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Abstract 

ALMONELLA enterica affects both humans and animals and is categorized as an invasive 

gastrointestinal pathogen. Salmonella enterica serovar Enteritidis (S. Enteritidis) primarily 

affects individuals who consume poultry products. In this study, we aimed to isolate and detect 

the presence of S. Enteritidis in the poultry processing environment at the wet market in 

Sulaymaniyah Province using polymerase chain reaction (PCR), as well as to identify the special 

virulence gene, Hyperinvasive locus A (hilA), in this serovar. 200 samples were obtained from ceca, 

body swabs, knives, chopping boards, and cages, as well as the hands of workers. Culture-based and 

PCR-based techniques were used for the extraction and identification. Phylogenetic analysis was done 

by sequencing the Salmonella difference fragment I (sdfI) gene. Culture methods identified 

Salmonella in 50% of the samples, with the highest rate found in cecum samples (n = 39, 54.17%). 

PCR results confirmed that only (n = 2) 2% of the isolates were identified as S. Enteritidis using the 

sdfI gene, both of which were from chicken ceca. All remaining samples tested negative for the 

serovar, but the hilA gene was detected in both S. Enteritidis strains. Phylogenetic analysis revealed 

that the Iraqi isolate with accession number PV250091 belonged to a distinct subclade, indicating 

local genetic variation. The findings of this study revealed that poultry environments were intensely 

contaminated with Salmonella. Nevertheless, the low prevalence of S. Enteritidis and its virulence 

potential underscores the need for improved hygiene and surveillance in wet markets. 
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Introduction  

Salmonella enterica represents a category of invasive 

gastrointestinal pathogens that impact both human 

and animal populations. This organism comprises six 

distinct subspecies that occupy diverse ecological 

niches among a broad spectrum of host organisms. 

Salmonella enterica serovar Enteritidis (S. 

Enteritidis) is one of the most frequently encountered 

serovars associated with human salmonellosis [1, 2]. 

The incidence of foodborne outbreaks attributable to 

this microorganism is predominantly linked to the 

ingestion of contaminated poultry meat and 

associated poultry products, notably eggs. Among 

the numerous diseases that affect poultry, those 

related to the Salmonella genus are the most 

common, resulting in considerable economic losses 

for the poultry sector due to heightened mortality 

rates, impaired growth, and decreased egg production 

[3,4]. 

A range of contributing factors shapes the 

pathogenic potential of Salmonella. It relies on its 

capacity to adhere to and attack host cells, survive 

within epithelial cells and macrophages, and 

replicate inside them, facilitated by several 

virulence factors often found on plasmids. 

Numerous virulence genes are situated in particular 

areas of the genome referred to as ―Salmonella 

pathogenicity islands‖ (SPIs), which are obtained 

via horizontal gene transfer [5]. S. Enteritidis can 

remain in the reproductive tissues of infected hosts, 

even in the presence of the host’s innate and 

adaptive immune responses to the infection, as the 

bacteria are capable of circumventing the host’s 

defense mechanisms. During infection, S. 

Enteritidis uses proteinaceous filamentous surface 

structures called fimbriae to adapt to host tissue by 

ingeniously creating a colonization niche. As 

protective and diagnostic antigens, these structures 

recognize and attach to host cells [2]. The hilA 
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gene, known as the hyperinvasive locus A, codes 

for a transcriptional regulator belonging to the 

OmpR/ToxR family, which promotes the expression 

of genes that encode the type III secretion system 

and its related effector proteins, thereby 

participating in invasion due to environmental and 

genetic regulatory influences [6, 7]. 

Chicken meat is processed in extensive 

facilities, but wet markets continue to be a crucial 

channel for poultry distribution in Asian nations. 

These markets sell fresh fruit, meat, and seafood at 

room temperature, subject to environmental 

conditions [8]. Sulaymaniyah Province has 

numerous wet markets. All of the steps, including 

slaughtering, evisceration, scalding, rinsing, 

plucking, and packaging, are carried out by hand or 

with simple tools at these manual markets. The 

majority of the wet markets were generally in 

highly unsanitary conditions. The scalding areas 

and plucking boards were dirty, and the majority of 

the workers were not wearing gloves [9].  

