
 

 

 

       Assiut University      

       Faculty of Veterinary Medicine 

       Department of Food Hygiene 
 

Thesis Presented by 

M.V. Sc. (Assiut University)  

For 

The degree of Ph.D. 
(Milk Hygiene) 

Under the supervision of 

                    Prof. Dr.                                                               Prof. Dr.  

      Prof. of Milk Hygiene                                                     Prof. of Milk Hygiene and Head of 

      Faculty of Vet. Med., Assiut Univ.                                  Food Hygiene Dept. 

                                                                                                       Faculty of Vet. Med., Assiut Univ. 

                                                                  

Prof. Dr. 

Head Researcher of Milk Hygiene 
Animal Health Research Institute 

Assiut - Egypt 
1441 H – 2020 AD 



 CONTENTS

 

 

 Page 

1 Introduction …………………………………………………....... 

9 Review of Literature …………………………………………....... 

9 I- History…………………………………………………………. 

12 II- Characters of Arcobacter spp. ……………………………........... 

18 III- Public health and economic significance of  Arcobacter spp. …. 

27 IV- Virulence factors of Arcobacters………………………………... 

33 V- Incidence of  Arcobacter spp. in eggs and egg-based products…. 

34 VI- Characteristics and significance of propolis ……………………... 

38 VII- Characteristics and significance of chitosan ……………………... 

43 Material and Methods ……………………………………………....... 

71 Results ……………………………………………………………….. 

85 Discussion ……………………………………………………………. 

103 Conclusion …………………………………........................................ 

107 Summary ……………………………………………………………... 

110 References ……………………………………………………………. 

 
Arabic summary ……………………………………………………… 



List of Tables, Figures and Photos 

Title Page 

 Incidence of Arcobacter species in the examined table egg Table 1.

samples.………………............................................................................. 

 

71 

 Incidence of Arcobacter species in the examined balady hen’s egg Table 2.

samples …………………........................................................................... 

 

71 

 Incidence of different Arcobacter species recovered from the Table 3.

examined balady hen’s egg samples……………………………………….. 

 

72 

 Incidence of Arcobacter species in the examined farm hen’s egg Table 4.

samples ……………………………………………………........................ 

 

72 

 Incidence of different Arcobacter species recovered from the Table 5.

examined farm hen’s egg samples………………………………………….. 

 

73 

 Incidence of Arcobacter species in the examined egg-based Table 6.

products samples…………………………………………………………... 

 

73 

 Incidence of different Arcobacter species recovered from the Table 7.

examined mayonnaise samples……………………………………………. 

 

74 

 Incidence of different Arcobacter species recovered from the Table 8.

examined cream cake samples ………………………………………….…... 

 

74 

. Incidence of different Arcobacter species recovered from the Table 9

examined crème caramel samples …………………………………………. 

 

75 

 Incidence of Arcobacter species recovered from the examined egg Table 10.

and egg-based products ……………………………………………….   

 

76 



 Incidence of different Arcobacter species recovered from the Table 11.

examined egg and egg-based products samples by conventional method….. 

 

77 

 Incidence of Arcobacter butzleri recovered from the examined Table 12.

egg and egg-based products samples by conventional method.…………. 

 

78 

 Incidence of Arcobacter butzleri recovered from the examined Table 13.

egg samples by different methods.………………………………………... 78 

 Molecular identification of the isolated Arcobacter butzleri strains Table 14.

harboring  virulence genes from the examined egg samples.……… 79 

 Effect of different concentrations of propolis on Arcobacter Table 15.

butzleri count on egg shell..………………………………………………… 83 

 Effect of different concentrations of chitosan on Arcobacter Table 16.

butzleri count on egg shell..………………………………………………… 83 

 Incidence of Arcobacter species recovered from the examined egg Figure 1.

and egg-based products samples……………………………………… 

 

76 

 Incidence of different Arcobacter species recovered from the Figure 2.

examined egg and egg-based products samples by conventional method ….. 

 

77 

 Effect of different concentrations of propolis and chitosan on Figure 3.

