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Profile

MONAI KRAIRIKSH

Born:
Family:
Wife:

Children:

Education:

1981

1984

1994

June 19, 1957, Bangkok, Thailand
Second child of the four children of Mr.Nipka and Mrs.Musharee Krairiksh
Mrs.Siraporn Krairiksh (Dissara)

1. Ms.Nawika Krairiksh
2. Mr.Maethus Krairiksh

High school: Vajiravudh College

Bachelor of Engineering in electrical engineering, King Mongkut's Institute
of Technology Ladkrabang

Master of Engineering in electrical engineering, King Mongkut's Institute
of Technology Ladkrabang

Doctor of Engineering in electrical engineering, King Mongkut's Institute

of Technology Ladkrabang
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Working Experiences:

Academic Position
1981 Lecturer, Department of Telecommunications Engineering, King Mongkut's
Institute of Technology Ladkrabang (KMITL)

1988 Assistant Professor, Department of Telecommunications Engineering, KMITL
1993 Associate Professor, Department of Telecommunications Engineering, KMITL
2003 Professor, Department of Telecommunications Engineering, KMITL

2008 Professor 11, Department of Telecommunications Engineering, KMITL

Administrative Positions:

1997-2002 Director of the Research Center for Communications and Information
Technology

2012-2013 Vice president

2013-2015 Acting President
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Other Positions Held and Awards:

1990-1993

1993-1994

1999-2000

1999-2000

2005-2008

2005-2006
2006-2007

2006-2008
2006-2007

2006-2007

Project Leader: Steerable spherical slot array antenna: National
Science and Technology Development Agency

Project Leader: Steerable slot array applicator for uniform heat
distribution: Thai Toray Science Foundation

Project Leader: Inverse scattering for fruit quality control: National
Research Council of Thailand

Project Leader: Antennas for 3G systems: National Science and
Technology Development Agency

Project Leader: Antenna technology: Thailand Research Fund
(Senior Research Scholar)

Editor-in-Chief, ECTI EEC Transactions

Project Leader: Microwave sensor for fruit inspection: National
Research Council of Thailand

Chairman of the IEEE MTT/AP/Ed joint chapter

Project Leader: Wireless sensor network for fruit quality control:
National Research Council of Thailand

President of ECTI Association
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General Chairman of the 2007 Asia-Pacific Microwave Conference

Project Leader: Electromagnetic wave technology: Thailand Research
Fund (Senior Research Scholar)

Searching Committee Member, National Broadcasting and Telecom-
munications Committee

Editor-in-chief of the ECTI Transactions on Electrical Engineering,
Electronics, and Communications 2008-2009

Advisory committee of the 2009 International Symposium on Antennas
and Propagation

Distinguished Researcher, National Research Council of Thailand
President of the Electrical Engineering/ Electronics, Computer,
Telecommunications and Information Technology Association (ECTI)
Distinguished Lecturer: IEEE Antennas and Propagation Society
Distinguished Alumni of KMITL

Associate Editor: IEEE Transactions on Antennas and Propagation
Project Leader: Microwave sensors for agricultural applications: King

Mongkut's Institute of Technology Ladkrabang Research Fund
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W6, 2556—ﬂmﬁ% Associate Editor of IEEE Transactions on Antennas and Propagation

W.el. 2559-Tfagtin NTINMSAAMMLALLSHAUNAMIEILEUMTINY 67,

2013-Present

2013-Present
2015

2015-2017

2015-Present
2015-Present

nIsNFeUANendnusLSyen: Royal Melbourne Institute of
Technology Useineaasiasiae

n3suEaLIMeniwusUSyeen: University of Technology Melaysia
Ussineanaize

rﬁﬁm‘ﬁmwmm: IEEE Transactions on Antennas and Propagation
ARATLMANN: IEEE Sensors Journal

rfjﬂmimmwmm: I[EEE IET Microwaves, Antennas & Propagation
Q’ﬂmimwmm: IEEE Progress in Electromagnetics Research
pjﬂmammwmm: I[EEE Institute of Electronics, Information and

Communication Engineers (IEICE)

National advisory committee chair of Innovative Electromagnetic
Academy of Thailand

Council Member, University of Thai Chamber of Commerce
Chairman of the 2015 IEEE Conference on Antenna Measurements
and Applications

Project Leader: Low-cost high efficiency base-station antenna
deployment in any environment: [EEE

Special Interest Group for Humanitarian Technology Project
Coordinator of IEEE APS ASEAN Initiative

Member of IEEE APS SIGHT Committee

Ph.D. External Examiner: Royal Melbourne Institute of Technology
(Australia)

Ph.D. External examiner: University of Technology Malaysia
Reviewer for IEEE Transactions on Antennas and Propagation
Reviewer for IEEE Sensors Journal

Reviewer for IET Microwaves, Antennas & Propagation

Reviewer for Progress in Electromagnetics Research

Reviewer for Institute of Electronics, Information and Communication

Engineers (IEICE)
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Achievements

Research

Antennas for wireless communications

Realizing that antenna is a crucial component that is inevitably utilized in wireless
communications, Prof.Monai Krairiksh has conducted research on antenna since 1981.
It began with fixed beam antennas and subsequently moved to beam-scanning antenna.
He proposed an antenna that radiation pattern can be reconfigured by shorting or
opening the four edges of a square patch antenna by using PIN diodes. The two
radiation patterns significantly enhances diversity gain of the wireless communications.
The antenna was further developed by switching exciting probes instead of shorting-opening
the edges of the antenna to simplify the fabrication process. Furthermore, a dual-band
antenna using this technique was developed to support the modem wireless communications.

Prof. Monai Krairiksh proposed a circular array which utilizes one-bit phase shifters.
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With this configuration, a low loss feeding network is realized and this antenna is
suitable for real usage. Subsequently, he applied the pattern reconfigurable antennas
that possess two radiation patterns in such a circular array. Hence, variety of radiation
patterns could be produced simply. This antenna can efficiently improve signal to
interference ratio. In addition, it can speed up the convergent rate of the smart antenna.
Prof Monai Krairiksh developed a four-beam Yagi-Uda antenna for mobile applications.
The received signal is kept in good quality when the vehicle moves in different directions.
Applying the four-beam Yagi-Uda antennas as elements of the proposed array with
one-bit phase shifters, the number of radiation patterns could be enhanced over the
two-beam counterpart.

