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1015 am OASIS Mission for the Study of Liquid Crystals in Space
Investigated on International Space Station
T doremans 10156 as.aigns dasuow
AaINGIMans unInedunyaTman’
10.20 a.m. — Plenary Lecture I1
11.00 a.m. Collaboration: The key secret of the liverwort genera Thysananthus
and Frullania studies
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AmLINGIManT uMIINe YT
12.00 am. — .
12.00 a.m Poster Session : Group A
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01.00 p.m. — .
b Oral Session
05.00 p.m.
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Time Room
09.00 a.m. — M3vsseneiiisan Opening session speaker
09.30 a.m. o Heausseneeelarimmanan
09.30 a.m. —
am Oral Session
12.30 p.m.
12.30 p.m. —
30pm Lunch
01.00 p.m.
01.00 p.m. —
p-m Poster Session : Group B
02.00 p.m.
02.00 p.m. — Plenary Lecture II‘I‘ ‘
Computer vision research in a nutshell
02.40 p.m. { .
Ine as.qnasal gIaunsal aoIuINeasius
02.50 p.m. — vssenefiay naertimsaumaninensin (ararus.)
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PROGRAM SCHEDULE

Session Mathematics

MAT1: Algebra and Number Theory (July 8, 2021)

Time No. Presentation Page
01.00 p.m. — | MATI-1 | Invited Speaker 1
01.30 p.m. Numbers

Tne Mans19156 A3. WFe5 @19 InAa

01.30 p.m. — Matl-1 | Closed-Form Formula for some Self-Replicating 2
02.00 p.m. Sequences

by Chayapol Tiyajamorn and
Wittawat Kositwattanarek

02.00 p.m. — Matl-2 | The number of k-symmetric numerical semigroups 3
02.30 p.m. {0} U [a,b] U [c, )
by Praifa Kosasirisin and Ekkachai Laysirikul

02.30 p.m. — Matl-3 | p-Adic Numbers 4
03.00 p.m. by Siriwat Yingyongsakul and
Boonrod Yuttanan

03.00 p.m. — Matl-4 | A Correspondence between Finite Topological Spaces 5
03.30 p.m. and Directed Graphs through MATLAB
by Thitipon Phuksawad and Thorranin Thansri

03.30 p.m. — Matl-5 | In P-Minimal Structures with Definable Skolem 6
04.00 p.m. Functions

by Patcharapa Hanmungtham and
Athipat Thamrongthanyalak

04.00 p.m. — Matl-6 | Some certain involution rings and their interaction 7
04.30 p.m. by Krittiya Wai and Chitlada Somsup
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Session Mathematics

MAT?2: Mathematical Modeling and Computational Mathematics (July 8%, 2021)

Time No. Presentation Page
01.00 p.m.— | MAT2-1 | Invited Speaker 8
01.30 p.m. Challenges in the use of mathematical modeling

U o o
Ing gﬁ?&ﬂ?ﬁ@)i?ﬂ?iff AI.NINUN YYINY

01.30 p.m. — Mat2-1 | Review of Ovsyannikov’s work in group classification of 9
02.00 p.m. equations of the form y"' = f(x,y)
by Nada Somswasdi
02.00 p.m. — Mat2-2 | Linearization of System of Two Second-Order Ordinary 10
02.30 p.m. Differential Equations by Fiber Preserving
Transformations

by Jiranan Pongthao and Supaporn Suksern

02.30 p.m. — Mat2-3 | Entire Solutions of a Pexider-Type of Log-Quadratic 11
03.00 p.m. Functional Equation
by Sukrid Petpradittha and
Keaitsuda Nakprasit
03.00 p.m. — Mat2-4 | Finding the collision-free path for moving multiple 12
03.30 p.m. objects to the predetermined destination

by Natchanan Prabhong and Dhiranuch Bunnag

03.30 p.m. — Mat2-5 | Convergence of a distributed method for minimizing sum 13
04.00 p.m. of convex functions with fixed-point constraints.
by Tipsuda Arunrat and Nimit Nimana

04.00 p.m. — Mat2-6 | Boundaries of Overlapping Isosceles Right Triangle 14
04.30 p.m. by Sitthipong Phithakwattananon
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Session Mathematics

MATS3: Probability, Statistics and Computer Science (July 8%, 2021)

Time No. Presentation Page
01.00 p.m. — | MAT3-1 | Invited Speaker 15
01.30 p.m. Digital Character Design and Human Perception

L4
a a a a 7
lIng A3. WENT AV

01.30 p.m. — Mat3-1 | Forecasting development indicators in Thailand using a 16
02.00 p.m. hybrid method based on vector autoregression and
Kalman filtering

by Nat Promma and Nawinda Chutsagulprom

02.00 p.m. — Mat3-2 | SEIR model for COVID-19 situation in Thailand 17
02.30 p.m. by Rammarat Panadsako and

Third Author Name
02.30 p.m. — Mat3-3 | Nash Equlibria for Auction 18
03.00 p.m. by Sirinut Kwansai
03.00 p.m. — Mat3-4 | Three-Parameter Poisson-Lindley Linear Model for 19
03.30 p.m. Count Data

by Hussaya Nookaew and Suttida Sangpoom

03.30 p.m. — Mat3-5 | Analysis of correlation network of stocks in SET50 20
04.00 p.m. during COVID-19 outbreak

by Jirayut Rattana and Thap Panitanarak

04.00 p.m. — Mat3-6 | Brainwave values effect on decision making for left and 21
04.30 p.m. right arm lifting
by Linda Orjaroen and Thanasak Mouktonglang
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Session Mathematics

MAT]1: Algebra and Number Theory (July 9, 2021)

Time No. Presentation Page
09.00 am.— | MATI-2 | Invited Speaker 22
09.30 a.m. What is representation theory?

Tng as.5uay 11 lnma

09.30 a.m. — Matl-7 | Some Number-Theoretic Products 23
10.00 a.m. by Arlisa Janjing and Narakorn Kanasri

10.00 a.m. — Matl-8 | The complex pulsating (a4, a,, ..., @y, ¢)-Fibonacci 24
10.30 a.m. sequence

by Kiattiyot Phibul et.al.

10.30 a.m. — Mat1-9 | The Frobenius problem with embedding dimension three 25
11.00 a.m. on the partial order relation
by Pitiwat Lueangwitchajaroen and
Ekkachai Laysirikul
11.00 a.m. — | Matl-10 | On perfect codes with a pomset metric 26
11.30 a.m. by Sorathan Juanjenkit and Phichet Jitjankarn

11.30 a.m. — | Matl-11 | Study on rings whose prime right ideals are totally fully 27
12.00 a.m. invariant
by Poramate Sangchan
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Session Mathematics

MAT?2: Mathematical Modeling and Computational Mathematics (July 9%, 2021)

Time No. Presentation Page
09.00 am. — | MAT2-2 | Invited Speaker 28
09.30 a.m. Apply learning to time series analysis from human expert

to automation using data
Tao A¥remans1013d as.nge AuenTudas g
09.30 a.m. — Mat2-7 | Options portfolio selection under mean-variance utility 29
10.00 a.m. with finite liquidity
by Pornnapat Yamphram and
Udomsak Rakwongwan
10.00 a.m. — Mat2-8 | Mathematical Models of Cancer Progression and 30
10.30 a.m. Metastasis including Eliminating Cancer Stem Cell
Treatment
by Tanapon Saelao
10.30 am. — Mat2-9 | Asymptotic Properties of Discrete Minimal s, log®- 31
11.00 a.m. Energy Constants and Configurations
by Nichakan Loesatapornpipit and
Nattapong Bosuwan
11.00 a.m. — | Mat2-10 | Upper bounds of the modulus of the derivative of 32
11.30 am. polynomials
by Supawit Petpradittha and
Keaitsuda Nakprasit
11.30 am.— | Mat2-11 | Value-Distribution of Zeta-Functions 33
12.00 a.m. by Saeree Wananiyakul et.al.
12.00 a.m. — | Mat2-12 | Mathematical Modelling of E. coli in Humans:A Case 34
12.30 p.m. Study on the Effect of Antibiotics and Immune Response
by Sirinapa Sulamnat and Weerachai Sarakorn
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Session Mathematics

MATS3: Probability, Statistics and Computer Science (July 9%, 2021)

Time No. Presentation Page
09.00 am.— | MAT3-2 | Invited Speaker 35
09.30 a.m. Teaching and Learning Probability and Statistics with R

o Aa o a o
Ing 509Man319158 A3. M08 TnsgIssal

09.30 a.m. — Mat3-7 | The Operator Splitting Method for Approximating the 36
10.00 a.m. Advection-Diffusion Equation: on Application with
PM2.5 Data

by Promsiri Anunak and Juntima Makmul

10.00 a.m. — Mat3-8 | Hierarchical Visual Cryptography for Multi Secret Color 37
10.30 a.m. Images
by Tunchanok Yutitumsatit and

Penying Rochanakul
10.30 a.m. — Mat3-9 | A study on insertion of parentheses into series 38
11.00 a.m. by Kritsakorn Torsakulkaew and Wijan Sodsiri
11.00 a.m. — | Mat3-10 | Algorithm for Examination Proctor Assignment 39
11.30 a.m. by Kasidetch Thanyacharoen
11.30 am. — | Mat3-11 | Snakes and Ladders with Large Spinners under an 40
12.00 a.m. Alternative Winning Rule

by Waitin Sinthu-urai and Piyashat Sripratak
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Time No. Presentation Page
01.00 p.m. — | CHEMI-1 | Invited Speaker 41
01.30 p.m. Research in Chemistry: Research Inspiration toward High

Citation with Reputed Journals
Tae s09man519138 A3. 120N Aanzglld

01.30 p.m. — Cheml-1 | The influence of tannic acid on properties of bagasse ash 42
02.00 p.m. filled acrylonitrile butadiene rubber composites
by Noottiyaporn Suwantrakit et.al.

02.00 p.m. — | Cheml-2 | Biodegradable rubbish bags from Biocomposite film 43
02.30 p.m. based on Polybutylene succinate with Basil Powder
by Pawarisa Khangkhan et.al.

02.30 p.m. — | Cheml-3 | Synthesis of magnetic carbon materials from water 44
03.00 p.m. hyacinth (Eichhornia crassipes) and their adsorption study
of methylene blue

by Supika Arkhasuwan et.al.

03.00 p.m. — Cheml-4 | Conversion of para rubber wood ash and iron rust into 45
03.30 p.m. value-added heterogeneous Fenton catalyst with magnetic
properties and their use for removal of organic pollutants
in water
by Chakgrid Noomak et.al.
03.30 p.m. — | Cheml-5 | Facile Synthesis of Magnetic Porous Carbon Catalysts via | 46
04.00 p.m. Soft-Template Self-Assembly for Application in

Conversion of Xylose into Furfural
by T. Choobunlap et.al.

04.00 p.m. — | Cheml-6 | Development of polymeric hydrogels as bio-glue 47
04.30 p.m. by Thanapon Puangniyom and Voravee Hoven
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Time No. Presentation Page
01.00 p.m. — | CHEM2-1 | Invited Speaker 48
01.30 p.m. Chemistry in Flavin-dependent enzymes

a Iaa
lag A3.011y WuNI8na

01.30 p.m. — Chem?2-1 | Molecular docking study of newly designed drug binding 49
02.00 p.m. to cancer-causing Hsp90 protein
by SATIPAT Suttayasorranakhom et.al.

02.00 p.m. — Chem?2-2 | Effect of anti-human CD63 monoclonal antibody COS3A 50
02.30 p.m. on costimulatory molecules expression and monocyte-T
cell interaction during CD3-mediated
T cell activation

by Onnatcha Wongjom et.al.

02.30 p.m. — | Chem2-3 | Bioactive glass/cellulose composite as a potential scaffold | 51
03.00 p.m. for bone engineering
by Chonthicha Khotchakasorn and
Radchada Buntem
03.00 p.m. — Chem?2-4 | Synthesis of Profluorescent Nitroxides for Detection of 52
03.30 p.m. Glucose and Vitamins A and E

by Rachanon Kongchuay and
Chittreeya Tansakul

03.30 p.m. — | Chem2-5 | The Effect of Metal-Organic Framework HKUST-1 in the | 53

04.00 p.m. Synthesis of Diarylacetylenes via Sonogashira Coupling

Reaction with Calcium Carbide as an Acetylene Source
by Veerapattha Vanthiya and Pitak Chuawong

04.00 p.m. — | Chem2-6 | Synthesis and biological activities of tetrahydro-f3- 54
04.30 p.m. carboline-2,5-diketopiperazine derivative
by Sukit Chonradeenitchakul

04.30 p.m. — Chem?2-7 | Design and Synthesis of 1,2,3-Triazole-Containing 55
05.00 p.m. Letrozole Analogues as Aromatase Inhibitors for Breast
Cancer Treatment

by Phornphan yongpanich® and Panupan
Limpachayaporn
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Time No. Presentation Page
01.00 p.m. — | CHEM3-1 | Invited Speaker 56
01.30 p.m. The development of nanoparticles for medical diagnosis

Tae as.qiaar thganing

01.30 p.m. — Chem3-1 | Multiwalled Carbon Nanotube@N-doped Reduced 57
02.00 p.m. Graphene Oxide Nanoribbon toward Catalysis of Oxygen
Reduction for Proton Exchange Membrane Fuel Cells

by Theerawat Dudngam et.al.

02.00 p.m. — | Chem3-2 | Theoretical Study of Fluorescence Quenching of 58
02.30 p.m. unsaturated meso-BODIPY Dyes with Nitrogen-
containing Substituents

by Kanyarat Rueangboon and
Chanisorn Ngaojampa

02.30 p.m. — Chem3-3 | Nitrate Removal from Aqueous Solutions Using Laminar 59
03.00 p.m. Graphene-Based Membranes
by Boontarika saeloo et.al.

03.00 p.m. — Chem3-4 | Manipulation and control of fluorescence by metal 60
03.30 p.m. nanoparticles
by JIRAKIT Ketdee and
PATTANAWIT Sawanglap
03.30 p.m. — Chem3-5 | Multiscale molecular simulation for structures and 61
04.00 p.m. properties of amorphous poly(ethylene imine) and
poly(ethylene oxide)

by Kanjana Sirirak and Visit Vao-soongnern

04.00 p.m. — Chem3-6 | Development of a multiscale molecular simulation to 62
04.30 p.m. study molecular and material properties of amorphous
poly(propylene oxide)

by Kanokporn Rueangsri and
Visit Vao-soongnern
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Time No. Presentation Page
01.00 p.m. — | CHEM4-1 | Invited Speaker 63
01.30 p.m. The Electrochemistry of 2D Materials: from Fundamental

to Applications

a s A
Tng a5.n17uN5 @evscasgna

01.30 p.m. — Chem4-1 | The Immobilisation of Iridium Complexes for Photoredox | 64
02.00 p.m. Catalysis
by Wilaiwan Chaikhan and Filip Kielar

02.00 p.m. — | Chem4-2 | Structural and magnetic studies of Manganese(III) Schiff 65
02.30 p.m. base complexes
by Chantalaksana Chantarangkul et.al.

02.30 p.m. — Chem4-3 | Anion effects on Spin Crossover in Iron(III)- 66
03.00 p.m. Quinolylsalicylaldiminate complexes
by Pongkamon Prayongkul et.al.

03.00 p.m. — | Chem4-4 | Fine-tuning Dye Adsorption Capacity of UiO-66 Via 67
03.30 p.m. Mixed-Ligand Approach
by Chantamalinee Chantarangkul et.al.

03.30 p.m. — Chem4-5 | Synthesis and Characterization of Titanium Complexes 68
04.00 p.m. Bearing Phenoxy-azo and Phenoxy-imine Ligands and
Their Application for the Ring-Opening Polymerization
of rac—Lactide

by Wasan Joopor and Pimpa Hormnirun

04.00 p.m. — Chem4-6 | Metal complexes incorporated triazole macrocycle for 69
04.30 p.m. anion recognition in aqueous media
by Inkarat Atirojwanich and
Thanthapata Bunchuay
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Time No. Presentation Page
09.00 am.— | CHEMI-2 | Invited Speaker 70
09.30 a.m. Applications of Systems Biology Suite in Clinical and

Natural Product Research

lag as.9msn mszysoiy

09.30 a.m. — Cheml-7 | Nanooptosensor based on molecularly imprinted polymer 71
10.00 a.m. composited with quantum dots for the detection of trace
cefoperazone

by Nuntanut Chaitong et.al.

10.00 a.m. — Cheml-8 | Development of paper-based analytical device for 72
10.30 a.m. fluorescence detection of formaldehyde
by Natthaporn Thongwattana et.al

10.30 am. — Cheml1-9 | Flow-based Technique and Portable Device Utilizing 73
11.00 a.m. Environmentally-Friendly Orchid Reagent for
Determination of Copper

by Petcharat Sirisakwisut et.al.

11.00 aam. — | Cheml-10 | Investigation of Dye Removal from Aqueous Solution 74
11.30 a.m. Using Polybenzoxazine Based Activated Carbon
by Chanida Jakkrawhad et.al

11.30 a.m. — | Cheml-11 | Preparation of Nisin monoliths for enantioseparation 75
12.00 a.m. by micro-liquid chromatography
by Apiwat Muekhunthod et.al.

12.00 a.m. — | Cheml-12 | Prussian Blue modified pencil graphite electrode as a 76
12.30 p.m. hydrogen peroxide sensor
by Parima Tiawpisitpong et.al.
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Time No. Presentation Page
09.00 am.— | CHEM2-2 | Invited Speaker 77
09.30 a.m. Transition-Matal Catalyzed C-O Bond Activation :

Nucleophilic Substitution and Deoxygenation Reactions
Tng as.qum eanzsanly

09.30 a.m. — Chem?2-7 | Synthesis of ethyl cinnamate derivatives via Wittig 78
10.00 a.m. reaction under solvent-free conditions
by Kullanat Khawkhiaw et.al.

10.00 a.m. — Chem2-8 | Synthesis of 2,4-Diiodoquinolines via the Intramolecular 79
10.30 a.m. Cyclization of o-Alkynylisocyanobenzenes
by Jasarin Klaysuk and Chutima Kuhakarn

10.30 a.m. — Chem2-9 | Towards the synthesis of a glycoside analogue of 8-O- 80
11.00 a.m. methylfusarubin
by Wanrasa Bilhod and Kwanruthai Tadpetch

11.00 am.— | Chem2-10 | The Synthesis of (+)-cis-(1S,65)-Isopiperitenol from (-) 81
11.30 a.m. -Isopulegol
by Natcharapong Poonrak and
Chaturong Suparpprom
11.30 am. — | Chem2-11 | Regioselectivity of the reaction between dimethyl 82
12.00 a.m. methylmalonate and (alkylidene-pi-allyl)-Pd for synthesis
of allenes
by Thanaset Kititheerakul and Panida
Surawatanawong
12.00 a.m. — | Chem2-12 | Synthesis and biological activities evaluation of limonene &3
12.30 p.m. derivatives

by Thamonwan Penporn and Waya Phutdhawong
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Time No. Presentation Page
09.00 am.— | CHEM3-2 | Invited Speaker 84
09.30 a.m. Plasmonic Nanoparticles for Enhanced Photocatalysis

Tne as.nssau5 A3l

09.30 a.m. — Chem3-7 | Surface Modification of Silica-coated Magnesium Ferrite 85
10.00 a.m. Nanoparticles for Adsorption of Congo red
by Tanapong Kunakham et.al

10.00 a.m. — Chem3-8 | Reusable pectin-coated magnetic nanosorbent 86
10.30 a.m. functionalized with an aptamer for highly selective Hg2+
detection

by Peerapat Intakham et.al

10.30 am. — | Chem3-9 | BODIPY-based boronic Acid: Synthesis, Characterization | 87
11.00 a.m. and Study of Sensing Behaviours
by Praepan Lapphaisal and Supavadee Kiatisevi

11.00 a.m. — | Chem3-10 | Synthesis and Characterization of Silver Nanowires and 88
11.30 am. their Applications in Sprays and the Formation of Thin
Films

by Kornrawee Srichan et.al.

11.30 a.m. — | Chem3-11 | Clay supported earth-abundant metal phosphide 89
12.00 a.m. nanoparticles catalyzing sugar conversion to value-added
chemicals

by Patitta Preedanorawut et.al.

12.00 aam. — | Chem3-12 | Effects of pH and Ag cocatalyst on photodegradation 90
12.30 p.m. property of BiNbO4
by Witchapon Pluekrungrot et.al.
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Time No. Presentation Page
09.00 am.— | CHEM4-2 | Invited Speaker 91
09.30 a.m. Selective lonic sieving through Two-dimensional (2D)

based membranes

aa J Aav Ia
lag a3. 3wy H5udngy Iy

09.30 a.m. — Chem4-7 | Photocatalytic Properties of Cadmium Sulfide Quantum 92
10.00 a.m. Dots (CdS QDs) in Amidation Reaction
by Sirawit Tidma and Numpon Insin

10.00 a.m. — Chem4-8 | Enhanced photocatalytic performance of Zno/BixWOs 93

10.30 a.m. heterojuctions toward photodegradation of

fluoroquinolone-based antibiotics in wastewater
by Varanya Somaudon et.al.

10.30 am. — Chem4-9 | Development of advanced copper-based sensors for 94
11.00 a.m. electrochemical nitrate detection in environmental
samples

by Tariga Sritrakarn et.al.

11.00 a.m. — | Chem4-10 | Pd Catalyst grafted on Poly(2-Diethylaminoethyl 95
11.30 a.m. Methacrylate) -Carboxymethyl Chitosan for
4-Nitrophenol Reduction

by Sukrita Chanthip and Metha Rutnakornpituk

11.30 a.m. — | Chem4-11 | Syntheses and Characterizations of Near-infrared 96
12.00 a.m. Aza-BODIPYs Absorbing Dye Towards Applications in
Photothermal Cancer Therapy
by Anawin Prajit et.al.
12.00 a.m. — | Chem4-12 | Composite of metal organic frameworks for arsenic 97
12.30 p.m. adsorption

by Apirak Kunanopparatn
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Time No. Presentation Page
01.00 p.m. — BIOI-1 | Invited Speaker 98
01.30 p.m. Immortalized stem cell-derived hepatocyte-like cells: An

alternative model for studying dengue pathogenesis and
therapy

Ing a5.pAA5 ANVNE

01.30 p.m. — Biol-1 | Effect of Peptide Hydrolysate Derived from Riceberry 99
02.00 p.m. Rice Bran on Colon Cancer Cell Line SW620.
by Tantima Tawichatworabut et.al.

02.00 p.m. — Biol-2 | Effect of p-coumaric acid on muscle strength and striatum | 100
02.30 p.m. tyrosine hydroxylase in rotenone-induced Parkinson
mice.

by Nurinee Dolrahman and
Wachiryah Thong-asa

02.30 p.m. — Biol-3 | Initial taxonomic analysis of human gut microbiome: 101
03.00 p.m. Case study of Thai infants

by Kotchanipa Rukruam and
Wanwipa Vongsangnak

03.00 p.m. — Biol-4 | A cytotoxicity evaluation of plasma-activated phosphate 102
03.30 p.m. buffer saline on oral squamous cell carcinoma based on
three-dimensional of tumor spheroid

by Krittaya Aksonnam and Pimchanok Pimton

03.30 p.m. — Biol-5 | Determining the Potential of Weed Biomass for 103
04.00 p.m. Fermentable Sugar Production
by Suwanan Wongleang and Siripong Premjet

04.00 p.m. — Biol-6 | Seed and callus cryopreservation of Hom Mali Daeng 104
04.30 p.m. Rice (Oryza sativa L.-Hom Mali Daeng’)
by Kantima Panglilad

XXVi
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Time No. Presentation Page
01.00 pm. — | BIO2-1 | Invited Speaker 105
01.30 p.m. Indole 3-Acetic Acid Production by Phylloplane Yeast

and Its Application

'l o
Tne 509MANT19158 AT UUNL A

01.30 p.m. — Bio2-1 | Use of thermal imaging to study physiological response 106
02.00 p.m. of RD6 rice seedling under alkaline stress conditions
by Wongsakorn Wongla and Watanachai Lontom

02.00 p.m. — Bio2-2 | Effect of environmental stresses on physiological 107
02.30 p.m. responses, phytochemical contents and DsCGTI gene
expression of Dendrocalamus sp.

by Siwaporn Hamarti and Sarunyaporn Maksup

02.30 p.m. — Bio2-3 | Effect of environmental stresses on physiological 108
03.00 p.m. responses, phytochemical contents and dsF2H gene
expression of Dendrocalamus sp.

by Juthathip Janejobkhet and Sarunyaporn

Maksup
03.00 p.m. — Bio2-4 | Effect of phosphorus deficiency on allelophathic activity 109
03.30 p.m. of rice (Oryza sativa L.)

by Kanison Nualtem et.al.

03.30 p.m. — Bio2-5 | Detected level of paraquat in Huai Yang Reservoir and its | 110
04.00 p.m. biological effects to watermeal (Wolffia globose (Roxb.)
Hartog & Plas)

by Sasitorn Siankrathok and Sineenat Siri

04.00 p.m. — Bio2-6 | Effects of Thai herbal extracts on reducing cadmium 111
04.30 p.m. toxicity
by Pureeya Pitchayawat et.al.
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Time No. Presentation Page
01.00 p.m. — | BIO3-1 | Invited Speaker 112
01.30 p.m. When Design Meet Biology

a o o
Ing AT.NINYJN NTNIFUNT

01.30 p.m. — Bio3-1 | Cytogenetic analysis of whiskered myotis (Myotis 113

02.00 p.m. muricola, 1846) by conventional staining, Ag-NOR

staining and Fluorescence in situ hybridization techniques
by Paveen Piyatrakulchai and

Alongklod Tanomtong
02.00 p.m. — Bio3-2 | Identification of putative toxin genes from the stinging 114
02.30 p.m. nestle caterpillar, Parasa consocia, transcriptome

by Ramita Ladee and Patamarerk Engsontia

02.30 p.m. — Bio3-3 | Evaluation of ticagrelor as a novel bacterial lysis for 115
03.00 p.m. nucleic acid extraction from hard-to-break bacteria
by Pansa Leejareon et.al.

03.00 p.m. — Bio3-4 | CRISPR/Casl2a-mediated Genome Editing to Induce 116
03.30 p.m. Fetal Hemoglobin Expression for Beta-thalassemia
Treatment

by Bantita Thuankul et.al.

03.30 p.m. — Bio3-5 | Development of rapid cadmium-detection system based 117
04.00 p.m. on DNA aptamer couple with gold nanoparticles
by Pavarisa Pusurinkham and Sineenat Siri

04.00 p.m. — Bio3-6 | Cytogenetic and erythrocyte morphology of Indochinese 118

04.30 p.m. caecilian (Ichthyophis bannanicus) and dark-sided frog

(Sylvirana nigrovittata) from Chiang Mai University
by Peeranut Winidmanokul and Isara Patawang
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Time No. Presentation Page
01.00 pm. — | BIO4-1 | Invited Speaker 119
01.30 p.m. Genetic anthropology at a glance: DNA of Lanna

Tae s09mans 10158 As.9gwua Ajuate

01.30 p.m. — Bio4-1 | Monitoring of coral reefs status after the spread of 2019 120
02.00 p.m. Coronavirus Diseases (COVID-19) at Hat Chao Mai
National Park.

by Thachanon Sinso et.al.

02.00 p.m. — Bio4-2 | Quantifying habitat patterns and riparian corridors for 121
02.30 p.m. Asian small-clawed otter (Aonyx cinerea)
by Nalinee Kongkaew and Naparat Suttidate

02.30 p.m. — Bio4-3 | Phosphorus leaching from soil treated with 122
03.00 p.m. hydroxyapatite nanoparticle
by Kritsanakarn Burana

03.00 p.m. — Bio4-4 | Taxonomy of a caprine (Mammalia : Bovidae) from 123
03.30 p.m. Satun : implication for paleobiogeography of Caprinae
by Korn Thammasiri

03.30 p.m. — Bio4-5 | Discriminatory power of DNA markers in epiphyllous 124
04.00 p.m. liverworts genus Leptolejeunea from Thailand
by Chayaporn Lakmuang and Ekaphan Kraichak

04.00 p.m. — Bio4-6 | Discrimination among some of Dendrocalamus Nees 125
04.30 p.m. genotypes using Start codon targeted (SCoT) markers
by Sirintip Tongia

XXIX



DPST Conference on Science and Technology 2021: DPSTcon 2021

Session Biology

BIO1: Human Biology and Animal Biochemistry (July 9%, 2021)

Time No. Presentation Page
09.00 a.m. — BIO1-2 | Invited Speaker 126
09.30 a.m. EXPOSURE TO TRAFFIC-GENERATED AIR

POLLUTANTS ON ANGIOTENSIN II RECEPTOR
EXPRESSION AND BLOOD BRAIN BARRIER
INTEGRITY IN WILDTYPE MICE ON EITHER A
HIGH OR LOW FAT DIET

lag a3.9¥1 gassaasia

09.30 a.m. — Biol-7 | Mathematical model of the cytotoxic effect of cold 127
10.00 a.m. plasma activated phosphate buffer saline (pPBS)on oral
squamous cell carcinoma cells (OSCCs)

by Piyanut Ratphibun and Pimchanok Pimton

10.00 a.m. — Biol-8 | The effect of Centella asiatica on immunostimulant 128

10.30 a.m. activity in Macrobrachium rosenbergii by quantitative
assessment of Alpha2-macroglobulin (Mr-2a2M) gene
expression

by Channarong Nasalingkhan and
Nonglak Yimtragool

10.30 a.m. — Biol-9 | A pilot study of anxiolytic effects of Lactobacillus 129
11.00 a.m. plantarum SF21 in zebrafish
by Intiporn Mingsakul et.al.

11.00 am. — Biol-10 | Bowman-Birk inhibitors production for antiproliferation 130
11.30 a.m. by Varot Saowakho

XXX
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Time No. Presentation Page
09.00 a.m. BIO2-2 | Invited Speaker 131
09.30 a.m. From plant physiology to climate change studies

Tae faomans1913d as. Auivun aunys
09.30 a.m. Bio2-7 | Reducing Reactive Oxygen Species (ROS) Accumulation | 132
10.00 a.m. and Browning in Fresh-cut ‘Kim Ju’ Guava Fruit by
Melatonin
by Chanwut Saengpho and Kobkiat Saengnil
10.00 a.m. Bio2-8 | Antibacterial activity, phytochemical stability and 133
10.30 a.m. toxicity studies of Caesalpinia sappan and Mansonia
gagei heartwood extract
by Mattika Thaweesuvannasak and Pakpimol
Ungcharoenwiwat
10.30 a.m. Bi02-9 | Comparison of the soil organic carbon and carbon storage | 134
11.00 a.m. in rubber agroforestry and rubber monoculture in

Southern Thailand.
by Chuenpanitkit P. and Bamrungsri S.

XXX1
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11.00 a.m.

Virus (PEDV) Spike Protein in Tobacco (Nicothina
benthamiana)
by Perawat Jirarojwattana et.al.

Time No. Presentation Page
09.00 a.m. BIO3-2 | Invited Speaker 135
09.30 a.m. Structural biology of endotoxin carbohydrate biosynthesis

Tao as.nndga Jamuum
09.30 a.m. Bio3-7 | Development of Panagrellus redivivus As Novel Model 136
10.00 a.m. Host for The Study of Gram Negative Bacteria

Pathogenesis and Antibiotics Efficacy

by Apichaya Aryukarn et.al.
10.00 a.m. Bio3-8 | GENERATION AND CHARACTERIZATION OF 137
10.30 a.m. Clostridioides difficile L-FORMS

by Sasina Premjaichon et.al.
10.30 a.m. Bio3-9 | Production and Purification of Porcine Epidemic Diarrhea | 138

XXXii
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by Aornpriya Mawan and Wibhu Kutanan

Time No. Presentation Page
09.00 a.m. BIO4-2 | Invited Speaker 139
09.30 a.m. Biodiversity of mayfly larvae (Ephemeroptera) in

Thailand
Tao s09man319130 A3, yauagos Yyygu
09.30 a.m. Bio4-7 | Allelic frequency and genetic structure of the Akha 140
10.00 a.m. in Northern Thailand : Analysis by autosomal and
Y chromosomal microsatellites
by Nonglak Prakhun and Wibhu Kutanan
10.00 a.m. Bio4-8 | Genetic Variation of Bidens pilosa in North-Eastern of 141
10.30 a.m. Thailand by Start Codon Targeted (SCoT) Markers
by Marisa Duangchan and
Pimwadee Pornpongrungrueng
10.30 a.m. Bio4-9 | Genetic Structure of Northern Thai Hill Tribes: Revealed 142
11.00 a.m. by Autosomal STRs
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Time No. Presentation Page
01.00 p.m. — GEO-1 | Invited Speaker 143
01.30 p.m. Forest Fire Simulation and hot spot data based on FIRMS

lng A3.ma ATe%

01.30 p.m. — Geol-1 | Formation of Takhli Soil Series and Petrology of Parent 144
02.00 p.m. Rocks at Ban Chonduae, Tambon Takhli, Takhli District,
Nakhon Sawan Province
by Kobkul Khiaosanuan
02.00 p.m. — Geol-2 | Geology of Paleozoic Basement Rocks and Suthep — 145
02.30 p.m. Inthanon Metamorphic Complex at Tambon Samoeng

Tai, Samoeng District, Chiang Mai Province
by Kittichai Chansom

02.30 p.m. — Geol-3 | Petrography and Geochemistry of Lithium-bearing 146
03.00 p.m. Minerals in Granite at Tambon Tam and Tambon Kalai,
Takua Thung District, Phang Nga Province
by Sirirat Khamsaeng
03.00 p.m. — Geol-4 | Petrography of The Plutonic Rock in Doi Pa Sak and Doi 147
03.30 p.m. Pha Ruea, Tambon Tha Khao Plueak, Mae Chan District,

Chiang Rai Province
by Panawat Watthanapond
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Time No. Presentation Page
09.00 a.m. — GEO-2 | Invited Speaker 148
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by Jiratchaya Khamkaew
10.00 a.m. — Geol-6 | Lithofacies and depositional environments of the Laem 150
10.30 a.m. Sing Formation in Chanthaburi Province

by Thitiphong Waikhamnuan and

Wasinee Aswasereelert

10.30 a.m. — Geol-7 | Seismic Reflection Survey at Ban Pang Phraya, Mae Le 151
11.00 a.m. sub-district, Mae Wong district, Nakhon Sawan Province

by Ausa Nonthason and Passakorn Pananont

11.00 a.m. — Geol-8 | Low-Salinity Enhanced Oil Recovery Using Imbibition 152
11.30 a.m. Test in Sandstone from Ban Pong Tai, Tambon Ban Pong,
Hang Dong District, Chiang Mai Province

by Tanakon Nunta et.al.

11.30 am. — Geol-9 | Seismic Tectono-Stratigraphy From 2-Dimensional 153
12.00 a.m. Seismic Data of Carboniferous to Triassic Successions in
Sakon Nakhon Basin, Northeast Thailand

by Nachayada Phonseela and Piyaphong Chenrai
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by Chanidapa Winalai et.al.

02.30 p.m. — Phy1-3 | Multiple Phases Plasma-Assisted Chemical Vapor 157
03.00 p.m. Deposition Growth of Carbon-Based Nanomaterials
by Warit Nisaiyok et.al.

03.00 p.m. — Phyl-4 | Energy conversion of electrostrictive Poly (vinylidene 158
03.30 p.m. fluoride-co-hexafluoropropylene) /Graphene composites
by Rojanasak Ruadroew et.al.

03.30 p.m. — Phyl-5 | Mathematical model of magnetic nanoparticle delivery in 159
04.00 p.m. microvessels

by Napob Na Ranong
04.00 p.m. — Phyl-6 | Fabrication of Polypropylene Fibers by Using 3D Melt 160
04.30 p.m. Electrospinning Technique

by Pongpaot Promwongsa et.al.
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02.00 p.m. by Kittitee Ketma and Kachain Dangudom

02.00 p.m. — Phy2-2 | Effect of Oxygen Concentration on Structural, 163
02.30 p.m. Electrochemical, and Mechanical Properties of Silicon

Oxide (SiOy) Materials for Li-Ion Battery Anodes: A
Molecular Dynamics Study
by Matachan Oupatam and Kiettipong Banlusan

02.30 p.m. — Phy2-3 | Fabrication and electrical properties of layer-by-layer 164
03.00 p.m. electroactive polymer for energy storage
by Chanisara Chooseng and Chatchai Putson

03.00 p.m. — Phy2-4 | Quality Control of Magnetic Resonance Imaging (MRI) 165
03.30 p.m. by Computer Programming with Python
by Watcharawit Sornkrasin

03.30 p.m. — Phy2-5 | Fabrication and characterization of van der Waals 166
04.00 p.m. material based on MoS;

by Pathomporn Chaikhao and
Thiti Taychatanapat

04.00 p.m. — Phy2-6 | Effect of firing temperatures on phase formation, 167
04.30 p.m. microstructure and electrical properties of 0.97BNKT-
0.03BNbT lead-free ceramics synthesized via the solid-
state combustion method

by Widchaya Somsri and Theerachai Bongkran
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02.00 p.m. by Piyawat Chatchaichompu and
Apimook Watcharangkool

02.00 p.m. — Phy3-2 | Modified Gravity with Interacting Dark Energy Dark 170
02.30 p.m. Matter in Dynamical System Approach
by Bhuddhanubhap Silasan and Daris Samart

02.30 p.m. — Phy3-3 | An investigation of Aharonov-Bohm effect in curved 171
03.00 p.m. space-time and its application to the gravitational wave
detection

by Chitipat Deesamer et.al.
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03.30 p.m. Galaxy by Fermi-LAT All Sky Maps

by Grit Saowanit et.al.
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04.00 p.m. by S. Boonprakom et.al.
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04.30 p.m. Reduce the Recombination Rates of electrons and holes

by Peerapat Saowat
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OASIS Mission for the Study of Liquid Crystals in Space Investigated on
International Space Station

Apichart Pattanaporkratana', Natthawat Hongkarnjanakul?, Nattaporn Chattham'-*
'Department of Physics, Faculty of Science, Kasetsart University, Bangkok, Thailand 10900
2Geo-Informatics and Space Technology Development Agency (GISTDA), Space Krenovation Park, Thungsukla,
Si Racha, Chonburi Thailand 20230
E-mail: nattaporn.c@ku.ac.th

OASIS (Observation and Analysis of Smectic Islands in Space) project is to better understand the
unique behavior of liquid crystals in microgravity. Liquid crystals have been used extensively for
several technologies on earth nowadays, e.g., display technology, optical components for
communication and optical components in many other industries. Thus, bringing the liquid crystal
technology up in space requires intensive studies of its behavior in microgravity, especially, since
its state is complex fluid which could behave quite differently in space. OASIS was started in 2000
by Prof. Noel Clark from University of Colorado, Boulder, USA as the principal investigator of
the project and the operation and engineering team were supported by NASA. Full ranges of optical
experiments were done for the study of liquid crystal bubbles from ground-based study to parabolic
flight (zero-G flight) testing and the completed experiment was finally launched in 2015 on the
International Space Station (ISS) for over 9 month long in space. Following its success of OASIS
I, OASIS II has been proposed and started its operation in 2018 for ground-based study and the
launching plan on ISS is scheduled to be in 2023 with our mission for Thailand as international
collaborator on the project to explore the study of freely suspended liquid crystal films (Figure 1)
in space under heat flux and in optical trap. We will share with you our 20 year experience of
employing optical experiments to investigate behaviors of liquid crystals in space on this OASIS
mission.

