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Ph.D. (Water Resources) Iowa State University Nﬁ%ﬁiﬂi@’n
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ALISSARA

Born :
Family:

Husband:
Children:
Address:

Education:
1989
1991
2000

REUNGSANG

12 February 1966, Nakhon Ratchasima, Thailand

First child of the three children of Mr. Boonlert and Mrs. Chaon
Srivattana

Assistant Professor Dr. Pipat Reungsang

Dr.Bhum Wattana Reungsang M.D., Miss Praw Reungsang
273/23 Moo 23 Srichan Road, Ban Ped, Muang, Khon Kaen 40000

B.Sc. (Biotechnology) Khon Kaen University
M.Sc. (Pharmacy) Mahidol University
Ph.D. (Water Resources) Iowa State University, lowa, USA

Working Experiences:

Academic Position

2023

2020

Visiting Professor, Research Center for Thermotolerant Microbial
Resources, Yamaguchi University, Japan

Professor 11, Department of Biotechnology, Faculty of Technology,
Khon Kaen University
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AULENSITNS
¢ Editor-in-Chief, Asia Pacific Journal of Science and Technology

¢ Hditorial Board Member, Biotechnology and Bioinformatics

2014 Professor, Department of Biotechnology, Faculty of Technology,
Khon Kaen University

2005 Associate Professor, Department of Biotechnology, Faculty of
Technology, Khon Kaen University

2001 Assistant Professor, Department of Biotechnology, Faculty of
Technology, Khon Kaen University

1991 Lecturer, Department of Biotechnology, Faculty of Technology,

Khon Kaen University

Other Positions Held

2021-Present Associate Dean for Research and International Relations, Faculty
of Technology, Khon Kaen University

2021-2015 Associate Dean for Research and Academic Service, Faculty of
Technology,Khon Kaen University

2014-2013 Head, Department of Biotechnology, Faculty of Technology,
Khon Kaen University

2010-2009 Head, Department of Biotechnology, Faculty of Technology,
Khon Kaen University
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o  Editorial Advisory Board, DeCarbon (Elsevier)
o  Editorial Board, ASM Science Journal
e International Editorial Board Member, International Journal of Recent Develop-

ment in Sciences

e International Advisory Board Member, Jurnal Kejuruteraan (Journal of Engineering)

e Honorary Associate Editor, Jurnal Kejuruterran
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Academic Service

o  Editor-in-Chief, Asia Pacific Journal of Science and Technology

o FEditorial Board Member, Biotechnology and Bioinformatics

o Editorial Advisory Board, DeCarbon (Elsevier)

e  Editorial Board, ASM Science Journal

o International Editorial Board Member, International Journal of Recent
Development in Sciences

o International Advisory Board Member, Jurnal Kejuruteraan (Journal
of Engineering)

e Honorary Associate Editor, Jurnal Kejuruterran

o Editorial Board Member, Bulletin of the Academy of Science,
The Royal Society of Thailand

o Editorial Board Member, The Journal of the Royal Society of Thailand

o Editorial Board Member Journal of Office of Academic Service for Society, Khon
Kaen University

e Committee for Academic Position Promotion, Rajabhat Rajanagarindra University

o Committee Member for Microbiology Dictionary, Office of the Royal Society
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Reviewer of research proposal for national and international granting agencies
Reviewer for appointment of academic position for several universities
Reviewer of research papers for national and international journals

Keynote Speakers and Invited Speakers for international conferences
External examiner for Ph.D. thesis defenses for national and international
universities

Scientific and organization committees for national and international conferences

Awards and Honors

Associate Fellow, The Academy of Science, The Royal Society
of Thailand, since 5 August 2020

National Research Award “Good”, National Research Council of
Thailand, entitled “Development of multi biofuels from hydrolysate
of Chlorella sp. pretreated by hydrothermal”, 2023

Excellent Alumni Award, Associations of Thai Government
Scholarship Students, 2022

Advisor of Excellent Thesis Award, Graduate School, Khon Kaen
University, 2021, 2019, 2018, 2013, 2012, 2011, 2005

Sti Mor Din Dang Award, Khon Kaen University, 2021
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Research Works of Professor Dr. Alissara Reungsang
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e Person of the Year 2021, Energy, Thai Foundation

» National Outstanding Researcher Award, National Research Council of Thailand
(Agriculture and Biology), 2020

o KKU Outstanding Researcher Award: Sarasin Award, Khon Kaen University, 2020

e KKU Outstanding Alumni Award “Research”, KKU Alumni Association, 2020

e  Senior Research Scholar Award, Thailand Research Fund, 2022-2019, 2019-2016

¢ Qutstanding Alumni Award “Research”, Graduate School, Mahidol University, 2019

o  KKU Outstanding Researcher Award: Diamond Award, Khon Kaen University, 2019

¢ QOutstanding Alumni Award, KKU Alumni Association, 2017

o KKU Outstanding Academic Officer “Science and Technology”’, Khon Kaen
University, 2017, 2016
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o National Research Award “Very Good”, National Research Council of Thailand,
entitled “Application of carbofuran degrader Burkholderia cepacia PCL3 to
remediate carbofuran contaminated soil and water”, 2015

e KKU Outstanding Researcher Award: Gold Award, Khon Kaen University, 2014

e  Faculty of Technology Outstanding Alumni Award, KKU Alumni Association, 2013

e KKU Researcher Award, Second Prize, Science and Technology,
Khon Kaen University, 2011, 2010

Research Works of Prof. Dr. Alissara Reungsang

Prof. Dr. Alissara Reungsang has published over 190 papers in SCOPUS, with 4,186
citations, and has written 9 book chapters. She has an h-index of 37 and is the
project leader of 120 projects. She has also obtained and filed 21 petty patents
and patents. Additionally, she supervised 46 Ph.D. and M.Sc. students. Prof. Dr.
Alissara Reungsang began her research career in 2002 with a focus on energy and
environmental biotechnology, comprising two categories: the development of
biohydrogen production from biomass and bioremediation of carbofuran-
contaminated soil and water. These two categories are run concurrently.
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1. Development of biohydrogen production from biomass
This research aims to develop a biohydrogen production
process using biomass that could be found in large
quantities in Thailand at no or low cost, resulting in a
low capital cost for producing hydrogen. Furthermore,
the research looks into the possibilities of employing
each biomass as a substrate and designing an efficient
hydrogen production process for each biomass. Biomass
used in this study is from agricultural, industrial,
municipal, energy, and sugar plants. However, their
recalcitrant structures limit the use of biomasses for
biohydrogen generation. Thus, the work covers biomass
pretreatment to produce a substrate that microorgan-
isms can utilize to produce hydrogen. For example, a
method was developed to pretreat sugarcane bagasse
with dilute sulfuric acid under heat and pressure to
produce hydrolysate with high sugar concentration and
yields with low inhibitor concentrations, such as
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furfural and acetic acid, making the hydrolysate a suitable substrate for producing
hydrogen. Differences in inoculum sources are also crucial in hydrogen generation.
Prof. Alissara and her research team isolated efficient hydrogen producers from
environmental samples, including Thermoanaerobacterium thermosaccharolyticum
KKU-ED1 from elephant dung and T. thermosaccharolyticum from hot spring
sediment. These two bacteria can generate hydrogen from C5 and C6 sugar.