 Some Iraqi studies on Salmonella have primarily 

focused on product contamination, antimicrobial 

resistance, or selected virulence factors. One study 

analysed microbial quality in chicken breast meat 

from both approved and non-approved 

slaughterhouses during storage, but without serovar-

specific characterization or virulence gene 

characterization [9]. Another study examined 

Salmonella isolates from imported chicken carcasses 

in relation to antimicrobial resistance and whole-

genome sequencing, but did not investigate the hilA 

gene or perform sdfI-based phylogenetic analysis 

[10]. Moreover, a separate study examined certain 

virulence factors and carbapenemase genes in S. 

Enteritidis isolated from chicken meat and eggs in 

Iraq [11]. 

The objective of this research was to isolate and 

identify Salmonella from samples taken from the 

poultry processing environment at a wet market 

located in Sulaymaniyah Province. Determine the 

prevalence of Salmonella enterica serovar Enteritidis 

and detect the specific virulence gene, hilA, using 

polymerase chain reaction (PCR).  

Material and Methods 

Sampling  

A total of 200 samples were randomly collected 

on different occasions from the small-scale 

processing facility located in the wet markets of 

Sulaymaniyah Province, Iraq, between October 2024 

and March 2025. Fig. 1 showed the precise sampling 

locations. On each sampling date, markets were 

selected randomly from the list of active wet markets 

in the province. Further within the market, sampling 

points were also randomly chosen to avoid bias. 

Among the sources used for sampling were cutting 

boards (n = 29), knives (n = 32), broiler ceca 

following slaughter (n = 72), broiler body cavity and 

surface swabs (n = 27), hands of workers (n = 10), 

cages for poultry (n = 30). Sampling dates were 

therefore evenly distributed across the six months to 

counterbalance any potential time variations in 

contamination levels. Samples were taken using 

sterile cotton swabs that had been pre-soaked in 5 ml 

of buffered peptone water (Liofilchim, Italy). To 

preserve sample integrity, all samples were collected 

aseptically and sent right away in insulated cool 

boxes to the Research Center at the University of 

Sulaimani’s College of Veterinary Medicine.  

Culture method  

 After collecting the samples, they were placed in 

10 ml of pre-enrichment broth (buffered peptone 

water) (Liofilchim, Italy). Each sample was cultured 

on the same day it was collected to ensure optimal 

microbial recovery. The samples were incubated for 

24 hours at 37°C. Subsequently, the cultures were 

transferred to tetrathionate broth (Liofilchim, Italy), a 

selective enrichment medium for Salmonella, and 

incubated for an additional 48 hours at 37°C. A 

loopful of this cultured broth was then inoculated 

onto MacConkey agar (Liofilchim, Italy) and 

incubated for 24 hours. Any suspected colonies 

observed on this medium were further cultured on 

Xylose Lysine Deoxycholate (XLD) agar 

(Liofilchim, Italy), where Salmonella appeared as 

pink colonies with a black center. Following 

purification, the potentially implicated colonies were 

shifted to nutrient agar and incubated at 37 °C for 24 

hours. They then underwent biochemical tests for 

urease and the Triple Sugar Iron agar (TSI) test. 

Salmonella, which was urease-negative, caused black 

precipitation on TSI agar, accompanied by an 

alkaline slant and an acid butt in TSI medium [12]. 

Extraction of DNA  

DNA extraction from the samples was 

successfully performed using the boiling method, a 

commonly employed technique for extracting DNA 

from bacterial colonies. The boiling method was 

recognized as a rapid and efficient technique for 

extracting DNA from bacterial colonies [13]. The 

procedure began with the collection of a fresh single 

colony from each nutrient agar plate, which was then 

transferred into 1.5 ml Eppendorf tubes containing 

100 µL of deionized water. The tubes were vortexed 

thoroughly to create a uniform cell suspension. 

Following this, the tubes were boiled at 100°C for 10 

minutes using a thermo-shaker. After boiling, the 
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tubes were placed on an ice pack for 5 minutes. This 

rapid transition from high heat to cold effectively 

disrupted the cell walls, allowing the release of DNA 

from the bacterial cells. The bacterial suspension was 

then centrifuged for five minutes at 15,000 rpm. 

Following centrifugation, 50 µL of the supernatant, 

which contained the bacterial DNA, was carefully 

pipetted into individual sterile Eppendorf tubes. 

These tubes were stored at -20°C for future analyses. 

To measure the DNA’s concentration and purity, a 

Nanodrop spectrophotometer (Blue-Ray Biotech, 

Taiwan) was used [14]. 