This work was supported by Kasetsart University, GISTDA and NASA.
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Figure 1: (top) 2D nematic and smectic textures in few-layer thick freely suspended films of the
bola-amphiphilic liquid crystals. (bottom) Schematic representation of the molecular
organization of the phases. [1]
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Collaboration: The Key Secret of The Liverwort Genera
Thysananthus and Frullania Studies

Phiangphak Sukkharak®*
@ Department of Biology, Faculty of Science, Burapha University, Chonburi
Presenter’s E-mail: phiangphak@buu.ac.th
*corresponding author: phiangphak@buu.ac.th

Liverwort is a non-vascular, flowerless, and spore-producing plant which is either thalloid form or
leafy form. Thysananthus and Frullania are the genera of leafy liverwort and distributed
worldwide. For the studies of Thysananthus on a global scale and Frullania in Thailand,
collaboration is the key secret of the success as it brings distinct results and incredible
achievements. By collaborating with researchers from Japan and the Netherlands as well as the
curators of the herbaria worldwide, a comprehensive taxonomic study of the genus Thysananthus
leads to the recognition of 15 species. Thysananthus is morphologically close to Mastigolejeunea
and the morphologically intermediate species exist. Therefore, the separation of these two genera
has long been controversial. With the support from the French and German organizations, the
relationship between Thysananthus and Mastigolejeunea is assessed. Molecular analysis reveals
that Mastigolejeunea is resolved as sister to Thysananthus with moderate support but the
diagnostic morphological features separating Mastigolejeunea from Thysananthus are lacking.
Mastigolejeunea is, therefore, treated as a subgenus of Thysananthus. Attending the 18
International Botanical Congress in Australia provides an opportunity not only to present the
results of Thysananthus study but also to meet the world expert of the liverwort genus Frullania
and to be invited to attend the workshop of the latter genus at the Field Museum, U.S.A. These
lead to the revision of Frullania in Thailand project, in which 39 species of the genus reported
from the country. Of these, three species including F. hypoleuca Nees, F. ramuligera (Nees)
Mont., and F. sinuata Sande Lac. are newly recorded for Thailand.

Keywords: Bryophyte, monograph, revision, Taxonomy, Thailand
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Computer Vision Research in a Nutshell

Supasorn Suwajanakorn®*
¢ Vidyasirimedhi Institute of Science and Technology (VISTEC)
Presenter’s E-mail: supasorn@gmail.com
*Corresponding author: supasorn@gmail.com

How intelligent really is Artificial Intelligence? We’ve seen many breakthroughs where Al beat
humans in a variety of tasks, but how close are we in building a system that can “see” and
“understand” things just like humans do? In this talk, I will talk about exciting progress and
research at the frontier of computer vision and Al as well as some of our research done at VISTEC
in ones of the hottest areas: unsupervised / few-shot learning and novel view synthesis.

L Nex: Real-time View Synthesis with Neural
=% Basis Expansion

) S.Wizadwongsa, P. Phongthawee, J. Yenphraphai, S.
Suwajanakorn

CVPR 2021 (Oral)

We present NeX, a new approach to novel view synthesis based
on enhancements of multiplane image (MPI) that can reproduce
NeXt-level view-dependent effects---in real time. A 1000x speed
# up from SOTA.

Paper Web

Repurposing GANs for One-shot Semantic
Part Segmentation

N. Tritrong, P. Rewatbowornwong, S. Suwajanakorn

CVPR 2021 (Oral)

We present a simple and powerful method that repurposes GANs
for few-shot semantic part segmentation. Our approach achieves
surprising and unprecedented performance and is competitive
with fully-supervised baselines that require 10-50x more label
examples.

Paper Web

Keywords: Computer Vision, Deep Learning, Al, 3D Reconstruction
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Vichian Laohakosol**
@ Department of Mathematics, Faculty of Science, Kasetsart University, Bangkok 10900
Presenter’s E-mail: fscivil@ku.ac.th

This is an anecdote about different kinds of numbers. The talk is mostly non-technical and is aimed
at a general audience. Starting from the integers, through personal reminiscences, creations of

several other well-known numbers are described and discussed.

Keywords: Rational number, algebraic number, transcendental number, field, p-adic number
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Closed-Form Formula for some Self-Replicating Sequences

Chayapol Tiyajamorn?, Wittawat Kositwattanarek®*
aDepartment of mathematics, Mahidol University, Bangkok 10400, Thailand
Presenters E-mail: chayapol.tiy@student.mahidol.edu

=Corresponding author: wittawat.kos@mahidol.edu

We study a family of self-replicating sequences which has the property that, if one forms a
second sequence that records the number of m’s between successive k’s, the result is identical to

the given sequence. To illustrate, we start with an initial k. This is followed by a block of k's m,
k,m,m,m, ...,m, k. Since the second entry is m, we have a block of m’'s m, and the process
"‘—i—"
k times
continues, i.e., the resulting sequence is k,m,m,m, ...,m,k, m,m,m, ...,m, k, .... In this talk,
k times m times

we find the closed-form formula of the self-replicating sequence in the case when m —k = 1
by using the Beatty sequence. Moreover, the generalized self-replicating sequence is found to be
related to the numbers that cannot be written as a sum of distinct Lucas numbers.

Keywords: Beatty sequence, Lucas number, self-repeating sequence, Fibonacci sequence
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The number of k-symmetric numerical semigroups {0} U [a, b] U [c, »0)

Praifa Kosasirisin® and Ekkachai Laysirikul®*
2 Department of Mathematics, Naresuan University, Phitsanulok 65000, Thailand
Presenter’s E-mail: praifak60@nu.ac.th
*Corresponding author: ekkachail@nu.ac.th

Let a,b,e €N be such that 2 < a < b < ¢ — 1. Denote the set of all integer a x such that
a<-x = bby [a,b]and the set of all integer a y such that v = cby [¢, o0).
Then {0}U[a,b]U[c,o0) is a numerical semigroup if and only if ¢ < 2a. Let
U={S:5={0}U[a b]U[c,»)is a numerical semigroup}. In this research, we count the
number of all k-symmetric numerical semigroups in U which having the same Frobenius
number. Moreover, we determine the number of all 3-symmetric numerical semigroups in U
which having the same genus number.

Keywords: Frobenius number, Genus number, k-symmetric, Numerical Semigroup.



Research Abstract g KU

DPST student conference on Science and Technology 2021 il
(DPSTcon2021) SCIKU  ShveRamy

p-Adic Numbers

Siriwat Yingyongsakul* and Boonrod Y uttanan®*
2 Division of computational Science, Prince of Songkla University, Songkhla 90110, Thailand
Presenter’s E-mail: 6010210379@psu.ac.th
*Corresponding author: boonrod.y@psu.ac.th

In this work, we give the definition of the p-adic number system which is another extension of
the real system. Moreover, we establish some of its important properties analogous to the real
number system. Finally, we showed how to construct p-adic numbers by using Hensel's theorem.

Keywords: p-Adic, absolute value function, Hensel’s theorem
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A Correspondence between Finite Topological Spaces and Directed Graphs
through MATLAB

Thitipon Phuksawad® and Thorranin Thansri®*
2 Department of Mathematics, Kasetsart University, Bangkok 10900, Thailand
Presenter’s E-mail: thitipon.p@Xku.th
*corresponding author: thorranin.t@ku.th

A directed graph and a finite topological space are correspondent in some sense. In this research,
we want to find a finite topology determined from a directed graph and investigate some
property on it such as Kolmogorov (T, — axiom). We write algorithms to find such topology and

write the codes by MATLAB. Moreover, we compute the time complexity of the algorithm,
which is 0(n*).

Keywords: Finite topology, Directed graph, Kolmogorov space, TO space, MATLAB
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In P-Minimal Structures with Definable Skolem Functions

Patcharapa Hanmungtham?® and Athipat Thamrongthanyalak?®*
2 Department of Mathematics and Computer Science, Faculty of Science, Chulalongkorn University,
Bangkok 10330, Thailand.
Presenter’s E-mail: mhaipcrp@gmail.com
*Corresponding author: athipat.th@chula.ac.th

Let £ be a countable language and let i be a P-minimal £-structure. We show that if )i admits
definable Skolem function, has the Exchange Property and is X;-saturated and (G, -) is a group
such that ¢ € M™is definable and n-dimensional, then there is a topology that makes (G, -) a

topological group.

Keywords: definable group, definable Skolem function, P-minimal
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Some certain involution rings and their interaction

Krittiya Wai? and Chitlada Somsup®*
2 Department of Mathematics, Kasetsart University, Bangkok 10900, Thailand
b Affiliation
Presenter’s E-mail: krittiya.kam@ku.th
*Corresponding author: fscichs@ku.ac.th

We study some certain classes of rings as follows: reduced rings, symmetric rings, reversible
rings, semicommutative rings and abelian rings. In this project, such certain rings generalized via
an involution ring are called =- reduced, =- symmetric, right(left) =- reversible, =-

semicommutative and =- abelian rings, respectively. Then, we provide some results concerning
to generalized rings.

Keywords: reduced rings, symmetric rings, reversible rings, semicommutative rings, abelian rings
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Challenges in the use of mathematical modeling

Kornkanok Bunwong™*
@ Department of Mathematics, Faculty of Science, Mahidol University
Presenter’s E-mail: kornkanok.bun@mahidol.ac.th
*corresponding author: kornkanok.bun@mahidol.ac.th

Mathematical modeling is the process in which the real world phenomena are described by
mathematical language. Making a good model is very challenging. For every model, the familiar
question that the modeler faces is “Is this model correct?”. In this talk, we first introduce two
famous quotes wrote by two statisticians. One quote by George Box is “All models are wrong,
some are useful”. The other one by Thad Tarpey is “All models are right, most are useless”. Then
their points of view are compared and contrasted. Of course, it may be easier to understand their
opinions about “wrong”, “right”, “useful”, and “useless” through examples. Finally, lesson learned
from mathematical models are illustrated. Hopefully, next time when building a model, we keep

these quotes in mind.

Keywords: (Approximation, Assumption, Mathematical modeling, Prediction)
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Review of Ovsyannikov’s work in group classification of
equations of the form y” = f(x,y)

Nada Somswasdi**
2 School of Mathematics, Institute of Science,
Suranaree University of Technology, Nakhon Ratchasima 30000, Thailand
Presenter’s E-mail: nada.b6080204@gmail.com
= Corresponding author: nada.b6080204@gmail.com

This project is conducted to study the work of L. V. Ovsyannikov, a famous mathematician in
the field of group analysis, that published in the Journal of Applied Mechanics and Technical
Physics, Vol. 45, No. 2, pp. 153-157 in 2004 with the title “Group Classification of Equations of
the Form v"" = f(x,v)” . The topic includes equivalence groups, admissible operators and group
classification. For the differential equations in the form " = f(x, v), group classification can be
used to find all types of f possible and to reduce order of the equation. We apply the method to
several examples.

Keywords: Differential Equation, Group Classification, Equivalence Transformation
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Linearization of System of Two Second-Order Ordinary Differential
Equations by Fiber Preserving Transformations

Jiranan Pongthao® and Supaporn Suksern®*
a Department of Mathematics, Faculty of Science, Naresuan University 99 Moo 9, Thapho, Mueang,
Phitsanulok 65000
Presenter’s E-mail: Jirananp60@nu.ac.th
*Corresponding author: Supapornsu@nu.ac.th

We present the linearization problem of system of two second-order ordinary differential
equations under the fiber preserving transformationt = ¢(x), u; =¥, (x, v1,92), u; = ¥, (x, V1, 72).
We found the necessary form which allow the system of two second-order ordinary differential
equations " = Fy(x, v, v, v1',v2"), 2" = F(x, v1,v2,v:,v;") to be transformed to the
linear system u," + kyuy’ + kouy =0, uy” + kau,' + kyu, = 0. We also found the sufficient
conditions which allow the obtained form to be linearizable. Moreover, the procedure for
obtaining the linearizing transformation and coefficients of linear system are provided in explicit
forms. Examples demonstrating the procedure of using the linearization theorems are presented.

Keywords: Linearization problem, point transformation, fiber preserving transformation, system
of two second-order ordinary differential equations
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Entire Solutions of a Pexider-Type of Log-Quadratic Functional Equation

Sukrid Petpradittha®* and Keaitsuda Nakprasit?

2 Department of Mathematics, Khon Kaen University, Khon Kaen 40002, Thailand
Presenter’s E-mail: bestsukrid@gmail.com
*Corresponding author: bestsukrid@gmail.com

This research investigates solutions of a Pexider-type of log-quadratic functional equation:
flx+v)g(x—v) = h(x)k(y),where f,g,h,k: C— C are entire functions and x,y are
complex variables. Moreover, we solve other functional equations, as its applications.

Keywords: Pexider-type of functional equation, log-quadratic functional equation, entire
function, exponential function
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Finding the collision-free path for moving multiple objects to the
predetermined destination

Natchanan Prabhong? and Dhiranuch Bunnag®*
@ Department of Mathematics, Chiang Mai University, Chiang Mai 50200, Thailand
Presenter’s E-mail: natcha.prh@hotmail.com
*Corresponding author: dhiranuch@yahoo.com

Motivated by the atom trapping problem, we restate the problem as considering a matrix with
elements 1 or 0. The goal is finding an instruction for simultaneously pushing 1 to the position
of 0 forming a square matrix without collision. The Genetic algorithm is used to find such a
solution with the minimum sum of the total distance from the moving of all 1.

Keywords: Genetic Algorithm, Optimization
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Convergence of a distributed method for minimizing sum of convex functions
with fixed-point constraints.

Tipsuda Arunrat® and Nimit Nimana®*
2 Department of Mathematics, Khon Kaen University, Khon Kaen 40002, Thailand
Presenter’s E-mail: tipsuda_a@kkumail.com
*Corresponding author: nimitni@kku.ac.th

We consider a networked system with m users which can have a different weight and deals with
the problem of minimizing the sum of all the users’ convex objective functions over the
intersection of all the users’ fixed-point set of firmly nonexpansive mapping with a closed
convex and bounded set as a common constraint on a Euclidean space. This enables us to
consider the case in which the projection onto the constraint set cannot be calculated efficiently.
We propose a distributed method for solving the problem and the sequence generated by this
method has a subsequence which converges to the solution of the problem under certain
assumption. We also show that, if one of the objective function is strictly convex, then the whole
sequence converges to the unique solution. Some numerical experiments are given to show the
effectiveness of the obtained theoretical result.

Keywords: convex function, distributed method, firmly nonexpansive mapping, proximal method
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Boundaries of Overlapping Isosceles Right Triangle

Sitthipong Phithakwattananon®*
2 Department of Mathematics and Computer Science, Faculty of Science, Chulalongkorn University,
Bangkok 10330, Thailand
Presenter’s E-mail: sitthiphong.as@hotmail.co.th
*Corresponding author: sitthiphong.as@hotmail.co.th

The paper studies the study two congruent isosceles right triangles T, and T, whose interiors
intersect. The main objective of the paper is to find the bound of the ratio of length of the part of
the boundary of T, that lies inside T, and the length of part of the boundary of T, that lies

inside T,. It is found that the ratio is between ——— and+/4 + 2v2.

Va+242

Keywords: inequality isosceles right triangles, intersecting isosceles right triangles, overlapping
congruent isosceles right triangles, overlapping isosceles right triangles
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Digital Character Design and Human Perception

Pisut Wisessing®*
Department of Computer Science, Faculty of Science, Kasetsart University
Presenter’s E-mail: pisut. wisessing(@gmail.com
*Corresponding author: pisut.wisessing@gmail.com

This talk will introduce the audience to the brief history of digital character development and basic
concept of visual perception. It will also cover some of the recent perceptual research on designing
appealing virtual avatars. As the content of this presentation is not highly technical, it is suitable

for viewers with any level of expertise.

Keywords: Character Design, Virtual Avatar, Digital Human, Visual Perception
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Forecasting development indicators in Thailand using a hybrid method
based on vector autoregression and Kalman filtering

Nat Promma® and Nawinda Chutsagulprom®*
2 Department of Mathematics, Faculty of Science, Chiang Mai University, Chiang Mai 50200, Thailand
Presenter’s E-mail: nat_promma@cmu.ac.th
*Corresponding author: nawinda_chuts@cmu.ac.th

Development indicators are the measurements used to justify how the country develop.
By using development indicators, the government can impose a national economic planning.
In this work, we purpose a hybrid approach consisting of the vector autoregression model and
Kalman filter in order to estimate and predict the development indicators. The data exploited in
this study are population, gross domestic product (GDP) and human development index (HDI)
during 1990-2018. They are divided to two groups: the data from 1990-2017 are considered as
the training data while those of 2018 as the testing data. To assess the accuracy of the models,
the absolute percentage error (APE) and the mean absolute percentage error (MAPE) are
employed. For the performance comparison, the hybrid VAR-KF method provides superior
estimation and prediction accuracy when compared with VAR(1) model.

Keywords: Development indicators, Kalman filter, VAR model
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SEIR model for COVID-19 situation in Thailand

Rammarat Panadsako® and Third Author Name®*
@ Mathematica and Statistic department, School of Science, Walailak University: 222 Thaiburi, Thasala,
Nakhon Si Thammarat, 80160
Presenter’s E-mail: ramrat_201@hotmail.com
*Corresponding author: kp525914@ohio.edu

In this study, we constructed the new mathematical model to describe COVID-19 situation in
Thai-land. In this model, population were divided into five classes including Susceptible(s),
Exposed(E), Infected(r), Detected infectious(l;) and Recovered(R). This model has
vaccination parame-ters consisting of efficiency of vaccine and vaccination rate to predict
COVID-19 cases. The analysis of model concerned about the existence and uniqueness of
solution, disease free equilibrium (DFE), the basic reproductive number (Ry) by using next
generation matrix approach and model stability. The result showed that the solution of model
was unique. The estimatedROfrom the model without vaccination parameters was 4.0301 which
implies instability of the system. Including the vaccina-tion parameters reduced the value of
R, to be under 0.3947. Stability of disease free equilibrium was investigated in this study, it is
locally stable. Global stability of the equilibrium depends on the value of R,, it is globally
asymptotic stable if R,<1 and it unstable when R,>1. Our simulationresults showed that
COVID-19 cases will be under control (almost 0% infected) in Thailand by June, 2022 predicted
by the model without vaccination. On the other hand, the model with vaccination showed that
COVID-19 cases will almost disappear by January or March, 2022 depending on the vaccine
efficiency and vaccine distribution rate parameters. Moreover, using vaccine was able to reduce
COVID-19 cases. The fining in this study indicated that this model might be alternative to
predict the pandemic outbreak in Thailand.

Keywords: Basic reproductive number (R,), COVID-19, Disease free equilibrium (DFE) and
SEIR model.
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Nash Equlibria for Auction

Sirinut Kwansai**
2 Division of Computational Science, Faculty of Science, Prince of Songkla University, Hat Yali,
Songkhla 90112, Thailand.
Presenter’s E-mail: sirinut11370@gmail.com
*corresponding author: sirinut11370@gmail.com

In this work, we study the concept of Nash equilibria for auctions focusing on first-price sealed-
bid auctions. More precisely, we study an exact formula for the Nash equilibrium in two cases:
two-player two-item auctions and N-player M-item auctions. In addition, players usually place
bids in whole numbers, the auction is then considered as a finite game. We then study the
Lemke-Howson algorithm, which can be used to compute a Nash equilibrium of a 2-player finite
game.

Keywords: auctions, first-price sealed-bid auctions, Lemke-Howson algorithm, nash equilibrium.
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Three-Parameter Poisson-Lindley Linear Model for Count Data

Hussaya Nookaew? and Suttida Sangpoom?®*
2 Department of Mathematics, School of Science Walailak University, Nakhon Si Thammarat 80160, Thailand
Presenter’s E-mail: hussaya5765@gmail.com
*Corresponding author: ssuttida2@gmail.com
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Analysis of correlation network of stocks in SET50 during COVID-19
outbreak

Jirayut Rattana® and Thap Panitanarak®*
2 Department of Mathematics and Computer Science, Faculty of Science, Chulalongkorn University,
Bangkok 10330, Thailand
Presenter’s E-mail: jirayutrattana@gmail.com
*Corresponding author: thap.p@chula.ac.th

In this project we create network graphs of SET50 stocks using correlation coefficient derived
from closing price and trading volume changes. After that, we analyze the graphs using
visualization, graph communities and betweenness centrality.

The results show that stocks with high betweenness centrality have a significant impact on the
SET50 network graph. In terms of market direction, they are very similar to the SET50 index.
The data of the stocks used was collected from 2 January 2019 to 30 December 2020 during the
first Covid-19 outbreak in Thailand.

Keywords: Betweenness Centrality, Correlation Coefficient, Graph Communities, Visualization
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Brainwave values effect on decision making for left and right arm lifting

Linda Orjaroen® and Thanasak Mouktonglang®*
2 Department of Mathematics, Chiang Mai University, Chiang Mai 50200, Thailand.
Presenter’s E-mail: lindasugar_@hotmail.com
*Corresponding author: mouktonglang.thanasak@gmail.com

In this independent study, we studied brainwave values effect on decision making for left and
right arm lifting. We indicated the model of brainwave values by studying Principal Component
Analysis: PCA and classification with k-nearest neighbour: kNN and Support Vector Machines:
SVM. We conducted this study on the MATLAB program and Classification Learner
Application. We divided this independent study into 2 parts. First, reduction of data dimensions
(the brainwave values are big data) with PCA is large and difficult to manage. In this
independent study, it was necessary to reduce the dimensions of the data to make the data
smaller and more manageable. We represented the data set by choosing the data of 5 trials from
100 trials. We considered the component of each trial that covers the highest of 3 variances.
After that, we used 5 matrices that are the coefficient of components (size 2,560x3). Then, we
selected the maximum 5 values of the amplitude with their position and kept them in coordinate
(wavelength, coefficient values, z) where ze{-1,+1}. Therefore, we have the amplitude 5
points x 3components x 5 trials x 2 arms are 150 data points. Second, we designed the
mathematical model. Defined 80% of the data set is the training set (120 points), 25% of the
training set is the validation set (30 points) and 20% of the data set is the test set (30 points). By
kNN algorithm, we let k =7,9,15 and use the Euclidian distance. By SVM algorithm, we let
kernel functions be quadratic function, cubic function, and Gaussian function. The results of this
independent study, we found that the study was able to manipulate large data for easier study by
using PCA and designed the mathematical models to classify the data as the effect on decision
making for left or right arm lifting by using classification by KNN and SVM. The models gave
correct arm results in the range of 80-100% of the test set, not more than 20% of the amount of
data set. Therefore, all 6 models are not suitable for daily use. This is because the accuracy of the
model results is too low.
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Some Number-Theoretic Products

Arlisa Janjing?, and Narakorn Kanasri**
2 Department of Mathematics, Khon Kaen University, Khon Kaen 40002, Thailand
Presenter’s E-mail: arlisa.j@kkumail.com
*Corresponding author: naraka @kku.ac.th

For positive integers n and k, let P,(n) and B, (n) be the products of all elements in the finite
sets {x¥:1 < x =n, (x,n) = 1} and {x": l=x < ; (x,n) = 1}, respectively. The formulae for
both P, (n) and P (n) are established. The explicit formulae for P, (p®) and P, (p?), where p® is
a prime power, are also verified.

Keywords: Arithmetic functions, Euler-phi function, Mdbius function, Mébius inversion formula
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The complex pulsating (a4, a,, ..., a,,, ¢)-Fibonacci sequence

Kiattiyot Phibul®*, Kittipong Laipaporn® and Prathomjit Khachorncharoenkul®
2 School of Science, Walailak University, Nakhon Si Thammarat, 80160, Thailand
Presenter’s E-mail: skeattiyos@gmail.com
*Corresponding author: skeattiyos@gmail.com

We introduce complex pulsating Fibonacci sequence of mth order and investigate the closed
form of this sequence by the matrix method.

Keywords: Fibonacci sequences, complex pulsating sequences, matrix decomposition
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The Frobenius problem with embedding dimension three
on the partial order relation

Pitiwat Lueangwitchajaroen® and Ekkachai Laysirikul**
2 Department of mathematics, Naresuan University, Phitsanulok 65000, Thailand
Presenter’s E-mail: Pitiwatl61@nu.ac.th
*Corresponding author: Ekkachail@nu.ac.th

We denote W as a set of nonnegative integers and (a, b,c) = {ax; + bx, + cx5 : x,,%,,%, € N}
where a,b,c € N and a < b < ¢ such that ged(a, b,c) = 1. The genus number of {a,b,c) is the
cardinality of N\{a, b,c) which is denoted by g({a b,c)) and denote the largest element of
N\(a, b,c) by F({a, b, c)) which is called the Frobenius number of (a, b, ¢). The Frobenius problem
is a problem concern with the Frobenius number. In this research we give an upper bound for
F({a, b,c)) and g({a,b,c)). Moreover, we give the exact results in some particular cases.

Keywords: Embedding dimension 3, Frobenius number, Genus number, Numerical semigroup
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On perfect codes with a pomset metric

Sorathan Juanjenkit®* and Phichet Jitjankarn®
2 Department of Mathematics, Walailak University, Nakhon Si Thammarat 80160, Thailand
Presenter’s E-mail: juanjenkit.sorathan@gmail.com
*Corresponding author: juanjenkit.sorathan@gmail.com

We discovered the perfect code, called r-perfect, on Z,, under a new metric “Pomset” that was
recently published in 2018 by Sudha and Selvaraj and the other work I-perfect, which is a perfect
code that was created using another concept. The purpose of this work is to discuss and illustrate

the perfect code r-perfect and compare the similarities and differences between I-perfect and
r-perfect.

Keywords: Pomset, perfect code, -perfect, I-perfect
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Study on rings whose prime right ideals are totally fully invariant

Poramate Sangchan®*
@ Department of Mathematics and Computer Science, Faculty of Science, Chulalongkorn University 10330
Presenter’s E-mail: poramate345@gmail.com
*Corresponding author: poramate345@gmail.com
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Apply learning to time series analysis from human expert to automation using data

Krung Sinapiromsaran®*
@ Department of Mathematics and Computer Science,
Faculty of Science, Chulalongkorn University
E-mail: krung.s@chula.ac.th

Forecasting the future value from data series is one of the challenging tasks for experts from many
decades. Statisticians deals with this problem using the statistical analysis called time series
analysis that aims to predict future values using the past information. It involves building a
forecasting model based on the statistical method, regression analysis, to capture changes in the
data series. The model composes of (1) the autoregressive part and (2) the moving average part
which require different coefficients and orders called ARMA(p, ¢) model (Autoregressive moving
average model). An order of this model refers to the number of past terms that include in the model
which are currently identified by statisticians visually by the graph of the autocorrelation function
(ACF) and the graph of the partial autocorrelation function (PACF) from the data series. This
challenging tasks have been attacked by various researches to identify this order reliably using a
computer algorithm.

At present, the concept to automate this process is asking a user to select a single criterion and the
algorithm will vary each order to find the best fitted coefficient to the particular time series data.
This is implmented in R as auto.arima() based on minimizing AIC (Akaike Information Criterion)
or AICc (Akaike Information Criterion correction for a small sample size). However, the best
model from this library may not be able to capture the essence of stationary of the residual. The
new learning method should be used to identify the order with the stationary of the residual.

This talk will cover the forecast motivation and forecasting tasks in the real world environment. It
will cover the statistical model, ARIMA (Autoregressive integrated moving average) model and
how to construct such as model. The current deep learning model and concept will be covered.
Then they will be integrated to automate the process of building time series model. The
performance of this methodology will be demonstrated and the future work will be covered at the
end of the talk.

Keywords: Time series forecast; Autoregressive moving average model; deep learning model;
auto.arima; deep learning ARIMA
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Options portfolio selection under mean-variance utility with finite liquidity

Pornnapat Yamphram? and Udomsak Rakwongwan®*
2 Department of Mathematics, Kasetsart University, Bangkok 10900, Thailand
Presenter’s E-mail: pornnapat.y@ku.th
*Corresponding author: udomsak.ra@ku.th

An approach to optimizing a portfolio is proposed to reduce risk. We will focus on the selection
of options portfolios that minimize various disutilities and investigate asset allocation problems
which can be seen as optimization problems of an investor’s risk. In this work, the
mean-variance utility is used as a risk measure.

Keywords: financial mathematics, mean-variance utility, portfolio optimization, variance gamma
model

29


mailto:pornnapat.y@ku.th
mailto:udomsak.ra@ku.th

Research Abstract % KU

DPST student conference on Science and Technology 2021 :
(DPSTcon2021) SCIKU  UNNERSTY

Mathematical Models of Cancer Progression and Metastasis including
Eliminating Cancer Stem Cell Treatment

Tanapon Saelao®*
2 Department of Mathematics, Silpakorn University, Nakhon Pathom 73000, Thailand
Presenter’s E-mail: sealour_t@silpakorn.edu
*Corresponding Author: sealour_t@silpakorn.edu

Throughout the last decades, cancer proliferation based on the cancer stem cell hypothesis has
been taken into account that cancer stem cells relate to cancer treatment problems, both
metastasis and cancer relapse in many cases. In this work, the study focuses on initial and
metastatic cancer progression before and after treatment using several drugs by formulating the
problems as a mathematical model. We also perform the stability analysis to determine the
tumor-free equilibriums and stable conditions for tumor eradication. Moreover, the treatment
simulations indicate that the treatment with a high dose of chemotherapy is ineffective since it
negatively affects the immune system. However, using a combination of 5-Fluorouracil and
small-molecule ferroptotic agents is more effective against cancer cells and cancer relapse.

Keywords: cancer stem cells, cancer treatment, mathematical model, metastasis
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Asymptotic Properties of Discrete Minimal s,log*-Energy Constants and
Configurations

Nichakan Loesatapornpipit®, Nattapong Bosuwan®""
2 Department of Mathematics, Faculty of Science, Mahidol University, Bangkok 10400, Thailand
b Centre of Excellence in Mathematics, Commission on Higher Education, Ministry of Education, Si Ayutthaya
Road, Bangkok 10400, Thailand
Presenter’s E-mail: nichakan.loe@student.mahidol.edu
*Corresponding author: nattapong.bos@mahidol.ac.th

Combining the ideas of Riesz s-energy and log-energy, we introduce the so-called s,log®-
energy. In this research project, we investigate the asymptotic behaviors of minimal N-point
s,logt-energy constants and configurations of an infinite compact metric space of diameter less
than 1 when the variables N,t are fixed but the variable s is varied. In particular, we study certain
continuity and differentiability properties of minimal N-point s,log®-energy constants with
respect variable s and we show that in the limits as s — oo and as s — s, > 0, minimal N-point
s,logt-energy configurations tend to an N-point best-packing configuration and a minimal N-
point s,,logt-energy configuration, respectively. Furthermore, the optimality of N distinct
equally spaced points on circles in R? for some certain s, logt-energy problems was proved.

Keywords: best-packing, discrete minimal energy, logarithmic energy, Riesz energy
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Upper bounds of the modulus of the derivative of polynomials

Supawit Petpradittha®* and Keaitsuda Nakprasit?*
& Department of Mathematics, Khon Kaen University, Khon Kaen 40002, Thailand
Presenter’s E-mail: supawit_p@kkumail.com
*Corresponding author: supawit_p@kkumail.com

In this research, we investigate upper bounds modulus for the derivative of polynomials of
degree n (p(z)) in three classes as follows:

1. p(2) has no zero in D(0,k), k > 0;

2.p(z2) =ag + XL, ;2" , 1 = pu = mn,a, # 0,hasno zero in D(0,k), k = 1;

3.plz) =(z —zn)s(aﬂ +Z?=_;_faizi),ﬂ =s=n—-11=p=n-s a, #0,Wherea
polynomial ay + Z{L‘; a;z" has no zero in D(0,k), k = 0.

Keywords: derivative, polynomial, inequality, upper bound
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Value-Distribution of Zeta-Functions

Saeree Wananiyakul®*, Jérn Steuding® and Janyarak Tongsomporn?
2 School of Science, Walailak University, Nakhon Si Thammarat, Thailand, 80160.
® Department of Mathematics, Wiirzburg University, Am Hubland, Wiirzburg, Germany, 97218.
Presenter’s E-mail: s.wananiyakul@hotmail.com
*corresponding author: s.wananiyakul@hotmail.com

We prove a formula for the sum of the values of the periodic zeta-function at the nontrivial zeros
of the Riemann zeta-function. This extends previous results due to Garunkstis, Kalpokas, and
recently, Sowa. Whereas Sowa’s approach was assuming the Riemann hypothesis, our result
holds unconditionally.

Keywords: nontrivial zeros, Riemann hypothesis, Riemann-von Mangold formula, zeta-functions
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Mathematical Modelling of E. coli in Humans:
A Case Study on the Effect of Antibiotics and Immune Response

Sirinapa Sulamnat?®, and Weerachai Sarakorn®*
2 Department of Mathematics, Khon Kaen University, Khon Kaen 40002, Thailand
Presenter’s E-mail: sirinapas@kkumail.com
*Corresponding author: wsarakorn@kku.ac.th

In this paper, the mathematical model of E. coli with considering antibiotics and the immune
response is proposed. Then, the steady-state of the model is evaluated. The stability analysis and
numerical results are presented. The obtained results indicate that the immune response can
control the growth of E. coli and the administration of antibiotics can eliminate bacteria in the
body.

Keywords: mathematical model, antibiotics, immune response, equilibrium point, stability,
Routh—Hurwitz Criteria
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The Operator Splitting Method for Approximating
the Advection-Diffusion Equation: On Applications with PM2.5 Data

Promsiri Anunak?® and Juntima Makmul®*
@ Department of Mathematics, Kasetsart University, Bangkok 10900, Thailand
Presenter’s E-mail: promsiri.a@Kku.th
*Corresponding Author: fscijtm@ku.ac.th
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Hierarchical Visual Cryptography for Multi Secret Color Images

Tunchanok Yutitumsatit* and Penying Rochanakul®*
2 Department of Mathematics, Chiang Mai University, Chiang Mai 50200, Thailand.
Presenter’s E-mail: tunchanok_y@cmu.ac.th
*Corresponding author: penying.rochanakul@cmu.ac.th

Visual cryptography is a process that changes visual data, aka secret image, to secret data.
The secret data can be decoded visually without any cryptographic computation.

In this study, we extend Naor and Shamir’s secret sharing schemes from single secret image
to multi secret images, and from black and white schemes to color schemes. In the original
(n,k) -secret sharing schemes, n shares of secret data are distributed to n secret bearers.
To recover the secret image, at least k shares from k secret bearers are required. In our multi
secret scheme, three secret images are transformed into three shares. Each pair of shares can
recover different secret images. In our color schemes, we repeat black and white schemes on
CMY color space. Moreover, we add hierarchy to subsets of secret bearers. Certain qualified
subsets of secret bearers can visually recover the secret, but other forbidden sets of secret bearers
can retrieve no information on the secret.

Keywords: visual cryptography, multi secret, secret sharing, secret images, color schemes
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A study on insertion of parentheses into series

Kritsakorn Torsakulkaew®* and Wijan Sodsiri®
2 Department of Mathematics, Khon Kaen University, Khon Kaen 40002, Thailand
Presenter’s E-mail: k_t@kkumail.com
*Corresponding author: k_t@kkumail.com

In this research, we study the insertion of parentheses into a conditionally convergent series to
get an absolutely convergent series by considering a monotone subsequence of the sequence of
the partial sums of }.5° a,,. Additionally this result extends to any convergent series and a power
series with an interval of convergence of the form [a, b) or (a, b].