Furthermore, the optimal conditions for hydrogen production
are critical. Therefore, Prof. Alissara Reungsang has studied
the parameters that influence hydrogen generation, such
as the effects of iron concentration on the hydrogenase
enzyme, which is involved in hydrogen production, and the
effect of initial pH. After determining the optimal conditions
for each biomass fermentation in batch mode, the fermen-
tation mode was changed from batch to continuous,
employing various reactor types, like an upflow anaerobic
sludge blanket (UASB) reactor, a continuous stirred tank
reactor (CSTR), and an anaerobic sludge blanket (ASB).
Furthermore, a distinctive investigation on the impact of
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hydraulic retention time on large-scale hydrogen production focused on the
non-sterile condition was conducted. Finally, a molecular biology technicque called
polymerase chain reaction-denaturing gradient gel electrophoresis (PCR-DGGE)
has been used to explore the microbial community that plays crucial roles in
producing hydrogen.

Besides that, methods for improving hydrogen production were studied, such as
immobilizing hydrogen producers on various support materials, adding vitamins
and nutrients, and employing waste as a nitrogen source. The study effectively
co-digested slaughterhouse wastewater and activated sludge as nitrogen and
biomass as carbon sources, resulting in a much higher hydrogen yield. However,
a considerable volume of wastewater is produced as a byproduct of the hydrogen
production process. The effluent contains volatile fatty acids (VFAs) and high COD
concentrations, which are not allowed to be released into the environment. As a
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Anaerobic digestion pathway and the microbiome involved in each stage:

result, Prof. Alissara uses the VFAs in the wastewater to generate methane and
bioplastic (polyhydroxyalkanoates (PHAs)) using the PHA producer isolated from
her lab. The findings are encouraging; the wastewater can be effectively used to
produce methane and PHAs with significantly reducing COD.

This research category follows the BCG (bioeconomy, circular economy, and green
economy) model, a Thai government strategy used to drive economic and social
development. The accomplishments of the research contribute to new information
and the leading edge of the biological hydrogen production process from biomass,
which has a high potential to produce renewable energy, namely hydrogen, and
the application of hydrogenic wastewater for methane and PHAs production.
Lastly, the attained findings are used for scaling up to produce hythane
(the mixture gases of hydrogen and methane) in the pilot plant scale.

yafidlns ensdasin @ Inenenans dsemetlng



findinssuilsenia
Asumaraunsramyais siomssasiainmenans

szmetlng LLﬂSﬂmtﬂﬁNmSN“aﬁ%IVlLﬁ?L‘ﬂ%@ﬂNéjﬂﬁmﬁJ
TASSIRETR TSR InenenaRuasmelilad A 29
sz W61, 2665" B0UAUNIEAAATLI AT Tneamy
mmsa‘ﬁﬂ’%nmqwﬁﬁwmg Prof. Dr. Thomas B. Moorman
e Prof. Dr. Ramesh Kanwar, lowa State University
fisnseuliTiidede VDYDLINTERPAUVRIYUT ©)
Toammza i inauAnenIsNmMaIsuuwimd  (3.) wagdnUNa s UEILEUMTIAY

(m.) Mebimsmiammmisbuniiaisnloanaon svaunsson 3. o5 Sy laung
mﬂﬂamﬂiumsmwEJLLavﬂuuaummammmumLmeammmmamﬂw
waﬂmﬂiyaunmﬁumiwn% YoraUnMgNAEETIIN 7 lasiame wel. a3 g5 Tad
SrBsum wet. ea.efeye Uainens uay wel. a3slaAm Sana Aeduduude gludheria
vhawideluiuermlindasmaaesasila aUNsDiMTIE waeSuru sovauemgndel
inidemdsiynnen  wssinddeluinedidenls  @m. FssssouiTAsuathy
Gnenaeamn  vhldleaoisenindqunmanlonanan  veveuaueEeTAe
Sosenl yasne wahensimnmmuasdsmiia wﬁwsna”mlauurﬁuﬁl@’éﬁuﬂwnﬂuﬂﬁﬁm%
Tsmmsbsadlowms saveuwszamenmaluladiinm anmnalulad uazsheAdtuay
Uoufiafinm mﬁwmé’mjaw,l,ﬂ'uﬁaﬁfuam@ﬁuslumiﬁﬁsﬁ“m maﬁnauqmﬁamf’ammﬁ
SO Ve YR LLazq@ﬁﬁaﬁ Panzaraunseamian s
saunmend (Wel. a3 R Basas) LLazgﬂﬁaaaamﬁslﬁﬁm”ﬂa uaelinmasiaymlums
YARkIENRIN

2. Bioremediation of carbofuran-contaminated soil and water

Carbofuran, also known as furadan, is an insecticide in the organocarbamate group.
It is used in rice fields to control insects and nematodes. However, carbofuran is
neurotoxic by inhibiting choline esterase. This study aims to develop a bioremediation
approach for cleaning up carbofuran-contaminated soil and water. In order to
accomplish this goal, the carbofuran degrader, Burkholderia cepacia PCL3, was
isolated from the rice rhizosphere soil. Carbofuran could be used as a carbon source
by PCL3. PCL3's ability to degrade carbofuran was assessed utilizing bioremediation
techniques such as rhizosphere remediation, bioaugmentation of PCL3, and
biostimulation using agricultural biomass such as rice bran and molasses. To
illustrate the link between the first and second research categories, Prof. Dr. Alissara
Reungsang evaluated the utilization of sludge from biohydrogen, ethanol, and methane
production processes to stimulate the activity of PCL3 and indigenous microorganisms.
Furthermore, the viability of applying bioremediation techniques and PCL3 to
remediate the environment contaminated with carbofuran was investigated in soil
microcosm and a small-scale field by comparing combined bioaugmentation and
biostimulation to natural attenuation. PCL3 in both free and immobilized cells was
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used in this research. Furthermore, support materials for PCL.3 immobilization were
identified. Finally, PCL3 was employed to remediate carbofuran in the soil slurry
phase reactor, anaerobic sequencing batch reactor, and soil column to imitate the
natural environment, i.e., rice field soil, runoff, and saturated rice field soil. Prof.
Dr. Alissara Reungsang and her team developed the PCL3:luxAB1 by transferring
the lux gene to PCL3 to monitor the PCL3 in the environment. Because PCL3:
luxAB emits luminescence differently while the indigenous microorganisms cannot;
thus it can be monitored when applied to the environment.

The results of this research
category contribute to the fron-
tier knowledge in bioremediation
of carbofuran-contaminated soil
and water and demonstrate the
practical application of PCL3 in
carbofuran remediation.
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Present and Future Work

Prof. Dr. Alissara Reungsang’s current research focuses on developing an inoculum
composed of hydrogen and cellulase producers in various forms capable of
hydrolyzing lignocellulosic biomass and generating hydrogen. She is also working
on establishing a VFAs recovery process from hydrogenic effluent and utilizing the
VFAs in biochemical production. Finally, she is working on methane cleanup by
biologically removing hydrogen sulfide and developing the biohythane (a mixture
of hydrogen and methane) production process from a co-digestion of biomass at
the pilot plant scale.
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Vision and Mission

The Sensor Technology Laboratory - KMUTT is an interdisciplinary research lab
working on sensors for bio-signal/data acquisition aiming to become a regional
and sustainable research leader. Our mission focuses on (1) conducting cutting-edge
research that makes a significant contribution to the sensors and diagnostics field
(2) turning research findings into practical applications and novel technologies for
the benefit of society and the economy; and (3) fostering and nurturing high-
quality graduates and researchers with rigorous scientific methodology, state-of-

the-art equipment and technology, and a culture of innovation and critical thinking.

