.28)
high level 5 2.39 (1.47,4.71) 5 1.00 (0.57, 1.00) 5 1.00 (0.57, 1.00) 0.00 (-0.43,0.43)
uninoculated 5 N/A 0 0.00 (0.00, 0.43) 0 0.00 (0.00, 0.43) 0.00 (-0.43,0.43)
Raw milk S Ohio low-level 20 0.51 (0.26, 0.84) 6 0.30 (0.15, 0.52) 6 0.30 (0.15, 0.52) 0.00 (-0.27,0.27)
high level 5 1.93 (0.77, 5.26) 4 0.80 (0.38, 1.00) 4 0.80 (0.38, 1.00) 0.00 (-0.47,0.47)
uninoculated 5 N/A 0 0.00 (0.00, 0.43) 0 0.00 (0.00, 0.43) 0.00 (-0.43,0.43)
Fresh spinach S Virchow low-level 20 1.42(0.88,2.59) 15 0.75 (0.53,0.89) 15 0.75 (0.53, 0.89) 0.00 (-0.26, 0.26)
high level 5 3.65 (1.87,0.72) 5 1.00 (0.57, 1.00) 5 1.00 (0.57, 1.00) 0.00 (-0.43,0.43)
uninoculated 5 N/A 0 0.00 (0.00, 0.43) 0 0.00 (0.00, 0.43) 0.00 (-0.43,0.43)
Pasteurized liquid
coe S. Havana low-level 20 0.74 (0.48, 1.12) 10 0.50 (0.30, 0.70) 10 0.50 (0.30, 0.70) 0.00 (-0.28,0.28)
high level 5 1.56 (0.57, 3.8) 4 0.80 (0.38, 1.00) 4 0.80 (0.38, 1.00) 0.00 (-0.47,0.47)
uninoculated 5 N/A 0 0.00 (0.00, 0.43) 0 0.00 (0.00, 0.43) 0.00 (-0.43,0.43)
Dry pet food §. Derby low-level 20 0.35(0.17, 0.63) 6 0.30 (0.15,0.52) 6 0.30 (0.15,0.52) 0.00 (-0.27,0.27)
high level 5 1.93 (0.77, 4.96) 4 0.80 (0.38, 1.00) 4 0.80 (0.38, 1.00) 0.00 (-0.47,0.47)
uninoculated 5 N/A 0 0.00 (0.00, 0.43) 0 0.00 (0.00, 0.43) 0.00 (-0.43,0.43)
. §. Livingstone ; ;
Stainless steel o €. freundii low-level 20 7.4' & 99.2 7 0.35 (0.18,0.57) 7 0.35 (0.18, 0.57) 0.00 (-0.28,0.28)
high level 5 13.8 & 137.8/ 5 1.00 (0.57, 1.00) 5 1.00 (0.57, 1.00) 0.00 (-0.43,0.43)
uninoculated 5 N/A 0 0.00 (0.00, 0.43) 0 0.00 (0.00, 0.43) 0.00 (-0.43,0.43)
Ceramic tile "
surface . cerro low-level 20 40.5 12 0.60 (0.39,0.78) 12 0.60 (0.39, 0.78) 0.00 (-0.28,0.28)
high level 5 81.0% 5 1.00 (0.57, 1.00) 5 1.00 (0.57, 1.00) 0.00 (-0.43,0.43)

“ N = Number of test potions; © MPN = Most Probable Number; © x = Number of positive test portions;  PODy = Probability of Detection of presumptive candidate method - positive outcomes divided by the total

number of trials; © POD¢c = probability of detection for the confirmation method according to 1SO 6579-1 - positive outcomes divided by the total number of trials; / dPODcp ¢ = Difference between POD values of

presumptive candidate method (POD¢p) and confirmation (PODc) results; ¢ 95% Cl = If the confidence interval of a dPOD does not contain zero, then the difference is statistically significant at the 5% level; ” N/A
=not applicable; ' Instead MPN, CFU/test in the inoculum were determined for S. Livingstone;’ Instead MPN, CFU/test in the inoculum were determined for C. freundii ; * Instead MPN, CFU/test in the inoculum
were determined for S. Cerro
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Table 4. POD statistics of candidate confirmed results versus reference method results of BACSpec Salmonella 2 (1)

