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PURPOSE

The Salmonella LT FSS was evaluated for sensitivity in additional
matrices: dry pet food and sponges from stainless steel
environmental surfaces in an AOAC Research Institute PTM study.
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Forty inoculated food-grade stainless steel surfaces and 10 uninoculated surfaces were prepared. Inoculated surfaces were prepared using a co-inoculation of
Salmonella (ATCC 14028) and Escherichia coli (ATCC 25922). Salmonella inoculation levels were targeted to result in fractionally positive results (5—15 positives out
of 20 replicates tested) by at least one of the methods (FSS or reference method). E. coli inoculation levels were 10-fold higher than the analyte. A 50 yL aliquot of
each organism was applied directly to the stainless steel surface. Surface samples were allowed to dry at room temperature for 16—24 hours before sampling with a
sterile sponge (see figure 3).
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ABSTRACT METHODS Figure 2.
INTRODUCTION METHOD COMPARISON T S e
The Salmonella LT Food Security System (FSS) is a PCR-based detection method that rapidly and specifically identifies Food e I ] R
Salmonella species in foods with previous AOAC Performance Tested Method approval. The method includes: a single The Salmonella LT FSS was evaluated with dry pet food and compared to the reference method. Dry pet food was divided into two portions. One portion was not s S ; — — ) . = S e
16 or 20 hour enrichment of samples, mechanical lysis of bacteria to release DNA, amplification and melting of target inoculated; the second portion was inoculated in a large batch to provide enough samples for testing by the Salmonella LT FSS, MPN analysis, and the reference e imernens | com =T
DNA in Idaho Technology, Inc.’s R.A.P.I.D. LT instrument in under an hour, internal amplification controls, and automatic method. Both inoculated and uninoculated batches were handled in the same manner. The inoculum concentrations were selected to result in approximately 1-5 A
interpretation of results by the system software which provides users with a positive or negative call. CFU of Salmonella per 25 g sample (fractional positive levels, 5—15 positives out of 20 replicates) after equilibration. Samples were inoculated with Iyophilized culture BE o
(Salmonella NTCC 6017) and allowed to equilibrate at room temperature for 2 weeks by at least one method (see figure 2). - it - N
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RESULTS
The Salmonella LT FSS is equivalent to the reference method
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for dry pet food and stainless steel environmental surfaces with T A otbie| Aits] | ween | [t B S Bl Bl
background organism. The system detects all 121 Salmonella For each matrix, 25 samples (20 inoculated and 5 uninoculated) were prepared, enriched, plated, and evaluated according to the reference method—FDA BAM 8™ 2A: Dry pet food samples target channel (640). Negative control (position 1), 2B: Dry pet food samples AC channel (705), internal positive control (included
strains tested and did not detect 31 closely related strains. The edition, Chapter 5 (1). 15/20 fractionally spiked positive samples confirmed by culture (positions 2—21), in each reagent vial). Negative control (position 1), 15/20 fractionally spiked
' ’ and 5 uninoculated (positions 22-26). positive samples confirmed by culture (positions 2—21), and 5 uninoculated

system is robust and reproducible as demonstrated by ruggedness
and stability studies. The Salmonella LT FSS obtains results for dry
pet food and stainless steel in less than 21 h while the reference
method can take 3—4 days.

itions 22-26).
Twenty-five samples (20 inoculated and 5 uninoculated) were prepared, enriched, and tested according to the Salmonella LT FSS method. After the required 1 mL (positions )

aliquot for PCR was removed, the samples were returned to the incubator to incubate for a total of 24 hours at 37°C. Aliquots from the enrichments were transferred Figure 3.
to tetrathionate broth and Rapport Vassiliadis broth and FDA BAM procedures were followed for the remainder of the confirmation.