Past and Present

Biosensor research in Thailand was firstly initiated in 1985 at KMUTT by
Dr. Morakot Tanticharoen and Dr. Krissanapong Kirtikara. This involved the study
of electrical signals from microorganisms, conducted through the Master of Science
thesis of Werasak Surareungchai. In 1987, Werasak and coworkers received three-
year funding from the former Science and Technology Development Board (STDB)
of 3.9 million THB to conduct research on enzyme biosensors, in collaboration with

Dr. Jeremy Mason at King's College London. The interdisciplinary work included
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biotechnology, materials, and electronics, and this project later led to the investment
of high-end equipment in electrochemistry and related fields to study and develop
enzyme and electrochemical-based biosensors. Consequently, the interest in this
field has been passed to other research institutes and universities throughout the
country and the region via several seminars and workshops, e.g., Thai-USAID
Workshop on Biosensor Technology (1994) and The Fourth World Congress on
Biosensors (1996).

In the 2000s, the Sensor Technology Laboratory built up basic knowledge for the
development of biosensors and chemical sensors, as well as techniques in
electroanalytical chemistry. These included BOD microbial sensors, screen-printed
based enzyme electrodes, redox and metal microparticle-modified electrodes,
inorganic film-modified electrodes, pulse electrochemical detection, and stripping
analysis. All of which led to its continually published articles at the international
level. The Sensor Technology Laboratory had its first Royal Golden Jubilee Ph.D.
student in 2000 and its first international student in 2006. Some of the staff,
including Dr. Mithran Somasundrum, Dr. Sukunya Sae-Oaew, and Dr. Patsamon
Rijiravanich, also some of their research assistants Chatuporn Phanthong, and

Sirimarn Ngamchana, have been supported by BIOTEC (National Science and
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Technology Development Agency). The lab knowledge and experience led to
innovate novel techniques for detection and diagnostic methods, and led to com-
mercialized sensors. With our established technology, the Sensor Technology
Laboratory have also spun-off a company specializing in the production of
screen-printed electrodes for research and development, and commercial products.
During the decade between 2005-2015, the laboratory foresaw the importance and
challenges in the investigation of fundamental knowledge for the development of
sensors with ultrasensitive and simultaneous detection. In response to these
challenges, the lab focused on the enhancement of the sensors’ sensitivity by
incorporating nanomaterials, such as metal nanoparticles, carbon nanostructures,
quantum dots, and inorganic fluorescence/semiconductor particles with interesting
optical properties, together with electrochemical techniques. The Sensor
Technology Laboratory also investigated the utilization of several kinds of
biomolecule, such as nucleic acids, peptides, antibodies, and aptamers, to establish
the knowledge of biomolecule-analyte specificities which are of importance for the
development of sensors specificity. Over this time. more than thirty researchers
and graduate students (both Thai and International) put great efforts to generate

publications, and novel prototypes for the industrial application. As a result,
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OUTSTANDING TE
AWARDS 2016

the lab was honored with numerous awards including the Second Runner-up

Merck Millipore Young Scientist Award (2012), Outstanding Research Award from
Thailand Research Fund (TRF) (2013), Outstanding Research Award from
Agricultural Research Development Agency (ARDA) (2015), and Outstanding
Technologist Award to Werasak Surareungchai (as the head of Sensor Technology
Lab) from the Foundation for the Promotion of Science and Technology Under the
Patronage of His Majesty the King (2016). Additionally, in an assessment by KMUTT’s
International Research Advisory Panel (IRAP) in 2015, the lab was praised as a
world-class laboratories.

From 2016 to the present, digital technology has become more important and has
led to a data management and analysis era. Therefore, besides sensors for sensing
and control, the lab has examined printability, near-field communications (NFC),
mobile applications, internet of things (IoTs), and artificial intelligence (Al) in its
research focus. The lab aims to apply these disruptive technologies, using its
expertise to add more value and impact to both academic research and real-world

applications. One example of its innovative work is the development of sensors for
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Multiplexed biosensors to benefit
LA healthcare

medical point of care testing (POCT), i.e., a pocket card-sized sensing device for
screening, identification, and monitoring of conditions and variables associated
with chronic and infectious diseases. The lab also aims to bring its expertise to
other research areas and futuristic developments including ubiquitous computing
and wearable technology. Through its efforts, with clear research focus, the lab
was selected as one of the laboratories in the Research Network in Nanotechnol-
ogy (RNN) being supported by the National Nanotechnology Center (NANOTEC)
during 2019-2022. Starting from this year, the lab will also begin collaborative
projects, research funds, and manpower development with the Analytical Sciences
and National Doping Test Institute and the Faculty of Tropical Medicine, Mahidol

University as well as the Mahidol-Oxford Translational Innovation Partnership.

IResearch & Development and Impact

The Sensor Technology Laboratory has set up a concrete strategic plan to conduct
impactful research and development for the advancement of scientific findings and
realistic utilities. Ths lab’s research time frame until the present can be divided

as follow:
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The first phase of the laboratory focused on the development of electrochemical
sensors in two aspects - seeking new knowledge and applications. This led to
more than 30 publications in top journals in the analytical chemistry field during
1996-2006. Some examples included the modification of electrodes for the specific
detection of organohalides (Anal. Chem. 2004, 76, 859-862 and Anal. Chem. 2005,
77, 5742-5749). The lab’s efforts during this decade led to the innovation of several
sensing devices which are being used in industry in the present. In particular,
the lab developed sensors for the detection of capsaicin and Scoville Heat Unit for
use in the food industry. They received US patent 8,945,370 B2 in 2015, CN patent
103492869 B in 2016, and TH patent 67202 in 2020. This success honored the lab
with the Outstanding Research Award from ARDA in 2015 and led to technology
transfer for production and usage in the food industry by private sector (Capsella
CA300 - Mobilis Automata Co., Ltd.).

Apart from electrode modification, the Sensor Technology Laboratory was the first
laboratory in Thailand that utilized electrochemical techniques to design

a potential waveform for the elimination of fouling at the electrode surface to
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increase the stability for long-term use (Anal. Chim. Acta 2004, 76, 2266-2272).
The lab also demonstrated the application of this development by coupling a flow
injection analytical system with an electrochemical detector for specific analytes
(Anal. Chim. Acta 2001, 448, 215-220 and Anal. Chem. 2004, 76, 2266-2272).
As a result, this hyphenated technique was selected as key for solving a
demand-driven problem in terms of the industrial and environmental aspects of
more than 30 factories (EC560 Online Water Analyzer - Mobilis Automata Co., Ltd.).
This included a sensor for online measurement of COD in industrial wastewater.
In 2005, the Sensor Technology Laboratory started our second phase with the
utilization of nanomaterials as a platform for ultrasensitive sensors and assay
development for the quantitative determination of target chemicals including DNA
and protein. The lab incorporated metal nanoparticles, inorganic quantum dots,
and carbon nanostructures together with a broad range of biomolecules including
nucleic acids, antibodies, aptamers, and peptides to amplify the detection signal.
From 2008- 2022, the lab published more than 40 articles in top journals including
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Analytical Chemistry (ACS), Biosensors and Bioelectronics (Elsevier), Advanced
Functional Materials (Wiley), and Analyst (RSC). One of our developed platforms
was a sub-femtomolar electrochemical sensor for the detection of DNA
targets based on latex/gold nanoparticle-assisted anodic stripping voltammetric
signal amplification (Anal. Chem. 2008, 80, 6779-6784). Another outstanding platform
from our laboratory was the development of a highly sensitive immunoassay by
employing single-walled carbon nanotubes as a labeling platform for
enzyme-linked immunosorbent assay (ELISA). With this technique, the detection
sensitivity was 1000 times
greater than the sensitivity
of commercial device
(Biosens. Bioelectron. 2011,
26, 3584-3539).
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Throughout its achievements and experiences as

mentioned, the Sensor Technology Laboratory has been

CON\JERSIDH COMPLET €D

chosen for as one of the laboratories in the RNN project
receiving research funding support from NANOTEC
during 2019-2022 with ‘Nanosensors Innovation for
Healthcare Monitoring' as the key research. During this
phase, the lab developed a Urinalysis Digital Sensor Card
to monitor chronic kidney and related diseases for
self-analysis of urea, uric acid, bilirubin, albumin, and

creatinine content as well as the urine albumin:creatinine

ratio (UACR). Currently, this development is in the
process of application for three petty/patents and in
the process of technology transfer for production and testing by Quasense Co.,
Ltd. in collaboration with Silicon Craft Technology PLC.

