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PRINCIPLE OF THE METHOD (1)

The RapidChek SELECT Salmonella Test Kit method is an immunoassay-based test that uses anti-Salmonella spp. antibodies (Abs) and colloidal gold-antibody
conjugates incorporated into a lateral flow test strip. The method utilizes 2 proprietary enrichment broths (primary and secondary). Following the primary
enrichment (16-22 h, 42°C) of the food sample, an aliquot (0.1 mL) is transferred to a tube containing 1 mL of secondary enrichment broth. For raw ground beef,
raw ground chicken, and chicken carcass rinsate samples, this is enriched for 16-22 h (42°C), whereas for sliced cooked turkey meat and liquid eggs the secondary
enrichment is 6-8 h (42°C).

Following secondary enrichment, the test strip is placed into the tube containing the secondary enrichment broth. The liquid sample flows through the test strip
where it re-hydrates antibody-coated colloidal gold reagents specific to Salmonella spp impregnated in the strip. If antigens are present in the sample, they will
bind to the antibody-gold conjugate to form an antigen/antibody complex. As this complex migrates through the nitrocellulose matrix, it passes a zone of anti-
Salmonella antibody immobilized on the nitrocellulose membrane (the test line). If antigen is present, the complex is captured in this zone and is visualized by the
formation of a red line. A second zone on the membrane (the control line) is designed to capture any antibody-gold complex not bound in the first zone. As a
result, when Salmonella antigen is present, the formation of 2 red lines is observed, whereas when Salmonella is not present, only 1 line forms.

This validation report was prepared for claims to detect Salmonella in specific foods including raw ground beef, raw ground chicken, chicken carcass rinsates, sliced
cooked turkey meat, and liquid whole eggs using the SDI RapidChek SELECT Salmonella Test Kit method.

DISCUSSION OF THE VALIDATION STUDY (1)

The RapidChek SELECT Salmonella test method was shown to be highly effective in detecting Salmonella in raw ground beef, raw ground chicken, chicken carcass
rinsates, sliced cooked turkey, and liquid eggs. Two hundred (200) samples were tested by both the test method and the FSIS/USDA reference method using both
naturally-contaminated (ground chicken) and Salmonella-inoculated food samples (target levels of 1 to 10 CFU/ 25 g sample) in method comparison studies.
Several major Salmonella serogroups found in food (B, C3, D1, and E1) were used for inoculation in these studies. Overall, ninety (90) samples were found to be
positive by the RapidChek SELECT Sa/monella method and 74 were found to be positive by the reference method. There were no false positives or false negatives
found with the test method in those food studies. The accuracy of the test method was 122% when compared to the cultural reference method. Overall method
agreement averaged 96% for naturally- and artificially contaminated food samples. In raw meat and poultry matrixes (raw ground beef, raw ground chicken, and
chicken carcass rinsates) the total aerobic plate count ranged from 4.5 x 10° to 1.29 x 10° CFU/g presenting a potential challenge to recovery of low level
Salmonella recovery. In the naturally contaminated raw ground chicken study, 3 lots of 20 samples were tested. Nineteen (19) samples were found positive by
the

test method whereas 8 were found positive by the reference method. With the reference method, competitive microflora may have limited the detectable
growth of Salmonella in the sample. The RapidChek SELECT Salmonella method was tested with 113 strains of Salmonella representing 18 serogroups and 50
strains of non-Salmonella bacteria commonly found in food. The test method detected 111 of the Salmonella strains and none of the non-Salmonella bacteria,
resulting in a sensitivity of 98% and specificity of 100%. The method was highly robust and stable under control (4 to 25°C) and accelerated stability conditions (37
to 45°C).

