DEVELOPMENT OF NATURAL PLANT
PRODUCTS AS AN ALTERNATIVE
MOSQUITO REPELLENT

DANITA CHAMPAKAEW

DOCTOR OF PHILOSOPHY
IN PARASITOLOGY

GRADUATE SCHOOL
CHIANG MAI UNIVERSITY
FEBRUARY 2017



DEVELOPMENT OF NATURAL PLANT
PRODUCTS AS AN ALTERNATIVE
MOSQUITO REPELLENT

DANITA CHAMPAKAEW

A THESIS SUBMITTED TO CHIANG MAI UNIVERSITY IN PARTIAL
FULFILLMENT OF THE REQUIREMENTS FOR THE DEGREE OF
DOCTOR OF PHILOSOPHY
IN PARASITOLOGY

GRADUATE SCHOOL, CHIANG MAI UNIVERSITY
FEBRUARY 2017



DEVELOPMENT OF NATURAL PLANT
PRODUCTS AS AN ALTERNATIVE
MOSQUITO REPELLENT

DANITA CHAMPAKAEW

THIS THESIS HAS BEEN APPROVED TO BE A PARTIAL FULFILLMENT OF
THE REQUIREMENTS FOR THE DEGREE OF

DOCTOR OF PHILOSOPHY
IN PARASITOLOGY
Examination Committee: Advisory Committee:
*’ﬁmﬂi‘% ﬁ}ﬂ’/’/‘m\’ Chairman 4 T v . Advisor

7y %
AR, \ L 7% SN Member

(Assoc. Prof. Dr. Benjawan Pltasawat)

(Assoc. Prof. Dr. Udom Chaithong)

J 7l —

/A / A A F:"r ] 5
WY s Py IS { &) T X YMenfBds 2 ~ e - .f.l;’”. 5".].“.“.(.". o . Co-advisor
(Assoc. Prof. Dr. Atchariya Jitpakdi) (Asst. Prof. Dr. Anuluck Junkum)

/‘Y\'L‘\bl‘ L& qu‘\“ e Member

(Asst. Prof. Dr. Anuluck Junkum)

15 February 2017
Copyright © by Chiang Mai University



ACKNOWLEDGEMENTS

I wish to express my deep sincere appreciation and gratitude to my advisor,
Associate Professor Dr. Benjawan Pitasawat, Department of Parasitology, Faculty of
Medicine, Chiang Mai University, Chiang Mai province, Thailand, for her excellent
instruction, guidance, constructive, criticism, constant encouragement, and understanding

during various stages of this study, which enabled me to complete my doctoral studies.

I also wish to express my deep sincere appreciation and gratitude to my co-advisor,
Associate Professor Dr. Udom Chaithong, Associate Professor Dr. Atchariya Jitpakdi,
and Assistant Professor Dr. Anuluck Junkum, Department of Parasitology, Faculty of
Medicine, Chiang Mai University for their kindness, valuable guidance, meaningful

criticism and help during my doctoral research.

| am deeply indebted and grateful to Associate Professor Dr. Arunee Kongdee
Aldred, Program in Chemistry, Faculty of Science, Maejo University, for her kind advice
on novel technology, suggestions, kindness, and problems solving in a part research work

of my study.

I would like to thank Assistant Professor Dr. Doungporn Amornlerdpison, Faculty
of Fisheries Technology and Aquatic Resources, Maejo University, Thailand, for serving
as my external examiners and for her valuable guidance, suggestions, kindness, wonderful

friendships, and problems solving in a part research work that fulfilled my thesis.

| wish to express my gratitude to Mr. James Franklin Maxwell, a botanist at the
CMU Herbarium, Department of Biology, Faculty of Science; and Ms. Wannaree
Charoensup, a scientist at Department of Pharmaceutical Science, Faculty of Pharmacy,
Chiang Mai University, for taxonomic identification of the plant samples.



I would like to thank the individuals who served as subject volunteers and also staff
members of Department of Parasitology, Faculty of Medicine, Chiang Mai University,
for their cooperation. 1 would like to thank the individuals who served as subject
volunteers and also staff members of Department of Parasitology, Faculty of Medicine,
Chiang Mai University, for their cooperation.

I would like to thank the Faculty of Medicine Research Fund, Diamond Research
Grant of the Faculty of Medicine, the Excellence Center in Insect Vector Study of the
research administration, CMU, and The TRF Senior Research Scholar Grant, Thailand
Research Fund grant number RTA5880001 to Wanchai Maleewong for financial support
in this research study and also the Faculty of Medicine and CMU for defraying the
publication cost.

I also would like to thank all of my friends at Department of Parasitology, Faculty
of Medicine, Chiang Mai University for their encouragement and support throughout my

research.

Finally, I wish to express all my deepest gratitude to my beloved parents and family
for their encouragement and moral support throughout my study.

Danita Champakaew