The Sensor Technology Laboratory has initiated research and development of

wearable sensing devices for real-time noninvasive monitoring of biomolecules and
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metabolites from the human body.The lab also incorporated artificial intelligence
to predict the sensing signals, thereby becoming the Internet of Body. As a pioneer
in this research field during the past three years, the lab successfully published
seven articles and registered one patent for innovating the fabrication process of
an interdigitated array of electrodes and derivatives by screen printing
(W02018048362A1, TH1601005225A). One of the outstanding developments was a
Lab-on-eyeglasses for the detection of creatinine in tears to monitor and diagnose
kidney failure (Anal. Chem. 2021, 93, 10661-10671). Consequently, a top journal in
medicine Kidney International selected and summarized our great achievement in
their journal club (2022, 101, 2-5). The lab recently published a perspective article
on “Challenges of Emerging Wearable Sensors for Remote Monitoring toward
Telemedicine Healthcare” in Anal. Chem. 2023, 95, 1773-1784. The development of
wearable sensing devices herein also led to a collaborative research and

development project with the Analytical Sciences and National Doping Test
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Institute, Mahidol University for the aging society under the title of Digital Diapers
for the Well-being of Bedridden and Elderly.

Throughout the past decades, the Sensor Technology Laboratory at KMUTT has
gathered and nurtured lecturers, researchers, postdoctoral fellows, research
assistants, graduate students, internships, and exchange students of more than
thirty each year. The lab prioritize critical mass and cross-disciplinary backgrounds
as well as cross-cultures within the laboratory by accepting members with broad
expertise including chemistry, physics, biotechnology, microbiology, computing,
and engineering. The laboratory members are both Thais and foreigners with 8-10
nationalities in total every year. All of them are affiliated with KMUTT and external
organizations such as the National Science and Technology Development Agency
(NSTDA) and other universities. The Sensor Technology Laboratory is also the
co-founder of M.Eng. and Ph.D. Program in Bioengineering, Faculty of Engineering
in 2007 and M.Sc. and Ph.D. Program in Nanoscience and Nanotechnology,
Faculty of Science in 2016 at KMUTT with the aim of fostering experts in the
field. The Sensor Technology Laboratory sets our organizational culture to focus

on high-quality and impactful research in terms of knowledge and applications, to
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conduct highly challenging research problems, and to build up novel analytical
science platforms. All of these have become its strengths in becoming a leading
laboratory both in the country and region. With the aim sharpening the expertise
of its members, the lab has a retreat every five years to foresee more difficult and
challenging research and to create a culture of succession and successor plans to
invest and develop its infrastructure and equipment to be always up-to-date.

As highly expert in thick film technology for more than ten years, the Sensor
Technology Laboratory initiated a public-private partnership by launching a spin-off
company named Quasense Co., Ltd. in 2011. The lab produced and
commercialized its screen-printed electrodes for sensor development to related
laboratories throughout the country. The lab also export the products to foreign

countries and the private sector.
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Study on Plant Growth Promoting Properties from Strepfomyces spp. and
Their Impact on Rhizosphere Microbiome for A Sustainable Agriculture

The sustainable management of field crops is a concern to cultivate plants economically
and eco-friendly to reduce the use of harmful chemicals. Actinomycetes are recognized
as decomposers, bioactive compound producers, and plant growth-promoting (PGP)
bacteria. They can improve soil fertility providing the essential nutrients for plant growth
through recycling of nutrients into available forms together with anfimicrobial activities
against plant pathogens in a sustainable manner. In this study. Streptomyces spp. were
isolated from the rhizosphere soil samples in Thailand. Subsequently, the isolated
Streptomyces will be evaluated PGP traits, including in vitro (mineral solubilization. phyto-
hormone, siderophore, and ammonia production) and in vivo analyses (plant pot experiment).
Furthermore, the ability fo produce bioactive compounds against Phytophthora sp. will be
examined and the bioactive compounds will be purified for structural elucidation. Hence,
Streptomyces spp. with potent PGP properties will be good candidates to be developed
as biofertilizers for achieving the sustainability of organic farming.

A A LA a ¢
Qa%ﬁIﬂLﬁ IWBMIEILEIN @ MUNFNFNT ﬂiﬁmﬂiﬂﬂ



anERsmMansiaziiaine

masyalanansaunIameasadialdaame
Tanlusirenyauagnedmie

6
A3.q3¢NA T
MOANTINEN AR IENARNT NATIVENBEINAIFITAIN

ms’iaﬁ”aLﬁzawyﬂﬁﬁmameﬂgﬂm”umiaumaﬂ’uﬁaﬂaum 72 ludmriaynes wuh
Uszanoidaras 30 Sommadefiodelhs dafumothdlumsianifemsediafiade
Ismnnudasgnandasuungluunamsvaslse owuomslueha {0Founia
uazluflansauegloiang ﬁdﬂ?uel,umﬁifaﬁﬁaﬁf?@]qﬁizmﬁlﬁaﬁﬂmgﬂLm‘umma‘
nafaie hisveslunaeu Jadunnaiio hiaanmelsa lummsan uaznarasmsld
Tomslawiiflomsshsdemaiasuyidulenamuanlsa Bombyx mori L MENLIeaY
wavamaiisauwasmtasaadilin Tnevhdnothdlumsiowiifermsshasnarioneny
aume s LﬂiaﬁﬁmgﬂiwLLamm@awmmJaa”Lﬁﬂ nmiumaseuMsindoULfind
wasNInaFaUTiasg @”aam?ﬂgmL%@@”wawmﬂiﬁﬁaﬁwmu waEMINTIN
yhmssrinasdwesananlumslaufidormasns esmamanduiailoneioman
vasbisamamalulal NGS uasisSumdudimnsaaemedin RT-PCR uasmavam
mefla qRT-PCR uay ELISA Seflenamaduaniweiosdofifssininmgs
Tumsamaifasehss amiunasounazasmslflumsianfifdnsagamslusi
Tumsidssldisufeiulumlondnd Taeusuduriminmioulnauashmin
Whenfean Yulns shminddenss shmindnue wandasslna anamies
wagmsbadazaadulng msﬁﬂmim%ﬁmafﬁﬂ"z:g@iamiwudmmgmmaﬂm
selumeniifomashodaastonmmmididlia Toeamssmamumniies uasmatosh
gaadiulna

Identification and Development of Specific Detection Methods for
Virus Causing Foliar Mosaic Disease in Mulberry

