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ABSTRACT 

A total of 100 sample were obtained from different  slaughter houses located in cairo, Living 

chickens(20 cloacal swabs ), Viscera (20 cecum and 20 internal organs ), 20 swabs from Chilling water 

and 20 swabs from final product, The samples were examined bacteriologically and serologically for 

Salmonella. where was 4% from total  samples .  The serotyping  was two S.kentuky , one S.Tamilandu 

and one S.Anatum. The four isolated salmonella serovars were tested for  antibiotic sensitivity  and was 

found  one isolate of Salmonella Kentuky  was sensitive to all antibiotics while the other one was 

resistant to all antibiotics except (neomycin) was intermediate , S.Tamilandu was sensitive to all 

antibiotics except ( neomycin and colistin sulphate ) was resistant , S. Anatum was sensitive to 

neomycin, norfloxacin and ciprofloxacin , while resistant to nalidixic acid , cefatoxine ,ceftriaxon , 

gentamycin , amoxicillin and colistin sulphate  and intermediate to ampicillin.Real time PCR was used 

for detection of salmonella, the positive Salmonella reference strain was ATCC 14028 and negative 

control was E.coli ATCC 25922. The number of  positive Salmonella  samples which was detected by 

RT-PCR  was six samples while was four samples was No. of positive samples detected by stander 

method. 

Keywords: Salmonella, Real-time PCR, Chickens, slaughter houses 
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1.INTRODUCTION

Salmonella is a Gram-negative, non-spore 

forming rod and facultative anaerobe which can 

ferment glucose belonging to the family 

Enterobacteriaceae .Most strains are motile 

with peritrichous flagella and can reduce nitrate 

to nitrite (Grimont et al., 2000).Salmonella is 

the etiologic agent of Salmonellosis in humans 

causing severe illness in infants, the elderly, 

and immune compromised patients and cause 

typhoid fever or enteric fever (Baumler et al., 

2000). The largest number of foodborne 

diseased cases attributed to poultry and poultry 
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products are caused by paratyphoid serotypes of 

Salmonella. Salmonella infection occurs by 

direct contact with clinically diseased or 

symptomless birds by the consumption of 

contaminated water or feed and through the 

environment. Salmonella infected birds shed 

the microorganism, causing contamination of 

the environment and of other birds. Subsequent 

contamination of the transport vehicles at the 

time of harvest participates to the 

contamination of the carcass or meat product 

during slaughter and processing. Poultry arrive 

at the slaughter processing plant with various 

amounts of fecal contamination on the feathers 

and skin. Evisceration contributes to the 

contamination of carcasses, although the 

viscera are removed in such a way that contact 

of intestinal contents with the carcass is 

minimized. Plant workers or equipment can 

cross-contaminated carcasses (Sutmoller, 

1997).So rapid detection methods are required 

for the diagnosis as well as for the prevention 

of food contamination and food borne 

outbreaks (NG etal. 1996).  The development 

of novel chemistries and instrumentation 

platforms enabling detection of PCR products 

on a real-time basis has led to widespread 

adoption of real-time PCR as the method of 

choice for detection of Salmonella (Espy et al. 

2006). So, this study aimed  to compare 

between Real time PCR as an accurate method 

and standard method for detection of 

salmonella in chickens. 

2.MATERIALS AND METHODS 

2.1. Sample collection 

      A total of 100 sample were obtained from 

different  slaughter houses located in Cairo 

Living birds (20 cloacal swabs ), Viscera (20 

cecum and 20 internal organs ), 20 swabs from 

Chilling water and 20 swabs from Final product 

were aseptically collected to prevent cross 

contamination and transferred immediately in 

ice box to Reference Laboratory for Veterinary 

Quality Control on Poultry Production. 

2.2. Isolation of Salmonella 

It was done according to ISO 6579 (2002). 

2.3. Biochemical identification of isolated 

Salmonellae 

Oxidase reaction, hydrolysis of urea, H2S 

production, Lysine decarboxylation, Indole test, 

MR test, VP test and Citrate utilization test 

were done according to (Cruickshank et al, 

1975). 

