DEDICATION

To

The soul of my dearest father and mother

Allah bless and mercy for them

To

My loving brothers and sisters



AKNOWLEDGEMENTS

I would like to thank God for every thing giving to me, for his support, confidence, and
hope. | would like to thank my supervisor Prof. Dr. Galal Eldin Elazhari and my co-advisor
Prof. Dr. Mohammed Abdel Salam for their help and encouragement.

I would like to thank my parents, my father Prof. Dr. Daif allah and my mother Amna, my
brothers and sisters for their support during my study.

I would like to thank and appreciate Sudan University of Science and Technology and
Deanship of Scientific Research of the Sudan University of Science and Technology Prof.
Dr. Amal Omer Bakhiet for funding my study, supporting, and facilitating my work in the
microbiology laboratory. | would like to thank and appreciate my colleagues in Sudan
University of Science and Technology Collage of Veterinary Medicine for their support
and encouragement; Mr.Yousof Bakhiet, Dr. Khaled Radwan, Mr. Mohamad Majboor,
Dr.Seham llias, Dr. Maria Taha, Dr. Ahmad Jafar, Mr. Emam Abdalla, and Najwa
Abdalla. I would like to appreciate the cooperation of poultry companies during the
preparation of this research work namely; University Chicken Farm, Sayre Chicken,
Kuwaiti Chicken, Rivera Chicken and king Chicken. To all dear colleagues, friends and
people that have been collaborating during the years and supported the experimental part
of this work.

I would like to thank the Ministry of Higher Education in Sudan for the PhD degree
scholarship, and the Ministry of Higher Education in Jordan for nominated me to this

scholarship.



Table of Contents

Title Page
Dedication I
Acknowledgements T
Table of Contents "
List of Tables X
List of Figures XVII
List of Abbreviations XV X
Abstract XX|
padld XXIV
Chapter One 3
Introduction \
Chapter Two o

2. Literature Review °

2.1 The Genus Listeria °

2.2 Discretion of L.monocytogenes 1

2.3 Growth requirements v

2.4 Characteristics of Listeria monocytogenes A

2.5 Epidemiology A
2.6 Listeriosis Y
2.7 Transmission Mechanisms Yo
2.7.1 Endogenous Transmission Yo
2.7.2 Exogenous Transmission Yo
2.8 Listeria in Sudan Yo




2.9 Distribution of L.Monocytogenes Yo
2.9.1 Distribution of L.Monocytogenes in foods Yo
2.9.2 Distribution of L.Monocytogenes in raw chickens YA
2.9.3 Distribution of L.Monocytogenes in RTE chicken meat products ' q
2.9.4 Distribution of L.Monocytogenes in other foods products Y
2.10 Food-Borne Outbreaks Yy
2.11 Freezing effects on bacteria . 26
2.11.1 Factors that affect resistance or susceptibility to freezing 28
2.12 Detection Methods 31
2.12.1 Conventional cultural method 31
2.12.2 PCR-based detection of L. monocytogenes 33
2. 13 Antibiotic Resistance for L. Monocytogenes 34
2.14 Swabbing 36
Chapter Three 38
3. Materials and Methods 38
3.1 Sample collection. 38
3.1.1. Samples for Isolation and identification of listeria monocytogenes from

fresh raw dressed broiler chicken in Sudan. (Experiment one). 38
3.1.2. Samples for Isolation and identification of listeria monocytogenes from

frozen dressed broiler chicken in Sudan. (Experiment two). 38
3.1.3. Samples for Isolation and identification of listeria monocytogenes from

dressed broiler chicken ready to eat products in Sudan. (Experiment three). 38
3.1.4. Samples for Isolation and identification of listeria monocytogenes from

frozen and shock frozen dressed broiler chicken in Sudan. (Experiment four). 39
3.1.5. Samples for investigation of the effect of frozen & shock frozen on

Listeria monocytogenes contaminated meat Chicken in vitro. (Experiment | 39

five).