Table 1. Results from the Inclusivity Study. (1)

. Test . Test
Serogroup Serovar and strain Source Reactivity Serogroup Serovar and strain Source Reactivity
A S. Paratyphi A ATCC*9150  Not known + c2 Zé';"sue"Che” ATCC Clinical +
B S. Agona USDA® Not known + Cc2 S. Newport ATCC 6962 Clinical +
B S. Agona ATCC 51957 Clinical + o) S Newport ATCC Food .
H1275
B S. Agona NFC® 1035: S-R2 Food + Cc3 S. Albany ATCC 51960 Clinical +
B S. Brandenburg ARS® 21 Food + c3 g.ogmherstlana bsM Food +
B S. Brandenburg ARS 20 Food + Cc3 S. Kentucky DSM 7-19 Litter +
B S. Brandenburg DSM® 15 Not known + Cc3 S. Kentucky ARS 25 Litter +
B g.lggandenburg USDA-MFS Food . c3 5. Kentucky ARS 26 :Enwronmenta .
B S. Bredeney DSM 04 Food + Cc3 S. Kentucky ATCC 9263 Poultry +
B S. Derby ATCC 6960 Food + Cc3 S. Kentucky DSM 6-290  Food +
B S. Heidelberg ATCC 8326 Not known + Cc3 S. Kentucky DSM 7-147  Poultry +
B S. Heidelberg WVU 5F114 Litter + C3 S. Kentucky DSM 76-P Litter +
B S. Heidelberg WVU 5F140 Litter + Cc3 S. Kentucky DSM 7-82 Drag swab +
B S. Heidelberg WVU 5F128 Feed + Cc3 S. Virginia DSM 145 Food +
B S. Heidelberg WVU 5F155 Feed + c4 S. Jerusalem Tyson 25 Food +
B S. Heidelberg WVU 6F71 Food + D1 S. Dublin ATCC 15480 Animal +
B S. Paratyphi B ATCC 19940 Human + D1 S. Enteritidis ARS 12 Litter +
S. Paratyphi B ATCC M4-00- . S. Enteritidis ATCC -
B 02932 Clinical + D1 13076 Clinical +
S. Enteritidis ATCC -
B S. sp #28 Food + D1 3391 Clinical +
. S. Enteritidis M1 BGA .
B S. Saintpaul ATCC 9712 Not known + D1 164/93 Clinical +
B S. Saintpaul FSIS 051 Food + D1 S. Enteritidis T 22 Food +
B S. Stanley DSM 305 Not known + D1 ;.lgzllmarum ATCC Not known +
B S. Tyhimurium ATCC 23564 Clinical + D1 S. Javiana ATCC 10721 Food +
B S. Typhimruium ATCC 19585 Not known + D1 S. Panama T3 Food +
B S. Typhimurium ARS 3 Water + D1 S. Typhi (Keystone) Clinical +
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Species and strain designation

Test Reactivity

Species and strain designation

Test Reactivity

Table 2. Results from the Exclusivity Study (1)

Aeromonas hydrophila #10
Aeromonas hydrophila #8
Aeromonas veronii 9071
Aeromonas veronii ATCC 51106
Citrobacter braakii ATCC 51113
Citrobacter diversus 130R2
Citrobacter farmeri ATCC 51112
Citrobacter freundii ATCC 8090
Citrobacter freundii 35

Citrobacter koseri ATCC 27026
Citrobacter sedlaki ATCC 51115
Citrobacter werkmanii ATCC 51114
Citrobacter youngae ATCC 11102
Enterobacter aerogenes ATCC 15038
Enterobacter agglomerans 107b4
Enterobacter agglomerans oc44

Escherichia coli ATCC 51755
Escherichia coli 0106
Escherichia coli 0129
Escherichia coli R7-32C4
Hafnia alvei ATCC 25927
Klebsiella pneumoniae #9
Klebsiella pneumoniae 107G6
Klebsiella pneumoniae ATCC 13882
Morganella morganii L9-8.2
Morganella morganii L13-8.2
Proteus mirabilis 68

Proteus mirabilis 70

Proteus mirabilis ATCC 14153
Proteus mirabilis ATCC 4630
Proteus sp. CW38

Proteus vulgaris #19R7

Enterobacter cloacae #2 -
Enterobacter cloacae ATCC 13047 -
Enterobacter cloacae ATCC 27508 -
Escherichia coli 111-1 -
Escherichia coli 96C5 -
Escherichia coli 99G1 -
Escherichia coli ATCC 11775 -
Escherichia coli ATCC 35218 -
Escherichia coli ATCC 35421 -

Proteus vulgaris 6380 -
Proteus vulgaris 8427 -
Pseudomonas aeruginosa 112-1 -
Pseudomonas fluorenscens ATCC 49838 -
Shigella sp. 24/11-7.3 -
Shigella sp. ATCC 23354 -
Vibrio metschnikovii 62A2 -
Vibrio sp. 62A1 -
Vibrio sp. 62A12 -