Apart from antenna development, Prof. Monai Krairiksh developed communication channels
on a tree and in a garden according to the demand of agricultural applications in Thailand.

Antennas and propagation for agricultural applications

Prof. Monai Krairiksh pioneered in developing a radar for fruit classification. He proposed
the use of measured back scattered wave from a fruit to evaluate natural frequency. The
immature fruits have different dielectric properties from mature fruits and the magnitude
of scattered wave are different. This is essential to the pre-harvest of durian fruits which
produce the highest revenue to the exporters. By the way, this technique can be
applied to other fruits.

While the problem of durian post-harvest has markedly effect on exporters, Prof. Monai
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Rician k-factors-based Sensor for Fruit Classification by Maturity Stage
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IEEE Sensor Journal (2016)

Krairiksh investigated dielectric properties of durian fruits at different maturity stages
and developed a durian-classification-sensor based on a principle of wireless communications.
With the different dielectric properties at different maturity stages, the different
scattered wave measured at various positions around the fruit produces a maturity
index calculated from k-factor in wireless communications. This work was filed for patent,
published in a leading journal and commercialized.

In order to measure scattered wave at various positions around the fruit, it can be
accomplished by rotating the fruit by a motor. However, it is not suitable in practice
when a lot of fruits are laid on a conveyor. Prof. Monai Krairiksh applied the proposed
phase array of pattern reconfigurable antenna he used in wireless communications to
this purpose. It is used for receiving scattered wave from a fruit via a conical reflector.
In this regard, data of scattered waves from various positions can be obtained to
calculate k-factor and a large number of fruits on a conveyor can be classified.

In addition, a microwave sensor was developed for measuring variation of dielectric
properties of an object without using expensive phase measurement by measuring
coupled signals from parallel and perpendicular antennas. It was applied for measuring
moisture content of paddy and feeding back to the high-efficiency microwave paddy
drier developed by his group.

From the aforementioned research works, IEEE Antennas and Propagation Society
appointed Prof Monai Krairiksh as a Distinguished Lecturer during 2012-2014. He was
the Distinguished Lecturer who was most invited to give lectures in more than ten
countries in 2013.
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Human Resource Development

Prof. Monai Krairiksh concentrated on developing human resource and research
network in antennas and propagation. He supervised 18 Ph.D. and 28 Master students
whom 16 out of these are working as faculty members of public and private universities.
Most of them collaborate in research on antennas and propagation in addition to
teaching and academic service. He served as external examiners of various universities,
e.g. Chulalongkorn University, King Mongkut's University of Technology Thonburi, King
Mongkut's University of Technology North Bangkok, Suranaree University of Technology,
Mahanakorn University of Technology, etc. Prof.Monai Krairiksh also established
international research network. He served as a general chairman of 2007 Asia-Pacific
Microwave Conference, 2013 Asia-Pacific Conference on Antennas and Propagation,
2015 IEEE International Conference on Antennas and Applications which successfully
organized and Thai and oversea researchers joined together. Some research projects
were initiated from these activities. As a Local Advisory Chair of Innovative Electromagnetic
Academy of Thailand, this community can be strengthen.
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Vision of the Department

The Department of Agronomy educates diverse students to become responsible global
citizens and future leaders through a challenging learning environment of Agronomy in
terms of plant breeding and agronomic management for crop production. We apply

knowledge to generate technology to increase crop productivity and quality that feed
and benefit our societies.

History of Department of Agronomy

Department of Agronomy was established together with the Faculty of Agriculture and
Kasetsart University in 1943. Later in 1979, Department of Agronomy, Faculty of
Agriculture began another teaching activities at Kamphaeng Saen Campus, Nakhon
Pathom Province. By offering classes for the 3“ and 4" year undergraduate students in
Bachelor of Science degree (Agriculture), it made Department of Agronomy to be busy
with academic activities in both Bangkhen and Kamphaeng Saen Campuses. Thereafter,
the University has announced the establishment of Faculty of Agriculture at Kamphaeng
Saen campus on 21 March 2003. For this reason, the two Departments of Agronomy are

independent and, since then, become Department of Agronomy, Faculty of Agriculture
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(at Bangkhen Campus), and Department of Agronomy, Faculty of Agriculture at

Kamphaeng Saen Campus. Both departments offer degree in bachelor, master and
doctoral degrees.

Department of Agronomy at Kasetsart University is the first public institute that teaches
and researches at the bachelor, master and doctoral degrees of agronomy in Thailand.
At present, over 5,000 graduates are actively serving Thai society and playing
important roles to drive the development of agriculture in Thailand. The curricula have
been reviewed and updated throughout the university development. The knowledge
and crop varieties from both departments have been contributed to the agricultural
development of the country continuously. A prominent example was in the depression
year of 1997, the department has been involved in the development projects to alleviate
the social impact of the economic crisis. In 1999, there were many trainings to transfer
knowledge to farmers to help increasing their income and tolerate to stressed
environments such as drought and flooding. The departments have important
contributions in mitigating these impacts. The departments’ research programs have
covered important crop development for the national economic and social development
plans such as rice, cassava, maize, sugarcane, forage crops, rubber tree, and oil palm.