Keywords: Insertion of parentheses, real series, power series
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Algorithm for Examination Proctor Assignment

Kasidetch Thanyacharoen®*
2 Department of Mathematic, Silpakorn University, Nakhonpathom, 73000, Thailand
Presenter’s E-mail: thanyacharoen_k@silpakorn.edu
*Corresponding author: thanyacharoen_k@silpakorn.edu

Proctor Assignment for Examination Scheduling is a difficult and complex problem to solve.
Manual assignment by human often mistakes and requires a lot of time and effort, due to a large
number of constraints. This project aims to study and solve this problem by developing an
algorithm using genetic algorithm approach. Our constraints and data are based on the mid-term
examination of the 2" semester, academic year 2019 of Faculty Science, Silpakorn University.
The hard constraints require that each proctor is not assigned two overlapping supervisions. The
soft constraints concern with proctors’ satisfaction and quality of the scheduling. The testing
results indicate our algorithm can increase proctors’ satisfaction and requires little time when
compare with manual assignment by human. Moreover, the algorithm can completely get rid of
the double assignment mistake and reduce human errors.

Keywords: Examination Scheduling; Timetabling, Genetic Algorithms; Meta-heuristics
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Snakes and Ladders with Large Spinners under an Alternative Winning Rule

Waitin Sinthu-urai® and Piyashat Sripratak®*
2 Department of Mathematics, Chiang Mai University, Chiang Mai 50200, Thailand
Presenter’s E-mail: waitin_sint@cmu.ac.th
*Corresponding author: piyashat.sripratak@cmu.ac.th

Snakes and Ladders is a game that players have to move their game pieces from square to square
to reach the last one. On each turn, they have to spin a spinner that moves them between 1 and r
squares with equal probability, where 1 is the range of the spinner. If the number gotten by the
spinner is more than the number of the remaining squares, that player cannot walk in that turn.
Besides, under an alternative winning rule in Thailand, a player goes forward until reaching the
last square and then moves backward with the remaining number. We focus on the expected
number of turns until a game piece starting at the beginning (square 0) lands exactly on square n
when using the large-range spinners on n-square board. This study considers the boards in 3
cases: a board with no snakes or ladders, a board with snakes and ladders but none of the ladders
leads to the last square, and a board with a single ladder to the last square. In the first two cases,
we found that both using a spinner of range n and n-1 give the same expected number.
However, it is not the case for a spinner of range n-2 whose expected number is less than n,
whenever there are no snakes sending a player back to square 1. For the last case, we provide an
approach to calculate the expected numbers of using a spinner of range n and n-1 using
theorems in linear algebra and Markov process.

Keywords: board game, expected number, probability, snakes and ladders
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Research in Chemistry: Research Inspiration toward High Citation with
Reputed Journals

Prasat Kittakoop™®©*
@ Chulabhorn Graduate Institute, Program in Chemical Sciences, Chulabhorn Royal Academy, Kamphaeng Phet 6
Road, Laksi, Bangkok 10210, Thailand
b Chulabhorn Research Institute, Kamphaeng Phet 6 Road, Laksi, Bangkok 10210, Thailand
¢ Center of Excellence on Environmental Health and Toxicology (EHT), CHE, Ministry of Education, Bangkok,
Thailand
Presenter’s E-mail: prasat@cri.or.th
*Corresponding author: prasat@cri.or.th

The internet has changed the world, and it has changed the way of daily life style of human.
For example, nowadays people read news from the internet using mobile phone and notebook, not
from a printed newspaper. Scientists read articles and books by accessing these academic resources
through a “Virtual Library” via the internet. Statistics have been used for the measurement of
metrics of individual research article, for example, number of article access and read, download,
and citation, which leads to “journal metrics” or journal ranking (by journal impact factor and
quartile) and measurement for achievement of individual scientists (by 4-index and number of
citation). This lecture covers journal metrics and research inspiration toward high citation, as well

as a research strategy for publication in good journals.

Keywords: Research in chemistry; Journal impact factor; Database; Journal metrics
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The influence of tannic acid on properties of bagasse ash filled acrylonitrile
butadiene rubber composites

Noottiyaporn Suwantrakit®, Sommat Khunchanon® and Chomsri Siriwong®*
2 Department of Chemistry, Faculty of Science Khon Kaen University, Khon Kaen 40002, Thailand
Presenter’s E-mail: noottiyaporn.swtk@gmail.com
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Biodegradable rubbish bags from Biocomposite film based on Polybutylene
succinate with Basil Powder

Pawarisa Khangkhan?, Chanitta Chaisutthi®, Sukunya Ross¢, Gareth M. Ross® and
Sararat Mahasaranon®*
2 Biopolymer Group, Department of Chemistry, Faculty of Science, Naresuan University,
Phitsanulok 65000, Thailand
Presenter’s E-mail: pawarisakh60@nu.ac.th
*Corresponding author: sararatm@nu.ac.th

The use of petroleum-based plastic causes damage to the environment and the plastic takes a long
time to degrade. Thus, the existence of biodegradable plastic may serve as a promising solution to
this problem. This research was aimed to study the feasibility to improve the properties of
Polybutylene succinate (PBS) by mixing with basil leaves powder (BSP; 5 10 and 15 %wt); BSP
was used to be the filler. This biocomposite film was prepared by using the twin-screw extruder
and blow film extruder. The physical, thermal, chemical, mechanical properties and aging test
were characterized. From the results, the greater BSP increased the ability to protect the UV
transmission and give the lower value of L* (lightness) color parameter and higher value of a*
(redness), b* (yellowness) color parameter, and also for AE. In terms of tensile properties of
PBS/BSP film, the tensile strength, elongation and modulus at yield decreased when %BSP
increased, it causes the difficulty of PBS chain rearrangement. Additionally, the BSP promotes the
modulus at yield of transverse direction (TD) orientation of PBS/BSP film. For the aging test for
3 months, it illustrates that the tensile property was slightly reduced. From the preparation of the
PBS/BSP film, it concludes that BSP could be introduced to PBS and this film is biodegradable
and capable of using for rubbish bag application.

Keywords: Basil Powder, Biocomposite film, Biodegradable, Polybutylene succinate
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Synthesis of magnetic carbon materials from water hyacinth
(Eichhornia crassipes) and their adsorption study of methylene blue
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2 Division of Physical Science (Chemistry), Faculty of Science, Prince of Songkla University, Hat-Yai, Songkhla
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® Faculty of Biotechnology (Agro-Industry), Assumption University, Hua Mak Campus, Bangkok 10240, Thailand
¢ Department of Material Science, Faculty of Science, Kasetsart University, Bangkok 10900, Thailand
Presenter’s E-mail: miwdpst@gmail.com
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Conversion of para rubber wood ash and iron rust into value-added
heterogeneous Fenton catalyst with magnetic properties and their use for
removal of organic pollutants in water
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2 Division of Physical Science (Chemistry) Faculty of Science, Prince of Songkla University
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Facile Synthesis of Magnetic Porous Carbon Catalysts via Soft-Template Self-
Assembly for Application in Conversion of Xylose into Furfural

T. Choobunlap?, P. Toumsri?, W. Auppahad®¢, S. Saknaphawuth®<, B. Pongtawornsakun®<,
S. Kaowphongt, D. Dechtrirat®!, J. Panpranot®€, L. Chuenchom?*
2 Division of Physical Science and Center of Excellence for Innovation in Chemistry, Faculty of Science, Prince of
Songkla University, Hat-Yai, Songkhla 90112, Thailand
b Department of Chemical Engineering, Faculty of Engineering, Chulalongkorn University, Bangkok 10330,
Thailand
¢ Center of Excellence on Catalysis and Catalytic Reaction Engineering, Faculty of Engineering Chulalongkorn
University, Bangkok 10330, Thailand,
d Department of Chemistry, Faculty of Science, Chiang Mai University, Chiang Mai 50200, Thailand
¢ Department of Materials Science, Faculty of Science, Kasetsart University, Bangkok, 10900, Thailand
f Laboratory of Organic Synthesis, Chulabhorn Research Institute, Bangkok 10210, Thailand
Presenter’s E-mail: thanathorn_choo@hotmail.com
*Corresponding author: laemthong.c@psu.ac.th

Furfural is the famous value-added chemical derived from biomass. It has replaced crude-oil base-
organics for production of furan-based chemicals and solvents to be used in plastics,
pharmaceutical and agrochemical industries. Various acidic catalysts have been employed for the
conversion of xylose into furfural. However, the preparation of these types of catalysts is
complicated by multi-step to prepare porous material. Furthermore, the fine powder catalysts are
usually lost during the catalytic-recycle process. In this work, magnetic porous carbon materials
(Fe/MC) were successfully prepared via facile self-assembly in a single step, followed by
hydrothermal sulfonation of Fe/MC with H2SO4 to obtain sulphonated porous carbon catalyst
(SOsH@Fe/MC) with magnetic properties. The SOsH@Fe/MC was characterized by various
techniques to confirm the catalytic performance in conversion of xylose into furfural. The catalyst
gave a high conversion and an acceptable furfural yield and selectivity when performed at 170 °C
for 1 h with y-valerolactone (GVL) as a solvent. Also, the catalyst was easily separated using a
magnet after 5™ run, confirming sufficient magnetic stability.

Keywords: Furfural, Magnetic, Porous carbon catalyst, Xylose
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Development of polymeric hydrogels as bio-glue

Thanapon Puangniyom?® and Voravee Hoven**

2 Department of Chemistry, Faculty of Science, Chulalongkorn University, 10330, Thailand
b Department of Chemistry, Faculty of Science, Chulalongkorn University, 10330, Thailand
Presenter’s E-mail: tinglythanapon@gmail.com
*corresponding author: vipavee.p@chula.ac.th

Surgical sutures and staples are usually used to close wounds and improve wound healing process
in our body. Nevertheless, they are still invasive and may cause additional damage to the tissues.
Especially, they cannot prevent body fluid or air leakage and are not suitable for procedures in
a limited surgical site. Tissue adhesive or so-called “bio-glue” becomes an interesting alternative
as it enables wound healing via the adhesion among tissues as well as between tissues to non-tissue
surfaces. Here in this research, two polymeric hydrogel systems were developed to be used as
bio-glue. The first system was based on a synthetic polyphosphoester, which was synthesized from
two monomers, namely 2-isopropoxy-1,3,2-dioxaphospholane-2-oxide (IPP) and protected
N-tyrosine-m-ester phospholane amidate (P-TMP) followed by deprotection. It was anticipated
that the resulting random copolymer of poly(TMP-r-1PP) would undergo tyrosine crosslinking
upon visible light irradiation in the presence of [Rull(bpy)s]** and sodium persulfate (SPS) to form
soft gel that can be applied as bio-glue. The second system was based on naturally derived
polysaccharides. Tyrosine-modified alginate (OAT) and quaternized chitosan (QC) were first
prepared by chemical modification of alginate and chitosan, respectively. OAT and QC were
expected to form a double network hydrogel. Primary crosslinking of imine bonds took place
between aldehyde groups in OAT and amino groups in QC while the secondary crosslinking was
formed via visible light-induced gelation of tyrosine units in the OAT. Preliminary investigation
suggested that OAT with 16.8% substituted tyrosine can dissolve at physiological pH with up to
2%w/v and can form gel within 30 s.

Keywords: Polyphosphoesters, Polysaccharides, Tissue adhesives, Visible light, Gelation.

47



Research Abstract S KU

DPST student conference on Science and Technology 2021 s it

ETSART

(DPSTcon2021) SCIKU  UNNVERSITY

Invited Speaker CHEM2-1

48



Research Abstract -0 KU

DPST student conference on Science and Technology 2021
(DPSTcon2021) SCIKU  UNNeRaY

Molecular docking study of newly designed drug binding to cancer-causing
Hsp90 protein

SATIPAT Suttayasorranakhom?, CHANJIRA Jaramornburapong?, WAY A Phuthawong? and

JITNAPA Sirirak®*
2 Department of Chemistry, Faculty of Science, Silpakorn University, Nakhon Pathom, Thailand 73000
Presenter’s E-mail: fkung4.2@gmail.com
*Corresponding author: sirirak_j@su.ac.th

Cancer is currently a major public health concern and increasingly likely worldwide. Previous
studies have shown that heat shock protein (Hsp90) is the most common cause of cancer, making
Hsp90 as a molecular target for the development of Hsp90 cancer drugs. Geldanamycin (GDM),
a benzoquinone ansamycin compound, is a prototype for the development of an anticancer drug
that inhibits the activity of the Hsp90. Herein, novel geldanamycin derivatives, N1-N6 were
designed as potential Hsp90 cancer drug by targeting signal transduction pathway, especially
against oncogenic client protein. The binding of N1-N6 in the cavity of Hsp90 were investigated
by molecular docking using the IGEMDOCK v2.1 software. The results illustrated that N1-N6
bound in the binding site of Hsp90 with similar manner to geldanamycin. The binding energies of
N1-N6 in Hsp90 (-137.49 to -131.22 kcal/mol) were comparable to that of geldanamycin (-133.06
kcal/mol). N1-N6 interacted well by hydrogen bonding with key amino acids including Lys112
and Phel38 in the binding site of Hsp90. Additionally, N1-N6 formed hydrogen bonding with
other amino acids including Asp54 and Asp93, which could inhibit the cancer cell growth.
Therefore, N1-N6 could be promising molecules for anti-cancer drug against Hsp90 in the future.

Keywords: Heat shock protein (Hsp90), geldanamycin analogue, molecular docking, cancer, drug
target
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Effect of anti-human CD63 monoclonal antibody COS3A on costimulatory
molecules expression and monocyte-T cell interaction during CD3-mediated
T cell activation

Onnatcha Wongjom?, Kanokwan Lowhalidanon® and Panida Khunkaewla *
2 Department of Chemistry, Institute of Science, Suranaree University of Technology, Nakhon Ratchasima,
30000, Thailand
b Biochemistry-Electrochemistry Research Unit, School of Chemistry, Institute of Science, Suranaree University of
Technology, Nakhon Ratchasima, 30000, Thailand
Presenter’s E-mail: OnnatchaDefy@gmail.com
*Corresponding author: kpanida@sut.ac.th

CD63, is a member of the tetraspanin family proteins which is ubiquitously expressed by all
leukocytes and is exerted in several cellular processes. It is weakly expressed on T lymphocytes,
but up regulated during T cell activation, indicating the involvement in T cell response. Previous
study reported that an anti-human CD63 monoclonal antibody (mAb) COS3A suppresses
CD3-mediated T cell activation by alteration of the cytokines production, while using peripheral
blood mononuclear (PBMCs) as a study model. However, depletion of monocyte improved cell
proliferation to 50% and the inhibitory effect was vanished while purified T cells were used as
model, suggesting that monocytes play a critical role in T cell suppression by the mAb COS3A.
This study aims to investigate effects of the mAb COS3A on T cell activation by focusing on the
expression of costimulatory molecules on monocytes during T cell activation. Moreover, its effect
on cell-cell interaction between monocytes and T cell during T cell activation will be analyzed.
The initial results confirmed that mAb COS3A could inhibit CD3-mediated T cell proliferation in
PBMCs as previous report. Analysis of costimulatory molecules and monocytes-T cells interaction
is under investigation.

Keywords: CD63 molecule, CD3-mediated T cell activation, Cell proliferation, Monoclonal antibody
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Bioactive glass/cellulose composite as a potential scaffold for bone engineering

Chonthicha Khotchakasorn® and Radchada Buntem?P*
@ Department of Chemistry, Faculty of Science, Silpakorn University, Nakhon Pathom 73000, Thailand
b Center of Excellent in Design Materials, Faculty of Science, Silpakorn University,
Nakhon Pathom 73000, Thailand
Presenter’s E-mail: k.chonthicha.tangmo@gmail.com
*Corresponding author: radchadab@yahoo.com

Bioactive glass (BG) is one of biomaterials that is used as a scaffold for the regeneration
of defective bone due to its high porosity and ability to promote hydroxyapatite layer on its surface
when contacting with simulated body fluid (SBF). In this research, BG prepared via sol-gel method
was combined with cellulose hydrogel (CH) to yield a bioactive glass/cellulose composite
(BG_CH). The CH is a highly porous polymer which is suitable for improving mechanical
properties and promoting cell proliferation of the bioactive glass. The wet gel (BG sol) was
prepared by mixing deionized water, HCI, EtOH, TEOS, TEP and CaCl,. Then it was slowly added
to the CH (prepared by dissolving cellulose in DMAV/LICI) and stirred to obtain homogenous
BG_CH sol. 4 g of the sol was poured into a cylindrical container and keep at room temperature
for 14 days to get bioactive glass/cellulose hydrogel in shape of cylindrical (BG_CH_cy).
These samples were characterized by FTIR, SEM-EDS and TGA. For bioactivity test, these
samples were kept in simulated body fluid (SBF) at 37.5 £ 0.5 °C for various periods: 8, 16 and
24 days. The Ca?* concentrations in collected SBF solutions were analyzed by Atomic Absorption
Spectroscopy. Apart from Ca?* concentrations, PO4% concentrations were determined using
UV-VIS spectroscopy. The FTIR and SEM-EDS results evidenced the appearance of
hydroxyapatite layer on the surface of BG_CH_cy. All samples showed the maximum Ca?
released concentration after being kept for 2 day in SBF solution. In addition, the maximum PO4*
adsorption onto the BG surface was found at the same period of time.

Keywords: Bioactive glass, Cellulose hydrogel, Bone engineering, Hydroxyapatite
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Synthesis of Profluorescent Nitroxides for Detection of Glucose and Vitamins
Aand E

Rachanon Kongchuay® amd Chittreeya Tansakul**
2 Division of Physical Science, Faculty of Science, Prince oof Songkhla University, Hatyai, Songkhla 90112
Presenter’s E-mail: rachanon_pb@hotmail.com
*Corresponding author: chittreeya.t@psu.ac.th

Profluorescent nitroxides can be applied for detection of various analytes. Detection mechanism
is that nitroxide, a free radical, is a quencher inhibiting fluorescence emission through spin
exchange. After being reduced or trapped with carbon radical to form hydroxylamine or
alkoxylamine, quenching is not allowed, and the fluorescence emission is consequently restored.
Two profluorescent nitroxides were being synthesized in this research. Profluorescent nitroxide 1
will be utilized for detection of glucose. Synthesis of 1 would be accomplished from key
intermediates 3 and 4. Intermediate 3 was synthesized by using nitromethane and methyl acrylate
as starting materials through 7 steps, and intermediate 4 was synthesized from 1,5-pentadiol in 4
steps. Combination of nitro compound 3 and a,B-unsaturated ketone 4 through Michael addition,
reductive cyclization and Grignard addition as main reactions yielded hydroxylamine 5. After that,
alcohol group of compound 5 was converted to terminal alkyne, followed by coupling with
compound 7 via Click reaction to afford compound 8. Compound 8 would be further reacted in 5
more steps to complete the synthesis of 1. Next, profluorescent nitroxide 2 will be utilized for
detection of vitamins A and E in palm oil. It was formed by Steglich esterification reaction between
Rhodamine B and 4-hydroxy-TEMPO. Rhodamine B is anti-stoke dye that absorbs photons at a
longer wavelength, and emisses at a shorter wavelength. This property eliminates the problems
from auto-fluorescence noises.
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The Effect of Metal-Organic Framework HKUST-1 in the Synthesis of
Diarylacetylenes via Sonogashira Coupling Reaction with Calcium Carbide as
an Acetylene Source

Veerapattha Vanthiya® and Pitak Chuawong®*
2 Department of Chemistry and Center of Excellence for Innovation in Chemistry, Faculty of Science, Kasetsart
University, Bangkok 10900, Thailand
Presenter’s E-mail: veerapattha.v@ku.th
*Corresponding author: Pitak.C@ku.ac.th

Sonogashira coupling reaction allows carbon-carbon bond formation between a terminal alkyne
and an aryl or vinyl halide using a palladium catalyst and copper co-catalyst. Besides, acetylene
gas resulting from a reaction between calcium carbide and water can also be used, along with an
aryl iodide, to generate symmetrical diarylacetylenes, which are prevalent intermediates in the
pharmaceutical industry. In this study, five para-substituted iodobenzenes were utilized as
reactants in the Sonogashira reaction with calcium carbide as an acetylene source to yield
symmetrical diarylacetylenes in 19-87% vyields. In addition, the effect of the metal-organic
framework HKUST-1 on the Sonogashira coupling reaction was investigated. HKUST-1 was
selected as an additive for this reaction due to its ability to adsorb acetylene gas. However, the
Sonogashira coupling reaction between methyl 4-iodobenzoate and calcium carbide in the
presence of HKUST-1 did not result in yield improvement. Therefore, further optimization is
needed to apply HKUST-1 as an additive in synthesizing diarylacetylenes via the Sonogashira
coupling reaction.

Keywords: Sonogashira coupling reaction, calcium carbide, diarylacetylene, MOF, HKUST-1
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Synthesis and biological activities of
tetrahydro-p-carboline-2,5-diketopiperazine derivative

Sukit Chonradeenitchakul®*
@ Department of Biology, Faculty of science, Silpakorn University, Nakhon Pathom, Thailand.
Presenter’s E-mail: Chonradeenitchakul S@hotmail.com
*Corresponding author: Chonradeenitchakul S@hotmail.com

Cancer is the leading cause of death worldwide, with over 19 million people suffering from
cancer and 10 million deaths from cancer in 2020. Currently, a wide variety of anticancer drugs
was used in the treatment. From previous studies, 2,5-diketopiperazine moieties from natural
sources or synthesized compounds were reported to inhibit the growth of the cancer cell lines.
2,5-Diketopiperazine is a cyclic dipeptide that consists of a six-membered ring containing two
amide linkages where the two nitrogen atoms and the two carbonyls are at opposite positions in
the ring. In this research, the tetrahydro-f-carboline-2,5-diketopiperazine derivatives were
synthesized starting from synthesis of tetrahydro-f-carboline via Pictet-spengler with various
types of aldehydes in acidic condition, then the 2,5-diketopiperazine moiety was synthesized via
peptide coupling and intramolecular ester amidation with leucine to obtain the  2,5-
diketopiperazine ring fused with tetrahydro-f-carboline as required.

General structure of tetrahydro-f-carboline-2,5-diketopiperazine
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Design and Synthesis of 1,2,3-Triazole-Containing Letrozole Analogues as
Aromatase Inhibitors for Breast Cancer Treatment
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The development of nanoparticles for medical diagnosis

Suwussa Bamrungsap*, Natpapas Wiriyachaiporn, Weerakanya Maneeprakorn, Kiatnida

Treerattrakul, Pimporn Reoksrungrung, Kanyawan Ponlamuangdee, Chanoknan Rattanabut
National Nanotechnology Center (NANOTEC), National Science and Technology Development Agency (NSTDA),
Pathumthani 12120, Thailand
Presenter’s E-mail: suwussa@nanotec.or.th
*Corresponding author: suwussa@nanotec.or.th

Accurate and early diagnosis using a simple and less time-consuming method is a key factor to
improve treatment efficiency and reduce patient mortality. Nowadays, nanotechnology plays an
important role in the development of biosensors for medical diagnosis. Specifically, the use of
nanoparticles for signal production or amplification provides highly sensitive and specific target
detection resulting in effective early diagnosis and accurate follow-up process. The focus of this
research is to design, synthesize, and modify nanoparticle surfaces with biomolecules such as DNA
probes, aptamers, or antibodies. The resulting particles is subsequently used in the development of
biosensors for biomarkers analysis using two techniques: surface-enhanced Raman scattering
(SERS) and fluorescence. These techniques are very sensitive and applicable for multiple target
analysis which can be applied for diagnosis and screening of cancer— a disease with high fatality
rates. In addition, the knowledge from this research has been expanded to develop a test kit for
infectious disease screening, specifically influenza — a widespread disease that causes of death in
Thailand every year.

Keywords: nanoparticle, biosensor, cancer, influenza, surface enhanced Raman scattering (SERS)
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Multiwalled Carbon Nanotube@N-doped Reduced Graphene Oxide
Nanoribbon toward Catalysis of Oxygen Reduction for Proton Exchange
Membrane Fuel Cells

Theerawat Dudngam?, Gasidit Panomsuwan®, Nutthapon wongyao® and Panitat Hasin®*
2 Department of Chemistry, Faculty of Science, Kasetsart University, Bangkok 10900, Thailand
b Department of Material Engineering, Faculty of Engineering, Kasetsart University, Bangkok 10900, Thailand
¢Fuel cells and Hydrogen Research and Engineering Center, Pilot Plant Development and Training Institute, King
Mongkut’s University of Technology Thonburi, Bangkok 10140, Thailand
Presenter’s E-mail: Theerawat.d@ku.th
*Corresponding author: fscipths@ku.ac.th

Multiwalled  carbon  nanotube@N-doped reduced graphene nanoribbon  (N-doped
MWCNT@rGNR) has been facilely prepared via high temperature pyrolysis of multiwalled
carbon nanotube@graphene oxide nanoribbon (MWCNT@GONR)/dicyandiamide (DCDA)
composite. Here, the MWCNT@GONR with excellent surface integration was prepared by
longitudinally unzipping the multi-walled carbon nanotubes. With a high length-to-width ratio
(~17), the MWCNT @rGNR sheets are prone to form a conductive network by connecting end-to-
end to facilitate the transfer of electrons. DCDA acting as a N resource was deposited on the
surface of MWCNT@GONRSs via grinding by ball milling, resulting in the formation of N-doped
MWCNT@rGNR after being pyrolyzed. Electrochemical characterizations reveal that the
obtained N-doped MWCNT@rGNR has excellent catalytic activity toward an oxygen reduction
reaction (ORR) in an alkaline electrolyte. This superior property makes the N-doped
MWCNT@rGNR a promising kind of cathode catalyst for alkaline fuel cell applications.

Keywords: Multiwalled carbon nanotube; N-doped reduced graphene nanoribbon; Dicyandiamide;
Oxygen reduction
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Theoretical Study of Fluorescence Quenching of unsaturated
meso-BODIPY Dyes with Nitrogen-containing Substituents

Kanyarat Rueangboon® and Chanisorn Ngaojampa®*
@ Department of Chemistry, Faculty of Science, Chiang Mai University, Chiang Mai 50200, Thailand
Presenter’s E-mail: ruengboon35@gmail.com
*Corresponding author: chanisorn.ngao@cmu.ac.th

Meso-vinyl-1,3,5,7-tetramethyl BODIPY (VB) was previously found to rearrange its ring
conformation leading to quenching of the fused BODIPY core at excited state, resulting in
non-radiative deactivation. Nitrogen-containing substituents including nitro-, amino-, and azido-
were introduced to meso-vinyl position and were represented by NiVB, AmVB, and AzVB,
respectively. The substituents on meso-vinyl position of VB greatly changed its photophysical
properties. In this works, the photochemical changes of VB derivatives affected by Nitrogen-
containing substituents and the possibility of potential energy surfaces (PESs) crossing between
ground (So) and excited states (S1) to rationalize fluorescence quenching will be investigated using
a hybrid density functional theory (DFT) and time-dependent DFT at B3LYP with TZVP basis
set. The results showed that the energy gaps of PESs were well-correlated to planarity.
The crossing probability of NiVB, AmVB, and AzVB were 0, 88, 100 percent, respectively.
The geometries of AmVB, and AzVB exhibited the bending of fused BODIPY core along the
closer gaps of Sp and S; states. Thus, amino- and azido-substituents implied likeliness of quenching
of BODIPY core. On the contrary, the NiVB, PESs exhibited high stability upon photoexcitation
over 500 fs. The geometry of NiVB remained planar. This led to a prospect that VB should remain
fluorescent when nitro-substituents were introduced. This suggested that adding electron
withdrawing group at meso-vinyl position is an alternative way to prevent non-fluorescent decay
of VB. The findings from this work could be useful in the design of hydrogen sulfide sensing
probes.

Keywords: Computational Study, Dynamic and Static calculation, Fluorescence Quenching,
meso-vinyl BODIPY
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Nitrate Removal from Aqueous Solutions Using Laminar
Graphene-Based Membranes

Boontarika saeloo?, Wisit Hirunpinyopas® and Apisit Songsasen®*
2 Department of Chemistry, Kasetsart University, Bangkok 10900, Thailand
Presenter: Boontarika.sae@ku.th
*Corresponding author: fsciass@ku.ac.th

Membrane technology can be applied in wide range filtration applications, especially removing
contaminants from water. Two-dimensional materials such as graphene oxide (GO) and reduced
graphene oxide (rGO) have been widely used to produce laminar membranes for applications in
water purifications. This is due to the formation of tortuous nanocapillaries between laminar
stacking, exhibiting ion sieving with high water flux. Here, we demonstrate the graphene
membranes with an extremely low oxygen content for increasing stability of membrane
(i.e., swelling effect) in aqueous solutions, unlike a case of GO/rGO. The membranes can be
produced from graphene prepared by liquid-phase exfoliation with laminar stacking formed by
pressure assisted self-assembly technique. The thickness of stacked graphene can be prepared from
0.5 umto 3 um, depending on the graphene mass loading. The channel height (interplanar spacing)
is ~0.34 nm, as determined by X-ray diffraction (XRD) technique. This can reject undesired ionic
species and allow water molecules to pass through. The membrane exhibits excellent ion rejection
(~95%) and water permeance of 15.4 x 102 L m h bar®. The mechanism is based on the size
exclusion between the charged ions and nanochannel and lower friction between water molecules
and graphene channel’s wall. Therefore, the laminar stacked graphene membrane could be
potential for future applications in water purification processes.

Keywords: graphene, filtration, membrane, nanomaterials
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Manipulation and control of fluorescence by metal nanoparticles

JIRAKIT Ketdee? and PATTANAWIT Sawanglap®*
a Department of Chemistry, Faculty of Science, Silpakorn University, Nakhon Pathom, Thailand 73000
Presenter’s E-mail: jirakit02870@gmail.com
*Corresponding author: yorke139@gmail.com

Currently, fluorescent sensing is gaining many interests as a method to detect heavy metal
contamination in biological samples. One option to increase the sensitivity of the fluorescent
sensing is using plasmonic enhancement of metal nanoparticles (MNPs), upon electromagnetic
wave excitation, MNPs undergo a phenomenon known as surface plasmon resonance (SPR), which
can non-radiatively transmits their energy to the fluorescent molecules and leads to stronger
fluorescent emission. In this work, 3 types of nanoparticles with different SPRs were synthesized
to study their effect on the fluorescent emission of rhodamine B. It was found that the nanoparticles
with surface plasmon resonance that overlapped with the excitation wavelength of rhodamine B
could increase the intensity of the fluorescence. However, quenching of the fluorescence was
observed when the concentration of MNPs was too high.

Keywords: Surface plasmon resonance (SPR), Nanoparticles, Fluorescence molecules.
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Multiscale molecular simulation for structures and properties of amorphous
poly(ethylene imine) and poly(ethylene oxide)

Kanjana Sirirak?* and Visit Vao-soongnern®*

2 Laboratory of Computational and Applied Polymer Science (LCAPS), School of Chemistry,
Institute of Science, Suranaree University of Technology Nakhon Ratchasima 30000 Thailand
Presenter’s E-mail: kanjanasirirak2@gmail.com
*corresponding author: visit@sut.ac.th

Recent development of multiscale simulation of amorphous polymeric materials at the bulk density
was applied to poly(ethylene oxide), PEO, and poly(ethylene imine), PEI, for comparison in their
structures and properties. Both polymers can be represented as (CHz—[CH2>—CH>—X].CH3) where
X =0 and NH for PEO and PElI, respectively. The multiscale simulation starts from two different
approaches. The first approach was based on the refinement of the Rotational Isomeric State (RIS)
model derived from ab initio quantum chemistry calculation (MP2/D95** for PEO and HF/6-
31G(d), MP2/6-311++G(3df,3pd) for PEI) by neglect the third-order interaction and the reduction
of the original 9 x 9 to 3x3 statistical weight matrices. The other approach was to construct the
numeric form of 3x3 statistical weight matrices directly from the conformational energy map based
on molecular mechanic calculation of representative segments of polymer. Both polymers were
then coarse-grained by grouping two backbone units (CH2-CH>, CH>-X and X-CH) to one bead
and mapped onto the second nearest neighbor diamond (2nnd) lattice. The average nonbonded
interactions were treated by the discretized Lennard-Jones (LJ) potential. Large amorphous PEO
and PEI bulks was generated and equilibrated using Monte Carlo algorithm. The on-lattice
properties agree well with the analytical theory. Fully atomistic amorphous PEO and PEI models
can be obtained by the reverse mapping procedure to recover the missing atoms. After energy
minimization and molecular dynamic simulation, structures and properties including torsional
angle distribution, solubility parameter and atomic pair correlation function and scattering
structure factor were compared with experiment.

Keywords: molecular dynamic, multiscale, poly(ethylene imine), poly(ethylene oxide)
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Development of a multiscale molecular simulation to study molecular and
material properties of amorphous poly(propylene oxide)

Kanokporn Rueangsri® and Visit Vao-soongnern®*
2 Department of Chemistry, Suranaree University of Technology, Thailand
Presenter’s E-mail: Kanokporn.nok.nok@gmail.com
*Corresponding author: visit@sut.ac.th

A method to generate the amorphous structures of polymer electrolytes was developed for
amorphous poly(propylene oxide), PPO, with structure of {CH3O-[CH>—CH(CHz3)-O]nCHz3)
at the bulk density. The method starts from the refinement of the rotational isomeric state (RIS)
model of PPO determined from both ab initio quantum chemical calculation results from literature
and molecular mechanical calculations of the representative segments. Multiple PPO chains were
then mapped onto the coarse-grained model on the second nearest neighbor diamond (2nnd) lattice.
The average non-bonded interactions were treated by the discretized Lennard-Jones (LJ) potential
with the parameters (c and ¢) averaged from the CH>=CH(CH3) and CH3OCHS3; units. Bulk
amorphous PPO structure was generated and equilibrated using Monte Carlo algorithm in the
lattice space. Fully atomistic amorphous PPO structures was then obtained by the reverse mapping
procedure, followed by energy minimization and a short run (< 1 ns) of molecular dynamics
simulation. Some molecular and material properties, including torsional angle distribution,
solubility parameter, atomic pair correlation function, and scattering structure factor, were
determined and compared with experimental data.

Keywords: Multiscale Simulation, Monte Carlo simulation, Rotational Isomeric State (RIS)
model, Poly(propylene oxide)
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Electrochemistry of Graphene: from Fundamental to Applications

Pawin Iamprasertkun® *, Varisara Deerattrakul®, Wisit Hirunpinyopas®, Chakrit Nualchimplee?
@ Department of Applied physics, Faculty of Sciences and Liberal Arts, Rajamangala University of Technology Isan,
Nakhon Ratchasima 30000, Thailand.

b National Nanotechnology Center (NANOTEC), National Science and Technology Development Agency (NSTDA),
Pathum Thani 12120, Thailand
¢ Department of Chemistry, Faculty of Science, Kasetsart University, Bangkok 10900, Thailand
*corresponding author: pawin.ia@rmuti.ac.th

Recently, graphene-based materials have become ubiquitous in electrochemical devices including
electrochemical sensors, electrocatalysts, capacitive and membrane desalination and energy
storage devices. However, many of the electrochemical properties of graphene (particularly the
capacitance and ionic transport) are not yet fully understood. This work explores the capacitance
and ionic transport properties of size dependent graphene (from 100 nm to 1 um) prepared through
the liquid phase exfoliation of graphite in which the size of graphene was finely selected using a
multi-step centrifugation technique. Our experiment was then expanded to include basal plane
graphene using highly ordered pyrolytic graphite as a model electrode, describing the assumed
theoretical graphene capacitance (quoted as 550 F g ™! or 21 uF cm?) and the electrochemical
surface area of the carbon-based materials. This work improves our understanding of graphene
electrochemistry (capacitance and ion transport), which should lead to the continuing development
of many high-performance electrochemical devices, especially supercapacitors, capacitive
desalination and ion-based selective membranes.

100 nm-graphene 1.9x103 S cm?

350 nm-graphene 13.8x103 S cm?

Conductance

942 nm-graphene

HOPG

I

Keywords: Graphene, Capacitance, Electrochemistry, lon transport
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The Immobilisation of Iridium Complexes for Photoredox Catalysis

Wilaiwan Chaikhan? and Filip Kielar®*
2 Department of Chemistry, Naresuan University, Phitsanulok 65000, Thailand
Presenter’s E-mail: Wilaiwanc60@nu.ac.th
*Corresponding author: Filipk@nu.ac.th

The functionalized tris-cyclometalated iridium(l11) complexes [Ir(ppy)2(C*N)] (C*N = N-(4-
(pyridin-2-yl)benzyl)butane-1-amine, (Ir N) and [Ir(ppy)2(C*N)] (C*N = 5-(butyl(4-(pyridin-2-
yl)benzyl)amino)-5-oxopentanoic acid have been synthesized and characterized by NMR,
absorption and emission spectroscopy and mass spectrometric methods. These complexes were
studied in terms of their photophysical properties. The complexes exhibit emission peak with a
maximum at 520 nm. Furthermore, photoredox catalysis was performed with these complexes.
Two different photoredox catalyzed reactions were chosen for this study. One of these was
arylation of a-amino C-H bonds while another one was the difluoromethylation of phenol with
difluorobromoacetic acid. Having successfully synthesized the catalyst complexes Ir M- IrO, we
have shown that these synthesized complexes have photophysical properties that are very similar
to those of fac-[Ir(ppy)3]. Immobilisation of Ir O to be photoredox catalyst was successful and we
proceeded to performing the selected photoredox catalyzed reactions with it. The complexes have
shown catalytic activity in the two chosen photoredox reactions. Given the time limitation of this
project, the Cat 2. was not further investigated and optimized and will have to be investigated in
the future.