3.1.6. Samples for Isolation and identification of listeria monocytogenes from

Breeding and Slaughter house (abattoir). In Sudan. (Experiment six). 40
3.2 Reference bacterial Strains 41
3.3 Bacteriological media 41
3.3.1 Brain Heart Infusion Broth 41
3.3.2 Fraser Broth Base 42
3.3.3 Fraser Supplement 42
3.3.4 Half Fraser Supplement 43
3.3.5 Listeria Selective Agar Base 43
3.3.6 Selective Supplement 43
3.3.7 Chromogenic Listeria Agar m
3.3.8 Chromogenic Listeria Selective Supplment 44
3.3.9 Muller-Hinton Broth 45
3.3.10 Motility Test Medium 45
3.3.11 Sheep Blood Agar Base 45
3.3.12 Tryptone Soya Agar 16
3.3.13 Yeast Extract agar 16
3.3.14 Tryptone Soya Broth 46
3.3.15 Yeast Extract powder 50
3.4. Isolation and identification of L. monocytogenes 48
3.4.1. Sample Preparation and Isolation of Listeria spp 48
3.4.2. Confirmation of Listeria spp 48
3.4.2.1. Gram Staining 49
3.4.2.2. Catalase Test 49
3.4.2.3. Oxidase Test 49




3.4.2.4. Motility Test 49
3.4.3. Confirmation of Listeria monocytogenes (Biochemical Identification

of Listeria monocytogenes) >0
3.4.3.1. Haemolysis test 50
3.4.3.2. Christie, Atkins, Munch-Petersen (CAMP) Test 50
3.4.3.3. Carbohydrate Utilization 51
3.5 Storage of Listeria monocytogenes 52
3.5.1 Frozen Culture 52
3.5.2 Dry Freezing (lyophilization) 52
3.6 Confirmation of Isolated L. Monocytogenes by Molecular Technique

(PCR Techniques) 52
¥,6.). DNA Extraction 52
V. Cell Wall Lysis 52
2. Nuclei Lysis 53
Y. RNase 53
£. Protein Precipitation 53
°. Unfolding of DNA by Isopropnol 53
3.6.2 Measurement of DNA Concentration 54
3.6.3 Polymerase Chain Reaction (PCR) 54
3.6.3.1 Primers 54
3.6.3.2 Preparation of the Reaction Mixture 55
3.6.3.3. PCR Protocol used for amplification of actA gene 55
3.6.3.4. PCR Protocol used for amplification of hlyA gene 56
3.6.3.5. PCR Protocol used for amplification of iap gene 56
3.6.4 Detection of Amplified PCR Products 56

Vi




3.7 Susceptibility to Antimicrobial Agents-Microbroth Dilution Method 57
3.7.1 Antibiotics 57
3.7.2 Preparation of Cultures 57
3.7.3 Test Media 58
3.7.4 Preparation of Antibiotic Stock Solutions 58
3.7.5 Antimicrobial Assay 59
3.8 Interpretation of Results 59
Chapter Four 60
4. Results 60
4.1 Isolation of Listeria species using the conventional method. 60
4.1.1 Isolation of Listeria species using the conventional method from fresh
raw dressed broiler chicken. 60
4.1.2 Isolation of Listeria species using the conventional method from
frozen dressed broiler chicken. 61
4.1.3 Isolation of Listeria species using the conventional method from
dressed broiler chicken ready to eat products. 61
4.1.4 lsolation of Listeria species using of conventional method from frozen
and shocked frozen dressed broiler chicken. 62
4.15 Isolation of Listeria species using the conventional method from
artificially infected broiler meat with Listeria monocytogenes. 63
4.1.6 Isolation of Listeria species using the conventional method from
Breeding and Slaughter house (abattoir). 65
4.2  Results of classical biochemical tests and growth on selective media of
. 66
Listeria isolates.
4.2.1 Results of classical biochemical tests and growth on selective media of
Listeria spp isolated from fresh raw dressed broiler chicken. 66
4.2.2 Results of classical biochemical tests and growth on selective media of
suspected Listeria spp. Isolated from frozen dressed broiler chicken. 69
4.2.3 Results of classical biochemical tests and growth on selective media of
72

Listeria spp.isolated from broiler chicken ready to eat products.

vii




4.2.4 Results of classical biochemical tests and growth on selective media of

Listeria spp. isolated from frozen and shock frozen dressed broiler chicken. 4
4.2.5 Results of classical biochemical tests and growth on selective media of

the isolates from frozen dressed broiler chickens artificially infected  with | 7¢
Listeria monocytogenes.