2.4. Serotyping of Salmonella organism 

The isolates that were identified biochemically 

as Salmonella was subjected to serological 

identification according to (Modified Kauffman 

- White scheme as described by WHO( 2007)  

for determination of somatic (O) and flagellar 

(H) antigens (Cruickshank et al, 1975). 

2.5.Antimicrobial susceptibility testing 

Antimicrobial susceptibility testing for 

salmonella isolates was applied by  the  agar  

disc  diffusion  method  as  described  by  Fine 

gold  and  Martin (1982). The following 

antimicrobial discs were tested (Oxoid, UK): 

ampicillin (10 μg), amoxycillin (25μg), 

ceftriaxone (30 μg), gentamicin (10 μg), 

neomycin (30 μg), ciprofloxacin (5 μg),  

Nalidixic acid (30 µg), Cefatoxine (µg), colistin 

sulphate (25µg) and Norfloxacin (10µg). The 

inhibition zone diameter around each disc was 

measured and the isolates were categorized as 
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susceptible or resistant based upon the 

interpretative criteria developed by Clinical and 

Laboratory Standards Institute (CLSI, 2007). 

2.6. Application of Real-Time PCR  

Application of RT- PCR for isolation of 

Salmonella, the positive Salmonella reference 

strain was ATCC 14028 and negative control 

was E.coli ATCC 25922,Extraction of  DNA 

according to QIAamp DNA mini kit 

instructions,  Preparation of PCR Master Mix, 

Cycling conditions for taqman real time PCR of 

invA gene (Daum et al, 2002). 

3. RESULTS 

3.1.Cultural and staining characters of the 

isolated Salmonellae  

The cultural characters of the isolated 

Salmonellae appeared on XLD agar as smooth 

pink colonies with or without black center (H2S 

production), while it appeared on Brilliant 

green agar as reddish color and translucent 

colony and slightly convex, However on 

Hektonenteric  agar colonies have green color 

with black center. 

The staining characters of the isolated 

Salmonella revealed a Gram negative, non 

spore forming short bacilli (2-3x0.5μ). 

3.2.Biochemical characters of the isolated 

Salmonellae  

The application of different biochemical tests 

revealed a negative result (colorless) inoxidase 

reaction, a negative result on urea agar 

(yellowish coloration), also a negative Indole 

reaction (Yellow ring) and  negative VP test (no 

bright red color), while a positive reaction on 

TSI agar (alkaline red slant, acid yellow butt 

with H2S and gas), a positive reaction on LI 

agar (alkaline deep purple slant and alkaline 

butt with no gas or H2S),a positive reaction on 

MR test (red color at surface) and a positive 

blue color on Simmon's Citrate agar. 

3.3.Incidence of Salmonella isolation from 

different poultry slaughter houses 

The incidence rate was 4%   (4 out of 100).the 

incidence was the highest in Chilling water 

where 2 isolates out of 20 (10%),also 2 isolates 

out of 20 with percentage of (10%) isolated 

from final product. While the incidence of 

salmonella in Living chickens (cloacal swabs) 

and viscera (cecum and internal organs) was 

(0%). 

3.4. Serotyping of isolated salmonella 

The serotyping of the isolated salmonella was 

two S.kentuky (O8,20., I., Z6 )( 50%), one 

S.Tamilandu (O6,7 ., Z41 ., Z35 ) (25%) and 

one S. Anatum (O3,10 ., e ,h ., 1 , 6 ) (25%). 

3.5. Sensitivity of salmonella isolates to 

different antibiotics 

The four isolated salmonella serovars were 

tested for  antibiotic sensitivity  and were found 

to be (75%) resistant to colistin sulphate, (50%) 

resistant to amoxicillin, gentamycin, nalidixic 

acid , cefatoxine , ceftriaxon also (25%) 

resistant to ampicillin, neomycin , norfloxacin , 

ciprofloxacin  while (75%) of isolates serovars 

were found to be sensitive to norfloxacin and 

ciprofloxacin. One isolate of Salmonella 

Kentuky  was sensitive to all antibiotics while 

the other one was resistant to all antibiotics 

except (neomycin) was intermediate, 

S.Tamilandu was sensitive to all antibiotics 

except ( neomycin and colistin sulphate ) was 

resistant , S. Anatum was sensitive to 

neomycin, norfloxacin and iprofloxacin , while 

resistant to nalidixic acid , cefatoxine 

,ceftriaxon , gentamycin , amoxicillin and 
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colistin sulphate  and intermediate to 

ampicillin. 

