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Introduction  
Salmonellosis continues to be a significant issue in global 
public health. Traditional culture methods for the 
detection of Salmonella are time consuming, taking up to 
4-5 days to complete. Thermo Scientific™ Oxoid™ 
Salmonella Precis™ is an advanced, rapid culture method 
consisting of a single overnight enrichment step in 
Thermo Scientific™ Oxoid™ ONE™ Broth-Salmonella 
medium (BO1096S) followed by subculture onto a single 
chromogenic medium, Thermo Scientific™ Oxoid™ 
Brilliance™ Salmonella Agar (PO5098A).

ONE Broth-Salmonella is a highly nutritious medium for 
the recovery and growth of salmonellae that inhibits the 
growth of competing organisms. 

Brilliance Salmonella Agar is the first in a new class of 
chromogenic media to incorporate novel Thermo 
Scientific™ Inhibigen™ technology which improves 
recovery of Salmonella spp. by reducing background flora. 
Chromogens targeted to C8-esterase activity in salmonellae, 
and ß-glucosidase activity not present in salmonellae, aid 
easy identification and differentiation by producing brightly 
coloured colonies.

Characteristic salmonella colonies on Brilliance 
Salmonella Agar can be easily and rapidly confirmed with 
latex agglutination or by performing the ISO 6579 
confirmatory tests.

The Study
All experiments were conducted according to the technical 
specifications outlined by the EN ISO 16140:2003 
validation standard1. For all studies undertaken, the 
reference method, NF EN ISO 6579:20022 was compared 
to the alternative Salmonella Precis method.
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Day 0: Enrichment

25 g or ml of sample
225 ml ONE Broth-Salmonella

Day 1: Plating

Using a 10 μl microbiological 
loop inoculate a single Brilliance 
Salmonella plate

Day 2: Results

If present, select a well isolated 
purple colony and test using 
the Oxoid Salmonella Latex Test 
(FTO203A). Alternatively, confirm 
purple colonies using standard 
ISO 6579 method.

Incubate for 16-24 h at 42°C

Incubate for 22-26 h at 37°C

Figure 1. Salmonella Precis Method



2 Results
The relative accuracy, detection level, practicability, 
accuracy, sensitivity and specificity for the alternative 
and standard methods were determined. Inter-laboratory 
studies were also undertaken to assess repeatability and 
reproducibility.

Matrix / strain pairs
Relative detection limit (CFU/25 g or 25ml) 

according to the Spearman-Kärber test

REFERENCE METHOD ALTERNATIVE METHOD

Raw Turkey 
S. Typhimurium

0.267 [0.109:0.659] 0.521 [0.309;0.878]

Raw Milk 
S. Anatum

0.440 [0.274;0.707] 0.516 [0.321;0.838]

Salad 
S. Enteritidis

0.138 [0.042;0.451] 0.160 [0.047;0.548]

Raw egg 
S. Enteritidis

0.444 [0.173;1.136] 0.395 [0.154;1.012]

Dog Biscuits 
S. Anatum

0.281 [0.109;0.725] 0.188 [0.080;0.442]

Process Water 
S. Give

0.707 [0.274;1.826] 0.355 [0.207;1.378]

Table 1. Salmonella Precis method relative detection limit

Detection Limits
Six matrix/strain pairs at four contamination levels, 
including six replicates, were tested. The relative detec-
tion levels were calculated according to the 
Spearman-Kärber3 test (Table 1).

Inclusivity and Exclusivity
Pure cultures of 53 Salmonella spp. from 38 different 
serovars and 40 non-Salmonella were used to assess the 
Salmonella Precis method. All Salmonella spp. were detected 
by the Salmonella Precis method, with the exception of one 
S. Dublin strain. It is known that some S. Dublin strains are 
characterised by a low C8-esterase activity4. All non-salmo-
nellae were inhibited or differentiated by the Salmonella 
Precis method. Two non-salmonella; Enterobacter sakazakii 
and Citrobacter diversus, gave purple colonies typical of 
salmonella on Brilliance Salmonella Agar. However, 
confirmation by the latex test and ISO 6579 confirmatory 
tests were both negative.

Relative Sensitivity, Specificity & Accuracy
Seven different sample categories were tested consisting 
of meat, dairy, vegetable, seafood, egg, animal feed and 
environmental samples. A total of 424 samples were 
analysed, 216 were positive with at least one of the tested 
methods, i.e. Salmonella Precis method or EN ISO 6579 
standard. 33.3% of the positive samples were naturally 
contaminated, while the others were spiked at 0, 5 and 
25 CFU/g. The relative sensitivities, specificities and 
accuracies were determined for each method (Table 2).

According to McNemar test, x2 is equal to 0.105, 
therefore there is no significant difference between the 
methods at the 5% probability level.

Confirmation (preliminary study)

LATEX TRADITIONAL INTER-LABORATORY 
STUDY

Relative accuracy % 90.6 91.0 99.7

Relative specificity % 92.0 92.0 100

Relative sensitivity % 88.9 89.9 100

Table 2. Comparison of the values obtained during the preliminary study with those of the inter-laboratory 
study for the alternative method



3In order to assess the repeatability and reproducibility of 
the results, a ring trial involving 13 laboratories was 
organised. Eight non-contaminated samples and 16 artifi-
cially contaminated samples were analysed with the 
alternative and reference methods in each laboratory 
(Table 2).

The alternative and reference methods’ repeatability, 
reproducibility and odds ratio results are shown (Table 3).

Practicability
Practicability was measured as the time taken to analyse 
30 samples (Table 4). The real manipulation time and 
flexibility of the compared methods are shown.

No significant difference in results was observed when 
streaking incubated ONE Broth-Salmonella onto 
Brilliance Salmonella Agar following storage at 4 °C 
overnight compared to broths that had not been stored.

CONTAMINATION LEVELS (CFU/g)

METHOD 0 5 25

ACCORDANCE %
Reference 
Alternative

100 
98

100 
100

100 
100

CONCORDANCE %
Reference 
Alternative

100 
99

100 
100

100 
100

ODDS RATIO
Reference 
Alternative

1 
1

1 
1

1 
1

Table 3. Reproducibility, Repeatability and Odds Ratios of both methods

Samples
Total Time (minutes)

Reference method Alternative method

Negative 8.2 3.3

Positive 14.2
4 (Latex)

5.8 
(ISO 6579 confirmation tests)

Table 4. Actual handling time of 30 samples

Figure 2. Mixed culture on Brilliance Salmonella Agar. 
Salmonella spp. develop characteristic purple to violet colonies
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Conclusion
The Salmonella Precis method shows equivalent relative 
sensitivity, specificity and accuracy. The Salmonella Precis 
method and ISO 6579 standard relative detection limits 
are equivalent. The inter-laboratory study clearly shows 
the Salmonella Precis method accuracy. According to the 
ISO 16140 performance assessments, the Salmonella Precis 
method represents a valuable alternative method for the 
detection of Salmonella spp. in food, feed and environmen-
tal samples. The Salmonella Precis method also offers 
important economic savings by minimizing the time to 
obtain results and in the number of ‘hands-on’ operations 
required. Workflow studies demonstrate a 2 to 3-fold 
reduction in the manipulation time using the Salmonella 
Precis method compared to the ISO reference method.
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