The departments also have had continuously teaching and developing knowledge as
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well as strengthening and stabilizing crop production and food security of Thailand
through research outcome, graduates and textbooks in Agriculture. For research, plant
breeding was one of the major research activities from both Department of Agronomy
that provide many crop varieties to farmers such as cassava, maize and sugarcane
varieties which have been grown in most part of Thailand and many countries around
the world, for example, Kasetsart 50 cassava variety, and field corn, Suwan 1 variety.
The departments also have accumulated knowledge through research and publishing
national and international journal papers in related fields such as forage, weed science,
seed technology, cropping systems, and crop microclimate. Currently, both
Department of Agronomy remain committed to produce innovative research in both of
plant breeding and crop production, including graduates, and textbooks to improve
the livelihood of Thai people and for sustainable society.
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Chairs of the Department
o Assistant Professor Dr. Piya Kittipadakul

Head of Department of Agronomy, Faculty of Agriculture, Kasetsart University
e Assistant Professor Dr. Chanate Malumpong

Head of Department of Agronomy, Faculty of Agriculture at Kamphaeng Saen,

Kasetsart University

Department members

Department of Agronomy, Department of Agronomy,

Faculty of Agriculture Faculty of Agriculture at Kamphaeng Saen
1. Prof. Dr. Chareinsak Rojanaridpiched 1. Prof. Dr. Peerasak Srinives

2. Prof. Dr. Sayan Tudsri 2. Assoc. Prof. Dr. Apichart Vanavichit

3. Assoc. Prof. Dr. Juangjun Duangpatra 3. Assoc. Prof. Dr. Nawarat Udomprasert
4. Assoc. Prof. Dr. Akwut Thasanasongchan 4. Assoc. Prof. Dr. Rewat Lersrutaiyotin

5. Assoc. Prof. Dr. Rungsarid Kaveeta 5. Assoc. Prof. Dr. Sontichai Chanprame
6. Assoc. Prof. Dr. Vichan Vichukit 6. Dr. Witit Chai-arree

7. Assoc. Prof. Dr. Prapa Sripichitt 7. Assoc. Prof. Dr. Tosapon Pornprom

8. Assoc. Prof. Dr. Wanchai Chanprasert 8. Asst. Prof. Dr. Choosak Jompuk
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Assoc. Prof. Dr. Ed Sarobol

Asst. Prof. Dr. Vichien Keeratinijakal
Asst. Prof. Dr. Sutkhet Nakasathien
Asst. Prof. Dr. Piya Kittipadakul

Dr. Sarawut Rungmekarat

Assoc. Prof. Dr. Tanee Sreewongchai
Asst. Prof. Dr. Chalermpol Phumichai
Miss Parichart Promchote

Asst. Prof. Dr. Sukumarn Lertmongkol
Dr. Sujin Jenweerawat

Dr. Pitipong Thobunluepop

Dr. Pasajee Kongsila

Dr. Tanapon Chaisan
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Assoc. Prof. Dr. Prasert Chatwachirawong
Asst. Prof. Dr. Buppa Kongsamai
Asst. Prof. Dr. Jutamas Romkaew
Dr. Nongluk Tienseree

Asst. Prof. Dr. Tiwa Pakoktom
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Asst. Prof. Dr. Naroon Waramit
Asst. Prof. Dr. Ponsiri Leevanich
Dr. Weeraphan Sridokchan

Dr. Jiraporn Chaugool

Asst. Prof. Dr. Patcharin Tanya
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Asst. Prof. Dr. Prakit Somta

Dr. Jamnian Chompoo

Dr. Kanokwan Teingtham
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Outstanding Contributions from the Department

The Department of Agronomy, Faculty of Agriculture, Kasetsart University has had a
long renowned history since 1943 with distinguished academic services recognized
nationally and internationally for breeding and production technology of important
economic crops together with high quality graduates to work in agricultural related
fields. The accomplishments of the Department of Agronomy consisted of five major
outcomes which are:

1. Field corn variety, Suwan 1, is the foundation genetic of the development of many
field corn hybrids in Thailand. Consequently, the rapid and continuous expansion of
animal feed and corn seed industries are materialized. Moreover, Suwan 1 has been
adopted by corn breeding programs in more than 20 countries all over the world. Up to
date, net present value (NPV) due to Suwan 1 has been estimated, in 2014, to be 10,415
million baht.

2. Mungbean varieties, Kamphaeng Saen 1 and 2, released by the Department of
Agronomy are the most important mungbean varieties in history of mungbean production
of Thailand. These mungbean varieties are high yield and adapt well to various

environments. Kamphaeg Saen 1 and Kamphaeng Saen 2 have revolutionized mungbean
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production and mungbean industry in Thailand during 1985-2000 and made Thailand

became world number 1 in mungbean export in that time. At present, Kamphaeng
Saen 2 occupies about 40% of the Thailand mungbean planting area. Kamphaeg Saen 1
and Kamphaeng Saen 2 are also grown in China and some ASEAN countries such as
Myanmar and Cambodia.

3. Cassava variety, Kasetsart 50, is the most recognized cassava variety in Thailand
and ASEAN over 20 years. The total net present value of adopting this variety is 48,891
million baht in 2014. Many awards were recognized for this variety, worth mentioning
was the Golden Cassava Award 2016 from Global Cassava Partnership for the 21%
Century which is the international organization. To date, Kasetsart 50 along with Huay
Bong 60 and 80 are grown covering 50% of cassava plantation in Thailand.

4. Research on rice genome and high nutritional value varieties: The Department of
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Agronomy is the only institute in Thailand that collaborated with the International Rice
Genome Sequencing Project (IRGSP) and discovered aroma gene in KDML 105 (Patent
No. US 7,319,181 B2 in 2008). The Department of Agronomy is the foundation in high
nutritional rice varieties released for farmers and consumers at least seven varieties
which are Riceberry, Sinlek, Homchonlasit, Pinkaset 4, Hommali 4, Thunyasirin (sticky
rice), and Hommali 80 along with highly distinct international publications.

