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Summary 

The study was conducted on 250 samples, represented by 70 meat samples from 

each type of imported frozen and local fresh meat (Neck, Wing, Breast and Thigh), 

in addition to 110 swabs from worker's hands and equipment used in 

slaughterhouse and retail shops for meat in Diyala, from August 2020 – to April  

2021. Samples were collected aseptically in clean polyethylene bag and transported 

to the laboratory in icebox and submitted to routine procedures of isolation, 

identification, specification, in depends  on cultural, biochemical characteristics of 

colonies, level of contamination in addition to the sensitivities of isolates to 12 

commonly used antibiotics. The results revealed that out of 250 samples, 54 

(21.6%) were free from Enterobacteriaceae bacterial contamination; while 196 

(78.4%) were contaminated, , single isolates 123/278(44.2%); others 155 (55.8%) 

in mixed forms, either in  two isolates  65 (46.8%),  or three 7  (7.6%) or four 

isolates 1 (1.4%) in a sample.  

 In current study E. coli was the highest 102/ 278 (36.7%); followed by 

Klebseilla spp. 84(30.2%), Proteus spp. 34(12.2%), Enterobacter 28(10.1%), 

Salmonella spp. 22 (7.9%), Shigella spp. 6(2.2%) and Serratia spp. 4(1.4%). From 

frozen meat, the highest isolates was E. coli 27/79 (34.2%); followed by Klebsiella 

spp. 21 (26.7%); Proteus spp. 11 (13.9%); Enterobacter spp. 10 (12.7%); 

Salmonella spp. 6 (7.6%); Shigella spp. 3(3.8%); and Serratia spp. 1 (1.3%). While 

in Fresh meat, the highest one was Klebsiella spp. 30/78(38.5%), followed by E. 

coli 26 (33.3%); Enterobacter spp. 10 (12.8%), Proteus spp. 8 (10.3%), and 

Salmonella spp. 4 (5.1%). Meanwhile from equipment the highest isolate was E. 

coli 49/ 121 %)40.5( , followed by   Klebsiella spp.  33( 27.3%), Proteus spp. 

15(12.4%) , Salmonella spp. 12(9.9%) , Enterobacter spp. 8(6.6%), Shigella 

spp.and Serratia spp. each 2 (1.7%).  



 

The highest viable bacterial counts from frozen meat, were from neck log 

10(5.50 ±0.01); wing (5.40±0.03); thigh (5.36± 0.03) and breast (5.18± 0.09). While 

from fresh meat, from breast, log 10 (4.85± 0.01); followed by thigh (4.70 ±0.04); 

neck (4.60 ±0.03); and wing (4.50± 0.07). Coliform count from frozen meat, neck 

log10 (5.46± 0.03); wing (5.00 ±0.04); thigh (4.99 ±0.10) and breast (4.79± 0.08). 

While from fresh meat, the highest was from thigh log10 (4.42± 0.01); breast (4.41 

±0.07); wing (4.36± 0.02); and neck 3 (4.32± 0.08). The best antibiotics to which 

all isolates were sensitive were Amikacin (AK30μg); Chloramphenicol (C30 μg); 

Ceftriaxone (CRO 30 μg) Cefepime (FEP 30 μg). [At the same time all isolates 

were resistant to Amoxicillin (AML25 μg) and Ampicillin (AMP 10 μg). The 

sensitivities to other antibiotics were in between].  

Klebsiella pneumoniae, Proteus mirabilis and Enterobacter asburiae 16S 

ribosomal RNA gene were registered after the correspondence of the National 

Center for Biotechnology Information and obtained accession  number and became 

a reference to Iraq and the Middle East and the world. 

 The levels of contamination exceeded the limit level depended in this field. The 
highest contamination was with E. coli and Klebsiella. The isolates showed 
multiple antibiotics resistant Amoxicillin (AML25 μg) and Ampicillin (AMP 10 
μg). Microorganisms that are transmitted through food from the family of 
Enterobacteriaceae, such as poultry meat. These organisms lead to diseases 
transmitted through contaminated food. example, shigellosis, Salmonellosis, the 
runs etc. Chloramphenicol showed the highest zones of inhibition, and all the 
E.coli  , Klebsiella ,proteus , Enterobacter  salmonella Shigella Serratia  were 
susceptible to it, hence it should be preferred over novobiocin,. Which showed 
resistance in all . Sensitivity of Enterobacteriaceae group of microorganisms to 
known antibiotics is decreasing. Decreased sensitivity to carbapenem group of 
antibiotics is a matter of concern. The study that was conducted on fresh local 
chicken meat and frozen chicken meat of the Turkish type, the results show the 
pollution rate in both types is very high, and the authorities must. Regulatory and 



 

health authorities move quickly to prevent this contamination in the markets. The 
spread of the Iraqi picture is very high .       
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1.1. Introduction: 

     Food safety issues are becoming more important in international trade (Kenneth 
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considerable illness and even death (Quintavalla and Vicini 2002). It has found that 

every year there are between 24 to 81 million cases of food- borne illness every 

year and out of which 50% are associated with meat and poultry (Gravani 1987; 

Mcbean, 1988; Albrecht 1986) 

    The increase in chicken meats' consumption is associated with the high 

nutritional value, lower cost, conveniences, and various aspects for the consumer 

(Islam et al., 2004). 

    It is believed that meat from healthy animals is free from microorganisms. Meat 

contamination occurs due to the handling of raw meat and transmitted by the liquid 

in raw meat more than cooked meat (Javadi and Saeid, 2011; Koffi-Nevry et al., 

2011; Darshana et al., 2014).  

 Slaughter shops in the markets   usually has various sources of meat 

contamination with microbes as skin, attached soil, and the contents of the animal's 

digestive tract. Fecal materials are a significant source of contamination via direct 

deposition and indirect contact through contaminated tools used in slaughtering, 

cutting and transport, as well as people working in the slaughterhouses (Holzapfel, 

1998; Borch and Arnder, 2002; Mead, 2004; Salihu et al., 2010; Keshab, 2015).  

The refrigerated poultry meat would be spoilage when stored for an extended 

period due to the microorganism actions and the biochemical transformations 

inside the product (Asghar et al., 1988).  

    In Iraq, poultry slaughtered manually, therefor contaminated by different 

microorganisms bacteria, fungus even parasites from soil or contaminated earth 

with other poultry wastes (Fayad and Naji, 1989).  

Multiplex PCR technique is used to identify the organisms (Edel et al., 2008; 

Lee et al. 2009). This technique detects the microorganism with high sensitivity 



 

and specificity (Anbazhagan et al., 2010). The mechanism work of PCR depends 

on replicating the DNA segment for the identification of microorganisms (White et 

al., 2013). 

1.2. Aims of study: 

1. Isolate and Identified Enterobacteriaceae of zoonotic importance from chicken's 

meat. 

2. Simultaneously detect some of the Enterobacteriaceae isolates from chicken's 

meat through Multiplex PCR based method. 

3. Determine the level of meat contamination 

4. Determine the sensitivity of isolates to most commonly used  antibiotics. 

 

 

 

 

 

 

 

 

 2. Literature Review 

2.1. Introduction 

Poultry meat is considered a main source of meat in the world (Kearney, 2010). 

Chicken and turkey are the major types of poultry meat. Chicken meats comprise 


