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KOVIT PATTANAPANYASAT

Born:
Family:
Wife:
Children:

Education:

1968
1970
1974
1977
1985

1987

December 8, 1950 in Bangkok, Thailand

Third child of the eight children of Mr. Sue Soi Lim and Mrs. Ngo Sor Yong
Punnee (Asavametha) Pattanapanyasat

Miss Orathai Pattanapanyasat, B.Sc (Microbiology),

Faculty of Science, Chulalongkorn University

Mathayom 3, secondary school, Office of the Non-Formal Education Commission.
Mathayom 6, secondary school, Office of the Non-Formal Education Commission
B.Sc., Department of Biochemistry, Faculty of Science, Chulalongkom University
M.Sc., Department of Biochemistry, Faculty of Science, Chulalongkom University
Diploma in Biomedical Method, University of Wales College of Medicine,
Cardiff, UK

Ph.D (Iron Metabolism), Department of Haematology, University of Wales
College of Medicine, Cardiff, UK
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Working Experiences:

Academic Position

1978 Lecturer, Department of Radiology, Faculty of Medicine Siriraj Hospital,
Mahidol University

1982 Assistant Professor, Department of Radiology, Faculty of Medicine
Siriraj Hospital, Mahidol University

1990 Associate Professor, Thalassemia Research Center, Mahidol University

1997 Professor, Office for Research and Development, Faculty of Medicine

Siriraj Hospital, Mahidol University
2005 Professor 11, Office for Research and Development, Faculty of
Medicine Siriraj Hospital, Mahidol University

Other Positions Held

1993 - present  Head, Division of Instruments for Research, Office for Research and
Development, Faculty of Medicine Siriraj Hospital, Mahidol University

2007 - 2011 Chief, Office for Research and Development, Faculty of Medicine Siriraj
Hospital, Mahidol University

2002 - present  Graduate Program, Department of Immunology, Faculty of Medicine

Siriraj Hospital, Mahidol University
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Academic Service

 Member of the Grants Review Board for National Research University, Mahidol University

¢ Member of the Administrative and Development Committee for Establishment of Mahidol Central
Instrument Facility (CIF)

¢ Member of the Academic Position Review Board, Thammasat University

o External expert of the Graduate Program in Biomedical Sciences, Walailak University

o REixpert for Flow Cytometry Training Program of WHO SEARO and Thailand MOPH-U.S. CDC

¢ Member of the Committee for Health Services Quality Control and Standardization, National Health
Security Office

o Reviewer of research proposals submitted for grants from Thailand Research Fund (TRF)

¢ Reviewer of research manuscripts submitted for publication in local and international journals

Awards and Honors:

¢ Best Pre-clinical Research Award, year 1999 Chalermprakiat Foundation, Faculty of Medicine Siriraj
Hospital, Mahidol University

¢ Best personnel of the year 2004 and 2006, Faculty of Medicine Siriraj Hospital, Mahidol University

¢ QOutstanding Alumni Award 2001, Faculty of Science, Chulalongkorn University

o Senior Research Scholar Award of the year 2006 and 2009, Thailand Research Fund (TRF)

o Best Research Award for the year 2009, Thailand Research Fund (TRF)

¢ Best R2R Award of the year 2010, Health Systems Research Institute, Ministry of Public Health

o National Institute of Health (NIH), National Institute of Allergy and Infectious Diseases, 2012 grant Number
1R01AI099385-01

¢ Best lecturer in Science and Technology of the year 2013 from the Thai Lecturers’ Senate Meeting
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CD4 T-cells that can not
getrid of HIV

I:{ Anti-CD3/28 mediated expansion of CD4 T-

cells could serve as an immunotherapeutic
strategy for HIV infection

Achievements

Research:

Professor Kovit principal research interest has always been in the use of flow cytometry
to study immuno-pathophysiology of thalassemia and infectious diseases i.e. malaria,
dengue and HIV, all of which are the diseases that have a great impact on the public
health and economic burden in Thailand. The HIV research projects entitled
“Functional diversity and immunopathogenesis in HIV infection” funded by the U.S.
CDC-AIDS Program, National Health Security Office, and Thailand Research Fund -
Senior Research Scholar Award 2006 and 2009 on which he and his Thai research team
in collaboration with several other researchers from Mahidol University and Professor
Aftab A. Ansari of the Department of Pathology and Laboratory Medicine, Emory
University School of Medicine, Atlanta, U.S.A have achieved including many research

articles which are summarized below:
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1. Although antiretroviral therapy has become highly effective in controlling viral load
in HIV-infected patients, such therapy does not eradicate the infection and is
increasingly being met with multidrug resistant virus. Hence there is a need for the
development of new alternative strategies to ameliorate HIV disease. Previous study
showed that administration of autologous anti-CD3/28 expanded CD4 T-cells
markedly decrease viral load in HIV patients whom antiretroviral therapy was
discontinued. We further explored the quality of such expanded CD4 T-cells and
found both upregulation of telomerase enzyme activity and increased proliferative
response which likely indicates their survival following adoptive transfer. The data
suggest that anti-CD3/28 mediated expansion of CD4 T-cells could serve as an
immunotherapeutic strategy for HIV infection (see figure on page 11 for details)

2. During chronic HIV infection period, there is a progressive loss of T-cell function.
This is because antigen-specific T-cells are repeatedly challenged with their HIV
cognate antigen. Our phenotypic and functional studies of the programmed death-1
(PD1) on T-cells form simian immunodeficiency virus (SIV) infected non-human
primates showed upregulation of PD-1 during chronic, but not acute infection, and
that there was a good correlation between the level of PD-1 expression on naive and
central memory CD4 T-cells and the levels of viral load.

3. We have been studying the SIV-infected non-human primate model of human AIDS
and have previously shown that SIV-infected rhesus macaques develop the same
pathological manifestations as does HIV-1 in humans with significant levels of
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autoimmune antibodies. In line with this finding, we have further studied role of
viral load, regulatory T cells (Tregs) on the autoimmune response in these animals.
Results showed that the highest autoantibody titers were found in animals with low
plasma viral loads and a narrower spectrum of autoantigens. The levels of Tregs
were inversely correlated with viral load and lower autoantibody tiers.