Table 3. Results from the Internal Laboratory Method Comparison Study: Ground Beef. (1)

Matrix Strain Method Number of Inoculation Presumptive Confirmed Sensitivity Specificity % Method
Samples Level, CFU/ Positives Positives Rate Rate Agreement
25¢g
Ground Salmonella RapidChek 5 0 0 0 - 100 100
Beef Typhimurium SELECT 20 2.3 11 11 100 100 95
ATCC 14028 FSIS/ USDA 5 0 0 0 - - -
20 2.3 8 7 - - -

Table 4. Results from the Internal Laboratory Method Comparison Study: Naturally-contaminated

Ground Chicken. (1)

Matrix Method Lot Number Presumptive Confirmed Sensitivity Specificity % Method
of Positives Positives Rate Rate Agreement
Samples
Ground  RapidChek 1 20 5 5 100 100 90
Chicken SELECT 2 20 10 10 100 100 100
3 20 4 4 100 100 70
All 60 19 19 100 100 87
FSIS/ 1 20 3 1 - - -
USDA 2 20 3 3 - - -
3 20 10 4 - - -
All 60 16 8 - - -

Table 5. Results from the Internal Laboratory Method Comparison Study: Liquid Eggs. (1)

Matrix Strain Method Number of Inoculation Presumptive Confirmed Sensitivity  Specificity % Method
Samples Level, CFU/ Positives Positives Rate Rate Agreement
25g
Liquid Eggs Salmonella RapidChek 5 0 0 0 - 100 100
Enteritidis  SELECT 20 1.08 14 14 100 100 95
ATCC
13076 FSIS/ USDA 5 0 0 0 - - -
20 1.08 15 15 - - -
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Table 6. Results from the Internal Laboratory Method Comparison Study: Sliced Cooked Turkey (1)

Matrix Strain Method Number of Inoculation Presumptive  Confirmed Sensitivity Specificity % Method
Samples Level, CFU/ Positives Positives Rate Rate Agreement
25g
Sliced Cooked Salmonella RapidChek 5 0 0 0 - 100 100
Turkey Kentucky ATCC SELECT 20 3.75 17 17 100 100 100
9263 FSIS/ USDA 5 0 0 0 - - -
20 3.75 17 17 - - -

Table 7. Results from the Internal Laboratory Method Comparison Study- Chicken Carcass Rinsates (1)

Matrix Strain Method Number of Inoculation Level, Presumptive Confirmed Sensitivity  Specificity % Method
Samples CFU/ 30 mL Positives Positives Rate Rate Agreement
Chicken Salmonella RapidChek 5 0 0 0 - 100 100
Carcass Anatum SELECT 20 0.69 18 18 100 100 100
Rinsate ATCC 9270 FSIS/ 5 0 0 0 - - -
USDA 20 0.69 17 17 - - -

DISCUSSION OF MODIFICATION APPROVED 2010 (5)
The RapidChek SELECT method has demonstrated no statistically significant difference in sensitivity, specificity, and accuracy as compared to the FDA reference

method in the detection of Salmonella species in environmental surfaces. Overall, there were no false positive or false negative results observed using the lateral

flow device. In total, the RapidChek SELECT method reported 62 confirmed positive results, while the reference method reported 59 confirmed positive results.
Both methods have been shown to be capable of detecting low levels of Salmonella spp. in environmental surfaces and the RapidChek SELECT method has
performed as well or better than the reference method with the selected environmental surfaces.

Table 1. Results from the Method Comparison Studies (5)

Number Surface Inoculation  [Presumptive Confirmed | Reference | Chi Sensitivity | False Neg[Specificity False
Surface Analyte Method of Area Level, Positives Positives Method squarea Rateb Rate® Rate Positi
Samples cfu’s/surface d ve
5 0 0 0 0 - - 100 0
Stainless S 20 4"x4 1.00E+03 10 10 11 0.098 100 0 - -
Steel Typhimurium 5 0 0 0 0 _ B 100 0
ATCC 19585 4"y 4" 0.46
20 1.40E+01 13 13 15 100 0 - -
. 5 0 0 0 0 - - 100 0
Rubber | 5. RapidC 4" x 4" 0.429
Kentucky hek 20 1.25E+02 14 14 12 100 0 - -
N SELEC
T 5 0 0 0 0 - - 100 0
Painted S. Salmonella 1"x1" 0.14
Concrete Enteritidis 20 4.00E+02 16 16 15 100 0 - -
5 0 0 0 0 - - 100 0
Plastic S. 4"x4" 0.936
Anatum
ATCC 20 1 0CF.N) o] Q [~ 100 a)

