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General Information

   Registration Desk

   Registration Hours

Friday, 26 January  06.30 – 17.00 

Saturday, 27 January  08.00 – 12.00 

Note 1: Participants planning to attend the opening ceremony and the special 

keynote lecture by Professor Dr. Her Royal Highness Princess Chulabhorn Krom 

guarantee access to the ceremony hall. 

Note 2: The opening ceremony and the special keynote lecture by Professor  

Dr. Her Royal Highness Princess Chulabhorn Krom Phra Srisavangavadhana will 

be broadcast in real-time within the designated waiting area for participants who 

complete registration after 8.00 a.m. on 26 January.

   Poster Session and Exhibitions by Sponsors

The poster session and sponsors’ exhibition booths are in Bhiraj Hall I

The conference banquet will be held in Bhiraj Halls II and III on Friday, 26 January, 
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1st Floor Plan
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2nd Floor Plan
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Information for Presenters and Authors

   Presentation Code

Presentation codes are assigned for each presentation as

PL-00 for Plenary speaker presentation

XX-K-00 for Keynote speaker presentation

XX-I-00 for Invited speaker presentation

XX-O-00 for Oral presentation

XX-P-00 for Poster presentation

   Instruction for Oral Presentation

Presentation Upload Time

will be delivering your presentation.

Date Session

26 Jan Afternoon 12.00 – 12.45

27 Jan Morning 08.30 – 09.30

27 Jan Afternoon 12.00 – 12.45

Presentation time 

The presentation time for general oral presentation is 15 minutes (12 minutes 

presentation + 3 minutes for Q&A). The time for keynote/invited presentation is 30 

minutes (25 minutes presentation + 5 minutes for Q&A). Please check for the latest 

updates on the conference website and in front of the presenting room. There will be 

warning signals for the end of your presentation. Please strictly follow the schedule.
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Audio-Visual Aids

The rooms used for the presentation are equipped with

- A laptop PC with Power Point for presentation and a screen for single projection

- An LCD projector with VGA and HDMI connections

- A laser pointer

in the computer provided in the conference room where you will be delivering your 

in advance to check the compatibility with our audio-visual instruments. Make sure 

that you carry appropriate adaptor or connector with you.

   Instruction for Poster Presentation

Time for Poster Attachment & Location

The poster session will be at Bhiraj Hall I and the location for poster attachment 

Accessories (like adhesive tape) for setting up the poster will be provided by the 

organizers and can be collected at the Poster Registration Desk.

Poster Sessions:

There will be two poster sessions according to the schedule below.

Date Session* Setting up time Presentation time Poster removal time

26 Jan I 12.00 – 13.00 17.15 – 18.15 18.15 – 18.30

27 Jan II 08.30 – 09.30 11.00 – 12.00 16.00 – 16.15

Participants are expected to be present in front of their posters during their scheduled 

sessions. Please note that there will be judges to interview the presenters during all 

sessions to evaluate for the Poster Presentation Awards, which will be announced 

during the Closing Ceremony on Saturday, January 27, 2024.

 The organizer will not be responsible for the posters that are left behind after the 

day of poster presentation.
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Plenary Lectures

PL-01:  Alexander Kuhn

Institute of Molecular Sciences, University of Bordeaux

PL-02:  Andrew P. Dove

School of Chemistry, University of Birmingham

PL-03:  Pimchai Chaiyen

School of Biomolecular Science and Engineering, VISTEC

PL-04:  Javier García Martínez

Department of Inorganic Chemistry, University of Alicante

AC-Analytical Chemistry

CC-Catalytic Chemistry

CE-Chemical Education

EE-Environmental Chemistry and Renewable Energy

FA-Food, Agriculture and Cosmetics

IC-Inorganic Chemistry
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IE-Industrial and Engineering Chemistry

MN-Material Chemistry and Nanotechnology

OM- Organic Synthesis and Medicinal Chemistry

PT-Physical and Theoretical Chemistry

 

photophysical chemistry

Small-Scale Chemistry Teachers Networking

Merck-CST-TYCN Symposium

Special Session (Elsevier, Bruker, and Thai Carbon) 



Pure and Applied Chemistry International Conference 2024 (PACCON 2024)14

Overall Program

Time Time

06.30 Registration Open* 08.00 Registration Open

 09.00 – 10.00
Opening Ceremony

09.00 – 09.45 Plenary Talk: PL-03

 10.00 – 11.00 09.45 – 10.45 Oral Presentation

 11.00 – 11.15  10.45 – 11.00

 11.15 – 12.00 Plenary Talk: PL-01 11.00 – 12.00 Poster Session II 

 12.00 – 13.00 Lunch 12.00 – 13.00 Lunch

 13.00 – 15.00 Oral Presentation 13.00 – 15.00 Oral Presentation

15.00 – 15.15 15.00 – 15.15

 15.15 – 16.00 Plenary Talk: PL-02 15.15 – 16.15 Oral Presentation

 16.00 – 17.15 Oral Presentation 16.15 – 17.00 Plenary Talk: PL-04

 17.15 – 18.15 Poster Session I 17.00 – 18.00 Award Announcement 

& Closing Ceremony

 18.15 – 21.00 19.00 – 22.00 Appreciation Dinner

Note*

1. Participants planning to attend the opening ceremony and the special keynote

lecture by Professor Dr. Her Royal Highness Princess Chulabhorn Krom Phra 

guarantee access to the ceremony hall. 

2. The opening ceremony and the special keynote lecture by Professor

Dr. Her Royal Highness Princess Chulabhorn Krom Phra Srisavangavadhana will 

be broadcast in real-time within the designated waiting area for participants who 

complete registration after 8.00 a.m. on 26 January.
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Registration Open

                                                                                                                Lunch at EH100

PT-I-01

PT-I-02

PT-O-01

PT-O-02

PT-O-03

PT-O-04

PT-I-05

PT-O-05

PT-O-06

PT-O-07

Amber 3

PC-K-01

PC-I-01

PC-I-02

PC-O-01

PC-I-03

PC-O-02

PC-O-03

Amber 2

OM-I-01

OM-I-02

OM-O-01

OM-O-02

OM-O-03

OM-O-04

OM-I-03

OM-O-05

OM-O-06

OM-O-07

Amber 1

NP-I-01

NP-I-02

NP-I-03

NP-O-01

NP-I-04

NP-O-02

NP-O-03

Nile 4

MN-K-01

MN-I-01

MN-O-01

MN-O-02

MN-O-03

MN-I-02

MN-O-04

MN-O-05

MN-O-06

Nile 3

IE-K-01

IE-K-02

IE-K-03

IE-O-01

IE-O-02

IE-K-04

IE-O-03

IE-O-04

Nile 2

IC-I-01

IC-I-02

IC-I-03

IC-O-01

IC-O-02

IC-I-04

IC-O-03

IC-O-04

Nile 1

Chemical 

Society of 

Thailand 

(CST) and 

Head of 

Chemistry 

Department 

meeting

Chemical 

Society of 

Thailand 

(CST) and 

Head of 

Chemistry 

Department 

meeting

Silk 4

EE-K-01

EE-I-01

EE-O-01

EE-O-02

EE-O-03

EE-O-04

EE-I-02

EE-O-05

EE-O-06

EE-O-07

Silk 3

CC-K-01

CC-K-02

CC-I-01

CC-O-01

CC-O-02

CC-I-02

CC-O-03

CC-O-04

CC-O-05

Silk 2

AC-I-01

AC-I-02

AC-O-01

AC-O-02

AC-O-03

AC-O-04

AC-I-03

AC-O-05

AC-O-06

AC-O-07

Silk 1

Small Scale 

Chemistry 

Teachers 

Networking

Lunch at 

EH100

Small Scale 

Chemistry 

Teachers 

Networking

CE-I-01

CE-I-02

CE-O-01

Time

06.30

09.00-11.00

11.00-11.15

11.15.12.00

12.00-13.00

13.00-13.15

13.15-13.30

13.30-13.45

13.45-14.00

14.00-14.15

14.15-14.30

14.30-14.45

14.45-15.00

15.00-15.15

15.15-16.00

16.00-16.15

16.15-16.30

16.30-16.45

16.45-17.00

17.00-17.15

17.15-18.15

18.15-21.00
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PT-I-04

PT-O-08

PT-O-09

PT-I-03

PT-O-10

CE-I-03

CE-O-02

CE-O-03

CE-O-04

CE-O-05

Appreciation Dinner for Plenary/Keynote/Invited  Speakers and Committees

Amber 3

PC-I-04

PC-O-04

PC-O-05

CST-05

CST-08

EE-O-14

EE-O-15

EE-O-16

SS-03

Amber 2

OM-I-04

OM-O-08

OM-O-09

OM-I-05

OM-O-10

OM-O-11

SS-01

SS-02

Amber 1

NP-I-05

NP-O-04

NP-O-05

FA-I-01

FA-I-02

FA-O-01

FA-O-02

FA-O-03

FA-O-04

FA-I-03

FA-O-05

FA-O-06

Nile 4

MN-I-03

MN-O-07

MN-O-08

MN-I-04

MN-O-09

MN-O-10

MN-O-11

MN-O-12

MN-O-13

MN-O-14

MN-O-15

MN-O-16

Nile 3

MN-I-05

MN-O-17

MN-O-18

MN-I-06

CST-07

MN-O-19

MN-O-20

MN-O-21

MN-O-22

MN-O-23

Nile 2

IC-I-05

IC-O-05

IC-O-06

IC-I-06

CST-02

IC-O-07

IC-O-08

Nile 1

Opening 

remarks 

Closing 

Remarks

Silk 4

EE-K-02

EE-O-08

EE-O-09

EE-I-03

EE-I-04

EE-O-10

EE-O-11

EE-O-12

EE-O-13

Silk 3

CC-K-03

CC-O-06

CC-O-07

CC-I-03

CC-O-08

CC-O-09

CC-O-10

Silk 2

AC-I-04

AC-O-08

AC-O-09

AC-I-05

AC-O-10

AC-O-11

AC-O-12

AC-O-13

AC-O-14

AC-O-15

AC-O-16

Silk 1

CST-01

AC-O-17

AC-O-18

CST-06

AC-O-19

AC-O-20

AC-O-21

AC-O-22

AC-O-23

AC-O-24

AC-O-25

Time

09.00-09.45

09.45-10.00

10.00-10.15

10.15-10.30

10.30-10.45

10.45-11.00

11.00-12.00

12.00-13.00

13.00-13.15

13.15-13.30

13.30-13.45

13.45-14.00

14.00-14.15

14.15-14.30

14.30-14.45

14.45-15.00

15.00-15.15

15.15-15.30

15.30-15.45

15.45-16.00

16.00-16.15

16.15-17.00

17.00-18.00

19.00-22.00
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Small-Scale Chemistry Teachers Networking

• A scaling down of chemical reagents to volumes and masses one thousand times 

smaller than those used in traditional labs. 

• A shift from glassware to modern polymer or plastic materials in transfer, storage, 

and reaction devices. 

• The use of multi-sample observational tools allows rapid, intuitive preparation, 

Small-Scale Chemistry is a new teaching approach to engage students in 

experimental chemistry. It provides a solution to most of the problems associated 

with laboratory instruction. Small-scale Chemistry has been introduced to Thailand 

since 2000. In 2013, Dow Thailand Group joined forces with the Chemical Society 

of Thailand (CST) to enhance educational equality for Thai students and encourage 

them to acquire good attitudes toward science studies through practical, hands-on 

experience, called the “Dow Chemistry Classroom” project. 