4.2.6 Results of classical biochemical tests and growth on selective media
Listeria pp. isolates from Breeding and Slaughter house (abattoir). [
4. 3. ldentification of L. monocytogenes. 79
4. 3.1 Rapid biochemical test (Microbact™ Listeria 12L Kit). 79
4.3.1.1 Rapid biochemical test (Microbact  Listeria 12L Kit) used for the
identification of listeria spp. Isolated from fresh raw dressed broiler chicken. ”
4. 3.1.2 Rapid biochemical test (Microbact Listeria 12L Kit) used for
idintifecation of listeria spp. Isolated from frozen raw dressed broiler chicken. 82
4.3.1.3 Rapid biochemical test (Microbact  Listeria 12L Kit) for the listeria
spp. Isolated from dressed broiler chicken ready to eat (RTE) products. 85
43.1.4 Rapid biochemical test (Microbact Listeria 12L Kit) used for
idintifecation of  listeria spp. Isolated from frozen dressed broiler chicken | gg
and shocked frozen dressed broiler chicken.

4.3.1.° Rapid biochemical test (Microbact Listeria 12L Kit) used for
idintifecation of the listeria spp. Isolated from frozen dressed broiler chickens

and frozen dressed broiler chickens artificially infected with L. %0
monocytogenes.

4.3.1.6 Rapid biochemical test (Microbact  Listeria 12L Kit) for the listeria
spp. Isolated from broiler chicken Breeding and Slaughter house (abattoir). ol
4.3.2 CAMP (Christie, Atkins, Munch-Petersen) test. 93
4. 4 Presence of Listeria spp. using conventional bacteriological method. 95
4.4.1 Presence of Listeria spp. using conventional bacteriological method for
fresh raw dressed broiler chicken. %
4.4.2 Presence of Listeria spp. using conventional bacteriological method in
frozen dressed broiler chicken. %8
4.4.3 Presence of Listeria spp. using conventional bacteriological method in 100

dressed broiler chicken ready to eat products.

viii




4.4.4 Presence of Listeria spp. using conventional bacteriological method

for of frozen and shocked frozen dressed broiler chicken. 102
4.4.5 Presence of Listeria monoctyogenes in frozen dressed broiler chickens

and frozen dressed broiler meat artificial infected using conventional | 105
bacteriological method.

4.4.6 Presence of Listeria spp. using conventional bacteriological method in
breeding house broiler chicken. 106
4.5 Confirmations of L. monocytogenes using PCR molecular technique. 110
4.5.1 Amplification of the actA gene (827 bp) target sequence. 110
4.5.2 Amplification of the hlyA gene (417 bp) target sequence. 114
4.5.3 Amplification of the iap gene (131 bp) target sequence. 118
4.5.4 Presence of confirmed L.monocytogenes using PCR technique. 122
455 Comparison of L. Monocytogenes Detection Using ISO Culturing
Method, and PCR based Molecular Technique. 122
45.6 Presence of confirmed L. monocytogenes in fresh, frozen, shock frozen

raw dressed broiler chickens and RTE chicken meat products. 124
4.5.7 Susceptibility to antimicrobial agents-microbroth dilution method. 124
Chapter Five 126
Discussion 126
Conclusion 137
Recommendations 139
References 141
Appendix 168




List of Tables

Table Description Page
1 Biochemical differentiation of Listeria species. 6
2 Optimal growth conditions of L. monocytogenes. 8
3 Incidence of L. monocytogenes in raw chickens. 19

Incidence of L. monocytogenes in chickens products &
4 other food products. 22
5 Food-borne outbreaks due to L. monocytogenes. o5
6 Total number of suspected Listeria spp. isolated from fresh
raw dressed broiler chickens 60
7 Total number of suspected Listeria spp. isolated from
frozen raw dressed broiler chickens 61
Total number of suspected Listeria spp. isolated from
8 frozen chicken-burger, frozen chicken-sausages, frozen
broiler chickens meat balls (Kofta), chicken-shawerma & 62
chicken-mortadella .
Total number of suspected Listeria spp. isolated from fresh
9 dressed broiler chickens, frozen broiler chickens & shock f 62
frozen broiler chickens
Total number of suspected Listeria spp. isolated from
10 frozen dressed broiler chickens contaminated with Listeria 63
monocytogenes.
Total number of Listeria spp. isolated from shock frozen
11 dressed broiler meat artificially infected with Listeria 64
monocytogenes.
Total number of suspected Listeria spp. isolated from
12 Breeding and Slaughter house (abattoir). 65
Results of classical biochemical tests and growth on
13 selective media of Listeria isolates from fresh raw dressed 67

broiler chickens samples collected from station one.