Preliminary research on the field survey and sample collection of symptomatic mulberry frees
variety Sakon Nakhon 72 was done in mulberry orchards, Mukdahan province. Mulberry trees
with similar fo viral infections showed approximately 30 percentages dll over the fields. Symptom
classification of leaf samples was performed and resulted in different patterns including mosaic,
chlorotic spots, and leaf deformation. Therefore, the aims were then established to studies on
those symptomatic patterns, to classify a virus causing leaf mosaic, and fo study effects on leaf
mosaic on growth, development, and silk quality of Bombyx mori L. var. Nang-Lai. The crude
exiract containing viral particles will be obtained fo evaluate the virus form and diameter.
Different indicator plants will be inoculated with the crude virus to assess symptomatology due
fo virus infection. Graft inoculation with diseased scion will also be conducted. To identify the
causal agent, fofal RNAs will be attempted fo extract from mosaic leaves and then NGS
fechnology will be used fo obtain a whole-genome of the virus with various bioinformatics
pipelines. RT-PCR with specific primer pairs will be used to amplify some portions of the viral
genome. Then, gRT-PCR and ELSA will be developed as rapid and potential tools for viral
defection. Effects on silkworm, cocoon, fluffy cocoon, shell, pupae, cocoon production, and
thread quality will be evaluated dffer feeding the silkworm with mosaic versus healthy leaves.
This research may significanfly be an observation of the effects of the mosaic leaf on silk
qualities especially on the silk fenacity and elongation.
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The Potential of Bred Cherry Tomato under Organic Conditions and
The Relationship of Rhizosphere Bacteria Responses with These
Varieties Under An Organic Production System

To improve farmer’s production potential for an organic cherry fomato, suitable varieties should
be 1) using conventional plant breeding methods without using genetic engineering methods, 2)
besides focusing on yield and yield quality, varieties must be broad resistant to environmental
conditions, pest, and diseases, 3) breeding should be caried out under an organic system tfo
obtain varieties that respond to the organic production system, and 4) variefies should be an
inbred line that farmers can keep seed for their own use. As a result of past tomato breeding
under organic conditions, 5 suitable varieties have been obtained; CHROO?, CHRO19, CHYOO1-
Red Devil, and Baby Monster. However, before applying for the cerfification of new varieties,
variely release, and utilization instead of commercial variefies, it must be tried under an open-field
organic system with commercial varieties that are improved under the chemical system, and it is
a variety that farmers prefer to grow in the organic system. In addition, academics lack
supporting dafa on the responses among organic and chemical varieties to the organic
production system, and how they differ. Therefore, the relationship of their responses with certain
morphology, physiclogy, soil and fertilizer properties, water and fertilizer efficiency, and thizosphere
bacteria were studied to clarify the relationship and response mechanisms of both varieties.
Acquired information and knowledge can be used in breeding, and production management
including further research into other tomatoes or other plants under the organic system.
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Investigation of Furan Fatty Acid (FuFA)-Rich Hevea Clones and
Development of Exiraction Process for Application in Health Products

Furan fatty acids (FuFA) characterized by a furan ring in the sfructure has been detected in
different natural sources including Hevea brasiliensis latex. Research works dealt with biological
activity of this fafty acid revealed its potential health benefit due fo the antioxidant activity and
reducing inflammation or the risk of developing cardiovascular diseases. In addition, one of
the metabolites resulting from the catabolism of FuFA, 3-carboxy-4-methyl-5-propyl-2-furanpro-
panoic acid (CMPF), is suspected fo prevent the development of fatty liver in animal models
of obesity. This information implies that furtther investigation fo apply this compound for
therapeutic/pharmacological application is required. Nevertheless, the number of conducted
researches is sfill limited, possibly due to the limiting quantity of FuFA as the quantity presented
in different food sources is less than 0.1%. Generdlly, fatty acids in plants including natural
rubber mainly composed of linoleic acid (C18:2), but the results from lipid characterization of
fresh latex from different Hevea clones showed that PB235 clone contained up to 80% FuFA
from total detected fatty acid, equally to 0.4% of latex volume or 1% of dry rubber weight.
This quantity exceeds those present in other natural sources. Regarding FuFA production, as it
is biosynthesized in rubber frees, FUFA quantity may vary with many factors including clones,
agriculiural systems and seasons. This study aims at investigating FuFA-rich Hevea clones and
improving the extraction to fit for further in vivo study and / or application in health products.
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Some Physical Factors and The Development of Infensive Aquaculture
System for Commercial Production of Siamese Fighting Fish (Betta splendens)

The Siamese fighting fish (Beffa splendens) is a nationally and widely cultivated omamental
fish in Thailand. However, aquaculiure of this species is still fraditional, and lack of
scientific and technological knowledges for developing commercial production. Therefore,
the objective of the current study is to investigate the optimal aquaria shape (Experiment
) and photoperiod (Experiment II) for applying in infensive rearing systfem of this species,
in comparison fo fish rear traditionally (Experiment lll). The male solid-red fish will be
reared individually in different aquaria shapes controlling water volume and depth ie.,
rectangle (3 cm width x 8.5 cm length x 10 cm depth), square (6 cm width x 6 cm
length x 10 cm depth), equilateral friangle (7.5 cm side length x 10 cm depth), and right
friangle (7 cm cathetus length x 11 cm hypotenuse length x 10 cm depth). After 8-week
trial, fish performance in terms of growth rate, feed utilization, water quality, digestive
enzyme activities, coloration, muscle quality, and whole-body compositions will be
determined. The suitable shape will be used tfo rear the fish in subsequent experiments
when the rearing will be conducted by varying light (L): dark (D) cycles i.e., 24L: OD,
20L: 4D, 16L: 8D, 12L: 12D, and 8L: 16D. Findings from Experiments | and Il will be used
to design the intensive cage system, as compare fo the fish rear in traditional farm.
Overdll, a prototype for infensively rearing male Siamese fighting fish for commercial
production will be achieved.
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Rice Starch Properties for Low Assimilation and Digestion to Low
Glycemic Index

Rice is the main food crop of the world’s population especially in Asia including Thailand.
Thailand is among the top five rice producer and exporter in the world. The rice production
and consumption are diverse in Thai people. Their production and consumption can be
divided, by proportion of amylose and amylopectin, info two groups as non-glutinous rice
and glutinous rice. Glutinous rice has low amylose content (<8%) compared to non-glutinous
rice (>8%). However, the amylose confent of glufinous rice or non-glutinous rice was
different and varied according to rice variefies especially the indigenous rice groups in
Thailand that are diverse. Furthermore, the division by amylose content is sfill considered
due fo its simple way fo group. In the previous study, it was found that the amylose
content correlated with the rice cooking and eating quality. Rice with low amylose confent
was chewier and softer than rice with high amylose content that makes glutinous rice soft
and sficky. In addition, assimilation absorption and digestion of low amylose content rice
was occurred faster and easier than high amylose content rice. Therefore, during the first
1-2 hours affer digestion will be high sugar absorption. So, glutinous rice or low amylose
content rice was forbidden for people who need to control their blood sugar or people
who have non-communicable diseases. Therefore, the amylose content, starch structure,
digestion and absorption in Thai rice flour are essential. This includes assessing the indirect
glycemic index in rice flour. The advantage of this data was extension the rice variefies that
are suitable for health benefit and used as a donor parent for further rice breeding program.
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Development of Prototype Bioethanol Production and Molecular
Mechanism in Thermotolerant Yeast from Using Kluai Namwa Biomass