In non-human primate model of human AIDS, there are differences in clinical
outcome of SIV infection in disease-resistant sooty mangabeys (SM) very similar to
the long term non-progressor HIV-infected patients, and in the disease-susceptible
rhesus macacques (RM) that similar to the rapid progressor patients. Thus identification
of the mechanisms to distinguish in these two species would have an important
impact on our understanding of lentiviral pathogenesis. Our study on the level and
function of Tregs in these two species revealed an increase in the frequency of
Tregs following acute infection in RM but not in SM. There was also a strong
correlation between plasma viral load and the levels of Tregs in SIV-infected RM but
not SM. A good correlation was also noted in RM that control viral load or in
response to antiretroviral therapy in RM. This finding may lead to better understanding
of the pathophysiology of HIV infection, and could be used as a better prognostic
tool for antiretroviral therapy in the patients.

Several recent studies have shown that cells of the innate immunity including
natural killer (NK) cells play an important role in dictating the course of HIV disease
progression. Many sialic acid-binding immunoglobulin-like lectins (Siglecs)
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molecules are known to be expressed on the NK cells where they can function as
inhibitory receptors by suppressing signaling pathway within the NK cells. We
performed a study on the expression of Siglec family by hematopoietic cells from
SIV-infected RM, SM and humans. Results showed that monocyte cells are predominant
cells that express Siglecs. While human monocytes expressed Siglec 5 and 9, monocytes
from RM expressed Siglec-7 and those from SM expressed Siglec-1. Such different
expressions of Siglecs molecules might explain distinct immune status in human
HIV and disease-resistant SM and disease-susceptible RM. Apart from CD4 and
viral load levels, this important finding may lead to the use of Siglec molecules as an
additional prognostic indicator. Moreover, the knowledge obtained from this study
paved as a solid foundation for Professor Kovit present research work on dengue
infection which has been granted from the National Institute of Health, U.S.A.

6. It is well accepted that enumeration of CD4 T-cells by flow cytometer is the gold
standard method because of its accuracy, precision and reproducibility. However,
such predicate method is expensive for resource-limited settings like Thailand. Our
research team has successfully developed several affordable CD4 testings and has
achieved evaluation of many cheaper single-platform flow cytometers for HIV monitoring
in Thailand and worldwide. Achievements of such research led to the development
of two patents namely: BioLeucotag and Biobeads for simple and affordable CD4
testing methods. For Biobead CD4 testing method, Professor Kovit and his research
team used chicken red blood cells (cRBCs) fixed with glutaraldehyde as the counting
beads in determining the absolute CD4+ T-lymphocyte counts from HIV-infected
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blood samples and compared these values with those obtained by the commercial
standard fluorescent microbeads in the standard flow cytometric method. Results of
this study for the first time demonstrated that these glutaraldehyde-fixed CRBCs
can be used as fluorescent microbeads for performing CD4+ T-lymphocyte counting
that is not only a great improvement on reliability and reproducibility, but also a
marked reduction in the costs involved in enumerating the absolute CD4+ T-lymphocyte
counts in HIV-infected blood samples. Such development of Biobeads has been
awarded as the best research of the year 2009 from the Thailand Research Fund.

7. Inrealizing the need for better quality control and quality assurance for flow cytometric
enumeration of CD4 T-lymphocytes in HIV-infected patients. Professor Kovit and his
research team have successfully developed a simple stabilized whole blood (patent
filing) for external quality assurance (EQA), and established the EQA program since
2002. Presently, there are more than 250 participants from Thailand, Southeast
Asian countries, Bhutan, Sri Lanka, Nepal and India.

Human Resource Development:

Professor Kovit has served as a major advisor for 21 graduates in International Graduate
Program in Immunology (9 Ph.D., 12 M.Sc), and co-supervised graduates outside the
program of more than 10. Out of his 9 Ph.D graduates, seven have become universities
lecturers, one is working as a post-doctoral fellow in U.S.A., and one is a businessman.
Two of his M.Sc graduates have pursued for their Ph.D, 8 went to work in several
government institutes, and 2 worked in the private sectors. Professor Kovit has also
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been acting as a mentor for many new researchers from the Thailand Research Fund -
New Researchers Program. He uses his research experience to help guide the career
development of his many mentees. He strongly believes that, with many advanced
technologies, information and resources, the younger generation in the field of science
and technology could do much better research than the older generation providing
that he or she has strong commitment, sacrifice and passion to take research seriously
as his or her life-time professional career.
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Institute of Food Research and Product Development
(IFRPD), Kasetsart University
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History and Background

The Institute of Food Research and Product Development (IFRPD), Kasetsart University,
was originally established as the Department of Experimental Study and Research of
the Processed Food Organization (PFO) in 1955, and transferred to Kasetsart University
in 1968. The IFRPD is a research institute with a mandate to perform research and
development in the area of food science and technology, and plays a leading role in
supporting the Thai food industry through technical service and consultancy. Professor
Amara Bhumiratana was the first Institute director. He had the vision to realize that
scientific research into food technology is important in the food industry. Today, the
Institute strives to follow his example and support funding to create innovation. We
encourage our researchers to present their work overseas for international publication.
Our researchers have a wide range of skills and expertise. The Institute has continued
to progress, and we are now celebrating our 46" anniversary. The IFRPD is a model
knowledge source, fostering a creative and innovative working environment, and
screening and quality-checking high-value food products which are shipped all over
the world. We perform a valuable public service, and the quality of our work is

comparable with our international competitors.
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The Institute is a research unit devoted to food science research and development, with

strong academic support and using the most up-to-date technology. There is a compre-
hensive research laboratory, a food analysis center (accredited under ISO/IEC 17025),
and two pilot production factories employing a quality management system approach
based on good manufacturing practice (GMP) guidelines. The Institute has 50 researchers
on staff. During the past five years, 92 research papers have been published in
international journals and 13 papers in national publications. During this period, 1
patent, 37 petty patents, and 201 projects were undertaken in collaboration with the
private sector. We have continued to develop academic and professional training
programs to promote innovative development, quality assurance and quality control to
extend the shelf life of food products, enhance food safety management, improve small
and medium enterprise (SME) industry factory quality control, and assist community

enterprises. Our researchers have been invited to act as professional dissertation and
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thesis co-advisors for both master's and doctoral degrees. They also have served on
committees and become inspectors and consultants for both the government and
private sectors. Moreover, our researchers have also cooperated with food academics

both within Thailand and overseas.

