
Mesopotamia Environmental Journal                                      ISSN 2410-2598                                                 
Mesop. environ. j. 2016, Spicial Issue A.;33-38 
 (proceding of 6th International conference for Environmental Sciene –University of Babylon). 

www.bumej.com 33 
 
 

 
 

 Bacteriological and Molecular  detection of Salmonellatyphimurium 

from Chicken Meat in AL- Najaf province 
Angham Jasim Muhammed Ali1    Haqee Abd.Al.Abaas Essa2   Amer A. Al-Ramahi3 

1,2,3 Institute of pathology analysis, University of  Technical  
Corresponding Author: Haki196200@gmil.com 

 
To cite this article:  
 
Ali,A.J.M.;Essa,H.A.;Al-Ramahi,A.A.Bacteriological and Molecular  detection of Salmonellatyphimuriumfrom Chicken Meat in AL- 
Najaf province. Mesop. environ. j., 2016, Spicial Issue A.;33-38. 
 

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License. 

 
 
 

 
 
 

Abstract  
         This study was conducted to detect the prevalence of Salmonellae  infection among isochicken meat samples 

imported from different area to local markets in Najaf governance. The result showed that 11 and 13 isolates were belong 

to Salmonella spp. According to identification by Biochemical test and vitek system respectively , where as the result of 

identification by PCR using 16s , ,RNA and inVA gens showed that only 17 and 8 isolates were belong to Salmonella spp 

respectively . out of 25 Salmonella spp. Isolates that detected by PCR only 10 isolates were belong to Salmonella 

typhimurium.the highest percent  age of isolates were 85.8 % for  foreign origin and the lowest percent  age were 23% from 

local origin. 

 Keywords: Meat, S.typhimurium, PCR. 
  
 

Introduction 

          Poultry meat is the combination of muscle tissue, attached skin, connective tissue, and edible organs of avian species 
commonly used for food. Chicken meats comprise about two-thirds of the total production in the world[1]. 

Several nutritional factors such as high level of protein and low fat content and favorable content of unsaturated fatty acids 
contribute to the popularity of poultry meat, of which sensory, dietary and economic factors are important. Poultry meat is 
easy to prepare at home and widely used in restaurants and fast-food establishments. There is no primary religious 
restriction on the consumption of poultry meat[2]. 

Poultry products have always topped the incidence of salmonellosis in many developing countries including India, Egypt, 
Brazil and Zimbabwe[3]. Contamination with Salmonella in poultry products can occur at multiple steps along the food 
chain, which includes production, processing, distribution, retail marketing, handling and preparation[4].. 
Salmonellatyphimurium are the most predominant isolated organisms in most S. typhimurium cases associated with the 
consumption of contaminated poultry, pork and beef products[6]. The S. typhimurium isolates are commonly found to be 
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antimicrobial resistant, and to evaluate the analytical methods currently used for identifying these emerging strains, in 
particular to advise whether the public health risk, when detecting these strains in animals or food, should be considered 
similar, more or less important than (other) S. typhimurium strains[7]. PCR based on oligonucleotide primers called m-
PCR has been developed which is more quickly and sensitive than bacterial culture[8]. 

Therefore the objective of this study is to detect the prevalence of S. typhimurium in frozen raw chicken meat to take care 
during cooking and consumption of these products and confirmation of isolates using PCR. 

Material and Methods 

Sample collection 
         Chicken samples were collected from different market in AL-Najaf city with different origin include different 
trademark (local and foreign Chicken,) about 25 g of meat sample were placed in enrichment medium tetrathionate broth 
and then transported to microbiology laboratory for 18-24 hr at 37°C.. This study was occurred during the period from 
December 2014to June 2015.  
Isolation and identification of Salmonella spp.  

          The samples were cultivated on selective media such as bismuth sulphate agar, chromogenic agar and incubate at 

37C˚ for 18-24 hr. Samples were subjected to biochemical tests such as (TSI), Sulfide-Indole- (SIM), (MRVP), Urea, and 

Api20-E system.(9) 

Specific Primers Sequence Used for PCR Amplification  

          The primers used for the detection specific sequence of 16s rRNAgene ribosomal genes of Salmonella spp F 

(CGG,ACG,GGT,GAG,TAA,TGT,CT)and,R (GTT,AGC,CGG,TGC,TTC,TTC,TG) with size product  406bp(10 )and 

invAgene encoding proteins of a type (T3SS) III secretion system F  

ATG,CCC,GGT,AAA,CAG,ATG,ATG,AGR,CTC,GCC,TTT,GTC,GGT,TTT,AGR with size product  558bp.(11).These 

primers were specific for designed in this study by using NCBI Gene Bank and Primer online and provided by (Bioneer 

company, Korea) . 

DNA extraction  

          The bacterial DNA was extracted by using Genomic DNA kit according to the manufacturer’s instruction (U.S.A). 