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Most Probable Number (MPN) quantification was conducted on the day that sample testing was initiated for the dry pet food (there is no MPN method for environmental siomaton [T T ST S TS e ST e e = et o omton [ T T S T TS e
samples). The MPN was calculated according to the FDA BAM 8t edition, Appendix 2 (1). il R = E— S G - =
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BACKGROUND Table I. Method Comparison Results R B |
Reference : : 5 2 oni Smeninc B 5 g oot oo
Method Test Kit Test Kit Performance E p 40| E p1 1 ﬂ
The R.A.P.I.D. LT Food Security System (FSS) is a PCR-based pathogen detection method used to detect pathogens o, toct e =5 s
. . . . . . . . 0. les . . = ME1 e oaTmonella LT Megatie = el 18 aimanell
from enriched food or environmental surface sponge samples. The method involves enriching a sample for a specified - Inoculating Inoculation | MPN /25g : " Presumptive Confirmed 2b False False B o ooelian n:t:-f 8 I I3 enn
Matrix o : portions for Positive i ” X o 1o B 57 e 1 Saimanel]
. . . . . . . . . rganism Level Positive Positive Negative (%) Positive (%) Neg 2 saTmoneila Lt [ 2ol W 25 neg 2  salmonall
amount of time in commercially available media, performing mechanical cell lysis to release the DNA, rehydration of each method - H -
freeze-dried PCR reagents, DNA amplification and melting peak analysis in the R.A.P.1.D. LT instrument, and automated Saimonelia Abony Inoculated <0.75 20 13 15 15 0.46 0 0
data and results interpretation by the R.A.P.I.D. LT software. Dry Pet Food NCTC 6017 Control . 5 0 0 ] ] ]
0 |
' ' ' ' Stainless Steel Salmonella Typhimurium ATCC 14028 |  Inoculated N/A 20 14 16 16 0.5 0 0 - -
The Salmonella LT FSS has previously been evaluated for detection of Salmonella in cooked ham, chicken, chocolate, ooaness y Eyp paivlolines e -~
. o . urface Sponge and E. coli . . : :
liquid whole egg, lettuce, and raw ground beef (AOAC PTM Certificate 030803). ITI has completed a method comparison pong Control N/A 5 0 0 0 - - - AT i crorcomy | ot [ eprie A | e | o corcons | st | Comeon |
evaluation for two adqltlonal matrices: dry pe_t food and stainless steel environmental surface sponges. A matrix extension sMost Probable Number: Colony forming units in a 25 g sample. MPN is not performed on environmental surface samples. 3A: Stainless steel environmental sponge samples target channel (640). 3B: Stainless steel environmental sponge samples AC channel (705), internal
has been granted to include these two matrices. YMantel-Haenszel chi square test for significant difference between two methods that use different primary enrichments. Chi square (x2) <3.84 indicates that the proportions positive for the test method and reference methods are not Negative control (position 1), 16/20 fractionally spiked positive samples positive CO_n’[rO| (InClyded in e.QCh reagent VIaI)..Negatlve control (p0§|.t|on 1),
statistically different at the 5% level of significance. confirmed by culture (positions 2—21), and 5 uninoculated (positions 22—-26). 16/20 fractionally spiked positive samples confirmed by culture (positions 2—-21),
. and 5 uninoculated (positions 22—26).
Figure 1: Salmonella LT FSS Protocol N )
Step 1: Enrich Individual Samples and
Prepare | | RESULTS RUGGEDNESS AND REAGENT VARIATION SPECIFICITY
_édd Sagqp'_e and media to a filtered blender None of the parameters tested led to a negative result; all of the reagent lot performed equivalently =~ The Salmonella LT FSS is highly specific and was able to detect 121 strains tested in the inclusivity
ag and mix. : .. .
— Enrich sample for specified amount of time. METHOD COMPARISON (results not shown). panel. It did not detect the 31 non-Salmonella species in the exclusivity panel.
