OPTIMIZATION FOR SPRAY DRYING
OF PROBIOTIC BACTERIA

KANOKWAN SARINYAWAT

MASTER OF SCIENCE
IN BIOTECHNOLOGY

THE GRADUATE SCHOOL
CHIANG MAI UNIVERSITY
OCTOBER 2011



OPTIMIZATION FOR SPRAY DRYING
OF PROBIOTIC BACTERIA

KANOKWAN SARINYAWAT

A THESIS SUBMITED TO THE GRADUATE SCHOOL IN
PARTIAL FULFILLMENT OF THE REQUIREMENTS
FOR THE DEGREE OF
MASTER OF SCIENCE
IN BIOTECHNOLOGY

THE GRADUATE SCHOOL
CHIANG MAI UNIVERSITY
OCTOBER 2011



OPTIMIZATION FOR SPRAY DRYING
OF PROBIOTIC BACTERIA

KANOKWAN SARINYAWAT

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

IN BIOTECHNOLOGY
EXAMINING COMMITTEE THESIS ADVISOR
Sz b/ gk
. 2 F) CHAIRPERSON
Asst. Prof. Dr. Sasitorn Wongroung Dr. Suphawat Sinsuwongwat
fopady  Niowmn . MEMBER

Asst. Prof. Dr. Piyanuch Niamsup

i”“‘t" HNJ P  MEMBER

Dr. Pairote Wongputtisin

F

....... . weeeeee. MEMBER
Dr. Suphawat Sinsuwongwat

4 October 2011
© Copyright by Chiang Mai University




ACKNOWLEDGMENT

| would like to send my sincere gratitude to Dr. Suphawat Sinsuwongwat, my
advisor at Biotechnology Division School of Agro-Industry, Faculty of Agro-
Industry, Chiang Mai University, for his kindness, valuable suggestions and
encouragement that have been given to me throughout this research. He has given
many advices and assistances; furthermore, he always forgives my entire mistake and
also every student in our laboratory. My knowledge and success at this point receive
from him.

| am grateful to Asst. Prof. Dr. Sasitorn Wongroung of Biotechnology
Department, Faculty of Agro-Industry, Chiang Mai University, Asst. Prof. Dr.
Piyanuch Niamsup and Dr. Pairote Wongpulttisin of Biotechnology Division, Faculty
of Science, Maejo University who gave many valuable advices, suggestions on this
thesis.

Thank you for all members in Microbiology Laboratory for their kind helps
and warm relationship.

Finally, I would like to express my special thanks for my family, mother,
father, sisters, aunts and also all relations who have encouraged my education ard

respected my decisions.

Kanokwan Sarinyawat



