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ARTICLE INFO  ABSTRACT
 

Salmonella
food outbreaks worldwide. Developing quick tests to better detect this pathogen in food is crucial 
to ensure safety and meet the growing demand for animal products. Therefore, this study aimed to 
evaluate t
meat matrix instead of conventional serology. For this, each pathogen
contaminated, being single or combined (SE, ST, 
extraction, simultaneous qPCR SETAmp detection, and 
controls were followed, and out of eight samples analyzed
the expected result
Citrobacter freundii
several kits for simultaneous detection marketed by international companies, although this study 
is one of the first to validate a 
diagnostic procedure that may replace the serology stage of the conventional 
method.
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INTRODUCTION 
 
 

Salmonella Typhimurium (ST) and Salmonella
serovars are recognized as the main etiological agents of 
salmonellosis in foodborne disease outbreaks reported in humans 
worldwide (De Melo et al., 2017; Rubio et al., 2019). It is estimated 
that, worldwide, 93.8 million cases of non-typhoid gastroenteritis and 
155,000 cases of mortality occur annually (Heymans 
Most infected people present diarrhea, fever, and stomach cramps 
(CDC, 2019). This bacterium is widely disseminated in poultry farms 
in Brazil, especially in eggs, chickens, and the environment (Corrêa 
al., 2018). Birds are generally infected by consuming contaminated 
feed, cross-contamination in breeding sites, or during slaughter and 
processing (Paião et al., 2013). In the case of poultry meat exports, 
the current laws of the country to which the food is
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ABSTRACT 

Salmonella Enteritidis (SE) and Salmonella Typhimurium (ST) are the major agents involved in 
food outbreaks worldwide. Developing quick tests to better detect this pathogen in food is crucial 
to ensure safety and meet the growing demand for animal products. Therefore, this study aimed to 
evaluate the performance of a molecular method to simultaneously detect SE/ST in a chicken 
meat matrix instead of conventional serology. For this, each pathogen
contaminated, being single or combined (SE, ST, Salmonella spp.). Protocols for NewGene F
extraction, simultaneous qPCR SETAmp detection, and Salmonella
controls were followed, and out of eight samples analyzed,five presented 100% agreement with 
the expected result.The samples were also tested with Escherichia coli
Citrobacter freundii, which did not amplify, thereby confirming the kit’s specificity. There are 
several kits for simultaneous detection marketed by international companies, although this study 
is one of the first to validate a Brazilian produced and marketed kit. This is an alternative 
diagnostic procedure that may replace the serology stage of the conventional 
method. 

is an open access article distributed under the Creative Commons
medium, provided the original work is properly cited. 
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in Brazil, especially in eggs, chickens, and the environment (Corrêa et 
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is destinedmust be 

 
 