Our Outstanding Product Accomplishments

The staff at the Institute has been involved with fundamental, applied and innovation
techniques in food research methodology. The results of this work have had many
positive effects on Thai society. Product development has enhanced the quality and
nutritional value of food, promoting better health for the nation. We are especially
proud of our achievements and product advancements in promoting nutritional rice,

soybeans, fruits, and Thai herbs and vegetables.
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1. Rice products 107
Rice is a major staple food in Thailand. The advancement and
development of healthy rice products has increased the commercial
value of the crop, with a corresponding expansion in market demand.
The Institute has been heavily involved in project work related to
increasing the nutritional value of rice. Germinated brown rice, or
‘GABA rice’, was used to establish the official Thai Agricultural
Standards; this knowledge has now been transferred to the commercial
growing stage. The rice product khao kaeng tod, or KU-RU-San’,
received a first-class award in Thai rice innovation at the 2007 Honor
Celebration of His Majesty the King. ‘Khao-to Express’ is a rice product
which is easy to cook and has high nutritional value; it has now
expanded into a thriving franchise business throughout Thailand.
Our researchers have also studied and produced many products from
GABA rice, including: instant rice porridge using twin-screw
extrusion technology; pyrodextrins (a new fiber source) using rice
and glutinous flour; substitute wheat flour made from rice flour; and

porous microcapsules made from rice starch. We have patented this
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microcapsule technology. Rice product development Projects -
including ready-to-cook and ready-to-eat rice and noodles, rice milk
products and rice energy drinks — has now been transferred to the
commercial sector.
2. Innovative soybean products

The soybean product ‘Kaset Protein’ has a flexible texture similar
to meat. This commodity is popular with vegetarians, as shown by
results from consumer satisfaction surveys. Our newest product, ‘Soya
Crispy’, has a flat and smooth texture. It is high in prqtein content
and low in fat, and can be eaten as a soya snack. There is no need to
use cooking oil.
3. Food products from Thai fruits and herbs

We have researched over 200 species of Thai functional herbs and
developed ready-to-eat and ready-to-drink products. We have
pioneered antioxidant vegetable drinks mixed with rice such as
‘V-Like Rice’, and frozen snacks made from cooked rice with vegetables
juices, ‘V-Bite Rice’. We have also investigated the extraction of

functional substance groups from herbs to promote healthy lifestyles.

Thailand Toray @ Science Foundation
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4. Leading the way forward with ‘Thailand: Kitchen of the World’

We have studied and researched many functional aspects of Thai foodstuffs and
developed products, including instant, ready-to-cook and ready-to-eat products and
Thai sauces. We have initiated pilot projects and ideas for commercial producers to take
forward and expand. We have established benchmarks for the standards of flavor
required in the production of Thai foods and sauces, both at home and abroad. Our

research work has improved ready-to-eat Thai food so that it is now suitable for export
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and can compete in the international marketplace. Consumption has increased and we
are now at the forefront in promoting Thailand as the ‘Kitchen of the World'.
5. Advancement in healthy food production

We have conducted and implemented many research projects, including commercial
innovation and development of healthy Thai food products, e.g. lower-calorie foods,
reduced-sodium sauces and ready-to-eat cooked rice and noodles, and low-sugar herbs
and vegetable juices. We have also initiated ‘Low-Salt Thailand’, which is a network
funded by the Thai Health Promotion Foundation.
6. Improvements in preserved food quality

We have developed a starter culture for the fermented fish product plaa som, and
have identified lactic acid bacteria which have high salt tolerance, produce high
acidity and reduce the time of the fermentation process. This was applied to our
‘Plaa-Som Nuggets’ snack product. We have, in addition, patented the production of
vinegar from agricultural waste, and adapted this to the industrial development of
vinegar drinks and vinegar starter cultures.
7. Food allergen research

Together with Morinaga Institute of Biological Science, Inc., Japan, we have conducted

research into screening and confirmation testing for allergenic proteins in food by

Thailand Toray @ Science Foundation
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enzyme-linked immunosorbent assay (ELISA), using Western blotting and
polymerase chain reaction (PCR) techniques. In 2013 we became the
first commercial laboratory in Thailand to produce food allergen testing

kits, and we now operate as a testing service center for ELISA. . == enavipaovlil

WV

Our Role in Supporting the Food Industry

The Institute has been responsible for upgrading the Thai food
industry to international standards in all aspects of science, technology
and innovation. The Institute has been responsible for upgrading the
Thai food industry to international standards. We are continuing with
research and development, pilot plant production, consulting work, and
a broad range of quality analyses, as follows:

o Large industry: drinks, rice, seafood, and fruits and vegetables
o SME industry: shelf life research, product development, and quality

and safety testing

o Community enterprise groups: structural development, product quality,

(A) Kitchen of the World
new product development, and specialist training for over 1,000 groups (B) Dr. Roger, Director Food Valley the Netherlands visit IFRPD
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The IFRPD has continued leading research and development for the Thai food industry.
We have collaborated with the Industrial Technology Assistance Program (ITAP), the
National Science and Technology Development Agency (NSTDA), the National Food
Institute (NFI), the Department of Industrial Promotion, and the National Innovation
Agency (NIA). We have joined in food product innovation and development with
private business enterprises, including both large and medium-sized operations,
producing an average of more than 50 new products a year. We provide consultation on
quality systems GMP and primary GMP for community enterprise groups and for projects
funded by the Bank for Agriculture and Agricultural Cooperatives and the SME Bank.
We are networking widely with educational establishments and beginning our

preparations to welcome the ASEAN Economic Community (AEC).
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Another focus has been strengthened quality standards for export within the AEC and
to countries such as Japan and members of the EU, and for sales in the Halal food
market. Over the past 11 years, Thai food consumption has increased and the Thai food
restaurant business has expanded enormously, particularly overseas. Therefore, the
government has promoted the opening of more Thai restaurants. In light of this development,
the Thai chef is now a popular job with a good income. The Institute has been assigned
to train people for the Thai food business and Thai restaurant management; courses
have been developed for professional training in these fields, including the Thai Halal
Food Project. To date, we have trained 44 batches of students, comprising more than
2,000 people. Trainee evaluation results have been very satisfactory, and their techniques

and knowledge have greatly improved.
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The Thai Halal Food Project started in the budget year 2004, under the ‘One Tambon
One Product’ (OTOP) project, sponsored by Her Royal Highness Princess Maha Chakri