Basic Education Commission (OBEC) to expand the small-scale chemistry laboratory 

to schools across Thailand.  Moreover, the CST has extended this new approach of 

support from Bangkok Bank Public Company Limited (BBL), beginning in 2017. In 

under the auspice of the International Union of Pure and Applied Chemistry (IUPAC), 

and in 2023 to Sri Lanka. Then 10 teachers, who attended the small-scale chemistry 

workshop in their own countries, are selected from each country to attend the Small 

Scale Chemistry Teachers Networking in PACCON every year.
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Networking Program 

 

Thailand (40) 

 

                 teachers

                             from Macedonia” (online)  by Metodija Najdoski from Faculty of  

  Natural Sciences and Mathematics, Ss. Cyril and Methodius  

                             University, Republic of  North Macedonia

15.00 – 16.00      Speed Networking 

    - Build new connections among the outstanding teachers
    - Share and gain knowledge on small-scale chemistry experiment 

                             (5 small-scale experiments by rotation)

                     

Networking of the outstanding teachers from Cambodia (15), Indonesia(14), Nepal(10), 
!ailand(30) and Vietnam(11) on 21 January 2023
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Merck-CST-TYCN Symposium 

Chemistry Horizons: Exploring Diverse Paths in Early Careers

Location: Bhiraj halls II and III

10.00 – 10.30 Merck-CST-TYCN for Sustainable Future Award Talk 

(20-min talk, 10-min Q&A)

10.30 – 11.15 

(3-min talks, 8 speakers) 

Panel Discussion: 
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ORAL PRESENTATION PROGRAM
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AC-Analytical Chemistry

Chairs:  1) Takashi Kaneta, Okayama University

 2) Jaroon Jakmunee, Chiang Mai University

Time Code Title Presenter

13.00 – 13.30 AC-I-01

High resolution accurate mass mass 

spectrometry (HRAM MS) for a 

better understanding of the health and 

the resilience of ecosystems

Ryszard  

Lobinski

13.30 – 14.00 AC-I-02 Single-cell analysis using ICP-qMS
Qiuquan  

Wang

14.00 – 14.15 AC-O-01

-

butanoids in Zingiber cassumunar 

Roxb. rhizome by quantitative 1H 

NMR

Chatkamon  

Lekwongphaiboon

14.15 – 14.30 AC-O-02

 

andrographolide in Andrographis 

paniculata powder by a network of 

competent laboratories approach

Ponhatai  

Kankaew

14.30 – 14.45 AC-O-03

Gold nanoparticle-based dip strip  

immunoassay with silver enhance-

ment method for cardiac troponin I 

detection

Napakporn 

Poosinuntakul

14.45 – 15.00 AC-O-04

Synthesis of platinum on manganese 

(IV) oxide nanowires in chitosan 

 

immunosensor

Suphaporn 

Chenkhuruthum

15.00 – 15.15

15.15 – 16.00
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AC-Analytical Chemistry  

, 

Chairs:  1) Ryszard Lobinski, IPREM - UMR5254

 2) Maliwan Amatatongchai, Ubon Ratchathani University

Time Code Title Presenter

16.00 – 16.30 AC-I-03

Electrodialytic ionic solutes handling 

separation

Shin-Ichi  

Ohira

16.30 – 16.45 AC-O-05

and drugs

Tohru  

Saitoh

16.45 – 17.00 AC-O-06 separation and characterization of 

metal nanoparticles

Takdanai  

Techarang

17.00 – 17.15 AC-O-07

detection in food and beverage 

products by capillary electrophoresis 

using silica-nanolayer coated capillary 

with UV detection

Apinya  

Obma

17.15 – 18.15

18.15 – 21.00
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AC-Analytical Chemistry     

Chairs:  1) Qiuquan Wang, Xiamen University

2) Atitaya Siripinyanond, Mahidol University

Time Code Title Presenter

09.45 – 10.15 AC-I-04
Wearable sweat glucose sensor 

connected with a smartphone readout

Nadnudda 

Rodthongkum

10.15 – 10.30  AC-O-08

Development of an electrochemical 

DNA super-sandwich assay for porcine 

adulteration detection via one-step 

immobilization using a polyadenine 

oligonucleotide approach

Vasita 

Lapee-e

10.30 – 10.45 AC-O-09

Non-transferrin-bound iron (NTBI) 

BODIPY-pyridylhydrazone (BODIPY-

based device

Puttaraksa 

Naksen

10.45 – 11.00  

11.00 – 12.00  

12.00 – 13.00 

Chairs:  1) Shin-Ichi Ohira, Kumamoto University

2) Nadnudda Rodthongkum, Chulalongkorn University

13.00 – 13.30 AC-I-05
Toward user-friendly paper-based  

analytical devices

Takashi 

Kaneta

13.30 – 13.45  AC-O-10

Mickey mouse-shaped laminated 

paper-based analytical device in 

simultaneous total cholesterol and 

glucose determination in whole blood

Akarapong 

Prakobkij

13.45 – 14.00 AC-O-11

Vanadium-doped porous cobalt oxide 

for its superior peroxidase mimic in 

simultaneous total cholesterol and 

glucose testing in whole blood on a 2D 

paper-based device

Nattasa 

Kitchawengkul
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AC-Analytical Chemistry

Time Code Title Presenter

14.15 – 14.30 AC-O-13

Enhanced detection of favipiravir using 

a Cu
2
O@MnO

2

electrode

Nuenghathai 

Chaiya

14.30 – 14.45 AC-O-14

Development of aptamer-based detection 

kit by electrochemistry for rapid 

assessment of vitamin D levels

Sattawat 

Boonchaleaw

14.45 – 15.00 AC-O-15

Ecological risk assessment of heavy 

metals in sediment from Klong Luang 

Reservoir, Chonburi, Thailand

Sophit Buth

15.00 – 15.15 AC-O-16 fatty acids on KOH number of concentrate 

natural rubber latex

Najmee 

Hemmad

15.15 – 15.30

AC-Analytical Chemistry

Chairs:  1) Orapin Chienthavorn, Kasetsart University

2) Nuanlaor Ratanawimarnwong, Srinakharinwirot University

Time Code Title Presenter

09.45 – 10.15 CST-01
From liquid to gas to unconventional 

detections

Duangjai 

Nacapricha

10.15 – 10.30 AC-O-17

Sensitive and selective 3D-ePAD for 

dual simultaneous analysis of VMA and 

5-HIAA tumor markers using graphene 

molecularly imprinted polymers for 

point-of-care application

Kanpitcha 

Somnet

10.30 – 10.45 AC-O-18

Electrochemical sensor based on amine-

functionalized magnetite magnetic 

nanoparticles and reduced graphene 

oxide nanocomposites for determination 

of chloramphenicol

Wasukamol 

Numphud

10.45 – 11.00

11.00 – 12.00

12.00 – 13.00
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AC-Analytical Chemistry

Chairs:  1) Duangjai Nacapricha, Mahidol University

2) Thitaphat Ngernsutivorakul, Kasetsart University

Time Code Title Presenter

13.00 – 13.30 CST-06
sustainable use of geographical 

indication

Thanit 

Praneenararat

13.30 – 13.45 AC-O-19

Development of a paper-based analytical 

device for simultaneous detection of 

organophosphate pesticides and heavy 

metal in fruit and vegetable samples

Supattra 

Arsawiset

13.45 – 14.00 AC-O-20 devices for total amino acid detection in 

processed food

Jaruwan  

Mettakoonpitak

14.00 – 14.15 AC-O-21
A thread-based analytical device for 

nitrite detection in food samples
David Ajayi

14.15 – 14.30 AC-O-22

Development of a simple method for 

measuring nitrate ions in natural water 

samples

Mika Umeda

14.30 – 14.45 AC-O-23

A novel immunosensor based on 

single walled carbon nanohorns for the 

Chulalak 

Damphathik

14.45 – 15.00 AC-O-24

biosynthesis of silver nanoparticles, 

determination of phytochemicals, and 

investigation of antioxidant activity 

using Artabotrys suaveolens (Blume) 

Blume leaves

Fode Toure

15.00 – 15.15 AC-O-25

-

ber of concentrated natural rubber latex 

(Hevea brasiliensis)

Nadeeya Samae

15.15 – 15.30
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CC-Catalytic Chemistry 

, 

Chairs:  1) Paisan Kongkachuichay, Kasetsart University

2) Khanin Nueangnoraj, Sirindhorn International Institute of Technology

Co-Chair:  Metta Chareonpanich, Kasetsart University

Time Code Title Presenter

13.00 – 13.30 CC-K-01

From averaging over an entire 

black box vs. atomic views

Günther 

Rupprechter

13.30 – 14.00  CC-K-02
Catalytic chemistry using carbon-

based materials

Hirotomo 

Nishihara

14.00 – 14.30 CC-I-01

Advanced catalytic upgrading of 

bioethanol to chemicals and carbon 

materials

Chularat 

Wattanakit

14.30 – 14.45 CC-O-01

Uncovering insights in data-driven 

oxidative coupling of methane

Shun 

Nishimura

14.45 – 15.00 CC-O-02

Ethanol steam reforming using Ni 

catalyst supported on ZrO
2
-doped 

Al
2
O

3
 with magnetic inducement

Marucheth 

Thongtheppairoj

15.00 – 15.15

15.15 – 16.00
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CC-Catalytic Chemistry                       

, 

Chair:  Chularat Wattanakit, Vidyasirimedhi Institute of Science and Technology

Co-Chair:  Patraporn Luksirikul, Kasetsart University

Time Code Title Presenter

16.00 – 16.30 CC-I-02

Selective conversion of xylose to 

comprehensive comparison between 

laboratory-scale and pilot-scale

Pongtanawat 

Khemthong

16.30 – 16.45 CC-O-03

Computational modeling of carbon 

monoxide oxidation on platinum 

supported on cerium dioxide

Georgi N.  

Vayssilov

16.45 – 17.00 CC-O-04
at chiral-encoded Pt-Ir surfaces 

for enhanced Oxygen Reduction 

Reaction

Zikkawas  

Pasom

17.00 – 17.15 CC-O-05

I-doped Bi
2
MoO

6
 nanosheets for 

enhanced pollutant photodegradation 

and hydrogen evolution

Theeranun  

Siritanon

17.15 – 18.15

18.15 – 21.00
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CC-Catalytic Chemistry                        

Chair:  Piboon Pantu, Kasetsart University

Co-Chair:  Patraporn Luksirikul, Kasetsart University

Time Code Title Presenter

09.45 – 10.15 CC-K-03
Induced catalytic active sites by 

substrate over nano-structures

Edman  

Tsang

10.15 – 10.30  CC-O-06

Role of incorporated metal/phosphorus 

acidity 

ratio HZSM-5 catalysts in methanol-

s

Chotika  

Yoocham

10.30 – 10.45 CC-O-07 promoter on catalytic hydrogenation of 

CO
2
 over cobalt-based catalyst

Saowaluk  

Intarasiri

10.45 – 11.00  

11.00 – 12.00  

12.00 – 13.00 

Chairs:  Metta Chareonpanich, Kasetsart University

Co-Chair:  Thongthai Witoon, Kasetsart University

Chair:  Thongthai Witoon, Kasetsart University

Co-Chair:  Waleeporn Donphai, Kasetsart University

13.00 – 13.30 CC-I-03
2
, Al

2
O

3
, and TiO

2
 

supports using Fe-Co-K catalysts

Thongthai 

Witoon

13.30 – 13.45  CC-O-08

Production of sustainable aviation 

fuel and green diesel from biodiesel 

via metathesis-deoxygenation over 

tungsten oxide based catalysts

Mochamad 

Solehudin

13.45 – 14.00 CC-O-09

Sol-gel preparation of copper cobaltite 

via peroxymonosulfate activation

Hieu Trung 

Dinh

14.00 – 14.15 CC-O-10

Cd
0.5

Zn
0.5

S/Bi
2
MoO

6
 heterostructure 

for rhodamine B photodegradation 

under visible light

Thitipong 

Choklap
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CE-Chemical Education                        

, 

Chair:  Chatree Faikhamta, Kasetsart University

Co-Chair:  Pattamaporn Pimthong, Silpakorn University

Time Code Title Presenter

16.00 – 16.30 CE-I-01

Design and development of simple 

devices for high school chemistry 

experiments

Saksri  

Supasorn

16.30 – 17.00 CE-I-02
judge their abilities?