followed. In Brazil, the legislation establishes a list of microbiological 
standards for food to be ready for consumers 
randomly selected samples of raw poultry meat or offal must be 
absent of SE and ST(ANVISA, 2019)
legislation mandates that for fresh poultry meat, the analysis of five 
random samples should present absence of SE and ST colonies 
following the ISO 6579-1:2017 analysis method for detection and the 
Kauffmann-White-Le Minor system for serotyping (ISO 6579
3:2014; European Union, 2005). As this bacterial genus is 
synonymous with severe intoxications, both legislations recommend 
the absence of this microorganism in the aforementioned matrices. 
The standard Salmonella detection for quality control of animal 
products is the conventional bacteriological method that consists in 
the stages of pre-enrichment, selective enrichment, isolation and 
selection, biochemical identification, and seroagglutination test. 
According to Grimont & Weill (2007), the serotyping technique is
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based on different antigenic formulas involving capsular, somatic, 
and flagellar antigens responsible for classifying Salmonella into 
serotypes. Specific antibodies are used for the antigenic structures 
present on the bacterium’s cell surface to evaluate which antigens are 
present. What is more, the time required to process the samples and 
the final diagnosis is long and can last from five to seven days,in 
addition to other limitations such as low accuracy, specificity, and 
sensitivity, and the interpretation being quite subjective depending on 
the reaction with the antiserum.Hence, developing more modern 
alternative methods for laboratories of the food industryis pivotal to 
ensure the products are availableat low costs, free of pathogens, and 
as soon as possible (Gouvêa et al., 2012; Corrêa et al., 2018; Scopes 
et al., 2018; Wang et al., 2018). Polymerase chain reaction (PCR), 
including reverse transcription PCR (RT-PCR), quantitative real-time 
PCR (qPCR), and multiplex PCR, have been widely applied as quick 
and specific forms of detecting Salmonella in perishable foods such 
as milk, meat, eggs, and vegetables (Li et al., 2017), taking around 24 
h to obtain the final diagnosis (Flores et al., 2001). According to 
Heymans et al. (2018), the detection rate of these molecular methods 
is greater than or equal to conventional detection methods based on 
phenotypic characteristics. These characteristics are expressed at the 
moment and may vary depending on cultivation conditions. 
Molecular methods minimize the disadvantages of phenotypic 
methods concerning the reproducibility and typicality of the 
technique. One molecular technique that can be used to differentiate 
the two Salmonella serotypes is real-time PCR (qPCR) (Paião et al., 
2013; Afshari et al., 2018; Saeki et al., 2013). The qPCR method 
provides several advantages, including ease of quantification, greater 
sensitivity, reproduction and accuracy, shorter processing times, 
greater process control, and lower risk of contamination (Melo et al., 
2018). Therefore, this study aimed to evaluate the performance of a 
molecular method to simultaneously detect Salmonella Enteritidis and 
Salmonella Typhimurium in a chicken meat matrix instead of 
conventional serology. 

 

METHODOLOGY 
 
Sampling method: Eight chicken carcasses were randomly 
purchased from a supermarket chain in Lajeado, Rio Grande do Sul 
State (southern Brazil), between April and May of 2021. The 
carcasses were first analyzed according to the Qualitative 
Determination Method of the MDS2 3MTMpresence/absence 
technique (AOAC, 2019), which is based on the combination of 
isothermal DNA amplification with bioluminescence detection. 
Salmonella spp. was detected in one of the samples tested, and the 
other sevendid not show signs of the pathogen. 

 
Strain activation and quantification: Salmonella strains (S. 
Typhimurium ATCC 14028, S. Enteritidis ATCC 13076, and 
Salmonella spp.) isolated from a positive chicken meat sample were 
stored in slant nutrient agar (OXOID®) and kept in a refrigerator. For 
activation, a loop was removed from each tube, transferred to a brain 
heart infusion broth (OXOID®), and incubated in a bacteriological 
incubator for 24 h at 36 ºC. The strains were quantified through 
several decimal dilutions, and the lowest dilutions were plated to 
establish the number of colony-forming units (CFU) of each strain in 
the stationary phase. Then, the mean and standard deviation were 
calculated, being 3.9 ± 1.5 CFU/25 g for SE, 6.1 ± 1.5 CFU/25 g for 
TS, and 17.3 ± 2.5 CFU/25 g for Salmonella spp. 

 
Contamination of chicken carcasses: Chicken carcasses free of 
Salmonella spp. were artificially contaminated (Table 1) in duplicates 
with S. Typhimurium (ATCC 14028), S. Enteritidis (ATCC 13076), 
and Salmonella spp. isolated from the carcass. Approximately 3 to 6 
Salmonella CFU were used per sample (ISO 16140-3). Then, 25 g of 
the sample was weighed in a Stomacher® bag (Tecnal Mark, M2202 
Scale), followed by adding 225 ml of the buffered peptone water 
(BPW) enrichment broth (OXOID®) and contamination of each 
sample using the relevant combinations (Table 1). 
 

Table 1. Contamination applied to chicken carcasses 
 

Sample Microorganisms used 

1 S. Typhimurium 
2 S. Enteritidis 
3 Salmonella spp. 
4 S. Typhimurium + S. Enteritidis 
5 S. Typhimurium + Salmonella spp. 
6 S. Enteritidis + Salmonella spp. 
7 S. Typhimurium + S. Enteritidis + Salmonella spp. 