Molecular Method 

 Specific primers were used for each gene 

produced by Macrogen, South Korea, for the 

identification of S. Enteritidis. The sdfI gene was 

amplified using the sdfI-F (forward) and sdfI-R 

(reverse) primers, resulting in an amplicon of 304 bp. 

The hilA forward and reverse primers were also 

utilized to detect the virulence gene (Table 1). 

PCR amplification   

Gene amplification was performed using 2× GS 

(GeneSand, China) Taq PCR mix. 0.2 mL PCR tubes 

were employed for this process. Each tube contained 

1 μL (10 pmol) of forward primers (sdfI-F), 1 μL (10 

pmol) of reverse primers (sdfI-R), 5 μL of DNA, and 

10 μL of the PCR mixture. To achieve a total volume 

of 20 μL, three μL of diethylpyrocarbonate (DEPC)-

treated water was added. The amplification was 

carried out using a PCR thermocycler program 

(Prime, UK). The thermal profile for sdfI started with 

an initial denaturation at 95 °C for 10 minutes. There 

were 30 cycles of denaturation at 94 °C for 1 minute, 

annealing at 60 °C for 90 seconds, and extension at 

72 °C for 90 seconds, followed by a final extension 

at 72 °C for 5 minutes. The PCR cycle for hilA began 

with denaturation at 94 °C for 5 minutes. This was 

followed by 30 cycles of denaturation at 94 °C for 5 

seconds, annealing at 55 °C for 45 seconds, 

extension at 72 °C for 1 minute, and a final extension 

step at 72 °C for 10 minutes. 

The PCR result was then examined after nine μL 

of PCR product was loaded onto a 1% agarose gel 

(TransGene, China) in 1x Tris/Borate/EDTA (TBE) 

buffer (Addbio Inc., Korea). The gel was stained 

with ten μL of safe dye (Gel Red) (Genesand 

Biotech, China); electrophoresis was run for 60 

minutes at 120 volts. 

Sequencing of Salmonella Enteritidis and 

phylogenetic tree examination 

 A phylogenetic tree was generated using partial 

sequences of the sdfI gene to examine the genetic 

diversity and phylogenetic relationships among 

strains of Salmonella enterica subsp. enterica serovar 

Enteritidis. This gene is recognized as a distinctive 

genetic marker for S. Enteritidis and is widely 

utilized in molecular typing techniques due to its 

conserved presence in this serovar and its absence in 

other serovars [16]. The phylogenetic tree was 

constructed using the Maximum Likelihood (ML) 

technique in MEGA11 software. The Tamura–Nei 

model was selected for its ability to account for 

transition/transversion rate bias and base composition 

variations in bacterial evolution. A bootstrap analysis 

was performed to verify the stability of the deduced 

tree structure, with all internal branches showing 

100% bootstrap values, indicating high confidence in 

each phylogenetic grouping [17]. 

Results  

Cultural Results  

Out of 200 samples collected from various 

sources within the poultry processing environment, 

100 samples (50%) were positive for Salmonella 

based on culture results. The highest prevalence of 

bacteria was detected in the cecum of the chickens 

(54.17%), followed by cages (53.3%), chopping 

boards (51.72%), and other surfaces, as shown in 

Table 2. The lowest positivity was recorded from 

workers’ hands (40%). The findings on MacConkey 

agar showed that it produced colorless colonies, 

which were typical for Salmonella, as lactose was not 

fermented. When XLD media was examined, pink 

colonies with a black center were observed. In the 

triple sugar iron agar test, an alkaline (red) slant was 

paired with an acid (yellow) butt, along with some 

blackening at the bottom. Moreover, the urea agar 

test revealed that the bacteria were urease-negative, 

as no color change was observed in the media. 

PCR Results  

 One hundred Salmonella isolates were recovered 

from six different poultry-related environmental and 

biological samples. The PCR results showed that 

only 2 of the S. Enteritidis isolates, representing a 

rate of 2% among total isolates, were found in the 

cecum. All other samples were negative for this 

serovar. Furthermore, the results indicated that both 

S. Enteritidis isolates carried the hilA gene (n = 2) 

(Table 2). The gel electrophoresis results revealed 

that S. Enteritidis was positive for the sdfI gene, 

which was 304 bp in length, and the hilA gene, which 

was 312 bp in length (Fig. 2).  