Arcobacter butzleri count in egg shell ……………………………………… 84 

 Agarose gel electrophoresis of the PCR of 16S rRNA gene for Photo 1.

DNA extracted from analyzed Arcobacter butzleri isolates ……………… 

 

80 

 Gel photograph of Polymerase Chain Reaction targeting Photo 2.

Arcobacter butzleri  putative virulence genes, cadF and pldA genes ….…… 

 

81 

 Gel photograph of polymerase chain reaction targeting Arcobacter Photo 3.

butzleri putative virulence genes, CiaB………………………… 82 



                                                                          Summary  
 

  
107 

 
  

Summary 

In the present study the prevalence of Arcobacter spp. was 

determined in 150 egg samples including balady hen’s eggs and farm 

hen’s eggs (75 samples each as every 5 eggs constitute one sample) and 

in 90 samples of egg-based products including mayonnaise, cream cake 

and crème caramel (30 each) that were collected from different 

localities in Assiut City, Egypt. 

Arcobacter was recovered from 18.7% of balady hens’ egg shells 

and could be isolated from egg content in a percentage of 13.3% using 

Arcobacter selective agar (ASA) supplemented with CAT supplement. 

The identified species were A.butzleri which could be isolated only 

from 5.33% of egg shell samples and failed to be detected in egg 

contents, A. skirrowii with a percent of 8% from each of egg shell and 

egg contents and A. cryaerophilus which could be isolated from 5.33% 

of each egg shell and egg contents.  

In case of farm hens’ eggs, Arcobacter spp. isolates represented 

9.3 and 2.7% from egg shells and contents, respectively. The recovered 

isolates were A.butzleri with a percentage of 1.33% from egg shell 

samples and not detected in egg contents,  A. cryaerophilus was 

detected in both shell and contents in a ratio of 1.33% for each and A. 

skirrowii with percentages of 6.7 and 1.33% from egg shell and 

contents, respectively. 

Regarding to egg-based products, Arcobacter spp. were existed in 

in 5 (16.7%) of the examined mayonnaise samples.  In addition, A. 
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cryaerophilus and A. skirowii were isolated from the positive samples 

in incidences of 6.7 and 10%, respectively. While  A. butzelri was not 

detected in the examined samples.  

The incidence of Arcobacter in the examined cream cake samples 

was 6.7%. However, A. cryaerophilus was the only identified species 

from positive samples (6.7%). 

Moreover, A. skirowii was the only identified species  of the 

isolated Arcobacter strains from the examined crème caramel samples 

with a ratio of 01%. 

The identified A. butzleri strains were subjected to confirmation 

by using PCR and the results were compatible with the biochemical 

identification. 

In the present study, PCR was carried out for screening of some 

putative virulence genes in the isolated A. butzleri strains. The obtained 

data revealed that the detected genes were cadF and pldA in one strain 

and cadF only in another strain. The gene ciaB gene could not be 

recovered from any tested strain, while, there were 3 isolates did not 

carry any of the studied virulence genes.  

The effect of propolis and chitosan on survival of A.butzleri was 

evaluated by coating of egg shells with different concentrations of both 

(4 and 8% propolis; 2 and 4% chitosan) following the shells inoculation 

with the previously isolated and identified A.butzleri carrying cadF and 

pldA genes to yield a concentration of 1×108 cfu/egg shell. The eggs 

stored in refrigerator at 5±1⁰C. A.butzleri counts were determined at 0, 
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2, 4, 7, 9, 11, 13 and 15 days. Propolis 8%, chitosan 2% and propolis 4% 

caused significant (P < 0.05) drop in A. butzleri count and propolis 8% 

effect was the highest.  

The results indicated high potential of propolis and chitosan as 

antibacterial and disinfectant agents, suggesting their potential 

application as egg decontamination and disinfection for safe prolonged 

storage shelf life. 

The public health hazards and the recommended measures 

required to prevent contamination of eggs and its products by 

Arcobacter were discussed.  

 

  

 