Preparation master mix for Detection of 16s rRNAand invAgenes  

          For the detection of S. typhimuriumby PCR, the PCR amplification mixture consist of  5 μl of  PCR PreMix 

[(Bioneer Korea.)contain: bacterially derived Taq DNA polymerase; dNTPs which include: 400 μM of each dATP, dGTP, 

dCTP, dTTP; 3mM of Mgcl2. Yellow and blue dyes as loading dye] , 5 μl of template DNA, 1.5 μl of each forwarded and 

reversed primers and 7. Μl PCR water to complete the amplification mixture to 20 μl. The thermocycler condition were 

controlled as following for both 16s rRNA and invA genes: initial deneturation at 95ºC for 1 min. and 30 cycles of  95C˚ 

for 5min ;55ºC for 30 s at 55 C˚ and 72 C˚ for 45swith final extension at 72ºC for 7 min. 

Electrophoresis:  

          The  PCR products resulted from  amplification ofSalmonella spp. specific-PCR were analyzed with electrophoresis 

on 1% agarose gel stained with ethidium bromide and visualized by UV illumination. The amplification were compared 

with  DNA marker (2000 bp).  

Results and Discussion 
Culture characters 

         The total percentage of isolation on tetrathionate broth, bismuth sulphate agar, chromogenic agar was 65.2% (65/150), 

50 % (75/150, the highest percent age of isolation was India than localorigin. The colonies of Salmonella spp.on 

chromogenic agar were variable in size convex and mauve in color. 
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(Figure 1)Salmonella spp.orS. tyhimurium on chromo Salmonella agar. 

Identification of S.typhimurium byVitek system 

          Salmonella isolates were showed positive productive results to H2S, TSI, SIM and gives negative for indole, 

VogsProskauer and ureas. The total percentages of these tests were 44.2% (10 \ 25).While the result of Vitek showed that 

13 isolated positive from 25 with percentage 53.5% as in( table 1). 

Table 1. Detection of S. typhimurium byBiochemical test and Vitek system 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A:India origin :B:U.S.A  C:Turkish D:al-kafeel E:Al Kathem 
 
Detection of S. typhimurium  by   PCR  
          The result of PCR showed that  17( 68%) isolates were belong toS. typhimurium by appearing of amplican with 406 
bp by amplification of 16s , RNA and 558bp by amplification of invA gene. 
The total percentage  for isolation of S. typhimurium from chiken meat  was 68 % .The highest percentage was from 
Alkafeal meat using16s rRNA compred with 50% using invA gene. (Table 2). 

 

 

 

 

 

 Biochemical 

test 

Vitek system  

Origin   No. of 

tested  

sample  

No. of  

positive  

(%)  No. of  

positive  

 

(%)  

A  5 3 63.8  2 45 

B  4 2 50  1 25 

C  6  3 50 2 33.3 

D  4 2 50 3 63.8 

E  6  2 33.3 2 45 

Total  25 12 53.5 10 44.2 
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Table 2.detecting ofS. tyhimurium by PCR technique. 

 

 Detecting by16s r RNA Detecting byinvA 

Origin 

trademark  

No. tested  

sample  

No. of  

positive  

%  No. of  

positive  

%  

A  5  3 45 2 20 

B  4  1 25 0  0  

C  4  2 50 1  25  

D 6  3 50 3  50  

E  6  1 10 2  33.3  

Total T  25  10 40 8 30.4  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. agarose gel electrophoresis for amplification of 16s rRNA gene (406bp) of Salmonella spp. lane 1 , lane 2,3,13 

negative results ,lane 3,4,5,6,7,8,9,10,12, positive results.  

 

 

 

 

 

 

 

 

 

 

 

Figure 2. agarose gel electrophoresis for amplification of invA gene (558bp) of Salmonella spp,lane 3,4, 6,8,9,10,11,12, 

positive results as S. typhimuirumspp. Lane  2,7,13negative result . 
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          Salmonellosis is considered one of the anthropozoonotic disease of a serious medical problem and raises great 

concern in the food industry. Poultry is the most potential source of Salmonella food poisoning in man (12).  

In the present study the prevalence of Salmonella sppbased on Tetrathionat broth as enrichment media were 65.2% 

(65/150), 50 % (75/150  for both origion,this results came compatible with (13) who isolates(58.6%)  of Salmonellafrom 

chicken meat when used Tetrathionat broth as pre enrichment media 42 ˚C and higher than those obtained by (14) (48%) 

and (11) (31.4%) The difference in the results may be attributed to difference in sampling procedure.  

          Several bacteriological selective media have been used to isolating Salmonella spp. like bismuth sulphate agar and 

the results of isolation were agree with finding  of (14) when use Bismuth sulphate agar to isolated Salmonella from a 

ported chicken in market of Baghdad city which . Other chromogenic agar was used as one of the latest techniques that 

used in recent decade to rapid isolation of pathogenic agent in water and food ( 12,15)the reason of this variation due to the 

difference in the number of samples examined and health standards in the massacres.  

The present study shows that the total percentage isolation  ofSalmonella spp. according to the reading of vitek system were 

12 isolates from 25 with percentage 92.5% and this percentage was very closer to (16) that was his result 99% when 

evaluated vitek as indicator for Salmonella enterica.  

           In this work molecular genetics study has been carried out to identify the genetic characters of Salmonella by using 

of 16s r RNAgeneor invA gene  (10) , the results showed that chicken meat samples were 92% (23/25). These results 

obtained were in corroboration with (17). The high relationship found between isolates from chicken meat and patient with 

food poisoning signs indicates a close genetic relationship between Salmonella isolation of Salmonella typhimuriumfrom 

poultry meat compared to that isolates from human.  
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