Sirindhorn. Project activities include knowledge and understanding of halal food
production and quality training in Islamic practices. Since 2005 we have trained 1,450
people in southern Thailand and conducted research and development for ‘up-market’
raw materials, especially in Krabi and Songkhla provinces. The Institute has promoted
the processing of Thai halal food for consumption by the local communities, and this

knowledge has been extended to neighboring countries.
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Recognition and achievements over the past four years

The achievements of the IFRPD have been recognized at both national
and international levels. Our members received the 2013 Civil Service
Excellence Award from the Thai Ministry of Education, and two awards
for Outstanding Staff Performance from the Council of University
Administrative Staff of Thailand (2013 and 2012). Our members have also
won many presentation prizes at academic conferences, such as: the
Best Oral Presentation Award at the 1% Nakhon Phanom National and
International Conference in Healthcare (2014); the Best Poster
Presentation Award at the 2™ International Conference on Food and
Applied Bioscience (2014) and at the 1% Nong Khai Campus International
Conference (2013); the SLIM (Shelf Life International Meeting) Poster
Award from the Italian Scientific Group of Food Packaging (GSICA)
and the Korean Society of Food Science and Nutrition (KFN) (2012); and
the IUPAC (International Union of Pure and Applied Chemistry)
International Award for Young Chemists at the 14™ Asian Chemical
Congress (2011).
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ANUSWTanueNls:wA (International Collaboration)

Savannakhet University (Lao PDR)

Kagawa University, Ehime University, Niigata University (Japan)
National Food Research Institute, JIRCAS, JICA (Japan)

Rice Valley under Otagai Project, Crisis Management & Prepareness

Organization, Life Science Promoting Association, Tokyo SME

Management Consultant Association (Japan) Seminar on Food Processing with

Food Stream (Australia), Uppsala University (Sweden)
University of Burgandy, INRA, SUP AGRO (France)
Kirin Holding Company, Morinaga Institute of Biological Science, Forica Foods (Japan)
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Effects of Plant Extracts as an Antimicrobial Agent for Food Packaging:
A Case Study in Papaya Salad “Som-Tam”

Thai papaya salad so called ‘Som Tam” is one kind of minimally processed product. The processes
include washing, cutting, trimming and packing in consumer package. Without preservation
freatment, this product is easily contaminated from microorganisms known as cross contamination

during processing and could be harmful to consumer.

Garlic and chili pepper are important economic produces of Thailand. It is widely used as an
ingredient in the food, pharmaceutical, cosmetic and other industries. They contain a unique smell,
taste and flavor derived from both non-volatile and volatile oils. One of those interested properties

is antimicrobial agent affecting both food-borne pathogenic and food spoilage microorganisms.

Therefore, this study is aimed to study the application of extracts of garlic and chili pepper onto
package as ‘antimicrobial packaging’. The effects on microorganism such as Total plate count,
Yeast & Mold, Escherichia coli, and Staphylococcus aureus are analyzed. Furthermore, the sensory
fest of product will be also determined. Thus, this research would be an altemative technology for
reducing a problem from microbial and increasing high quality minimally processed and food

products in near future.
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Chemotactic Bacteria for Rhizoremediation of Agricultural Soil
Contaminated with Pesticide Derivative

Thailand is an agricultural country. Nevertheless, contamination of toxic pesticides and derivatives
has caused a serious deterioration effect on agricultural areq, on the exports, and adversely
affected human welfare and environmental health. To alleviate this problem, bioremediation is one
of the low-cost and effective techniques to detoxify the accumulated toxic residues. Among all
bioremediation approaches, “rhizoremediation” is an appropriate, sustain, and practical in situ
deconfamination fechnique for agricultural area. This fechnique depends on biocatalytic ability of
soil microbes and/or plant-growth promoting rhizospheric bacteria (PGPR) to detoxify the foxic
confaminants, while they utilize nutrients from plant root exudate in rhizosphere. The sustainability
and stability of the pollutant-degrading PGPR in such environment rely on chemotactic ability of
PGPR towards the target pollutant and root exudate as well as plant-microbe inferaction. As
Crotalaria juncea (Sunn hemp) is one of the groundcover plants widely used in several crop areas
in Thailand, it is selected as a candidate for this investigation. Moreover, since chloroaniline is
one of the toxic intermediates generated from natural deferioration of several pesticides and
herbicides infensively used in Thailand, and has been persistent in agricultural areq, this pollutant
is of our interest. As a consequence, to develop a practical and efficient rhizoremediation,
fundamental and in-depth researches are required. This research project aims fo investigate both
fundamental and in-depth details of biodegradation ability/kinefics and chemotactic characteristics
of chloroaniline-degrading PGPR towards chloroaniline and Crofalaria juncea root exudate as
well as their interaction. The knowledge gained from this work will have significant impacts not
only fo rhizoremediation,/bioremediation scientific community, but the technique to treat toxic
pesticide derivative contaminated in agricultural area will also be simplified and transferred for
practical use for Thai farmers and environmental scientists in order fo develop a sustainable
agricultural system in Thailand. At least two international publications will be anticipated.
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Semi-pilot Up-scaling Process of Protease Production for Applying
in Allergic Protein-free Rubber Latex Preparation

This proposal is a subsequent project of “Process development for the preparation of low cost
protease for using in allergic protein-free rubber latex production” (TRF: RDG5650081) that aimed
fo investigate for profease production process with lower cost. Cheaper culture medium and simple
manufacturing for protease production was studied in Phase |. However, production of protease for
industrial use needs to be up-scaled. But bacterial growth in large scale fermentation is commonly
lower than expected, because of lower mass and heat transferring. Thus, the optimal conditions for
protease production in 20L fermenter are then proposed in this phase. Aeration rate, agitation rate
and also pattern of fermentation (batch, continuous and fed-batch) will be focused. After the
optimal conditions for large scale production of protease are obtained, protease will be produced
and fested for its degradation ability of Para rubber allergens. Also allergen-free rubber latex
produced by protease treatment will be used as a raw material in the production of medical gloves.
We expect that the possibility of applying Bacillus subtilis protease in industrial sector will be

gained by this research and development.
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Hybrid Detection and DNA Barcoding of Thailand’s Notable Waterlilies,
Nymphaea spp.