3.6.Detection of salmonella by real time -PCR 

The number of  positive Salmonella samples 

which was detected by real time PCR  was six 

samples while the positive Salmonella samples 

which were detected by traditional method  

were four samples. 

 

Table (1) Results of biochemical identification of isolated salmonella by standard laboratory tests. 

Medium  Result 

Triple sugar iron agar Positive: alkaline slant (red), acid  

butt (yellow) with H2S and gas production 

 

Urea agar  Negative , no change of yellow colour 

Simmon’s citrate Positive ,blue colour 

Lysine iron broth Positive ,deep purple 

Vogasproskauer Negative , no bright red colour 

Methyl red test  Positive, red colour at the surface  

Indole reaction  Negative, yellow ring 

 

 

Table (2) The incidence of salmonella infection in different point in chicken slaughter house  

Type of samples 

 

No of 

examined 

samples 

No of 

positive 

samples 

Percent of salmonella   

1-Living 

chickens 

(cloacal swabs) 

20 0 0% 

2-viscera 

*cecum 

*Spleen 

*liver 

 

20 

10 

10 

0 0% 

3- chilling water 20 2 10% 

4- final product 20 2 10% 

Total 100 4 4% 
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Table (3) Serotyping of isolated salmonella strain in slaughtered  chicken. 

Salmonella strain  No. of isolates % Serotyping 

S.kentuky 2 50% (O8,20., I., Z6 ) 

S.Tamilandu 1 25% (O6,7 ., Z41 ., Z35 ) 

S.Anatum 1 25% (O3,10 ., e ,h ., 1 , 6 ) 

 

 

Table (4) Show results of antibiotic sensitivity test of Salmonella isolates.  

Antibiotic S.Kentuky(1) S.Tamilandu S.Anatum S.Kentuky(2) 

Ampicillin 32 (S) 37 (S) 15 (I) 6 (R) 

Nalidixic acid 30 (S) 30 (S) 6 (R) 6 (R) 

Cefatoxine 30 (S) 26 (S) 18 (R) 6 (R) 

Ceftriaxon 28 (S) 36 (S) 12 (R) 6 (R) 

Gentamycin 24 (S) 23 (S) 6 (R) 6 (R) 

Neomycin 22 (S) 14 (R) 18 (S) 15 (I) 

Norfloxacin 26 (S) 26 (S) 20 (S) 6 (R) 

Ciprofloxacin 27 (S) 27 (S) 25 (S) 14 (R) 

Amoxicillin 23 (S) 27 (S) 6 (R) 14 (R) 

Colistin sulphate 16 (S) 6 (R) 6 (R) 6 (R) 

(S)=Sensitive & (R)=Resistant & (I) = Intermediate  

 

 

Table (5): Result of RT-PCR 

Type of sample No. of Sample No. of positive 

samples 

No. of negative 

samples 

Living chickens 

(cloacal swabs) 

5 0 5 

 

Viscera 

(cecum, liver and spleen) 

5 0 5 

Chilling water 5 3 2 

Final product 5 3 2 

Total 20 6 14 
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Figure (1) Amplification curves of Salmonella invArt-PCR assay 
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Amplification curves show positive results for some Salmonella strains and negative results for other 

strains. Amplification plot generated by Strata gene MX3005 software. The fluorescence emission 

intensity is plotted on the Y axis versus the cycle number on the axis. 

4. DISCUSSION 

In this study a total of 100 samples from 

chickens and chilling water were tested and the 

incidence of salmonella was (4%) , this results 

agreed with Balala et al . (2006) who found the 

incidence of salmonella in the 325 samples was 

(4.9%) . and agreed with Ziada (2007) who 

isolated the salmonella from (2.94%) of 

samples , Also Abd El-Gany et al. (2012) who 

examined four broiler chicken flocks in kalubia 

governorate , Egypt, found the incidence of 

salmonella ranged in between (3.84% to 5.18 

%). On the other hand, the results in this study 

lower than the rate of isolation of Harison et al. 