14

Results of classical biochemical tests and growth on
selective media of Listeria isolates from fresh raw dressed

broiler chickens samples collected from station two.

67

15

Results of classical biochemical tests and growth on
selective media of Listeria isolates from fresh raw dressed

broiler chickens samples collected from station three.

68

16

Results of classical biochemical tests and growth on
selective media of Listeria isolates from fresh raw dressed
broiler chickens samples collected from station four.

68

17

Results of classical biochemical tests and growth on
selective media of Listeria isolates from fresh raw dressed

broiler chickens samples collected from station five.

69

18

Results of classical biochemical tests and growth on
selective media of suspected Listeria isolates from frozen

raw dressed broiler chickens station one

70

19

Results of classical biochemical tests and growth on
selective media of Listeria isolates from frozen raw dressed

broiler chickens samples collected from station two.

70

20

Results of classical biochemical tests and growth on
selective media of Listeria isolates from frozen raw dressed

broiler chickens samples collected from station three.

71

21

Results of classical biochemical tests and growth on selective
media of  Listeria isolates from frozen raw dressed broiler

chickens samples collected from station four.

71

22

Results of classical biochemical tests and growth on
selective media of  Listeria isolates from frozen raw

dressed broiler chickens samples collected from station five.

72

23

Results of classical biochemical tests and growth on
selective media of Listeria isolates from frozen chicken-

burger.

72

24

Results of classical biochemical tests and growth on
selective media of Listeria isolates from frozen chicken-

sausage.

73

Xi




25

Results of classical biochemical tests and growth on
selective media of Listeria isolates from frozen chicken-
balls (Kofta).

73

26

Results of classical biochemical tests and growth on
selective media of Listeria isolates from RTE chicken-

shawerma.

73

27

Results of classical biochemical tests and growth on
selective media of Listeria isolates from frozen chicken-

mortadella.

74

28

Results of classical biochemical tests and growth on
selective media of  Listeria isolated from fresh dressed

broiler chickens.

75

29

Results of classical biochemical tests and growth on
selective media of Listeria isolates from frozen dressed

broiler chickens.

75

30

Results of classical biochemical tests and growth on
selective media of Listeria isolates from shock frozen

dressed broiler chickens.

76

31

Results of classical biochemical tests and growth on
selective media covered organisims from frozen dressed

broiler meat artificially infected.

77

32

Results of classical biochemical tests and growth on
selective media isolates from shock frozen dressed broiler

meat artificially infected.

77

33

Results of classical biochemical tests and growth on
selective media of Listeria spp. isolated from Breeding and

Slaughter house (abattoir).

78

34

Results of classical biochemical tests and growth on
selective media of Listeria spp. isolated from Slaughter

house (abattoir).

78

35

Results of rapid biochemical test using Microbact  Listeria 12L
Kit used for idintifection of Listeria spp. isolates recovered from

fresh raw dressed broiler chickens (station one).

79

Xii




36

Results of rapid biochemical test using Microbact  Listeria
12L Kit used for idintifecation of  Listeria spp. isolates
recovered from fresh raw dressed broiler chickens (station

two).

80

37

Results of rapid biochemical test using Microbact™ Listeria
12L Kit used for idintifecation of  Listeria spp. isolates
recovered from fresh raw dressed broiler chickens (station
three).

80

38

Results of rapid biochemical test using Microbact™ Listeria
12L Kit used for idintifecation of  Listeria spp. isolates
recovered from fresh raw dressed broiler chickens (station

four).

81

39

Results of rapid biochemical test using Microbact™ Listeria
12L Kit used for idintifecation of  Listeria spp. isolates
recovered from fresh raw dressed broiler chickens (station

five).

81

40

Results of rapid biochemical test using Microbact™ Listeria
12L Kit used for idintifecation of Listeria spp. isolates
recovered from frozen raw dressed broiler chickens (station

one).

82

41

Results of rapid biochemical test using Microbact  Listeria
12L Kit used for idintifecation of  Listeria spp. isolates
recovered from frozen raw dressed broiler chickens (station
two).

83

42

Results of rapid biochemical test using Microbact™ Listeria 12L
Kit used for idintifecation of  Listeria spp. isolates recovered

from frozen raw dressed broiler chickens (station three).