Witawas 

Handee

17.00 – 17.15 CE-O-01

Diagnosis of fundamental concepts of 

Chemical Basis of Life among high school 

students

Pongprapan 

Pongsophon

17.15 – 18.15

18.15 – 21.00

CE-Chemical Education                 

, 

Chair:   Saksri Supasorn, Ubon Ratchathani University

Co-Chair:  Witawas Handee, Silpakorn University

Time Code Title Presenter

14.00 – 14.30 CE-I-03
The power of STEM Partnership for 

promoting STEM Skills

Pattamaporn 

Pimthong

14.30 – 14.45  CE-O-02 through the 6E STEM for BCG model on 

the topic of rate of reaction

Parinya  

Mutcha

14.45 – 15.00 CE-O-03
The Development of High School Student’s 

Sensemaking Practices through Dialogical 

Argumentation with Chemistry Concepts

Tharuesean 

Prasoplarb

15.00 – 15.15  

15.15 – 15.30 CE-O-04
advanced placement (AP) chemistry 

students’ competency in higher-order 

thinking (HOT)

Sonthi  

Phonchaiya

15.30 – 15.45  CE-O-05
 

natural tie dye activities

Tanchanok 

Poonsin



Pure and Applied Chemistry International Conference 2024 (PACCON 2024) 31

EE-Environmental Chemistry and Renewable Energy             

, 

Chair:  Tosapol Maluangnont, King Mongkut’s Institute of Technology Ladkrabang

Co-Chair:  Weekit Sirisaksoontorn, Kasetsart University

Time Code Title Presenter

13.00 – 13.30 EE-K-01

Microplastics contamination in Chao 

Phraya estuary and Bang Pu mangrove 

forest in Thailand

Sandhya Babel

13.30 – 14.00 EE-I-01

Metal oxides nanosheets/cellulose 

composites for energy harvesting via 

triboelectrics

Tosapol  

Maluangnont

14.00 – 14.15 EE-O-01
Microplastics and plastic additives in 

open dumping site soil from Thailand

Shinnosuke 

Yamahara

14.15 – 14.30 EE-O-02

Preparation of porous biochar derived 

from avocado peel and its application 
Thi Tuong  

Vi Tran

14.30 – 14.45 EE-O-03

Minimize residual formaldehyde 

content in melamine-formaldehyde 

PCM microcapsules

Nichakorn 

Wangkajai

14.45 – 15.00 EE-O-04

Conversion of fat and oil contaminant 

waste produced by stationary waste-

water treatment plant into calcium soap 

for ruminant feed

Aung Thae Oo

15.00 – 15.15

15.15 – 16.00
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EE-Environmental Chemistry and Renewable Energy             

, 

Chair:   Pawin Iamprasertkun, Thammasart University

Co-Chair:  Weekit Sirisaksoontorn, Kasetsart University

Time Code Title Presenter

16.00 – 16.30 EE-I-02
The rise of sustainable electrochemical 

intelligent of 2D materials

Pawin  

Iamprasertkun

16.30 – 16.45 EE-O-05

Exploring interphase instability in the 

LiTFSI-LiCl aqueous biphasic system 

through optical microscopy

Chalarat  

Chaemchamrat

16.45 – 17.00 EE-O-06

Nanostructured MoO
2
/MoS

2
/MoP 

heterojunction and N, S dual-doped 

reduced graphene oxide as high 

performance electrode for super-

capacitors

Kasira

Kaewplod

17.00 – 17.15 EE-O-07

The Fabrication of Ru
2
P nanoparticle 

decorated P-doped vegetable root-

derived hierarchical porous carbon 

for supercapacitors with ultrahigh 

capacitance

Sudarat  

Laihang

17.15 – 18.15

18.15 – 21.00
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EE-Environmental Chemistry and Renewable Energy 

, 

Chair:   Weekit Sirisaksoontorn, Kasetsart University

Time Code Title Presenter

09.45 – 10.15 EE-K-02 Holistic valorization of residual biomass
Joseph S. M. 

Samec

10.15 – 10.30  EE-O-08

Unveiling the potential of oxidative 

catalytic fractionation in spruce bark 

valorization

Suthawan 

Muangmeesri

10.30 – 10.45 EE-O-09
Conversion of food waste to a valuable 

soil resource in a day

Apichat 

Junsod

10.45 – 11.00  

11.00 – 12.00  

12.00 – 13.00 

13.00 – 13.30 EE-I-03
Surface chemistry in atomic layer 

deposition and selective deposition

IL-Kwon 

Oh

13.30 – 14.00  EE-I-04

Occupational health risk of workers 

study in Thai Industries

Wanida 

Jinsart

14.00 – 14.15 EE-O-10

Comparative study of torrefaction and 

pyrolysis behavior on rice straw using 

Thermogravimetry-Mass Spectrometry 

(TG-MS) technique

Chakrya 

Theap

14.15 – 14.30 EE-O-11

Copper calcium hydroxide nitrate derived 

from chicken eggshell and their catalytic 

activity in the removal of aqueous methyl 

orange

Yiping 

Han

14.30 – 14.45 EE-O-12

Photocatalytic degradation of organic dye 

and antibiotic by ZnO-based photocatalyst 

under natural solar light

Suwat 

Nanan

14.45 – 15.00 EE-O-13

Performance evaluation of Phase Change 

Materials (PCMs) to improve energy 

saving potential of building

Kanyamon 

Ausaman

15.00 - 15.15 EE-O-17 using Fe
3
O

4
–CuS@SiO

2

Mechanism and performance

Fatemeh 

Sadegh

15.15 – 15.30
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EE-Environmental Chemistry and Renewable Energy 

, 

Chair:   Wisit Hirunpinyopas, Kasetsart University

Co-Chair:  Pawin Iamprasertkun, Thammasart University 

Time Code Title Presenter

13.00 – 13.30 CST-05
From enzyme-driven biocatalysis to 

revolutionary waste management in 

Thailand

Thanyaporn 

Wongnate

13.30 – 14.00 CST-08

Tuning surface energy to enhance 

MoS
2
 nanosheet production via liquid-

electrochemical adsorption of cesium 

chloride

Panwad 

Chavalekvirat

14.00 – 14.15 EE-O-14
One-dimensional simulation of an 

alkaline-acid direct glycerol fuel cell

Papitchaya 

Chaloeypanit

14.15 – 14.30 EE-O-15
Simulation of hydrogen production from 

water-hyacinth with equilibrium reactors

Sirikul 

Boonterm

14.30 – 14.45 EE-O-16

Unveiling novel mechanisms in energy 

storage materials with mimic battery 

technique

Kulika 

Pithaksinsakul
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FA-Food, Agriculture and Cosmetics 

Chair:   Utai Klinkesorn, Kasetsart University

Co-Chair: Wanchai Pluempanupat, Kasetsart University

Time Code Title Presenter

13.00 – 13.30 FA-I-01 Science behind plant-based foods
Kamolwan 

Israkarn

13.30 – 14.00 FA-I-02
Toward sustainability in cosmetic Naphatsorn  

Ditthawutthikul

14.00 – 14.15 FA-O-01 food beverage and testing antioxidant 

activity

Kimsuy 

Vang

14.15 – 14.30 FA-O-02

Characteristics of pomelo 

cellulopectin and its application in 

plant-based chicken nugget

Rattana 

Yooberg

14.30 – 14.45 FA-O-03 extract in pomegranate juice and 

study for its bioactivities

Thavy 

Kit

14.45 – 15.00 FA-O-04

Construction and application of 

digital platform for predicting 

metabolism and toxicity of pesticides

Jianhua 

Yao

15.00 – 15.15

15.15 – 15.45 FA-I-03

 

mushrooms by Liquid Chromato-

graphy-Tandem Mass Spectrometry 

(LC-MS/MS)

Kunchit 

Judprasong

15.45 – 16.00 FA-O-05

 

clinoptilolite as a soil on the 

physiological response of radish

Yuri 

Kalvachev

16.00 – 16.15 FA-O-06
head using enzymatic hydrolysis

Photawan 

Chaodee
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IC-Inorganic Chemistry 

, 

Chair:   Thawatchai Tuntulani, Chulalongkorn University

Co-Chair:  Pimpa Hormnirun, Kasetsart University

Time Code Title Presenter

13.00 – 13.30 IC-I-01
Approach for Sustainable Polymers

Christophe M. 

Thomas

13.30 – 14.00 IC-I-02 Insights into lithium ion recognition 

and sustainable separation

Jan J. 

Weigand

14.00 – 14.30 IC-I-03

Creation of new conceptual ionic 

solids based on coordination 

chemistry

Takumi 

Konno

14.30 – 14.45 IC-O-01

Highly dispersed and stable 

palladium (II) species anchoring on 

ethylenediamine-grafted-MIL-101 

(Cr) for styrene oxidation

Kittisak 

Choojun

14.45 – 15.00 IC-O-02

Biodegradable polyester composites, 

containing various metal oxide 

extendable packaging for bananas

Nattawut 

Yuntawattana

15.00 – 15.15

15.15 – 16.00

16.00 – 16.30 IC-I-04

Highly active Cr, Al, and Sn metal 

complexes for CO2 utilization and 

polyester synthesis

Khamphee 

Phomphrai

16.30 – 16.45 IC-O-03

A low-cost SFX-based hole 

transporting material for highly stable 

perovskite solar cells

Jeeranun 

Manit

16.45 – 17.00 IC-O-04

Switchable metal-ion selectivity in 

sulfur-functionalised pillar[5]arenes 

and their host-guest complexes

Bunyaporn 

Todee

17.15 – 18.15

18.15 – 21.00
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IC-Inorganic Chemistry 

Chair:   Khamphee Phomphrai, Vidyasirimedhi Institute of Science and Technology 

Co-Chair:  Pimpa Hormnirun, Kasetsart University

Time Code Title Presenter

09.45 – 10.15 IC-I-05 Crystal structures, properties and 

applications

Worawat 

Wattanathana

10.15 – 10.30  IC-O-05

Pillararene supramolecular assembly 

in supramolecular organic frameworks 

(SOFs) and mechanically interlocked 

molecules (MIMs) 

Pipatpong 

Laoviwat

10.30 – 10.45 IC-O-06

Synthetic studies and the applications 

of BINOL coordinated metallo-

porphyrins
Islam

10.45 – 11.00  

11.00 – 12.00  

12.00 – 13.00 

13.00 – 13.30 IC-I-06

Strategic synthesis of supramolecular 

host molecules for recognition and 

sensing of charged species

Thanthapatra 

Bunchuay

13.30 – 14.00  CST-02

Multi-responsive chromism and lumi-

nescence in heteroatom-functionalized 

complexes

Jaursup 

Boonmak  

14.00 – 14.15 IC-O-07

Neutral isocyanide-templated assembly 

of pillar[5]arene [2] and [3] pseudo-

rotaxanes

Korawit 

Khamphaijun

14.15 – 14.30 IC-O-08

Development of chiral metal 

complexes coordinated by axial chiral 

ligands exhibiting circularly polarized 

luminescence

Daiki 

Tauchi
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IE-Industrial and Engineering Chemistry 

, 

Chair:   Sirirat Jitkarnka, Chulalongkorn University

Co-Chair:  Pinsuda Viravathana, Kasetsart University

Time Code Title Presenter

13.00 – 13.30 IE-K-01 TBA
Sineenuch 

Kokanutaporn

13.30 – 14.00 IE-K-02 TBA
Natthakorn 

Kraikul

14.00 – 14.30 IE-K-03

Journey on exploring advanced 

recycling technologies by Indorama 

Ventures Plc.

Sasinotai 

Rochanutama

14.30 – 14.45 IE-O-01

Synthesis of silicon carbide by using 

rice husk ash from power plant 

wastes

Benchanaree  

Singrattanaphan

14.45 – 15.00 IE-O-02

Development of neural network 

architectures for prediction of 

energy consumption and carbon 

dioxide emission in natural gas 

separation process

Bhiranat 

Pongsri

15.00 – 15.15

15.15 – 16.00

16.00 – 16.30 IE-K-04 recovered carbon black/graphene 

composite materials and applications

Apichai 

Jomphoak

16.30 – 16.45 IE-O-03

Heat transfer analysis of a microwave 

dynamics for polymer recycling

Aung Khant 

Zaw

16.45 – 17.00 IE-O-04

Beyond the extraction limit– 

molecular cages as membranes for 

chemical separations

Jiratheep  

Pruchyathamkorn

17.15 – 18.15

18.15 – 21.00
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MN-Material Chemistry and Nanotechnology             

, 

Chair:   Vinich Promarak, Vidyasirimedhi Institute of Science and Technology

Co-Chair:  Wisit Hirunpinyopas, Kasetsart University

Time Code Title Presenter

13.00 – 13.30 MN-K-01

The role of organic photovoltaics in 

renewable energy to overcome climate 

change

Thuc-Quyen 

Nguyen

13.30 – 14.00 MN-I-01 TBA T. Randall Lee

14.00 – 14.15 MN-O-01

Asymmetric D-A-D’ type hybridized 

as deep-red/near-infrared emitters for 

Teerapat 

Itsoponpan

14.15 – 14.30 MN-O-02

Boosting OLEDs performance via 

emitters

Takdanai 

Unjarern

14.30 – 14.45 MN-O-03

Development of near-infrared phos-

phorescent organoiridium (III) 

complexes bearing 2-arylquinoxaline-

based cyclometalated ligands

Ryuta 

Shikura

15.00 – 15.15

15.15 – 16.00
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MN-Material Chemistry and Nanotechnology             

