Enhancement of Lactic Acid Bacteria by Radiation to Inhibit

Antibiotic Resistance of Some Salmonella sp.

Thesis
Submitted for partial Fulfillment of Master degree in
Microbiology

BY

Rasha abdel khalek Ibrahem el-desokey
(B.Sc. Microbiology, 2003)

Supervisors

Prof Dr. Nagwa Ahmed Abd Allah Prof Dr. Halla Ahmed Hussien

Prof.of Microbiology, Prof. of Microbiology,
Microbiology Department, National Center of Radiation
Faculty of science, Research and Technology (NCRRT).

Ain Shams University.

Dr. Ola abdel-Aal Abdel-Aaty
Lecturer of microbiology
National Center of Radiation

Research and Technology (NCRRT).

AIN SHAMS UNIVERSITY
FACULTY OF SCIENCE
DEPT. OF MICROBIOLOGY

2017












This dissertation has not been previously
submitted for any degree at this or at any
other university

Rasha Abdel Khalek EI-Desokey







ACKNOWLEDGEMENT

First and foremost, 1 feel always indebted to
Allah, the most beneficent and merciful

A great thank to Dr. Nagwa Afmed Abd-Allah
Prof. of microbiology Department of microbiology, Ain
Shams University for her support and constant help.

I would like to express my deep gratitude and
thanks to my dear supervisor Dr. Halla Ahmed Husssien
Prof. of microbiology Department of microbiology
,National Center of Radiation Research and Technology
(NCRRT), for her help, encouragement, continuous
advice, valuable suggestion in all steps of this thesis and
her expert supervision.

I would like to thank my dear supervisor Dr. Ola
Abdel Aal Lecturer of Microbiology, National Center of
Radiation Research and Technology (NCRRI) for her
help, continuous support, valuable instructions and
guidance from the start of the work, She was always
patient, perfect in work, organization and the best
advisor.

I want to express my thanks to Dr. Hesham

Swelam Prof. of Microbiolology, Department of




Microbiology, National Center of Radiation Research
and Technology (NCRRT), for his continuous helps and
encouragement.

A deep thank to Microbiology Department and all
my Colleagues in Microbiology department for their
assistance and support especially my dear friend Amani
shaheen and her husband dr A6 Mohamed.

I would like to dedicate my success to the soul of my
father, may Allah have mercy upon him

Avery special thanks to my mother for her constant
support and prayets.

And finally, deep thanks to my dear husband for his
continuous helps and encouragement. Great thanks to

My sons for their support and prayers.




—_—

Contents e

CONTENTS

Subject

List of tables

List of figures

Abbreviations

Aim of work

Abstract

Introduction

Literature Review

1 Enterobacteriaceae

1-1 Salmonella species
1-1-1 Classification and nomenclature
1-1-2 Characteristics and Morphology of Salmonella
1-1-3 Salmonellosis

1-2 Citrobacter species

1-3 Proteus species

2 Antibiotic resistance
2-1 Antimicrobial resistance mechanisms
2-1-1 Intrinsic and acquired resistance

3 Lactic acid bacteria (LAB)

3-1Antimicrobial agent of Lactic acid bacteria on Enterobactereacaeae

4 lonizing Radiation

4-1 Gamma Radiation

4-1-2 living cell and radiation

4-1-3 Effect of radiation on microorganisms
Materials and Methods

Page
no.

© o o o1 01 W B

11
14

15
18
20
22
23
27
28
28
28
29



—

1 Material
1-1 Equipments
1-2 Bacterial isolates
1-3 Culture media and reagents
2 Methods
2-1 Sample collection& Isolation of Pathogenic Strains
2-2 ldentification Tests of Isolated Strains

2-3 Antimicrobial Sensitivity Test

2-3-1 Preparation of Lactic Acid Culture Suspension
2-3-2 Antimicrobial Activity of Lactic Acid Bacteria (LAB)

2-4 Effect of Gamma Radiation on the Antimicrobial
Activity of Lactic Acid Bacteria

2-5 Comparison between the Antimicrobial Activity of Lactic Acid
Bacteria and the Most Common Organic Acids Used as Food
Preservative on Pathogenic Strains