@ Mantel-Haenszel Chi-square

analysis

o A-TJ(AF= (B+(,+D)t)7
(A+B+C+D)(A+E)(B+C+D+F)(E+F)

Where n = A+B+C+D+E+F

b Sensitivity Rate = (No. of test method presumptive positives)/(No. of test method confirmed positives) x 100

€ False Negative Rate = 100 - Sensitivity Rate

d Specificity Rate = (No. of test method negatives)/(No. of confirmed negatives) x100

€ False Positive Rate = 100 - Specificity Rate
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DISCUSSION OF MODIFICATION APPROVED MARCH 2012 (6)

The RapidChek SELECT Salmonella test method was shown to be highly effective in detecting Salmonella spp. In 375 gram samples of ground beef as compared to the
USDA/FSIS reference method. Twelve (12) samples tested positive with the RapidChek SELECT method and fifteen (15) samples tested positive with the USDA/FSIS
reference method. There were no false positive or false negative results observed using the lateral flow device. The RapidChek SELECT method in 375g composite
samples has performed as well as the standard reference method in detecting low levels of Salmonella spp. in ground beef.

Table 1. Results from the Method Comparison Study Beef 375 g (6)

Confirmed Positives |Reference Method
Number | Inoculation Presumptive| Reference Chi Sensitivit: False Specificit False
Matrix Analyte Method of Level, Positi\':es SDIX Method | BAX | Confi d | square® Rate® v Negative pRate“ Y Ppositive Accuracy’
Samples | CFU/25g Secondary etho onfirme q Rate® Rate®
Secondary
S. RapidChek 5 0 0 0 0 0 0 - - 100 0 -
Ground . .
Beef Typhimurium | SELECT 1
ATCC 14028 |Salmonella| 20 1.4 12 12 12 17 15 100 0 - - 80

2 Mantel-Haenszel Chi-square analysis: X? = (n-1)(AF — (B+C+D)E)? / (A+B+C+D)(A+E)(B+C+D+F)(E+F) Where n = A+B+C+D+E+F
b Sensitivity Rate = (No. of test method presumptive positives)/(No. of test method confirmed positives) x 100

¢ False Negative Rate = 100 - Sensitivity Rate

9 Specificity Rate = (No. of test method negatives)/(No. of confirmed negatives) x 100

¢ False Positive Rate = 100 - Specificity Rate

f Accuracy = (No. of test method positives)/(No. of reference method positives) x 100
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DISCUSSION OF MODIFICATION APPROVED DECEMBER 2018 (7)

The Romer Labs RapidChek® SELECT™ Salmonella test system was validated against the FDA BAM cultural reference method for the detection of Salmonella
species on 12 x 12” stainless steel environmental surfaces in an unpaired study design. The total number of presumptive positive results obtained with the
RapidChek® method was thirty-seven (37), whereas the number of positive samples identified by the FDA BAM method was twenty-five (25). Probability of
Detection (POD) analysis showed that the number of positive test results obtained by the RapidChek® test method was significantly different than the number of
positive test results obtained by the FDA BAM reference method (dPODc) at the 95% confidence interval for both dPODc and dPODk for stainless co-inoculated
with Salmonella and Citrobacter. There was no significant difference realized between alternative and reference method on surfaces spiked only with Salmonella
Derby. POD analysis showed no significant difference between the RapidChek’ presumptive and confirmed results (dPODce) at the 95% confidence interval.