Thermotolerant ethanol fermenting yeasts have been extensively used in indusfrial bicethanol
production. Several previous studies have shown that numerous thermotolerant yeasts were
not only able to grow under multiple sfresses but also produce of ethanol concentrafion at
high temperature. Moreover, thermotolerant yeasts have proven to be more practical for
ethanol production than bacteria. Previously, two isolates, P. kudriavzevii NUPHS33 and
NUPHS34, were isolated from natural resources and exhibited high ethanol production up
to 45°C upon utilization of glucose as a carbon source. Nevertheless, fermentation using
agricultural biomass as carbon source have not been conducted by using NUPHS33 and
NUPHS34.”Kluai Namwa”, one of agricultural raw materials rich in fermentable carbohydrate
fested for bioconversion from sugar fo ethanol. Hence, the objectives of the present work
were fo defermine the ethanol production and single—cell protein obtained from biomass
Kluai Namwa using thermotolerant yeasts NUPHS33 and NUPHS34. In order fo better
understand  the molecular mechanism of their ethanol production, quantitative real-time
polymerase chain reaction was used to study their expression of gene encoding alcohol
dehydrogenase (ADH), gene encoding trehalose-6-phosphate synthase (TPS), gene
encoding neutral frehalose (NTH) and gene encoding glycogen synthase (GSY). Based on
the results of this research, it is possible that thermotolerant yeast strain will be developed
as genefic engineering for commercial-scale ethanol production in the future.
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Effects of Local Herbal Plants Exiracts on Alterations of Glycosylated
Proteins in Liver Cancer (Sub-project of Effect of Diabetes Mellitus on
The Pathogenesis of Visceral Organs and Hepatocarcinogenesis)

Hepatocellular carcinoma (HCC); a malignancy of liver cells, is the highest incident cancer
in Thailand. The highest prevalence of HCC has been reported in the northeastern part
and is associated with many risk factors. The report of Ministry of Public Health shows
that the areas with high mortality rate of HCC are almost geographically overlapped with
the same areas of high mortality rate from diabetes mellitus. This epidemiological finding
is consistent with the previous studies that diabetes mellitus and hyperglycemia are
associated with the increased risk of HCC and promote the aggression and progression
of HCC via several mechanisms. One of the direct effects of hyperglycemia on HCC is
the increased abnormal glycosylation of the intracellular proteins. The altered glycosylation
can lead tfo the abnormal functions of many proteins including the oncoproteins and tumor
suppressor profeins, resuling in the aggressive progression of HCC in patients with
diabetes mellitus. The present study, thus, aims to study the mechanisms in which hyper-
glycemia promotes the abnormal protein glycosylation, and identify the proteins with
abnormal glycosylation that results in the increased aggressiveness of HCC cells. Moreover,
Thai herbal plants with the anti-diabefic effects as used in Thai traditional medicine will
be extracted and purified fo identify effective compounds against the abnormal
glycosylation in HCC cells. The promising compounds will be investigated for the
bioactivities for the suggestions of using as the anti-cancer agents for HCC prevention
and freatment.
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Development of Fluorescent Organic Compounds for Studying Alzheimer’s
Disease in Living Human Cells

Many countries around the world including Thailand have been becoming an ageing
society rapidly. One of the diseases that arise in older population is a neurodegenerative
disease such as Alzheimer’s Disease (AD), which is a big burden in healthcare system and
economy, preventing the sustainable development. AD is characterized by a buildup of
infracellular and extracellular protein aggregates that drive the pathology of neurodegeneration.
AD is incurable, partly due to the lack of understanding the molecular details of the disease
mechanism. To better understand how AD develops inside living cells, a tool to defect and
visuadlize the proteins involved in this biological process is required. Non-toxic fluorescent
organic compounds that can bind specifically to tau protein and tau aggregates, one of
the main defective profeins will be highly useful to monitor the dynamic changes of tau
protein in cells, in conjunction with advanced fluorescence microscopy techniques. However,
there are no effective fluorescent probe molecules for tau yet. Herein, novel chemical
compounds will be synthesized and characterized for the imaging of tau profein in cells.
Moreover, we will explore some natural products that exhibit bioactivity related to the
disease. This research is a fundamental but critical first step towards o better understanding
of the disease af the molecular level, which will greatly aid in the development of new
and effective treatments for Alzheimer’s Disease, impacting millions of people in Thailand
and around the world. This research will provide not only insights info the disease
mechanism, but also the new applications of chemical tools fo tackle challenging scientific
problems in biomedical fields, promoting sustainable future by using chemistry.
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A High-throughput Mass Spectrometry Approach to Engineer Efficient
Polyethylene Terephthalate Degrading Enzymes for Sustainable
Reduction of Net Greenhouse Gas Emissions

Plastics contribute to the emission of carbon dioxide and other greenhouse gases (GHGs)-the core
sources of dlimate change and the focus of the course correction of SDG13-at all stages of their
existence: their fossil-fuel origin; their energy-consuming production; and their management as waste.
Dedling with plastics as waste is particulary problematic: at best 15% of plastics are recycled,
while the rest is incinerated (further consuming energy and emitting GHGs), goes into landfill, or
is simply discarded info the environment. Among green approaches to manage plastic waste,
biocatalytic recycling approaches using plastic-degrading enzymes could enable  sustainable
plastic recycling, and can be linked to downsiream green processes fo convert plastic monomers
info value-added  chemicals. We recently discovered MGB8, a new polyethylene terephthalate
(PET)-degrading enzyme from the human saliva mefagenome (Eiamthong et al Angewandle Chemie
2022) and showed that it is highly acfive across a range of reaction conditions. Here, we propose
fo futher improve the activiy of MG8 via high-throughput, mass spectrometry-based enzyme
engineering, with the goal of creafing a PET-degrading enzyme that can effectively degrade
consumer-grade plastics. To enable high-throughput enzyme engineering, we first plan fo create
an enzyme expression system compatible with convenient, purification-free mass spectrometer-based
activity measurements. Enzyme libraries will be prepared based on structural information we
recently obtained for the MG8 enzyme. Muliivariate parameter optimizations will be performed to
obfain optimal mass specromefer-based defection of PET degradation products, seving as a
readout of differential enzyme adfivifies in our libraries. Most active MG8 mutants will be biochemically
characterized in defail, particularly for their performance in degrading consumer-grade PET.
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Handheld Electrochemical Sensor for the Analysis of Central Nervous

System Disease Biomarker

Central nervous system (CNS) diseases such as ischemic stroke, Alzheimer’s disease, and
Parkinson’s disease can be life-threatening, cause long-term disability, deferiorate neuro-
logical functions, undermine the quality of life, and substantially increase economic and
societal burdens. The development of analytical methods for early defection of the CNS
diseases is thus urgently needed. In recent years, guanosine has atiracted considerable
inferest as a biomarker of the CNS disorders and oxidative stress. Guanosine promotes
neuroprotection through the reduction of reactive oxygen species (ROS) levels. This work
therefore aims to develop a fast, sensitive, and low-cost electrochemical sensor based on
the use of microelectrodes for the analysis of guanosine. The electrochemical method takes
less than a couple of minutes, requires only <100 pl of samples, and can be performed
with a handheld device directly in the doctor’s office or patient’s home. Importantly, the
use of microelectrodes in this work allows direct detection of guanosine in urine samples
without the need for sample preparation. The mechanisms of guanosine electro-oxidation
will also be investigated in detail. The understanding of the redox properties of guanosine
could potentially explain how the compound contributes fo the pathogenesis of the relevant
diseases. The developed sensor will then be applied fo defect guanosine directly in urine
samples without the need for sample preparation.
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Production of Fungcl| Nonribosomal Peptides with Potential Use in