Chair:   Chaiya Prasittichai, Kasetsart University

Co-Chair:  Vinich Promarak, Vidyasirimedhi Institute of Science and Technology

Time Code Title Presenter

16.00 – 16.30 MN-I-02

Electrochemical applications of 

two dimensional (2D) materials for 

sustainable uses

Wisit 

Hirunpinyopas

16.30 – 16.45 MN-O-04

Facile synthesis of highly active and 

durable carbon composite as a non-

precious metal oxygen reduction 

reaction electrocatalyst in alkaline 

media

Kittimaporn 

Nernprom

16.45 – 17.00 MN-O-05

Preparation and characterization of 

MoS
2
/lignin-based carbon nano-

electrodes

Kamonluk 

Sirikarint

17.00 – 17.15 MN-O-06

Solution plasma-assisted integration 

of MXene nanosheets with iron 

and nitrogen-doped carbons as 

electrocatalysts for oxygen reduction 

reaction

Kasidit  

Janbooranapinij

17.15 – 18.15

18.15 – 21.00
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MN-Material Chemistry and Nanotechnology             

Chair:   Jeng-Yu Lin, Tunghai University 

Co-Chair:  Chaiya Prasittichai, Kasetsart University

Time Code Title Presenter

09.45 – 10.15 MN-I-03
Crystallization of pharmaceutical 

compounds

Il Won 

Kim

10.15 – 10.30  MN-O-07

Parameter optimization for the synthesis 

of hybrid gold nanoparticle-carbon dot 

colloids and their luminescent properties 

alteration

Thammika 

Srisaman

10.30 – 10.45 MN-O-08

Development of colloidal cellulose 

nanocrystal suspensions as a sprayable 

PM2.5 remover

Benyapha 

Kheawmanee

10.45 – 11.00  

11.00 – 12.00  

12.00 – 13.00 

Chair:   Il-Won Kim, Soongsil University 

Co-Chair:  Vinich Promarak, Vidyasirimedhi Institute of Science and Technology

13.00 – 13.30 MN-I-04
2
-based nanocomposite cathodes 

for aqueous Mg-ion electro-chemical 

energy storage devices

Jeng-Yu 

Lin

13.30 – 13.45  MN-O-09

Colorimetric sensing of polymers by 

using polydiacetylene/zinc(II)/zinc 

and cationic surfactant

Sasiwan 

Boonmak

13.45 – 14.00 MN-O-10
Polydiacetylene-based materials for 

colorimetric sensing of fatty acids

Nannapat 

Kaewnukulkit

14.00 – 14.15 MN-O-11

Quercetin mediated Ag@Au core-shell 

 

and applications

Amtul 

Qayoom
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MN-Material Chemistry and Nanotechnology             

Time Code Title Presenter

14.15 – 14.30 MN-O-12

Synthesis of gold nanoparticles 

supported on carbon nanomaterials 

via solution plasma sputtering as 

electrochemical sensors for mercury(II) 

ion detection 

Jidapa  

Chantara-

methakul

14.30 – 14.45 MN-O-13

Synthesis and characterization of 

nitrogen-doped carbon dots from bird’s 

nest for heavy metal detection

Teeraphat  

Prachayanipon

14.45 – 15.00 MN-O-14

Voltammetry of paraquat-based bismuth 

nanoparticles screen-printed electrodes 

for environmental surveillance

Patima  

Phumsathan

15.00 – 15.15

15.15 – 15.30 MN-O-15

pH-Responsive polymer as a new 

stable solid electrolyte interphase for 

water-in-salt battery

Rossukon  

Jommongkol

15.30 – 15.45 MN-O-16

Preparation and characterization of 

silver nanowires/cellulose nano-
Noppamas 

Thongsiri

15.45 - 16.15 MN-I-07

Novel electronic materials using metal 

precursors and TADF host materials 

for high performance DRAM and 

OLED applications

Jongwook 

Park
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MN-Material Chemistry and Nanotechnology 

Chair:   Joon-Wook Park, Kyung Hee University

Co-Chair: Kanokwan Kongpatpanich, Vidyasirimedhi Institute of Science and  
Technology

Time Code Title Presenter

09.45 – 10.15 MN-I-05 Porphyrins for Energy Conversion
Chen-Yu  

Yeh

10.15 – 10.30 MN-O-17
Plasmon enhancement of photodetectors based 

on CsPbBr
3
 quantum dots

Zar Ni Thein 

Htay

10.30 – 10.45 MN-O-18
mechanical and neutron-shielding properties of 

recycled high-density polyethylene (r-HDPE)/

gadolinium oxide (Gd
2
O

3
) composites

Donruedee 

Toyen

10.45 – 11.00

11.00 – 12.00

12.00 – 13.00

Chair:   Chen-Yu Yeh, National Chung Hsing University

Co-Chair: Vinich Promarak, Vidyasirimedhi Institute of Science and  Technology

13.00 – 13.30 MN-I-06
Development of metal-organic frame-works for 

energy and environmental applications

Kanokwan  

Kongpatpanich

13.30 – 14.00 CST-07

Highly enantioselective synthesis of chiral 

electrodes

Sopon  

Butcha

14.00 – 14.15 MN-O-23 exhibiting circularly polarized luminescence 

induced in chiral nematic liquid crystal medium

Yuki  

Fujita

14.15 – 14.30 MN-O-20
Bio-CaCO

3
 from Perna viridis shells for plant 

coating

Orakanya  

Kumphon

14.30 – 14.45 MN-O-21
aluminium bronze against erosion corrosion

Methawat 

Keereerak- 

wattana

14.45 – 15.00 MN-O-22 polymers in chiral liquid crystals and evaluation 

of their circularly polarized luminescence

Hiromasa  

Yamamoto

15.00 – 15.15 MN-O-19

Metal-organic chalcogenolates – An emerging 

family of low-dimensional hybrid semi-

conductors

Watcharaphol 

Paritmongkol

15.15 – 15.30
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, 

Chair:  Wanchai Pluempanupat, Kasetsart University

Co-Chair:  Pakorn Wattana-Amorn, Kasetsart University

Time Code Title Presenter

13.00 – 13.30 NP-I-01 the chemical basis of Pholasin’s 

bioluminescent mechanism

Masaki 

Kuse

13.30 – 14.00 NP-I-02
Biosynthesis of antitumor alkaloid 

streptonigrin

Shuangjun 

Lin

14.00 – 14.30 NP-I-03

Deuterated drugs, new challenging 

Deuteration of natural products

Prasat 

Kittakoop

14.30 – 14.45 NP-O-01

NMR-based stability evaluation 

of (E)-1-(3,4-dimethoxyphenyl) 

butadiene (DMPBD) from Zingiber 

cassumunar Roxb. Rhizome

Boonwiset 

Seaho

15.00 – 15.15

15.15 – 16.00

Chair:   Prasat Kittakoop, Chulabhorn Graduate Institute

Co-Chair: Pakorn Wattana-Amorn, Kasetsart University

16.00 – 16.30 NP-I-04

Optimizing natural products as 

promising antiviral agents through 

computation-aided drug design

Kowit  

Hengphasatporn

16.30 – 16.45 NP-O-02

Molecular docking simulation tool 

Sompot 

Jantarawong

16.45 – 17.00 NP-O-03

in silico and in vitro studies on 

nucleoside-based inhibitors for pan-

antiviral drug repurposing

Pitchayathida 

Mee-udorn

17.15 – 18.15

18.15 – 21.00
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, 

Chair:  Masaki Kuse, Kobe University

Co-Chair:  Pakorn Wattana-Amorn, Kasetsart University

Time Code Title Presenter

09.45 – 10.15 NP-I-05
Southern Philippines as a rich source 

of natural products

Mylene 

Uy

10.15 – 10.30  NP-O-04

Chemical constituents and their 

biological activities from the rhizomes 

and leaves of Curculigo orchioides

Phornnapa 

Saentao

10.30 – 10.45 NP-O-05
biocatalytic platform for producing 

bioactive chitobiose from biomass-

derived chitin

Ailada 

Charoenpol

10.45 – 11.00  

11.00 – 12.00  

12.00 – 13.00 
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OM- Organic Synthesis and Medicinal Chemistry 

, 

Chair:   Mihaiela Stuparu, Nanyang Technological University 

Co-Chair: Anna Kajetanowicz, University of Warsaw

Time Code Title Presenter

13.00 – 13.30 OM-I-01

of fatty oils and musk production

Karol 

Grela

13.30 – 14.00 OM-I-02
Synthesis, computers and natural 

product mistakes

Roderick W. 

Bates

14.00 – 14.15 OM-O-01

Stannylation as the key strategy 

for the synthesis of C2-substituted 

cordycepin derivatives for antiviral 

drug development

Aticha 

Thiraporn

14.15 – 14.30 OM-O-02

Synthetic study of natural 

antimalarial, (+)-febrifugine, from 

D-glucose and D

of new pathways via azide and azide 

free approaches

Suwanan 

Uipanit

14.30 – 14.45 OM-O-03
Amination of 1,2,4-oxadiazol-5(4H) 

-ones with tertiary amines

Muh 

14.45 – 15.00 OM-O-04

Comparation synthesis of picric 

acid from phenol and salicylic acid 

for crystallization of mitragynine 

purity

Suntisuk 

Sinthunakorn

15.00 – 15.15

15.15 – 16.00
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OM- Organic Synthesis and Medicinal Chemistry 

, 

Chair:   Tirayut Vilaivan, Chulalongkorn University 

Co-Chairs: 1) Roderick W. Bates, Nanyang Technological University

2) Nutthawat Chuanopparat, Kasetsart University

Time Code Title Presenter

16.00 – 16.30 OM-I-03
Catalytic deoxygenation of epoxides 

to alkenes

Sunisa 

Akkarasamiyo

16.30 – 16.45 OM-O-05

Synthesis and evaluation of chrysin 

derivatives as histone deacetylase 

inhibitors

Thitiporn 

Kamloon

16.45 – 17.00 OM-O-06

for antitumor activity

Tomomi 

Uchida

17.00 – 17.15 OM-O-07

Syntheses and mechanistic 

investigations of formamides, 

formamidines, and formimidates

Chhorvy 

Kong 

17.15 – 18.15

18.15 – 21.00
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OM- Organic Synthesis and Medicinal Chemistry 

Chair:   Roderick W. Bates, Nanyang Technological University 

Co-Chair:  Karol Grela, Institute of Organic Chemistry, Polish Academy of Sciences

Time Code Title Presenter

09.45 – 10.15 OM-I-04 Synthesis of curved nanographenes
Mihaiela 

Stuparu

10.15 – 10.30  OM-O-08

Synthetic and chiroptical studies on 

bipyrenyl platform

Reichi 

Kobayashi

10.30 – 10.45 OM-O-09

Gallic acid encapsulated pamam 

delivery system for controlled release 

and reduced toxicity

Aorada 

Sripunya

10.45 – 11.00  

11.00 – 12.00  

12.00 – 13.00 

Chair:   Tirayut Vilaivan, Chulalongkorn University 

Co-Chairs:1) Chanat Aon-Bangkhen, Chualalongkorn University

2) Nutthawat Chuanopparat, Kasetsart University

13.00 – 13.30 OM-I-05 dology for synthesis of valuable 

compounds

Anna 

Kajetanowicz

13.30 – 13.45  OM-O-10

Synthesis of azanorbornadienes as 

building blocks to complex aryl 

products

Thomas Whatton

13.45 – 14.00 OM-O-11

Synthesis and properties of helical 

oligothiophenes anchored to 

binaphthyl

Hikari 

Kawashima
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, 

Chair:   Kanoktip Boonkerd, Chulalongkorn University 

Co-Chair:  Wirunya Keawwattana, Kasetsart University

Time Code Title Presenter

13.00 – 13.30 PC-K-01

pentablock quintopolymer

Nikos 

Hadjichristidis

13.30 – 14.00 PC-I-01

Bacterial cellulose as renewable 

polymeric platform for biosensing 

and biomedical applications

Voravee P. 