83

43

Results of rapid biochemical test using Microbact  Listeria
12L Kit on Listeria spp. isolates recovered from frozen raw

dressed broiler chickens (station four).

84

44

Results of rapid biochemical test using Microbact™ Listeria
121 Kit on Listeria spp. isolates recovered from frozen

raw dressed broiler chickens (station five).

84

Xiii




45

Results of rapid biochemical test using Microbact  Listeria
12L Kit used for idintifecation of  Listeria spp. isolates

recovered from frozen chicken-burger.

85

46

Results of rapid biochemical test using Microbact  Listeria
12L Kit used for idintifecation of  Listeria spp. isolates

recovered from frozen chicken-sausage.

85

47

Results of rapid biochemical test using Microbact  Listeria
12L Kit used for idintifecation of Listeria spp. isolates
recovered from frozen meat chicken-balls (Kofta).

86

48

Results of rapid biochemical test using Microbact  Listeria
12L Kit used for idintifecation of  Listeria spp. isolates

recovered from RTE chicken-shawerma.

86

49

Results of rapid biochemical test using Microbact™ Listeria
12L Kit used for idintifecation of  Listeria spp. isolates

recovered from frozen meat chicken-mortadella.

87

50

Results of rapid biochemical test using Microbact™ Listeria
12L Kit used for idintifecation of Listeria spp. isolates

recovered from fresh dressed broiler chickens .

88

51

Results of rapid biochemical test using Microbact™ Listeria
12L Kit used for idintifecation of Listeria spp. isolates

recovered from frozen dressed broiler chickens.

89

52

Results of rapid biochemical test using Microbact  Listeria
12L Kit used for idintifecation of Listeria spp. isolates
recovered from shock frozen dressed broiler chickens.

89

53

Results of rapid biochemical test using Microbact™ Listeria
12L Kit on frozen dressed broiler chickens artificially

infected with L. monocytogenes.

90

54

Results of rapid biochemical test using Microbact  Listeria
121 Kit on shocked frozen dressed broiler chickens

artificially infected with L. monocytogenes.

90

55

Results of rapid biochemical test using Microbact™ Listeria
121 Kit on suspected Listeria spp. isolates recovered from

Breeding house.

91

Xiv




56

Results of rapid biochemical test using Microbact  Listeria
12L Kit on suspected Listeria spp. isolates recovered from

Slaughter house (abattoir).

92

57

Results of the isolated listeria spp. reaction with CAMP
test.

93

58

Presence of Listeria spp. in fresh raw dressed broiler in

Sudan-Khartoum using conventional methods.

95

59

Presence of Listeria spp. in frozen raw dressed broiler

chickens in Sudan-Khartoum using conventional methods.

98

60

Presence of Listeria spp. in retail broiler chicken ready to
eat meat products in Sudan-Khartoum using conventional

methods.

101

61

Presence of Listeria spp. in fresh dressed broiler chickens,
frozen dressed broiler chickens and shocked frozen dressed

broiler chickens in Sudan-Khartoum using conventional methods.

103

62

Presence of Listeria monoctyogenes in frozen dressed
broiler chickens & shock frozen dressed broiler meat

artificial infected.conventional methods.

105

63

Presence of Listeria spp. in breeding chickens in Sudan-

Khartoum using conventional methods.

106

64

Presence of Listeria spp. in Slaughter house (abattoir). in

Sudan-Khartoum using conventional methods.

107

65

Presence of Listeria spp. in breeding house and Slaughter
house (abattoir) broiler in Sudan-Khartoum using

conventional methods.

107

66

Summary of Presence of Listeria spp. From fresh, frozen,
ready to eat (RED), shocked frozen broiler and breeding-
slaughter house. using conventional bacteriological method.

109

67

No. Of L.monocytogenes isolates positive for each primer

set specific for its virulence genes

122

68

Summry of the comparison of L. Monocytogenes Detection
Using conventional method (ISO Culturing Method), and
PCR Molecular Technique.

123

XV




69

Summary of minimum inhibitory concentration (MIC)
(ng/ml) of selected antibiotics against L. monocytogenes

isolates.