      Source: The authors (2021). 
 

The aliquotsfrom the 10-8 dilutions of the stationary phase were used 
(0.4 ml of Salmonella Typhimurium, 0.4 ml of Salmonella Enteritidis, 
and 0.5 ml of Salmonella spp.).A blank was made with all samples 
(25 g of chicken meat and 225 ml of BPW). The chicken carcass that 
presented Salmonella spp. underwent the same weighing process and 
BPW addition, although no strain was added as it had already been 
naturally contaminated. A triplicate of this sample was carried out. 
Each weighed sample, alongside the BPW and microorganisms, was 
placed in a stomacher (Interscience, BagMixer 400) for 60 s. The 
samples were then incubated at 37 ± 1 ºC for 18 ± 2 h according to 
the International Organization for Standardization (ISO 6579-1:2017). 
After 18 h of incubation, the bags with chicken samples were 
homogenized, and an aliquot (1 mL) was transferred in sterile 
DNA/RNA-free Eppendorf tubes. The pour plate method was used(in 
duplicate) to prove the strain quantification with the plate count 
agarculture medium (OXOID®). The added quantities were 0.4 ml of 
Salmonella Typhimurium, 0.4 mL of Salmonella Enteritidis, and 0.5 
ml of Salmonella spp. (in separate plates) from the 10-8 dilutions of 
the stationary phase. After, the plates were incubated at 35 °C for 48 
h. 
 
DNA extraction and quantification: The NewGene FastX kit was 
used for the extraction process. Approximately 100 μl of the sample 
was added to a sterile DNA/RNA-free Eppendorf tube and 
centrifuged (Thermo Scientific Pico 21) at 10,000 rpm for 3 min.The 
supernatant was carefully discarded using a pipette to preserve the 
pellet at the bottom of the tube. Subsequently, 100 μl of NewGene 
FastX was added to the tube and homogenized (Solution Agitator AP 
59; Phoenix Luferco) until the pellet was dissolved. The Eppendorf 
tubes were placed in a dry bath (Thermo Scientific Digital) at 95 °C 
for 10 min, followed by centrifugation for 3 min at 10,000 rpm and 2 
μl added to the qPCR reaction. The DNA purity was measured in the 
UV-VIS spectrophotometer (Thermo Scientific, NanoDrop One), and 
approximately 50 to 190 ng/μl of the DNA sample was added to the 
SETAmp kit’s qPCR reaction mixture. 
 
qPCR experiment: The NewGene SETAmp kit is specific for SE/ST 
detection and differentiation. The mastermix component was 
fractionated according to the need for reactions (27.8 μl for 1 sample). 
After the enzyme (0.2 μl) was added to the compound, it was 
centrifuged for 30 s at 10,000 rpm, and 28 μl was then added to the 
well (PCR plate) along with 2 μl of the DNA extraction sample. The 
positive controls NewGene SERef (Salmonella Enteritidis) and 
NewGene STRef (Salmonella Typhimurium) 2 μl were added to their 
own PCR reaction tubes with 28 μl of the mastermix. The plate 
(containing the respective mixtures) was brought to the qPCR, which 
used reporter FAM and quencher IOWA BLACK FQ (none) for the 
S. Enteritidis, and reporter HEX (VIC) and quencher IOWA BLACK 
FQ (none) for the S. Typhimurium. Cycling occurred with initial 
denaturation of 95 ºC for 3 min, followed by the PCR step with 
denaturation at 95 ºC for 15 s and annealing at 60 ºC for 60 s 
(repeated 40 times). The FAM and VIC fluorescence signals were 
captured in the annealing step. 
 

