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 Salmonella, the commonly occurring food-borne bacteria responsible for human salmonellosis, has been repeatedly 

associated with dry foods and spices. Due to the ability of Salmonella to survive in dry conditions for extended periods of 

time, the control of this foodborne pathogen in low-moisture foods and their production environments represents a 

significant challenge for all food manufacturers. Additional challenge is an efficacious recovery of low numbers of 

sublethally injured Salmonella enabling its rapid detection.  

Current testing methods involve two enrichment steps followed by plating and biochemical/serological confirmation of 

Salmonella usually taking the time to results to up to five days. Single step enrichment with Actero™ Salmonella 

Enrichment Media (Actero™ Salmonella) presents one of the most reliable and rapid approaches for detection of 

Salmonella in low-water activity foods and spices.  

The main goal of the study was to optimize recovery of low numbers of sublethally stressed Salmonella in low-water 

activity foods and spices for application with real-time PCR detection method. 

Results and Discussion 
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Conclusions 

In total, 180 low-moisture food samples were tested according to the AOAC INTERNATIONAL Methods Committee 

Guidelines for Validation of Qualitative and Quantitative Food Microbiological Official Methods of Analysis. The matrices 

were spiked with laboratory Salmonella strains shown in Table 1. For each food matrix, 20 low level and five high level 

inoculum replicates as well as five control samples were analyzed by the DuPont™ BAX® System RT-PCR Assay for 

Salmonella according to the alternative protocols (see Table 2) to compare to the samples tested by the US FDA BAM 5 

or USDA-FSIS MLG 4.09 reference methods. 

A total of 180 low-moisture food samples were examined by the Actero™ Salmonella method in comparison with the US FDA BAM 5 or USDA-FSIS MLG 4.09 reference methods (unpaired study). 

The main parameters of enrichment, including sample dilution, incubation temperature and selective supplements were optimized to enable specific recovery and intensive growth of Salmonella from low water activity environment 

with abundant competitive flora. 

Additionally, 239 low-moisture food samples were used to verify efficacy of the method for other matrices closely related to 

the validated foods and spices. The matrices were spiked at five different levels with sublethally injured Salmonella strains 

and stabilized at least 14 days et room temperature prior to testing (see Table 3). For each verified food matrix, 5-10 

samples for each inoculation level were analyzed by the DuPont™ BAX® System RT-PCR Assay fro Salmonella using the 

validated test conditions according to the Method Detection Limit methodology ( see Table 4). 

Based on the POD analysis, no significant difference was noted between the Actero™ Salmonella and reference methods for the detection of Salmonella from enriched whole dried egg, wheat flour and whole black pepper samples 

(Fig. 1–3). No false negative or false positive results were obtained.  

High performance and reliability of the Actero™ Salmonella method were proven in the method verification studies (Table 5). Only one false negative outcome of 239 analyzed samples was observed. 

The performance parameters of relative sensitivity, relative specificity, false positive (FP) rate, false negative rate (FN), and test efficacy were calculated for the Actero™ Salmonella method and are presented in Table 5. 

 

 Single step enrichment in Actero™ Salmonella medium enables efficacious recovery of low 

numbers  of sublethally-stressed Salmonella in the low-water activity foods and spices. 

 Using Actero™ Salmonella medium reduces significantly incubation time required for growth of 

Salmonella in the low-water activity foods and spices.  

 The DuPont™ BAX® System RT-PCR Assay for Salmonella showed high accuracy and reliability for 

detection of Salmonella in low-moisture food and spices enriched with Actero™ Salmonella medium 

with a performance equivalent to the traditional culture-based reference methods. 