Table 2. Comparison of presumptive and confirmed results (7)

. X Presumptive Confirmed
Inoculation Inoculation
Matrix Strain Level N° X PODG’ 95% Cl X PODcc® 95% Cl dPOD 95% Cl¢
Control 5 0 0.00 0.00, 0.43 0 0.00 0.00, 0.43 0.00 'g'g’
Salmonella _0' 19
Derby with 10x Low 20 19 0.95 0.76, 1.00 19 0.95 0.76, 1.00 0.00 015
C. freundii _0'43
Stainless High 5 5 1.00 0.57, 1.00 5 1.00 0.57, 1.00 0.00 o0da
Steel Control 5 0 0.00 0.00, 0.43 0 0.00 0.00, 0.43 0.00 '8'22’
salmonella Low 20 18 0.90 0.70, 0.97 18 090 0.70, 0.97 0.00 0.21,
Derby 0.21
. -0.43,
High 5 5 1.00 0.57, 1.00 5 1.00 0.57, 1.00 0.00 043

5N = Number of test portions.

“x = Number of positive test portions.

4PODcr = Candidate presumptive positive outcomes divided by the total number of trials.

¢PODcc = Candidate confirmatory positive outcomes divided by the total number of trials.

/dPODce= Difference in POD values between the candidate presumptive and candidate confirmatory results.

995% Cl = If the confidence interval of a dPOD does not contain zero, then the difference is statistically significant at the 5% level.

Table 3. Comparison of candidate and reference method results (7)

. . Candidate Reference
Inoculation Inoculation ;

Matrix Strain Level Ne o X PODc 95% Cl X PODxr 95% Cl droDd 95% CI9
Control 5 0 0.00 0.00,0.43 0 0.00 0.00, 0.43 0.00 -0.43,
Salmonella 0.43

Derby with 10x Low 20 19 0.95 0.76, 1.00 10 0.50 0.30,0.70 0.45 0.18, 0.66

C. freundii . -0.43,
Stainless High 5 5 1.00 0.57,1.00 5 1.00 0.57,1.00 0.00 0.43
Steel -0.43
Control 5 0 0.00 0.00, 0.43 0 0.00 0.00, 0.43 0.00 043
salmonella Low 20 18 090 0.70, 0.97 15 075 0.53, 0.89 0.15 -0.09,
Derby 0.38
) -0.43,
High 5 5 1.00 0.57,1.00 5 1.00 0.57,1.00 0.00 0.43

5N = Number of test portions.

“x = Number of positive test portions.

4PODcr = Candidate presumptive positive outcomes divided by the total number of trials.

¢PODcc = Candidate confirmatory positive outcomes divided by the total number of trials.

fdPODcp= Difference in POD values between the candidate presumptive and candidate confirmatory results.

995% Cl = If the confidence interval of a dPOD does not contain zero, then the difference is statistically significant at the 5% level.
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DISCUSSION OF MODIFICATION APPROVED OCTOBER 2020 (8)

The Romer Labs RapidChek® SELECT™ Salmonella test system was validated against the FSIS MLG cultural reference method for the detection of Salmonella
species in raw ground pork and pork trim at 25 g and 375 g sample sizes in an unpaired study design. The total number of low-level inoculated presumptive
positive results obtained with the RapidChek® method was forty-nine (49), whereas the number of positive samples identified by the USDA MLG method was
thirty-four (34). Probability of Detection (POD) analysis showed that the number of positive test results obtained by the RapidChek® test method was significantly
different than the number of positive test results obtained by the USDA MLG reference method (dPODc) at the 95% confidence interval for ground pork at both
sample sizes (25 g and 375 g). There was no significant difference realized between alternative and reference methods in the pork trim method comparison
studies. POD analysis showed no significant difference between the RapidChek’ presumptive and confirmed results (dPODcr) at the 95% confidence interval in raw
ground pork and pork trim.

Table 2. Comparison of presumptive and confirmed results (8)