Waterlily, known as “Queen of Aquatic Plants”, is in the Nymphaeaceae family. Its beauty arises
not only from the flower’s forms but also from the colors and combination of colors. Every year, new
varieties have been infroduced from hybridizers all over the world. Some of the new varieties
come from intersubgeneric and interspecific hybridizations, the others come from an open pollination.
The International Waterlily and Water Gardening Society (IWGS) is an organization in USA that
supports and promotes education and research in all aspects of water gardens and their associated
plants. The IWGS conducts an annual competition where hybridizers display their new spectacular
waterlilies. Thailand’s waterlilies have won many fifles from the competition, for example, Nymphaea
‘Mayaranee’ from N. gigantea (blue) x N. ‘A-trans’ won 2013 IWGS 1 place Anecphya
waterlily and N. ‘Siam Purple 1” from N. ‘Supranee Pink’ x N. ‘Nangkwag Fah” won 2011 IWGS
best new waterlily/ 19 place intersubgeneric waterlily. Genetic information of waterlily is very
limited. No information on the hybrid confirmation at molecular level has been reported. The
objectives of this study are to do the hybridity test and generate DNA barcodes for specific
identification of Thailand’s notable waterlilies. The DNA markers used for hybrid defection include
microsatellite markers, SSCP (Single Strand Conformational Polymorphism) gene specific markers
developed to span infrons and parental specific markers. DNA barcodes will be generated by
PCR amplification at the DNA regions of ITS of 'DNA, matK and rbcl, cloning and sequencing.
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Process Development for Cellulosic Ethanol Production using Pichia Stipitis

Ethanol has gained an increasing popularity fo be used as biofuels. Various renewable agricultural
feed stocks can be used for the fermentation process especially lignocellulosic materials. It attracts
considerable inferest because it is cheap, readily available, and not involved with food program.
Pre-treatment of these materials for removal of lignin and hemi-cellulose is essential in order to
obtain cellulose. Either acid or enzymatic hydrolysis can be employed to produce fermentable
sugars which can be further converted to ethanol. Pichia stipidis shows ifs ability to ferment xylose,
an abundant Cs monosaccharide in lingocellulose materials. However, ethanol fermentation severely
suffers from end product inhibition resulting in a low volumetric productivity and yield. Exiractive
ethanol fermentation has atiracted considerable interests over the past few decades. The main
advantage is a substantial reduction of the product inhibition effect. Recently, a lab-scale extractive
fermentation by using a vacuum fractionation technique was successfully investigated. During
fermentation, the ethanol /water vapor mixture was fractionated allowing only high concentration
of ethanol (90 wi%) to leave the system. The consequence of this operation was not only fo
enhance yields and volumetric productivity, but also to obtain a high concentration of ethanol that
can be directly supplied fo the dehydration process without any further distillation step. The production
cost is expected to be much lower. However, process development of this particular system sl
requires further pilot scale fests as well as process simulation. These experimental and simulation

results could pave a way for the application in an industrial scale production of ethanol.
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Optimizing Extraction of High Quality Water Hyacinth Fiber with
Chemical and Mechanical Treatment for Textile Industry

The use of other natural fibers besides cotton and silk is the way fo create more variety of fabrics
and apparel products and to develop environmentally friendly products for eco fiber trend in the
world. The natural fibers can be extracted from agricultural waste (by product) such as water
hyacinth etc. Water hyacinth is an aquatic weed which grows rapidly in rivers and other water
system causing many problems to people and environment in the world. Water hyacinth fiber is
extracted by a decorticated machine developed from a pineapple leaf fiber decorticated machine
created by a research feam at Kasefsart Agricultural and Agro-Industrial Product Improvement
Institute (KAPI). This water hyacinth fiber is removed non-cellulose substances (i.e. gum substances)
which hold each single fiber cell, in order to obtain fine fiber for textile industry. In this research,
mechanical freatment using an ultrasonic technique and chemical treatment are applied for
degumming purpose in comparison with a typical degumming process. The results of gum residual
lost weight and mean fiber diameter including fiber physical properties are compared for different
degumming treatments. The optimizing extraction of water hyacinth fiber for the cotfon spinning

will be chosen in the textile industry for further studies.
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Research and Development of Vinegar from Mangosteen Fruits for Diefary
Supplement Reduced Risk Factor of Diabetes and Cardiovascular Disease

Diabefes and cardiovascular disease appear fo have high incidence and increase steadily worldwide
which cause by consumption high fat diets leading fo metabolic disorders and oxidative stress.
Xanthones from Garcinia mangostana have been reported the antioxidant, anti-inflammation,
anti-cancer properties and balance the immunity that may be an altemative for prevention diobetes
and cardiovascular disease. Currently, there are mangosteen fruit fermentation products, mangosteen
vinegar, used in the freatment of cancer, diabetes, hyperlipidemia, intestinal defoxification and
skin disease. However, these products still lag of the research information supported the efficacy,
allergic effect and toxicity. The aim of this study is fo invesfigate the effects of mangosteen vinegar
against diabetes and cardiovascular disease in in vitro, in vivo and in clinical frial in healthy
volunteers. The achieved results will support the OTOP and SME dietary supplement products, and

bring them fo the standardization and safety for export.
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Isolation and Characterization of Bacteriophage Infecting of Xanthomonas
axonopodis pv. citri Causing of Lime Canker Disease

Canker disease caused by Xanthomonas axonopodis pv. citri is one of the most damaging citrus
disease throughout the world. In Thailand, the epidemic of canker disease has also been reported
and it caused damage to many citrus species including lime (Citrus aurantifolia Swingle). Canker
disease can occur on all above ground fissues of lime tree. Nowadays, use of some chemicals
such copper and its derivatives are used to control canker disease in limes. However, there are
reported the chemical left in the production lime, the environment and the emergence of bacteria
strains resistant to chemical. In order to solve these problems, the alternative approach such as
biological control is needed for further study to be included in control management of canker
disease. Use of bacteriophage as biocontrol agent to some bacterial disease is getting more

aftention, especially bacterial wilt disease.

