
vii 

TABLE OF CONTENTS 
 
 

Page 
ACKNOWLEDGEMENT            iii 

ABSTRACT IN ENGLISH                      iv 

ABSTRACT IN THAI                                                                                    vi 

LIST OF TABLES                                                                                         xi 

LIST OF FIGURES                                                                                        xii 

ABBREVIATIONS                                                                  xiii 

1.  INTRODUCTION AND OBJECTIVES       1 

1.1 Introduction                 1 

1.2 Objectives                 2 

2.  LITERATURE REVIEW                                      3 

2.1 Salmonella                  3       

 2.1.1 Historical Consideration               3 

 2.1.2 Microbiology                 3 

 2.1.3 Serotyping                 4 

2.2 Distribution of Salmonella in humans and pigs             6 

2.3 Salmonellosis                 7 

 2.3.1 Foodborne Salmonellosis              7 

 2.3.2 Salmonellosis in animals             10 

2.4 Salmonella Detection                      12 

 2.4.1 Cultural isolation              12 

 2.4.2. Serological method; Enzyme linked immunosorbent assays          13 

 2.4.3. Molecularbiological method; Polymerase Chain Reaction             13 

2.5 Public Health and Salmonellosis             13 

2.6 Pork Production and Salmonella Contamination     14 

 2.6.1 Level of hygiene       16 

 2.6.2. Herd management        16 

 
 



 viii 
 

Page   

 2.6.3. Feeding practices            17 

2.6.4. Health disorders       18 

2.7 Control of Salmonella in Pigs       18 

3.  MATERIAL AND METHODS              22 

      3.1 Study Design                           22 

      3.2 Sample Size and Sample Selection             22 

 3.2.1 Sample size determination             22 

 3.2.2 Farm and pig selection                      23 

 3.2.3 Environmental sample selection            23 

3.3 Collection of Samples               24 

 3.3.1 Fecal sample               24 

 3.3.2 Skin swab sample              25 

 3.3.3 Pen swab sample              25 

 3.3.4 Water sample               25 

 3.3.5 Feed sample               26 

 3.3.6 Overall sample               26 

    3.4 Laboratory Procedures               26 

 3.4.1 Conventional Culture Method: ISO 6579 (2002)          26 

 3.4.2 Serotyping               31 

    3.5 Statistical Analysis               35 

4.  RESULTS                 36 

    4.1 Results of Salmonella Isolation and Serotyping           36 

 4.1.1 Results of Salmonella Isolation                 36

 4.1.2 Results of Salmonella Serotyping           40 

    4.2 Correlation between numbers of Salmonella Isolation from          42 

faecal swab and 25 g. of feces 

    4.3 Incidence of Salmonella       43 

  

 



 ix 
 

 

Page 

5.  DISCUSSION AND CONCLUSION             45 

    5.1 Discussion                45 

 5.1.1 Material and Methods                        45 

5.1.2 Results          46 

 5.1.3 Serotypes of Isolation       47 

5.1.4 Correlation between a numbers of Salmonella Isolation          49 

         from faecal swab and 25 g. of feces 

    5.2 Conclusion                50 

REFERENCES                52 

APPENDIX          60 

    Declaration          63 

CURRICULUM VITAE        64 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 

 
 



 x 
 

LIST OF TABLES 

 

 
Table          Page 

1. Salmonella species and subspecies     4 

2. Antigenic structure of some common Salmonellae   6 

3. Top-ten Salmonella serovars from human in Thailand 2005   9 

4. Top-ten Salmonella serovars from human in Thailand 2006  9 

5. Top-ten Salmonella serovars from animals in Thailand 2005 11 

6. Top-ten Salmonella serovars from animals in Thailand 2006 12 

7. Type and number of Selected samples    24 

8. Typical growth of Salmonella colonies on selective and   29 

differential media 

9. Biochemical testing results of Salmonella    29 

10. Distribution of faecal prevalence of Salmonella obtained   36 

from 7 and 18 days old piglets 

11. Distribution of skin swab prevalence of Salmonella obtained  37 

from 7 and 18 days old piglets 

12. Distribution of Salmonella isolates from animals samples by date 38 

13. Proportion of Salmonella isolates from various samples in the farms39 

14. Distribution of Salmonella serogroups in the farms   40 

15. Distribution of Salmonella serogroups in each type of samples 41 

16. General distribution of Salmonella serogroup   41 

17. Distribution of Salmonella serotypes of Salmonella isolates  42 

separated by group of samples 

18. Correlation of Salmonella isolation from faecal swab and   43 

25 g of feces 
 

 
 

 



 xi 
 

LIST OF FIGURES 

 
Figures         Page 
 

1. Schematic representation of the antigen structure    5 

of Salmonella Typhi showing the relation locations  

of O, H and Vi antigens 

2. Spread of Salmonella and sources of contamination for   15 

human food  

3. Conventional culture methods flow chart of Salmonella  27 

4. Salmonella serotyping flow chart     34 

5.   Incidences of Salmonella in piglets at day 18, 60, 90 and 120 48 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 xii 
 

ABBREVIATIONS AND SYMBOLS 
 

 
° C      ° Celsius 

CE     Competitive Exclusion 

CI     Confidence Interval 

DLD     Department of Livestock Development 

EC     European Commission 

et al.     et alii 

EU     European Union 

g     gram 

h     hour 

ISO     International Standardization Organization 

kg     kilogram 

ml     milliliter 

No.     Number 

S.     Salmonella 

WHO     World Health Organization 

 
 
 
 
 
 
 
 
 
 
         
 
 

 

 