5. Graduates from the Department of Agronomy have been recognized as academic
and administrative leaders in both government and private sectors from the privy
councilor, director general of departments and institutes, executive administrators of
agricultural companies in Thailand and ASEAN. Most of graduates from the
Department of Agronomy have become a spearhead and driving force for national and

regional development of agriculture.
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Production of Resistant Starch for Use in Health Food Products

Isoamylase (EC 3.2.1.68) is a starch modifying enzyme which is capable of hydrolyzing 0t-1,6
glucosidic linkage of amylopectin and glycogen, yielding amylose and maltooligosaccharide.
This work aims to prepare value added products from starch, an important agricultural product of
Thailand. Isoamylase can convert starch into “resistant starch” which is slowly digesfed in human
intestine. This resistant starch can be used in healthy food products with some benefits. For
example, resistant starch promotes growth of probiotic bacteria, provides laxative effect and
reduces the risk of colorectal cancer. In this research, we will opfimize resistant starch production
using our recombinant isoamylase and then determine the starch structure, thermal properties,
digestibility using Ot-amylase, glycemic index and probiotic properties of the resulting resistant
starch. Results from this work will be beneficial for further application of resistant starch in various

food products e.g. bakery, breakfast cereals, extruded snack and functional beverage.
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Effects of Juvenile Hormone Analogue on Ovarian Development in
Bamboo Borer (Omphisa fuscidentalis) Pupae

Fried bamboo borer (Omphisa fuscidentalis Hampson) larvae are people’s favored food nowadays
almost throughout the year. The immature larvae can be found naturally from September to May.
However, female moth lays cluster of eggs once a year in August. Currently, it is impossible to
culfivate them out of season. Pioneer works with the bamboo borer has been done for over 17
years by Singtripop and her colleagues. She found that the application of juvenile hormone
analogue (JHA) was able to induce pupation. The morphology of pupae induced by JHA was
similar to natural pupae depend on the concentration of JHA. Although the testes and ovary in
JHA-treated larvae were significantly larger than those appeared in control larvae, there had no
reports about the external morphology and reproductive system of JHA-induced pupae. In our
current study, we will study the effects of JHA on complefe pupae induction. The experiments will
be done by applying different concentration of JHA fo the last (5") instar larvae. External morphology
of JHA-induced pupae will be observed as well as the reproductive system under stereo
microscope. The number and size of ovaricle and ovarian follicle will be recorded. We will also
examine the effects of JHA on ovarian development by using transmission electron microscope
(TEM). If the reproductive system of JHA-induced pupae is similar to natural pupae, our results will
be useful and can be used o cultivate the bamboo borer adult out of season.
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The Identification of Target Protein (s) of Isocryptolepine Analogue,
an Antimalarial Compound

Malaria is one of the major global health problems, especially in tropical countries. It is @ mosquito
borne infectious disease caused by protozoa of genus Plasmodium. Despite encouraging fo
eliminate malaria over the past decade, antimalarial resistance is the major obstacle to control this
disease. Chloroquine, quinine, sulfadoxin and mefloquine have been reported the resistant
evidences. Moreover, arfemisinin-based combination therapy which is the mainstay of malaria
freatment has been reported the delay of parasite clearance in clinical treatment in 2008. Due to
this urgent issue of artemisinin resistance, several researches focus on discovery and development
of new generation of antimalarial drugs. Crypfolepis plant belongs to subfamily Periplocoideae.
It comprises about 30 species in Africa, Asia and Australia. Cryptolepis sanguinolenia, a plant
member in this genus, contains isocryptolepine which is an antimalarial compound. The antimalarial
ICs5 of this compound is nanomolar concentration especially for resistant strains. To synthesize
isocryptolepine, furfural which is waste product of agriculture including comcobs, oat, wheat bran,
and sawdust can be used as a parent compound. Therefore, isocryptolepine is a novel promising
low cost and high effective antimalarial drug. Based on the chemical structure of isocryptolepine
differs from current available antimalarial drugs, the antimalarial mechanism of this compound is
possible to alter from the other drugs. To understand mechanisms of isocrytolepine, this study aims
fo investigate P. falciparum target protein(s) of isocryptolepine using chemical proteomic
approach. The isocryptolepine analogue was modified an alkyne into its sfructure for biofin
tagging propose. The compound-target profein(s) complex was enriched using streptavidin
column. The obtained farget protein(s) was identified by mass spectrometry. Based on this
approach, the identified target protein(s) will provide a crucial information to understand the
mechanism of isocryptolepine. Moreover, protein target discovery will be facilitated the
improvement of antimalarial efficiency by modification of isocryptolepine structures.
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The Contamination of Toxins Produced by Naturally Occurring Fungi

in Non-Chemical Rice Products

A number of non-chemical food products have recently been increasing as customers are more
considerate on the sources and production processes. One of these products is rice, main nufrifion
source of Thai people. Nowadays, there are rice products commercially available in general
markets which are free of agricultural chemicals such as pesticides, fungicides and chemical
ferfilizers. As being non-chemical, these products then tend fo be exposed to natural-occurring
fungi that produce toxins or mycotoxins such as Aflatoxins B1 and B2, Fumonisins B1 and B2,
Ochratoxin A, Deoxynivalenol (DON) and Zearalenone. A safety investigation of these
mycotoxins possibly contaminated in the products is therefore essential fo guarantee consumer’s
trust. Non-chemical rice products are subjected to random collection from local retailing stores.
Appropriate organic solvents are used fo extract the relevant mycotoxins in the collected samples.
The quantification of the mycotoxins is then performed via a highly accurate method, Liquid
Chromatography Mass Spectroscopy (LC-MS). The expected outcome from this research is the
food security whether the levels of the natural-occurring mycotoxins in these non-chemical rice
products are in the allowed level for consumption in order to raise awareness to consumers

regarding fo food-safety issue.
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Processing of Wild Edible Ectomycorrhizal Mushrooms Having
Anti-hyperglycaemic and Anti-cholesterolemic Properties for
Value Adding of Agricultural Products