— From an enrichment broth sample, transfer The results obtained for dry pet food and stainless steel environmental surface samples show that
1 mL of sample into micro-centrifuge tube the Salmonella LT FSS is statistically as effective as the reference method at detecting Salmonellain ~ Discussion RUGGEDNESS AND REAGENT VARIATION
ETIE] VeSOl L) Seeniels: these matrices. Results are summarized in Table |. The Salmonella LT FSS uses different enrichment ~ The Salmonella LT FSS results were statistically equivalent to results for the reference methods atlow  The Salmonella LT FSS is robust and reproducible as demonstrated by the ruggedness, lot-to-lot, and
media than the reference method for both dry pet food samples and environmental surface samples;  inoculum levels (1-5 CFU/25 g food or 100 cm? surface samples). All positive and negative samples ~ Shelf life studies. The ruggedness study demonstrated that the system produced consistent results
therefore, the study was conducted using unpaired samples. Statistical analysis using the Mantel-  were confirmed. No false positive or false negative results were observed; 0% false positive and 0%  €ven with variability in reagent preparation time and sample volume pipette. The lot-to-lot and shelf life
Haenszel Chi square calculation (x?) determined that the Salmonella LT FSS is statistically equivalent  false negative. Enrichment of food and environmental sponges in buffered peptone water performed ~ Study demonstrated that the Salmonella LT FSS gave consistent results with several lots of reagents
Step 2: Lyse Bacteria and Isolate DNA to the reference method (X2 is less than 3.84) for both dry pet food and environmental surface sample  equivalently to the reference method enrichment. Buffered peptone water is well suited for most food ~ Produced at different times.
— Transfer 5 pL of sample into bead tube methods. types and environmental surface samples coinoculated with a background organism. The system
— Bead beat on Disruptor Genie for 5 minutes specifically identified 121 Salmonella strains and did not identify 31 non-Salmonella species. The [ )
SPECIFICITY system is robust and reproducible as demonstrated by ruggedness, lot-to-lot and shelf life studies. CONCLUSION
Atotal of 121 strains of Salmonella were evaluated. At least 50 of these strains were isolated from food _ - _
Step 3: Reconstitute Reagent sources. All Salmonella strains were detected by the R.A.P.1.D. LT (Results not shown). None ofthe = COMPARISON TO REFERENCE METHODS The R.A.P.1.D. LT can reliably detect low level Salmonella contamination in dry pet food or on stainless
— Add 10 UL of reconstitution buffer into a 31 non-Salmonella bacteria strains were detected (Table ). Organism die-off can be a problem when using a minimal diluent for Salmonella spiking. The selection steel environmental surfaces in about 21 hours as opposed to 34 days for the FDA BAM method.
reagent tube. of diluent is critical when spiking and equilibrating low level Salmonella on surfaces for fractional The data presented demonstrate that the Salmonella LT FSS is equivalent to the current FDA BAM
— Transfer 10 pL of sample into tube. Table Il. Strains Not Detected in the AOAC Exclusivity Study. recovery. Salmonella appears to be less stable in minimal buffers than in BPW when spiking and official methods used to detect low levels of Salmonellain dry pet food and on environmental surfaces.
— Mix the reagent tube by pipetting the equilibrating on surfaces. The use of Butterfield’s phosphate buffer (BPB) resulted in discontinuity _ . - .
sample up and down or by vortexing the Organism Strain/Source  Organism Strain/Source  Organism Strain/Source  Organism Strain/Source between presumptive and confirmed results. Investigation revealed the detection of DNA from dead The Salmonella LT FSS is Easy. Accurate, and Timely™ and represents a S|gn|flcant Improvement
for nds. ' : ' :
IS IRE Rl cells contributed to these discordant results. over standard methods in a number of ways:
— Sl e [eEEE e Citrobacter Enterobacter Klebsiella Shigella
. Gene-Trak ATCC 7256 . ATCC 9591 S MicroBioLogics ) ) ) ] ) . : . .