(2001) who collected 300 raw chickens samples 

from three supermarket chains and three local 

butchers' shops and found the incidence of 

salmonella was (29%), and Cardinal et al. 

(2003) who examined 300 chicken carcasses 

from retail shops in Dakar and found the 

prevalence of Salmonella was (32%), also 

Dahal (2007)  examined 400 samples for 

detection the prevalence of Salmonella and it 

was (13%), Kim et al. (2012) who collected 210 

samples from retail supermarkets in Seoul, 

South Korea, and analyzed for the presence of 

Salmonella and found the Salmonella incidence 

was (22.4%), Phagoo and  Neetoo (2015) who 

analyzed Thirty poultry samples  for 

Salmonella and found the prevalence of 

Salmonella was (16.67%), Hassan et al. (2016) 

who tested 75chicken samples and found the 

salmonella isolates were 55 isolates and the 

prevalence  was (73.3 %), Yadav, et al. (2017) 

who collected twenty three rectal swabs from 

23 Captive Ostrich reared in a park situated in 

Banskhali, Chittagong and found the prevalence  

of Salmonella was (78.3%). 

Serotyping  of isolated salmonella from 

chickens and chilling water were 2 S. kentuky, 

1 S. Tamilandu and 1 S.Anatum  with a 

percentage of (50%) , (25%) and (25%) 

respectively. And that was agreed with  Bada- 

Alambedji et al. (2006) who reported that S. 
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Kentuchy was the most frequently isolated 

(30%) , also he reported other  serotypes as S. 

Muenster (13.3%), S. Brancaster (8.8%), S. 

Enteritidis and S. Hadar (6.6%). 

Moreover Korashy and  Mohammed (2012) 

revealed that 5 different serotypes were 

identified  as S. typhimurium (42.9 %) , 

followed by S. enteritidis (21.4%) , S. virchow 

(21.4%) , S.anatum (7.1%) and Salmonella type 

II (7.1%), also Abd El- Tawab et al. (2015) 

found that Salmonella isolates were serotyped 

as S. Typhimurium, S. Apeyeme, S. Kentucky, 

S.Daula, S. Newport, S. Tamale, S. Molade, 

S.Colindale, S. Lexington, S. Bargny, S. 

Enteritidis,S. Papuana, S. Labadi, S. Santiago, 

S. Magherafelt, S. Rechovot, S. Takoradi, S. 

Angers and S.Shubra were isolated from 

chickens.  While S. Inganda, S. Infantis and S. 

Larochelle were isolated from ducks but S. 

Virchow and S. Vejle were isolated from 

turkeys. S. Shangani and S.Jedburgh were 

isolated from quails while S. Alfort and S. 

Wingrove were isolated from pigeons, Ammar 

et al. (2016) conducted that the most frequently 

encountered serotype was Salmonella 

Enteritidis (56.25%), other serotypes as 

Salmonella Typhimurium (18.75%),  

Salmonella Labadi and Salmonella Kentucky 

(12.5% ) for each, On the other hand Cardinal 

et al. (2003) who recorded the most 

predominant Salmonella serovars were 

Salmonella Hadar (41.6%) and Salmonella 

Brancaster (20.8%), while Balala et al . (2006) 

found The most predominant Salmonella 

serovars was S. weltevreden followed by S. 

derby, S. enteritidis PT1, S. enteritidis phage 

type untypable, S. new port , S. albany  and S. 

Lexington, Saeed (2010) isolated  3 isolates 

belong to S. enteritidis and isolate belongs to S. 

arizonae, Fallah et al.(2013) found that 34 of 44 

isolates of Salmonella were Salmonella infantis 

(79.5 %), one strain (2.3%) of group C and 8 

strains (18.2%) of group D, also Nidaullah et 

al.(2017) found the predominant serovars were 

S. Albany (57/161), S.  Corvallis (42/161), and 

S. Brancaster (37/161). 

In this study, the antibiogram was carried out 

against different Salmonella serotypes using 10 

different antibiotic discs. The results revealed 

that (75%)                       of isolates were 

resistant to colistin sulphate, (50%) resistant to 

amoxicillin, gentamycin, nalidixic acid , 

cefatoxine , ceftriaxon also (25%) resistant to 

ampicillin, neomycin , norfloxacin , 

ciprofloxacin  while (75%) of isolates serovars 

were found to be sensitive to norfloxacin and 

ciprofloxacin and this results nearly were 

agreed with El-jakee et al . (2010) who found 

that  (80 %) of the isolates were sensitive to 

ciprofloxacin and (70%) for enrofloxacin and 

norfloxacin, also agreed with Selvaraj et al . 