The main focus of this study is fo isolate and characterize bacteriophages which are specifically
associated with X. axonopodispv. citri. The isolated bacteriophages will be tested for ifs sirong
inhibition against X. axonopodispv. cifri. The results of this work will be the basic information of

bacteriophage for further application of bacteriophage as bioclogical control of canker disease of lime.
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Preparation and Properties of Polymer Hydrogel from Maleated Poly
(Vinyl Alcohol) Grafted with Chitosan Containing Modified Natural
Rubber and Its Application in Controlling Release of Reactive Agent

To date, the smart hydrogels are widely used in sensors, artificial muscles, film and drug delivery
systems. Most hydrogels exhibit poor mechanical strength. Therefore, we will study a synthesis of
novel heferogeneous polymer hydrogel from water soluble polymer e.g. poly(vinyl alcohol) (PVA),
chitosan (CS) and gelatin and followed by blending with modified natural rubber (NR). In the first
part, the PVA will be grafted with maleic anhydride (MA) or maleated PVA (PVAM) to produce the
smart polymer hydrogel which are sensitive to pH due to a result of ionization of carboxyl
functional groups of polymers which will undergo ionization in medium at higher pH values, but
it will be protonated in medium at lower pH. In the second part, the preparation of the PVAM will
be continued to graft with CS to form graft copolymer of PVAM-g-CS to a reduction cost of the
PVA. In addition, the PVAM-g-CS will be continued to graft with gelatin (GT) to improve temperature
and pH sensitivity. In order fo increase the mechanical properties and stability dimension in water
medium, the smart hydrogel will be blended with modified NR. In the final part, the resulting
hydrogel will be a polymer membrane for encapsulation of herb e.g. peppers extraction (capsaicin)
to reduce a patient’s pain. Considering to advantages of the present work, there are three
categories 1) a novel pH and temperature-sensitive polymer hydrogel production possessing high
mechanical properties, 2) value-added gelatin, cassava starch and natural rubber and 3) a new
capsule for efficiency controlled release of capsaicin.
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Development of a One-pot Process for the Synthesis of Biologically
Active Amino-azabicycle Derivatives

Azabicycles are common core skeletons in both natural and synthetic products that possess a wide
range of biological activities. These structurally diverse bridgehead nitrogen heterocycles and
their substituted analogues are challenging targets for synthetic chemists. Compounds containing
the amino-indolizidine and amino-quinolizidine motifs are relatively unexplored compounds,
despite the presence in nature of these motifs and the potential activity of these compounds.
Although the literatures have described plenty of methods to prepare these heterocyclic systems,
efficient and diversity-oriented approaches are scarce. Thus, we will design our methodology
based on a one-pot, domino reactions, allowing the sequential formation of new bonds and
chiral centers in just one operation and providing a simple and direct way for the synthesis of
nifrogen-containing heferocycles. Moreover, we will apply our methodology for the synthesis of

some bio-active amino bicycles for further medicinal studies.
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Development of Screen-printed Electrode Biosensor for 3-hydroxy-3-
methyl-glutaryl-CoA Reductase Activity Determination

HMG-CoA reductase (3-hydroxy-3-methyl-glutaryl-CoA reductase or HMCR) is the rate-controlling
enzyme of the mevalonate pathway in the isoprenoid metabolism pathway in mammals, fungi, as
well as plants and insects. This key enzyme has a crucial role in the production of the large family
of molecules produced by the mevalonate pathway such as sterols (especially ergosterol in yeast
and cholesterol in animals). It is of great inferest to detect the activity of HMGR which related o
the quantity of interested product that produces though mevalonate pathway. Mevalonic acid (MA)
is the first intermediate of HMGR and it appears fo be a good indicator of HMCR acivity. Various
approaches have been proposed for the quantification of mevalonic acid. These include @
radioenzyme assay, enzyme immunoassay, GC-MS assay, and LC-MS/MS assay. Biosensors
have received considerable inferest, because they are very sensitive, highly selection and fast
responding. This method offers important advantages over those previously reported because no
radio-labeled substrates or expensive fechniques are required, and the time of analysis is relatively
short. Moreover, this is the first time for the evaluation of HMGR activity by electrochemical
technique. Our approach is to develop NAD"/MWNTs-based electrochemical biosensor through
noncovalent attachment of NAD*/MWNTs nanocomposite on a screen-printed electrode to
create highly sensitive innovative biosensor. To address these issues, electrochemistry measurements
are employed to demonsirate advances important functions provided by nanocomposite, the
catalysis of electrochemical reactions, as well as, the enhancement of electron transfer between
SPE surfaces and nanocomposite.
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Preparation of Polymer Nanocapsule Encapsulated Thai Medicinal

Herb Extracts

In this research, the preparation of polymer nanocapsule encapsulated Thai medicinal herb
exiracts for control releases the ingredients will be studied. The prepared capsule using water in oil
emulsion cooperative with solvent evaporation technique will be used as the ingredient for the
preparation of Thai anti-inflammatory medicinal products for elders. In the first step, water phase
(dispersed phase) will be prepared by mixing the Thai medicinal herb extracts with cellulose
acefate butyrate or cellulose acetate butyrate and polymethy! methacrylate in an appropriate solvent.
After that, the mixture will be added to the continuous phase (mineral or silicone oil) containing
surfactant. The nanometer size of polymer,/Thai medicinal herb extracts droplet dispersed in the
continuous phase will be obtained using high shearing. After solvent evaporation, polymer having
lower polarity than that of Thai medicinal herb extracts will be phase separated and moved to the
interface of dispersed and continuous phases forming capsule shell encapsulated herb extracts as
core. In this work, the influence of various parameters such as polymer : herb extracts ratio,
cellulose acetate butyrate molecular weight and amount and type of surfactant on the encapsulation
efficiency and %loading will be studied. In addition, the control release of herb extracts and

toxicity will be determined before practical use.
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Construction of a Quartz Tuning Fork Based Atomic Force Microscopy