125

XVi




List of Figures

Figure Description Page

Spread of L. monocytogenes to the food chain from the

1 natural environment (Ryser et al., 1999). 9
shows scanning electron micrograph of L. monocytogenes

2 Scott A grown for 24 h in Trypticase soy broth on a 10
stainless steel chip.

3 Microbact™ Listeria 12L Identification Kit. 51

4 Inoculation of CAMP test plates. 94

5 The isolation percentage of Listeria spp. from 500 samples
of fresh raw dressed broiler. %
The isolation percentage of different types of Listeria spp.

6 from 204 isolates of Listeria spp. from fresh raw dressed 97
broiler.

7 The isolation percentage of Listeria spp. from 500 samples
of in frozen raw dressed broiler. %9
The isolation percentage of different types of Listeria spp.

8 from 195 isolates of Listeria spp. from in frozen raw 100
dressed broiler.

9 The isolation percentage of Listeria spp. from 250 samples
of retail broiler chicken ready to eat (RET) meat products. 101
The isolation percentage of different types of Listeria spp.

10 from 95 isolates of Listeria spp. from retail broiler chicken 102
ready to eat meat products.
The isolation percentage of Listeria spp. from 300

11 sampled, fresh dressed broiler chickens, frozen dressed
broiler chickens and shocked frozen dressed broiler 103
chickens.
The isolation percentage of different types of Listeria spp. from
111 isolates of Listeria spp. From fresh dressed broiler

12 104

chickens, frozen dressed broiler chickens and shocked frozen

dressed broiler chickens.

Xvii




The isolation percentage of Listeria spp. from 100 samples

13 of breeding house and Slaughter house (abattoir). 108
The isolation percentage of different types of Listeria spp.
14 from 41 isolates of Listeria spp. from breeding house and 108
Slaughter house (abattoir).
Agarose Gel Electrophoresis showing positive samples on
15-20 the act A gene (827) 11-113
Agarose Gel Electrophoresis showing positive samples on
21-26 the hyl A gene (417) 15-117
Agarose Gel Electrophoresis showing positive samples on
27-31 119-121

the iap gene (131)

Xviii




List of Abbreviations

Abbreviation Symbol Full Name

ATCC American Type Culture Collection

RTE Ready-to-eat

PCR Polymerase Chain Reaction

Taq Thermus aquaticus

uv Ultraviolet

% Percent

°C Celsius

pum Micrometer

bp Base Pair

cfu Colony Forming Unit

DNA Deoxyribonucleic Acid

dNTPs Deoxynucleoside Triphosphates

H,0, Hydrogen Peroxide

ml Milliliter

HACCP Hazard Analysis and Critical Control Points
JFDA Jordanian Food and Drug Administration
ca Approximately

Spp. species

ALOA Agar Listeria according to Ottaviani and Agosti
rpm Round per Minute

R Beta

Abbreviation Symbol Full Name

XiX




S. aureus Staphylococcus aureus

R. equi Rhadococcus equi

mm Millimeter

S Second

Mg Microgram

TSYEA Tryptone Soya Yeast Extract Agar
BaSO, Barium Sulphate

H,SO4 Hydrogen Sulphate

g Gram

G+ve Gram Positive

No. Number

UVM Agar University of Vermont Agar
a Alpha

min Minute

XX




ABSTRACT

Detection of Listeria Monocytogenes in Dressed Broiler Chicken

and Ready-to-Eat Meat Products in Sudan
By
Ayman Daif allah Ismail Alsheikh Eid

The aim of this study was to detect and identify Listeria monocytogenes from
raw dressed broiler chicken, frozen, shock frozen dressed broiler chicken, ready-to-
eat (RET) meat products, frozen and shock frozen raw dressed broiler chicken and
from breeding and slaughter houses for broiler chicken in Khartoum State - Sudan,
using conventional methods (ISO 11290-1, 2004) and biochemical methods, and
further confirmation by using Microbact” Listeria 12L Kit System (Oxoid,
MB1128A) and polymerase chain reaction technique (PCR).

The samples subjected to the isolation and identification of Listeria monocytogenes
included the following: a total of five hundred (500) samples, of fresh raw dressed
broiler chicken, and five hundred (500) samples, of frozen raw dressed broiler
chicken, two hundred fifty (250) samples, ready-to-eat (RET) meat (frozen
chicken-burger, chicken-sausage , frozen chicken meat balls (kofta), chicken-
shawerma, and mortadella) , three hundred (300) samples (100 fresh raw dressed
broiler chicken,100 frozen raw dressed broiler chicken and 100 shocked frozen raw
dressed broiler chicken) and one hundred (100) swabs from breeding and slaughter
houses for broiler chicken in Khartoum state — Sudan.