Medicine Using Synthetic Biology Approach

With the increased number of drug-resistant microbes and emergence of new infectious
diseases such as COVID-19, the discovery of novel drugs has become a major challenge
for pharmaceutical industry. Over the last two decades, the number of novel drugs has
declined requiring new approaches for drug discovery. Nonribosomal peptides are one
of the promising natural products for drug discovery which exhibit a broad spectrum of
biological activities such as antimicrobial, anticancer and anfiviral activities. With recent
advances in “omics” technology and bioinformatics, several natural product genes have
been revealed including nonribosomal peptide synthetase (NRPS) genes. Therefore, in this
work, cryptic NRPS genes from the fungi Menisporopsis theobromae BCC 4162 and
Paecilomyces cinnamomeus BCC 9616 will be cloned info the muligene expression
vector by homologous recombination and Gateway cloning approaches. The expression
vector will be subsequently introduced into the heterologous host, Aspergillus oryzae NSART,
for metabolite production. This method could produce a variety of nonribosomal peptides
with more potent biclogical activities. This work will provide a new platform for production
and chemical modification of bicactive nonribosomal peptides which can be supplied for
future medical uses.
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Development of Asymmetric Synthesis of Chiral Gem-difluorinated
Spirooxindole-pyrrolidines for The Application as Anti-cancer Agents

Spirooxindole-pyrrolidines are privileged core structures found in several alkaloid natural products
and  pharmaceuticals with broad and strong  bioactivity profiles. They have proven fo be
popular targefs fo synthefic chemists with numerous syntheses reported and have spotied  their
position in medicinal and drug discovery fields. It was reported that in addition fo the effect of
the substituents located on pyrrolidinyl cores, the absolute configuration and the subsfituents on
the spiro-quatemary stereocenter were also shown to significantly influence the biclogical
activities of the spirooxindole derivatives. As a result, fremendous efforts were devoted tfo the
development of asymmefric construction of both spirocyclic frameworks and the stereocenter at
a spiro position of the spirooxindole scaffolds. The advances in the development of the stereo-
selecfive as well as asymmetric synthesis of spirooxindoles not only allowed an access fo
bioactive natural compounds but also offered the preparation of several analogs with potential
biological activities, such as anti-cancer and antimalarial activities. On the other hands, the
gem-difluoromethylene group (-CF -) is a valuable structural mofif found in fluorinated organic
compounds, and some of those were shown to have broad applications in pharmaceuticals,
agrochemicals, and materials science. Thus, the infroduction of the —~CF — moiety into spirooxin-
dole-pyrrolidine scaffolds might enhance the biological aciivities of the compounds due to the
unique properties of the ~CF ~ group. This project aimed at the development of asymmetric
synthesis of chiral gem-difluorinated spirooxindole-pyrrolidines for the application as anti-cancer
agents.
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Production and Anticancer Potential of Bioactive Peptides Produced
from The Unique Native Thai Earthworm Amynfhas arenulus

Earthworms have long been used as fradifional medicine. The purposes of this research were
fo create bioactive peptides from the unique Amynthas arenulus earthworm (PAAEs) and test
their pofentials on liver cancer bioprophylactic activity, anfioxidant, oxidative stress profection,
and immune cell activation. This earthworm had a high protein content rafio, at 55.39%. Besides,
PM 35 is one out of 58 baceria isolated from the earthworm carcasses that exhibited the
highest profease and vyield profein production which was chosen as the protease-producing
bacteria to hydrolyze the protein. The genera were identified by 165 RNA and 16S-23S
RNA comparison and confimed as Bacillus velezensis PM 35. The response surface methodology
was applied to optimize these hydrolysis paramefers, ie., the enzyme/subsirate (E/S)
concentration ratio [1%-3% (v/Vv)] and time (1-3 h) of the hydrolyzing earthworm’s proteins.
The optimal hydrolyzing condifions were 3% (v/v) of E/S concentration ratio and 3 h of
hydrolysis time, which found protein-hydrolysate yield (24.62%) and degree of hydrolysis (85.45%)
as the highest. After being challenged in the gastrointestinal tract-resistant model, these PAAEs
(MW <3 and 3-5 kDa) induced liver cancer cell (HepG2) death via apoptotic action modes
(cell morphological change and DNA fragmentation). The PAAEs (MW <3 kDa) exhibited
significant anfioxidant activity via DPPH, ABTS, and FRAP with IC50 values of 0.94, 0.4, and
6.34 mg/ml, respectively. The PAAEs (MW < 3 kDa) were non-cytotoxic and profected the
mouse fibroblast cells (1929) against oxidative sfress. These PAAEs (MW < 3 kDa, 0.2 mg/ml)
stimulated the B lymphocytes (122.3%), and T lymphocytes (126.7%) proliferation. This research
suggests that PAAEs can be used in o variety of applications, especially in the food and
pharmaceutical industries.
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A Simple Paper-Based Rotating Analysis Device Combined with an
Electrochemical Sensor for the Determination of Nitrite and Nitrate
Residue in Processed Meat

This research is to develop scientific and fechnological innovations with a Technology
Readiness level (TRL) on a scale of 1-4. It is the level of knowledge development and
basic research in which we obtain a laboratory prototype (a paper based electrochemical
analytical device). This research is consistent with the national development strategy
according fo the National Economic and Social Development on Science Technology and
also with Ubon Ratchathani University strategy. Basic science research could build knowledge
and push up Thai people for own fechnology. Moreover, this research will be published
in scientific journal of high raking (Quartile 1 or Quartile 2) which will promote the research
unit of Ubon Ratchathani University. In addition, the research can be applied for a patent
or a petty patent. Our goal is fo produce scientists for Thailand research unit and also
to form research network with other institutes and research groups from all over the world.
The main research is to fabricate and develop a simple paper-based rotating analysis
device combined with an electrochemical sensor for the determination of nitrite and nitrate
residue in processed meat. The device will be simple, easy to use, low cost, rapid test
and portable for onsite instead of using high cost instrument and is complicated use.
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Enhanced Fluid Displacement for CO, Sequestration: Control of Fluid

Chemistry

To achieve the UN'’s Sustainable Development Goal 13: Climate Action, Thailand has pledged
for decarbonization at Glasgow COP26 in 2021. As a crucial solution for net-zero carbon
emission, a proven technology called Carbon Capiure and Storage (CCS) has been implemented
successfully in many developed counties. One key element for CCS is an end-chain process called
CO, geological storage (CGS), where captured CO, s injected info deep-subsurface and hence
buried permanently underground. Such a CGS has fundamentals based on muliiphase flow in
porous rock, an analogy fo pefroleum recovery. Formation brine is displaced by injecting CO,,
where fluid properties that governs the process depends on ifs chemical compositions, e.g., brine
species/concentration and sufactant additives. To enhance CO, injection, fluid chemistry is
engineered for effective storage in rock formation. For example, reduction in CO,-brine inferfacicl
fension by adding surfactant is known fo minimize a resisting capillary, highlighted as one of main
fluid-fluid displacement mechanisms, although other rock-fluid-fluid properties in CO,-brine system
(ie., wetiability) are needed substantial considerations and hence remains to be explored. The
current study aims fo elucidate a goveming capillarity in CO, displacement, with confributions
compared from fluid composition, ie., brine and sufactant, which both could dffect interfacial
phenomena and hence capillary force. The main research investigations are: (i) to characterize
changes in the interfacial tension and wettability by brine and surfactant; and (i) fo examine their
capillary roles on dynamic CO, displacement. CO, displacement performance will be compared
qualitatively and quantitatively via 2D microfluidic visualization, allowing displacement patterns and
ulimate CO, recovery fo be observed. Different effects of the two chemicals on the displacement
dynamics are anficipated fo be addressed from the analyzed results. The findings will provide an
insight info fluid chemistry selection for CGS, as a sustainable solution for great environmental
issue.
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Rapid Screening, Accuracy, Cost Reduction: Deep Learning-based
Detection System for Species Identification of Aspergillus from Human