Keywords: Aminoalkyl, Iridium, Immobilisation, Photoredox reaction
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Structural and magnetic studies of Manganese(l11) Schiff base complexes

Chantalaksana Chantarangkul?, Apinya Patigo? John C. McMurtrie®, Rodolphe Cléract,
Phimphaka Harding®* and David J. Harding®*
2 FuNTech Center of Excellence, Walailak University, Nakhon Si Thammarat 80160, Thailand
b Queensland University of Technology (QUT), Brisbane, Queensland 4001, Australia
¢ Univ. Bordeaux, CNRS, Centre de Recherche Paul Pascal, UMR 5031, 33600 Pessac, France
Presenter’s E-mail: chantalaksana@gmail.com
*Corresponding author: kphimpha@mail.wu.ac.th or hdavid @mail.wu.ac.th

Single-ion magnets (SIMs) are molecular nanomagnets that exhibit slow relaxation of their
magnetization permitting molecular switching. These can be applied in high-density information
storage, molecular spintronics, and quantum computation devices. The magnetic properties of
SIMs depend on their structures. The Jahn-Teller effect involves geometric distortion of the metal
centre to lower its energy and thereby impacting the electronic structure. To explore the impact of
the R group on Schiff base ligand (salRen-Br) and anions on the electronic structures and the
magnetic properties a series of Mn(l1l1) complexes, [Mn(salBzen-Br).]Y (salBzen-Br = 2-{[2-
(benzylamino)ethylimino]methyl}-4-Br-phenol; Y = BFs 1 and CIO4 2) and [Mn(salEen-Br)2]Y
(salEen-Br = 2-{[2-(ethylamino)ethylimino]methyl}-4-Br-phenol; Y = BF4 3 and ClO4 4), have
been studies. X-ray structures of 1-4 show an octahedral geometry with two N.O Schiff base
ligands (salRen-Br). The complexes mostly crystallize in monoclinic P21/c. Uniquely, 3 is found
in monoclinic P2:/n at 100 K with the unit cell trebling in size. Remarkably, at room temperature
the Jahn-Teller axis is poorly defined but becomes clear at low temperature, indicative of dynamic
Jahn-Teller distortion and thus a flexible electronic structure. The magnetic results reveal that
1 and 2 show SIM properties. To the best of our knowledge this is the first such example of
dynamic Jahn-Teller distortion in the solid state.

Keywords: Jahn-Teller distortion, manganese(lll) Schiff base complexes, single-ion magnets
(SIM)
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Anion effects on Spin Crossover in
Iron(111)-Quinolylsalicylaldiminate complexes

Pongkamon Prayongkul?®, Phimphaka Harding® and David J. Harding®*
2 Functional Materials and Nanotechnology Center of Excellence, Walailak University, Thasala District,
Nakhon Si Thammarat 80160, Thailand
Presenter’s E-mail: pongkamon.pr@mail.wu.ac.th
*Corresponding author: hdavid@mail.wu.ac.th
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Fine-tuning Dye Adsorption Capacity of UiO-66 Via Mixed-Ligand Approach

Chantamalinee Chantarangkul?, Chanida Jakkrawhad?® and Chompoonoot Nanthamatee®*
2 Department of Chemistry, School of Science, Walailak University, Nakhon Si Thammarat 80160, Thailand
Presenter’s E-mail: chantamalinee@gmail.com
*Corresponding author: chompoonoot.na@mail.wu.ac.th

67


mailto:chantamalinee@gmail.com
mailto:chompoonoot.na@wu.ac.th

Research Abstract %—O KU

DPST student conference on Science and Technology 2021
(DPSTcon2021) SCIKU  UNNERSTY

Synthesis and Characterization of Titanium Complexes Bearing Phenoxy-azo
and Phenoxy-imine Ligands and Their Application for the Ring-Opening
Polymerization of rac-Lactide

Wasan Joopor? and Pimpa Hormnirun®*
2 Department of Chemistry, Kasetsart University, Bangkok 10900, Thailand
Presenter’s E-mail: wasan.jo@ku.th
*Corresponding author: fscipph@ku.ac.th

A series of titanium complexes (1-9) based on bis(phenoxy-azo) (L1H-L-H) and bis(phenoxy-
imine) (LsH-LoH) ligands derived from azo coupling and Schiff base reactions were synthesized
and characterized using *H NMR spectroscopy. These complexes were evaluated as initiators in
the ring-opening polymerization of rac-lactide at 70, 100, and 130 °C. The titanium complexes
were prepared via the reaction between two equivalents of the appropriate ligand and one
equivalent of Ti(O'Pr)s. The desire complexes were obtained in fair to good yields (48-78%).
All rac-lactide polymerizations initiated by all complexes at 100 °C were well-controlled and
living, affording polylactides with predetermined molecular mass and narrow dispersity.
The microstructures of polylactides determined by the homonuclear decoupled *H NMR
spectroscopy technique were atactic in all cases. Kinetic studies revealed the first-order
dependency on the monomer concentration. The plots of molecular masses versus polymer
conversion were linear, illustrating the living polymerization.

Keywords: Titanium complexes, phenoxy-azo ligand, polylactide, ring-opening polymerization
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Metal complexes incorporated triazole macrocycle for anion recognition in
aqueous media

Inkarat Atirojwanich?, Thanthapata Bunchuay®*
2 Department of Chemistry, Mahidol University, Bangkok 10400, Thailand
Presenter’s E-mail: iinkarat.a@gmail.com
*Corresponding Author: thanthapatra.bun@mahidol.ac.th

Halogen bonding (XB), a highly directional and attractive intermolecular non-covalent interaction
formed between an electrophilic halogen atom and Lewis bases, has emerged as a complement
interaction to the ubiquitous hydrogen bonding (HB) for anion recognition and sensing especially
in aqueous media. To date, examples of XB hosts capable of anion binding incompetitive aqueous
media remain extremely rare. Herein, the design of XB ditopic macrocycles was synthesised via
strategic stepwised-macrocyclisation reaction. The target macrocycles contain three-main parts
including a) a polyether solubilizing group, b) anion binding motif, and c) metal-bipyridyl
(M(bpy)22*) complexes. Incorporations of an inert d®-transition metal (M= Ru, Os) complex in the
macrocycle can enhance anion binding affinities and add special functions such as optical,
fluorescent, and electrochemical anion sensing to such host molecule. Moreover, the scope of this
study is also extended to prepare neutral XB macrocycles capable of anion recognition in aqueous
media.

Keywords: macrocycle, metal complex, anion
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Nanooptosensor based on molecularly imprinted polymer composited with
guantum dots for the detection of trace cefoperazone

Nuntanut Chaitong?, Nutnicha Chansud?, Naphatsakorn Orachorn®and Opas Bunkoed®*
2 Center of Excellence for Innovation in Chemistry, Division of Physical Science, Faculty of Science, Prince of
Songkla University, Hat Yai, Songkhla 90112, Thailand
Presenter’s E-mail: nuntanut.cha98@gmail.com
*Corresponding author: opas.b@psu.ac.th

An optosensor based on the fluorescence quenching of nanocomposite probe was designed and
fabricated for the detection of cefoperazone. The developed sensing probe consisted of cadmium
telluride quantum dots (CdTe QDs) incorporated in molecularly imprinted polymer (MIP).
The composite CdTe QDs/@MIP nanoprobe was synthesized through a co-polymerization using
cefoperazone as a template, 3-aminopropyltriethoxylane (APTES) as a monomer, and tetraethyl
oxysilane (TEQOS) as a cross linker. The synthesized nanocomposite probe was characterized by
scanning electron microscope (SEM) and Fourier transform infrared spectrometer (FT-IR).
The developed nanocomposite probe exhibited a rough surface and spherical shape. To achieve
the highest sensitivity, the detection condition was optimized. Under the optimum condition, the
fluorescence emission intensity of nanocomposite probe decreased with increasing concentration
of cefoperazone, and the linearity was achieved in the range of 0.10 to 25.0 ug L. The limit of
detection (LOD) and the limit for quantification (LOQ) were 0.10 pg L and 0.32 pg L7,
respectively. The developed optosensor was utilized to detect cefoperazone in milk samples and
the results were in good agreement with high performance liquid chromatography (HPLC) method.
The developed nanooptosensor provided a good recovery between 80 and 98% with the relative
standard deviation less than 6%. The advantages of this optosensor are simple and rapid detection,
high sensitivity and good selectivity.

Keywords: Quantum dots, molecularly imprinted polymer, cefoperazone, fluorescence quenching,
optosensor
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Development of paper-based analytical device for fluorescence detection of
formaldehyde

Natthaporn Thongwattana®, Waleed Alahmad?, and Puttaruksa Varanusupakul®*
2 Department of chemistry, chulalongkorn University, Bangkok 10330, Thailand
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Flow-based Technique and Portable Device Utilizing
Environmentally-Friendly Orchid Reagent for Determination of Copper

Petcharat Sirisakwisut!, Nunnicha Janthon!, Benjaporn Theerawutthisart?,

Apisake Hongwitayakorn?, Jitnapa Sirirak! and Sumonmarn Chaneam®?
!Department of Chemistry, Faculty of Science, Silpakorn University, Nakhon Pathom, Thailand
2Department of Computing, Faculty of Science, Silpakorn University, Nakhon Pathom, Thailand

3Flow Innovation Research for Science and Technology Laboratories (FIRST Labs), Bangkok, Thailand
Presenter’s E-mail: sirisakwisut_p@silpakorn.edu
*Corresponding author: schaneam@gmail.com

Anthocyanin, pigment in orchid flowers, has been utilized as a natural reagent in flow-based
technique in order to potentially determine copper ion. This method has been investigated by the
color of anthocyanin-copper complex that could be measured from both general UV-Vis
spectrophotometer and a paired emitter detector diode (PEDD), a laboratory-made optical
detection unit. After applying with MS-Visual C# - fully automated sequential injection analysis
(SIA-PEDD) for on-line measurement, effect of LED color and physical parameters including zone
sequence, volume of reagent, and flow rate to detector, were investigated. At the optimum
condition, analytical performance of linear range between 100 to 3000 puM with limit of detection
87.0 UM, 1.13 %RSD and sample throughput of 42 sample.h™ were obtained. Additionally, for
on-site analysis, the use of portable photometric device called PICOEXPLORER with orchid
reagent was also studied. Color of LED light was selected. Some features were reported such as,
linear range between 5 to 25 mM, limit of detection 4.5 mM and 7.3 %RSD. Finally, the amount
of copper in dietary supplement and surface water was determined using the developed methods
and the results were compared with standard flame atomic absorption spectroscopy (flame-AAS).

Keywords: Green Chemistry, Orchid, Copper, SIA-PEDD
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Preparation of Nisin monoliths for enantioseparation by
micro-liquid chromatography

Apiwat Muekhunthod?, Ati Tesakulsiri® Kesara Ar-sanork® and Patcharin Chaisuwan®*
2 School of chemistry, Institute of Science, Suranaree University of Technology,
111 University Avenue, Muang District, Nakhon Ratchasima 30000, Thailand
Presenter’s E-mail: ppun,apiwat@gmail.com
*Corresponding author: p.chaisuwan@sut.ac.th

Enantiomer drugs could show differently bioactivity or pharmacokinetic properties in medical
treatment. Due to their similar chemical structure and physical properties, separation of the
enantiomer drugs require chromatographic column with active chiral centers. In this work,
synthesis of a novel chiral monolithic column from nisin was investigated by derivatizing nisin
monomer with glycidyl methacrylate before thermal co-polymerization with ethylene
dimethacrylate in presence of porogenic solvents (water, ethylene glycol, acetic acid, and
methanol). In order to obtain the monolith with good morphology, type of porogens, monomer
composition and ratio of monomer to porogens were optimized. Characterization of the prepared
monolith from scanning electron microscopy, and Fourier transform Infrared spectroscopy showed
that nisin successfully polymerized to form monolith with good porosity. Enantioseparation by the
nisin column using micro-liquid chromatography is under investigation.

Keywords: chiral chromatography, enantioseparation, micro-LC, nisin, organic polymer-based
monolith
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Prussian Blue modified pencil graphite electrode as
a hydrogen peroxide sensor

Parima Tiawpisitpong?, Chatpong Detsamran?, Rasamee Chaisuksant®*
a Department of Chemistry, Faculty of Science, Silpakorn University, Nakorn Pathom 73000
Presenter’s E-mail: tiawpisitpong.parima@gmail.com
*Corresponding author: rchaisuksant@gmail.com

A low-cost hydrogen peroxide sensor from a Prussian Blue modified pencil graphite electrode
provides a good alternative method for hydrogen peroxide determination. Prussian Blue was
electrodeposited by cyclic voltammetry for 16 cycles with an applied potential range of 0 - 0.750
V vs Ag/AgCl reference electrode, in a fresh solution containing 2 mM Ks[Fe(CN)g], 2 mM FeCls,
0.1 M HCl and, 0.1 M KCI with a constant stirring rate of 750 rpm (16 cycles). Effects of applied
potential range and number of scan cycle for working electrode activation were investigated. The
modified electrode displayed electrocatalytic activity towards the reduction of hydrogen peroxide
in an acid medium. Chronoamperometric detection of hydrogen peroxide in phosphate buffer pH
6.0 is possible at the operation potential of +0.1 V vs Ag/AgCI. The analytical performances of
hydrogen peroxide determination in sample will be reported in terms of linear concentration range,
sensitivity, and percentage relative standard deviation.

Keywords: Chronoamperometric detection, Hydrogen peroxide sensor, Pencil graphite electrode,
Prussian Blue.
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Transition-Matal Catalyzed C-O Bond Activation: Nucleophilic Substitution
and Deoxygenation Reactions

Sunisa Akkarasamiyo®*
Department of Chemistry, Faculty of Science, Kasetsart University, Chatuchak, Bangkok, 10900, Thailand
E-mail: sunisa.a@ku.ac.th

Development of methods for utilizing biomass as renewable energy and chemicals become important
research topic due to climate change, deplete of fossil also to valorize agriculture waste. Biomass based
carbon are hydroxygenated compounds in which we could use as an oxygenated electrophile in transition-
metal catalyzed reactions. In this seminar, we are going to present the C-O bond activation reaction of
alcohols and cyclic ethers (epoxides) for nucleophilic substitution reactions and deoxygenation,

respectively. The details of our observation and progression in this research area will be presented.
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Keywords: green chemistry, catalysis, nucleophilic substitution, deoxygenation
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Synthesis of ethyl cinnamate derivatives via Wittig reaction under
solvent-free conditions

Kullanat Khawkhiaw?, Apitsada Sombatkham?® and Praewpan Katrun®*
2 Department of Chemistry, Khon Kaen University, Khon Kaen 40000, Thailand
Presenter’s E-mail: kullanat_k@kkumail.com
*Corresponding author: praewka@kku.ac.th

Synthesis of ethyl cinnamate and derivatives was performed at room temperature under solvent-
free conditions with grinding. Different bases and overall stoichiometries of the starting
benzaldehyde and reagents were varied to optimize the reaction conditions. The reaction
conditions that lead to high yields of ethyl cinnamate (92%) were benzaldehyde (1 equiv),
potassium carbonate (1.5 equiv), and phosphonium chloride salt (1.5 equiv). Subsequently, these
conditions were employed as a standard condition to synthesize ethyl cinnamate derivatives and
aliphatic aldehydes. It was observed that these conditions led to excellent yields of products
containing either electron-withdrawing or electron-donating substituent, indicative of a broad array
of functional group tolerance on the aromatic ring. The products were mixtures of E- and Z-
stereoisomers with the E-stereoisomers as the major products. However, aliphatic substrates
caused a negative effect on the reaction, affording lower product yields compared to those obtained
from aldehyde substrates.

Keywords: alkyl cinnamate, green chemistry, grinding technique, Wittig reaction
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Synthesis of 2,4-Diiodoquinolines via the Intramolecular Cyclization of
o-Alkynylisocyanobenzenes

Jasarin Klaysuk® and Chutima Kuhakarn®P*
2 Department of Chemistry, Faculty of Science, Mahidol University, Bangkok 10400, Thailand
b Center of Excellence for Innovation in Chemistry (PERCH-CIC), Department of Chemistry, Faculty of Science,
Mahidol University, Bangkok 10400, Thailand
Presenter’s E-mail: Jasarin.kla@student.mahidol.ac.th
*Corresponding author: chutima.kon@mahidol.ac.th

Quinolines are privileged alkaloids found in a wide range of natural products and biologically
active compounds. Given the importance of quinoline-containing molecules in various fields,
a number of synthetic strategies were developed to access the quinoline scaffolds. Halogen-
containing quinolines are useful synthetic substances for further manipulation through metal-
catalyzed cross coupling reactions toward the synthesis of functionalized quinolines. Therefore,
in the present work, we investigated a synthetic methodology to access 2,4-diiodoquinolines
through an intramolecular cyclization of o-alkynylisocyanobenzenes. Primarily, the reaction of
o-(phenylethynyl)isocyanobenzene to prepare 2,4-diiodo-3-phenylquinoline was chosen as a
model reaction for optimization study. At present, the 2,4-diiodo-3-phenylquinoline can be readily
prepared in moderate yields.

Keywords: Intramolecular cyclization, lodine, Isocyanobenzenes, Quinolines
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Towards the synthesis of a glycoside analogue of 8-O-methylfusarubin

Wanrasa Bilhod® and Kwanruthai Tadpetch®*
2 Division of Physical Science, Faculty of Science, Prince of Songkla University, Hatyai, Songkhla 90112, Thailand
Presenter’s E-mail: 6010210370@psu.ac.th
*Corresponding author: Kwanruthai.t@psu.ac.th

8-O-Methylfusarubin (1) is a pyranonaphthoguinone natural product which displays excellent
cytotoxic activity against MCF-7 breast cancer cells with an 1Cso value of 1.01 uM with no
cytotoxic effect on noncancerous Vero cells. In this work, we are interested in synthesizing the
glycoside analogue 3 via glycosylation of 1 and L-daunosamine (2) in order to improve the
cytotoxic activity against MCF-7 cells. The daunosamine (2) is a component of doxorubicin which
is a highly effective anticancer drug. The synthesis of 1 was accomplished in 13 steps starting from
vanillin (4) by Diels—Alder cycloaddition between 5 and 2-methoxyfuran (6) as a key step to
construct naphthalene core. The synthesis of 2 started with 2-acetylfuran (8) by key Achmatowicz
reaction to provide the corresponding pyranone, which was subjected to Mitsunobu reaction to
obtain oxazolidinone 10 in 9 steps. Oxazolidinone 10 would be used as a precursor for the synthesis
of 2. The glycosylation between 1 and 2 would be performed to provide 3, which would be
evaluated for cytotoxic activity against MCF-7 cells.

Keywords: Achmatowicz reaction, daunosamine, Diels—Alder cycloaddition, 8-O-methylfusarubin
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The Synthesis of (+)-cis-(1S,6S)-Isopiperitenol from (-)-Isopulegol

Natcharapong Poonrak?® and Chaturong Suparpprom?*
2 Department of Chemistry, Naresuan University, Phitsanulok 65000, Thailand
Presenter’s E-mail: natcharapong2603@gmail.com
*Corresponding author: chaturongs@nu.ac.th

Isopulegol is a type of monoterpene which is contained in cannabis. It has health benefits
including: anti-inflammatory effect of gastrointestinal tract and anti-virus. It could indicate that
isopulegol may be an important substrate or intermediate for the biosynthesis pathway of
tetrahydrocannabinol (THC). This research is interested in using isopulegol as a starting material
to synthesize (+)-cis-(1S,6S)-isopiperitenol. The first step is synthesis of Isopulegone which
was performed by various oxidizing agents: dess-Martin periodinane (DMP), pyridinium
chlorochromate (PCC), 2-iodoxybenzoic acid (IBX), pyridinium chlorochromate (PCC) / silica,
2-iodoxybenzoic acid (IBX) / silica, 2-iodoxybenzoic acid (IBX) / acetic acid, manganese dioxide
and oxone. The summary show that dess-Martin periodinane (DMP) can be used as an oxidizing
agent in 92.72 %Yield, But the other oxidizing reagents produce mixture products which are
(R)-(+)-pulegone and cis-isopulegone. These mixtures products might be produced by isopulegone
rearrangement from electron delocalize in an acid condition. Then synthesis of 2-
phenylselenylisopulegone was synthesized by using LDA to substitute phenylselenium at C-2
position. This substitution product was obtained in 18.84 %Yield. Then synthesis of
isopiperitenone by using NalOs was found that the product could not be examined. The optimal
conditions for future synthesis have to be determined.

Keywords: Oxidation of (-)-Isopulegol, Isopulegone, (+)-cis-(1S,6S)-1sopiperitenol
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Regioselectivity of the reaction between dimethyl methylmalonate
and (alkylidene-pi-allyl)-Pd for synthesis of allenes

Thanaset Kititheerakul® and Panida Surawatanawong®*
2 Department of Chemistry, Faculty of Science, Mahidol University
Presenter’s E-mail: thanaset.kit@student.mahidol.edu
*Corresponding author: panida.sur@mahidol.edu
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Synthesis and biological activities evaluation of limonene derivatives

Thamonwan Penporn® and Waya Phutdhawong®”
2 Department of Chemistry, Faculty of Science, Silpakorn University, Nakhon Pathom 73000, Thailand
Presenter’s E-mail: ideagreen15@gmail.com
*corresponding author: waya.sengpracha@gmail.com

Limonene is classified as a terpenoid belonging to the monoterpene category and can be found on
the rind surface in citrus fruits such as oranges and lemons. It is found in the D-limonene form and
commonly used as a flavouring agent in the food industries and cosmetic products such as
shampoos, lotions, soaps, etc. Limonene has a wide range of biological benefits including
antimicrobial, antibacterial and anti-inflammatory activities. In this research, a limonene derivative
was prepared. Epoxidation of (+)-limonene was performed to form the limonene oxide followed
by epoxide ring opening with various nucleophiles to form the limonene derivatives.
These derivatives will be further investigated for their antimicrobial activities.

Keywords: limonene, limonene oxide, limonene derivatives, epoxidation
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Plasmonic Nanoparticles for Enhanced Photocatalytic Efficiency

Pannaree Srinoi® and T.Randall Lee>*
@ Department of Chemistry, Faculty of Science, Kasetsart University, Bangkok 10900, Thailand
b Department of Chemistry and the Texas Center for Superconductivity, University of Houston, Houston,
TX 77204-5003, USA
Presenter’s E-mail: pannaree.sr@ku.th
*corresponding author: trlee@uh.edu

This presentation focuses on the synthesis and characterizations of noble metal-based
nanoparticles for enhanced photocatalytic activity. The first study reports the simple and
reproducible synthesis procedure of ultrathin silica-coated hollow gold-silver nanoshells
(GS-NS@Si0>) with controllable silica shell thickness. The LSPR extinction peak of hollow
gold-silver nanoshells (GS-NS) are tunable in the range of visible to NIR region (500 — 900 nm).
Additionally, gold nanoparticles are also reported to broaden the photo-responsive range of
photocatalyst in the specific range of light. Another part of this presentation describes the synthesis
of gold-decorated metal alkaline earth titanate (MTO) nanoparticles, barium titanate (BTO) and
strontium titanate (STO) nanoparticles with various photo-responsive range. All the as prepared
nanoparticles including silica-coated GS-NS, BTO@Au, and STO@Au nanoparticles are
considered as promising materials to enhance photocatalytic activity of various photocatalytic

reactions.

Keywords: plasmonic nanoparticles, noble metal nanoparticles, photocatalysts
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Surface Modification of Silica-coated Magnesium Ferrite Nanoparticles for
Adsorption of Congo Red

Tanapong Kunakham?, Supawitch Hoijang?, Supon Ananta®, and Laongnuan Srisombat®*
2 Department of Chemistry, Faculty of Science, Chiang Mai University, Chiang Mai, 50200, Thailand
b Department of Physics and Materials Science, Faculty of Science, Chiang Mai University, Chiang Mai, 50200, Thailand
Presenter’s E-mail: bestkup265@gmail.com
*Corresponding author: laongnuan.sri@cmu.ac.th
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Reusable pectin-coated magnetic nanosorbent functionalized with an aptamer
for highly selective Hg?* detection

Peerapat Intakham?® Nunthiya Deepuppha®, Boonjira Rutnakornpituk and
Metha Rutnakornpituk®*
aDepartment of Chemistry, Faculty of Science, Naresuan University, Phitsanulok 65000, Thailand
Presenter’s E-mail: peerapati60@nu.ac.th
*Corresponding author: methar@nu.ac.th
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BODIPY-based boronic Acid: Synthesis, Characterization and Study of
Sensing Behaviours

Praepan Lapphaisal® and Supavadee Kiatisevi**
2 Department of Chemistry, Faculty of Science, Mahidol University, Bangkok 10400, Thailand
Presenter’s E-mail: praepan.lap@gmail.com
*Corresponding author: supavadee.mon@mahidol.edu

Pathogenic bacteria can cause infections such as tetanus, typhoid fever, diphtheria, syphilis, and
leprosy. They are also the cause of high infant mortality rates in developing countries. Rapid
identification of bacterial pathogens would thus inform a more effective, pathogen-directed
clinical treatment of the infection. Two key aspects of detections are the ability to correctly detect
and identify pathogenic bacteria, which requires consideration of sensitivity, specificity, cost, and
detection time, and the ability to identify bacteria directly from clinical samples. State-of-the-art
microbiological diagnosis of bacteria relies on phenotyping characterization via cultivation on
chromogenic media combined with DNA detection (PCR) or mass spectrometry (MS) approaches.
However, all these mentioned approaches require sampling, transport, purification, and/or
cultivation. Optical detection with the desired selectivity and sensitivity remains a challenge.
Inthis work, a fluorescent probe BODIPY-based boronic acid was thus designed. The boronic acid
functional group is responsible for specific binding to the cell wall of bacteria, and the BODIPY
unit should show the change in fluorescence signal upon bacteria recognition. The fluorescent
probe was synthesized and characterized. The study of bacteria detection is in progress.

Keywords: Bacteria detection, BODIPY, Fluorescence dye, Fluorescence sensor
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Synthesis and Characterization of Silver Nanowires and their Applications in
Sprays and the Formation of Thin Films

Kornrawee Srichan?, Nattarida Phuemkhunthod? and Sirinan Kulchat®*
2 Department of Chemistry, Khon Kaen University, Khon Kaen 43000, Thailand
Presenter’s E-mail: s.kornrawee@kkumail.com
*Corresponding author: sirikul@kku.ac.th

Silver nanowires (AgNWSs) are one of the well-known nanomaterials because of their outstanding
properties of high electrical conductance and can be applied in several applications such as
biosensors, optoelectronic devices, and security inks. In this study, we synthesized AgNW:s using
a polyol method by varying the concentration of sodium bromide (NaBr) to obtain AgNWSs with
diameters less than 50 nm which can be used as security ink due to their transparent properties.
We successfully synthesized AgNWs-0.0Br, AgNWs-0.55Br, AgNWs-1.1Br, AgNWs-2.2Br, and
AgNWs-3.3Br. Next, our prepared AgNWs were characterized by UV-VIS spectroscopy revealing
the surface plasmon resonance band at 350 and 380 nm. In addition, the morphology of AgNWs
was evaluated by Focused lon Beam-Scanning Electron Microscopy (FIB-SEM) showing average
diameters of AgNWs with less than 55 nm. In addition, we selected the sample AgNWs-1.1Br and
AgNWs-3.3Br to produce the spray solution and coated on some surfaces. Moreover, AgNWs-
1.1Br can be prepared as thin films and were characterized by Attenuated Total Reflection—Fourier
Transform Infrared Spectroscopy (ATR-FTIR Spectroscopy). Furthermore, we expect that
AgNWs may be used as a potential application in anti-counterfeit technologies and optoelectronic
devices.

Keywords: nanomaterials, nanowire, silver, thin film
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Clay supported earth-abundant metal phosphide nanoparticles catalyzing
sugar conversion to value-added chemicals

Patitta Preedanorawut?® Ratanakorn Teerasarunyanon? and Junjuda Unruangsri®*
2 Department of Chemistry, Faculty of Science, Chulalongkorn University, 10330, Thailand
Presenter’s E-mail: patitta331@gmail.com
*Corresponding author: junjuda.u@chula.ac.th

This work aims to transform monosaccharides (i.e., glucose and fructose) to HMF and HMF-
reduced products such as BHMF through a one-pot tandem catalysis. Therefore, an acid-catalyzed
Cr-exchanged montmorillonite K10 clay (Cr-K10) and a hydrogenate metal phosphide
nanoparticles (NixCo>xP) were combined. Metal phosphide nanoparticles were thermally
synthesized using Ni(ll) and/or Co(ll) salt with phosphite salt, in the presence of surfactants.
The nanoparticles were later dispersed on to the surface of Cr-K10. The synthesized catalysts were
characterized by several spectroscopic techniques to confirm the chemical structure. In addition,
effects of different types of ionic liquids including N-methylimidazolium chloride ([HMIM]CI),
1-butyl-3-methylimidazolium chloride ([BMIM]CI) and N-methylimidazolium bisulfate
([HMIM][HSO4]) on the catalytic activity were investigated. Due to the time limit, the catalytic
performance towards conversion of sugar into HMF was only examined. Results demonstrated
that using [HMIM]CI as medium provided the highest yield of HMF compared to other ionic
liquids. Furthermore, over 60% yields of HMF from fructose were obtained in all catalysts
(Cr-K10, Ni2P/Cr-K10 and Ni2P mixed with Cr-K10) at 120 °C within 1.5 h, while the HMF yields
from glucose were unsatisfyingly achieved. This suggested that the synthesized Ni.P/Cr-K10,
compared with Cr-K10, is found to be a good catalyst and can be potentially applicable for further
conversion to other value-added chemicals in the next step.

Keywords: 5-Hydroxymethylfurfural, lonic liquid, Metal phosphide nanoparticles, Montmorillonite
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Effects of pH and Ag cocatalyst on photodegradation property of BINbO4

Witchapon Pluekrungrot?, Praphaiphon Phonsuksawan® and Theeranun Siritanon®*
2 School of Chemistry, Suranaree University of Technology, Nakhon Ratchasima 30000, Thailand
Presenter’s E-mail: witchapon.prr@gmail.com
*Corresponding author: theeranun@sut.ac.th

Photocatalysis is an attractive way to solve environmental problems. Bismuth(l11) niobate is a
stable and good photocatalyst. This study aims to investigate the effects of pH and Ag addition on
photodegradation property of BiNbO4. BiNbO4 were prepared with hydrothermal method using
different pH of 4, 7, and 10. It was found that the samples contain different phase of BiNbO4.
The sample prepared at pH 7 is a mixture of triclinic and rhombohedral phase and it shows the
best efficiency of degrading Rhodamine B due to formation of heterostructure. The result show at
pH7 can more degrade dye than pH10 and pH4 catalyst, respectively. However, adding Ag
cocatalyst in BINbO4 cannot improve the catalyst.

Keywords: BiNbOa, hydrothermal, photocatalysts, silver
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Selective Ionic Sieving through
Two-dimensional (2D) Materials Based Laminar Membranes

Wisit Hirunpinyopas®
@ Department of Chemistry, Faculty of Science, Kasetsart University, Bangkok 10900, Thailand
Presenter’s E-mail: wisit. hi@ku.th

This work develops the use of self-assembled 2D materials as permeable membranes for
water purification. Such structures have been formed through the formation of a laminate on a
suitable support material, which is one of the anisotropic membranes (i.e., thin-film composite).

The stacking of 2D-materials is transformed as membranes using external supporting
materials (PVDF support). This provides laminar stacking membranes, which are shown to be
excellent candidate materials for use in water purification. This is due to the network of
nanocapillary channels formed between individual 2D nanosheets which exhibit a molecular and
ionic sieving effect. Simple chemical functionalization of the MoS> membranes with dyes
(MoS2/CV (crystal violet) and MoS»/SY (sunset yellow)) resulted in the enhancement of ionic
rejection and water permeance compared to those reported for graphene oxide (GO) membranes,
with long-term stability (no detectable swelling) in aqueous and organic media. Application of an
electric field across the membranes was used to investigate ion transport through the nanocapillary
channels. It was found that ion transport through MoS,/SY significantly decreased, by 2 orders of
magnitude compared to the bulk ion mobility, and exhibited a 10-fold reduction compared to
pristine MoS» as well as the transport parameters reported for GO, MXene (Ti3C,Tx) and polymeric
membranes. The effect of solute concentration, pH, and ionic charge/size on the ionic selectivity
of the MoS; membranes is also studied.

Size-selected graphene membranes have also been demonstrated to be capable of charge-
and size-selective ion sieving. It was found that lateral flake length and thickness of the graphene
play a crucial role in ion transport through laminar stacked membranes. The membrane with
smaller flakes exhibits the most tortuous nanocapillary channels, resulting in the reduction of ion
transport with high charge selectivity. The graphene membranes also provided excellent Na*
rejection, combined with a higher water permeance than reported for GO and MoS,; membranes.
Therefore, the study of the 2D membranes could be scaled up for potential applications in electro-
dialysis and ion-exchange for water purification technologies.

Keywords: membrane, ionic sieving, functionalization, MoS,, graphene
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Photocatalytic Properties of Cadmium Sulfide Quantum Dots (CdS QDs) in
Amidation Reaction

Sirawit Tidma® and Numpon Insin®*
2 Department of Chemistry, Faculty of Science, Chulalongkorn University, Bangkok 10300, Thailand
Presenter’s E-mail: arttiesirawit@hotmail.com
*Corresponding author: numpon.i@chula.ac.th

Amides are important compounds in organic chemistry. They are the main components of many
polymers. However, the amide synthesis process could need days and obtained low yield. It does
not create cost-effectiveness in industrial production. Therefore, researchers' current ways to
mitigate this problem is the use of photocatalyst can shorten the time in the process. This research
project aims at developing a procedure for the synthesis of CdS quantum dots (CdS QDs) with
high photocatalytic activity to be used as heterogeneous photocatalysis in amidation reactions. CdS
QDs were synthesized in two procedures. One of those two methods was found to be more
effective because Full-Width-at-Half-Maximum is lower than CdS QDs that was synthesized with
another procedure. CdS QDs from CdS-Catalyst Procedure2 were effectively stable within 14
days. Elemental distribution analysis was confirmed by SEM-EDS technique. Five different
samples of CdS QDs of different sizes were then synthesized using CdS-Catalyst Procedure2 to
compare the catalytic efficiency in amidation reaction, and the hydrodynamic size was measured
by DLS technique. Subsequently, CdS QDs were applied to compare the effective efficiency in
accelerating the amidation reaction. It was found that Blue CdS QDs were the most capable of
catalyzing in amidation reaction with the percentage of conversion of 37% and the percentage of
yield of 4%. Based on the observed results, if further experiments were obtained, the researcher
was expected to be able to use CdS QDs to better accelerate amidation reaction in different
conditions with higher percentage of conversion and yield.

Keywords: amidation reaction, quantum dots, photocatalyst, photocatalytic activity
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Enhanced photocatalytic performance of Zno/Bi;WOs heterojuctions toward
photodegradation of fluoroguinolone-based antibiotics in wastewater

Varanya Somaudon?, Tammanoon Chankhanittha?, Tanyaporn Photiwat?, Sujittra Youngme?,
Khuanjit Hemavibool? and Suwat Nanan®*
@ Materials Chemistry Research Center, Department of Chemistry and Center of Excellence for Innovation in
Chemistry (PERCH-CIC), Faculty of Science, Khon Kaen University, Khon Kaen, 40002, Thailand
b Department of Chemistry, Faculty of Science, Naresuan University, Phitsanulok, 65000, Thailand
Presenter’s E-mail: varanya.s@kkumail.com
*Corresponding author: suwatna@kku.ac.th

The development of ZnO/Bi:WOs photocatalyst with a high solar light responsive property and a
promising charge carriers separation efficiency has been demonstrated. A novel ZnO/Bi;WOs
heterojunction based on well dispersion of flower like Bi.WOs on the surface of rod like ZnO has
been synthesized. The prepared photocatalyst exhibited the orthorhombic phase of Bi;WOs
(BWO) together with the hexagonal phase of ZnO. The 0.05ZnO/BWO heterojunction
photocatalyst with the smallest size (9.24 nm) and lowest photoluminescence (PL) intensity,
implying highest electron hole separation efficiency, exhibited the highest photoactivity of 87%,
85%, and 84%, respectively, toward degradation of norfloxacin (NOR), ciprofloxacin (CIP), and
ofloxacin (OFL) antibiotics. The photocatalyst also provided a very high solar light driven
photodegradation performance of 97% toward degradation of NOR antibiotic for 120 min.
The generation of the ZnO/Bi;WOe heterostructures is the key factor for an enhanced
photocatalytic performance in the resultant photocatalyst. The photodegradation of the
fluoroquinolone antibiotics followed the first order reaction. Photogenerated hole plays an
important role in removal of NOR antibiotic. The chemical structure of the 0.05ZnO/BWO
heterojunction photocatalyst remained stable after photodegradation according to the catalyst, after
fifth run cycles, its photocatalytic efficiency decreased from 87% to 59%, implying its structural
stability and reusability. This work demonstrates a very high potential of the prepared
heterojunction 0.05ZnO/BWO photocatalyst for detoxification of fluoroquinolone-based
antibiotics in wastewater.