Hoven

14.00 – 14.30 PC-I-02

Functional polymeric nanomaterials 

for controlled release systems in 

biomedical and cosmetic applications

Pakorn 

Opaprakasit

14.30 – 14.45 PC-O-01

A study of pre-vulcanization time 

preservation in silica aerogel/natural 

rubber composite

Chayanan 

Boonrawd

15.00 – 15.15

15.15 – 16.00

Chair:   Panya Sunintaboon, Mahidol University 

Co-Chair:  Kanoktip Boonkerd, Chulalongkorn University

16.00 – 16.30 PC-I-03

Green synthesis multi-stimuli 

responsive trimethyl chitosan-

based nanogel and its promising 

application as nanocarrier for cancer 

photothermal chemotherapy

Panya 

Sunintaboon

16.30 – 16.45 PC-O-02

Production and characterization of 

cellulose powders from brewery’ 

spent grain

Kawalee 

Kumpangnil

16.45 – 17.00 PC-O-03

Development and characterization 

of amidated pectin-PVA hydrogels 

for enhanced drug delivery and 

antimicrobial roperties

Supatcha 

Suankhem
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, 

Chair:   Wirunya Keawwattana, Kasetsart University

Co-Chair:  Nopparat Plucktaveesak, Thammasart University

Time Code Title Presenter

09.45 – 10.15 PC-I-04

Synthesis of chiral cyclic oligomers 

and cyclic molecules based on planar 

chiral [2.2] paracyclophanes

Yasuhiro Morisaki

10.15 – 10.30  PC-O-04

Comparison properties of hybrid 

carbon-based nanocomposites 

between engineering-thermoplastic 

Acrylonitrile-Butadiene-Styrene 

and commodity-thermoplastic poly-

propylene for electrical and thermal 

application 

Sorawit 

Duangsripat

10.30 – 10.45 PC-O-05
Apatite growth of bioactive glass 

containing elephant dung cellulose

Phimmada  

Nithipongwarodom

10.45 – 11.00  

11.00 – 12.00  

12.00 – 13.00 
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PT-Physical and Theoretical Chemistry 

, 

Chair:   Kaito Takahashi, Academia Sinica 

Co-Chair:  Siriporn Jungsuttiwong, Ubon Ratchathani University

Time Code Title Presenter

13.00 – 13.30 PT-I-01

Importance of noncovalent 

interactions in homogeneous and 

enzymatic catalysis

Seiji Mori

13.30 – 14.00 PT-I-02
Theoretical study on the role of 

dynamics during enzyme catalysis
Toshifumi Mori

14.00 – 14.15 PT-O-01

The development of a new 

hypothetical MOF database for high-

2
 

utilization

Poobodin 

Mano

14.15 – 14.30 PT-O-02

Computational investigation of 

double-atoms catalysts decorated on 

defective boron nitride for catalyzing 

Ratchadaree 

Intayot

14.30 – 14.45 PT-O-03

Enhanced formic acid production 

through catalytic CO
2
 hydrogenation 

on frustrated Lewis pair functionalized 

UiO-67 

Pimjai 

Pimbaotham

14.45 – 15.00 PT-O-04

A DFT study on a single transition 

metal doped C
3
N for CO oxidation 

reaction

Suparada 

Kamchompoo

15.00 – 15.15

15.15 – 16.00
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PT-Physical and Theoretical Chemistry             

Chair:   Seiji Mori, Ibaraki University

Co-Chair:  Cheng-Chau Chiu, National Sun Yat-sen University

Time Code Title Presenter

16.00 – 16.30 PT-I-05 computational chemistry approach 

for energy solutions

Siriporn  

Jungsuttiwong

16.30 – 16.45 PT-O-05
graphitic carbon nitride for carbon 

study

Wassana  

Mongkonkan

16.45 – 17.00 PT-O-06

Enhancing carbon dioxide reduction 

through single and dual heteroatoms 
Yuwanda  

Injongkol

17.00 – 17.15 PT-O-07

How many water molecules react 

with simplest Criegee intermediates 

at atmospheric conditions?

Kaito  

Takahashi

17.15 – 18.15

18.15 – 21.00
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PT-Physical and Theoretical Chemistry             

Chair:   Supawadee Namuangruk, NANOTEC 

Co-Chair:  Luckhana Lawtrakul, Thammasart University 

Time Code Title Presenter

09.45 – 10.15 PT-I-04

Modeling the defective structure 

of MoS
2

Monte Carlo study

Cheng-chau  

Chiu

10.15 – 10.30  PT-O-08

Enhancing V
2
O

5
 cathodes in 

magnesium-Ion batteries through 

aqueous electrolyte-induced 

approach 

Suwit  

Suthirakun

10.30 – 10.45 PT-O-09

Roles of reactants for Suzuki C-C 

cross-coupling reaction using 

molecular volcano plots

Kwanchanok 

Kaewkwan

10.45 – 11.00  

11.00 – 12.00  

12.00 – 13.00 

Chair:   Suwit Suthirakun, Suranaree University of Technology 

Co-Chair:  Prapasiri Pongprayoon, Kasetsart University

13.00 – 13.30 PT-I-03

Exploring human serum albumin 

 

and monitoring for non-

communicable diseases

Deanpen  

Japrung

13.30 – 13.45  PT-O-10

Molecular docking and dynamic 

simulations of anti-apoptotic Bcl-2 

proteins as targets for bioactive 

compounds in Durio zibethinus for 

anti-cancer activity 

Luckhana  

Lawtrakul
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Time Code Title Presenter

14.00 – 14.30 SS-01
Driving chemistry for sustainable 

change

Mandar  

Bodas

14.30 – 15.00 SS-02

NMR experiments for small molecule 

analysis and structure elucidation – 

quick update

Teh Chin  

Hoe

15.00 – 15.15

SS-Special Session                     

, 

Time Code Title Presenter

14.45 – 15.15 SS-03

Biocarbon value chain development 

in Thailand’s Bio-Circular-Green 

economy

Kent  

Goeking

15.15 – 15.30
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progress of photophysical chemistry 

Chair: Hiroyuki Nishikawa

Time Code Title Presenter

09.50 – 10.10 Opening remarks by Hiroyuki Nishikawa

09.50 – 10.10

Chiroptical properties of helical 

conjugated polymers synthesized in 

chiral liquid crystals

Kazuo  

Akagi

10.10 – 10.30  

Excited-state intramolecular proton 

transfer (ESIPT) molecules for 

sensors, and imaging agents

Nawee  

Kungwan

10.30 – 10.50 

Generation of circularly polarized 

electroluminescence from organic 

light-emitting diodes with optically 

inactive phosphorescent emitters 

Shigeyuki  

Yagi

10.50 – 11.00  

11.00 – 12.00  

12.00 – 13.00 

13.00 – 13.20

Sunlight-responsive photocatalysts 

antibiotics in natural water

Suwat  

Nanan

13.20 – 13.40

Visualization of electronic and 

magnetic transition moments aiming 

at the design of CPL chromophore 

having enhanced chiroptical properties

Ken-ichi  

Sugiura
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Time Code Title Presenter

13.40 – 14.00
New electrochemical detection 

strategies for clinical diagnosis

Kontad 

Ounnunkad

14.00 – 14.20

Synthesis and chiroptical properties 

of strained paraphenylene anchoring 

chiral binaphthyl

Masashi 

Hasegawa

14.20 – 14.40

Advancements in nanomaterials for 

augmenting electrochemical and 

photometric sensor performance

Jaroon 

Jakmunee

14.40 – 15.00

Newly developed systems for 

advanced CD and CPL measurements 

and their measurement methods and 

applications

Satoko 

Suzuki

15.00 – 15.10

15.10 – 15.30

The synthesis and development of 

heavy metal ion sensors

Anawat 

Ajavakom

15.30 – 15.50

Development of aggregation-induced 

emissive materials exhibiting 

circularly polarized luminescence

Hiroyuki 

Nishikawa

15.50 – 16.10

Photophysical properties for excited-

state intramolecular proton transfer 

(ESIPT) reaction of N-salicylidene-o-

Songwut 

Suramitr

16.10 – 16.15 Closing remarks by Nawee Kungwan
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Unconventional approaches to energy conversion

Alexander Kuhn

Univ. Bordeaux, CNRS, Bordeaux INP, ISM UMR 5255, 16 Avenue Pey Berland, Pessac 33607, France

E-mail address: kuhn@enscbp.fr

Humanity harnesses several types of primary energies. A primary energy represents 

untransformed versions of energy (chemical, nuclear, solar….). These energies must 

lighting, etc.). Therefore, the transformation of energy is the keystone of our existence 

and plays a central role in circular and/or green economy. We are going to discuss 

several types of energy conversion, very important for our daily life, and compare 

for each example the conventional approaches with more exotic transformation 

schemes, involving chemical,1,2 physical3 and biological concepts,4,5 or a synergetic 

combination thereof.6-8

Keywords: Energy; Motion; CO
2
 conversion; Green hydrogen; Biofuel
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Designing polymers with the end in mind: Creating circular routes to polymers 

using light-based strategies

Thiago M. Ouriques,1 Joshua C. Worch,1,2 Connor J. Stubbs,1 Alexis Perrot,1  

Arianna Brandolese,1 Richard Grainger1, and Andrew P. Dove1*

1School of Chemistry, The University of Birmingham, Edgbaston, Birmingham,  

UK, B15 2TT
2  

VA 24061, USA

*Corresponding author’s e-mail address: a.dove@bham.ac.uk

One of the unresolved consequences of the massive global production of plastic is 

the lack of proper waste management. As a consequence of technological limitations 

underperforming. In part this is a result of the inherent linear design of our polymer 

systems, and lack of consideration of waste management and environmental impact 

of the waste that does escape into the environment, at the polymer design stage. 

We, among others, are focussing on creating tools that could be applied to design 

polymers ‘with the end in mind’ – i.e. to incorporate chemical bonding that can 

be easily processed to make polymers but readily reversed either ‘on demand’ for 

recycling, or upon exposure to environmental triggers. To this end, we have focussed 

processed by advanced methods such as additive manufacturing that are sustainably 

sourced but can be readily circularised in a closed loop process and (2) to apply 

toxic by products upon exposure to light.

Keywords: Photopolymerisation; Circular economy; 3D printing; Depolymerization; 

Polymer degradation.
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Enzyme catalysis for green chemistry

Pimchai Chaiyen*, Kridsadakorn Prakinee, Aisaraphon Phintha, Chalermroj Sutthaphirom, 

Pattarawan Intasian, Juthamas Jaroensuk, and Pratchaya Watthaisong 

School of Biomolecular Science and Engineering, Vidyasirimedhi Institute of Science and Technology 

(VISTEC), Wangchan Valley, Rayong, 21210, Thailand

*Corresponding author’s e-mail address: pimchai.chaiyen@vistec.ac.th

Our group interests are in the broad areas of enzyme catalysis, enzyme engineering, 

systems biocatalysis, metabolic engineering and synthetic biology. In this talk, I 

will highlight our recent and current work on engineering of enzymes and cofactor 

enhancing systems for creation of robust biocatalysts. We used mechanistic 

halogenase and dehalogenase to improve their biocatalytic applications. We have 

created two types of in vivo enhancing systems to increase intermediates and cofactors 

which are common for product synthesis in metabolically engineered cells. One of the 

systems uses xylose reductase and lactose (XR/lactose), to increase levels of a pool of 

sugar-phosphates which are connected to the biosynthesis of NAD(P)H, FAD, FMN 

and ATP in Escherichia coli. The XR/lactose system could increase the amounts of 

engineered cell systems (fatty alcohol biosynthesis, bioluminescence light generation 

were increased 2-4-fold by the XR/lactose system. Untargeted metabolomic analysis 

metabolites involved in relevant cofactor biosynthesis were altered. We propose that 

the approach of increasing cellular sugar phosphates can be a generic tool to increase in 

vivo cofactor generation upon cellular demand for synthetic biology. We also developed 

HadA, which catalyzes the dehalogenation and denitration of the toxicants, nitro- and 

halogenated phenols, to benzoquinone. The HadA reaction was applied in one-pot 

reactions towards the de novo synthesis of D-luciferin. Currently, this technology 

allows us to develop a new method for synthesizing various D-luciferin analogues. As 

nitro- and halogenated phenols are key indicators of human overexposure to pesticides 

commonly used worldwide and indicators of pesticide contamination, the technology 

provides a sensitive and convenient tool for biomedical and environmental detection 

at ppb sensitivity in biological samples without the requirement for any pre-treatment. 

