
 vi 
 

 

 

TABLE OF CONTENTS 

 
                      Page 

 
ACKNOWLEDGEMENTS        iii 
 
ABSTRACT IN ENGLISH        iv 
 
ABSTRACT IN THAI        v 
 
LIST OF TABLES         viii 
 
LIST OF FIGURES         ix 
 
ABBREVIATIONS AND SYMBOLS      xi 
 
CHAPTER 1  INTRODUCTION  
 

1.1 Introduction       1 

1.2 Objectives        3  

CHAPTER 2  LITERATURE REVIEW 
 

2.1 Lactic Acid Bacteria      4 

        2.1.1 Classification of lactic acid bacteria   4 

       2.2.2 Lactic acid bacteria in fermented meat products  14 

2.2 Antimicrobial compounds produce by lactic acid bacteria 15 

2.3 Classification of bacteriocins from LAB    21 

2.4 Bacteriocin and antibiotics     30 

2.5 Screening method for detecting bacteriocin activity  31 
 

CHAPTER 3  MATERIALS AND METHODS 
 
  3.1 Meterials        38 

3.1.1 Chemical reagents     38 

         3.1.2 Equipments       39 

3.1.3 Fermented meat products    40 



 vii 
 

         TABLE OF CONTENTS (CONTINUED) 
 
                    Page 
 
   3.1.4 Indicator microorganisms    40 
 

3.2 Methods        40 

       3.2.1 Indicator microorganisms culture   40

        3.2.2 Isolation of lactic acid bacteria    41 

       3.2.3 Isolation of antimicrobial substances-producing  

                LAB from fermented meat    41 

       3.2.4 Selection of acid tolerance lactic acid bacteria  43 

       3.2.5 Selection of bile tolerance lactic acid bacteria  43 

             3.2.6 Characterization of bactriocin-producing LAB  44 

  3.2.7 Identification of the isolates    44 

 
CHAPTER 4  RESULTS AND DISCUSSIONS     47 
 
CHAPTER 5 CONCLUSION       69 
 
REFERENCES         71 
 
APPENDICES 
 

APPENDIX A        92 

APPENDIX B        97 
 

CURRICULUM VITAE        102 
 
 
 

 

 

 

 

 

 

 



 viii 
 

 

 

LIST OF TABLES 

 
Table                   Page 

2.1 The key to differentiation of the lactic acid bacteria and current  

      taxonomic classification        5 
2.2 Classification system for the streptococci     6 

2.3 Arrangement of the genus Lactobacillus      7 

2.4 Differential characteristics of lactic acid bacteria    13 

2.5 Classes of bacteriocins produced by lactic acid bacteria    23 

2.6 Overview of biochemically and genetically characterized bacteriocins  27 

3.1 DNA Extraction for lactic acid bacteria      45 

4.1 Inhibition of four indicator microorganisms by antimicrobial substance  

      producing lactic acid bacteria compare with clear zone on MRS agar  

      plus CaCO3         49 

4.2 Inhibition of three indicator microorganisms by antimicrobial substance  

      producing lactic acid bacteria compare with clear zone on MRS agar  

      plus CaCO3         50 

4.3 Inhibition of two indicator microorganisms by antimicrobial substance  

      producing lactic acid bacteria compare with clear zone on MRS agar  

      plus CaCO3         51 

4.4  Elimination of acids effect using β-glycerophosphate    54 

4.5  Screening of bacteriocin from antimicrobial substances producing LAB 55 

4.6 The phenotype from biochemical test of 3 isolates properties of  

      bacteriocin producing LAB       64 

A.1Sixty-six isolates of presumptive LAB isolated from fermented meat products 97 

A.2 Number of lactic acid bacteria after incubation for 24 h at 37°C  

       at pH 2, 3 and 4         100 

A.3 Number of lactic acid bacteria after incubation in 0.15 and  0.30%   

       bile salts (bs) in MRS broth at 37°C      101 



 ix 
 

 

 

LIST OF FIGURES 

 
Figure                        Page 

 

2.1   The biosynthesis pathway from glycerol to the three forms of reuterin. 20 

4.1   The ability of eleven isolate on the Inhibition of indicator microorganisms 

 by antimicrobial substance producing lactic acid bacteria   52 

4.2        The effect of bacteriocin from FF2-02/3 on the inhibition of indicator  

 microorganisms        56 

4.3 The effect of bacteriocin from FF4-01/5 on the inhibition of indicator  

microorganisms        57 

4.4 The effect of bacteriocin from FP5-01/4 on the inhibition of indicator 

 microorganisms        58 

4.5  Surviving of three isolates, FF2-02/3, FF4-01/5 and FP5-01/4 at  

pH 2, 3 and 4         60 

4.6  Effect of 0.15% bile salt on survivability of three isolates, FF2-02/3, 

 FF4-01/5 and FP5-01/4       61 

4.7  Effect of 0.3% bile salt on survivability of three isolates, FF2-02/3,  

FF4-01/5 and FP5-01/4       62 

4.8 effect of bile concentration (0.15 and 0.3%) on survivability  

of three isolated, FF2-02/3, FF4-01/5 and FP5-01/4 in MRS medium  

for 4 h          63 

4.9  Cell arrangement of isolate FF4-01/5, FP5-01/4 and FF2-02/3 

under light microscope       65 

4.10 Ethidium bromide stained 1% agarose gel of PCR products 

  obtained from Lactobacillus sp. M: Lambda DNA/HindIII used as  

 molecular marker, A: FF2-02/3 EU851951 (Lactobacillus plantarum),  

 E: FP5-01/4 EU851953 (Lactobacillus pentosus), J: FF4-01/5 EU851953  

 (Lactobacillus pentosus)       67 



 x 
 

LIST OF FIGURES (CONTINUED) 

 

Figure                        Page 

 

4.11 Phylogenetic relationships of representative strains of  

 LAB isolate from fermented meat products base on 16S-rRNA  

 gene sequences analysis. The phylogenetic tree constructed using  

 the rectanglar-cladogram method      68 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 xi 
 

 

 

ABBREVIATIONS AND SYMBOLS 

 
cm         Centimeter 

mm        Millimeter 

g         Gram 

h         Hour 

kg         Kilogram 

L         Liter 

M        Molar 

ml         Milliliter 

mg         Milligram 

min         Minute 

MW         Molecular Weight 

N        Normal 

psi        Pound per Square Inch 

rpm         Round per Minute 

μ        Microgram 
๐C         Degree Celsius 

/         Per 

%        Percent 

β        Beta 