amalonaticus cloacae pneumoniae flexiner Ahigh inoculum level was required to achieve fractional recovery when BPB was used (10,000 CFU/100 * Single enrichment step and reduced enrichment times
Step 4: Add S le to Cabillarv Tub | Morganelia | uL). Fractional recovery of Salmonella was achieved at a low inoculation level (300 CFU/100 pL) when e Minimal sample handling | | | -
—ﬁ’liapet:[e 18 L ?nrtr(‘)pa ia;”ag/%bzry ube gg[l‘,’?’j.’fter ATCC 6879 gzg;’szlcter ATCC 51329 | morganiispp. ~ ATCC 29853 | Shigella sonneii g;)sc;"’ago BPW was used as the diluent. Salmonella die-off during the spiking and equilibration (drying at room o Easy to use freeze-dried PCR reagents, mﬂcludl.n.g an m}ernal gmfllﬂcatlon control
— e capllany Whe | morgani temperature for 16—24 h before sampling with a sterile sponge) was significantly greater in BPB and * Easy to interpret results (software gives a "Positive” or "Negative” result)
— Centrifuge at low speed in a micro- Citrobacter Entorococous Profeus | staphyiocous required a higher inoculum level. When an elevated spike level was required due to die-off, DNA from ° Accuracy of real-time PCR
centrifuge for 3-5 seconds. braakii ATCC 29063 | recais ATCC 33186 1 irabilis MicroBioLogics | reus ATCC 13565 dead cells may be detected leading to false positive results. * Results in hours, not days
— Load the capillary tubes into the carousel.
Citrobacter  \rocgiyqp | ESOhOriohia  urocooonr | proteus vugaris ATCC 8427 | Yersinia ATCC 25013 Table lll. Organism Die-Off — Stainless Steel Surface Spiking Trials The Salmonella LT FSS is AOAC Research Institute Performance PERFORMANCE TESTED
. blattac enterocolitica Salmonella Background Confirmation REference Test Kit Tested Method™™ validated for 8 matrices: cooked ham, raw chicken, AO A(
Organism Toct Method raw ground beef, lettuce, liquid whole egg, chocolate, and stainless RESEARCH INSTITUTE
; ; ; o . . . . Spike Level Spike Level i FDA BAM e Presumptive Confirmed .
. Citrobacter i g Providencia s Yersinia . Oai Trial Inoculating Organisms Diluent Portions Positive " " steel environmental surface sponges. LICENSE NUMBER __ 030803
- . Step 5: Run Protocol and Automatic youngae ATCC 29935 | Escherichia coli ATCC 11229 1 o o it Org-Tek, clinical | r o jeriksenii £V Dairy 95 CFU CFU 5.D.2 Positive  Positive Pong
s Salmonella
= . ioftware Results , - _ A Typhimurium and BPB 10’003/ 100 1OO’OOLO/ 100 20 High 11 15 10 References
— Place the Carougel into the thermal cycler. Enterobacter )+~ az00g Escherichia coli  \+~~ 45150 Serratia MicroBioLogics | Yersinia STk, el Citrobacter freundii H H
= — Start the run using FSS R.A.PI.D. LT soft- aerogenes O157:H7 liquefaciens ’ Salmonella / ;
ware. The software automatically calls the B | Typhimurium and BPB 10’033100 100’0“08 1001 5o Low 4 10 2 1.U.S. Food and Drug Administration, Bacteriological Analytical Manual, http://www.fda.gov/
results in less than an hour. Enterobacter o Serratia Enterococcus T Food/ScienceResearch/LaboratoryMethods/BacteriologicalAnalyticalManualBAM/default.htm
agglomerans ATCC 29917 Hafnia alvei ATCC 25927 marcescens ATCC 14041 faecalis ATCC 49452 C Salmo::éle;:_ T(:g;\iessee BPB 10,0“OL0/50 100,000/50 pL 20 High NC 17 9 :
Salmonella Tennessee :
. D ! BPW | 300/50 uL | 3,000/50 pL 20 High 14 16 16
Enterobacter  arcgasoso | Klebstella Gene-Trak Shigella boydii  MicroBioLogics ___andE. coll
cloacae oxytoca NC = confirmation not completed
High = FDA BAM protocol for foods with a high microbial load
Low = FDA BAM protocol for foods with a low microbial load
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