Keywords: Enzyme catalysis; Enzyme engineering; Biocatalysis; Synthetic biology; 

Metabolic engineering 
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Rethinking our relationship with the planet at molecular scale

J. García Martínez

Department of Inorganic Chemistry. University of Alicante. Carretera San Vicente s/n, ES-03690,  
Alicante, Spain 

E-mail address: j.garcia@ua.es 

circular economy, chemistry must evolve towards being the science (and industry) of reuse. We cannot 
continue to extract, emit, and dispose at the levels we are doing now without compromising our climate, the 
environment, and our health. If we want to have a viable industry and a healthy planet, the circular economy 
cannot be just an aspiration but the key objective of chemistry.1

Rethinking chemistry for a circular economy involves profound changes, from the way molecules are 
conceived to how processes are designed to ensure traceability, recyclability, and reuse2. Circularity at the 
molecular level means turning chemistry toward the reuse of atoms, molecules, monomers, polymers, etc—
and represents an opportunity to place chemistry at the center of the new circular economy.3

Figure 1 captures how chemistry can adapt from a linear (transformation) to a circular process (reuse) 
and how this involves designing molecules in a way that they can be disassembled and reconstructed to 

minimize the production of waste and ensure recyclability. 

Figure 1.  Schematic representation of the two models of chemistry: (left) the old linear concept based 
on the transformation of raw materials into products and waste and (right) the new chemistry of reuse 
that involves a close loop system where resources are continuously used and the production of waste is 
minimized.2

Several examples of circular economy will be presented, including the design of a new generation of 
plastics with break-points4 or dynamic bonds5 that allow for their disassembly into their monomers and 
their reconstruction. This process can be done at ca. 100 % yield and multiple times. These and other 
examples of circular chemistry will be described in detail and an outlook of the area will be provided.   
 
During my presentation, I will also describe some of the activities that we are carrying out at IUPAC 

to foster sustainable chemistry education, research, and industry while we accelerate the achievement of 

the Sustainable Development Goals, as we are celebrating the International Year of Basic Sciences for 

Sustainable Development. 
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High resolution accurate mass mass spectrometry (HRAM MS) for a better 

understanding of the health and the resilience of ecosystems

Ryszard Lobinski

Biological organisms have learned to synthetize metal-complexing molecules 

(metallophores) responsible for the capacity of resilience of plants and bacterial 

fundamental challenge to the understanding of the adaptation mechanisms involved 

was based on the correlation of the total metal concentration with environmental or 

The advent of electrospray mass spectrometry and its implementation in genomics, 

proteomics and metabolomics have also opened new avenues for biological metal-

screening for metal-complexes in microvolumes of plant xylem and extracellular  

The lecture discusses the fundamentals of HRAM for large scale metal speciation  

and illustrates its potential for understanding the metal acquisition and transport in 

hyperaccumulating plants in post-mining areas and acquisition of iron in a peatland 

Keywords: Metals; Metallophores; Mass spectrometry; Phytoremediation; -Omics
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Single-cell analysis using ICP-qMS

Qiuquan Wang

 

 

 

 

Even though great progresses have been achieved, there are many gaps remained 

for fully recognize and understand the behavior of a single cell due to the cell-to-cell  

Here, I will talk about single-cell analysis using inductively coupled plasma  

MS, we designed 

MS one by one to realize a real single-

cell analysis, on the other hand, we used methane as a collision gas to stretch the 

ion-plume of the transient single-cell event in the collision-reaction-cell equipped 

macrophage MS2 nanoparticle was developed for signal-multiplication to guarantee 

Single-cell analysis can thus be unambiguously performed regarding the cell surface  

Keywords

nanoparticle signal-multiplication
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Electrodialytic ionic solutes handling 

IRU�PDWUL[�LVRODWLRQ��SXUL¿FDWLRQ��DQG�VHSDUDWLRQ 

Shin-Ichi Ohira 

 

  

 

analysis is required sample pretreatment purposed to isolate matrices, and adjust the 

 

to pretreatment for the analysis of common cation/anion with ion chromatography,  

The developed continuous enrichment method was applied to determine chloroacetates 

performance of developed ion handling method and the application of the methods 
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 Wearable sweat glucose sensor connected with a smartphone readout 

Nadtinan Promphet , 2, Thidarut Laochai , Panlop Lormaneenopparat , 

Pranee Rattanawaleedirojn , Pranut Potiyaraj , Krisana Siralertmukul , and  

Nadnudda Rodthongkum *

 

 

 Nowadays, 

glucose levels are commonly measured through blood drawing requiring a painful sample 

2

(SEM), transmission electron microscopy (TEM) and fourier transform raman spectroscopy 

2
O

2
) detection for electrochemical 

this sensor are customized designed to be directly connected with a bluetooth for real-time 

References

 

 

 

AC-I-04



Pure and Applied Chemistry International Conference 2024 (PACCON 2024) 75

■ Professional Biography

AC

AC-I-04

h

Metallurgy and Materials Science Research Institute, 



Pure and Applied Chemistry International Conference 2024 (PACCON 2024)76

AC

Toward user-friendly paper-based analytical devices

Takashi Kaneta

 

one of the drawbacks is to use micropipettes for sample introduction because users, 

consists of a detection channel for the distance-based readout and a volume gauge  

 

Keywords  
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(metallophores) responsible for the capacity of resilience of plants and bacterial 

fundamental challenge to the understanding of the adaptation mechanisms involved 

was based on the correlation of the total metal concentration with environmental or 

The advent of electrospray mass spectrometry and its implementation in genomics, 

proteomics and metabolomics have also opened new avenues for biological metal-

screening for metal-complexes in microvolumes of plant xylem and extracellular  

The lecture discusses the fundamentals of HRAM for large scale metal speciation  

and illustrates its potential for understanding the metal acquisition and transport in 

hyperaccumulating plants in post-mining areas and acquisition of iron in a peatland 
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Even though great progresses have been achieved, there are many gaps remained 

for fully recognize and understand the behavior of a single cell due to the cell-to-cell  

Here, I will talk about single-cell analysis using inductively coupled plasma  

MS, we designed 

MS one by one to realize a real single-

cell analysis, on the other hand, we used methane as a collision gas to stretch the 

ion-plume of the transient single-cell event in the collision-reaction-cell equipped 

macrophage MS2 nanoparticle was developed for signal-multiplication to guarantee 

Single-cell analysis can thus be unambiguously performed regarding the cell surface  
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 Wearable sweat glucose sensor connected with a smartphone readout 

Nadtinan Promphet , 2, Thidarut Laochai , Panlop Lormaneenopparat , 

Pranee Rattanawaleedirojn , Pranut Potiyaraj , Krisana Siralertmukul , and  

Nadnudda Rodthongkum *

 

 

 Nowadays, 

glucose levels are commonly measured through blood drawing requiring a painful sample 

2

(SEM), transmission electron microscopy (TEM) and fourier transform raman spectroscopy 

2
O

2
) detection for electrochemical 

this sensor are customized designed to be directly connected with a bluetooth for real-time 
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Toward user-friendly paper-based analytical devices

Takashi Kaneta

 

one of the drawbacks is to use micropipettes for sample introduction because users, 

consists of a detection channel for the distance-based readout and a volume gauge  
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From averaging over an entire catalyst to single particle catalysis: 

Black box vs. atomic views

Günther Rupprechter
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Operando spectroscopy of catalytic reactions has been very successful in mechanistic 

studies, especially when combined with computational modelling (DOI:10.1002/

smll.202004289). An example will be presented for CuO/CeO
2
 nanosphere catalysts 

applied to CO oxidation and preferential oxidation of CO (PROX), with the simulations 

probing various Cu and vacancy sites as reactive centers enabling selective pathways 

(DOI:10.1007/s11244-023-01848-x). However, as spectroscopy typically examines 

large areas/volumes, this averaging “smoothens out” local variations that may be 

critical to understand how a reaction proceeds on an atomic level. Furthermore, 

dynamics in catalyst structure, composition and adsorbate coverage may also go 

unnoticed by averaged spectral data. 

A straightforward way overcoming these limitations is to use correlative surface 

microsopy to directly “watch” ongoing catalytic reactions, i.e. to apply several 

microscopic and spectro-microscopic techniques to the same catalyst locations under 

identical reaction conditions (DOI:10.1021/acscatal.2c03692). The methods presented 

not only image catalyst structure or composition, but also the adsorbed reactants, so that 

elucidated (kinetics by imaging; DOI:10.1016/j.susc.2015.05.021). Examples of 

real-time in situ imaging of H
2
 oxidation are presented, covering micrometre-sized 

supported Rh particles (DOI:10.1021/acscatal.3c00060) and catalysis by a single Rh 

nanoparticle (DOI:10.1038/s41467-023-43026-3).

Keywords: Operando; Modelling; Hydrogen oxidation; Field emission microscopy; 

Single particle catalysis

Acknowledgments: Research funded by the Austrian Science Fund (FWF) (SFB 

TACO und P32772-N). Contributions by P. Tangpakonsab, A. Genest, J. Yang, N. 

Yigit, P. Winkler, M. Raab, J. Zeininger, Y. Suchorski, M. Stöger-Pollach and L. 

Gregoratti are gratefully acknowledged.

CC-K-01



Pure and Applied Chemistry International Conference 2024 (PACCON 2024) 79

■ Professional Biography

CC

CC-K-01

Günther Rupprechter is Professor of Surface and 

Interface Chemistry at TU Wien (Vienna, Austria). He 

has been Renowned Overseas Professor of Shanghai 

University of Engineering Science and Guest Professor 

at Kasetsart University Bangkok. 

Rupprechter is Director of Research of the new 

Austrian Cluster of Excellence “Materials for Energy 

Conversion and Storage (MECS)” of the Austrian 

Science Fund (FWF), including 5 Austrian universities/

institutions. He is member of the Austrian Academy of 

Sciences and the European Academy of Sciences, Vice-

Chair of the Austrian Catalysis Society and Editorial 

Board Member of “Catalysis Letters” and “Topics in 

Catalysis”.

Research interests of Günther Rupprechter include 

heterogeneous catalysis and nanomaterials, particularly 

in situ (operando) spectroscopy/microscopy of 

technological and model catalysts, applied to processes 

relevant for energy and environment: hydrogen as clean 

fuel, methane reforming, CO
2

automotive catalysis, sensing and waste remediation. 



Pure and Applied Chemistry International Conference 2024 (PACCON 2024)80

CC

Catalytic chemistry using carbon-based materials

Hirotomo Nishihara

Advanced Institute for Materials Research, Tohoku University

2-1-1, Katahira, Aoba-ku, Sendai, 980-8577, Japan

E-mail address: hirotomo.nishihara.b1@tohoku.ac.jp

Carbon materials possess numerous intriguing advantages, and moreover, the carbon matrix 

can readily accommodate other species and elements through both non-covalent and covalent 

interactions. In this talk, recent progress in catalytic chemistry using carbon-based materials is 

introduced.

Supported catalysts, such as metal-loaded carbons, have been extensively employed. While 

carbon “defects” play a critical role in anchoring metal nanoparticles, they can also lead to 

corrosion of the carbon matrix, particularly in oxidizing environments. However, there are 

actually two distinct types of defects– edge sites and non-hexagon carbon rings known as 

topological defects. We have developed a novel mesoporous carbon, graphene mesosponge 

(GMS),1 containing only the latter defects. Since GMS does not possess edge sites, it exhibits 

exceptional oxidation resistance, surpassing that of carbon nanotubes.2,3 Additionally, GMS 

can anchor a large number of metal nanoparticles, such as Pt and Ru, for fuel cell4 and lithium-

oxygen battery applications,5 respectively.  

While the carbon basal plane, composed of carbon hexagonal rings, is chemically inert and 

lacks catalytic activity, the aforementioned defects endow carbon materials with unique 

catalysts. We have recently established a quantitative relationship between carbon radicals 

derived from edges and their catalytic activity in oxidation processes.6 Also, topological defects 

exhibit distinctive catalysis when employed as a cathode in lithium-oxygen batteries.7 

Carbon can host single-metal species within its basal plane. While many carbon-metal catalysts 

containing single-metal sites have been reported for various catalytic applications, we have 

pioneered a distinct category of materials known as “ordered carbonaceous frameworks 

(OCFs),8,9 characterized by their ordered porous structures, originating from their parent 

organic crystals. 

Keywords: Carbon catalysis; Edge site; Topological defects; Metal nanoparticles
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As generally known, the elucidation of active sites’ structure in solid nanocatalysts 

under real reaction conditions is one of the most important challenges facing the 

operando characterization that active sites can be generated by the interaction of 

substrate molecules with the inorganic nanocatalysts as akin to enzyme-substrate 

In addition, surface rearrangement could occur under reaction conditions, which 

may cause dynamic changes in the active sites. Therefore, the real active sites under 

situ conditions. Yet, current limitations in state-of-the-art characterization techniques 

regarding spatial, temporal and temperature/pressure gaps are sometimes unable to 

provide the answers for the understanding. In-situ/operando characterization using 

some examples how Frustrated Lewis Pair (FLP) sites on solid nanostructure will 

this talk could stimulate new science/new instrumentation in catalysis and other 

disciplines in future. 