Keywords: ZnO/Bi;WOs, Photodegradation, Antibiotics, Solar light
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Development of advanced copper-based sensors for electrochemical nitrate
detection in environmental samples

Tariga Sritrakarn®, Somjai Teanphonkrang®, Albert Schulte®, Kamonwad Ngamchauga®*
aSchool of Chemistry, Faculty of Science, Suranaree University of Technology (SUT), 30000,
Nakhon Ratchasima, Thailand
bSchool of Biomolecular Science and Engineering (BSE), Vidyasirimedhi Institute of Science and Technology
(VISTEC), 21210 Rayong, Thailand
Presenter’s E-mail: ging.tarigar3@gmail.com
*Corresponding author: kamonwad@sut.ac.th

Nitrate fertilization is a routine agricultural strategy used to enhance plant growth and crop yield.
A problem, however, is the common overuse of the synthetic plant nutrient by farmers because
excess amount of nitrate tends to accumulate in the plants, soil and ground water and ultimately
end up as unhealthy contamination of food and drinking water. Environmental and food nitrate
monitoring is thus an important task and within this DPST-sponsored study a copper electrode-
based nitrate electroanalysis was targeted, as an alternative to existing electrochemical or optical
options. Tool for the nitrate measurements were glass-insulated copper disk electrodes. It was
observed that an in-situ pre-treatment of the copper disk detectors with a series of positive
(oxidizing) and negative (reducing) potential pulses improved their response toward nitrate in an
acidic measurement buffer. Cyclic voltammetry (CV) tests proved the high sensitivity of pre-
treated copper-disk electrodes for the reduction of nitrate ion and in square wave voltammetry
(SWV) trials their cathodic nitrate reduction peak scaled linearly with the nitrate electrolyte level
from 1 to 6000 uM. Under optimal conditions, the detection limit was 1 uM nitrate ion. In future
extensions of the work, the sensor will be employed for the determination of nitrate in model and
real sample.

Keywords: (Cyclic voltammetry (CV), Environmental nitrate monitoring, glass-insulated copper
disk electrodes, Square wave voltammetry (SWV))
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Catalyst grafted on Poly(2-Diethylaminoethyl Methacrylate) -Carboxymethyl
Chitosan for 4-Nitrophenol Reduction

Sukrita Chanthip?, and Metha Rutnakornpituk®”
2 Department of Chemistry, Naresuan University, Phitsanulok 65000, Thailand
Presenter’s E-mail: sukritac98@hotmail.com
*Corresponding author: methar@nu.ac.th
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Syntheses and Characterizations of Near-infrared Aza-BODIPY's Absorbing
Dye Towards Applications in Photothermal Cancer Therapy

Anawin Prajit?, Kantapat Chansaenpak® and Anyanee Kamkaew?*

2 School of Chemistry, Institute of Science, Suranaree University of Technology, Nakhon Ratchasima, Thailand 30000
b National Nanotechnology Center, National Science and Technology Development Agency,
Pathumthani, Thailand 12120
Presenter’s E-mail: Viewanawin@gmai.lcom
*Corresponding author: anyanee@g.sut.ac.th

At present, near-infrared absorbing dyes that can absorb and/or emit light in the near-infrared
(NIR) region gain much interests in biological and medical applications, since NIR light can
penetrate through biological tissue better than visible light. This study focuses on the synthesis
of NIR absorbing dyes and encapsulated to form nanoparticles for biological usage.
Aza-dipyrromethenes boron difluoride (aza-BODIPY) with benzene substituent at 1, 3, 5 and 7
positions was chosen as a core structure. The modified structure with trifluoromethyl and
dimethylamino groups at para-position of the substituted benzene rings was expected to exhibit
longer absorption and emission wavelengths due to the push-pull effect. Moreover, the
hydrophilicity of the dye can be improved by encapsulation to form nanoparticles. From,
preliminary results, photophysical properties of NIR aza-BODIPY (with push-pull effect), the dye
with CF3 and NMe;- substituent has the absorption wavelength in NIR region peaking at 871 nm
in DMSO, however, the dye does not show fluorescent emission due to relaxation by radiative
decay. In contrast, this dye displays some photothermal properties, i.e., heat generation after
excitation. Therefore, modification of aza-BODIPY with trifluoromethyl and dimethylamino
groups at para-position helps aza-BODIPY absorb light above 800 nm that could be used as a
photothermal agent. In addition, the polymeric nano form of this dye with a particle size ranging
around 70 to 80 nm for DSPE-PEG2000 polymer shows better water dispersibility than the free dye.
We believe that this nano system will be suitable to apply in photothermal therapy of cancer cells
in vitro and in vivo in the future.

Keywords: aza-BODIPY, organic nanoparticles, photothermal therapy, polymeric nanoparticles
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Composite of metal organic frameworks for arsenic adsorption

Apirak Kunanopparatn®*
2 Department of Chemistry, Chulalongkorn University, Bangkok 10330
Presenter’s E-mail: apirak.kunanop@gmail.com
*Corresponding author: fuangfa.u@chula.ac.th (F.Unob)

This research focused on the synthesis of metal organic frameworks (MOFs) and their composites
for arsenic(V) adsorption. The MIL-53(Fe) and NH>-MIL-53(Fe) were successfully synthesized
by the solvothermal method and characterized by X-ray diffraction (XRD) and Fourier transform
infrared spectroscopy (FTIR). Different composites of MIL-53(Fe), FeClz, NH>-MIL-53(Fe) and
chitosan were prepared. The effect of MOFs and FeCls content in the chitosan composite beads
was investigated. The obtained composites were used in arsenic(V) adsorption. The results showed
that chitosan composite beads were stable in water and exhibited a good efficiency in arsenic(V)
adsorption. The suitable condition for the composites synthesis was to use 40 %w/w MIL-53(Fe)
or 10% w/w FeClz.6H20. The beads containing MIL-53(Fe) showed a higher adsorption efficiency
than NH2-MIL-53(Fe)-beads. The effect of pH on arsenic(V) adsorption was also studied at pH 4
and pH 7. The suitable pH for arsenic(V) adsorption by composites containing MOFs and FeCls
was pH 4.

Keywords: adsorbs, MIL-53(Fe), chitosan, composite, arsenic(V), beads
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Effect of Peptide Hydrolysate Derived from Riceberry Rice Bran on
Colon Cancer Cell Line SW620.

Tantima Tawichatworabut?®, Paviga Limudomporn?, Pramote Chumnanpuen?
and Mesayamas Kongsaema® *
2 Department of Zoology, Faculty of science, Kasetsart University, Bangkok Thailand.
Presenter’s E-mail: tantima.ta@ku.th
*Corresponding author: fscimmk@ku.ac.th

Colon cancer is one of the most common cancer diagnosed in the human population and remains
a serious global health threat. In the previous study, Rice bran peptide hydrolysate has a potent
anticancer activity for several cancer cells. Thus, the study aimed to investigate the most active
peptide fraction of Riceberry rice bran on anticancer activities of colon cancer cell line. Rice bran
peptide hydrolysates were fractionated into 3 peptide fractions (>50 kDa, 50-30 kDa, and 30-10
kDa) by spin column at molecular weight cut-of. Anticancer activities of all fractions (0.625 — 10
mg/mL) against SW620 (metastatic colon cancer cell line) were determined after 24, 48, and 72-
hour treatments. The cell viability was evaluated by MTT assay in 96 well plate as triplicate. The
fraction >50 kDa showed significant anticancer activities against SW620 cell line at 5 mg/mL for
48 hours and 1.25, 2.5, 5, and 10 mg/mL for 72 hours. These results were further confirmed by
acridine orange/propidium iodide (AO/PI1) double staining cell morphological assessment and
percentage of total apoptosis was measured by flow cytometry through Annexin V-FITC/PI
staining. Our results showed that the fraction >50 kDa in 1.25, 2.5, 5, and 10 mg/mL induced cell
apoptosis in a dose - dependent manner after 72-hour treatment. However, further mechanistic
studies and peptides identification in this fraction are needed.

Keywords: Colon cancer, Riceberry rice bran, Anticancer peptides, SW620, Apoptosis
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Effect of p-coumaric acid on muscle strength and striatum tyrosine
hydroxylase in rotenone-induced Parkinson mice.

Nurinee Dolrahman?, Wachiryah Thong-asa®
2 Department of Zoology, Kasetsart University, Bangkok 10900, Thailand
Presenter’s E-mail: nurinee.d@ku.th
*Corresponding author: fsciwyth@ku.ac.th

Parkinson's disease (PD) is a neurodegenerative disease associated with dopaminergic neuron
damage which leads to motor dysfunction with concurrent loss of the muscle strength and
coordination impairment. We investigated on the effect of p-coumaric acid on both the muscle
strength and striatum tyrosine hydroxylase in the rotenone-induced Parkinson mice. Thirty male
ICR mice were randomly divided into 3 groups of Sham-veh, Rot-veh and Rot-pCA. Mice in the
Rot-veh group were received intraperitoneal injection of rotenone 2.5 mg/kg/48h and p-coumaric
acid (pCA) 100 mg/kg/48h was given alternately with rotenone injection in Rot-pCA group. Both
rotenone and p-coumaric were given continuously for 6 weeks. Muscle strength was evaluated
using hanging wire test. Striatum tyrosine hydroxylase evaluation using immunohistochemistry
was also determined. Results showed that rotenone significantly induced the weakness of muscle
strength at the 2" weeks following administration (at 2" week (p=0.0423); at 4" week (p=0.0149);
and at 6™ week (p=0.0236)). This study also found concurrently with the decline in striatum
tyrosine hydroxylase when compared Rot-veh group to Sham-veh group (p=0.00001). Treatment
with p-coumaric acid significantly improved the weakness of muscle strength at the 4" and 6%
week following administration (p=0.0045 and p=0.0149 respectively). It also significantly
prevented the reduction of striatum tyrosine hydroxylase when compared Rot-pCA group to the
Rot-veh group (p=0.0041). This study suggested that p-coumaric acid alleviated the weakness of
muscle strength and prevented the reduction in striatum tyrosine hydroxylase in rotenone-induced
Parkinson mice.

Keywords: Muscle strength, Parkinson mice, p-coumaric acid, Rotenone, Tyrosine hydroxylase
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Initial taxonomic analysis of human gut microbiome:
Case study of Thai infants

Kotchanipa Rukruam? and Wanwipa Vongsangnak "
2 Department of Zoology, Faculty of Science, Kasetsart University, Bangkok, Thailand
b Omics Center for Agriculture, Bioresources, Food, and Health, Kasetsart University (OmiKU), Bangkok, Thailand
Presenter’s E-mail: kotchanipa.r@ku.th
*Corresponding Author: fsciwpv@Kku.ac.th

Gut microbiome plays importance roles to the human body. The infant gut microbiome consists of
a complex and diverse microbial community. Initial taxonomic knowledge about infant gut
microbial communities supports medical and biological applications. Therefore, this study aimed
to investigate the microbial taxonomic profiles and diversities of Thai infants among aged 9, 19,
24 and 30 months using 16S rRNA sequence data. To explore, 16S rRNA gene sequences of 28
Thai infants were analyzed. The results showed that the dominant families were Lachnospiracea
(42.2%), Bifidobacteriaceae (26.6%), and Ruminococcaceae (10.9%). Moreover, we also found
that Lachnospiracea and Ruminococcaceae under the Firmicute phylum significantly showed
higher relative abundance in 30-month subjects than 9-month subjects (p-values =0.008 and 0.007,
respectively). In contrast, Bifidobacteriaceae under the Actinobacteria phylum showed lower
relative abundance at 30 months than 9 months (p-value = 0.006). However, the alpha-diversity
within gut microbiome at family level by Shannon and Simpson’s reciprocal indices across
different ages of infants from 9 to 30 months showed no difference in microbial community
between groups (p-value >0.05). This study serves as a useful first step allowing for further
investigation of taxonomic-wide metabolic functional infant gut microbiome in relation to disease.

Keywords: bioinformatics, gut microbiome, healthy infants, metagenomics
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A cytotoxicity evaluation of plasma-activated phosphate buffer saline on oral
squamous cell carcinoma based on three-dimensional of tumor spheroid

Krittaya Aksonnam?® and Pimchanok Pimton®?"
2 Biology department, School of Science, Walailak University: 222 Thaiburi, Thasala, Nakhon Si Thammarat, 80160
b Center of Excellence in Plasma Science and Electromagnetic Waves: 222 Thaiburi, Thasala,
Nakhon Si Thammarat, 80160
Presenter’s E-mail: krittaya.aon@gmail.com
*Corresponding author: pimchanok.pi@mail.wu.ac.th
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Determining the Potential of Weed Biomass for Fermentable
Sugar Production

Suwanan Wongleang? and Siripong Premjet®*
2 Department of Biology, Faculty of Science, Naresuan University, Pitsanulok 65000, Thailand
Presenter’s E-mail: Suwananwo60@nu.ac.th
*Corresponding author: Siripongp@nu.ac.th

To observe the potential of the lignocellulosic feedstock for bioethanol production, the main
chemical composition of lignocellulosic biomass were determined using National Renewable
Energy Laboratory (NREL) standard methods from three weed species including Imperata
cylindrica (cogon grass), Sorghum halepense (johnson grass), and Amaranthus viridis (slender
amaranth). The results indicated that the total solid of I. cylindrica (90.37 £ 0.02%) was
significantly higher than those obtained from A. viridis (88.91 + 0.01%) and S. halepense (84.17
+ 0.02%). However, the highest amount of cellulose and hemicellulose contents were observed
from S. halepense (51.67 + 3.78% and 30.13 + 2.14%) followed by 1. cylindrica (46.48 + 1.25%
and 23.14 + 0.66%) and A. viridis (29.88 £ 2.61% and 11.93 = 0.95%). Moreover, the amount of
lignin content which was lesser than 20% was achieved from I. cylindrica (17.47 + 0.05%) and
A. viridis (15.33 £ 0.01%) while S. halepense gave the most significant amount of lignin content
(20.52 + 0.11%). The cellulose/lignin ratio is one of the critical indicators for biomass. Among
weed species, the cellulose/lignin ratio of I. cylindrica (2.66) was slightly higher than S. halepense
(2.52) but the lowest this ratio was obtained from A. viridis (1.95). The potential of three weed
biomass for bioethanol production was predicted by the theoretical ethanol yield, which was
estimated from cellulose and hemicellulose contents. It found that various amount of ethanol yield
was produced from S. halepense (593.47 L/ton), I. cylindrica (504.69 L/ton) and A. viridis (302.77
L/ton), respectively.

Keywords: Bioethanol, Cellulose, Fermentable Sugar, Weed Biomass

103


mailto:Siripongp@nu.ac.th

"' Research Abstract -0 KU
“'. DPST student conference on Science and Technology 2021 ;
‘h"l " KJ\SETE_M_ART
(DPSTCOHZOZI) SCIKU  UNIVERSITY
|

Seed and callus cryopreservation of Hom Mali Daeng Rice
(Oryza sativa L.<-Hom Mali Daeng?)

Kantima Panglilad®*
2 Department of Biology, Khon Kaen University, Khon Kaen 40002, Thailand
Presenters E-mail: kantima_p@kkumail.com
*Corresponding author: kantima_p@kkumail.com

Rice landraces of Thailand are a valuable heritage and worth of conservation. Suitable protocol of
seed and callus cryopreservation of Hom Mali Daeng rice, one of rice landraces of Thailand was
investigated. For seed cryopreservation, experiments were divided into 3 groups. Group 1: gradient
freezing at 0°C and -20°C for 30 minutes, respectively before immersing in liquid nitrogen. Group
2: directly immersing in liquid nitrogen. Group 3: room temperature storage (control group).
All three groups were stored for 1, 3 and 5 months prior to germination for 14 days. The results
showed that both preserved period and process affected on germination percentage, stem length,
fresh weight and dry weight. After 5 months of storage period, directly immersed in liquid nitrogen
seed presented higher root length, fresh weight and dry weight than the control and gradient
freezing seeds. For callus cryopreservation using vitrification technique, calli were exposed in
PVS2 and PVS3 solutions for 0, 20, 40, and 60 minutes before immersing in liquid nitrogen for
24 hours. After thawing and regrowth, cryopreserved calli were cultured on MS medium with
1 mg/l NAA (1-Naphthaleneacetic acid) and 3 mg/l BAP (6-Benzylaminopurine) for 6 weeks.
The results revealed that calli exposed in PVS3 for 0 minute (calli added PVVS3 before immersing
in liquid nitrogen immediately) provided the highest survival percentage (100.00%). The second
survival percentage was shown in calli exposed in PVS2 for 40 minutes (75.00%). These results will
be used as a database for further conservation of rice landraces.

Keywords: Cryoprotectant, Liquid nitrogen, Rice germplasm, Seed germination
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Indole 3-Acetic Acid Production by Phylloplane Yeast and Its Application

Sakaoduoen Bunsangiam?®, Nutnaree Thongpae?, Savitree Limtong®® and Nantana Srisuk®*
@ Department of Microbiology, Faculty of Science, Kasetsart University, Chatuchak, Bangkok 10900, Thailand
b Academy of Science, Royal Society of Thailand, Bangkok 10300, Thailand
Presenter’s E-mail: fscints@ku.ac.th
*corresponding author: fscints@ku.ac.th

Indole-3-acetic acid (IAA) is a common plant growth hormone of the auxin class.
IAA biosynthesis in a basidiomycetous yeast Rhodosporidiobolus fluvialis DMKU-CP293 was
investigated in this study. The yeast strain showed tryptophan (Trp)-dependent IAA biosynthesis
when grown in mineral salt medium supplemented with 0.1% L-tryptophan. Identification of
the pathway intermediates of Trp-dependent IAA biosynthesis was carried out using gas
chromatography—mass spectrometry. The results indicated that tryptamine (TAM), indole-3-
acetamide (IAM) and tryptophol (TOL) were the main intermediates. However, only feeding
of indole-3-pyruvic acid (IPA) to the culture medium resulted in IAA peak detection in the culture
supernatant. Key enzymes of IAA biosynthetic routes via IPA, IAM and TAM were investigated
and results showed that the activities of tryptophan aminotransferase, tryptophan 2-
monooxygenase and tryptophan decarboxylase were observed in cell crude extract. This suggested
that IA A biosynthetic in this yeast mainly occurred via the IPA route with an involvement of [AM
and TAM pathways.

IAA production by Rhodosporidiobolus fluvialis DMKU-CP293 was also investigated
using one-factor-at-a-time (OFAT) approach and response surface methodology (RSM). IAA
production was initially studied and optimized in shake-flask cultivation using a cost-effective
medium (4.5% crude glycerol, 2% CSL and 0.55% feed-grade L-tryptophan). The optimized
medium resulted in an improvement in IAA production and a reduction in cost compared with
those obtained with a non-optimized medium. IAA production in a pilot-scale (100-L) bioreactor
was carried out and 3,569.32 mg/L of IAA was successfully produced based on the constant
impeller tip speed (Vip) strategy. Evaluation of the effect of crude IAA on Cyperus rotundus L.
growth indicated that the weed growth could be inhibited by 50 mg/L of crude IAA. This revealed
the possibility of using yeast IAA for weed control.

Keywords: yeast, indole-3-acetic acid, [AA biosynthesis, pilot scale, weed control
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Use of thermal imaging to study physiological response of
RDG6 rice seedling under alkaline stress conditions

Wongsakorn Wongla® and Watanachai Lontom**
a Department of Biology, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand
Presenter’s E-mail: w_wongsakorn@kkumail.com
*Corresponding author: watalo@kku.ac.th

Alkaline stress due to the excess level of NaCOs had several effects on plant growth and
physiology. Leaf temperature is one of the indicators of physiological status of plants in response
to abiotic stress. Thermography is a non-destructive analysis based on infrared imaging that can
be used to detect leaf temperature. In this research, the effects of alkaline conditions on seed
germination and the changing temperature together with the physiological responses in seedling
of RDG6 rice cultivar were studied. Rice seeds germinated on germination paper were subjected to
various concentrations of Na,COs. The results showed that seeds under 10-30 mM NaxCOs
germinated slowly than those of 0-5 mM Na2CO:s as indicated by lower coefficient of velocity of
germination and mean germination rate, and higher mean germination time. Seventeen-day-old
seedlings were imposed to alkaline conditions by adding 0, 5, 10, 15, 20, 25 and 30 mM Na2COs
to the nutrient solution. The alkaline stress reduced relative water content and had deleterious
effect on shoot and root growth. Membrane injury was detected, as shown by escalated electrolyte
leakage and MDA content. Thermal images showed high leaf temperature in seedlings exposed to
alkaline conditions. Additionally, crop water stress index and stomatal conductance index were
significantly changed in these seedlings (P<0.05). Based on the results from this research, the
injurious effects of alkaline stress on seed germination and seedling growth were observed by
increasing Na,CO3z concentrations. Moreover, thermography can be used to indicate the
relationship of plant temperature and physiological changes under alkaline stress.

Keywords: thermography, alkaline stress, sodium carbonate, leaf temperature
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Effect of environmental stresses on physiological responses, phytochemical
contents, and DsCGT1 gene expression of Dendrocalamus sp.

Siwaporn Hamarti® and Sarunyaporn Maksup®*
2 Department of Biology, Faculty of science, Silpakorn University, Nakhon Pathom, Thailand.
Presenter’s E-mail: hemsart_s@silpakorn.edu
*Corresponding author: maksup_s@silpakorn.edu
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Effects of environmental stresses on physiological responses, phytochemical
contents and dsF2H gene expression of Dendrocalamus sp.

Juthathip Janejobkhet® and Sarunyaporn Maksup®*
2 Department of Biology, Faculty of Science, Silpakorn University, Nakhon Pathom, Thailand
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Effect of phosphorus deficiency on allelophathic activity of rice (Oryza sativa L.)

Kanison Nualtem**, Lompong Klinnawee?®and Krittika Kaewchumnong?
2 Division of Biological Science, Faculty of Science, Prince of Songkla University, Songkhla 90112, Thailand
Presenter’s E-mail: 6010210325@psu.ac.th
*Corresponding author: 6010210325@psu.ac.th

Allelopathy is a phenomenon when a donor plant releases biochemicals to a receiver plant. These
biochemicals are known as allelochemicals, and they can stimulate or inhibit the germination and
growth of the receiver plant. Several studies have examined the effect of environmental stress
factors, such as weed, salinity, pathogen and nutrient deficiency, on allelochemicals released by
plants and found that stress factors affect both growth and allelopathic activity of plants. In this
study, two rice cultivars, i.e. Niaw look pueng and Nang loy, were grown in the nutrient solution
with two levels of phosphorus supply for 14 days. Growth parameters as well as phosphate and
total phenolic content were measured, and the allelopathic activity of shoot and root water extracts
were tested with lettuce (Lactuca sativa L.) seeds for three days. The results showed that under
phosphorus deficiency stress, the greenness of leaves (SPAD unit) of both rice cultivars was
increased and phosphate contents in shoot and root tissue of both rice cultivars were decreased,
while its allelopathic activity was increased. Extracts from rice shoot had higher inhibition on
germination and growth of lettuce seedlings than extracts from rice root and extracts from Nang
loy cultivar had higher inhibition on germination and growth of lettuce seedlings than extracts
from Niaw look pueng cultivar. However, phosphorus deficiency did not affect the total phenolic
content of both rice cultivars.

Keywords: allelopathy, Lactuca sativa, Oryza sativa, phosphorus deficiency
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Detected level of paraquat in Huai Yang Reservoir and its biological effects to
watermeal (Wolffia globose (Roxb.) Hartog & Plas)

Sasitorn Siankrathok® and Sineenat Siri**
a School of Biology, Institute of Science, Suranaree University of Technology, Nakhon Ratchasima 30000, Thailand.
Presenter’s E-mail: sasitornip@gmail.com
*Corresponding author: ssinee@sut.ac.th

Paraquat contamination, one of the environmental concerned issues, is globally due to its long
half-life and high toxicity to organisms. Paraquat has been banned in Thailand since 2020, but its
remaining levels in nature still require monitoring. Therefore, this research aims to survey paraquat
levels using the paraquat-aptasensor in the Huai Yang reservoir, which collects water discharges
from agricultural and residential areas near the Suranaree University of Technology. The results
showed that six of eleven locations in Huai Yang reservoir were paraquat-detected in a range of
12.0 - 14.4 nM. Also, watermeal (Wolffia globose (Roxb.) Hartog & Plas), the edible aquatic plant,
was used as a study model for paraquat effects. Paraquat exhibited the toxicity and growth
inhibition effects on watermeal in a dose-dependent manner. It caused a significant reduction of
chlorophyll A, chlorophyll B, and carotenoid contents. It also caused significant reductions in
superoxide dismutase, catalase, and glutathione reductase activities. These results suggested the
negative effects of paraquat, even at low concentration, on the edible Watermeal plant, implying
low sustainability of this plant in a paraquat-contaminant habitant.

Keywords: Detection, Oxidative stress, Paraquat, Watermeal
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Effects of Thai Herbal Extracts on Reducing Cadmium Toxicity

Pureeya Pitchayawat?, Choowong Auesukaree®* and Supeecha Kumkate?
2 Department of Biology, Faculty of Science, Mahidol University, Bangkok 1040
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When Design Meets Biology

Pakpoom Subsoontorn®*
@ Department of Biochemistry, Faculty of Medical Science, Naresuan University, Phitsanulok, Thailand
Presenter’s E-mail: pakpoomton@gmail.com

Advances in synthetic biology allow us to engineer more sophisticated biological systems at much
lower cost and shorter time than ever before. Such technological capabilities not only open a wide
range of possibilities in re-designing living organisms to serve human needs but also reduce a
barrier of entry for educators, artists, designers, and entrepreneurs to take part in governing the
directions future biotechnologies. In this talk, I will summarize recent history of biotechnology
that gave rise the age of designed biology as we know today. I will also briefly share my personal
experience on synthetic biology / biodesign research and educational projects, ranging from
sequence specific antimicrobials to agricultural biocontrol, engineering aquaculture live feeds,
DNA data storage for space mission and a biohacker workshop for teenagers.

Keywords: synthetic biology, biodesign, hacking biology
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Cytogenetic analysis of whiskered myotis (Myotis muricola, 1846) by
conventional staining, Ag-NOR staining and Fluorescence in situ
hybridization techniques

Paveen Piyatrakulchai®* and Alongklod Tanomtong®
2 Department of Biology, KhonKaen University, KhonKaen 40002, Thailand
b Department of Biology, KhonKaen University, KhonKaen 40002, Thailand
Presenter’s E-mail: paveen.p@kkumail.com
*Corresponding author: paveen.p@kkumail.com

Whiskered myotis (Myotis muricola, 1846) is similar morphological characteristics to other Myotis
species and also one of the most karyotypically conservative genera. Thus, it is essential to find
important characteristics to support the classification. Whiskered myotis form Maha Sarakham
province was investigated in this research. Mitotic chromosome was prepared directly from bone
marrow of specimens after in vivo colchicine treatment. Conventional staining technique was
applied to stain the chromosome with 20% Giemsa’s solution. Ag-NOR staining and Fluorescence
in situ hybridization were used to detect chromosome markers. The results showed that the number
of diploid chromosomes of whiskered myotis was 2n = 44, fundamental number (NF) was 53 in
male and 54 in female. The types of chromosomes were 6 large metacentric chromosomes, 2 small
submetacentric chromosomes, and 34 small telocentric chromosomes. The sex determination was
XY system which X chromosome was a large metacentric chromosome and Y was a small
telocentric chromosome. Secondary constrictions were located on centromere of q arm of
chromosome 8" and 16™. The hybridization d(CGG)1o was distributed all of chromosome as well
as whole genome, while d(GC)1s repeat was specifically presented on chromosome 1%, 4" and 10™.
The karyotype formula for whiskered myotis is as follow:

2n (44) = LM+ S+ S's4+ Sex chromosome

Keywords: chromosome, fundamental number, chromosome markers, secondary constriction,
karyotype
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Identification of putative toxin genes from the stinging nestle caterpillar,
Parasa consocia, transcriptome

Ramita Ladee?® and Patamarerk Engsontia®”
2 Division of Biological Science, Faculty of Science, Prince of Songkla University, Hat Yai, Songkhla,
Thailand 90110
Presenter’s E-mail: 6010210366@psu.ac.th
*Corresponding author: patamarerk.e@psu.ac.th

Lepidoptera is a highly diverse insect order with 160,000 described species. The caterpillars of
more than 100 species from 12 families are venomous, which causes mild to severe symptoms to
humans in contact. The stinging nettle caterpillar, Parasa consocia, possesses local effect venom
that causes dermatitis, allergic reaction, and pain. Previously, neurotoxins that activate pain
receptors have been identified from this species, but the total composition of the toxin genes has
not been fully characterized. This study aims to identify all candidate toxin genes from its
transcriptome generated from its publicly available RNAseq reads. Our assembly has 179,043
contigs with 745.69 bp average contig lengths and 1,359 bp N50 contig length. We identified 113
genes encoding toxins commonly found in venomous animals. The largest group is proteolytic
enzymes, including serine protease, peptidase, and metalloproteinase. The second-largest group is
peptidase inhibitor, including, serpin, kazal-type inhibitor, and trypsin inhibitor-like (TIL).
We also found carboxylesterase, CAP superfamily, acid phosphatase, antimicrobial peptide,
lipocalin, and phospholipase A2. Furthermore, we identified 14 knottin-like toxins, which have six
conserved cysteine residues. The predicted 3D structures of these proteins are similar to
neurotoxins from spiders, scorpions, and cone snails. This study provides new knowledge about
toxin proteins from a caterpillar in the family Limacodidae. They can be a new source for drug
discovery and the development of caterpillar antivenom.

Keywords: caterpillar envenomation, urticating dermatitis, venomics
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Evaluation of ticagrelor as a novel bacterial lysis for nucleic acid extraction
from hard-to-break bacteria

Pansa Leejareon?, Matthew Phanchana® and Phurt Harnvoravongchai®*
2 Department of Biology, Faculty of Science, Mahidol University, Bangkok 10400, Thailand
b Department of Molecular Tropical Medicine and Genetics, Faculty of Tropical Medicine, Mahidol University,
Bangkok 10400, Thailand
Presenter’s E-mail: pansa.lee@student.mahidol.edu
*Corresponding author: phurt.har@mahidol.edu

Nucleic acid extraction is a fundamental process in the study of genetics and molecular biology.
To disrupt the bacterial cell, several methodologies have been currently using. The properties of
extracted DNA depend on disruption method and complexity of bacterial cell wall. Ticagrelor is a
drug for treating patients with acute coronary syndromes. Surprisingly, the durg also displays
antibacterial activity in Gram-positive bacteria possibly via cell wall disruption. Thus, the aim of
this study is to evaluate the use of as a potential cell disruption agent for DNA extraction of hard-
to-break bacteria. Different concentrations of ticagrelor were applied for nucleic acid extraction,
and compared with those were extracted by sonication and bacterial nucleic acid extraction Kit.
The nucleic acid extract was determined for quality and quantity by nano drop and PCR. DNA
concentration, and absorption ratio of 260 and 280 were evaluated. DNA extraction from
Clostridioides difficile (C. difficile) extracts with 80 pg/ml of ticagrelor were observe to be 88.9
ng/ul which showed to be the highest among other concentrations tested. Incubation of the samples
at 45°C improved yield of extracted DNA. Whereas, ticagrelor did not enhance the DNA extraction
efficiency in Mycobacterium smegmatis (M. smegmatis). For the quality examination using, the
sample of C. difficile with 60 pg/ml of ticagrelor at room temperature and those obtained from
extraction kit seem to be low quality. For M. smegmatis, all samples with ticagrelor showed to
have good quality. Moreover, all DNA extracted could be used for PCR. We found no potential to
apply ticagrelor for improving cell lysis in DNA extraction process.

Keywords: Cell lysis, Hard-to-break bacteria, Nucleic acid extraction, Ticagrelor
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CRISPR/Casl2a-mediated Genome Editing to Induce Fetal Hemoglobin
Expression for Beta-thalassemia Treatment

Bantita Thuankul?, Suppanut Fupongsiriphan®, Suradej Hongeng®, Suthat Fucharoen®,

and Natee Jearawiriyapaisarn®*
2 Department of Biology, Faculty of Science, Naresuan University
b Thalassemia Research Center, Institute of Molecular Biosciences, Mahidol University
¢ Department of Pediatrics, Faculty of Medicine Ramathibodi Hospital, Mahidol University
Presenter’s E-mail: bantitat60@nu.ac.th
*corresponding author: natee.jea@mahidol.edu

Beta-Thalassemia, one of the most common genetic blood disorders worldwide, is characterized
by reduced or absent production of beta-globin chain and adult hemoglobin (HbA, alphazbetay),
leading to anemia. Clinical and experimental studies have shown that the severity of
beta- thalassemia can be ameliorated through increased expression of fetal hemoglobin
(HbF; alphazgammaz), which is normally expressed during fetal stage and silenced soon after
birth. Therefore, reactivation of HbF expression is a well-defined therapeutic strategy for
beta-thalassemia. Recently, a clinical study has shown that a CRISPR/Cas9-mediated disruption
of erythroid specific enhancer of a gamma-globin repressor BCL11A increased a therapeutic level
of gamma-globin and HbF, leading to clinical improvements of a beta-thalassemia patient.
Here, we developed an alternative genome editing technology to disrupt BCL11A erythroid-
specific enhancer by using CRISPR/Casl2a as a therapeutic strategy for beta-thalassemia.
Three guide RNAs (gRNAs), gRNA1 gRNA2 and gRNA3, were designed to target BCL11A
erythroid-specific enhancer located in BCL11A intron 2 and cloned into pU6-Lb-crRNA, a
Lachnospiraceae bacterium gRNA-expressing plasmid. The pU6-Lb-crRNA containing gRNA
sequences and pcDNA3.1-hLbCpfl, a Casl2a-expressing plasmid, were transfected into a human
embryonic kidney 293T (HEK293T) cells for evaluating gRNA cleavage efficiency by T7
endonuclease | (T7EI) assay. The results showed that all gRNAs mediated insertions and deletions
(indels) with average cleavage efficiencies of 29.19%, 38.90% and 46.97% for gRNAL, 2, and 3,
respectively. Although, this study demonstrated that the designed gRNAs effectively target the
enhancer of BCL11A, further investigations of their HbF induction efficiencies in erythroid
progenitor cells would be required.

Keywords: beta-thalassemia treatment, CRISPR/Cas12a, BCL11A, HbF induction
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Development of rapid cadmium-detection system based on DNA aptamer
couple with gold nanoparticles

Pavarisa Pusurinkham?® and Sineenat Siri**
2 School of Biology, Institute of Science, Suranaree University of Technology, Nakhon Ratchasima 30000, Thailand
Presenter’s E-mail: ps.pavarisa@gmail.com
*Corresponding author: ssinee@g.sut.ac.th

Cadmium contamination is one of the most globally concerned issues due to its highly toxic to
humans and organisms in the environment. Traditional methods for cadmium detection are
complicated laboratory analyses, causing a simple onsite method still in demand. This work aims
to develop a colorimetric aptasensor for cadmium detection based on aptamers and gold
nanoparticles (AuNPs). The spherical AuNPs of about 13 nm were obtained from a synthesis,
which their identity was confirmed by UV-Vis spectrum and selected area diffraction (SAED)
analyses. Six novel aptamers of 12 nucleotides were designed; A1-A6. Among these, the A6
aptamer exhibited the highest binding to cadmium ions, so it was chosen to develop an aptasensor.
In this system, the reaction color turned from red to blue with cadmium presence in a dose-
dependent manner. These changes were due to the specific binding between aptamer and cadmium
ions, resulting in the unprotected AuNPs being salt-induced aggregation. This developed A6-
aptasensor could detect cadmium in the linear range of 2.5 to 50 uM with the limit of detection
(LOD) at 1.72 uM. It was selective for cadmium and not significantly bound other metal ions
(copper, iron, lead, manganese, nickel, silver, and zinc). The A6-aptamer showed a high recovery
rate of cadmium detection in a range of 92.0-103.6% and the relative standard deviation values
less than 5% in cadmium-spiked tap and pond water. The results of this work demonstrated the
potential application of A6-aptasensor as the simple, rapid, and sensitive system for onsite
cadmium detection.

Keywords: Aptamer, Aptasensor, Cadmium, Detection
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Cytogenetic and erythrocyte morphology of Indochinese caecilian
(Ichthyophis bannanicus) and dark-sided frog (Sylvirana nigrovittata)
from Chiang Mai University

Peeranut Winidmanokul?® and Isara Patawang®*
@ Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai 50200, Thailand
Presenter’s E-mail: peeranut_winid@cmu.ac.th
*Corresponding Author: isara.p@cmu.ac.th

This study analyzed the cytogenetics and erythrocyte morphology of female Indochinese caecilian
(Ichthyophis bannanicus) and dark-sided frog (Sylvirana nigrovittata) collected from Chiang Mai
University. The metaphase chromosome preparation was obtained from gastrointestinal tissue in
caecilian, bone marrow and testes in frog. The chromosomes were stained by Giemsa staining and
Ag-NOR banding techniques. The blood preparation was directly obtained from cardiac puncture.
The blood smear was stained by Wright-Giemsa for blood morphology observation. The results
showed that the diploid number (2n) of female Indochinese caecilian and dark-sided frog were
42 and 26, respectively. There was no different size of chromosome related to sex. The karyotype
of female Indochinese caecilian presented 18 metacentric 4 submetacentric and 20 telocentric
chromosomes, while the karyotype of dark-sided frog revealed 12 metacentric and 14
submetacentric chromosomes. For the erythrocyte morphology of female Indochinese caecilian,
the area of respective erythrocyte and nucleus were 432.69 um? and 114.35 um?, hence the
nucleocytoplasmic ratio was 0.27. In part of dark-sided frog, the area of respective erythrocyte and
nucleus were 202.38 um? and 33.84 um2, hence the nucleocytoplasmic ratio was 0.17. Decreasing
in size and nucleocytoplasmic ratio of erythrocyte can illuminate the adaptation of dark-sided frog
to more activity level (e.g., jumping and swimming) leading to use higher consumption of oxygen
than Indochinese caecilian which rarely moves around and has low activity level. Moreover, these
results support that dark-sided frog is able to habit in varied environment. This study will be useful
for the further studies related to adaptation, evolution and taxonomy of amphibians and related to
environmental disturbance in particular area.