Also two hundred forty (240) samples raw dressed broiler chicken artificially
infected with listeria monocytogenes in the laboratory were divided into two
groups, in one group 120 samples were exposed to shock - freezing at ( — 40° C) for
six hour then kept at (— 18° C) ,in the other group 120 samples were kept at (— 18°
C). Each month ten samples from each part were used to detect the presence of
listeria monocytogenes. in frozen and shock - frozen artificially infected chicken
meat. The isolate (97) of listeria monocytogenes were subjected to antibiotics

sensitivity by using Microbroth Dilution Method.
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From five hundreds (500) samples of fresh raw dressed broiler chicken 204
samples (40.8%) yielded listeria spp. these were distributed as follows: L.
monocytogenes 68 samples (13.6%),Listeria ivanovii 99 samples (19.8%),Listeria
grayi 23 samples (4.6%),Listeria seeligeri 5 samples (1%) and Listeria welshimeri
10 samples (2%).

From five hundreds (500) samples of frozen raw dressed broiler chicken 195
samples (39%) yielded listeria spp. these were  distributed as follows: L.
monocytogenes 64 samples (12.8%),Listeria ivanovii 97 samples (19.4%),Listeria
grayi 20 samples (4%),Listeria seeligeri 5 samples (1%) and Listeria welshimeri 9
samples (1.8%).

From two hundred fifty (250) samples of ready-to-eat (RET) meat. (frozen chicken-
burger, chicken-sausage , frozen chicken meat balls (kofta), chicken-shawerma,
and mortadella) 95 samples (38%) yielded listeria spp. these were distributed as
follows: L. monocytogenes 34 samples (13.6%),Listeria ivanovii 52 samples
(20.8%),Listeria grayi 4 samples (1.6%),Listeria seeligeri 2 samples (0.8%) and
Listeria welshimeri 3 samples (1.2%).

From three hundred (300) samples, of ( 100 fresh raw dressed broiler chicken,100
frozen raw dressed broiler chicken and 100 shocked frozen raw dressed broiler
chicken) 111 samples (37%) yielded listeria spp. these were  distributed as
follows: L. monocytogenes 39 samples (13 %),Listeria ivanovii 54 samples
(18%),Listeria grayi 11 samples (3.6%), Listeria seeligeri 5 samples (1%) and
Listeria welshimeri 4 samples (1.3%).

From one hundred (100) swabbing samples from Breeding and Slaughter house
broiler chicken 41 samples (41%) yielded listeria spp. these were distributed as
follows: L. monocytogenes 12 samples (12%), Listeria ivanovii 23 samples (23%),
Listeria seeligeri 5 samples (5%) and Listeria welshimeri 11 samples (11%).listeria
monocytogenes was isolated mainly from hand workers and water in both breeding
house and slaughter house. Listeria monocytogens survived freezing (- 18° C) and

shock - freezing (- 40° C) for twelve month in all samples examined (240).
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As a conclusion the conventional method showed that out of total 1650 samples,
646 (39.15%) were found to be contaminated with Listeria spp. 217 (13.15%) were
found to be contaminated with Listeria monocytogens, 68 (13.6%) samples fresh
raw dressed broiler chicken, 64 (12.8%) frozen raw dressed broiler chicken, 34
(13.6%) samples ready-to-eat (RET) meat, 39 (13%) samples frozen and shocked
frozen raw dressed broiler chicken and 12 (12%) samples from breeding — slaughter

house broiler chicken.

On the bases of the act A gene (827bp), hyl A gene (417bp) and iap gene
(131bp), PCR method identified only 97 out of 217 as Listeria monocytogenes.

Listeria monocytogenes strains isolated from raw dressed broiler chicken,
Frozen, shock frozen dressed broiler chicken and read to eat (RTE) meat products
and breeding — slaughter house broiler chicken were susceptible to ampicillin,
Chloramphenicol, Doxycycline, Imipenem, Teicoplanin, Rifampicin, Trimethoprim
and Vancomycin and resistant to Fosfomycin.
The results presented in this study indicate the potential risk of contamination of
raw dressed broiler chicken, frozen dressed broiler chicken, ready-to-eat (RTE)

meat chicken products by Listeria monocytogenes.
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