Sequence analysis results  

The phylogenetic analysis of the partial sdfI gene 

sequence demonstrated a significant degree of 
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conservation across all S. Enteritidis strains. The tree 

exhibited a monophyletic cluster, with all eleven 

isolates closely linked, indicating the genetic 

homogeneity commonly seen in this serovar .The 

Iraqi isolate (PV250091) established a unique 

subclade, signifying minor sequence differences that 

distinguished it from other global reference strains. 

Despite the relatively minor evolutionary distance, its 

distinctive position within the phylogenetic tree 

indicated the establishment of a local microvariant or 

sub-lineage.  

The complete topology of the tree was robustly 

endorsed by bootstrap values of 100%, highlighting 

the dependability and precision of the deduced 

phylogenetic relationships. No recombinant signals 

or long-branch attractions were detected, indicating 

that the partial sdfI gene fragment serves as a reliable 

molecular identifier for differentiating S. Enteritidis 

strains at the level of individual strains .The tree 

structure indicated that multiple strains from various 

countries were closely clustered, suggesting recent 

common ancestry or global dissemination of clonal 

lineages of S. Enteritidis, a phenomenon aligned with 

its extensively documented pandemic spread via the 

worldwide food supply chain (Fig. 3). 

Discussion 

Poultry sales at Live Bird Markets (LBMs) have 

traditionally fallen outside the standardized industrial 

processing system, highlighting significant food 

safety concerns. Research from various countries has 

revealed high levels of Salmonella contamination in 

chicken meat found in retail markets [18]. A major 

contributor to this issue is cross-contamination that 

occurs during handling and storage between clean 

and contaminated food items. The presence of 

Salmonella is particularly alarming, as the bacteria 

can survive in various forms of meat, including 

whole birds and cuts, and under different storage 

conditions, such as fresh, chilled, or frozen. This 

enables them to be transmitted to humans through the 

food supply [19,20]. 

The study findings showed that 50% of all 

collected samples tested positive for the presence of 

Salmonella species, indicating a severe level of 

contamination within the local wet market setting. 

The highest rates were in the ceca (54.17%) this 

aligned with a previous study that Salmonella rate in 

non-vaccinated birds the prevalence was 64.2% vs. 

38.3% in vaccinated [21], followed closely by cages 

(53.3%) and chopping boards (51.72%); this 

indicated that a combination of both biological and 

environmental factors can contribute to 

contamination. The findings aligned with previous 

reports from similar settings in Asia and the Middle 

East [1, 8], where inefficient hygienic measures, 

accompanied by the absence of protective measures 

and the risk of imminent cross-contamination, 

increase the chances of pathogen dispersal.  

Using PCR to analyze these isolates, it was found 

that S. Enteritidis, identified by the sdfI gene, was 

present in only 2% of the isolates. A few cases of this 

serovar were observed in the local poultry supply, 

which may be attributed to geographical variation or 

recent developments in poultry vaccines against S. 

Enteritidis itself. These results aligned with a study 

conducted in Japan that analyzed 337 chilled chicken 

breast products. Researchers found an overall 

prevalence of 85.2% for Salmonella; however, a 

notable finding was the detection of only a single 

isolate of S. Enteritidis, which accounted for 

approximately 0.3% of the samples [22]. In contrast 

to meta-analyses conducted in China, Thailand, 

Cambodia, and other countries, which reported an 

overall Salmonella prevalence of 52.2%, S. 

Enteritidis was among the dominant serotypes. These 

disparities might be linked to differences in hygienic 

practices and the vaccination program [23]. 

In this study, both S. Enteritidis isolates detected 

in cecal samples harboured the hilA gene. The central 

virulence regulator associated with SPI-1. Having 

this gene means that these isolates could be invasive, 

posing a primary concern internationally, as S. 

Enteritidis is among the primary sources of non-

typhoidal salmonellosis in humans. This finding was 

similar to another study in Brazil [24], where 100% 

of S. Enteritidis isolates from poultry tested were 

positive for hilA, further solidifying its position as a 

marker of invasiveness and systemic pathogenicity. 

The ubiquity of the hilA gene in that study 

demonstrated a tight correlation between its presence 

and the epithelial cell invasion capacity. However, a 

hilA transposon mutant of S. Enteritidis (strain SM6) 

was created and demonstrated impaired invasion of 

epithelial cells in vitro and altered colonization 

patterns in vivo [25]. Their findings thus implied that 

the expression of an active form of hilA was essential 

for full virulence and that disruption of hilA severely 

limited invasive capacity.  

