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The aim of this study was to comparison of the genetic diversity of lactic acid bacteria (LAB) in 
fermented Nham with and without added starter culture Lactobacillus plantarum BCC 9546 by 
molecular method based on PCR-techniques. A total of 1,529 bacterial isolates were recovered 
for analysis. Based on restriction pattern of internal transcribed spacer (ITS)-PCR and 16S 
rDNA sequencing, the diversity of major LAB species was similar in both types of Nham during 
the early phase of fermentation but clearly different when the fermentation proceeded to 12 h 
and continued to differ until the end of fermentation. At the early phase of fermentation, 
Latococcus garvieae and Lactococcus  lactis were the predominant species in both types of 
Nham when fermentation reached 6 h and 12 h, respectively. Lb. plantarum started to appear 
when the fermentation reached 12 h and became the predominant species in starter cultured 
Nham after 24 h of fermentation. In contrast, Lc. lactis remained the dominant species followed 
by P. pentosaceus in natural Nham at 24 h of fermentation. At the later phase (36-72 h) of 
fermentation, Lb. plantarum became the dominant species in both types of Nham fermentation 
while P. pentosaceus remained the second dominant species in natural Nham. Moreover, starter 
cultured Nham displayed the lower LAB diversity than in natural Nham especially after Lb. 
plantarum became the predominant species. In addition, Lb. plantarum isolates from starter 
cultured Nham were further characterized by repetitive DNA element PCR (rep-PCR) to assess 
the growth and survival of the starter culture Lb. plantarum BCC 9546. Our results proved that 
starter culture has been successfully grown and dominated in Nham fermentation. Therefore, it 
can be concluded that the use of Lb. plantarum BCC 9546 as starter culture to initiate the 
production of Nham had play a role in accelerating the fermentation process by increasing lactic 
acid production which subsequently resulting in decreasing the diversity of LAB species. 

     /  /  

Student’s signature  Thesis Advisor’s signature   



 

ACKNOWLEDGEMENTS 

 
I would like to grateful thank and deeply indebted to Asst. Prof. Dr. Wanna 

Malaphan my thesis advisor for advice, encouragement and valuable suggestion for 

completely writing of thesis. I also express my deepest gratitude to my committees, 

Dr. Vethachai Plengvidhaya, Dr. Nipa Chokesajjawatee and Assoc. Prof. Dr. Arinthip 

Thamchaipenate for their constructive comments, kind assistance and helpful 

suggestion in my education. 

 

I would like to sincerely thank Assoc. Prof. Dr. Ong-ard  Lawhavinit from 

Graduate School for his valuable comments and suggestion. 

 

I would like to express my appreciation to Food Biotechnology laboratory at 

National Center for Genetic Engineering and Biotechnology National Science and 

Technology Development Agency (BIOTEC) for providing all of the facilities used in 

my experiments. My sincere thankfulness is also to Dr. Ruud Valyasevi and all staff 

of Food Biotechnology Laboratory at BIOTEC for their technical support, help, 

suggestion and enjoyment during my study. 

 

This research was supported by National Center for Genetic Engineering and 

Biotechnology National Science and Technology Development Agency (BIOTEC), 

Thailand. 
 

I am especially appreciated my friends and everybody for their continuing 

encouragements. Finally, I would like to express my deepest appreciation and 

gratitude to my family for their heartfelt love, care, support, understanding and 

encouragement during my graduate study. 

 

Kittima Kongtong 

           June 2008 

 

 