In a recent, the number of Thai people with diabetes mellitus (type Il) and dyslipidemia have been
raised every year. lifestyle and eating behavior are major factors in these chronic diseases.
Although many effective drugs have been synthetized, some of them come with serious side effects
for long-term use. Currently, several reports indicated that inhibition of carbohydrate hydrolyzing enzymes
like alpha-glucosidase in the digestive fract is one of therapeutic approach for diabetes treatment.
The prolonged hyperglycemia with diabetes mellitus leads to generate the reactive oxygen species,
which can cause cell damage. In case of dyslipidemia or hypercholesterolemia, one of the
regulations of the cholesterol biosynthesis cascade is done by the phosphorylation of 3-hydroxy-3-
methylglutaryl coenzyme A (HMG-CoA) reductase. Then, the finding of effective HMG-CoA
reductase inhibitors for the treatment of hypercholesterolemia has been investigated. In addition,
clinical studies have demonstrated that cholesterol-lowering therapy with HMG-CoA reductase
inhibitors can achieve a large reduction in plasma cholesterol. They can decrease morbidity and
mortality of coronary artery disease in human. Mushrooms have been valued not only their nutrifional
properties but also for various medicinal benefits. In recent year, much attention has been paid to
the investigation of natural drugs from various edible mushrooms. In Thailand, only a few reports
have been considered in bioacfive compounds from wild edible ectomycorrhizal mushrooms
compared o the vast biodiversity of species recorded. These mushrooms may be the important
source of new pharmaceutical agents. Therefore, the aims of our study are to screen the
anti-hyperglycaemic and anti-cholesterolemic activities from wild edible ectomycorrhizal mushroom
extracts and to process the mushrooms for new product value addition. Moreover, the quality
control of the new products will be analyzed by using both biological and chemical methods.
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The Growth Rate of Mud Crab (Scylla sp.) After Molting

The Mud crab (Scylla sp.) is one of the important aquatic commercial animals of Thailand with its
good taste and nutriious value. They are cultured in several provinces in Thailand such as Chantaburi,
Trat, Samutsongkhram, Ranong and Trang. The body size of crabs is increased after molting. They
molt all-year-round and all-their-life. After molting, the new shell is soft and it takes about 5-7 days
for the shell to fully harden again. There is sfill no clear of the crab body size after molting (soft
shell). Thus, this research will study the size of mud crab after molting. The study will benéfit for the
famer. Moreover, the obtained results can be used as a basic data for further study in physiology

of mud crab.
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Molecular Inferaction of Endophytic Actinomycetes and Rice Plants
Towards Growth Promotion and Salinity Stress Reduction

Endophytic actinomycetes from GMKU and GKU culture collections isolated from plants in Thailand
are rich sources of diversity. They are pools of actinomycete genetics including novel genus and
species. Moreover, endophytic actinomycetes carry plant growth promoting fraits including plant
hormone production (e.g. IAA), siderophore production for catching iron, phosphate solubilisation,
ACC deaminase secrefion fo reduce ethylene in plants and anti-phytopathogenic compound
production. In this work, new genus and species will be verified. Furthermore, molecular inferaction
between ACC deaminase-producing bacterial endophytes including acfinomycetes will be characterized
in term of reducing salt stress in rice plants. Endophytic acfinomycetes will be performed whole
genome sequencing fo obtain molecular information. Rice grown in salt and non-salt reatment
with and without endophytes will be investigated for gene expression profiles. Moreover,
franscriptional analysis for salt-tolerant rice plants associated with ACC deaminase-containing
endophytic actinomycete will be determined for genes involved in salt stress. Results from these
studies will lead fo new insight knowledge. The understanding of the inferaction between actinomycetes
and rice plants will help to sustainably use endophytes as added value environmentally friendly

agents in soil and fo reduce salt stress of rice grown in salinity condition in the future.
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Nutritive Values and Health Properties of Common Vegetables and
Herbs in Thai Cuisine

Although there are several publications about health benefits of vegetables and herbs worldwide,
there is little information available conceming about the sfrains of plant, duration of plantation, area
and harvesting time. These factors might reflect the quality of published data. Thus, this project will
investigate the nufrifive values and health properties (as anti-obesity, anti-diabetes, anti-hypertension,
anti-Alzheimer’s disease, anti-aging and anti-gasfrointestinal cancer) of common vegetables and
herbs in Thai cuisine in vitro and in vivo. All plant samples will be planted by Department of
Agriculture, Ministry of Agriculture and Cooperatives for the purpose of quality management.
The results of this study will support a campaign called kitchen of the world and lead to the
development of Thai authentic food products using Thai authentic ingredients. Moreover, our data
will eventually lead to the development of the biodiversity database, biobank and geographical

indication in the future.
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An Investigation of Factors Affecting the Production of Bioactive
Compounds in Grammatophyllum speciosum Blume Cultured in
Temporary Immersion Bioreactor

Orchid (Orchidaceae) has been reported to use in medical treatments in Asia. For example,
Dendrobium species were listed as an important ingredient in Chinese medicine remedies.
Grammatophyllum speciosum Blume has been also used in Traditional Thai medicine since the
ancient time. Bioactive compounds found in orchids are alkaloids, coumarins, bibenzyls, fluorenones,
phenanthrenes and sesquiterpenoids. It was found that the identified alkaloids such as Dendrobine,
Dendramine, Dendroxine, Nobiline, Hygrine, Denbinobin can increase a body immunity and
strengthen human health. The investigation showed that G. speciosum composes of high contents
of alkaloids. The sfudies showed that plant fissues cultured in liquid medium operated through
Temporary Immersion Bioreactor (TIB) give a higher rafe of productfion than those cultured on
semi-solid system. Under well-defined in vitro culture condition, the addition of elicitors was
reported to induce plant fissue culture to produce secondary metabolites. Therefore, in this study we
propose to determine factors stimulating the production of bioactive compounds in orchid fissue
cultured in TIB. We think that the TIB will be beneficial to Thai herbal medicinal industry in the
future because the culture system can provide chemical residue-free and high quality bicactive

compounds at economical scale.
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Application of Synthetic Dyes and Thickening Agent from Modified
Starch of Wild Taro for Silk and Cotton Fabrics Printing

The aim of this research is to apply the thickening agent from modified starch of wild taro corm for
silk and cotfon fabrics printing and using synthetic dyes as a pigment. In this study, we modified
the carboxymethylated starch from wild taro corm and also determined the degree of substitution
and characterized the physicochemical of modified starch such as viscosity and rheology.
To obtain optimum conditions for printed silk and cotton fabrics with synthefic dyes, different
factors were investigated such as concentration of dyes, type fixation, temperature and time for
drying and fixation, and viscosity of printing paste. Characterization of printed fabric was also
studied. Colour values (CIE [*, a*, b*), colour sfrength (K/S), physical properties (tensile and
stiffness) and colour fastness (washing, water, perspiration, light and rubbing) of printed fabrics

were also assessed. Finally, we will fransfer knowledge to the SME or textile printing factory.
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Engineering of Cell Penetrable Nanobodies Against Tyrosine Kinase
of ErbB-2 with Combination of Computational Biochemistry and
in vitro Experiments

