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Despite control and prevention efforts, Salmonella infections arising from
contaminated meat and poultry continue to be a significant problem, with millions of
cases occurring each year. Conventional methods for the detection of Salmonella
can require up to seven days for a positive result and are not appropriate for routine
testing of large numbers of samples. Thus, the development and implementation of
rapid detection methods of Salmonella are among the most important food safety
tasks [1, 2].

The objective of this study was to develop a sensitive and rapid method for
Salmonella detection in meat and poultry, including raw ground beef, raw ground
chicken and chicken carcass rinses. This study included validation of a new
protocol based on single-step enrichment with A ¢ t e rSalfonella Enrichment
Media followed by detection using the Du P o n BAX® System Real-Time PCR
Assay for Salmonella.

(Assay Principle >

<Study Design >

In total, 240 meat and poultry samples were tested according to the AOAC
INTERNATIONAL Methods Committee Guidelines for Validation of Qualitative and
Quantitative Food Microbiological Official Methods of Analysis [3]. The food
matrices were routinely spiked with laboratory Salmonella strains shown in Table 1.

Taple 1. Feood Matrices and Ineculating Microerganisms

Sample Salmonella Background
Food Matrix Si ; _ o flora,
1ze Strain Serogroup  Origin CFU/sample
i 259 S.Worthington G2 Chicken 4 %108
chicken legs
259/ 4.5%x107/
Ground beef 375 g S. Carmel J N/D 3 55108
Chicken a5 mL . Enteritidis D1 Chicken 4 0 x107
carcass rinse winds

CAOAC Validation Protocols

)

(Conclusions >

X The method developed for rapid detection of Salmonella
InN meat and poultry samples shows the sensitivity
comparable to the traditional culture-based method with a
significant reduction in time-to-result.

X Using chromogenic agar plates individually selected for
each matrix tested allows to reinforce the results obtained
with the BAX System method or can be independently
applied for culture method of Salmonella detection.
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(Results >

A total of 240 meat and poultry samples were examined by the candidate method In
comparison with the USDA-FSIS MLG 4.08 reference method [4].

The main parameters of enrichment, including sample dilution, incubation
temperature and selective supplements, were optimized to allow specific recovery
and intensive growth of Salmonella in the presence of abundant competitive flora.

Malachite green, also known as an antimicrobial agent, was chosen to supplement
A c t e rSalrBonella medium. Effect of different concentrations of malachite green
on recovery and growth of Salmonella in enriched samples shown in Tables 2 and
3. As a result, 50.0 mg/L malachite green were used for ground beef and ground
chicken samples while only 12.5 mg/L green malachite was recommended for
chicken carcass rinses (see Table 2). Next day confirmation of Salmonella in
enriched samples was also optimized using different commercial selective agars
(Table 4).

The method comparison study results for meat and poultry samples are shown In
Table 5.

Table 2. Salmonellas Recovery: from: Chicken Carcass Rinses Using A c i .e |

Salmoenelia Supplemented witn' IVialachite Green
Malachite green, mg/L N Positives # v2
100.0 1/16 12.9
50.0 5 4/16 6.0
12.5 10/16 0.1
0.0 (control) 11/16 —

laple 3. Effect ofi Malachite Green on Recovery, Growth and Detection of;
Salmonellain Ground Chicken Enriched With'A € t.-e.rSalm|onelia

Malachite Recovery rate Growth level BAX® System
reen, mg/L N ositives # 2 Lol P ositives #
9 » Mg P X (min+max) P
5.8
0.0 25/43 — (4.06.9) — 23/43
5
6.5
50.0 24/43 0.05 (5.08.1) <0.05 24/43

Table 4. Culture Detection ofi Salmonella in° Ground Chicken Enriched with
Ac l..erSallBonellafor 14 hours

Condition N Positive outcome number Confirmed
BGS Rapid Salmo v 2 positives #
Actero™ Salmonella +
green malachite 50 mg/L 5 34/86 40/86 8.2 40/86
Taple 5. Method ' Comparisen Study Results
. MPN, BAX® System Method Uﬁll?éfgoés dPODC
CFU/sample pres. POD conf. POD POD- (95%Cl)
Ground 0.05
chicken 0.7 20 0.65 0.65 0.60 (-0.23: 0.32)
Groundbeefl 05 20  0.35 0.35 045 037 019)
Groundbee? 10 20  0.35 0.35 060 050 005)
Chicken -0.30
carcass rinse i A et — Ui (-0.54; 0.01)

Notes: 125 g samples; 2375 g samples.