(2010) who detected that the sensitivity of 

ceftriaxon was (62.50%) for 5 isolates (37.50%) 

for 3 isolates and sensitivity of  cafataxime  was 

(50%) for 4 isolates,(37.5%), also similar to 

Khallaf  et al.(2014) who reported  that the 

resistance to tetracycline and nalidixic acid was 

the most common (50%), followed by 

resistance to ampicillin (39.47%), streptomycin 

(34.21%) and ciprofloxacin (26.31%),and 

Yadav et al . (2017) who tested Salmonella 

positive samples for 12 different antimicrobials 

and resistance was found to colistin sulfate 

(83.33%) , 

The results of this study were differ from  

Ruzauskas et al. (2005) who reported that 8.1% 

were resistant to aminoglycosides (neomycin 

and gentamicin), also SOOMRO et al .  (2010) 

observed that all the Salmonella isolates 

showed resistance to ampicillin, and sensitivity 

to streptomycin, cefotaxime,  gentamicin, 

tobramycin and ciprofloxacin, the results were 

different from Fallah et al . (2013) who 
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observed that all isolates  strains were sensitive 

to cefotaxime and 100% were resistant to 

nalidixic acid, tetracycline and streptomycin, 

also differ from Tessema et al . (2017) who 

found the resistance of ampicillin (72.7%). 

In this study one isolate of Salmonella kentuky 

was sensitive to all antibiotics while the other 

one was resistant to all antibiotics except 

(neomycin) was intermediate and this agreed 

with Ammar et al .(2016) who observed that all 

Salmonella  kentucky sensitive to ciprofloxacin 

and gentamicin and  Hassan et al . (2016) who 

found Salmonella Kentucky isolates exhibited 

high rates of resistance against the majority of 

the used antimicrobials, where 100% (14 of 14) 

were resistant to ciprofloxacin, ampicillin, 

nalidixic acid and tetracycline, moreover 85.7% 

(12 of 14) showed resistance against both of 

cefotaxime and ceftazidime.  

In this study the number of  positive Salmonella 

samples which was detected by Real time PCR  

was 6 samples while the positive Salmonella 

samples which were detected by Traditional 

method  were 4 samples and that was agreed 

with  Kimura et al .(1999) who analyzed 100 

samples by TaqMan and found (10) were 

positive for Salmonella with both the kit and 

conventional culture methods and  (89) were 

negative with both. One sample was negative 

by the culture method but positive by the kit 

assay, and Somyanontanagul (2009) who tested 

906 samples were taken from 48 finishing pig 

farms by bacteriological methods and real-time 

PCR and found (20.64%) of samples were 

positive for Salmonella by bacteriological 

methods and (39.51%) and (37.19%) of 

samples were found Salmonella positive by 

real-time PCR (default setting) and real-time 

PCR (modified setting), Moreover Temelli et al 

. (2010) who collected a total of 259 samples  

from 50 layer flocks and tested by real -PCR 

and ISO culture methods and found the 

incidence of Salmonella in layer flocks by 

rPCR and culture was (61.0 and 55.6%) 

respectively, and Yan et al . (2014) who 

collected 16 samples of retail whole poultry 

from markets and tested by real time -PCR , 

PCR and traditional method  and found 7 of 16 

samples were positive by real time -PCR which 

were also tested positive by PCR ,while only 5 

samples were positive by traditional method.  

         On the other hand the results in this study 

were different from Nam et al . (2005) who 

collected 93 environmental samples including 

fecal slurry, feed /silage , drinking water , 

lagoon water , bulk milk tank , bedding soil and 

farm soil and analyzed for presence of 

salmonella by conventional culture methods 

and real time PCR and found all samples 

analyzed were negative for salmonella by both 

real time PCR and standard culture method , no 

false negative or false positive results were 

detected. 
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