The HER receptors are fransmembrane profein that communicate molecular signals from outside the
cells o intracellular signaling. The epidermal growth factor binds to the HER receptors can
stimulate the cell proliferation. Overexpression of HER2 or erbB2 (HER receptor family) causes
cancer especially some type of breast cancers that were found in Thai patients. Inhibiting the
activity of the HER2 by monoclonal antibodies against the extracellular domains of the HER2
(Panitumumab and Tratuzumab) and small molecules against the intracellular tyrosine kinase domain
of HER? (Lapatinib) has shown a clinical promise. However, the long-time treatment could induce
the resistant mutant and also cause cardiac and renal side-effects. From our preliminary study, two
humanized-single domain antibodies (VH,/V,{H/nanobodies) that bind specifically to the erbB2
fyrosine kinase domain have been successful identified in our laboratory. These nanobodies could
be a future potential inhibitor for reatment on the HER2 positive breast cancer patients. One major
advantage of nanobodies is effective in both wildtype and resistant mutant since the binding
regions are far away from ATP binding sites. Another advantage is less side effect than small
molecule inhibitors since they are targeted directly on only the erbB2. In this study, the nanobodies
will be engineered in silico by computational biochemistry methods such as protein-profein docking
and molecular dynamics simulation. Also these engineered nanobodies will be tested in vifro on
the half maximal inhibitory concentration (ICs;) against tyrosine kinase activity. Furthermore, the
engineered nanobodies will be added the cell-penetrating sequence and also be tested on HER2
positive cancer cell line, SKBR-3.
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Development of Reusable Biomass-Based Ultralight Sorbent for Oil
Sorption and Heavy Metal Removal from Industrial Waste Water

QOil spills and chemical leakage offen result in both immediate and long-term environmental
damage and post health hazard to both animals and human. The conventional methods for oil spill
cleanup are physical, chemical and biclogical treatments. Filtration through resin column is the
simple choice for water treatment, however, the synthefic resin has been produced from
pefroleum-based resources such as styrene and divinylbenzene. Each adsorption technology has
advantages and limitations that affect its selection for various condifions and objectives.
According fo the limitation of sorption capacity and the removal of the used sorbent after fully
absorbed, this proposal aimed on the development of reusable biomass-based uliralight sorbent for
oil sorpfion and heavy metfal removal from indusfrial waste water. This would be an alternative way
to utilize agricultural waste as reactive functional materials which can be absorbed both oil and

heavy mefal and also ultralight weight.

yaidlnis tomsdai @ Inenenaws dszmetlne



o
g
Q.
[®)
-
=)
)
o)
me
o
o
¢
[N
O]
O
c
0
Q
(@]
>
&)
[9)
—
>~
8
=5
Qo
c
&)
o

aWand

nsRasuiRmumsthiniheasiasalssnavrasuuaiiGy
aglasiiamslssndldnulumaduasaniing

a3, fg0 Sreledu
Ao A A 3 = A (% 3
momaluladisquacame eninenaaasuazmalulad aminendessanenans

neNAe lumsNanFuEMIsrand lfnuaasTantanmmidenansdasntiszanos
d‘i‘ v 1 % a ;’: a 1% [«3 1
10 TNLED AN snmﬂumiﬁiz&;ﬂ@flmmﬂnamﬁ@gmmwm NANNFDINISHIDENINN
Tmdiennam i s iEeRnats nesnuMINAR U TInEnd T LR nBiSrmsating
Hud usrannapimasrasgesmnaInBidnmIafindiin dsusdnmadszyndlfnunszanids
X v o w X A A 6a o A & A Y o o
Fununan FmiunseLumMuILRaasiNalugUnsddnvseling usiiiasnndadina
ELu,miﬂizaqﬂéel%mmaamzaﬂﬁﬁmmLﬂm LENIANE S‘rgmhwaiﬁamqmﬂ%mmmqﬂmai
A G A €O o A w o o o 6n @ A 6o Ay o ¢
DANYITOUNFTIUG TIAIALAILGIE waimﬂmma BTN mamm@slumiﬁizgmm
o v o A 9§ o ¢a @ A €A A A X | aw
T erains LwaslmmiﬂizqﬂﬂmmmmaqﬂﬂmaLaﬂmamﬁuﬂizﬁwﬁquwu q6reatd
SN m‘lé’ﬁwm%mmm"ﬂmaaqﬁmni@Lé‘ﬂmaﬁﬁa‘mﬂifa@gL%qﬁizﬂammLeﬁazﬂaﬁ Fatleny
a . . n e A Ty P
mmmmﬂﬂﬁﬂa mmwmmsﬂuﬂﬁﬂmﬁ';mumama@gmﬂizﬂaum folasaluds
m'ﬁaaﬁme‘?\la‘mmaamzaﬂwﬁuﬁqmN»Lﬂﬁamzmumﬁ@ﬁwﬁmaﬁﬁ@ﬁqﬂizﬂau
1% [~3 tﬁld (Y ;ﬂl 1 ] ;: (% tﬁl a 9-/3: a A ]
Framanidawne luszeuwln FmuhunuswmanTasn e NanuEaneuiag
2 v o Ao % X A A o A
ludseala muw:wﬂwmiﬂiz&qmﬂﬂmmmLwaﬁmmwLmyummﬁ@mﬂigﬂau
mamaﬂaaﬁu SemavamnvaeNINEn LLmmmﬁ@1%ﬁ13ﬂ%ﬂﬁ§aﬁmﬁawwqé'w’mmi
lihvasTagdalsznasiafietu laemssenuuulassaeiunedmasivh rihvie
madnnslaveas i luBnaiidniiae “?gjﬁfiﬁ@L%ﬂL%dﬂi:iﬂa‘]_l“ﬂmL%ﬁ@Iﬁﬁﬁﬁﬂ’lmﬂmﬁﬂ
Tumshlnihdsnanaiu ssnsevhanyszgndlfnuiuisomanamsuradussofiog