RESULTS AND DISCUSSION 
 
PCR methods are highly effective for detecting Salmonella after food 
pre-enrichment (Wang et al., 2018). Seven samples were artificially 
contaminated in this study and used for the NewGene SETAmp kit 
verification test (Table 1).  
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All samples, except the blank (B), were performed in duplicates (I 
and II), and the naturally contaminated sample was tested in triplicate. 
The detection cycle threshold (Ct) mean values using samples are 
listed in Table 2. The average Ct value was obtained using the 
QuantStudio 5 software (Thermofisher) during sample 
amplification/detection (reads I for repetition 1, II for repetition 2, 
and B for blank. This was also performed for the ST for S. 
Typhimurium, SE for S. Enteritidis, and S. spp for Salmonella spp. 
The naturally contaminated sample was analyzed in triplicate and 
identified as C-I/C-II/C-III). Amplification curves with Ct above 37 
were considered negative as informed by the manufacturer of the kit. 
Out of the eight analyzed samples, five (1-I/1-II/1-B; 2-I/2-II/2-B; 3-
I/3-II/3-B; 6-I/6-II/6-B; C-I/C-II/C-III) presented 100% agreement 
with the expected result. Two samples (4-I/4-II/4-B; 5-I/5-II/5-B) did 
not amplify as predicted, and one sample (7-I/7-II/7-B) presented 
66.6% of agreement. This may have occurred due to divergent results 
in the same sample, including problems in sample pipetting due to 
human errors, inadequately calibrated pipettes, or inadequate tips 
(Salgado et al., 2013). Moreover, we also noticed that the kit used in 
this experiment presented a better result with samples contaminated 
with only one Salmonella serotype and not in conjunction with others, 
which does not prevent the use of the kit as it is uncommon to find 
samples naturally contaminated with both SE and ST serotypes. An 
extra test was carried out to confirm the specificity of the NewGene 
SETAmp kit for the SE and ST serotypes using three DNA samples 
and one negative control sample (no template control). Enterobacteria 
were used to identify any interference from other strains of the same 
family. Three different DNA samples from Escherichia coli (ATCC 
25922), Klebsiella aerogenes (ATCC 13048), and Citrobacter 
freundii (ATCC 8090) were tested for exclusivity. None of the 
samples amplified, thereby confirming their specificity for 
SE/ST.  According to Kawata et al. (2010), the optimal value for the 
amount of DNA in the sample is >50 ng/μl, while lower values may 
cause amplification failures in PCR reactions. All analyzed samples 
presented concentrations of ≥55 ng/μl, indicating a good recovery. 
What is more, high-quality DNA is necessary for PCR reactions, in 
addition to knowing the efficiency of each process in the DNA 
analysis (e.g., extraction, purification, and quantification). We 
observed that the quality of the DNA extraction genetic material 
presented an average of 2.03 (A260/280), indicating adequate purity  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
of DNA extractions; nevertheless, it is pivotal to include a DNA 
purification stage for better qPCR results. Regarding the SETAmp kit 
used for amplification and specific detection of the two serotypes 
(SE/ST), the components of the PCR reaction mixture must be 
adequate. In this sense, the enzyme must be providedat an adequate 
concentration for the PCR amplification to occur. Arezi et al. (2003) 
and Purzyck et al. (2006) reported that different enzymes may present 
significantly higher efficiencies than others. Moreover, Zanetti et al. 
(2015) founda high agreement between specific PCR detection and 
serological analyses and demonstrated the effectiveness of PCR tests 
in the specific detection of Salmonella isolates from serotypes 
associated with typhoid and pullorum disease outbreaks in birds. The 
authors pointed out that PCR tests are an efficient alternative to 
replace the current biochemical and serological methods. 
Furthermore, Gaspar et al. (2019) reported that the qPCR method had 
superior detection capacity than conventional microbiology, which 
was less sensitive. The serotyping process is usually performed by 
testing a colony presumed to be Salmonella, and in this study, the 
kit’s performance was verified using the enrichment broth (single or 
combined strain), as the extraction kit suggests these two possibilities 
(broth and agar). It is hypothesized that if the detection was 
conducted directly from the agar, the percentage of the agreement 
would have likely been different. The commercial kits evaluated 
herein showed auspicious results in the poultry meat matrix 
artificially contaminated with SE and ST. Despite the promising 
findings presented herein, there is still little dataon a simultaneous 
SE/ST detection kit for rapid and accurate diagnosis in the 
differentiation of serotypes of public health interest. There are several 
kits to simultaneously detect Salmonella spp., SE, and ST marketed 
by international companies, although this study is one of the first to 
validate a kit produced and marketed in Brazil. 
 