Keywords: In situ; Operando active sites; Nanostructure characterization
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The bioethanol upgrading to high value-added chemicals and materials has become a promising 

composites with hierarchical structures, which have been used as catalysts for bioethanol 

upgrading.1-7 Interestingly, the designer catalysts show outstanding physicochemical properties 

in particular high surface area and porosity, suitable acidity, and thermal stability, eventually 

improving catalytic performances in bioethanol conversion to various chemicals and carbon 

materials.  Apart from the isolated hierarchical zeolite, the binder-free hierarchical ZSM-5 

monolith derived from zeolite@layered double hydroxides (LDH) composites obtained 

industrial application, we also exemplify the application of the synthesized hierarchical zeolite 

in bioethanol dehydration to ethylene on a pilot-plant scale.

Apart from ethylene as a desired product from bioethanol, we also illustrate the fabrication 

as an intermediate. Typically, by using the traditional process for CNTs production from the 
3-4 

Indeed, even without removal of a zeolite template, the obtained CNTs/zeolite composites can 

be utilized in a wide range of applications such as catalysis, electrocatalysis, and antibacterial 

agent.3-4 These examples open up new perspectives on the bioethanol upgrading using various 

Keywords: Hierarchical zeolites; Bioethanol; Ethylene; Zeolite@LDH composites; Carbon 

nanotubes (CNTs)
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development of renewable chemicals because it can be employed as a feedstock for 

food, pharmaceutical, cosmeceutical, and chemical industries. This study explores the 

use of metal-based Lewis acids in the conversion of D-xylose to lactic acid in aqueous 

The noteworthy performance in lactic acid yield is attributed to the catalyst’s 

surface. Theoretical analysis employing Density Functional Theory (DFT) reveals 

that the activation of C–C bonds and the thermodynamic stability along the D-xylose 

results indicate that H
2
O molecules undergo dissociative adsorption at the Al site, 

directing the reaction pathway toward lactic acid rather than furfural. Scaling up 

this catalytic system demonstrates its substantial potential as a prospective industrial 

application for lactic acid generation.

Keywords: Lactic acid; D-xylose; DFT; Laboratory-scale; Pilot-scale
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Mangrove ecosystem is recognized as the potential receptacle of plastic waste and 

microplastics (MPs). The Bang Pu mangrove forest, one of the distinctive natural 

habitats in estuarine and coastal ecosystems in Thailand, has been invaded by tonnes 

of plastic waste for years. This study examines MPs contamination in Thai vinegar 

crabs (TVCs) (Episesarma mederi), giant mudskippers (GMs) (Periophthalmodon 

schlosseri), and their surrounding surface water from the upper and lower Bang 

Pu mangrove forests in the rainy season. Two-step digestion with 10% potassium 

hydroxide and Fenton’s reagent was applied to animal samples. Fourier transform 

that MPs abundance was 7.5 ± 3.8 to 10.4 ± 3.9 items/individual in TVCs. For 

GMs, MPs found were 6.3 ± 2.3 to 10.6 ± 2.6 items/individual, and 33 ± 18 to  

37 ± 1 items/L in surface water. MPs were detected in gastrointestinal tracts of both 

and 0.3 to 0.5 mm. Most MPs were transparent with polyethylene and polypropylene 

as predominant polymers. The results demonstrated the widespread distribution of 

animals. The presence of MPs possibly harms the biodiversity of the ecosystem and 

also poses a threat to human health through consumption of TVCs and GMs.

Keywords: Microplastics; Mangrove; Mudskippers; Crabs; Surface water; Human 

health
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In less than 40 years from now, our population will have grown from today’s 8 billion 

to 10 billion. At the same time, our main resource for transportation, but also materials 

and chemicals –crude oil– is predicted to be exhausted. To supply a future demand 

Biomass will most likely play a decisive role as feedstock for future generations. 

However, care must be taken not to compete with food production but also issues of 

biodiversity and water use must be addressed. One strategy is to use side-streams from 

current industry that currently are burnt to a low value.

In this talk, examples of using low value streams from forestry will be disclosed. In 

products.

Keywords: Lignin; Forest residue; Sustainability; Green chemistry; Textiles; Biofuels
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materials, providing electrical outputs, which can be tuned by the characters of the two 

materials. It is an alternative from of energy harvesting and sensing alike. The works 

presented herein, including Ti
0.8

O
2
/cellulose, Ti

0.8
O

2
-Ag/cellulose, titanate nanotubes/

cellulose, and Ti
2
NbO

7
/cellulose composites. These examples demonstrate the wide 

variation of nanosheets structure and composition, and also the type (microstructure) 

of cellulose either plant- or bacteria-derived. The presence and distributions of 

(XRD), energy dispersive analysis (EDX), synchrotron radiation X-ray tomography 

(SRXTM), and atomic force microscopy (AFM). Insights into the role of each 

component were obtained by examining various quantities as derived from impedance 

measurements, including dielectric permittivity and dielectric loss, conductivity, 

electric modulus, etc. Applications of these composites as an energy harvester (i.e., 

triboelectric nanogenerator, TENG) or as a motion sensor will be showcased. 

Keywords: Nanosheets; TENG; Impedance; Composites 
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The rise of sustainable electrochemical intelligent of 2D materials

Pawin Iamprasertkun

School of Bio-Chemical Engineering and Technology, Sirindhorn International Institute of Technology, 

Thammasat University, Pathum Thani, 12120, Thailand

Research Unit in Sustainable Electrochemical Intelligent, Thammasat University, Pathum Thani, 12120, 

Thailand 

E-mail address: pawin@siit.tu.ac.th

Understanding the characteristics, both physical and electrochemical, of two-

dimensional (2D) materials is crucial for the advancement of various electrochemical 

devices such as energy storage systems, electrocatalysts, ions selective membranes, 

and wastewater treatment technologies. To achieve this goal, controlled synthesis 

of 2D materials plays a vital role. In this study, we focus on the structural control 

graphite-

graphene, (ii) transition metal dichalcogenides, and (iii) heterostructure formation. 

This involves material handling techniques and recycling of waste generated during 

the synthesis process. Furthermore, the exfoliated materials were utilised in diverse 

applications including supercapacitors (including electrode materials and binders), 

electrocatalysts, and removal of ions for wastewater treatment. To delve deeper into 

the complex realm of materials science and electrochemistry, we incorporated data 

science methodologies such as machine learning and statistical tools. Through simple 

data analysis, valuable electrochemical insights were derived, paving the way for 

the best of our knowledge, this integration of data science as well as the materials 

synthesis in the context of 2D materials holds great potential for their development 

Keywords: Electrochemistry; Machine Learning; 2D Materials; SDG-6, 7, 13; Data 

analysis
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Surface Chemistry in Atomic Layer Deposition and Selective Deposition

Il-Kwon Oh

Department of Intelligence Semiconductor Engineering, Ajou University, Korea 
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To date, atomic layer deposition (ALD) and area-selective ALD (AS-ALD) has been 

and compounds with three or more elements. However, there are many materials that 

cannot yet be grown by ALD and AS-ALD. A main limitation for the availability of a 

that lead to material deposition by precursors and co-reactants, strongly dependent on 

development of ALD and AS-ALD. 

Al
2
O

3
 for ALD and blocking mechanism for AS-ALD by comparing a series of metal 

precursors. We choose the series of Al precursors Al(CH
3
)

x
Cl  and Al(C

y
H

2y+1
)

3
 

as a model due to their simple structures and also because Al(CH
3
)

3
 is considered 

an excellent starting point for comparison. Changing both the number of methyl 

and chloride groups in Al(CH
3
)

x
Cl  (x = 0, 1, 2, and 3) and the chain length of 

alkyl ligands in Al(C
y
H

2y+1
)

3
 (y = 1 and 2) provides key variables that can be used 

for precursor design. For instance, the series of Al(CH
3
)

x
Cl

almost constant. In contrast, the series of alkyl precursors, Al(C
y
H

2y+1
)

3

characteristics. This thorough study of precursor properties using both experimental 

and theoretical methods will allow us to determine the role of precursor selection in 

important ALD and AS-ALD parameters.

Keywords: Surface chemistry; Atomic layer deposition; Selective deposition; 

Precursor
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Occupational health risk of workers exposed to hazardous air pollutants:  

case study in Thai industries

Wanida Jinsart1*, Nopparat Pongboonkhumlarp1, and Prayad Kenyota2

1Industrial Toxicology and Risk Assessment Program, Department of Environmental Science,  

Faculty of Science, Chulalongkorn University, 254 Phayathai Road, Pathumwan, Bangkok, 

2Division of Occupational and Environmental Diseases, Department of Disease Control,  

Ministry of Public Health,Tiwanon Rd. Taladkan subdistrict, Mueang district, Nonthaburi 11000 

*Corresponding author’s e-mail address: jwanida2013@gmail.com

This work is a review of occupational health research in Thai industries. The aim is to 

improve manufacturing operation concerning quality of work as well as quality of life 

of the workers. The exposure of hazardous air pollutants (HAPs) including volatile 

Several HAPs sources in industrial areas were selected, the press factories, waste 

treatment plants and Al smelting plant.  The concentrations of air pollutants were 

measured from the volunteer factories following the standard methods of USEPA 

and OSHA. Non-cancer risks were calculated from a standard HQ equation. The 

Hazard quotient >1.  Electronic waste treatment and Aluminum smelting plant were 

indicated high exposure concentrations of heavy metals. Health risk management was 

recommended to the factories such as the addition of air pollution control devices, the 

Keywords:   VOC; PM2.5; Occupational exposure; Health risk; Heavy metal
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Kamolwan Israkarn*, Nispa Seetapan, and Chaiwut Gamonpilas 

Food Materials Research Team, Advanced Polymer Technology Research Group,

National Metal and Materials Technology Center (MTEC), NSTDA, 111 Thailand Science Park,  

Paholyothin Road, Khlong 1, Khlong Luang, Pathumthani 12120, Thailand 

  

*Corresponding author’s e-mail address: kamolwan.isr@mtec.or.th

Plant-based foods have been recognized as one of the sustainable alternatives to 
animal-based foods due to their reduced negative impact on environmental, animal 

animal proteins in terms of their molecular structures and physicochemical properties, 

fundamental understanding of the properties and roles of plant-derived ingredients in 
order to create plant-based foods that mimic closely the appearance and organoleptic 
properties of those conventional animal-based products. In this talk, two key 
technologies, namely extrusion and mixing/blending, which can be used to produce 
plant-based products such as meat analogues and plant-based drinks, will be presented 
and discussed.  Furthermore, to make plant-based foods truly sustainable, issues on 
digestibility and nutritional properties should also be considered.

Keywords: Plant-based foods; Meat analogue; Extrusion; Mixing technology; Phase 
separation
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Toward sustainability in cosmetic industry: Trends and case studies

 School of Cosmetic Science, Mae Fah Luang University, Chiang Rai, Thailand

 Cosmetics for Beauty and Wellness Research Unit, School of Cosmetic Science,  

Mae Fah Luang University, Chiang Rai, Thailand 

E-mail address: naphatsorn.kum@mfu.ac.th

time, it focused on the usage of natural and organic ingredients. However, when the 

global warming issue has gained a lot of attention from the rise of social media usage, 

green trends were continuously evolved into many sub-trends and being accepted 

conscious beauty, which currently gain a lot of attention in the market. Sustainability 

 

components of sustainable cosmetic trend, for example, the raw material which used 

has high biodiversity. Many species of plants may be used as the valuable ingredients 

 

agricultural wastes for a long time. However, the outputs from those researches rarely 

reach to commercial level. Recently, many giant cosmetic raw material suppliers 

in the world have introduced many ingredients based on sustainable and upcycling  

were also given with the hope to inspire the researchers to create a hidden gem for 

Keywords: Cosmetic; Cosmetic ingredient; Natural extract; Sustainability; Upcycling 
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oC 

foods with good sensitivity, precision, and accuracy.
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One-pot catalysis: A privileged approach for sustainable polymers

Kanokon Upitak and Christophe M. Thomas*

Chimie ParisTech, PSL University, CNRS, Institut de Recherche de Chimie Paris, 75005 Paris, France
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remains a crucial hurdle on the way to a more sustainable chemical economy. In this 

important tool to support more sustainable plastics production.

