COMPARISON OF QUALITIES OF FRESH PENNYWORT (Centella asiatica
(Linn.) Urban) JUICE WITH PRODUCTS PROCESSED BY ULTRA-HIGH
PRESSURE, PASTEURIZATION AND STERILIZATION

PRONPRAPHA WONGFHUN

DOCTOR OF PHILOSOPHY
IN FOOD SCIENCE AND TECHNOLOGY

THE GRADUATE SCHOOL
CHIANG MAI UNIVERSITY
SEPTEMBER 2009



COMPARISON OF QUALITIES OF FRESH PENNYWORT (Centella asiatica
(Linn.) Urban) JUICE WITH PRODUCTS PROCESSED BY ULTRA-HIGH
PRESSURE, PASTEURIZATION AND STERILIZATION

PRONPRAPHA WONGFHUN

A THESIS SUBMITTED TO THE GRADUATE SCHOOL IN
PARTIAL FULFILLMENT OF THE REQUIREMENTS
FOR THE DEGREE OF
DOCTOR OF PHILOSOPHY
IN FOOD SCIENCE AND TECHNOLOGY

THE GRADUATE SCHOOL
CHIANG MAI UNIVERSITY
SEPTEMBER 2009



1

COMPARISON OF QUALITIES OF FRESH PENNYWORT (Centella asiatica
(Linn.) Urban) JUICE WITH PRODUCTS PROCESSED BY ULTRA-HIGH
PRESSURE, PASTEURIZATION AND STERILIZATION

PRONPRAPHA WONGFHUN

THIS THESIS HAS BEEN APPRROVED
TO BE A PARTIAL FULFILMENT OF THE REQUIREMENTS
FOR THE DEGREE OF BOCTOR OF PHILOSOPHY
IN FOOD SCIENCE AND TECHNOLOGY

EXAMINING COMMITTE

.............. Al 7 CHIRPERSON

Assoc.Prof.Dr. Arunee Apichartsarankoon

....... A D e SR~ WS
» Prof.Dr. Micheal H. Gordon
Q\MWW‘?I ........... MEMBER

Dr. Chaveewon Phunchaisni

24 September 2009
©Copyright by Chiang Mai University



111

ACKNOWLEDGEMENT

This thesis was completed with great effort and contribution from various
people and agencies. I would like to thank my supervisor Assoc. Prof. Dr. Arunee
Apichartsrankoon for her valuable plan and advice in this thesis study.

I would like to thank Prof. Dr. Micheal H. Gordon for his guidance, advice
throughout this thesis work and for his helpful discussion on preparation of the
manuscript for publication and thesis writing. Thanks are also expressed to my co-
supervisors and committee members, Assoc. Prof. Dr. Arunya Manosroi, Dr. Ampin
Kuntiya and Dr. Chaveewon Phunchaisri, who gave their valuable time to evaluate
this thesis work and gave some suggestions.

I would like to thanks Prof. Donald Mottram, Dr. J. Stephen Elmore and Mr.
Andrew Dodson for their kind assistance in the GC-MS analysis, Mr. Chris
Humphrey for his assistance in the HPLC analysis and also Dr. Bernard Mackey for
high pressure machine support at Department of Food and Nutritional Sciences,
University of Reading, UK. I would like to express my grateful thanks to all students
at Reading University for their friendship especially, Sarun, Wachira and Sujira for
sharing experience and knowledge during a year far from home. I wish also to thank
all the lecturers and students of the Faculty of Agro-Industry, Chiang Mai University,
for their kind assistance especially, Dr. Pilailuk Intipunya, Pittaya, Siriwan and
Katekan.

Finally, I am also forever indebted to my father, my sister and my husband for
his continuous encouragement and many sacrifices.

This thesis could not have been possible without financial support from the

National Science and Technology Development Agency (NSTDA), Thailand.

Pronprapha Wongthun