 The phylogenetic analysis of the sdfI gene 

validated its utility as a serovar-specific and 

evolutionarily significant marker for S. Enteritidis. 

The tight clustering of isolates and consistently high 

bootstrap support highlighted the highly conserved 

characteristics of this gene throughout the serovar. 

The unique phylogenetic position of the Iraqi isolate 

(PV250091) indicated that even conserved loci, such 

as sdfI, could display sequence-level variations 

indicative of localized evolution. The unique 
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evolutionary position of the Iraqi strain suggested 

that it might have developed under divergent 

environmental or selective pressures. The 

preservation of the sdfI gene among all isolates 

substantiated its efficacy as a dependable molecular 

marker for identifying S. Enteritidis [16]. The genetic 

closeness, despite geographical differences, 

highlighted the worldwide dissemination and genetic 

stability of this serovar, a characteristic that 

enhanced its epidemiological success. 

Conclusion 

The study reveals key issues regarding the 

presence and molecular characterization of 

Salmonella in wet market poultry environments in 

Sulaymaniyah Province, Iraq, with a specific focus 

on S. Enteritidis and its virulence gene, hilA. Culture 

methods revealed Salmonella contamination rates at 

an overall value of 50% from various environmental 

and biological sources, with chicken ceca and poultry 

cages exhibiting the highest relative level of 

occurrence. In contrast, molecular examination 

through PCR with primers for the sdfI gene identified 

only 2% of the total Salmonella isolates as S. 

Enteritidis serovar; remarkably, the two isolates were 

both recovered from cecal samples .The hilA gene 

was detected in both S. Enteritidis isolates, although 

it was rare; this gene confers potential virulence 

through the invasion of epithelial cells. When 

studying the sdfI gene phylogenetically, the local 

isolate from Iraq formed an independent subclade, 

thus indicating it may have evolved locally as a 

microvariant. 

 Based on the findings, priority actions include 

worker hygiene training, strict cleaning and 

disinfection protocols, infrastructure upgrades, 

separation of processing zones, and regular 

microbiological surveillance. If these measures are 

implemented, they will significantly reduce 

contamination risks and enhance consumer safety.  

Future research should investigate the effectiveness 

of these interventions in reducing Salmonella 

prevalence and the antimicrobial resistance profiles 

of local isolates, as well as the involvement of other 

virulence genes in the pathogenicity of S. Enteritidis 

strains circulating in Iraq.  
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TABLE 1. Primers used for PCR-based molecular identification 

 

 

  

Gene Primer sequence 

(5′-3′) 

Annealing 

Temp. 

Length (bp) Reference 

 

 sdfI    

 

F: TGT GTT TTA TCT GAT GCA AGAGG  

R: TGA ACT ACG TTC GTT CTT CTGG                                                                                                                             

60 °C 304 (11) 

hilA hilA F: GACAGAGCTGGACCACAATAAGACA 

hilA-R: GAGCGTAATTCATCGCCTAAAC                                                                    

55 °C 312 (15) 
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TABLE 2. Prevalence of S. Enteritidis and the hilA virulence gene in poultry processing environment. Using cultural 

and conventional PCR 

Samples  Samples tested 

No. 

Samples tested positive 

by culture No. (%) 

S. Enteritidis  

No. (%) 

hilA gene 

No. (%) 

Cecum  72 39 (54.17) 2(5.13) 2(100) 

Cages  30 16 (53.3) 0 0 

Body swabs  27 12(44.4) 0 0 

Knives  32 14(43.75) 0 0 

Chopping Boards  29 15(51.72) 0 0 

Workers’hands  10 4(40) 0 0 

Total  200 100(50) 2(2) 2(100) 

 

 

 

 

        Fig. 1. illustrates various regions of wet market samples collected in Sulaymaniyah province. 
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Fig. 2. Agarose gel electrophoresis showing PCR amplification of S. Enteritidis-specific and virulence gene.  

Lane M: DNA ladder (molecular weight marker, 500 bp indicated); Lane 1: Negative control (PCR mix without DNA); Lane 

2: Amplified product of the sdfI gene specific for S. Enteritidis (304 bp); Lane 3: Amplified product of the hilA virulence 

gene (312 bp). 

