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Abstract

Introduction: Poultry and meat products are the largest sources of non-typhoid salmonella infections in most
countries. Studies have shown that raw foods of animal origin, especially poultry and its products, are the main source of
contamination of kitchens and restaurants. In terms of growth conditions, these microorganisms are resilient bacteria and
easily adapt to their environmental conditions. Salmonella has been known to cause intestinal disease for many years and
has been reported as the most important cause of food poisoning. According to Iranian and international standards, there
should be no S. enteritidis or S. typhimurium in 25 grams of food. DNA-based methods for the identification and
differentiation of Salmonella serovars have been designed and applied using specific primers at the genus and serovar
levels. Therefore, they can be used as useful and rapid screening tests, as well as to supplement or replace conventional
biochemical and serological tests. Real-time PCR, with the most accurate and reliable results using a fluorescence probe,
which of course has a high cost. In this method, sequence specific fluorescence probes are used, and as a result, in the
target molecule, screening and determination the presence or even the concentration of specific sequences is possible.
Therefore, even in the presence of other types of nucleic acid molecules, the results are obtained quickly and have a high
level of specificity. Under these conditions, if specific probes with different florescence dyes are used, even multiple
targets can be detected in a single PCR reaction. The aim of this study was to identify S. enteritidis or S. typhimurium by
PCR and Salmonella spp. by real time PCR method in poultry products.

Material and Method: In total, 45 samples of poultry products, including chicken breast, liver and gizzard (15
samples each) were purchased from different regions of Mashhad and from various companies and transferred to the
laboratory in accordance with hygienic standards. For each sample, 25 g of tissue was isolated and homogenized under
sterile conditions and DNA extraction was then performed using a DNA extraction kit. The extracted DNA was evaluated
by agarose gel electrophoresis. The purity and quantity of DNA extracted from each sample was examined by
spectrophotometry method. In the next step, in order to identify the genus Salmonella, the samples were examined by real
time PCR. In this method we used an internal control to ensure that negative results are not false negative due to inhibitors.
The results of real time PCR showed that out of 45 samples, nine samples were infected with Salmonella. Then, these
nine samples were evaluated for Salmonella typhimurium and Salmonella enteritidis infection by conventional PCR
method.
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Result and Discussion: The results showed that out of nine samples that were positive in real time PCR test, seven
samples were contaminated with Salmonella typhimurium, of which five samples were related to chicken breast and two
to liver. Regarding Salmonella enteritidis infection, out of nine samples, only one sample was contaminated, which was
related to chicken breast. Conventional methods have been traditionally used to enumerate target bacteria in food.
However, these methods have some limitations and require considerable time and labor. Previous studies have already
shown that real time PCR is more effective than conventional bacteriological methods for the detection of Salmonella
spp. In a study by Whyte et al. (2002) The presence of Salmonella was assessed by traditional culture methods and by a
Salmonella-specific polymerase chain reaction (PCR) test. Salmonella was recovered from 16% of samples using
traditional culture methods. In contrast, the PCR assay proved to be more sensitive and detected Salmonella DNA in 19%
of the examined samples (Whyte et al. 2002). Results of PCR with specific primers showed that reactions in real time
PCR with general primers of Salmonella spp. were done correctly. Despite of accuracy and speed of real time PCR to
detect DNA of microorganisms, further studies are developed to have more advantages. Loop-mediated isothermal
amplification (LAMP) showed a higher sensitivity of Salmonella detection in compare to gPCR (Vichaibun &
Kanchanaphum, 2020). Although LAMP could detect trace amount of Salmonella DNA but primer design for this reaction
is very difficult. However, it is important to highlight that non-viable cells can be detected by real time PCR or other
DNA-based methods, which does not occur in traditional methods of culture and isolation that require viable cells for
quantification (Zeng et al., 2016).
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Table 2- Thermal program of Real time PCR reaction
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Oloj a0 g ©yly> ay
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Initial PCR activation step
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Ol ysils
Annealing

Lyl Jlail
Extension

Silwdigb

95°C, 5 min
95°C, 15 Sec

60°C, 15 Sec

72°C, 10 Sec
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Table 3- Materials and volume used in PCR reaction
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S. typhimurium S.enteritidis
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Table 4- PCR program

Steps Tempoerature Time Cycle
(°C)
Aol (ygamwl 9 ln
Initial 94 4min- 1
Denaturation
Oyl U3 94 Imin 35
Denaturation
B youly Jua! 62 30sec 35
Annealing
Sl 72 30sec 35
Extension
R S5lwdigb 72 5min 1

Final extension
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Table 5- Primers sequences of Salmonella typhimurium (Ben Hassena et al., 2015) and Salmonella enteritidis (Paido et al.,
2013) used in PCR

. . Sequence
Primer pair (5'>3") TM  Length
Salmonella .
pehimorium  SIAFW  ACGACTGGGATATGAACGGGGAA 647 23
SiIARV  TCGTTGTACTTGATGCTGCGGAG 647 23
iﬂgﬁgg'ﬂ:‘ IE1 Fw AGTGCCATACTTTTAATGAC 64 20
IE1 Rv ACTATGTCGATACGGTGGG 64 19

Sy 0355 sl Jobo b (i (e slasdy) S (59
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real-time i g, 5 (PCR) Jlymdd slo s sl sy

dge Sl (B s ohg Sy b Wgells a8 (gl PCR
PCR gy pa> (Ferretti et al., 2001) slaidl dswgs  olie
16S TRNA 8 5l Mgellos caliseo (sl 5 ol 1,8 Bam aluuwgs
via B (Doran et al., 1993) agfA (lida et al., 1993)
dawgs o & by ye iV ,s9 o (Hashimoto et al., 1995)
@iS (gl &S sy 0 slaiey (Mahon, and Lax, 1993) wlazl,
i iw slasbg) & o PCR gy Migells slaciss
O3k ohg 9 el s &S PCR g, a8l )3 00 (550



VEo) 65 — 53T Boylad IA ol o) 2I0E goliw g pole Sleidos 4 pid OAF

1000 bp

100 bp

A

B

r et ) Wigalles 3 3t y30 o Wigalles S5 7S 5 ouh 55l DNA 3,51 J5 3,989 5501 (A) -3 S
3100 Sl DNA WL Y (ydy 9 007 490 (4 Migallr 655 51 00l 15wl DNA WL Y cydy DNA J39 )W M dy,
9 € iydy & po CU jl ol ZlySiw! DNA WL Y Y o) slaciud, DNA F39 ,S0W M <y, i(B) il oo pueriteis o0 Migallv (5 5584
by oo 1S CAL 51 oud gl ySeuw! DNA WL Y T gy g a8 b 51 oud gl 5wl DNA WL 0
Fig. 1. (A) Agarose gel electrophoresis of DNA extracted from Salmonella typhimurium and Salmonella enteritidis
bacteria. Row M indicates DNA Marker, row 1 is the DNA band extracted from Salmonella typhimuriumbacteria, and row 2
is the DNA band extracted from Sa/monella Enteritidis bacteria. (B): row M is the DNA weight marker, rows 1, 2, 3 are DNA
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bands extracted from bone tissue.
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Fig. 3. Identification of Salmonella typhimurium bacteria. Lane M is the DNA weight Marker (the ladder is 100 bp and
includes 10 bands from 100 to 1000). Lane 1, positive control (Sa/monella typhimurium strain), Lanes 9, 8,7, 6, 5, 4, 2
Samples are contaminated with Sa/monella typhimurium bacteria. Lanes 3 and 10 are contamination-free samples, and Lane
11 is the negative control.
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