CONCLUSION 
 
The kit for detecting and differentiatingSalmonella DNA, serotypes 
Enteritidis and Typhimurium, by qPCR from samples previously 
processed with NewGene FastX and NewGene Preamp was easily 
employed and proved to be highly practical. The protocols used were 
effective in amplifying the fragments. Both the extraction process and 

Table 2. Average Ct value obtained by the QuantStudio 5 software during sample amplification/detection (reads I for repetition 1, II for 
repetition 2, and B for blank). Naturally contaminated samples weretested in triplicate and identified as C-I, C-II and C-III 
 

Samples identification Expcted result 
Obtained result (Ct value) 

Detection Agreement (%) 
S.Enteritidis S. Typhimurium 

1 - I ST n.d. 35.2 100 
1 - II ST n.d. 34.9 100 
1 - B n.d. n.d. n.d. 100 
2 - I SE 24.5 n.d. 100 

2 - II SE 23.3 n.d. 100 
2 - B n.d. n.d. n.d. 100 
3 - I S.spp. n.d. n.d. 100 
3 - II S.spp. n.d. n.d. 100 
3 - B n.d. n.d. n.d. 100 
4 - I SE and ST n.d. n.d. 0 
4 - II SE and ST n.d. 39.2* 0 
4 - B n.d. n.d. n.d. 100 
5 - I ST and S.spp. n.d. n.d. 0 
5 - II ST and S.spp. n.d. n.d. 0 
5 - B n.d. n.d. n.d. 100 
6 - I SE and S.spp. 34.1 n.d. 100 
6 - II SE and S.spp. 32.2 n.d. 100 
6 - B n.d. n.d. n.d. 100 
7 - I SE, ST and S.spp. 34.2 36.3 100 
7 - II SE, ST and S.spp. n.d. 37.4 50 
7 - B n.d. n.d. n.d. 100 
C - I S.spp. n.d. n.d. 100 
C - II S.spp. n.d. n.d. 100 
C - III S.spp. n.d. n.d. 100 
SERef SE 29.8 n.d. 100 
STRef ST n.d. 34.9 100 

Source: The authors (2021). 
SERef: Salmonella Enteritidis Referenece; STRef: Salmonella Typhimurium Referenece; S.spp.: Salmonella spp.; *invalid Ct value (sensitivity limit);n.d.: not 
detected. 
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the pipetting of the reaction mixture components for the PCR required 
few transfers, which may lead to higher productivity in cases of high 
laboratory demand. Given the above,this study demonstrated an 
alternative diagnostic procedure to detect/identify pathogens 
andproved to bea solid candidate to replace the serology step of the 
conventional method. 
 

REFERENCES 
 
Afshari A, Baratpour A, Khanzade S, Jamshidi A 2018. Salmonella 

Enteritidis and Salmonella Typhimurium identification in poultry 
carcasses. Iranian Journal of microbiology, 10:1, 45-50. 

Arezi B, Xing W, Sorge JA, Hogrefe HH 2003. Amplification 
efficiency of thermostable DNA polymerases. Analytical 
biochemistry, 321:2, 226-235. 

Association of official analytical chemists AOAC 2016-2019.Official 
methods of AOAC international. Salmonella spp. in Select Foods 
and Environmental Surfaces, 21a edição. 

Brasil. Agência Nacional de Vigilância Sanitária- ANVISA 2019.  
Instrução normativa nº 60, de 23 de dezembro de 2019. Diário 
oficial da união, 249:1, 133. 

Ceccatto VM 2015. Livro Biologia Molecular. 2 ed. Fortaleza: 
EdUECE. 