Inoculation MPN° per Presumptive Confirmed
Matrix Strain Test Portion N’ x° PODg’ 95% Cl X POD¢’ 95% Cl dPOD  95% CIY
25¢g - 5 0.00 0.00, 0.43 0.00 0.00, 0.43 0.00 -0.43,0.43
Salmonella
Ground Derb 0.19 (95% Cl) 20 13 065 0.43,0.82 13 0.65 0.43,0.82 0.00 -0.13, 0.13
er
Pork v 4.25 (95% Cl) 5 5 1.00 0.57, 1.00 1.00 0.57,1.00 0.00 -0.43,0.43
375¢g - 5 0.00 0.00, 0.43 0.00 0.00, 0.43 0.00 -0.43,0.43
Salmonella
Ground Derb 0.19 (95% Cl) 20 10 0.50 0.30,0.70 10 0.50 0.30,0.70 0.00 -0.13, 0.13
Pork v 4.25 (95% Cl) 5 1.00 0.57,1.00 1.00 0.57,1.00 0.00 -0.43,0.43
- 0.00 0.00,0.43 0.00 0.00,0.43 0.00 -0.43,0.43
25 g Pork Salmonella
. . . 2 (95% Cl) 20 14 0.70 0.48, 0.86 14  0.70 0.48, 0.86 0.00 -0.13,0.13
Trim Typhimurium
>1.84 (95%Cl) 5 5 1.00 0.57, 1.00 5 1.00 0.57,1.00 0.00 -0.43,0.43
- 5 0 0.00 0.00,0.43 0 0.00 0.00,0.43 0.00 -0.43,0.43
375 g Pork Salmonella
. . . 0.9 (95% Cl) 20 12 0.60 0.39,0.78 12 0.60 0.39,0.78 0.00 -0.13,0.13
Trim Typhimurium
4.25 (95% Cl) 5 5 1.00 0.57,1.00 5 1.00 0.57,1.00 0.00 -0.43,0.43

aMPN = Most Probable Number is calculated using the LCF MPN calculator provided by AOAC RI, with 95% confidence interval.

bN = Number of test portions.
x = Number of positive test portions.

9PODp = Candidate presumptive positive outcomes divided by the total number of trials.

¢POD = Candidate confirmatory positive outcomes divided by the total number of trials.

fdPODp= Difference in POD values between the candidate presumptive and candidate confirmatory results.

995% Cl = If the confidence interval of a dPOD does not contain zero, then the difference is statistically significant at the 5% level.

Table 3. Comparison of candidate and reference method results (8)

Inoculation MPN? per Candidate Reference
Matrix Strain Test Portion N° x° PODS 95% Cl X  PODg° 95% Cl dPoODd  95%CIf
25g - 5 0 0.00 0.00, 0.43 0 0.00 0.00, 0.43 0.00 -0.43,0.43
Salmonella
Ground Derb 0.19 (95% Cl) 20 13 0.65 0.43,0.82 4 0.20 0.08,0.42 0.45 0.14, 0.66
er
Pork v 4.25 (95% Cl) 5 1.00 0.57,1.00 1 0.20 0.00, 0.62 0.80 0.19, 1.00
375g - 0.00 0.00, 0.43 0 0.00 0.00, 0.43 0.00 -0.43,0.43
Salmonella
Ground Derb 0.19 (95% CI) 20 10 0.50 0.30, 0.70 4 0.20 0.08, 0.42 0.30 0.01,0.53
er
Pork v 4.25 (95% Cl) 5 1.00 0.57, 1.00 1 0.20 0.00, 0.62 0.80 0.19, 1.00
- 0.00 0.00, 0.43 0 0.00 0.00, 0.43 0.00 -0.43, 0.43
25 g Pork Salmonella
. . . 2 (95% Cl) 20 14 0.70 0.48, 0.85 17 0.85 0.64, 0.95 -0.15 -0.39,0.11
Trim Typhimurium
>1.84 (95%Cl) 5 5 1.00 0.57, 1.00 5 1.00 0.57, 1.00 0.00 -0.43,0.43
- 5 0 0.00 0.00, 0.43 0 0.00 0.00, 0.43 0.00 -0.43,0.43
375 g Pork Salmonella
. i . 0.9 (95% ClI) 20 12 0.60 0.39,0.78 9 0.45 0.26, 0.66 0.15 -0.15, 0.41
Trim Typhimurium
4.25 (95% Cl) 5 5 1.00 0.57,1.00 5 1.00 0.57,1.00 0.00 -0.43,0.43

aMPN = Most Probable Number is calculated using the LCF MPN calculator provided by AOAC RI, with 95% confidence interval.

BN = Number of test portions.
ex = Number of positive test portions.

9POD. = Candidate method confirmed positive outcomes divided by the total number of trials.
¢PODy = Reference method confirmed positive outcomes divided by the total number of trials.
fdPOD= Difference in POD values between the candidate method confirmed and reference method confirmed results.

995% Cl = If the confidence interval of a dPOD does not contain zero, then the difference is statistically significant at the 5% level.
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