Keywords: cytogenetics, erythrocyte, . bannanicus, S. nigrovittata
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Genetic anthropology at a glance: DNA of Lanna

Jatupol Kampuansai®*
Department of Biology, Faculty of Science, Chiang Mai University
E-mail: Jatupol K@cmu.ac.th

Thailand geographically locates at the main crossroad of the modern human’s “Out of
Africa” migration, either north to northern Asia and subsequently America, or south to Australia
and Oceania. Archaeological evidence revealed that this region has been inhabited by humans
since prehistoric time. Thailand had passed several ancient civilizations, some following one after
the others and some were contemporaneous. Thailand and adjacent nations were involved in at
least three major waves of human migration through Southeast Asia, according to recent research
of ancient genomes from skeletal remains in Thailand, Vietnam, Myanmar, and Cambodia.
Hunter-gatherers first arrived some 45,000 years ago. During the Neolithic, early Austroasiatic-
speaking migrants from southern China brought cultivation to mainland Southeast Asia. Then,
around 3,000 years ago, another wave of Austronesian migrants came in Myanmar from China,
arriving in Vietnam around 2,000 years ago, and Thailand about 1,000 years ago. Various ethnic
groups currently residing in Thailand are genetically identified as offspring of prehistoric ancestors
and have a different structure than the mainstream Thai population.

Northern part of Thailand had been residences of human being since the prehistorical
period. The Hariphunchai kingdom, a state-level civilization of the Mon people, was created in
the seventh century A.D. The Hariphunchai was at its golden age in the early thirteenth century
A.D. but fell in 1292 A.D. to an armed force of Tai-speaking group marching from northward.
The Lan Na kingdom was then founded, and it became the Tai civilization's centre. The results of
Y-chromosomal and mitochondrial DNA lineage investigations showed two key findings
concerning Thais living in the north. First, the Austro-Asiatic group has lower genetic diversity
and heterogeneity than the Tai-Kadai. Second, significant genetic heterogeneity was discovered
across populations belonging to the same ethnolinguistic group but living in different locations.

Thus, the genetic differences among the people of Lan Na had been established by genetic
anthropology, an emerging area of research that integrates DNA testing with archaeological,
historical, and linguistic information. Future research on the spread of founder mutations linked to
genetic illnesses or disease predisposition will benefit from this knowledge.

Keywords: population structure, ethnic group, Northern Thailand, genetic anthropology
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Monitoring of coral reefs status after the spread of 2019 Coronavirus Diseases
(COVID-19) at Hat Chao Mai National Park.

Thachanon Sinso?, Supaporn Prempree® and Sakanan Plathong?®*
2 3 Division of Biological Science, Prince of Songkhla University, Songkhla 90110, Thailand
b Marine National Park Operation Centre 3, Trang 92150, Thailand
Presenter’s E-mail: 6010210342@psu.ac.th
*Corresponding author: sakanan.p@psu.ac.th

Coral reefs in Hat Choa Mai National Park were healthy and beautiful especially some areas of
Ko Kradan and Ko Cheuk. It has been attracting a lot of tourists travelling into the areas.
The ecosystems were threatened from extensive tourism activities. It has driven directly to coral
degradation. However, in 2020, there have been facing the Coronavirus Diseases (COVID-19)
pandemic that cause the number of tourists decreased and reduced damage on corals. In this study,
we monitored the status of coral reefs after the epidemic of COVID-19 in Hat Chao Mai National
Park. We set up a photo belt transect in Ko Kradan and Ko Cheuk and utilized Coral Point Count
with Excel extensions (CPCe) software to estimate the percent cover of coral reef. The status of
coral reef in 2017-2020 are calculated from the photos collected from the same method from
Marine National Park Operation Centre No. 3, Trang. The results showed that the decrease of
tourism activities has not yet changed the status of coral reef. Ko Kradan still classified as
demonstrate healthy coral reefs and threat coral reef in Ko Cheuk. However, the coral reef in
Ko Cheuk has been recovered from disturbance revealed by the significantly increased of the
percent cover of coral reef (significance F = 0.01 and r2= 0.89). Furthermore, there were a higher
number of coral genera recruited in the reef compared to the previous years. Recovery is not found
in Ko Kradan since coral reefs in this area have previously got a higher intensity level of
disturbance than coral reefs in Ko Cheuk.

Keywords: Status of coral reef, Hat Choa Mai National Park, Photo belt transect, CPCe, COVID-19
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Quantifying habitat patterns and riparian corridors for Asian small-clawed
otter (Aonyx cinerea)

Nalinee Kongkaew? and Naparat Suttidate®*

2 Department of Biology, Walailak University, 222 Thaiburi, Thasala, Nakhon Si Thammarat 80160
b Akkhraratchakumari Veterinary College, Walailak University, 222 Thaiburi, Thasala,
Nakhon Si Thammarat 80160
Presenter’s E-mail: nalinee4277@gmail.com
*Corresponding author: nalinee4277@gmail.com

The Asian small-clawed otter (Aonyx cinereus) is a small mammal and vulnerable species.
Owing to anthropogenic activities especially habitat loss and fragmentation, populations of this
otter have declined rapidly. An assessment of habitat connectivity patterns is one of the
management methods to conserve wildlife species. It can facilitate movement and gene flow
among populations. My goal was to evaluate habitat connectivity patterns for the Asian
small-clawed otter in Khlong Saeng - Khao Sok Forest Complex. First, I identified suitable habitat
patches in seven protected areas within the forest complex using water body with 300-meter buffer,
elevation, slop, and annual precipitation. Second, | assessed habitat connectivity base on circuit
theory analysis using Circuitscape software. Finally, | applied a probability of connectivity index
(PC) using Conefor Sensinode 2.2 based on graph theory to assess the relative importance of each
suitable habitat patch and dispersal corridor. As a result, | identified 28 suitable habitat patches
and two potential dispersal corridors in Khlong Saeng - Khao Sok Forest Complex. However, most
suitable habitat patches were isolated and only five patches connected to Ratchaprapha Dam with
two potential dispersal corridors. | also found that the dam was the most imperative habitat patch
maintaining the connectivity network in the forest complex with PC = 99.06%. In conclusion,
suitable habitat patches were fragmented and only one habitat connectivity network was found
adjacent to the Ratchaprapha Dam to maintain populations of the Asian small-clawed otterin
Khlong Saeng - Khao Sok Forest Complex Thus, increasing potential habitat connectivity and
improve habitat quality are crucial for a viability of the species.

Keywords: Circuit theory, Graph theory, Habitat connectivity, Small mammal
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Phosphorus leaching from soil treated with hydroxyapatite nanoparticle

Kritsanakarn Burana®*
2 Department of Biology, Suranaree University of Technology, Nakhonratchasima 30000, Thailand
Presenter’s E-mail: kritsanakarn305@gmail.com
*Corresponding author: kritsanakarn305@gmail.com

Hydroxyapatite nanoparticles are natural, environmentally friendly and cheap compounds.
Hydroxyapatite nanoparticles contain calcium and phosphorus which are the macronutrients of
plants. Therefore, hydroxyapatite nanoparticles have potential to be developed as a fertilizer for
agriculture in the future. However, environmental problems from phosphorus leaching remain
a concern. In this study, we measured leaching of total dissolved phosphorus (TDP) which includes
dissolved organic phosphorus (DOP) and dissolved inorganic phosphorus (DIP) during 10 days in
undisturbed soil columns. The soils were SUT potting soil purchased from SUT Farm. The soil
samples were treated with hydroxyapatite nanoparticle (1000 mg/kg) and a commercial fertilizer.
Deionized water was applied at the rate of 200 ml/day. The leachate was analyzed for TDP.
The results showed that TDP was more dissolved from commercial fertilizer than from
hydroxyapatite nanoparticle. However, when the data was analyzed statistically, there was no
significant difference at p<0.05.

Keywords: Dissolved phosphorus, leaching, Hydroxyapatite nanoparticles, spectrophotometry
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Taxonomy of a caprine (Mammalia: Bovidae) from Satun:
implication for paleobiogeography of Caprinae

Korn Thammasiri®*
2 Department of Biology, Mahidol University, Bangkok 10400, Thailand
Presenter’s E-mail: korn.tha@student.mahidol.ac.th
*Corresponding author: korn.tha@student.mahidol.ac.th

Currently, the Chinese goral (Naemorhaedus griseus) is endangered species in Thailand and has
been declared a protected wildlife under the Wild Animal Reservation and Protection Act, BE
2535. It lives in high mountain grassland that found distributed in the Eastern and Southern of
China, Myanmar, Vietnam to the Northern of Thailand. Here we study an unknown caprine
specimen found from a cave in Satun Province, Southern Thailand. The morphological studies of
the fossil that it was assumed to be a Chinese goral. Therefore, to identify species, sex and age by
the bone and tooth of fossil was described and CT Scanned. Then it was analyzed and compared
with other caprines and bovines, as well as cervids from museums and literatures.
The study of the paleobiogeoography distribution of the caprines reveals the distribution at that
time. In addition, 3D imaging techniques from photographs are also used to create digital
databases. The specimen shows bovid characters. It was assigned here to the Caprinae based on
morphology of the teeth and size of the mandible which resembles Naemorhedus griseus and the
HI-index too. However, paleontological distribution is closer to Capricornis sumatraensis than N.
griseus. The study will shed light to the more further work of paleodiversity.
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Discriminatory power of DNA markers in epiphyllous liverworts genus
Leptolejeunea from Thailand

Chayaporn Lakmuang?® and Ekaphan Kraichak®*
2 Department of Botany Faculty of Science, Kasesart University
Presenter’s E-mail: Chayaporn.la@ku.th
*Corresponding author: fsciepk@ku.ac.th

Leptolejeunea is a genus of epiphyllous liverworts that grow on leaves. Their small size makes
it difficult to identify to the species level by morphology. Therefore, we need the DNA barcoding
technique to help identify species, which would allow for automated identification with
metabarcoding in the future. Therefore, this project focuses on comparing the efficiency of
DNA markers 3 markers (rbcL, trnL-F, and I1TS2) in discrimination of Leptolejeunea species.
trnL-F was the most efficient in discriminating a species. It could discriminate L. vitrea,
L. elliptica, and L. subdentata (3 out of 8 species) and had significantly higher interspecific
distance than intraspecific distance, as their P-value is less than 0.05. However, not all species can
be discriminated with the trnL-F, potentially because of the problem with DNA markers not being
specific with Leptolejeunea, poor sequence quality, or problematic species circumscription.

Keywords: DNA barcoding, DNA markers, epiphyllous liverwort
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Discrimination among some of Dendrocalamus Nees genotypes using
Start codon targeted (SCoT) markers

Sirintip Tongia®*
2 Department of biology, Faculty of science, Silpakorn University, Thailand
Presenter’s E-mail: TONGIA_S@silpakorn.edu
*Corresponding author: sengsai_s@silpakorn.edu

DNA markers have numerous applications in genetic diversity studies. Start codon targeted
(SCoT) marker is one of the techniques used to assess genetic diversity studies. SCoT marker was
developed based on the short conserved region in plant genome surrounding the ATG start codon.
SCoT marker was used for the first time to identify and investigate the genetic relationship
of Dendrocalamus Nees in Thailand. Thirty six primers were used to screen all of the DNA
samples. Ten primers were selected and used for genetics DNA fingerprint of 32 genotypes of
Dendrocalamus Nees. A total 10 primers generated 142 polymorphic bands with average of 14.2
bands per primer. The polymorphic informatics content (PIC), effective multiplex ratio (EMR)
and marker index (MI) values were 0.26, 15.8 and 4.17 respectively. The clustering analysis by
unweighted pair group method with arithmetic mean (UPGMA) was performed and the samples
were grouped into two main groups. Three samples of Pai bong yai and Pai bong yai nor whan
were grouped together, while Pai bong kai was segregated out. The present study shows that SCoT
markers can be used for the genetic diversity studies in Dendrocalamus Nees.

Keywords: Bamboo, Genetic relationship, DNA marker, SCoT marker and Dendrocalamus Nees.
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EXPOSURE TO TRAFFIC-GENERATED AIR POLLUTANTS ON
ANGIOTENSIN II RECEPTOR EXPRESSION AND BLOOD BRAIN
BARRIER INTEGRITY IN WILDTYPE MICE ON EITHER A HIGH OR
LOW FAT DIET

Suwannasual, Usa'; Lucero, JoAnn'; Davis, Griffith!, McDonald, Jacob D*; Lund, Amie K.
s > s > s > 5 s
1Department of Biological Sciences, University of North Texas, Denton, TX, USA;

2Environmental Toxicology, Lovelace Respiratory Research Institute, Albuquerque, NM, USA.

Presenter’s E-mail: Usa.Suwannasual@medicine.ufl.edu
*corresponding author: Amie. Lund@unt.edu

Exposure to vehicle traffic is associated with the exacerbation of cerebrovascular disorders,
including stroke. Previous studies have been reported that exposure to mix vehicle exhaust (MVE)
resulted in increased blood brain barrier (BBB) permeability. We have previously reported inhaled
exposure to MVE promotes BBB disruption in C57BL/6 mice on a high fat diet. While one
signaling pathway that has been reported to alter BBB integrity via Angiotensin II type 1(ATi)
receptors have not been completely understood. Thus, we tested the hypothesis that inhalation of
MVE exposure mediates increased Angiotensin II (Ang II) production and AT: receptor
expression in the cerebral microvasculature of C57BL/6 mice, which is exacerbated by
consumption of high fat diet. 3 mo-old male C57BL/6 mice on a high fat (HF) or vs. low fat (LF,
standard chow) diet were randomly assigned to be exposed by whole body inhalation to either
filtered-air (FA) or MVE: 30 ug PM/m? diesel exhaust + 70 pg PM/m? gasoline exhaust for 6 hrs/d
for 30 d. Treatment with the sodium fluorescein (Na-F) showed a 3-fold increase in Na-F transport
from the systemic circulation into the brain parenchyma in MVE+HF animals, compared to
MVE+LF or FA+LF controls, indicating increased BBB permeability. This alteration in BBB
permeability was associated with a significant increase in plasma Ang II and induced expression
of AT receptors in the cerebral microvasculature of MVE+HF mice. Furthermore, tight junction
(TJ) protein claudin-5 expression significantly was decreased in the cerebral microvasculature of
MVE+HF mice. The results of BBB co-culture treated with plasma from mice exposed MVE on
HF diet showed that transendothelial electrical resistance (TEER) and TJ protein expressions were
decreased. However, TEER and the level of claudin-5 expression were maintained when
endothelial cells were pre-blocked by AT blocker or Losartan. Additionally, the levels of
inflammatory cytokines including interleukin-6 and transforming growth factor-f§ were elevated
in astrocytic media when treated with plasma of mice exposed MVE on HF diet, whereas the gene
expressions of Aryl hydrocarbon receptor and Glutathione Peroxidase 1 were depleted in
astrocytes. Such findings indicate that inhalation exposure to traffic-generated air pollutants,
combined with a high fat diet, results in increased the inflammation of BBB co-culture and the
alteration of BBB integrity, which was mediated through the Ang II via AT, receptors.

Keywords: Traffic pollution, High fat diet, Blood brain barrier, Tight function proteins,
Angiotensin II type 1 receptors
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Mathematical model of the cytotoxic effect of cold plasma activated phosphate
buffered saline (pPBS)on oral squamous cell carcinoma cells (OSCCs)
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The effect of Centella asiatica on immunostimulant activity
in Macrobrachium rosenbergii by quantitative assessment
of Alpha2-macroglobulin (Mr-2a2M) gene expression

Channarong Nasalingkhan® and Nonglak Yimtragool**
2 Department of Biology, Faculty of Science, Naresuan University, Phitsanulok 65000, Thailand
Presenter’s E-mail: channarongn60@nu.ac.th
*Corresponding author: nonglakp@nu.ac.th

The Macrobrachium rosenbergii as known as giant freshwater prawn has become economically
important of aquatic animal in Thailand and Southeast Asia. However, the problem of cultivating
industry is an infectious disease, which caused by a lot of pathogens species. Presently, disease
prevention using antibiotics makes consumers concern about food produced from shrimp. It is
residue in food products from shrimp. The aim of this study used a medicinal plant for replacement
antibiotic. Gene expression of Alpha2-macroglobulin (Mr-2a2M) in hepatopancreas and gills was
performed by Real-Time RT-PCR. The shrimps were feed by commercial food combined with the
crude powder extract of Centella asiatica at concentration 1, 5, 10 g/kg, which extracted by 95 %
ethanol for 7 days. The samples were collected for RNA extraction at 12, 24, 48, 72 hour and 7
days. The result showed hepatopancreas and gills were fed by 10 g/kg at 48 hour and gills were
fed by 10 g/kg at 7 days had the highest expression level of Mr-2a2M gene, expression after
feeding for 48 hours and 7 days, respectively. In this study, crude powder extract of C. asiatica
could be the option to increase the immunity of giant freshwater prawn developing the recipe.

Keywords: Macrobrachium rosenbergii, Centella asiatica, Alpha2-macroglobulin, Immunostimulant
activity and Real-Time RT-PCR
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A pilot study of anxiolytic effects of Lactobacillus plantarum SF21 in zebrafish

Intiporn Mingsakul?, Atipat Yasiri® and Anuwat Amatachaya®*
2 Department of Biology, Khon kaen University, Khon Kaen 40002, Thailand
b Chulabhorn International College of Medicine, Thammasat University, Bangkok, 12120, Thailand
Presenter’s E-mail: intiporn_m@kkumail.com
*Corresponding author: anuwam@Xkku.ac.th

Anxiety disorder is the emotional disorder that is able to affect anyone. The treatments for this
disorder still need to be improved due to suboptimal efficacy. Several studies revealed the
anxiolytic effects of probiotics including Lactobacillus plantarum. According to anxiolytic
activity of L. plantarum, the present study aimed to investigate the anxiety related behaviours in
zebrafish by novel tank diving test after daily administration of Lactobacillus plantarum SF21
(LPSF21) for 14 days and stress inducing by chronic unpredictable stress paradigm for the last
7 days of LPSF21 administration. The results found that there were no significant differences
between the zebrafish of LPSF21 administrated group and the control group in all measured
parameters including latency to enter the top (p-value 0.437), time spent to the top (p-value 0.716),
number entries to the top (p-value 0. 922) and average entry duration (p-value 0.109). This could
be indicated that anxiolytic effects might not be found in short-termed Lactobacillus plantarum
administration, compared with the previous studies.

Keywords: Anxiety, Lactobacillus plantarum, Probiotics, Zebrafish
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Bowman-Birk inhibitors production for antiproliferation

Varot Saowakho**
2 Biology department, School of Science, Walailak University: 222 Thaiburi, Thasala, Nakhon Si Thammarat, 80160
Presenter’s E-mail: varot.sao@gmail.com
*Corresponding author: varot.sao@gmail.com

Bowman-Birk inhibitors (BBI), found in legumes such as soybean, pea, lentil, and chickpea, is
a protease inhibitor (P1) with the ability to inhibit proteasomal trypsin and chymotrypsin-like
activities that cause apoptosis induction in cancer cells. Here, we have demonstrated BBI from
Bambara groundnut (Vigna subterranea). Cloning the BBI gene from Bambara groundnut to
E coli and expression of BBI gene fragments was studied by designing 3 types of recombinant
DNA: full-length (mBBI), pre-protein (mSLKL), mature-protein (mBBIN). Full-length expressed
protein with a molecular weight of 13 kDa was found conversely, pre-protein expressed at 10 kDa
and mature-protein expressed at 8 kDa. From the experiment, it was found that only mSLKL could
be expressed. The recombinant proteins were purified by Ni-NTA affinity column
chromatography. The result showed that BBI protein can inhibit proteasome enzyme. Moreover,
cytotoxicity of BBI forward human colorectal adenocarcinoma cells (Caco-2 cell) was performed
by MTT assay. The results showed that the cytotoxicity effects of BBI protein on Caco-2 cell was
found at the concentration of 25 pg/ml after 24 hr treatment.

Keywords: (Bowman-Birk inhibitors (BBI), recombinant protein, E coli, Caco-2 cell)
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From plant physiology to climate change research

Pimchanok Buapet »*

@ Dvision of Biological Science, Faculty of Science, Prince of Songkla University
b Coastal Oceanography and Climate Change Research Center, Prince of Songkla University
Presenter’s E-mail: pimchanok.b@psu.ac.th
*corresponding author: pimchanok.b@psu.ac.th

Despite being one of the key nature climate solutions, coastal primary producers such as
mangroves, seagrasses and macroalgae are threatened by anthropogenic pressure and by a
changing climate. Among the stressors imposed by climate change, ocean warming seems to be
the most significant driver affecting the primary producers in the tropical regions where the upper
thermal threshold is nearly reached. Controlled experiment is an effective approach to investigate
physiological responses to extreme warming events, differential vulnerability among species and
populations as well as interactions with other biotic or abiotic stressors occurring in the natural
habitat. It was found that tropical marine primary producers are able to maintain their physiological
function across a range of temperature until the tipping point is crossed. Here a drastic collapse
was observed followed by mortality while local stressors were found to exacerbate the negative
impacts. Physiological processes such as photosynthesis and defense mechanisms are highly
responsive to stress, providing a valuable tool necessary for monitoring, for predicting the
organism’s fate in future scenarios and for effective management.

Keywords: Coastal ecosystems; Climate Change; Photosynthsis; Biomarkers
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Reducing Reactive Oxygen Species (ROS) Accumulation and Browning in
Fresh-cut ‘Kim Ju’ Guava Fruit by Melatonin

Chanwut Saengpho? and Kobkiat Saengnil®”
2 Department of Biology, Chiang Mai University, Chiang Mai 50200, Thailand
Presenter’s E-mail: chanwut407@gmail.com
* Corresponding author: kobkiat_s@hotmail.com

Imbalance of reactive oxygen species (ROS) production and antioxidant defense system during
storage induces postharvest disorders. The purpose of this study to evaluate the efficiency of
melatonin (MEL) in reducing browning of fresh-cut ‘Kim Ju’ guava fruit, focusing on ROS
accumulation and detoxification. Fresh-cut guava fruit were dipped in 0 (control), 0.01, 0.05, 0.1
and 0.5 mM MEL solution for 5 minutes. After dipping the fruits were packed in polyethylene
trays covered by plastic bag with air-pore and stored at 25+£1°C with a relative humidity of 82+5%
for 48 hours. The results show that the fruit treated with MEL had lower browning index (Bl),
browning enzyme activities (polyphenol oxidase and peroxidase), but higher L* (lightness) and b*
(yellowness) values than those of the control group during storage for 24 hours. The quality of all
MEL-treated groups was higher than those in control group during storage. MEL at a concentration
of 0.1 mM was the most effective in reducing browning and maintaining fruit quality. MEL
significantly reduced ROS accumulation (superoxide radical, hydrogen peroxide and hydroxyl
radical) and enhanced antioxidant enzyme activities (superoxide dismutase, catalase, ascorbate
peroxidase and glutathione peroxidase). The decreases in ROS accumulation and activation of
antioxidant enzyme activities by MEL were closely associated with the reduction in browning.
These results suggested that MEL could reduce ROS free radical and enhance antioxidant enzyme
activities, resulting in reducing in browning and quality loss of fresh-cut ‘Kim Ju’ guava during
storage.

Keywords: Antioxidant Enzyme, Browning Reaction, Melatonin, Reactive Oxygen Species (ROS)
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Antibacterial activity, phytochemical stability and toxicity studies of
Caesalpinia sappan and Mansonia gagei heartwood extract

Mattika Thaweesuvannasak® and Pakpimol Ungcharoenwiwat®*
2 Department of Biology, Walailak University, Nakhon Si Thammarat, 80160, Thailand
Presenter’s E-mail: mattika.th@gmail.com
*Corresponding author: pakpimol.un@mail.wu.ac.th
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Comparison of the soil organic carbon and carbon storage in rubber
agroforestry and rubber monoculture in Southern Thailand.

Chuenpanitkit P.? and Bamrungsri S.2
2 Department of Biology, Prince of Songkhla University, Songkhla 90110, Thailand
Presenter’s E-mail: 6010210353@psu.ac.th
*Corresponding author: sara.b@psu.ac.th

Rubber plantation agroforestry is an approach to agriculture that is coming to play a role for rubber
planters. They are transforming the principles of sustainability of the national forest system as a
way of making agriculture. The measurement of organic carbon in the soil is one of the indicators
of the abundance in different areas. Therefore, The purpose of this study arel) to compare the
organic carbon content of the soils in rubber agroforestry and rubber monoculture and 2) to
measure the growth of other forest trees in agroforestry rubber plantations to predict the changes
in the amount of organic carbon accumulated in the form of altered intercrop. The study area was
in Songkhla and Nakhon Si Thammarat provinces. It was found that the organic carbon content in
the rubber agroforestry and rubber monoculture areas in each province was not significantly
different. However the organic carbon content in the soil in Nakhon Si Thammarat area was higher
than that in Songkhla Province. This is because the soil in Nakhon Si Thammarat is a sandy clay
soil, which is more suitable for storing organic carbon than the soil in Songkhla, which is sandy
loam. According to the statistical tests using linear regression analysis, it was found that only
Champathong trees were intercrop that could be used as a model growth prediction. The resulting
model was linear with a positive slope. This means that as the age of the Champatong plant grows,
the girth and height can increase with age in a constant manner. Nevertheless, the data collection
and age diversity of the Champathong and other intercrops is needed to improve the accuracy of
more efficient modeling.

Keywords: Agroforestry, Monoculture, Rubber plantation, Organic carbon, Intercrop
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Development of Panagrellus redivivus As Novel Model Host for The Study of
Gram Negative Bacteria Pathogenesis and Antibiotics Efficacy

Apichaya Aryukarn®, Puey Ounjai®”, Tanittha Chatsuwan®"
and Dhammika Leshan Wannigama®™
2 Department of Biology, Faculty of Science, Mahidol University, Bangkok 10400
b Department of Microbiology, Faculty of Medicine, Chulalongkorn University, Bangkok 10332

Presenter’s E-mail: apichayal999@gmail.com

*corresponding author: puey.oun@mahidol.edu

**corresponding author: Tanittha.C@chula.ac.th

***corresponding author: leshanwannigama@gmail.com

Caenorhabditis elegans has been widely accepted as a model organism in studying developmental,
behavioral and bacterial infection mechanisms. Unfortunately, C. elegans cannot be grown at
human physiological temperature of 37°C which makes it less suitable for studying the pathogen
infection. In this work, we aimed to develop an easy-to-grow, tropical nematode, P. redivivus, as
a novel model organism for investigating gram-negative bacterial infection including,
Acinetobacter baumannii, Pseudomonas aeruginosa and Klebsiella pneumoniae. P. redivivus were
either treated with bacterial cell, supernatants and bacterial cell supplemented with antibiotics
including amikacin, imipenem, colistin, sulbactam, ciprofloxacin and ceftazidime. The results
showed that all three bacteria could infect the worms between 10° -10° CFU/ml and caused
mortality within 24 hours at 37 °C. In addition, all three bacterial supernatants of overnight growth
also displayed virulent to worms in concentration dependent manner. However, worms were
sensitive to some antibiotic treatments such as colistin. Results from bacterial infection followed
by antibiotics treatment showed that P. redivivus model could be used to screen the efficacy of
particular antibiotics towards multi-drug resistance bacterial infections. Therefore, we demonstrate
the proof of principle and establish P. redivivus as a potential model to study the disease caused
by multi-drug resistance bacterial infections and antibiotic sensitivity.

Keywords: Acinetobacter baumannii, Klebsiella pneumoniae, model organism, Panagrellus
redivivus, Pseudomonas aeruginosa
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GENERATION AND CHARACTERIZATION OF
Clostridioides difficile L-FORMS

Sasina Premjaichon?, Anchuleerat Maleehuan® and Surang Chankhamhaengdecha®*
2 Department of Biology, Mahidol University, Bangkok 10400, Thailand
Presenter’s E-mail: sasina.pre@student.mahidol.edu
*Corresponding author: surang.cha@mahidol.edu
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Production and Purification of Porcine Epidemic Diarrhea Virus (PEDV)
Spike Protein in Tobacco (Nicothina benthamiana)

Perawat Jirarojwattana®, Nuttaphon Onparn?, Puey Ounjai® *and Waranyoo Phoolcharoen® **
2 Department of Biology, Mahidol University, Bangkok 10400, Thailand
b Pharmaceutical Sciences and Technology Program, Faculty of Pharmaceutical Sciences,
Chulalongkorn University, Bangkok 10330, Thailand
Presenter’s E-mail: peaewut@hotmail.com
*Corresponding Author: puey.oun@mahidol.edu
**Corresponding Author: Waranyoo.P@chula.ac.th

Porcine Epidemic Diarrhea Virus (PEDV) is a member of the genus Alphacoronavirus infecting
swine and causing severe diarrhea, dehydration, and piglet death. The PEDV infection contributes
to economic loss for the livestock industry worldwide. The S1 domain of spike plays a crucial role
in binding with a receptor in the host cells. Also, it contains the epitope site for neutralizing
antibodies. Previous reports have shown that suckling piglets could acquire passive lactogenic
protection from colostrum. Thus, the production of viral protein to quantify the antibodies in
colostrum could aid the development of an effective preventive protocol in the farm. This project
is aimed to develop an effective approach for protein production in a plant using a transient
expression scheme. Such method could potentially offer a low-cost alternative mean to achieve a
high yield production of recombinant proteins in a short period of time. Transient expression was
performed using Agrobacterium in N. benthamiana to produce viral protein, S1 domain, and its
truncated PEDV spikes. The expression of the recombinant proteins was accumulated at 110, 200,
and 140 ng per gram of leaf fresh weight for the S1, S1-CTD, and S1-sCTD, respectively.
Then the binding affinity was tested with colostrum containing IgA anti-PEDV of the immunized
sow. The S1-CTD demonstrated a high binding affinity as much as the S1 protein. In contrast, the
S1-sCTD had low efficiency to bind with the IgA in colostrum. So, the S1-CTD could be a
candidate for utilizing as diagnostic reagent in the strip due to its smaller size than the S1 lead to
more rigidity and stability.

Keywords: colostrum, Nicothina Benthamiana, Porcine Epidemic Diarrhea Virus (PEDV),
transient expression
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Biodiversity of Mayfly Larvae (Ephemeroptera) in Thailand

Boonsatien Boonsoong®*

@ Animal Systematics and Ecology Specialty Research Unit (ASESRU),
Department of Zoology, Faculty of Science, Kasetsart University, Bangkok 10900, Thailand
Presenter’s E-mail: fscibtb@ku.ac.th
*corresponding author: fscibtb@ku.ac.th

Mayflies (Ephemeroptera) are one of the most common components of aquatic assemblages in
freshwater environments and contribute to ecosystem services. They have been widely used as
indicators of water quality and are frequently an important component of biomonitoring protocols.
They exhibit a decrease in taxa richness with increased stream or river pollution and degradation.
They are commonly used in combination with stoneflies (Plecoptera) and caddisflies (Trichoptera)
for bioassessment programs. Nineteen families, 63 genera, and approximately 140 species of
mayfly larvae were reported from Thailand. The families Baetidae and Heptageniidae are the most
diverse and widespread groups of Thai mayflies. However, the number of genera and species
seems to be lower than the species diversity estimation. Knowledge about the diversity of Thai
mayflies has steadily increased in the present decade. New genera (Sangpradubina and
Cymbalcloeon), new species and new record of mayflies were continuously discovered in
Thailand. Nevertheless, it must be kept in mind that there are still several undescribed genera and
species. Studies on systematics and ecology of mayflies are increasing in recent years. DNA
barcoding can provide a powerful supplement to the traditional morphological approach to species
identification. Further efforts to assess the conservation status of mayfly species are required.
Thus, mayflies diversity and ecological requirements data could be used as tools to evaluate
environmental impacts on water resources and drive future research for biodiversity conservation
management strategies.

Keywords: bioindicator, systematics, new genus, DNA barcode
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Allelic frequency and genetic structure of the Akha in Northern Thailand:
Analysis by autosomal and Y chromosomal microsatellites

Nonglak Prakhun® and Wibhu Kutanan®*
2 Department of Biology, Faculty of Science, Khon Kaen University
Presenter’s E-mail: nonglak.p@kkumail.com
*Corresponding author: wibhu@kku.ac.th

The Akha is one of the officially recognized hill tribes in Thailand. The Akha’s langauge
is placed in the Sino-Tibetan family, like the Karen. The Akha historically migrated from southern
China into northern Thailand and settled in Chiang Rai Province around 120 years ago. Previous
genetic studies of the Akha were limited compared to other northern Thai hill tribes. Therefore,
the present study investigated genetic structure of the Akha from Wiang Phang Kham Sub-district,
Mae Sai District, Chiang Rai Province (25 males and 13 females) using forensic microsatellites
(23 loci from autosome and 27 loci for Y-chromosome. The results showed that Penta E (He =
0.86) and D2S51338 (He = 0.86) showed high heterozygosity for autosomal microsatellites whereas
DYS385-1 (He = 0.73) had greatest heterozygosity value for Y chromosome. Overall, the results
of forensic parameters indicated that the studied microsatellites exhibited high power of
discrimination within populations that can be useful for personal identification and paternity test.
Analysis of genetic affinity and genetic structure of the Akha compared with other northern Thai
populations revealed similar genetic structure between the Akha and the Tai—Kadai speaking
groups, mirrored previous gene flow among them that occurred either before or during the
settlement period.

Keywords: Akha, autosomal microsatellites, Y-chromosomal microsatellites, gene flow
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Genetic Variation of Bidens pilosa in North-Eastern of Thailand by Start
Codon Targeted (SCoT) Markers

Marisa Duangchan® and Pimwadee Pornpongrungrueng®*
2 Department of Biology, Faculty of Science, Khon Kaen University
Presenter’s E-mail: marisa_d@kkumail.com
*Corresponding author: ppimwa@kku.ac.th

Bidens pilosa L. is an invasive plant in the family Asteraceae, which have an effect on the
biodiversity of native plants. Consequently, the objective of this study is to study the genetic
variation of B. pilosa in the north-eastern of Thailand. Genetic variation of a total of 25 individuals
of B. pilosa collected from Loei, Khon Kaen, Udon Thani, Nong Kai, and Nakhon Ratchasima
were studied using SCoT markers. Four SCoT primers which produced a clear and scorable bands,
including SCoT7, SCoT9, SCoT15 and SCoT24 were selected for this study. The results showed
that these primers produced 66 bands, of which 65 are polymorphic bands, exhibiting 97.22%
polymorphism. The average of Polymorphic Information Content (PIC) was 0.3092. The total
genetic differentiation among groups was low (Gst = 0.22) and the estimate of gene flow among
the groups was high (Nm = 1.78). Moreover, the analysis of molecular variance (AMOVA) showed
that the genetic variation within groups (88%) was higher than between groups (12%). The results
of cluster analysis by Unweighted Pair Group Method with Arithmetic Mean (UPGMA) and
Principal Coordinate Analysis (PCoA) methods classified B. pilosa into 2 clusters, however these
clusters do not correspond with their distribution.

Keywords: Alien plant, Asteraceae, Bidens, Genetic diversity, Genetic markers
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Genetic Structure of Northern Thai Hill Tribes: Revealed by Autosomal STRs

Aornpriya Mawan? and Wibhu Kutanan®*
2 Department of Biology, Khon Kaen University, Khon Kaen 40002, Thailand
Presenter’s E-mail: a.mawan@kkumail.com
*Corresponding author: wibhu@kku.ac.th

The hill tribes of northern Thailand comprise nine officially recognized groups: the Austroasiatic-
speaking (AA) Khmu, Htin and Lawa; the Hmong-Mien-speaking (HM) luMien and Hmong; and
the Sino-Tibetan-speaking (ST) Akha, Karen, Lahu and Lisu. Except the Lawa, the rest of the hill
tribes migrated into their present habitats only very recently. The Thai hill tribes were of much
interest to research groups focusing on study of cultural and genetic variation because of their
unique languages and cultures. So far, there have been several genetic studies of the Thai hill
tribes. However, complete forensic microsatellite database of the Thai hill tribes is still lacking.
To construct such database, we newly generated 654 genotypes of 15 microsatellites commonly
used in forensic investigation that belong to all the nine hill tribes and also non-hill tribe
highlanders from northern Thailand. We also combined 329 genotypes from previous studies of
northern Thai populations bringing to a total of 983 genotypes, which were then subjected to
genetic structure and population relationships analyses. Our overall results indicated homogenous
genetic structure within the HM and Tai-Kadai (TK) speaking groups, large genetic divergence of
the HM-speaking Hmong but not luMien from the other Thai groups and genetic heterogeneity
within the ST- and AA-speaking groups, reflecting different population interactions and
admixtures.