Driven by the desire o understand nanoscience phenomena and develop nanotechnology, there
have been many inventions in microscopy techniques for characterizing purpose. Among the
new tools, scanning probe microscopy (SPM) is of a particular interest. Unlike an optical microscope,
SPM techniques rely on the interaction between a sharp fip and the sample to probe local
properties of the sample. In most SPM, a sharp tip is attached to a cantilever structure for servoing
the sample surface, which has several disadvantages from the energy loss in the cantilever.
A much better solution is fo use a ip attached fo a quariz tuning fork. This project aims fo implement
a tuning fork based scanning probe microscopy on a commercial AFM at Suranaree University of
Technology. The efforts include procedure for preparing the tip, attaching it on a tuning fork, and
construction additional electronics to integrate the tuning fork signal info an AFM feedback loop
for the sample servo. The setup will be tested by measuring a test sample surface. The tuning fork
based measurement is expected to yield higher sensitivity and spatial resolution than a cantilever
measurement. The homemade tuning fork based probe is cheaper than a commercial cantilever
fip. The setup would open up opportunities for constructing other tuning fork based SPM modes

in the future.
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Investigation of Photovoltaic Properties Based on the Synthesis of
Double-layered MnTe/Cu, Te Semiconductor as a Co-sensitizer Deposited
on Metal Oxide Semiconductor for Solar Cell Applications

We synthesized semiconductor quantum-dot of manganese telluride (MnTe) and copper telluride
(Cuy.Te) as a double-layered sensitizer for solar cell applications due to energy gaps of manganese
telluride and copper felluride are of ~ 0.9-1.3 eV, which close to that of a conventional solar
absorber-silicon (~ 1.1 eV). Therefore, we realized that when these semiconductor sensitizers
were used as a co-sensifizer it will provide an optfimal power conversion efficiency. The MnTe
and Cu,.Te QDs were synthesized for double-layered sensitizer on a tungsten oxide (WO3)
photoelectrode, replacing fitanium dioxide (TiO,); due to tungsten oxide provides a lower conduction
band edge. The characteristic of quantum-dot structure, optical and photovoltaic properties were
invesfigated tfo study the effective results for semiconductor co-sensitizer on photoelectrode.

Besides, this kind of research will become a fundamental article being a very useful issue to
improve these sensitizers as a broadband solar absorber with collecting more light-harvesting
efficiency, which is in reduction of the energy lose in solar cell, leading to improve a higher
current density. Moreover, we attempted to synthesize and improve a solar cell fo be more potential
and stabilization with a long-term electricity production and usage with high photo-response
properies. Finally, this kind of semiconductor solar cell will be widely accepted to both domestic’s and
overseas’ researchers in the field of solar cell.
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Development of a Retarding-field lon-energy Analyzer for Plasma

Diagnostics in Magnetron Sputtering

This research is involved with the development of a refarding-field ion-energy analyzer used to
measure ion energy disfribution functions in @ magnetron sputtering device. The main purpose of
the research is to increase the accuracy of the analyzer using a grid electrode coated by a low
secondary electron emission yield material. The analyzer consists of stacked planar electrodes
namely, an outer grid, an inner grid and an ion collector, respectively. The outer grid is electrically
grounded, while the inner grid is biased to a negative potential for plasma electron suppression.
The variable positive voliage at the ion collector generates the retarding field for ion energy
discrimination. Only ions with a kinetic energy larger than the discriminating energy can eventually
reach the collector. The ion current measured at the collector as a function of the discriminating
voltage establishes an |-V characteristic and a consequent ion energy distribution function. lon
bombardment at the inner grid surface could generate undesirable secondary electrons reducing
the accuracy of the measuring ion current. The inner grid, therefore, needs to be pre-coated by

a thin TN layer (or C layer) to lower the secondary electron emission inside the analyzer.
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Enhancing the Performance of Biological Wastewater Treatment
Plant by Microbial Consortia with Factorial Design

Agricultural industrial wastewater is typically treated by biological processes especially the
activated sludge systems involving the aerobic microbial metabolism. This microorganism is a key
factor for enhancing the performance of biological wastewater treatment. Thus, the performance
of the systems relies not only on sysfems configurations but also on microbial community and
environmental conditions. Previous sfudies on microbial diversity focused on the relationship
between microbial diversity and bicreactor performance, in lab scale system freafing the synthetic
wastewater. However, only a few studies have reported on microbial communities and sysfem
stabilities in full scale biological freatment plants. Recently, the combination of Polymerase Chain
Reaction (PCR) amplification of 16S rRNA genes with denaturing gradient gel electrophoresis
(DGGE) analysis permits direct visualization and rapid comparison of the sfructure of bacterial
community in the environmental samples. The aim of this study was o apply the PCR-DGGE
technique to the wastewater engineering tasks in order fo investigate and monitor changes in the
bacterial community in the biclogical wasfewater treatment system from the agricultural processing
factory. The understanding of the microbial communities obtained would be correlated with system
performances which might be helpful in solving the system failures. Then, batch experiments were
conducted on the degradation of both synthetic and industrial wastewater by selected five different
strains. By applying a fractional factorial design of the experiment, the influence of each strain
and their interactions were quantified. This could enable us to rapidly monitor and access the
process performances and also fo optimize the biological degradation processes in the exisfing
bioclogical wastewater freatment system treating the agricultural industrial wastewater.
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Indoor Fall Defection System Using Kinect

One of the health issues in elderly people is the injury from the fall. Some of these injuries might
lead fo deaths. Hence, there is a need for developing a fall prevention algorithm, however, this
is a very difficult task. Therefore, many research works are working on fall detection algorithms,/
devices to help reducing a rescuing time for a helper. There are several research works on
developing system with wearable sensors. However, this is not convenient for the elderly. If the
elder forget fo wear the sensor, then there is no defection at all. Some other research works have
been on fall defection systems using camera. But this might create uncomfortable zone for the
elders since their activities can be watched by someone who is monitoring the camera. This will
make the elders feel that they do not have any privacy at dll. There are some other research works
on fall defection system using some other sensors device. However, those research works does not
produce a safisfying result.