Corrêa IMO, Pereira LQ, Silva IGO, Altarugio R, Smaniotto BD, 
Silva TM, Okamoto AS, Andreatti Filho RL 2018. Comparison of 
three diagnostic methods for Salmonella enterica serovars 
detection in chicken rinse. Pesquisa veterinária brasileira, 38:7, 
1300-1306. 

De Melo ANF, De Souza GT, Schaffner D, De Oliveira TCM, Maciel 
JF, De Souza EL, Magnani M 2017. Changes in thermo-tolerance 
and survival under simulated gastrointestinal conditions of 
Salmonella Enteritidis PT4 and Salmonella Typhimurium PT4 in 
chicken breast meat after exposure to sequential stresses. 
International Journal of Food Microbiology, 251:15-23. 

Flores ML, Nascimento VP, Kader IITA, Santos LR, Pontes AP, Salle 
CTP, Lopes RFF 2001. Métodos de extração de DNA para a 
detecção de Salmonella em ovos de galinhas, com e sem casca, 
através da reação em cadeia pela polimerase. Microbiologia. 
Cienc. Rural 31:2, 315-318. 

Gaspar BM, Grossil JL, Nero LA, Yamatogi RS 2019. Improvement 
of mNMP technique associated with qPCR for quantification of 
Salmonella spp. in retail poultry carcasses. Dissertação de pós-
graduação. Universidade Federal de Viçosa, Departamento de 
Veterinária, Minas Gerais, Brasil. 

Grimont PA, Weill FX 2007. Antigenic formulae of the Salmonella 
serovars. WHO collaborating centre for reference and research on 
Salmonella, 9:1-166. 

Gouvêa R, Santos FF, Nascimento ER, Franco RM, Pereira VLA 
2012. Isolamento bacteriológico e pcr na detecção de Salmonella 
spp. em peito de frango de estabelecimento varejista. 
Enciclopédia Biosfera. 8:15, 1129. 

Heymans R, Vila A, Van Heerwaarden CAM, Jansen CCC, Castelijn 
GAA, Van Der Voort M, Biesta-Peters EG 2018. Rapid detection 
and differentiation of Salmonella species, Salmonella 
Typhimurium and Salmonella Enteritidis by multiplex 
quantitative PCR. PLoS ONE 1310: e0206316. 

Kawata LT, Mattar NJ, Garcia JF, Biasoli ER, Nunes FD, Miyahara 
GI 2010. Avaliação da diluição do DNA extraído de material 
parafinado para amplificação em PCR. RPG Rev Pós Grad, 17:1. 

Li F, Li F, Chen B, Zhou B, Yu P, Yu S, Lai W, Xu H 2017. 
Sextuplex PCR combined with immunomagnetic separation and 
PMA treatment for rapid detection and specific identification of 
viable Salmonella spp., Salmonella enterica serovars Paratyphi B, 
Salmonella Typhimurium, and Salmonella Enteritidis in raw 
meat. Food Control, 73:part B, 587-594. 

Melo AMA, Borges MF, Alexandre DL, Furtado RF, Alves CR, 
Figueiredo EAT 2018. Métodos alternativos para detecção de 
Salmonella em alimentos. Embrapa Agroindústria Tropical. 

 
 

NEWGENE FastX 2018. Protocolo de operação. New generation of 
diagnostics. V1.01 

NEWGENE SERef. 2016.  Protocolo de operação. New generation of 
diagnostics. V1.08 

NEWGENE SETAmp. 2021. Protocolo de operação. New generation 
of diagnostics. V5.01 

NEWGENE STRef. 2016. Protocolo de operação. New generation of 
diagnostics. V1.08 

Organização internacional para padronização ISO. ISO 16140-3: 
2021 - Microbiologia da cadeia alimentar - Validação de método - 
Parte 3: Protocolo para a verificação de métodos de referência e 
métodos alternativos validados em um único laboratório. Primeira 
edição 2021-01. 

Organização internacional para padronização ISO. ISO 6579-1:2017 - 
Microbiologia da cadeia alimentar - Método Horizontal para 
detecção, enumeração e sorotipagem de Salmonella spp. Parte 1: 
Detecção de Salmonella spp. Primeira edição 2017-02. 