Keywords: hill tribe, microsatellites, autosome, genetic relationship
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Formation of Takhli Soil Series and Petrology of Parent Rocks at
Ban Chonduae, Tambon Takhli, Takhli District, Nakhon Sawan Province

Kobkul Khiaosanuan®*
a Department of Geological Science, Faculty of Science, Chiang Mai University, Chiang Mai, 50200, Thailand
Presenter’s E-mail: kobkul _kk@outlook.co.th
*Corresponding author: kobkul _kk@outlook.co.th

Takhli soil series at Ban Chonduae, Tambon Takhli, Takhli District, Nakhon Sawan Province
overlay on limestone and a small amount of clastic rocks. Takhli soil series were analyzed for soil
profiles and their composition to construct a deposition model. Soil profiles have a thickness of
5-20 meters and consist of two soil layers. The upper soil is dark and strongly reacts with
hydrochloric acid. It has a thickness about 1-3 meters contains pebbles and organic matters in a
small amount. The lower soil is yellowish-white, strongly reacts with hydrochloric acid and
contains pedogenic carbonate. The pedogenic carbonate is as the calcrete which increases in size
and volume with depth and found the 1.5-meter-thick laminar cap. Moreover, a weathered quartz-
epidote vein was found in some area. The mineral composition analyzed by XRD and SEM, and
the result shows that the studies soils contain quartz, calcite, and montmorillonite. The amount of
calcite in the lower horizon is greater than the upper horizon. Petrography of pedogenic carbonate
samples can be divided into two groups, PC1 and PC2, according to the mineral composition and
allochem. PC1 group contains more than 80 percent of sparite, whereas PC2 group contains less
than 80 percent of sparite and more than 30 percent of allochem and other minerals. Petrography
of the limestone parents was divided into four groups, including sorted biosparite, sorted
intrasparite, poorly washed biosparite, and intraclast-bearing micrite. The result of this study
suggests that the Takhli soil series was occurred by transportation as the calcic horizon. The parent
rocks are made up mostly of limestone from the Tak Fa Formation with a small amount of clastic
sedimentary rock and felsic igneous rock.

Keywords: calcrete, limestone, pedogenic carbonate, soil

144


mailto:kobkul_kk@outlook.co.th
mailto:kobkul_kk@outlook.co.th

Research Abstract _—-O KU

DPST student conference on Science and Technology 2021
(DPSTcon2021) SCIKU  UNNeRaY

N
\fatml
(S

Geology of Paleozoic Basement Rocks and Suthep — Inthanon Metamorphic
Complex at Tambon Samoeng Tai, Samoeng District, Chiang Mai Province

Kittichai Chansom®*
2 Department of Geological Sciences, Faculty of Science, Chiang Mai University, Chiang Mai, 50200, Thailand
Presenter’s E-mail: kittichai.chansom.60366@gmail.com
*Corresponding author: kittichai.chansom.60366@gmail.com

The study area is located in the western side of Chiang Mai city at Tambon Samoeng Tai, Samoeng
District, Chiang Mai Province, which is a part of the Chiang Mai-Chiang Rai Suture Zone.
A published geologic map shows the Paleozoic basement rock units that coexist with the
Suthep-Inthanon metamorphic core complex. These Paleozoic basement rocks are expected to
preserve geologic evidence of the Paleo-Tethys closure during the Latest Permian to Earliest
Jurassic. The objectives of this study are to map the distribution of rocks, and to delineate the
relationship between the Paleozoic basement rocks and their respective lithology. The methods are
based on geomorphological, petrographical, and structural analysis where the main concern given
in exposed outcrops along the surveyed routes. It comprises Ordovician calc-silicate, Ordovician
crystalline limestone, Carboniferous sedimentary rock, and Triassic granite with mylonitic
deformation. Petrography analyses show the difference between calc-silicate and crystalline
limestone are from the different deformation events associated which the former ones related to
granitic batholith. An analysis of the paleo-stress from the folding structure shows the plate motion
direction of the Sibumasu block subducted northward beneath the Indochina block. The structural
contact between the Paleozoic basement rocks is interpreted as a reverse fault where the
Ordovician limestone thrusts over the Carboniferous sedimentary rocks. Interpretation of fault is
related to the exhumation of the metamorphic core complex along the detachment of the Chiang
Mai Low-Angle Normal Fault.

Keywords: Indosinian Orogeny, Paleozoic Basement Rocks, Metamorphic Core Complex, Samoeng
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Petrography and Geochemistry of Lithium-bearing Minerals in Granite
at Tambon Tam and Tambon Kalai, Takua Thung District,
Phang Nga Province

Sirirat Khamsaeng®*
2 Department of Geological Science, Faculty of Science, Chiang Mai University, Chiang Mai 50200, Thailand
Presenter’s E-mail: bowsirirat99@gmail.com
*Corresponding author: bowsirirat99@gmail.com

Granitoids in the study area at Tambon Tam and Tambon Kalai, Takua Thung District,
Phang Nga Province contain lithium minerals. Undermicroscope, the 15 studied rock samples can
be separated to 4 groups; monzogranite, syenogranite, quartz-rich granitoid, and granodiorite.
The XRF analysis, the studied rocks consist of major oxides percent by weight, including SiO>
(63.024 - 73.122), Al,O3 (16.976 - 24.042), Na2O (0.103 - 6.034), and K20 (3.085 - 7.450) and
trace elements ppm by weight, including Ba (584.11 - 771.21), Rb (4346.75 - 10279.87), and
Y (997.46 - 2383.17). XRD analysis, 5 rock samples are composed mostly of the samples consisted
of quartz, alkali feldspar (orthoclase), plagioclase (albite), and mica (lepidolite). SEM-EDS,
shows the chemical composition of lepidolite which the mineral formula is obtained as
K1.84(Li1.71Als 47)(Si751Al0.49)O20(0OH,F)s, which can determine the amount of lithium oxide
of lepidolite as 5.993 - 6.032 percent by weight. Rock samples contain the average content of
lithium is 1.116 - 1.123 percent by weight. The content of lithium oxide by weight depends on the
proportion of fluoride or water in the mineral formulation, that could not be obtained from the tool
used in this study.

Keywords: Lithium-bearing Minerals, Granite of Thailand, Petrography, Geochemistry
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Petrography of The Plutonic Rock in Doi Pa Sak and Doi Pha Ruea, Tambon
Tha Khao Plueak, Mae Chan District, Chiang Rai Province

Panawat Watthanapond®*
2 Department of Geological Sciences, Chiang Mai University, Chiang Mai 50200, Thailand
Presenter’s E-mail: opoon123@hotmail.co.th
*Corresponding author: opoon123@hotmail.co.th

The plutonic rocks in Doi Pa Sak and Doi Pha Rua, Tambon Tha Khao Plueak, Mae Chan District,
Chiang Rai Province are expected to be part of the central granite rock of Thailand.
The petrographic studies were divided into 2 groups as felsic plutonic rocks and mafic plutonic
rocks. The felsic plutonic rocks are the tonalite and granodiorite. They can be divided into 3 groups
according to the accessory minerals: garnet-biotite tonalite, biotite tonalite, and low accessory
minerals granodiorite. The essential minerals found are plagioclase, quartz and potassium feldspar
and the accessory minerals are biotite, apatite, zircon, garnet, muscovite, cordierite, and opaque
minerals. The mafic plutonic rocks are classified as gabbro/olivine gabbro composed of essential
minerals such as plagioclase, pyroxene, olivine, and hornblende with an accessory mineral opaque
minerals. Evidence of the accessory minerals was found in plutonic rocks can identify the s-type
rock in an area, but further geochemical data is needed to identify evidently.

Keywords: petrography, plutonic rocks, S-type granite, Thailand
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Petroleum exploration in Thailand: Current perspectives and future of science

Piyaphong Chenrai®*
@ M.Sc. Program in Petroleum Geoscience, Faculty of Science, Chulalongkorn University, Bangkok 10330, Thailand
*corresponding author: Piyaphong.c@chula.ac.th

Petroleum exploration remains an essential part of geoscience. It provides national energy
resources that have been increasing every year in Thailand, but domestic petroleum production has
been insufficient. Although, alternative energy (e.g. bio-fuel, hydro power, wind power, solar
power and geothermal energy) is considered to be an optional energy supply in order to avoid
fossil fuels such as oil, natural gas and coal in Thailand. The main goal of the nation plan is to
enhance the use of renewable energy by 30% in total energy consumption by 2036. Thus, we
cannot ignore the activity and research on petroleum exploration in Thailand to secure Thailand
energy supply. In order to take advantage of this potential, new knowledge and technology must
be developed in order to keep petroleum resource place in the national energy picture.

There are still many disagreements, uncertainties and gaps in our knowledge regarding the
petroleum exploration of many basins throughout Thailand and surrounding regions of Southeast
Asia. Recent advances in our understanding of petroleum and subsurface geoscience in the region
has been led by rapid advances in technology, new data, new ideas as well as a fresh look at old
data and previous work. There is also an increasing concern within the geoscience community in
Thailand regarding the practice and application of their discipline and the future of the profession.
Thus, a young scholar should play important role on this research area in the future by integrating
modern and traditional methods in petroleum exploration.

Keywords: Petroleum exploration, Geoscience, Energy resource
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Geomorphology and Tectonic Geomorphology of Khuang Kom and
Ban Kho Faults, Lampang Province

Jiratchaya Khamkaew?®*
2 Department of Geological Science, Chiang Mai University, Chiang Mai 50200, Thailand
Presenter’s E-mail: jjiratchaya.k.a@gmail.com
*Corresponding author: jjiratchaya.k.a@gmail.com

Khuang Kom and Ban Kho Faults located in Lampang Province, Northern Thailand are considered
as active faults in Phayao Fault Zone. The study characterizes drainage patterns, geomorphic
features of active faults, and seismic activities using geomorphic indices i.e. mountainous front
sinuosity (Smf) and stream length gradient (SL) indices. The results show that most drainage
patterns across the study site are parallel and rectangular drainage patterns that are the results of
structural control of joints or faults in bedrock. The dominant geomorphic features are triangular
facets, fault scarps, offset streams, and hot spring indicating that Khuang Kom and Ban Kho Faults
are oblique faults. The analysis of geomorphic indices has confirmed that Khuang Kom and Ban
Kho faults are active faults; 1) the Smf varies from 1.0175 — 2.0407 that 88.57% of faults are
highly active (Smf 1.0-1.6), and 11.43% of faults are moderately active (Smf >1.6), and 2) SL
index is moderate near mountain front. These geomorphic indices indicate the tectonic uplift
and/or subsidence associated with active oblique Khuang Kom and Ban Kho faults.

Keywords: Phayao fault, mountainous front sinuosity, stream length gradient
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Lithofacies and depositional environments of the Laem Sing Formation in
Chanthaburi Province

Thitiphong Waikhamnuan® and Wasinee Aswasereelert®*
aDepartment of Earth Sciences, Faculty of Science, Kasetsart University, Bangkok 10900, Thailand
Presenters E-mail: Thitiphong wa@ku.th

= Corresponding author: Fsciwsn@ku.ac.th

Geological attractions are important places for tourism and education. Nowadays, people are

increasingly interested in geotourism and skeptical about geological history of those geological
attractions, inferred from sedimentary rocks. Pink Stone in Chanthaburi Province, a geological

attraction and the study area, shows distribution of the Laem Sing Formation. The formation was
divided into six lithofacies. They consist of grain-supported granular to pebbly conglomerate facies,
matrix-supported granular to pebbly conglomerate facies, grain- to matrix-supported granular
to pebbly conglomerate interbedded with fine-grained gravelly sandstone facies, very fine-to fine-
grained gravelly sandstone facies, laminated very fine-to fine-grained gravelly sandstone facies,
and cross-laminated very fine- to fine-grained gravelly sandstone facies. These lithofacies were
interpreted to represent alluvial fans. This research project provides geological information to
support other researches related to the Laem Sing Formation. The results of the project can be a

geological database for development and promotion of geological attractions and geoparks in
Chanthaburi.

Keywords: alluvial fans, conglomerate, gravelly sandstone, Pink Stone
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Seismic Reflection Survey at Ban Pang Phraya, Mae Le sub-district,
Mae Wong district, Nakhon Sawan Province

Ausa Nonthason? and Passakorn Pananont®*
a Department of Earth Sciences, Faculty of science, Kasetsart University, Bangkok 10900, Thailand

Presenter’s E-mail: Ausa.no@ku.ac.th
*Corresponding author: fscipkp@ku.ac.th

This research is based on a study of aerial photographic interpretation and geomorphology that
indicate faults, such as triangular facet and offset stream in the area of Ban Pang Phaya, Mae Lay
Sub-district, Mae Wong District, Nakhon Sawan Province. This incident led to this research work
that uses a shallow seismic reflection survey to explore the subsurface of the study area in Ban
Pang Phaya, Mae Lay Sub-district, Mae Wong District, Nakhon Sawan Province. There are 6
survey lines with a length of 142 m and 72 channels 28 Hz geophone were used. The results of the
survey show the subsurface geological structure and found evidence of fault that expected to be a
northwest-southeast normal fault at a depth of about 10 meters. From the data obtained, It can be
useful for determining the use of the area to be safe from an earthquake disaster.

Keywords: Normal fault, Seismic, Reflection, Nakhon Sawan
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Low-Salinity Enhanced Oil Recovery Using Imbibition Test in Sandstone
from Ban Pong Tai, Tambon Ban Pong, Hang Dong District,
Chiang Mai Province

Tanakon Nunta?, Nipada Santha® and Suparit Tangparitkul®
2 Department of Geological Science, Chiang Mai University, Chiang Mai 50200, Thailand
b Department of Mining and Petroleum Engineering, Chiang Mai University, Chiang Mai 50200, Thailand
Presenter’s E-mail: tanakon_nunta@hotmail.com
*Corresponding author: tanakon_nunta@hotmail.com

Lowe-salinity waterflooding is one of enhanced oil recovery techniques. The present work aims to
examine factors that influence crude oil displacement in sandstone samples taken from Ban Pong
Tai, Tambon Ban Pong, Hang Dong District, Chiang Mai Province. The rock samples have been
characterized its composition by X-ray diffraction (XRD) technique and rock 2D porosity by
scanning electron microscope (SEM) images of its thin sections. Liquid saturation method was
also used to determine bulk 3D porosity of the rock samples. Oil recovery performance was then
studied by spontaneous imbibition technique with different brine concentrations (0.01 — 1 M) and
species (NaCl and CaCl,). The XRD result suggests that principal minerals of sandstone sample
are quartz and microcline with minor of clay minerals (e.g. kaolinite, illite and montmorillonite).
2D porosities of thin sections differs: 10.6% in parallel and 6.6% in perpendicular to bedding
direction, while 3D porosity by liquid saturation method was determined to be 2.2%. Imbibition
results show the highest oil recovery at 0.01 M of CaCl., while the lowest oil recovery was found
at 1 M of NaCl. Although previous study found monovalent brine at 0.01 M producing the highest
oil, the present study observed a contradict result which the highest oil recovery was obtained at
0.1 M monovalent brine. This is thought to be due to influences of rock compositions and oil
components, which are much difference from literature.

Keywords: low-salinity oil recovery; enhanced oil recovery; spontaneous imbibition; flow in
porous media
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Seismic Tectono-Stratigraphy From 2-Dimensional Seismic Data of
Carboniferous to Triassic Successions in Sakon Nakhon Basin,
Northeast Thailand

Nachayada Phonseela?, and Piyaphong Chenrai®*
2 Department of Geology, Chulalongkorn University, Bangkok, 10330, Thailand
Presenter’s E-mail: nachayada.bt@gmail.com
*Corresponding author: nachayada.bt@gmail.com

Sakon Nakhon basin in northern Khorat Plateau, northeastern Thailand represents one of the
frontier areas for petroleum exploration. The Khorat Plateau is believed to have many deformation
events that possibly influenced the timing of petroleum system element formations, especially
faults and fractures in the Permian carbonate reservoirs. Therefore, this study is proposed on
interpreting tectonic evolution during Carboniferous to Triassic in the southern Sakon Nakhon
basin by using two-dimensional seismic interpretation. The results reveal several geological
structures observed in the study area including low-angle planar normal fault, high angle normal
fault, domino normal fault, detachment imbricated thrust fault, reverse fault, and fault propagation
fold. The predominant trend of structural styles is WNW-ESE to NW-SE trend. Based on the
results, it is summarized that there are three phases of tectonic evolution during Carboniferous to
Triassic, namely: (1) Late Carboniferous to Middle Permian extension influenced by subduction
of Paleo-Tethys Ocean under Indochina block; (2) Late Permian to Middle Triassic compression
mainly affected by South China and Indochina collision and (3) Late Triassic rifting. There are
three tectonostratigraphic units related to tectonic evolution including pre-rift unit as Si That and
Pha Nok Khao Formation, syn-kinematic unit as Hua Na Kham Formation, and syn-rift unit as
Lower Nam Phong Formation. The tectonic evolution during the Carboniferous —Triassic plays an
important role in controlling petroleum system elements in the study area.

Keywords: Sakon Nakhon basin, Seismic interpretation, Seismic tectono-stratigraphy, Tectonic
evolution
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Replicating effects of zinc oxide catalyst surfaces on diuron adsorption by
AFM force spectroscopy

Witchukorn Phuthong®”, Vipada Dokmai®, Worasom Kundhikanjana® Narong Chanlek?, Kitiphat
Sinthiptharakoon®, Udom Sae-Ueng'and Varong Pavarajarn®™"

@ Department of Physics, Faculty of Science, Kasetsart University, Ladyao, Chatuchak, Bangkok 10900, Thailand,
b Center of Excellence in Particle and Materials Processing Technology,

Department of Chemical Engineering, Faculty of Engineering, Chulalongkorn University, Bangkok 10330, Thailand,
School of Physics, Institute of Science, Suranaree University of Technology, Nakhon Ratchasima 30000, Thailand,
4 Synchrotron Light Research Institute (Public Organization), Nakhon Ratchasima 30000, Thailand.
¢ National Nanotechnology Center (NANOTEC), National Science and Technology Development Agency (NSTDA),
111 Thailand Science Park, Phahonyothin Road, Khlong Nueng, Khlong Luang, Phathum Thani 12120, Thailand
! National Center for Genetic Engineering and Biotechnology (BIOTEC), National Science and Technology Development Agency (NSTDA),

113 Thailand Science Park, Phahonyothin Road, Khlong Nueng, Khlong Luang, Phathum Thani 12120, Thailand
Presenter’s E-mail: witchukorn.ph@ku.th
*Corresponding author: witchukorn.ph@ku.th and varong.p@chula.ac.th

To experimentally seek the insight into the interactions between reactant molecules and the
catalyst surface, we explore a model of the heterogeneous catalytic reaction based on diuron
[3-(3,4-dichlorophenyl)-1,1-dimethylurea] photo-degradation over a zinc oxide (ZnO) particle
catalyst. We used atomic force microscope (AFM)-based force spectroscopy under ambient
conditions to determine interactions between individual functional groups of diuron (NH2, Cl, and
CH3) and surfaces of ZnO particles (polar Zn and O-terminated, and nonpolar Zn-O terminated).
Deriving from various force-distance curves of functionalized probe/surface pairs, we identified
the two polar surfaces of conventional ZnO particles and the nonpolar surface of ZnO nanorods.
With a thorogouh anlysis of these force-distance curves, we postulated that the reaction involved
physisorption and the diuron adsorption behavior was dictated by van der Waals interactions,
which infered diuron adsorption configurations during contact with each ZnO facet. The results
were also interpreted through the characteristics of the obtained reaction intermediates and the
obtained rate of degradation.

Keywords: Force spectroscopy; Atomic force microscopy; Adsorption; Diuron; Zinc oxide
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Dimensionality reduction in quantum channels

Nuttida Kaewart?, Dr.Narupon Chattrapiban®*
2 Department of Physics and Materials Science, Chiang Mai University, Chiang Mai 50200, Thailand
Presenter’s E-mail: nuttidakaewart@gmail.com
*Corresponding author: narupon.ch@cmu.ac.th

Calculating physical properties of complex quantum channels requires a lot of computing
resources. Previous work has shown that resources for calculating system’s energy eigenvalues
can be reduced to correlation at a point of interest. In this work, we extend our finding to
investigation of changes in the correlation function of time-dependent wave function due to
dimensionality reduction in the geometrical construction of quantum channels. The correlation
functions give signatures that point to dominant eigen energies in all dimensions when the channel
evolves from a 2D finite well to approach a 1D long one. On the other hand, when we introduce
an obstruction in the channel, we found that the signatures only point to the dominant eigen
energies in the dimension along the width of the obstruction. Those correspond to the other
dimension along the length of the channel have eigen energies mixed and their statistical properties
need further investigation. This setup demonstrates quasi-bound states in quantum channels.
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The study of binding parameters from co-sedimentation assays
on two-ligand system

Chanidapa Winalai®, Dominique Bicout” and Sudarat Chadsuthi®*
2 Department of Physics Faculty of Science Naresuan University, Phitsanulok
b EPSP, TIMC Laboratory, UMR CNRS 5525 Grenoble Alpes University, VetAgro Sup, Grenoble, France
Presenter’s E-mail: chanidapaw60@nu.ac.th
*Corresponding author: schadsuthi@gmail.com

Ligand-macromolecule reaction is the crucial part of the biological process such as signal
transmission and intracellular transport. The key parameters of ligand-macromolecule reaction at
equilibrium are the dissociation constant and the stoichiometry, which is the ligand per binding
sites on macromolecule. These two parameters are the key parameters to find the probability of
inserting a new ligand. However, in the case of the large ligand binding on macromolecule, the
large ligand will cover more than one binding site thus, the concentration of free binding site on
macromolecule may depends on the sizes, concentration of ligands and dissociation constants. We
interested the two-ligand binding on the same macromolecule system by considering from
homogeneous system. We considered the probability of inserting a new ligand of McGhee and von
Hippel equation in one-dimension. We found that the probability of the binding reaction depends
on the size of the ligands, the dissociation constant and the total concentration of ligand two kinds.
The different size of ligand affects to the macromolecule coverage of L1 (p,) and L2 (p,) by the
smaller ligands can bind on macromolecules more than the bigger ligands. The higher total
concentration will have more chance to bind on macromolecule caused by the ligand concentration
which is indicated to the number of ligands. And, the higher equilibrium constant will bind on
macromolecule better than the low equilibrium constant.

Keywords:
1. Ligand is a substance that forms a complex with a biomolecule to respond a biological
purpose. Ligand may be a small molecule, ion, or small protein.
2. Macromolecule is a very large molecule. The most common macromolecule in biochemistry
are biopolymers, for example, proteins and carbohydrates.
3. The dissociation constant is a specific type of equilibrium constant that measures the
propensity of a larger object to separate (dissociate) reversibly into smaller components,

defined as Kq where 1/Kq indicates the ligand-macromolecule affinity.
4. The stoichiometry is the ratio of the number of ligands per the number of binding sites,

defined as n.
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Multiple Phases Plasma-Assisted Chemical Vapor Deposition Growth of
Carbon-Based Nanomaterials

Warit Nisaiyok?, Asst. Prof. Dr. Supab Choopun®, Dr. Sukrit Sucharitakul®.*,

Asst. Prof. Surachet Phadungdhitidhada®
@ Department of Physics and Materials Science, Faculty of Science, Chiang Mai University,
Chiang Mai 50200, Thailand
b Applied Physics Research Laboratory, Department of Physics and Materials Science, Faculty of Science,
Chiangmai University 50200, Thailand
Presenter’s E-mail: warit_n@cmu.ac.th
*Corresponding author: sukrit.sucharitakul@cmu.ac.th

Carbon-based nanomaterials have been in the center of the research community thanks to the
material’s excellent optoelectronics properties. One scalable way to grow these carbon-based
nanomaterials is Chemical Vapor Deposition (CVD). The aims of this project are to study and
analyze the effects of substrate position results on carbon-based nanomaterials properties in the
CVD tube which would experience different local flow rate and temperature. In this study, the
carbon-based nanomaterials were synthesized by plasma assisted CVD using Argon and ethanol
plasma generated from their gaseous forms in an attempt to grow samples on cover glass substrates.
In this work, Cu wires were also used to ease the plasma generation. The cover glass position was
varied to study its effects on carbon-based nanomaterial’s characteristics. Scanning electron
microscopy (SEM) was used to spectate the morphology of the carbon-based nanomaterials.
The samples were also inspected by electron dispersion X-ray spectroscopy (EDS) to analyze
chemical characterization of the samples. Raman spectroscopy technique was performed to
investigate the carbon-based nanomaterial’s characteristics such as D, 2D, D3, D4 and G peaks.
The obtained spectra were thoroughly fitted and analyzed for the peak intensity and the FWHM.
The Raman spectra and SEM results revealed that the samples were consisted of the multiwall
carbon nanotubes (MWCNTS), crystalline carbon flakes materials and carbon black which caused
by the different gas flows and temperature. The results also showed that the amount carbon-based
nanomaterials increase with the distance from the plasma ignition point.

Keywords: Carbon-Based Nanomaterials, Multiple Phases, Plasma-Assisted Chemical Vapor
Deposition
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Energy conversion of electrostrictive
Poly (vinylidene fluoride-co-hexafluoropropylene) /Graphene composites

Rojanasak Ruadroew?, Chatchai Putson® and Third Author Name®*
2 Department of Physics, Prince of Songkla University, Songkhla 90110 Thailand
b Center of Excellence in Nanotechnology for Energy (CENE), Songkhla 90110, Thailand
Presenter’s E-mail: ZERO1234@windowslive.com
*Corresponding author: chatchai.p@psu.ac.th

Energy conversion based on electrostrictive properties of poly (vinylidene fluoride-co-
hexafluoropropylene), (P(VDF-HFP)) polymer filled with graphene nanoplatelets (GNPs) was
investigated. All samples were fabricated by the solution casting method. In fact, the
electrostrictive property of polymers is indicated by its electrostrictive coefficient that depend on
the dielectric constant. Thus, the LCR meter was used to determine the dielectric behavior in a
range of frequencies. The photonic sensor was used to investigate the electrostrictive coefficient
by detecting the displacement of the samples in a varying electric field. After that, the energy
conversion with vibration conditions was measured. The results revealed that dielectric constant,
and electrostrictive coefficient significantly increased when the GNPs fillers were increased.
Accordingly, the voltage output and generated current from the composite films also increased
with the GNPs content. This work showed that the GNPs fillers can enhance the electrostrictive
properties based on dielectric behavior that cause the composite films to be good efficiency of
electromechanical conversion.

Keywords: Poly (vinylidene fluoride-co-hexafluoropropylene, Graphene nanosheet, Dielectric
materials, Electrostrictive materials, Energy conversion of electrostrictive property
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Mathematical model of magnetic nanoparticle delivery in microvessels

Napob Na Ranong**
2 Department of Physics, Silpakorn University, Nakhonpathom 73000, Thailand
Presenter’s E-mail: naranong_n2@silpakorn.edu
*Corresponding author: naranong_n2@silpakorn.edu

This study developed a mathematical model for tracking drug carrier containing
superparamagnetic nanoparticles (SNPs) in microvessel of tumor under influences of magnetic
field applied by external magnet, blood flow and random processes (diffusion and collisions with
red blood cells). The equation of motion of individual carrier was solved numerically by using
Euler's method to obtain its trajectory on a plane parallel to microvessel’s axis and pass through
vessel’s diameter. Capture behaviors of drug carriers in microvessel by external magnetic field
were investigated. Simulation parameters were volume fraction of SNPs contained in the carrier
(exrmp), radius of the carrier (rp) and the distance between the vessel and the near surface of external
magnet (d). Itis indicated, by comparing our simulation result with an in-vitro experimental result,
that our model was valid for low blood speed condition which was commonly found in microvessel
such as vanule. Percent retention of drug carriers in microvessel tend to increase with @mp , rp and
decreasing d. The simulation results also indicated that random processes affected significantly on
capture behaviors of drug carreirs. Random processes limited percent retention of the carriers but
distributed the captured carriers over all the length of the vessel.

Keywords: Superparamagnetic nanoparticles, Magnetic drug delivery, Mathematical model, Euler's
method.
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Fabrication of Polypropylene Fibers by
Using 3D Melt Electrospinning Technique

Pongpaot Promwongsa?, Niwat Hemha?, Atchara Chinnakorn? and Wiwat Nuansing?®°*
aSchool of Physics, Suranaree University of Technology, Nakhon Ratchasima 30000, Thailand
b CoE on Advanced Functional Materials, Suranaree University of Technology, Thailand
Presenter’s E-mail: pongpanot.b6080259@gmail.com
*Corresponding author: w.nuansing@g.sut.ac.th

Nonwoven polypropylene (PP) fibers can be used a wide variety of industrial and health-care
applications, especially for production of face masks. Most industries use melt blown technique
for fabrication of the PP nonwoven fabrics. However, the melt blown usually leads to a 2D-
deposition of PP fibrous. In this work, we report on the use of a 3D melt electrospinning technique
to build controlled 3D-structures made of PP fibers. This is achieved by combining 3D printing
with melt electrospinning technique. The modified nozzle used here was assembled by applying a
heating part and a high voltage. In addition, the modified nozzle can move in the x-z axis, while
the fiber collector (build plate) can be set in along the y-axis. PP filament with diameter of 1.75
mm was used and characterized by thermogravimetric analysis (TGA). The negative terminal of
the high voltage was connected to the nozzle, while the positive terminal was connected to the 3D
printer build plate. Effect of the applied voltage, the working distance, and the heating temperature
have been investigated. The PP nonwoven fibers were characterized with a scanning electron
microscope (SEM). The results show that the PP can be electrospun at the nozzle temperature of
360 °C. In addition, the average diameters of the PP fibers are 71.46, 28.30, and 35.88 um when
applying with high voltage of 35, 40, and 45 kV, respectively. This study concludes that increase
of high voltage can reduce the diameter of PP fiber in 3D melt electrospinning technique.

Keywords: 3D melt electrospinning, 3D printing, Melt electrospinning, Polypropylene
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Optical properties of green emitting phosphors

Kittitee Ketma® and Kachain Dangudom?*
2 Department of Physics, Naresuan University Phisanulok 65000, Thailand
Presenter’s E-mail: bestkill2012@gmail.com
*Corresponding author: kachaind@nu.ac.th

This research aimed to study the properties of phosphor, i.e., SrAl>Oa: Eu, Dy laboratory phosphor
and commercial phosphor. The chemical composition of commercial phosphor was characterized
by Energy Dispersive X-Ray Spectroscopy (EDS) method. We found that the chemical
compositions of commercial phosphor similar to laboratory phosphor. The wavelength of
phosphorescence spectrum of both phosphors was measured by using the spectrometer. We found
that their wavelength at maximum light intensity was 523 nm which is the green-emitting
phosphor. The light intensity and emitting time of phosphor were measured after turn off the light
source for 10, 5, 1 minute and 30 seconds. The light source such as 20,000, 10,000 and 5,000 lux
were exposed to the samples, respectively. The phosphor powder distributed on a circular area of
1 and 2.4 cm in diameter. The phosphor powder mixed to perform the resin with the ratio of resin
13 g per hardener 1 g and also including a phosphor powder 0.5, 1 and 1.5 g, respectively. Our
results showed that both phosphor intensities decreased with the exponential decay. As the ratio
of phosphors increases, the emitting intensity of the mixture is also increased.

Keywords: Green phosphor, Phosphorescence, Photoluminescence, Strontium aluminate
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Effect of Oxygen Concentration on Structural, Electrochemical, and
Mechanical Properties of Silicon Oxide (SiOy) Materials for Li-lon Battery
Anodes: A Molecular Dynamics Study

Matachan Oupatam?, and Kiettipong Banlusan®*
2 Department of Physics, Faculty of Science, Khon Kaen University, Khon Kaen, 40002, Thailand
b Institute of Nanomaterials Research and Innovation for Energy (IN-RIE), NANOTEC-KKU RNN on Nanomaterials
Research and Innovation for Energy, Khon Kaen University, Khon Kaen, 40002, Thailand
Presenter’s E-mail: champ191champ191@gmail.com
*Corresponding author: kietti@kku.ac.th

Silicon has been recognized as a promising anode material for Li-ion batteries (LIBs) due to its
remarkably high specific capacity. Despite its advantage, practical uses of silicon-based LIBs are
still impeded by the major limitation involving a poor cycling retention caused mainly by an
excessively large volumetric strain (up to 300%) during lithiation. To overcome this challenge, a
ton of research studies have been devoted by implementing several strategies including silicon
composites and silicon oxide (SiOy) compounds. In this study, we aim to understand the effect of
oxygen concentration in SiOy on structural evolution, lithium storage, lithium diffusion, and
mechanical degradation of the material during lithiation/delithiation cycles to establish the most
appropriate oxygen content. To do this, we used molecular dynamics (MD) simulations with a
reactive ReaxFF force field, which is capable of capturing bond breaking and bond formation
processes using the concept of bond order. Various geometries of lithiated LixSiOy (0<y<2, and
0<x<4) have been created and were subjected to equilibration simulations at various temperature
to obtain the information on structure and Li diffusion behaviors. The prepared systems were also
subjected to a tensile test modeling as well as Li extraction simulation for investigating their
mechanical property and structural reversibility. We found that increasing oxygen content in SiOy
although results in a lower volume expansion, it decreases the diffusivity of lithium due to a strong
interaction between Li-O. Moreover, a larger number of Li atoms are likely to be trapped inside
the anode materials containing the larger amount of oxygen during delithiation process, which in
turn degrades the mechanical ductility of the material. Our simulations suggest a low fraction of
oxygen (y~0.5) suitable for balancing these effects and for improving the cycling stability of the
Si-based anodes.

Keywords: Li-ion batteries (LIBs), Molecular Dynamics (MD), Silicon Oxide, Anodes
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Fabrication and electrical properties of layer-by-layer electroactive polymer
for energy storage

Chanisara Chooseng®and Chatchai Putson®*
2 Division of Physics Science, Prince of Songkla University, Songkhla 90110, Thailand
Presenter’s E-mail: 6010210330@psu.ac.th
*Corresponding author: chatchai.p@psu.ac.th

Ferroelectric materials are one of the dielectric materials for capacitive energy storage because
they provide high dielectric constants (e.) and high energy densities (U.). In this work,
the dielectric properties and energy storage capacity of polymers were studied.
The bilayer polymer films of Poly(vinylidene fluoride-co- hexafluoropropylene) (P(VDF-HFP))
and polyurethane (PU) were prepared by the layer-by- layer method in various layer thickness.
The dielectric constant of bilayer films was found to be in a range of 3.4-4.1 at 1 Hz.
While the dielectric constant of single-layer P(VDF-HFP) film was about 3.2. Moreover, the
electrical breakdown strength (E,) of the bilayer with P70/PU30 films reached 379 V/um which
are higher than the single- layer films. Therefore, the energy density (U.) and the energy storage
efficiency (n) of the bilayer were 0.59 J/cm® and 77%, respectively.

Keywords: Bilayer films, Energy storage, PU, P(VDF-HFP)
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Quality Control of Magnetic Resonance Imaging (MRI) by Computer
Programming with Python

Watcharawit Sornkrasin®*
2 Department of Physics, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand
Presenter’s E-mail: watcharawit_s@kkumail.com
*Corresponding author: watcharawit_s@kkumail.com

Magnetic Resonance Imaging (MRI) is one of the essential medical equipment for imaging inside
humans. The MRI quality control (MRI QC) is strictly to retain the accuracy and efficiency.
The usually quality control processes consist of the scanning of ACR Phantom with localizer and
T1 axial technique and the manual analysis of the MRI images. In this study, the researcher has
written a program on Python 3.8 — 3.9 to record and analyze the scanned images. The program was
initially aimed to process the images for the 8 protocols defined by the Department of Medical
Science, Ministry of Public Health. However, at this stage, the final program can only process by
6 out of the 8 protocols. Two protocols, the High-Contrast Spatial Resolution, the Low Contrast
Detectability, still need to be examined by users. The dataset provided by Srinagarind Hospital
was analyzed by the written program. The obtained results are: 189.6875 millimeters and 188.75
millimeters in Geometric Accuracy, passed 1.0 millimeters in High-Contrast Spatial Resolution,
4.72 millimeters in Slice Thickness Accuracy, 3.75 millimeters in Slice Position Accuracy, 85.90
percent in Percent Image Uniformity, 38 spokes in Low Contrast Detectability, 0.00059 in Percent-
Signal Ghosting and 1146.893 in Signal to Noise Ratio. According to the results, the program can
provide the outputs which are approximate to those obtained from the manual testing on the same
dataset but uses much shorter time to complete the task. This means the program can be very useful
for performing quick MRI QC tests.

Keywords: MRI, Python (Programming Language), QC
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Fabrication and characterization of van der Waals material based on MoS;

Pathomporn Chaikhao®* and Thiti Taychatanapat®
2 Department of Physics, Faculty of science, Chulalongkorn University, Bangkok 10330, Thailand
Presenter’s E-mail: chaikhao.som@gmail.com
*Corresponding author: chaikhao.som@gmail.com

Molybdenum disulfide (MoS:) is one of the most studied 2D material from family of transition
metal dichalcogenides (TMDs). It possesses many fascinating properties such as its high
transparency, super strong, durable, flexible, and super thin. Monolayer MoS; is a semiconductor
with a direct bandgap of 1.8 eV very high compared to other semiconducting 2D materials. All of
the aforementioned properties are essential for many applications, such as energy conversion and
storage, wearable electronics and optoelectronics. In addition, stacking of 2D materials to create
van der Waals heterostructure especially the stacking of two single-layer flakes of MoS, may be
able to provide new functionalities. In this thesis, we attempt to fabricate and study two type of
2D van der Waals heterostructure based on MoS,. First, Raman spectrum of twisted bilayer
(tMoSy) is fabricated using pick-up technique and its Raman spectrum is investigated. The peak
frequency difference between the two Raman modes of tMoS; has a value between single-and
bi-layer MoS; and the peak intensity of tMoS; is lower than that of bilayer MoS.. This indicates
that the tMoS; has different characteristics from its single-and bi-layer counterparts. Second,
we fabricated field effect transistor from single layer MoS2/BN van der Waals heterostructure.
We measure two-probe electrical conductivity and a function of mobility and find mobility of 2.25
cm2V-1s-1 at room temperature.

