
 

 

DIATOMS IN SOME HOT SPRINGS  

OF NORTHERN THAILAND AND  

LIPID PRODUCTION 

 

 

 

SUPATTIRA   PRUETIWORANAN 

 

 

 

DOCTOR OF PHILOSOPHY 

IN APPLIED MICROBIOLOGY 

 

 

 

GRADUATE SCHOOL 

CHIANG MAI UNIVERSITY 

DECEMBER 2017

 

DIATOMS IN SOME HOT SPRINGS  



 

a 
 

OF NORTHERN THAILAND AND  

LIPID PRODUCTION 

 

 

 

SUPATTIRA   PRUETIWORANAN 

 

 

 

 

A THESIS SUBMITTED TO CHIANG MAI UNIVERSITY IN PARTIAL  

FULFILLMENT OF THE REQUIREMENTS FOR THE DEGREE OF  

 DOCTOR OF PHILOSOPHY 

IN APPLIED MICROBIOLOGY 

 

 

 

GRADUATE SCHOOL, CHIANG MAI UNIVERSITY 

DECEMBER 2017 

 

 



 

a 
 



 

c 
 

 

 

To my family:  

Asst. Prof. Dr. Chayakorn Pumas, 

Assoc. Prof. Dr. Yuwadee Peerapornpisal, 

Asst. Prof. Dr. Jeeraporn Pekkoh 

and Prof. Dr. Shigeki Mayama 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

d 
 

ACKNOWLEDGEMENTS 

 

Initially, my sincerest thanks are expressed to my advisor, Asst. Prof. Dr. Chayakorn 

Pumas, for his continuous support of me in my Ph.D. studies and related research, and for 

his patience, motivation, and immense knowledge. I feel grateful for his encouragement 

of my research and for allowing me to grow as a research scientist. I could not have 

imagined having a better advisor and mentor for my Ph.D. studies. His guidance has been 

so helpful to me during the entire course of research and also while I was writing this 

thesis report.  

Besides my advisor, I would like to thank my co-advisors: Assoc. Prof. Dr. Yuwadee 

Peerapornpisal and Asst. Prof. Dr. Jeeraporn Pekkoh and the rest of my thesis committee: 

Dr. Tatporn Kunpradid and Dr. Nopparut Sitthiwong, for their insightful comments and 

reassurance, but also for their questions and suggestions that motivated me to broaden my 

research study through various perspectives. 

My honest thanks also go to Prof. Dr. Shigeki Mayama, Department of Biology, Tokyo 

Gakugei University, Koganei, Tokyo for providing me with an opportunity to join his 

team and for giving me access to his laboratory and research facilities. Furthermore, 

thanks are expressed for his patience and support in helping me overcome many 

overwhelming obstacles that I faced throughout my research process. Also, I thank my 

many friends in this laboratory for creating a postive and pleasant working environmemt. 

Without their precious support it would not have been possible for me to conduct this 

research study. 

I am so grateful to The Graduate School and the Center of Excellence for Renewable 

Energy, Chiang Mai University for providing the funding for this work. 

I would like to thank Mr. Russell Kirk Hollis lecturer in the Faculty of Humanities, 

Chiang Mai University for the English editing of my thesis and publication. The reviewers 

of this manuscript are thanked for their constructive advice which allowed me 



 

e 
 

to improve the quality of this manuscript during the course of the journal submission 

process. 

Thank you kindly to Dr. Ekkachai Yana, Dr. Kritsana Duangjan, Mr. Bancha Kumsiri, 

Mr. Theera Thurakit, Ms. Kanoknate Supasri and Ms. Chayanee Laotrakul for supporting 

and helping me to achieve the highest possible quality of my research results. Moreover, 

thanks to all current and past colleagues of the Applied Algal Research Laboratory for 

their help with the collection of samples, analyses in the laboratory and also for their 

assistance and positive outlook.   

I would like to offer an extraordinary mention of Ms. Nilobon Pramarn, Mr. Teerawut 

Jadkhong, Mr. Maroot Limruamsup and Mr. Wissawes Mangkhang for their love, care 

and patience and for the many sleepless nights and emotional support they sacrificed to 

help me. In addition, I am grateful to all of my friends who have supported me throughout 

my life. 

Last but not the least, words cannot express how appreciative I am to my parents, Mr. 

Somporn and Mrs. Chulaporn Pruetiworanan, my older brothers, Mr. Suppawut, Mr. 

Attawut Pruetiworanan and also my other half, Mr. Thanachai Phetcharat. You should all 

know that your love, support and encouragement was worth more than I could ever define 

on paper and I could not have done it without all of you. 

 

Supattira Pruetiworanan 

 