Development of Conductive Bacterial Cellulose Composite
as Substrate in Solar Cell Application

The push towards to develop bio-based materials have been evident from past decades. Numerous
efforts have been pressed on high demand to improve engineering quality of bio-based materials
for any possible ways of engineering application sectors including infrastructure, automotive as
well as electronic device. From the viewpoint of electronic device, flat glass sheet was commonly
employed as substrate in order fo be deposited active organic layer for any electronic device. Due
fo the limitation on the use of flat glass sheet as substrate, britleness, ease of break and service
lifetime of electronic were consequently considered. In order to extend the service lifetime of
electronic device, recently, our research group have been successfully developed bacterial
cellulose based composite as electronic substrate with additional feature of flexibility and transparency.
Numerous approaches have been strongly improved the quality of bacterial cellulose based
composite for OLED substrate including Si-O thin film deposition and ferro-fluid abrasive solution
for water absorption reduction and surface smoothness properties, respectively. The result of this
research work satisfied the criferia of flexible and transparent electronic substrate. Up to the present
time, in order to use bacterial cellulose based composite with higher efficiency, we wish to extend
this research concept for electronic substrate in solar cell. Bacterial cellulose based composite will
be prepared as binary blend based materials with conductive polymer or small amount of metallic
and conductive particle. This feature was enrolled on the ease and convenience of use and it was
evident in solar cell based substrate.
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Investigating the Impact of Ulirasonic Waves on Oil Production of
Botryococcus braunii

The attempts of finding renewable energy from natural sources are nowadays infensive. Yet
biomass is another alternative source of energy obtained from biological wastes or materials by
means of fuel. Various plants are currently extracted for bio fuel. However, the planting area is
limited. Microalgae are possibly a better source of energy since they require less area for farming
and produce greater amount of oil as compared to that derived plants. Botryococcus braunii is
green microalgae that can produce fuel oil about 75 percent of its dry weight. In this work we use
ultrasonic waves to expedite the growth rate of the algae. Ulirasonic waves at the frequencies of
37 and 80 kHz are employed for this application. To imitate the typical environment, we consider
mixed culture of algae samples. The algae are iradiated by 37 and 80 kHz ultrasonic waves for
different powers and exposure times. The result shows that the algae display significant growth
with the exposure time of 3 and 5 minutes for 37 kHz ultrasonic waves and 30 and 40% power.
For 80 kHz, the power of 50, 70, and 80% also provide significant multiplication of the algae.

With exposure period of every other day we find that the multiplication is twice that of the control.
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Colorimetric Plasmon Sensors for Paper-Based Mercury lon Detection

In this research, we have developed a plasmon colorimetric sensor based paper platform for the
defermination of mercury ions, which are toxic heavy metal ions. Colorimetric detection by the
naked eye is certainly the most simple and convenient diagnostic method, especially when it does
not require any complex optical or electric system. Moreover, the paper-based sensor is disposable,
inexpensive, porfable simple rapid and highly sensitive detection. Colorimetric method using gold
nanoparticles (AuNPs) is based on changes in the resonance wavelength, which results in a high
potential as color marker because the exhibit different colors depending on their size, shape,
according to localized surface plasmon resonance (LSPR). AuNPs are mixed with urine in a
proper ratio performed onfo a paper, which exhibits selective response fo mercury ions as a result
color change from red to blue. The reason for the color change is due fo the aggregation of
AuNPs induced by the coordination complex between mercury ions and urine present on the
surface of nanoparticles. These results in an inter-particle plasmon coupling effect are followed by
a shift in the LSPR absorption band in the visible region of spectra. Therefore, the change in the
color of the LSPR band of AuNPs is used as a colorimetric sensing probe to monitor the concentration
of mercury ions present in samples. There is a linear relationship between absorbance intensity of
AuNPs and the concentration of mercury ions. The signal translates those detecting behaviors into

color changes discemible by the eye.
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Development of Wound Covering and Healing Materials from the
Eupatorium odoratum L. Leaves Crude Extract in the forms of Nanofibers
and Hydrogel

In this research, the preparation of the prototype of wound healing and covering materials
composed of the Eupatorium odoratum L. leaves crude extract will be studied and developed. Those
materials will be synthesized info two forms as the nanofibers constructed by electrospinning
technique and the hydrogel controlled the ingredient release by electric field. To fabricate the
materials, the Fupatorium odoratum L. leaves crude extract will be mixed with gelatin solution at
different concentration as the starting liquid. The influence of various parameters of electrospinnig
process fo the diameter and the properties of the nanofibers such as the operating voliage, the
solution flow rate, and the percentage of the Eupatorium odoratum L. leaves crude extract will be
invesfigated. The percentage of the crosslink agent and the Eupatorium odoratum L. leaves crude
extract in solution affecting the structure and swollen percentage of the hydrogel, and the
electrical voltage used to control the ingredient release will be examined as the experimental
conditions for the hydrogel development. The obtained prototypes of wound-healing and
covering materials will be characterized for their potential in medical use by considering from
their capability in liquid adsorption, hydrophobicity, and antimicrobial activity for both

gram-positive and gram-negative bacteria.
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Design and Manufacturing of Hydraulic Knee Prosthesis for Active
Above-Knee Amputees

Thai National stafisfics survey in 2012 showed that there are leg amputees about 24,798 persons
in Thailand. 58% of these amputees or 14,274 persons aged between 25-59 vears. These
amputees are still strong and they still have many activities in daily life such as walking, jogging
and running with various speeds. Therefore, the function of the prosthetic knee joint, especially
high stability and adjustable damping force of knee joint are necessary for strong amputees.
Nowadays, most of the prosthefic knees used in Thailand are polycentric knee joint which sfill
have the limitation of stability and damping force of the knee joint in various walking speed.
Therefore, the objective of this research is to develop the hydraulic knee for improving the sfability

and damping force. The hydraulic circuit will be designed to mimic the human gait cycle.
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Design of A High-Efficiency Output-Capacitor-Less Low Dropout
Voltage Regulator for Low-Power System on Chips (SoCs)