Keywords: van der Waals heterostructure, twisted bilayer MoS,, Raman spectrum
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Effect of firing temperatures on phase formation, microstructure and
electrical properties of 0.97BNKT-0.03BNDbT lead-free ceramics synthesized
via the solid-state combustion method

Widchaya Somsri® and Theerachai Bongkran®*
@ Department of Physics, Naresuan University, Phitsanulok 65000, Thailand
Presenter’s E-mail: widchaya28@gmail.com
* Corresponding Author: theerachaib@nu.ac.th

In this research, the effect of firing temperatures on phase formation, microstructure
and electrical properties of 0.97Bio.s(Nao.s4Ko.16)0.5T103-0.03Ba(Nbo.01Ti0.09)O3 or 0.97BNKT-
0.03BNDbT ceramics synthesized via the solid-state combustion method was examined.
The Bios(NagssKo.16)o5TiOs; BNKT and Ba(NbooiTioe9)Os; BNbT powders were calcined
in range of 600 - 800°C and 1100 - 1300°C, respectively, and the 0.97BNKT-0.03BNbT ceramics
were sintered between 1050°C and 1150°C. The pure perovskite phase was observed in the BNKT
powders and BNbT powders at the calcination temperature of 700°C and 1150°C, respectively,
for 2 h. The microstructure of the BNKT and BNbT powders exhibited the average particle size
around 308 — 357 and 328 — 398 nm, respectively. All ceramics presented a single perovskite
structure with tetragonal phase. The average grain size increased with increasing sintering
temperature. The density, maximum dielectric constant (em) and remnant polarization (Pr)
increased with increasing sintering temperature up to 1125°C, thereafter they decreased. At a
sintered temperature of 1125°C, 0.97BNKT-0.03BNbT ceramic showed the highest density of 5.88
g/cm®, em of 6485 and high Prof 8.34 uC/cm?. In addition, all ceramics exhibited a pinched
hysteresis loop indicating relaxor behavior and increase in sintering temperature make an increase
in loops pinching, indicating that high thermal can be disturbed long-range order in ferroelectric
ceramics.

Keywords: 0.97BNKT-0.03BNbT; solid-state combustion; phase formation; microstructure;
electrical properties
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Dark Matter Search by Cherenkov Telescope Array (CTA)

Maneenate Wechakama?®*

Department of Physics, Faculty of Science, Kasetsart University
Presenter’s E-mail: fscimnw@ku.ac.th

Despite striking evidence for the existence of dark matter from astrophysical observations, dark
matter has still escaped any direct or indirect detection until today. Therefore, a proof for its
existence and the revelation of its nature belongs to one of the most intriguing challenges of
nowadays cosmology and particle physics. In this talk, I will explain how to investigate the nature
of dark matter through Cherenkov Telescope Array (CTA). I will focus on gamma rays from dark
matter annihilation. I will explain how we provided constraints on dark matter annihilation cross-
section and the mass of dark matter particles from gamma rays that will be measured by CTA.

Keywords: Dark matter, Gamma rays, Cherenkov Telescope Array (CTA)
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Penrose diagram for black hole solutions

Piyawat Chatchaichompu? and Apimook Watcharangkool**
2 Department of Physics and Materials, Chiangmai University, Chiangmai 50200, Thailand
b National Astronomical Research Institute of Thailand (Public Organization), Chiang Mai 501800, Thailand
Presenter’s E-mail: piyawatbeam007@gmail.com
*Corresponding author: a.watcharangkool@gmail.com

This research aims to construct the Penrose diagram and study the causal structure of Schwarzchild
and Kerr blackhole. The method which change coordinates to finite range is call conformal
transformation. The result show that Penrose diagram for Schwarzchild and Kerr solutions can be
plotted with conformal coordinate. Moreover, causal structure can be showed in Penrose diagram.

Keywords: Penrose diagram, causal structure, conformal transformation, conformal coordinates,
causal
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Modified Gravity with Interacting Dark Energy Dark Matter in Dynamical
System Approach

Bhuddhanubhap Silasan® and Daris Samart®*
2 Department of Physics, Khon Kaen University, 123 Mitraphap road, Khon Kaen, 40002, Thailand
Presenter’s E-mail: bhsilasan@gmail.com
*Corresponding author: darisa@kku.ac.th

In this work, we employ the f(R) gravity as the alternative explanation of Dark Energy (DE) to
study an interaction between DE and Dark Matter (DM) by using the dynamical system approach.
The autonomous system of the dynamical system analysis is constructed from the Friedmann’s
equation with the inhomogeneous energy-momentum conservation with Q where the Q variable
stands for the energy-mass transfer between DE and DM and we will use the simple model as
Q = 3aHp,,. The cosmological evolution of the viable f(R) gravity models is studied in detail.
We also find a modification behavior of viable f(R) gravity models from the interacting DE and
DM, Q. As a result, some viable model gives incorrect cosmological evolution deviating from the
LCDM hbecause of the additional fixed points and their eigenvalues from the stability matrix
depending on Q. While some viable f(R) models are still compatible with the LDCM. In addition,
the interacting DE-DM parameter a also modifies the ranges of the parameters in the viable f(R)
gravity models.

Keywords: f(R) Gravity, Dark matter, Dark energy, Dynamical system
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An investigation of Aharonov-Bohm effect in curved space-time and its
application to the gravitational wave detection

Chitipat Deesamer?, Nontapat Wanwieng?, Poemwai Chainakun®*" and

Apimook Watcharangkool*

1 School of Physics, Institute of Science, Suranaree University of Technology, Nakhon Ratchasima 30000, Thailand
2 Department of Physics and Materials Science, Faculty of Science, Chiang Mai University, 239 Huay Kaew Road,
Muang Chiang Mai 50200, Thailand
3 Centre of Excellence in High Energy Physics and Astrophysics, Suranaree University of Technology, Nakhon
Ratchasima 30000, Thailand
4 National Astronomical Research Institute of Thailand, Chiang Mai 50200, Thailand
Presenter’s E-mail: chitipat.dee@gmail.com
*Corresponding author: pchainakun@g.sut.ac.th

The great discovery of Gravitational wave was manifested to the world by the large collaboration
project LIGO. Although this experiment possesses high potential and precision to detect the wave,
there is still a limit on minimizing the order of the wave strength. In this project, we investigate an
alternative way to detect the gravitational wave using the concept of Aharonov-Bohm experiment
in curved space-time. Our system consists of an electron beam which is split into two beams
passing opposite sides of the solenoid and producing interference patterns while the magnetic field
is fixed uniformly. The change in interference patterns through the phase shift can be observed if
the system is perturbed by the gravitational wave and can be used to trace back to the nature of the
gravitational wave. Our system is described in Minkowski space-time with the wave propagating
in the direction either perpendicular or tangent to the solenoid cross-section. The results show that
the tangent wave could produce more significant phase shift than the perpendicular wave. This
system is therefore could potentially be used to detect gravitational wave travelling in the tangent
direction to the solenoid cross-section area.

Keywords: Aharonov-Bohm effect, General relativity, Gravitational wave, Phase shift, Quantum
mechanics
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Tracking Origins of Gamma Rays in the Milky Way Galaxy
by Fermi-LAT All Sky Maps

Grit Saowanit?, Karn Ngernphat®, and Maneenate Wechakama?*
a Department of Physics, Faculty of Science, Kasetsart University, Bangkok, 10900, Thailand
b National Astronomical Research Institute of Thailand (Public Organization), Chiangmai, 50180, Thailand
Presenter’s E-mail: grit.sa@ku.th
*Corresponding author: mwechakama@gmail.com

The Milky Way galaxy distribution is a major issue in astronomy. One of the methods to study
galactic activities is light detection due to lights or photons can be produced by astrophysical
objects and phenomena. Photons have wide ranges of energy and gamma-ray is an unclear range.
To study the Milky Way distribution, we have studied photons in the range 0.3 to 300.0 GeV from
Fermi-LAT. We have used all-sky maps of gamma-ray to estimate parameters of the emission
coefficient in our model. The model aims to explain the gamma-ray distribution in the galaxy by
cylindrical and spherical distributions, which represent the gamma-ray from astrophysical sources
and halo objects such as dark matter. Parameters have been found from fitting data with the model
by the least chi-square method. As the result, the coefficients are variable up to the gamma-ray
energy, but the thickness of the galactic disk is 5 to 10-time larger when compared with previous
studies. In addition, the parameter values can explain the galactic maps, so the spherical parameter
values can apply to constrain astrophysical objects or the particles in the halo of the Milky Way
galaxy.

Keywords: The Milky Way galaxy, Distribution, Gamma ray, Emission coefficient equation
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Atmospheric Extinction at Thai National Observatory

S. Boonprakom?, R. K. Yadav®, S. Wannawichian®"
a Department of Physics and Materials, Faculty of science, Chiang Mai University, Chiang Mai, 50200, Thailand
b National Astronomical Research Institute of Thailand, Chiang Mai, 50180, Thailand
Presenter’s E-mail: sriwong.40469@gmail.com
*Corresponding author: suwichawan@gmail.com

The electromagnetic emissions from celestial objects in space penetrate the earth and pass layers
of the atmosphere. Therefore, the light is partially absorbed and scattered. This process causes
attenuation of the light called atmospheric extinction. In astronomy, accurate values that indicate
the extinction at observing sites are needed for studying ground-based astronomical photometry,
to determine the intrinsic brightness of celestial objects. According to the measurement of the
atmospheric extinction coefficients at Thai National Observatory (TNO) for 13 nights in 7 months
from November 2019 to May 2020, the observations of standard star fields observed via U, B, V,
R, and | photometric filters were performed. The 2.4-meter Thai National Telescope (TNT) is
mounted with a 2K x 2K charge-coupled device (CCD), while the 1-meter Thai National Telescope
(TNT) is mounted with a 4K x 4K CCD. From the data analysis of 13-nights observations, the
atmospheric extinction coefficients partly agree with the coefficients based on theoretical
calculation. Most results from 13 nights have a variation trend based on least-square fitting for I,
R, V, B, and U filters. The medians of atmospheric extinction coefficients are 0.044 + 0.029, 0.086
+ 0.032, 0.150 + 0.086, 0.279 + 0.038 and 0.624 + 0.295 for I, R, V, B and U filters, in 8 nights,
13 nights, 13 nights, 12 nights and 4 night observations, respectively. This variation might be
caused by variation in meteorological situations, e.g, dust pollution according to regional seasons
in Northern Thailand. The variation trend of atmospheric extinction coefficients at TNO generally
agrees with those from other observatories.

Keyword: airmass, atmospheric extinction coefficient, instrumental magnitude, photometry,
standard star
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Use of Quantum Well for holes in an N-Type Layer to Reduce
the Recombination Rates of electrons and holes

Peerapat Saowat**
2 Department of Physics, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand
Presenter’s E-mail: peerapat.sao@kkumail.com
*Corresponding author: peerapat.sao@kkumail.com

This project was examined quantum well embedded in N-type semiconductors to reduce the
recombination rates of electron and hole to increase the efficiency of PN-junction solar cells.
The embedment GaAs layer in N-type semiconductor is AlxGai-xAs which create quantum wells
for hole. The calculation of the value of electron wave function and hole wave function used
Runge-Kutta 4th Order Method. Afterward, calculate the recombination rates of electron and hole
which directly proportional to the square of overlap integral between electron and hole wave
function. The calculation is for analyzing the results of width, potential energy depth, and volume
fraction of quantum wells embedded in the material on recombination rates between electron and
hole. The quantum wells embedded structure width is 10 A, 25 A, and 40 A that have 0.200 eV,
0.300 eV ,and 0.400 eV energy depth. The findings show that the quantum wells embedded
structure has more efficiency on decrease recombination rates of electron and hole than without
quantum wells. The quantum well that was embedded in the proportion of volume less than 8% of
the total volume is efficient to practical application because there is no effect on to absorption
property of PN-junction solar cells. In addition, the structure embedded in the material that has
appropriate width, potential energy depth, and volumetric proportions can decrease the
recombination rates of electron and hole up to 60% show that quantum well for holes embedded
in N-type can improve the efficiency of PN-junction solar cells.

Keywords: PN-junction solar cells, Quantum wells, Recombination rates, Semiconductor devices
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Study of turbulent transport critical gradients effects on L- H transition
based on bifurcation approach

Peemsinee Phuangmala® and Boonyarit Chatthong ®*
2 Division of Physical Science, Prince of Songkla University, Songkhla 90110, Thailand
Presenter’s E-mail: 6010210359@psu.ac.th
*Corresponding author: boonyarit.ch@psu.ac.th

This work investigates the effects of critical pressure and density gradients of turbulent transport
in fusion plasma using two-field bifurcation model. The thermal and particle transport equations,
combining the effect of neoclassical and turbulent transports are solved simultaneously, resulting
in time evolution profiles of plasma pressure and density. The velocity shear is used as suppression
effect, which acts only on the turbulent channel. The results show that plasma can transit from low
(L-mode) to high (H-mode) confinement modes, edge transport barrier (ETB) width profile versus
critical pressure gradient and critical density gradient are used to demonstrate their effects. In
summary, the lower critical gradients of pressure and density, the higher plasma loss which
prevents the plasma to transit to H-mode. In addition, the increase of critical pressure and density
gradients enhances ETB width.

Keywords: critical gradient, turbulent transport, ETB width
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Design and Construction of Energy Spectrometer System for 4 MeV Electron
Linear Accelerator

C. Phuengngern?, P. Wongkummoon®, P. Apiwatanakul®, S. Rimjeam¢, C. Thongbai®

and J. Saisut**
2 Plasma and Beam Physics Research (PBP) Facility, Department of Physics and Materials Science, Faculty of
Science, Chiang Mai University (CMU), Chiang Mai, Thailand, 50200
b Thailand Center of Excellence in Physics, Ministry of Higher Education, Science, Research and Innovation,
Bangkok, Thailand, 10400
Presenter’s E-mail: chanason_p@cmu.ac.th
*Corresponding author: jatuporn.saisut@cmu.ac.th

The electron spectrometer is designed, constructed, and installed in the accelerator system which
consists of a steering magnet, a fluorescent screen, and an IP camera. The energy of the electron
beam is determined by the position of the electron beam that shifts due to the magnetic field.
To analyze the energy from the image, Suriya 4 MeV Energy Analyzer Program 2.0 (SEA 2.0) has
been developed using the Hough Circles method to locate the beam profile position. Although the
Hough Circle method might not represent the average of energy when inside the beam has many
spots with different groups of energy, each spot can be analyzed using the local peak of beam
projection. Moreover, the old spectrometer system cannot analyze an increase of energy when
increasing the RF power from each group of the beam with the current resolution. The SEA 2.0
can evaluate electron beam energy from both data sets but it has an extensive error. In this project,
a new steering magnet is designed, and the length of the vacuum tube between steering and screen
is extended to improve the resolution with the size of 100x26 mm and 255 turns of wire. The new
spectrometer system shows a better resolution than the old spectrometer system. At electron beam
energy of 4 MeV, the resolution of the new system improves around five times from 0.39
MeV/pixel to 0.08 MeV/pixel.

Keywords: electron spectrometer, energy analyzer program, steering magnet

177


mailto:chanason_p@cmu.ac.th
mailto:jatuporn.saisut@cmu.ac.th

s
Research Abstract -:5@ KU

DPST student conference on Science and Technology 2021
(DPSTcon2021) SCIKU  UNNERSTY

The study of thermal and particle transport coefficient affecton L - H
transition based on Bifurcation model and machine learning

Pumipat Chaikamthorn® and Boonyarit Chatthong®*
2 Division of Physical Science, Prince of Songkla University, Songkhla 90110, Thailand
Presenter’s E-mail: game18-g@hotmail.com
*Corresponding author: boonyarit.ch@psu.ac.th

In the present, plasma fusion research still needs improvements in many areas, e.g., material or
plasma stability problems. One of the most challenging problems in fusion research is to increase
energy confinement time without sacrificing the fusion rate. One possibility is for the plasma to
have the formation of an Edge Transport Barriers (ETB), resulting in the plasma to transit from
low confinement mode (L-mode) to high confinement mode (H-mode). This work uses simulation
techniques to solve a coupled thermal and particle transport equations based on bifurcation model
for a time evolution profiles of plasma pressure and density. The simulation results are used as
database for machine learning models to predict the confinement mode. As a result, increase of
neoclassical heat and particle transport coefficients causes plasma transition back from H-mode to
L-mode. On the other hand, increase of anomalous heat and particle transport coefficients cause
plasma transition from L-mode to H-mode and back to L-mode again if they are too high. The best
machine learning model amongst 3 models; Logistic Regression, Support Vector Machine and
Decision tree is Decision tree which has the AUC score equals to 0.997.

Keywords: Bifurcation model, high confinement mode, low confinement mode, machine learning
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The study of branching process on COVID-19 outbreak and control strategies

Thanchanok Lincharoen?® and Sudarat Chadsuthi®”
2 Department of Physics, Faculty of Science, Naresuan University, Phitsanulok 65000, Thailand
Presenter’s E-mail: t.lincharoen@gmail.com
*Corresponding author: sudaratc@nu.ac.th

The current Coronavirus (COVID-19) situation was better in China that was the first country of
COVID-19 outbreak started but was worse in some countries such as in Europe and the Americas.
The global cases of COVID-19 were more than 30,675,000 confirmed cases. In Thailand, the
present situation was better than in March. There were only 3,506 total cases during October 2020.
From June to October 2020, the confirmed cases were found in the state quarantine. However, the
effect of isolation and contact tracing on the COVID-19 outbreak was vague. So, we would like to
study that the isolation of cases and the contact tracing can help the COVID-19 situation be better.
In this study, we considered the effect of the initial case number, reproduction number (RO),
probability of asymptomatic, and delay to isolation in each contact tracing on the COVID-19
outbreak in 3 months. We found that when the percentage of contact tracing increased, the number
of cases decreased lead to reduced effective reproduction numbers.

Keywords: Contract tracing, COVID-19, Branching process
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On a study of magnetization fluctuation noise in magnetoresistive heads.

Pakin Tasee®*
2 Department of Biology, Faculty of science, Silpakorn University, Nakhon Pathom, Thailand.
Presenter’s E-mail: Pakin613@hotmail.com
*Corresponding author: Pakin613@hotmail.com

A magnetoresistive read head consist of two layers made by soft magnetic material separated by
an insulating layer. When the external magnetic field (H) is applied, the magnetization direction
of those layers are moved according to the direction of the applied field that, in turn, causes a
change in its resistance. As the size of the current technology read head is small (in an order of
nanometer), any thermal energy applied to the read head can result in the fluctuation of
magnetization direction that in turn impacts the read head instability. This is one of fundamental
limits on the performance of hard-disk-drive (HDD) magnetic storage. In this research, thermal-
induced magnetization fluctuation noise of magnetoresistive read heads was experimentally
investigated. The noise was measured in a term of the standard deviations (SD) of the resistance
of the read heads obtained over a long period of time. We focused on 3 main heat sources, i.e., the
biased voltage, the applied magnetic field and the thermal-fly-height-control heater (called TFC
heater). Results showed that the read heads behave like the metal as when the biased
voltage/current increases, the head resistance decreases. For the next, the applied magnetic field
causes fluctuation in the two layers as standard deviations increase when magnetic field increases
but, in some cases, standard deviations decrease in fail read head because of magnetization
direction flips. The last heat source, magnetization fluctuation noise due to the voltage of TFC
heater is dependent on the read head design. For model A, the standard deviations of the head
resistance tend to increase when the voltage of TFC heater increases. On the other hand, the TFC
heater showed less impact on the fluctuation noise for model B.
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Fabrication of sugarcane leaves-derived activated carbon by a hydrothermal
carbonization process as a supercapacitor electrode

Sanhanat Chaibura®* and Pawinee Klangtakai®"¢
2 Department of Physics, Faculty of Science, Khon Kaen University, Khon Kaen, 40002, Thailand
b Institute of Nanomaterials Research and Innovation for Energy (IN-RIE), Khon Kaen University,
Khon Kaen, 40002, Thailand
¢ Thailand Center of Excellence in Physics, Commission on Higher Education, Bangkok, 10400, Thailand
Presenter’s E-mail: sanhanat_c@kkumail.com
* Corresponding Author: sanhanat_c@kkumail.com

Activated carbon (AC) derived from sugarcane leaves was prepared by hydrothermal and chemical
activation. First, hydrochar (HC) was synthesized from sugarcane leaves by hydrothermal
processes using HCI as a catalyst at 180°C for 8 h. Then, HC was activated by KOH, NaOH and
H2>S04 (AC-KOH, AC-NaOH and AC-H»SO4) in tube furnace at 800°C for 1.5 h under Argon
environment. The crystal structure and morphology of all activated carbon samples were
investigated by X-ray diffraction and scanning electron microscopy. They have the amorphous
structure. HC and AC-H.SO. samples has spherical shape, AC-KOH and AC-NaOH samples has
the porous surface. The electrochemical performance of all activated carbon electrodes was
investigated by galvanostatic charge/discharge technique in 6M KOH electrolyte. HC, AC-KOH,
AC-NaOH and AC-H,S04 electrodes have the specific capacitance of 1.59, 63.54, 53.19 and 42.41
F g! at a current density of 0.5 A g?, respectively. The AC-KOH electrode has the excellent
capacitance retention of 98.5% after 3,000 charge/discharge cycles.

Keywords: Activated carbon, Sugarcane leaves, Supercapacitors
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Study the effect of the violet laser patterning on Raman spectrum shift and
conductivity in nitrogen-doped reduced graphene oxide (NrGO)

Tanayot Ngonsamrong?, Ittipon Fongkaew?*
2 School of Physics, Suranaree University of Technology, Nakhon Ratchasima 30000, Thailand
Presenter’s E-mail: B6080334@g.sut.ac.th
*Corresponding author: ittipon@sut.ac.th

Although supercapacitors are considered one of the alternative energy storage devices for future
usage due to their considerable power density, fast charging-discharging rate, and long life cycles,
the greatest obstacle is energy density ten times less than that of conventional Li-batteries (Huang,
Zhu, Sarkar, & Zhao, 2019). The previous studies exposed that the nitrogen-doped graphene-based
electrodes significantly enhance the specific capacitance of pristine graphene (Yadav & Deuvi,
2020). For the recent research, our laboratory found that after the violet laser patterning on
nitrogen-doped reduced graphene oxide (NrGO), the G-band from Raman spectroscopy is shifted
to a lower wavevector, and its conductivity is enhanced. However, the role of N-doping and the
effect of laser patterning on reduced graphene oxide (rGO) are still unclear. Therefore, the density
functional theory (DFT) was used to investigate these phenomena. Here, we calculate the
formation energies of various nitrogen-doped graphene structures to screen the possible forms, the
density of state (DOS) of possible forms, and their Raman spectrum compared with the
experimental results. Our calculations show that the more removed oxygen, the G-band peak of
Raman spectra is shifted to the lower frequency. Furthermore, the conductivity is significantly
increased by N doping and the removal of oxygen. Hence, the mechanism and electronic structure
for describing conductivity enhancement and the shift in the G-band is due to the removal of
oxygen atoms during the laser patterning, which consistent with the experimental results will be
presented.

Keywords: density functional theory, laser patterning, nitrogen-doped graphene oxide, Raman
spectra, supercapacitor
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First-principles investigation on mechanical and elastic properties of Mg-
doped hydroxyapatite.

Pisek Sagapanee®*, Wutthigrai Sailuam®, and littipon Fongkaew®
aSchool of Physics, Suranaree University of Technology, Nakhon Ratchasima 30000, Thailand
b Department of Applied Physics, Faculty of Engineering, Rajamangala University of Technology Isan
(Khon Kaen Campus), Khon Kaen, 40000, Thailand
Presenter’s E-mail: pisek.b6080396@gmail.com
*Corresponding author: pisek.b6080396@gmail.com

Hydroxyapatite (HAP) is a candidate material that has been used as an effective and safe substitute
for artificial bones and teeth. One of its primary structural characteristics is its ability to accept
a great variety of isomorphic substitutions in the Ca site to observe the mechanical properties of
a-HAP and g-tricalcium phosphate (TCP). This research will study Magnesium (Mg)-doped,
a well-known cationic component in natural bone in HAP and B-TCP. The experiment found that
Mg has induced the S-TCP phase when doping Mg in HAP and improve Vickers hardness.
This research proposes the first-principles calculation to study and calculate the important
mechanical properties based on the Density functional theory (DFT) implemented in VASP code.
Our calculation found that the average bulk modulus of pure and Mg-doped: a-HAP 80.285 GPa,
1Mg-doped in a-HAP 77.168 GPa, and 2Mg-doped in a-HAP 81.116 GPa. While bulk modulus
of f-TCP 72.089 GPa, and Mg-doped in S-TCP 79.105 GPa. These results indicate Mg can
significantly enhance the bulk modulus of HAP with added Mg. The calculated elastic constants
of a-HAP C;, and C;5; which represent the elasticity in length are larger than the elasticity in shape,
which represent by the elastic constants C,,, Cy3, C44, and Cgs. The deformation resistances along
the axial direction are stronger than deformation resistances in shape. Poisson’s ratio 0.286 shows
that the hexagonal a-HAP behaves as a ductility material.

Keywords: Hydroxyapatite (HAP), Tricalcium phosphate (8-TCP), first-principles, mechanical
properties
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Development of Josephson Parametric Amplifiers
for Superconducting Circuit Experiments

Treerat Srivipat?, Juan Pablo Dehollain®, Nathan Langford® and Areeya Chantasri®*
a Department of Physics, Faculty of Science, Mahidol University, Bangkok 10400, Thailand
b Centre for Quantum Software and Information, School of Mathematical and Physical Sciences, University of
Technology Sydney, NSW 2007, Australia
Presenter’s E-mail: treerat.sri@gmail.com
*Corresponding author: areeya.chn@mahidol.ac.th

Superconducting circuits have become one of the leading candidates for building large-scale
guantum computers. Their main advantage lies on their integrable and scalable circuit elements,
which makes them analogous to electric transistors in a classical computer. Quantum
superconducting circuits manipulate vary weak signals consisting of few photons of microwave
field. This complicates the measurement process because the energy of microwave photons is very
difficult to detect with classical electrical detectors. This detection requires the use of a special
first-stage amplifier that can be placed very close to the quantum computer (at mK temperatures)
and is quantum limited, i.e. introduces the smallest amount of noise allowed by the laws of
guantum mechanics. In superconducting circuits, these amplifiers are known as Josephson
Parametric Amplifiers (JPA), which use Josephson junctions as their workhorse. The Josephson
junction acts as a nonlinear inductor, making the electrical circuit behave like a driven nonlinear
oscillator which can be used to amplify signals. In this research project, we study the theory of
linear amplification and the performance of three types of JPAs: phase-preserving, phase-
conjugating, and phase-sensitive amplifiers. By numerically simulating their output states from
arbitrary bosonic microwave input states, we can investigate JPA response under different
parameter configurations and optimise to achieve maximum gain. The results of this work will be
used to design and fabricate a custom JPA based on a set of input signal specifications and output
signal requirements, leading to a better precision in measuring behaviors of the superconducting
circuits.

Keywords: Josephson parametric amplifier, Microwave photon, Quantum system,
Superconducting circuit
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Molecular Dynamics Simulations of Lithiation and Delithiation Processes in
Porous Silicon Electrode Material for High-Performance Li-lon Batteries

Panupol Untarabut® and Kiettipong Banlusan®*
2 Department of Physics, Faculty of Science, Khon Kaen University, Khon Kaen, 40002, Thailand
b Institute of Nanomaterials Research and Innovation for Energy (IN-RIE), NANOTEC-KKU RNN on Nanomaterials
Research and Innovation for Energy, Khon Kaen University, Khon Kaen, 40002, Thailand
Presenter’s E-mail: panupol.un@kkumail.com
*Corresponding author: kietti@kku.ac.th

Reducing of capacity fading is one of the improvements in lithium-ion batteries (LIBs). Porosity
in silicon has reduced the capacity fading in Si-based LIBs. We used a molecular dynamics (MD)
method to establish the understanding of how porosity can mitigate the capacity fading in Si-based
LIBs. We created the structure of non-porous silicon nanowire (SiNW) with a radius of ~20 A and
a length of ~43 A. The geometry of porous silicon nanowire (p-SiNW) was constructed to have
the internal and external radii of ~15 A and ~27 A, respectively. At each step of lithiation, 100 Li
atoms were randomly deposited on the surface of the well-equilibrated SINW and p-SiNW
followed by an NVT equilibration at 900 K for 5 ps. For the delithiation process, 100 Li atoms
located within the outermost shell of the nanostructure were randomly deleted accompanied by a
5 ps-relaxation simulation. We found that volume expansion upon Li uptake of p-SINW is
significantly less than SINW. Calculations of the formation energy suggests that Li insertion
process in porous structure is energetically more favorable. Inaddition, our simulation and analysis
reveal that the presence of pore in the nanostructure can mitigate the stresses during charge and
discharge processes, which is beneficial for improving the structural stability.

Keywords: Molecular dynamics, Li-ion batteries, Silicon-based anode, Silicon nanowire
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Study classification imaging using machine learning for
Proton Computed Tomography simulation

Manadsawi Srichok®*
2 School of Physics. Institute of Science, Suranaree University of Technology
Presenter’s E-mail: manadsawi@gmail.com
*Corresponding author: manadsawi@gmail.com

Proton therapy is one of the treatments that can reduce the number of healthy tissues and organs,
complications, and side effects of treatment. But protons, radiotherapy, have problems arising from
proton scattering as protons move towards cancer cells, so machine learning is used to help predict
cell locations. By simulating the function of Proton Computed Tomography (pCT), a machine used
proton for imaging modality. Simulated in the Geometry And Tracking (Geant4) then create a
phantom that replicates a human organ. The protons are shot pass through phantom. Collect data
at the track to create a picture for use in the machine learning process classification by binary
image classifier using Convolutional Neural Network (CNN). The results showed that The model
was effective in sorting images of organs of different thicknesses at 47%. The highest model
training accuracy was 0.896, the training loss highest was 0.794, and the validation accuracy
highest was 0.500. It will take time to learn and develop.

Keywords: Machine Learning, Proton therapy, Proton Computed Tomography
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Latitude Surveys of a ship-borne neutron monitor for Antarctic trips
during 2018-2020 and upcoming plans

Waraporn Nuntiyakul®*
@ Department of Physics and Materials Science, Faculty of Science, Chiang Mai University
Presenter’s E-mail: waraporn.n@cmu.ac.th
*corresponding author: waraporn.n@cmu.ac.th

Ground-based neutron counters are a standard tool for detecting atmospheric showers from
GeV range primary cosmic rays of either solar or galactic origin. Bare neutron counters, a type of
lead-free neutron monitor, function much like a standard neutron monitor (NM64) but have
different yield functions primarily because they are more sensitive to lower energy neutrons. When
operated together with standard monitors, the different yield functions allow estimates to be made
of the energy spectrum of galactic or solar particles. In Thailand, we developed a ship-borne
“Changvan” neutron monitor with three counters for latitude surveys to investigate cosmic ray
spectral variations. This uses the NM64 design, except the middle counter lacks the lead producer,
so we call this a “semi-leaded” neutron monitor. The Changvan was operated on two voyages on
the Chinese icebreaker Xue Long between China and Antarctica during 2018-2019 and 2019-2020.
The standard measurement during a latitude survey is the count rate as a function of geomagnetic
cutoff, i.e., the response function of the total count rate. Repeated measurements with the same
detector over different solar cycle phases provide precise information about cosmic ray spectral
variation. In my talk, I will give a detailed overview of an international collaborative network led
by Thai researchers in the field of cosmic rays through the story behind the Changvan monitor.
The plans of establishing the Thai Space Radiation consortium (SpaRC) and building another
shipborne-neutron monitor, nicknamed “Thimon: Thailand-Hawaii Monitor,” will be informed.

Keywords: Changvan; semi-leaded neutron monitor; GCR spectrum; solar modulation; yield
function; latitude survey
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Quantum Entangled Photons source

Nutchaya Palakachen® and Pruet Kalasuwan®*
2 Division of Physics Science, Prince of Songkla University, Songkhla 90110, Thailand
Presenter’s E-mail: nutchaya589@gmail.com
*Corresponding author: pruet.kal@gmail.com

Quantum entanglement is a strange and interesting phenomenon that applied to quantum
information in various ways. This project aims to build quantum entangled photon source with a
laser 405 nm using spontaneous parametric down conversion process and BBO, a nonlinear crystal
to generate photon pairs. Result of detection is the source can generate 346.7112 cc/s nonentangled
photon pairs maximally in 3 ns delay time, polarization state of photon pairs are |HH) and a state
fidelity of 0.933 is measured.

Keywords: Nonlinear crystal, Polarization, Quantum entanglement, Spontaneous parametric down
conversion, State fidelity
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Preparation and electrostictive properties of polyurethane
thin films filled with polypyrrole-Carbon Black

Kunlawan Hirunchulha® and Chatchai Putson®*
2 Division of Physical Science (Physics), Faculty of Science, Prince of Songkla University, Hatyai 90110, Thailand
Presenter’s E-mail: 6010210324@psu.ac.th
*Corresponding author: chatchai.p@psu.ac.th

This project aims to study dielectric and electrostrictive properties of polyurethane (PU) thin films
filled with polypyrole-carbon black (PPy-CB) at different concentrations (0.25%wt, 0.50%wt,
0.75%wt and 1.00%wt). All samples were prepared by using a film-casting process. The results
showed that the dielectric constant, loss tangent, and conductivity of PU/PPy-CB film composites
increased when concentration of PPy-CB was increased. The dielectric constant of PU/PPy-CB
film at 1% was 6.8 times compared with PU film. Moreover, the electrostrictive coefficient also
increased with more concentration of PPy-CB. The electrostrictive coefficient of PU/PPy-CB film
is directly related to the dielectric properties. Furthermore, it was found that electrical breakdown
strength decreased with more concentration of PPy-CB which may be attributed to a rise in
electrical conductivity of the composites.

Keywords: Carbon black, Electrostirctive properties, Polypyrrole, Polyurethane
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Another eigenstate set of a two-dimensional hydrogen atom

Phatlada Sathongpaen® and Attapon Amthong®*
@ Department of Physics, Naresuan University, Phitsanulok 65000, Thailand
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The radiation response of Cholangiocarcinoma cell growth in two and three-
dimension cultures

Yuwadee Malad? Chutima Talabnin® and Chinorat Kobdaj*
2 School of Physics, Institute of Science, Suranaree University of Technology, Nakhon Ratchasima 30000, Thailand
b 2School of Chemistry, Institute of Science, Suranaree University of Technology,
Nakhon Ratchasima 30000, Thailand
Presenter’s E-mail: b6080419@g.sut.ac.th
*Corresponding author: kobdaj@g.sut.ac.th

Cholangiocarcinoma (CCA) is a silent cancer that hard to treat because the patients are diagnosed
at advanced stage with unresectable. Chemotherapy and radiotherapy are alternative treatment for
these patients to improve quality of life and their survival. Nowadays, radiotherapy with heavy
ions and proton therapy have gained increasing interest in cancer treatment including CCA. Here,
we aim to 1) set up two dimensional (2D; monolayer) and three dimensional (3D; Matrigel)
cultures of CCA cell lines for radiobiological study and 2) simulate the survival curve of Chinese
hamster ovary cell lines (CHO-K1) in various beams for radiobiological study. To obtain the
optimum CCA cell culture system before irradiation test with X-ray, heavy ions, and proton.
Cell growth test, plating efficiency test, and optimum cell numbers for both cell cultures in CCA
cell lines were performed and compared with those of CHO-K1and Human cholangiocyte cell line
(MNNK-1) which have been demonstrated in our previous study. In present study, the growth rate
and plating efficiency of CCA cell line was lower than that of CHO-K1and MNNK-1. The cell
number at 15,000 and 20,000 cells per well were suitable for growing the CCA cell line in 96-well
plate for both 2D and 3D culture. The survival curve of CHO-K1 in different beams obtained
relative biological effectiveness (RBE) values significantly disparate. In conclusion, we obtain the
optimum conditions of CCA cell cultures in both 2D and 3D and we also have the reference
survival curve of CHO-K1 for further study on radiobiological treatment plan verifications.

Keywords: Cholangiocarcinoma, Radiotherapy, CHO-K1, MNNK-1, Matrigel, 3D cell culture,
survival curve
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Investigating the radiation protection ability of CaCO3
precipitated by bacteria Lysinibacillus sp. under simulated mars conditions.

Kamonwan Khanthasombat®*, Poemwai Chainakun® and Ittipon Fongkaew?
2 School of Physics, Institute of Science, Suranaree University of Technology, Nakhon Ratchasima, 30000, Thailand
Presenter’s E-mail: B6080426@sut.ac.th
*Corresponding author: B6080426@sut.ac.th

In this work, we investigated the mechanical and optical properties of calcium carbonate (CaCO3)
precipitated by bacteria Lysinibacillus sp. YL towards the potential use for Mars habitats.
The changes in elastic and optical property of biogenic calcium carbonate under a wide range of
simulated Mars conditions are calculated. The experimental X-ray diffraction (XRD) spectra of
the biogenic calcium carbonate was analyzed to obtain the corresponding crystal structure. Next,
the structure of CaCOs was input to Vienna Ab initio Simulation Package (VASP) to determine
the change of structure and its properties under simulated Martian temperature and pressure. The
results show that Lysinibacillus sp. strain YL grown with three different calcium sources could
precipitate CaCOs all in space group of R3c (calcite). The optical property was calculated by the
first-principles method. Absorption coefficient and reflectivity are used to imply to the radiation
protection ability of the biogenic calcite. Furthermore, elastic property, including bulk modulus,
shear modulus, Young’s modulus and Poisson’s ratio, are calculated using the Voigt-Reuss-Hill
(VRH) approximation method in order to discuss on the application for Mars habitats.

Keywords: calcite, elastic property, Mars, optical property
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