2-6 Study the Effect of Lactic Acid Bacteria on the Viability of the
Isolated Strains in broth

2-7 Effect of Gamma Radiation on the Antimicrobial Activity of Lactic
Acid Bacteria and its effect on the Viability of the Isolated Strains
in Chicken Meat

Results

1 Isolation and identification

1-1 isolation
1-2 Identification
2 Antibiotic sensitivity

3 Molecular identification

31
31

32
32
43
43
43

45
45
45

46

47

47

48

49

49
51
55
56



—

4 Antimicrobial activities of LAB supernatants

5 Influence of Gamma Radiation on LAB antagonisitic activity against
three pathogen

5-1 Influence of Gamma Radiation on LAB antagonisitic activity against
Citrobacter freundii

5-2 Influence of Gamma Radiation on LAB antagonisitic activity against

Proteus mirabilis

5-3 Influence of Gamma Radiation on LAB antagonisitic activity against
against S .typhi

6- Influence of the most common natural organic acids used in food
preservation in Industry on the three pathogens
6.1. Influence of Acids on Citrobacter freundii

6.2. Influence of Acids on Proteus mirabilis.
6.3. Influence of Acids on Salmonella typhi

7. Minimum lethal time determination of C. freundii, P. mirabilis and S.

typhi by the two LAB strains

7.1 Minimum lethal time determination of three pathogens by L.
acidophilus

7.2 Minimum lethal time determination of three pathogens by S.
thermophilus

8. Comparison between the antimicrobial activites of the L. acidophilus
& S. thermophiles living cells and their supernatant mixed culure
supplemented to chiken carcass.

Discussion

59
61

61

63

65

69

69
71

72

75

75

77

79

84



g Contents F

English summary 92
Conclusion 08
Future aspects 99
References 100

Arabic summary



g List of Tables

Table

no.

—

LIST OF TABLES

Title

Isolation of foodborne pathogens from different food
samples

Biochemical tests for identification of isolated colonies
Antibiotic ~ Susceptibility of  Salmonella  Suspected
Isolate

Antimicrobial Activity of Supernatants of Lactic Acid
Bacteria on the Growth of Pathogenic Isolates

Antimicrobial activity of irradiated cells and free
supernatant of lactic acid bacteria on Citrobacter freundii
after exposure to different doses of gamma radiation .
Antimicrobial activity of irradiated cells and free
supernatant of lactic acid bacteria on Proteus mirabilis after
exposure to different doses of Gamma radiation .
Antimicrobial activity of of the irradiated cells and free
supernatant of lactic acid bacteria on Salmonella typhi after
exposure to different doses of Gamma radiation .

The effective activated Gamma irradiation doses for lactic
acid bacteria against Salmonella typhi, Citrobacter freundii
and Proteus mirabilis .

Effect of different organic acid concentrations on

Citrobacter freundii comparing to irradiated supernatants of

Page
no.
50

52
56

60

62

64

66

68

70



g List of Tables

10

11

12

13

14

15

16

—

LAB by (20 Gray)

Effect of different organic acid concentrations on Proteus
mirabilis comparing to irradiated supernatants of LAB by
(20 Gray)

Effect of different organic acid concentrations on
Salmonella typhi comparing to irradiated supernatants of
LAB by (20 Gray)

Evaluation of supernatants inhibition zone value of
Streptococcus thermophilus and Lactobacillus acidophilus
corresponding to Acetic, Citric and Lactic acids
concentrations against the three pathogens

Lethal time of the three pathogens in chicken carcass by
activated L. acidophilus exposed to 5 Gy

Lethal time of the three pathogens in chicken carcass by

activated S. thermophilus exposed to 5 Gy

Effect of mix of living cells of L. acidophilus and S.
thermophiles exposed to 5 Gray against pathogenic strains
supplemented to chicken carcass.

Lethal time of three pathogen in chicken carcass by
activated mixture of L. acidophilus and S. thermophilus cell

free supernatant exposed to 20 Gy.

71

73

75

76

78

80

81



g List of Tables

17

—

Effect of incubation time on the Antimicrobial Activity of
L. acidophilus supernatant exposed to gamma radiation 15
Gy and its effect on the Viability of pathogenic strains in

Chicken Meat.

82



