
 

 

 

 

 

 

 

 

 

 

 

 

 

The benefits which may arise from this thesis are dedicated to my 

parents, entry staff members who took part and to all  

the research animals.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ACKNOWLEDGEMENTS 

 

 

I would like to express my deepest respect and sincere gratitude to my advisor, 

Associate Professor Dr. Chainarong Navanukraw for his kindness in providing an 

opportunity to be his advisee.  I also appreciate his valuable supervision, suggestions, 

encouragement, support, guidance and criticism while serving as mentor throughout the 

course of my study. 

I would like to express my greatest appreciation and sincere gratitude to my      

co-advisors, Assistant Professor Dr. Winai Jaikan and Associate Professor Dr. Kanokwan 

Jarukamjorn for their valuable advices, kindness, useful comments and suggestions.  

Sincere thanks and appreciation are also due to my graduate committee, Professor Dr. 

Kanchana Markvichitr and Assistant Professor Dr. Suporn Katavetin for helpful 

suggestions.  

I would like to express my greatest appreciation and sincere gratitude to Prof. Dr. 

Metha Wanapat and for an assisted researcher scholarship in Tropical Feed Resources 

Research and Development Center, Khon Kaen University (TROFREC-KKU) and 

training program (Biology of Lactation) at Ho Chi Min, Vietnam.  

I would like to thank the National Center for Genetic Engineering and 

Biotechnology, Thailand (BIOTEC) and technicians for their collaboration as well as the 

Department of Animal Science, Faculty of Agriculture, Khon Kaen University. 

I would like to deeply thank graduate and undergraduate students under Associate 

Professor Dr. Chainarong Navanukraw for their help and good times. 

This work was financially supported by Strategic Scholarships Fellowships 

Frontier Research Networks under the Commission on Higher Education (CHE), 

Thailand Research Fund (TRF) and Agricultural Biotechnology Research Center for 

Sustainable Economy and Graduate School, Khon Kaen University, Thailand. 

Finally, I would like to express my sincere gratitude and appreciation to my dear 

parents (Mr. Mana and Mrs. Pranee Lertchunhakiat) and my brothers (Mr. Watchara and 

Mr. Nakarin) who gave me a chance to study and have strongly supported me. 

 

Krittiya Lertchunhakiat 