In this research work, we develop a fall defection system using Kinect. In particular, the shape of
a person inside the field of view of kinect will be analyzed by our system. The computational
infelligence theory will be utilized in the analysis the shape image. If there is a fall, the alarm

signal will be sent to the control center.
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Design and Construction of the Rubber Extruder and Injector
for a 3D Printer

Thailand is the world’s number one producer and exporter of rubber. One way to add value to
rubber is to make it possible fo create a 3D rubber object directly employing a 3D printer. A 3D
printer is beneficial from the point of view that it is capable of creating a 3D object without
relying on a conventional approach: object design, mould construction and injection of a raw
material. This makes it feasible to create a 3D object by your own at home or office. If a 3D rubber
object can be consfructed directly from a deproteinized natural rubber, it would be possible for a
medical researcher to design or capture a 3D model of an organ; i.e. an ear or a finger, and print
it out to be used as a repairment for an impaired person. This could make a cost reduction as the
construction of mould for only one or a pair of organ for a specific impaired person s fairly
expensive. This also leverages the usefulness of a 3D printer. In addition, a direct creation of a 3D
rubber object by use of a 3D printer could be benefit for a product designer and a hobbyist.
A numerous number of products could possibly been designed and created. This leads to leverage
the economy of Thailand in the future. This research project is aimed fo study the parameters to
make it possible for a 3D printer fo create a 3D rubber object; i.e. the suitable state of raw material,
the printing speed, the melting and forming temperatures, the curing temperature. The results will
ultimately be used to design and construct a 3D printer’'s components; the extruder and injection,
to make a 3D printer capable of printing a 3D rubber object.
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Development of Nanoelectronic Devices with an Emphasis on Ballistic
Electron Devices and Nanomaterials

In the last several years, there has been a substantial growth of research in nanofechnology, in
particular, the nanoelectronic devices. However, the development of nanoelectronics is limited
because the underlying physics of electrons in nanostructure is not well understood due 1o its rarity
and unpredictability. Nanoelectronic devices become not only smaller and more powerful, but also
more sophisticated for understanding and manufacturing. In addition, one of the most current
challenges of developing nanoelectronics in Thailand is that we do not have sufficient knowledge,
understanding and capable of producing the novel nanomaterials and nanoscale devices. Here
in, The Research and Development of Nano-Electronic Device with an emphasis on Science
and Technology is focused on studying the underlying physics and developing the future
nanoelectronic devices. In nanoscale structure, carrier ransport is considered as a ballistic quantum
regime and must be described by quantum theory. In this regime, the inferconnections of nanoscale
devices become very short allowing only single or few electrons can travel through it. The whole
system, therefore, behaves like a quantum wire, or having similar effect to vacuum, enabling the
low power and high efficiency devices. The ballistic fransport has found in novel materials as well
such as, graphene, carbon nanotubes or silicon nanowires. Therefore, Nanoelectronic devices
have received more attention and currently been infegrated to many applications such as electronics,
medicine, bioelectronics, aerospace, renewable energy, photovoltaic energy conversion and
opfical communications, efc.
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Development of an Easily Accessible Train Tracking System with GPS

This research aims to develop and implement train fracking system which is able fo locate current
posifion of the train and process related train schedules at arrival station. This allows a precise train’s
schedule and can predict unusual circumstances. In addifions to granted research project from
National Research Council of Thailand, the proposed system infegrates display modules for train
authority, frain passenger and other people covering all northem train lines and ladies & children
cars. In order to implement a prototype of the proposed train tracking, related data is to be
collected for modeling a train schedule used in simulation. The system prototype is then developed
and tesfed in real environment fo ensure that the proposed system is practical and can perform

efficiently according to requirements of State Railway of Thailand.
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Organization (2014)

Thailand Toray Science
Foundation

1. Honorary Chairman
Dr. Sadayuki Sakakibara
Chairman,
Toray Industries, Inc., Japan

The Committee of Nomination (Awards)

1. Organization
(1) Chairman: Dr. Yodhathai Thebtaranonth
(2) Members: Dr. Naksitte Coowatanachai

Dr. Vichai Boonsaeng

2. Organization

(1) Chairman
Dr. Yongyuth Yuthavong

Ministry of Science and Technology Dr. Peerasak Srinives

Dr. Pramuan Tangboriboonrat
(2) Managing Director
Mr. Ryosuke Chono

Managing Director, '
Toray Industries (Thailand) Co., Lid. Technology Awards to the Managing Board.

2. Term of Membership: 1 year

3. Activities: Recommend the candidates of Science and

(3) Directors . o
Dr. Yodhathai Thebtaranonth The Committee of Nomination (Grants)

National Science and Technology

Development Agency (NSTDA) 1. Organizafion
(1) Chairman: Dr. Pairash Thajchayapong

(2) Members: Dr. Virulh Sa-yakanit
Dr. Thira Sutabutra

Dr. Somsak Ruchirawat

Dr. Pairash Thajchayapong
Ministry of Science and Technology

Dr. Jisnuson Svasti

Matidol Universily Dr. Krissanapong Kirtikara

Mr. Kazumine Torigoe Dr. Chadamas Thuvasethakul
President, Thai Toray Textile Mills

Public Co., ltd.
Mr. Warun Laoitthi

2. Term of Membership: 1 year

3. Activities: Recommend the candidates of Science and
Technology Grants to the Managing Board.

Chairman,

Luckytex (Thailand) Public Co., lid.

Mr. Yuichi Manabe The Committee of Selection (Awards)
Managing Director, o

Luckytex (Thailand) Public Co., lid. 1. Organization

Mr. Kazuhiko Miycishi (1) Chairmen: Dr. Jisnuson Svasti
President. Vice-chairmen:  Dr. Sunanta Vibuljan

Thai Toray Synthefics Co., lid. (2) Members: Ms. Duangsamormn Klongsara

Dr. Kumthorn Thirakhupt

Mr. Narong Lertkitsiri
Dr. Buncha Polpoka

President, Toray Infernational
(Thailand) lid. Dr. Boonchoat Paosawatyanyong

Dr. Kwan Arayathanitkul

3. Term of Directorship: 2 years 2. Term of Membership: 1 year

4. Activifies: The Managing Board, (Meefing 3. Activities: Recommend the candidates of Science

fwice a year), awards the prizes and grants. Education Awards to the Managing Board.
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