Clinical Samples Compare with MALDI-TOF MS and Sequencing

Aspergillus fungal can cause co-infection in the lower respiratory fract of immunocompromised patients,
particularly, patients infected with the influenza virus and SAR-CoV-2. Some species of Aspergillus
can resist fo therapeutic drugs and produce a foxin that exacerbates symptoms of infected patients.
Therefore, it is exiremely imporant to fast and accurate identification info the species level of the
germ line resuling in the appropriate freatment and the reduction of the spread of germs that
create more toxins. However, at present, there are very few laboratories in Thailand for instance,
Microbiology laboratory in the universities or specialized hospitals that can identify the fungus. With
specialized tools such as MALDI-TOF MS, sequencing efc., Currently, MAIDI-TOF MS can  identify
over 23 species of Aspergillus. This method ickes 4-7 days. However, MALDI-TOF MS is very
expensive, ranging from 8-20 million baht. Therefore, conventional methods are to examine colonies
and fo examine hyphae, conidia and other specific characteristics under a microscope. This cannot
be distinguished similar species from each other, and this conventional method requires the expertise
of a microbiologist. It also tokes a period of up to 4-10 days. For rapid/accurate Aspergillus
identification info the species level, our research team proposes o develop a deep leaming-based
identification system for andlyzing colony images on Sabouraud Dextrose Agar (SDA) plate fo identify
the exact species. of Aspergillus within 3-5 days. Thus, a cost for idenfification fungus
species can be significanty reduced. This fechnique of image andlysis of inoculafion can help identify
the exact species. Furthermore, the genus assay of Aspergillus will be confirmed under a microscope
and 40 samples of Aspergillus species will be validated using MALDI-TOF and DNA sequencing

techniques before the fungal photographs are collected as a reference database of fungal images.
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Development of Capacitive Sensor for Determination of Dry Rubber
Content in Fresh Rubber

This project aims to study to determine the relationship between the electrical properties
of fresh rubber and dry rubber content with different frequencies using capacitive sensors
which are designed to measure electrical parameters. This project is proposed for rapidly
determining the dry rubber content in fresh rubber. This project would reduce consuming
time in defermination of dry rubber content in the Llaboratory. The advantage of
the project is to help fast trading for fresh rubber and rapidly determine the dry rubber
content.
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Deve|opment of Electrochemical Sensor for Tetrahydrocannqbino| (THC)

Detection in Food

Nowadays, Cannabis has been applied to food products in Thailand. The most
psychoactive component of Cannabis is Tetrahydrocannabinol (THC) that strongly affacts
on the human health. Consumption of THC at high concentration causes a large number
of emergency presentations to hospitals for adverse cardiovascular events including deaths.
Therefore, detection of THC amount in food is sfill necessary to protect serious problems.
In this project, we develop the electrochemical sensor based on sensing nanomaterials on
working electrodes for THC detection in liquid-based food. The work will be carried from
theorefical approach, synthesis of nanomaterials, fabrication of chemical sensors to real-world
application in food. The self-consistent charge density functional tight-binding (SCC-DFTB)
has been used to design and find the sensing material that owns a high sensitive and
selective to THC molecules. Various nanomaterials such as graphene quantum dots, MoS ,
carbon nanotubes and nanocomposites will be experimentally studied and used for
sensing layer of sensors. Our preliminary result suggests that our fabricated electrochemical
sensor based on MoS, has a potential o detect THC with benefits of low cost, simple,
fast and reusability.
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Quantum Electron Transport in Van Der Waals Heterostructures

layered material such as graphite is made of a deck of its underlying layer of one-atom-
thick, in this case graphene. Van der Waals force is responsible for weakly holding these
layers together. Since the mechanical exfoliation technique has been first applied to isolate
a single layer graphene from the bulk graphite, extensive research has been carried out to
study the physical properties of the first truly two-dimensional material. In addition, the me-
chanical exfoliation technique has been successfully employed to other layered materials
such as hexagonal boron nitride, fransition metal dichalcogenides and black phosphorus.
The electronic properties of these 2D materials range from insulator, semiconductor, metal,
and superconductor, showing great promises in innovative technological applications and
fundamental research. At the forefront of 2D material research is the creation of van der
Waals heferosfructures in which various 2D materials are vertically stacked layer-by-layer to
form new artificial materials with atomic level precision. The research objective of this
project is fo explore the quantum electronic properties of these van der Waals
heterosfructures with especial emphasis on quantum transport phenomena such as quantum
inferference, ballistic fransport, and quantum Hall effect. The insight gained from this project
has far-reaching implications for engineering novel quantum devices at nanoscale. We plan
fo achieve the proposed research objective through the nanofabrication, and fransport
measurement. Undergraduate and graduate students are involved in all phases of experiment
from device design, nanofabrication, and cryogenic transport measurement to promote the
next generation of scientists to take on challenging problems.
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Thailand Toray Science Foundation

Organization (2022)

Thailand Toray Science

Foundation

1. Honorary Chairman
Mr. Akihiro Nikkaku
President
Toray Industries, Inc., Japan
2. Organization
(1) Chairman
Dr. Yongyuth Yuthavong
Ministry of Science and Technology
(2) Managing Director
Mr. Masahide Matsumura
President,
Toray Industries (Thailand) Co., ltd.
(3) Directors
Dr. Yodhathai Thebtaranonth
National Science and Technology
Development Agency (NSTDA)
Dr. Pairash Thajchayapong
Ministry of Science and Technology
Dr. Jisnuson Svasti
Mahidol University
Mr. Akihiro Maekawa
Managing Director,
Toray Textiles (Thailand) Public Co., Lid.
Mr. Hiroyuki Yamada
President,
Thai Toray Synthetics Co., Lid.
Mr. Narong Lertkitsiri
Director, Toray Industries
(Thailand) Co., ltd.
3. Term of Directorship: 2 years
4. Activities: The Managing Board, (Meeting

twice a year), awards the prizes and granfs.

The Committee of Nomination (Awards)

1. Organization
(1) Chairman: Dr. Yodhathai Thebtaranonth
(2) Members:  Dr. Naksitte Coowatanachai
Dr. Vichai Boonsaeng
Dr. Saichol Kefsa
Dr. Pramuan Tangboriboonrat
2. Term of Membership: 1 year
3. Activities: Recommend the candidates of Science
and Technology Awards fo the Managing Board.

The Committee of Nomination (Grants)

1. Organization
(1) Chairman: Dr. Pairash Thajchayapong
(2) Members:  Dr. Thira Sutabutra
Dr. Somsak Ruchirawat
Dr. Suthat Yoksan
Dr. Krissanapong Kirtikara
Dr. Chadamas Thuvasethakul
2. Term of Membership: 1 year
3. Activities: Recommend the candidates of Science
and Technology Grants to the Managing Board.

The Committee of Selection (Awards)

1. Organization
(1) Chairman: Dr. Jisnuson Svasti
Vice-chairman: Dr. Sunanta Vibuljan
(2) Members: Ms. Duangsamom Klongsara
Dr. Kumthorn Thirakhupt
Dr. Buncha Polpoka
Dr. Kwan Arayathanitkul
Dr. Burin Asavapibhop
2. Term of Membership: 1 year
3. Activities: Recommend the candidates of Science
Education Awards fo the Managing Board.
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