Confirmed Candidate Result Reference method Result
MPN / test
Matrix Strain(s) Inoculation Level N portion” x° POD.! 95% Cl Xy POD;* 95% Cl dPOD 95% CI¢
uninoculated 5 N/A" 0 0.00 (0.00, 0.43) 0 0.00 (0.00, 0.43) 0.00 (-0.43,0.43)
Mayonnaise based § Mbandak
vegetable-salad -Mbandaka low-level 20 0.4 (0.18, 0.69) 7 0.35 (0.18,0.57) 7 0.35 (0.18,0.57) 0.00 (-0.28,0.28)
high level 5 1.59 (0.62, 4.15) 4 0.80 (0.38, 1.00) 4 0.80 (0.38, 1.00) 0.00 (-0.47,0.47)
uninoculated 5 N/A 0 0.00 (0.00, 0.43) 0 0.00 (0.00, 0.43) 0.00 (-0.43,0.43)
Groundbeef  S. Typhimurium low-level 20 0.84 (0.49, 1.4) 11 0.55 (0.34,0.74) 11 0.55 (0.34,0.74) 0.00 (-0.28, 0.28)
high level 5 239 (1.47,4.71) 5 1.00 (0.57, 1.00) 5 1.00 (0.57, 1.00) 0.00 (-0.43,0.43)
uninoculated 5 N/A 0 0.00 (0.00, 0.43) 0 0.00 (0.00, 0.43) 0.00 (-0.43,0.43)
Raw milk §. Ohio low-level 20 0.51(0.26, 0.84) 6 0.30 (0.15,0.52) 6 0.30 (0.15,0.52) 0.00 (-0.27,0.27)
high level 5 1.93 (0.77, 5.26) 4 0.80 (0.38, 1.00) 4 0.80 (0.38, 1.00) 0.00 (-0.47,0.47)
uninoculated 5 N/A 0 0.00 (0.00, 0.43) 0 0.00 (0.00, 0.43) 0.00 (-0.43,0.43)
Fresh spinach . Virchow low-level 20 1.42 (0.88, 2.59) 15 0.75 (0.53, 0.89) 15 0.75 (0.53, 0.89) 0.00 (-0.26, 0.26)
high level 5 3.65 (1.87,0.72) 5 1.00 (0.57, 1.00) 5 1.00 (0.57, 1.00) 0.00 (-0.43, 0.43)
uninoculated 5 N/A 0 0.00 (0.00, 0.43) 0 0.00 (0.00, 0.43) 0.00 (-0.43, 0.43)
Pasteurized liquid
coe S. Havana low-level 20 0.74 (0.48, 1.12) 10 0.50 (0.30, 0.70) 10 0.50 (0.30, 0.70) 0.00 (-0.28,0.28)
high level 5 1.56 (0.57,3.8) 4 0.80 (0.38, 1.00) 4 0.80 (0.38, 1.00) 0.00 (-0.47,0.47)
uninoculated 5 N/A 0 0.00 (0.00, 0.43) 0 0.00 (0.00, 0.43) 0.00 (-0.43, 0.43)
Dry pet food §. Derby low-level 20 0.35(0.17, 0.63) 6 0.30 (0.15, 0.52) 6 0.30 (0.15, 0.52) 0.00 (-0.27,0.27)
high level 5 1.93 (0.77, 4.96) 4 0.80 (0.38, 1.00) 4 0.80 (0.38, 1.00) 0.00 (-0.47,0.47)
uninoculated 5 N/A 0 0.00 (0.00, 0.43) 0 0.00 (0.00, 0.43) 0.00 (-0.43, 0.43)
) S. Livingstone ; ;

Stainless steel "o 0 i low-level 20 7.4' & 99.2 7 0.35 (0.18,0.57) 7 0.35 (0.18,0.57) 0.00 (-0.28,0.28)
high level 5 13.8" & 137.8 5 1.00 (0.57, 1.00) 5 1.00 (0.57, 1.00) 0.00 (-0.43, 0.43)
uninoculated 5 N/A 0 0.00 (0.00, 0.43) 0 0.00 (0.00, 0.43) 0.00 (-0.43,0.43)

Ceramic tile .
surface S. cerro low-level 20 40.5 12 0.60 (0.39,0.78) 12 0.60 (0.39,0.78) 0.00 (-0.28,0.28)
high level 5 81.0¢ 5 1.00 (0.57, 1.00) 5 1.00 (0.57, 1.00) 0.00 (-0.43, 0.43)

“ N =Number of test potions; » MPN = Most Probable Number; © x = Number of positive test portions; ¢ POD, Probability of Detection of confirmed candidate method - positive outcomes divided by the total

number of trials; © PODy = probability of detection for the referance method ISO 6579-1 - positive outcomes divided by the total number of trials;” dPOD y = Difference between POD values of confirmed candidate

method (POD() and reference method (PODg) results; * 95% Cl = If the confidence interval of a dPOD does not contain zero, then the difference is statistically significant at the 5% level; " N/A = not applicable;
Instead MPN, CFU/test in the inoculum were determined for S. Livingstone;’ Instead MPN, CFU/test in the inoculum were determined for C. freundii; ¥ Instead MPN, CFU/test in the inoculum were determined for
S. Cerro
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