Organização internacional para padronização ISO. ISO 6579-3: 2014 
- Microbiologia da cadeia alimentar - Método horizontal para a 
detecção, enumeração e sorotipagem de Salmonella - Parte 3: 
Diretrizes para a sorotipagem de Salmonella spp. Primeira edição 
2014-07-15. 

Paião FG, Arisitides LGA, Murate LS, Vilas-Boas GT, Vilas-Boas 
LA, Shimokomaki M 2013. Detection of Salmonella spp, 
Salmonella Enteritidis and Typhimurium in naturally infected 
broiler chickens by a multiplex PCR-based assay. Brazilian 
Journal of Microbiology, 44:1, 37-41. 

Park SH, Ricke SC 2014. Development of multiplex PCR assay for 
simultaneous detection of Salmonella genus, Salmonella 
subspecies I, Salmonella Enteritidis, Salmonella Heidelberg and 
Salmonella Typhimurium. Journal of Applied Microbiology 
118:1, 152-60. 

Purzycka JK, Olewiecki I, Soltyszewski I, Pepinski W, Janica J. 
2006. Efficiency comparison of seven different Taq polymerases 
used in hemogenetics. In: International Congress Series. Elsevier.  
719-721. 

Rubio MS, Penha FRAC, Almeida AM, Barbosa FO, Berchieri Jr A 
2019. Duplex Real-Time PCR Using Sybr Green I for 
Quantification and Differential Diagnosis between Salmonella 
Enteritidis and Salmonella Typhimurium. Brazilian Journal of 
Poultry Science , 21:01-06. 

Saeki EK, Alves J, Bonfante RC, Hirooka EY, Oliveira TCRM 2013. 
Multiplex PCR mPCR for the Detection of Salmonella spp. and 
the Differentiation of the T yphimurium and Enteritidis Serovars 
in Chicken Meat. Journal of food safety, 33:1, 25-29. 

Salgado MM, Gonçalves MG, Higa FT, Fukasawa LO, Oliveira PL, 
Silva CN, Sacchi CT 2013. Avaliação de resultados discrepantes 
obtidos na execução de PCR em tempo real em amostras de 
pacientes com suspeita clínica de meningite bacteriana. Rev Inst 
Adolfo Lutz. São Paulo, 72:161-4. 

Salmonella questions and answers. Centers for disease control and 
prevention CDC, 5 dez. 2019. Disponível em: 
https://www.cdc.gov/salmonella/general/index.html. Acesso em: 
25 mar. 2021. 

Scopes E, Screen J, Evans K, Crabtree D, Hughes A, Kaupinen M, 
Flannery J, Bird P, Benzinger MJ, Agin J, Goins D, Chen Y, 
Brodsky M, Fernandez MC 2018. Evaluation of the Thermo 
Scientific Rapid Finder Salmonella Species, Typhimurium, and 
Enteritidis Multiplex PCR Kit. Journal of AOAC international. 
101:4. 

União Europeia. Regulamento CE nº2073/2005 da comissão, de 15 de 
Novembro de 2005. Jornal Oficial da União Europeia, L 338/1. 

Wang J, Li Y, Chen J, Hua D, Li Y, Deng H, Li Y, Liang Z, Huang J 
2018. Rapid detection of food-borne Salmonella contamination 
using IMBs-qPCR metod based on pagC gene. Food 
Microbiology. Braz. J. Microbiol. 49:2, 320-328. 

Zanetti NS, Kipper D, Conceição AM, Ikuta N, Lunge VR 2015. 
Detecção molecular dos biovares Gallinarum e Pullorum em 
isolados de Salmonella de granjas de produção avícola. 1º 
Encontro ULBRA  de Bolsistas CNPq e FAPERGS. 

 

50571     Mariana Dammann et al., Performance evaluation of a molecular method to simultaneously detect Salmonella Enteritidis/Salmonella 
Typhimurium in a chicken meat matrix instead of conventional serology 

 

******* 