Currently, portable electronics and sensor inferfaces employ system on chips (SoC) fo minimize
their form factors and overall power consumptions. These low-power SoCs contain circuits that are
sensifive fo power supply variations, thus requiring low-dropout voltage regulators (LDOs) to
provide clean power supplies to these sensitive circuits. To minimize their overall power
consumptions, some SoCs use multiple supply domains, thus requiring many LDOs be infegrated in
a monolithic fashion. As a result, LDOs that require large output capacitors for stabilization can
prove prohibitive in terms of the chip area. To save area, output-capacitor-less LDOs (OCL-LDOs)
that do not require large capacitors at the output can be used. However, with no dominant pole
provided by the large output capacitor, the OCL-LDO normally faces challenging stability issues as
the load current and load capacitance vary. In addition, as the load current abruptly changes, the
OCL-LDO normally exhibits a larger voltage transient at the output compared fo that of the LDO
with a large output capacitor since the OCL-LDO relies solely on the feedback operation to
regulate ifs oufput voltage. In this research, we propose to design a high-efficiency OCL-LDO for
use in low-power SoCs such as a wireless sensor interface or a wearable cardiac monitoring
system. With the targefed 0.8 V — 2 V output voltage range, the proposed design aims for the load
current from O mA to 100 mA and the load capacitance from O pF to 200 pF, while consuming less
than 10 WV of quiescent power. Once designed, the OCL-LDO will be fabricated in a commercial
0.18-lum CMOS process and will then be tested in our laboratory fo verify its functionalities. The
knowledge gain from this project is key fo the development of ultra-low-power small-form-factor
electronic systems that are improving many aspects of our lives.
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Dengue Outbreak Surveillance Modeling Based on Remotely
Sensed Vegetation Index and ENSO Cycle Analysis

This research proposes the development of a dengue outbreak surveillance modeling for Thailand.
The outbreak-level forecasting will be based on the stafistical analysis and data mining fechnique.
The system is dynamic in the sense that forecasting is to be changed according to the seasonal
change of input data, which are remote sensing based and ground based. Remote sensing data
are vegefation health index and other indices obtained from the NOAA satellite. The ground
based data include precipitation and historical dengue cases in each region of Thailand. To be
used in the modeling process, these data are lagged from 1 up to 24 months. The main modeling
techniques to be used in this research are in the group of classification and regression tree
algorithms such as CHAID, CART, and other regression tree algorithms. The analysis results of
ENSO effects through the automatic clustering and classification techniques are also to be used as
predictive factor in the modeling process. In this work, we consider both El Nino and la Nina
events of the ENSO phenomenon. The obtained model is to be compared with the ARIMA model
for performance comparison. The induced classification and regression tfree is to be the model for
predicting number of patients in the dengue outbreak surveillance system. The success of this
research is expected fo be a leading guide for prototyping an outbreak surveillance tool that will
benefit Thailand public health.
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Innovation in Optical Polymer Lens Formation Using 3D Printer
for Scientific Optical Equipment Instrumentation

This research proposal presents a novel approach to manufacture polymer lenses for a wide range
of focal lengths and types of lenses, such as, singlet lenses, doublet lenses or multiple layered
lenses. These lenses are crucial parts in scientific opfical equipment instrumentation, such as,
microscopes, felescopes and spectroscopes. These scientific tools are very expensive and there is
no manufacturing unit that manufactures these expensive instruments in Thailand. They are, however,
essentially important for science and technology development and also science education in
Thailand. We therefore propose a novel lens and optical component fabrication process relying
on low-cost equipment and materials, such as, 3D printers and polymers. The approach does not
require a profotype lens for moulding. Here the prototype is prepared by a 3D printer by printing
out a shape of 3D lens. Of course, the surfaces of the plastic prototype are rough due to the layer
by layer plastic printing of 3D printer. Our approach applies a chemical process using a saturated
acetone vapour fo melt the rough surfaces of the plastic prototype in a closed system. The surface
tension of the molten surfaces sorts out the smoothness and the shape of the prototype. This smooth
prototype can then be used for lens moulding and lens fabrication. The proposed process allows
us to do a rapid lens prototyping and manufacturing. We believe that this serves as a crucially
important basis for development in scientific optical equipment instrumentation enabling Thailand
fo be a sustainable country according fo His Maijesty’s initiafive.
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Thailand Toray Science Foundation

Organization (2016)

Thailand Toray Science

Foundation
The Committee of Nomination (Awards)

1. Honorary Chairman

Dr. Sadayuki Sakakibara 1. Organization

Chief Senior Advisor, (1) Chairman: Dr. Yodhathai Thebtaranonth
Chief Senior Counselor, (2) Members: Dr. Naksitte Coowatanachai
Toray Industries, Inc., Japan Dr. Vichai Boonsaeng

2. Organization Dr. Peerasak Srinives
o Dr. Pramuan Tangboriboonrat

(1) Chairman ‘ berchi
Dr. Yongyuth Yuthavong 2. Term ot Membership: 1 year
Ministry of Science and Technology 3. Activities: Recommend the candidates of Science and

(2) Managing Direcor Technology Awards to the Managing Board.

Mr. Ryosuke Chono
President, The Committee of Nomination (Grants)

Toray Industries (Thailand) Co., td.

(3) Directors 1. Organization

Dr. Yodhathai Thebtaranonth
National Science and Technology

Development Agency (NSTDA)
Dr. Pairash Thajchayapong

(1) Chairman: Dr. Pairash Thajchayapong
(2) Members: Dr. Thira Sutabutra
Dr. Somsak Ruchirawat

Dr. Suthat Yoksan

Dr. Krissanapong Kirtikara
Ministry of Science and Technology Dr. Chadamas Thuvasethakdl

Dr. Jisnuson Svasti

Mahidol University

Mr. Norikaza Masui

President, Thai Toray Textile Mills
Public Co., Itd.

2. Term of Membership: 1 year
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