 

 
Fig. 3. The phylogenetic tree illustrates the relationships of Salmonella enterica serovar Enteritidis from Iraq (*) with 

strains from different geographical origins.  

The tree was created employing the Maximum Likelihood approach based on the Tamura-Nei model using MEGA11 

software, and a bootstrap analysis was conducted with 1000 resampling iterations. Partial DNA sequences from the 

concatenated partial sdfI gene served as the input data. 
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مه بيئبت تجهيز  Enteritidis الكشف الجزيئي عه السبلمىويلا المعىية المصلية 

 في الأسىاق الرطبة في محبفظة السليمبوية ، العراق الدواجه

 ايمبن ظبهر عبرف و خىشي ئبري محمد

 .انسهًٍبٍَت، انؼشاقلسى الأحٍبء انًدهشٌت، كهٍت انطب انبٍطشي، خبيؼت انسهًٍبٍَت، 

 

 الممخص
( كلاً يٍ انبشش وانحٍىاَبث، وحصُُف كًًشض يؼىي غبصي. حصٍب Salmonella entericaحصٍب انسبنًىٍَلا انًؼىٌت )

فً هزِ انذساست،  ( بشكم أسبسً الأفشاد انزٌٍ ٌسخههكىٌ يُخدبث انذواخٍ.S. Enteritidisانسبنًىٍَلا انًؼىٌت انًصهٍت )

فً بٍئت يؼبندت انذواخٍ فً انسىق انشطب بًحبفظت انسهًٍبٍَت  S. Enteritidisهذفُب إنى ػضل وكشف وخىد بكخٍشٌب 

 (hilAوهى )(، ببلإضبفت إنى ححذٌذ خٍٍ انضشاوة انخبص، PCRببسخخذاو حمٍُت حفبػم انبىنًٍٍشاص انًخسهسم )

Hyperinvasive locus Aػٍُت يٍ الأػىس، ويسحبث يٍ أخسبو  022نًصهً. حى انحصىل ػهى ، فً هزا انًُظ ا

انذواخٍ، وانسكبكٍٍ، وأنىاذ انخمطٍغ، والألفبص، ببلإضبفت إنى أٌذي انؼًبل. اسخخُذيج حمٍُبث لبئًت ػهى انثمبفت وحفبػم 

( ػٍ طشٌك Phylogenetic analysis( نلاسخخلاص وانخؼشٌف. حى إخشاء انخحهٍم انىساثً  )PCRانبىنًٍٍشاص انًخسهسم )

. حذدث طشق صساػت انسبنًىٍَلا Salmonella difference fragment I  (sdfI)حسهسم خٍٍ لطؼت انسبنًىٍَلا انًخخهفت 

٪(. أكذث َخبئح حفبػم انبىنًٍٍشاص 01.45، 93٪ يٍ انؼٍُبث، يغ أػهى يؼذل يىخىد فً ػٍُبث الأػىس )ٌ = 02فً 

، وكلاهًب sdfIببسخخذاو خٍٍ  S. Enteritidis( يٍ انؼضلاث حى حؼشٌفهب ػهى أَهب 0% فمظ  )ٌ = 0( أPCRٌانًخسهسم )

 .Sفً كهخب سلانخً  hilAيٍ أػىس انذخبج. كبَج خًٍغ انؼٍُبث انًخبمٍت سهبٍت نهزا انًُظ انًصهً، ونكٍ حى انكشف ػٍ خٍٍ 

Enteritidis كشف انخحهٍم انىساثً أٌ انؼضنت انؼشالٍت بشلى انىصىل .PV250091  حُخًً إنى سلانت فشػٍت يًٍضة، يًب

ٌشٍش إنى وخىد حُىع وساثً يحهً. كشفج َخبئح هزِ انذساست أٌ بٍئبث انذواخٍ يهىثت بشذة ببنسبنًىٍَلا. ويغ رنك، فئٌ 

 وإيكبٍَت ضشاوحهب ٌؤكذ ػهى انحبخت إنى ححسٍٍ انُظبفت وانًشالبت فً الأسىاق انشطبت. S. Enteritidisاَخفبض اَخشبس 

 sdfIخٍٍ انـ  ،انسبنًىٍَلا إَخشحٍذٌس ،الأسىاق انشطبت،دواخٍ ،  hilA خٍٍ انـ : لكممات الدالةا