Keywords

monomers
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Creation of new conceptual ionic solids based on coordination chemistry

Takumi Konno
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cular coordination 

compounds has attracted considerable attention not only in coordination chemistry 

 

1  

 

 In this 

will be presented.3

Keywords  

Metalloligands, Ionic solids
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aromatic ring and the imine bond (namely inden ligands), the catalysts can show 
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hosts will be summarised.
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IndoramaVentures Plc.

Sasinotai Rochanutama
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Due to global challenges on plastic waste and sustainability trends in the circular 

economy as well as sustainable packaging, Indorama Ventures Plc., as a global chemical 

terephthalate) producer and recycler in the world. We commit to operating responsibly 

and incorporating sustainability into our operations. With the recycling business 

started in 2011 to recycle post-consumer PET bottles, our recycling targets are to 

recycle 50 million bottles per year by 2025 and 100 billion bottles per year by 2030. 

These targets are also committed to the Ellen McArthur Foundation. However, along 

our journey, there were limitations on mechanical recycling for colored PET bottles 

and textiles recycled in closed loops. Therefore, advanced recycling technologies are 

on-going researches and developed to overcome existing limitations and to go back to 

raw materials used for the production of PET. Indorama Ventures is currently exploring 

several promising technologies. Enzymatic Recycling, a technology from Cabrios, 

 Additionally, this 

technology allows the recycling of all types of PET waste as well as the production 

of 100% recycled PET products without loss of quality. 

business, it supports the circular economy concept, in which waste is now a precious 

raw material and plastic waste is eliminated at the same time.

Keywords: Recycling business; PET waste and textile recycling; Enzymatic recycling; 

Recycling commitment; Plastic waste and circular economy
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It is estimated that there are domestically about 800,000 tons of wasted tires per year. 

Recovered carbon black (rCB) is one of materials obtained from these wasted tires 

through a pyrolysis process. The properties of rCB can vary depending on the tire 

feedstock, pyrolysis conditions, and post-processing methods. Reduced graphene  

oxide (rGO) is a derivative of graphene oxide that has been reduced to graphene-like 

sheets. The properties of rGO depend on the degree of reduction, processing methods, 

was synthesized by a wet spinning process. The combination of rCB and rGO has 

improved mechanical strength, capacitance, and electrical conductivity. The rCB-rGO 

 

enhanced properties that make them suitable for various applications. Further research 

is needed to optimize their production and to develop new applications for these  

Keywords: Composite materials; Graphene; Recovered carbon black; Wasted tire
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According to International Energy Outlook 2021 published by Energy Information 

Administration (EIA), global energy consumption will be double by 2050. Therefore, 

 

 

fabrication methods such as roll-to-roll coating, spray coating or ink-jet printing 
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including energy storage 

applications. 

manufacturing porous carbon electrodes in energy storage applications. We found that 

The binding mechanism with charge storage performance of size-selected graphene binder 

 

increasing nanosheet size, counter to what is widely reported for smaller nanosheet size 
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domains is another way to utilize the kinetic side by increasing the surface area  

 

properties. It will primarily focus on the nanodrug formation and the cocrystallization 
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Bioluminescence, an intricate biochemical process mediated by proteins like 

cues such as calcium ions. This study investigated the photoprotein pholasin, 

isolated from the bioluminescent marine bivalve Pholas dactylus. Pholasin utilizes 

dehydrocoelenterazine (DCL) as a chromophore and manifests luminescent activity 

in response to reactive oxygen species (ROS). The primary objective was to enhance 

cross-coupling reactions catalyzed by transition metals, a synthetic route to DCL 

analogs was established, commencing with commercially available aminopyrazine. To 

assess the luminescent activity of these DCL analogs, apopholasin—pholasin devoid 

of its natural chromophore—was essential. After extensive experimentation, the most 

productive approach for apopholasin production was realized through a baculovirus-

silkworm multigene expression system. Subsequent incorporation of DCL analogs into 

of peroxidase and hydrogen peroxide. Notably, one DCL analog demonstrated a ten-

fold increase in luminescent output compared to its natural counterpart. The enhanced 

luminescent system is currently optimized for high-sensitivity in vivo ROS detection. 

systems by manipulating chromophore structures.

Keywords: Bioluminescence; Photoprotein; Reactive oxygen species; Chromophore; 

Natural products 
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Figure 1 Structure of the chromophore of Pholasin.
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Streptonigrin (STN) is a highly functionalized aminoquinone alkaloid containing four 

rings produced by  ATCC13257. STN is highly active against 

a broad range of tumors, including breast, lung, head, and neck cancer, lymphomas 

and melanomas. In addition, STN also shows in vivo and in vitro antiviral properties 

and potent, broad spectrum antibacterial activities against bacteria and fungi. We 

cloned and sequenced the biosynthetic gene cluster of STN that consists of 48 genes. 

We biochemically demonstrated several novel enzymatic reactions including the  

 

addition, we characterized a potent promotor and created many new streptonigrinoid 

analogues as potential therapeutic agents using genetic and chemo-enzymatic  

methods.

Keywords: Natural product; Alkaloid; Streptonigrin; Biosynthesis
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Ministry of Higher Education, Science, Research and Innovation, Thailand

E-mail address: prasat@cri.or.th 

Because of higher stability of the C-D bond relative to C-H, deuterated drug  

profound enhancement of half-lives without altering the potency. Two deuterated 

drugs were approved in 2017 and 2022 (Nature Reviews Drug Discovery 2023, 22, 

562-584); therefore, new deuteration techniques are of interest in drug discovery  

recently. This lecture covers a simple, clean and by-product-free, site-selective  

deuteration by acid-catalyzed reaction using deuterium halide (DX) generated from 

common and inexpensive reagents, i.e. prenyl-, allyl-, and propargyl halides. The  

deuterated products were obtained without chromatographic separation, and a  

gram-scale chromatography-free synthesis of some deuterated compounds was 

demonstrated in this work. This metal-free deuteration method covers a broad range 

 

stilbenes), as well as indoles, pyrroles, carbonyl compounds, and steroids. Moreover, 

this deuteration technique was applied for commonly used drugs such as loxoprofen, 

haloperidol, stanolone, progesterone, androstenedione, donepezil, ketorolac,  

adrenosterone, cortisone, pregnenolone, and dexamethasone.

Keywords: Deuteration; Chromatography-free synthesis; Deuterated natural  

products; Acid-catalyzed reaction; Site-selective deuteration
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dynamics simulation, and the fragment molecular orbital method for virtual screening, 

identifying compounds with potential to optimize natural products as promising  

antiviral agents. These computational insights guide our synthesis team, streamlining 

the design and production of targeted compounds. Cell-based assays validate antiviral 

 

protein structures. A key aspect of our methodology is an advanced technique  

 

compounds. Our study extends to observing inclusion complex formation in  

cyclodextrin for enhanced drug delivery. The synergy between cutting-edge  

of natural product optimization by computational study in advancing therapeutic  

interventions. This focused strategy highlights the potential impact of computation- 

aided drug design, emphasizing the pivotal role of natural products in the pursuit of 

Keywords: Antivirus; Computational chemistry; Cyclodextrin; FMO; MD Simulation
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The Philippines is considered one of the biodiversity hotspots and megadiverse  

countries in the world. Its rich terrestrial and marine ecosystems, particularly in  

Mindanao have remained under-tapped and under-explored.

The importance of medicinal plants and traditional health systems in solving the health 

care problems of the world is gaining increasing attention. This interest in medicinal 

plants as a re-emerging health aid has been fueled by the rising costs of prescription 

drugs in the maintenance of personal health and well-being. Herbal medicines which 

have been in existence for years in most countries including the Philippines, play a 

major role in primary health care of approximately 80% of the world’s inhabitants. 

The Philippines has about 1,500 medicinal plants from more than 13,500 plant species 

of which more than 3,500 are considered indigenous. However, majority of Philippine 

medicinal plants with centuries of ethnomedical history remains untapped and the 

potentials of these plants have not been fully investigated.

Moreover, the Philippines, with its long coastal lines, has drawn on its marine capital 

only to a small extent. Only a few marine organisms collected from various parts of 

the Philippines have been documented and investigated in terms of their potential 

as source of bioactive secondary metabolites, particularly anticancer compounds.  

Although majority of the marine organisms investigated were marine sponges, only a 

This paper will present results obtained so far from the investigations made by the 

author’s research team on some medicinal plants found in various parts of Mindanao 

including those that have been used traditionally by two Indigenous Peoples of the 

will also be discussed. 

Keywords: Southern Philippines; Biodiversity; Medicinal plants; Marine sponges; 

Natural products
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After a short introduction on Macromolecular Engineering and its importance in Polymer Science 

polyhomologation, ring-opening polymerization, and a new “catalyst switch” strategy, we 
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Gluconacetobacter)

characteristics including high purity, high swelling, good mechanical strength and 

hydrogel fabricated by direct deposition of water soluble carboxymethyl cellulose 

non-invasive colorimetric sensors 

detection range and a low limit of detection with low sample volume requirement was 

in situ 

selective adsorption and preconcentration of an important thiol-containing biomarker 

or calcium-binding domain of 

or physically deposited with electrospun  

Results from immunocytochemistry, in vitro mineralization assay and two-stage 

quantitative real-time polymerase chain reaction strongly indicated that the developed 
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is degradable and biocompatible, the materials are applied to encapsulate various active 

employed in encapsulating various active compounds, especially essential oils, without using 

 

Figure 1

Eudragit nanoparticles with gatekeepers
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Multi-stimuli responsive nanocarriers are highly attractive for being used as controlled-

synthesis of multi-stimuli responsive biocompatible nanogel comprising crosslinked 

exhibited a reversible upper critical solution temperature-type volume phase 

incorporation of sodium copper chlorophyllin as a bio-based photosensitive agent and 

 

thermoresponsiveness, which is promising for being used as nanocarrier for cancer 
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Paracyclophane compounds with one or more substituents are planar  chiral compounds 

compounds have been employed mainly as chiral ligands and chiral auxiliaries in 

  

  

Subsequently, we synthesized various optically active molecules  containing planar 

 and molecules  based 
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 J. Am. Chem. Soc. 2014, 136,  (b) Chem. Commun. 2021, 57, 

J. Mater. Chem. C 2023, 11 . 

Chem. Asian J 2022, 17 Bull. Chem. Soc. Jpn. 

2022, 95  (c) Science 2022, 377  

Chem. Asian J. 2022, 17 Chem. Eur. J. 2023, 29  

Bull. Chem. Soc. Jpn. 2022, 95 Adv. Funct. Mater.



Pure and Applied Chemistry International Conference 2024 (PACCON 2024) 173

 Professional Biography

PC

PC-I-04



Pure and Applied Chemistry International Conference 2024 (PACCON 2024)174

PT

Importance of noncovalent interactions in homogeneous and  

enzymatic catalysis

Seiji Mori

Institute of Quantum Beam Science, Ibaraki University, 2-1-1 Bunkyo, Mito, Ibaraki 310-8512, Japan

E-mail address: seiji.mori.compchem@vc.ibaraki.ac.jp

Noncovalent interactions were very important in chemistry and biology. In my talk, 

I am going to emphasize the importance of noncovalent interactions in our recent 

research on the following topics.

chiral ligands, which enantioselectivities depend on C3-substituents of the ligands.1

2

(3) Systematic computational studies on a blue copper protein, pseudoazurin (PAz) 
3

Keywords

Catalysis; Enzyme
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realized to be essential for function by recent experiments such as single-molecule 

averaged measurements, and also occur a wide range of timescales, the understanding 

of how dynamics play a role in function, e.g., enzyme catalysis, remains highly 

paths where the enzyme dynamics are averaged-out and omitted.

In this talk, I will discuss how the gap between the ensemble-averaged and dynamic 

pictures of enzyme catalysis can be bridged using theoretical approaches. As an 

example, the mechanism of the catalytic cis-trans isomerization reaction of the 

peptidyl-prolyl bond catalyzed by  Pin1 peptidyl-prolyl isomerase is examined. 

By comparing the reaction mechanisms from the static and dynamic perspectives, 

obtained by free energy calculations and transition path sampling, respectively, the 

conformational excited state of Pin1 is shown to play an essential role to promote the 

catalytic reaction events. I will also show how the optimal reaction coordinates for 

describing these reaction paths can be determined based on the dynamics information 

and machine learning approaches.

Keywords: Enzyme catalysis; Dynamics; Free energy; Simulation; Excited state
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instrumental in transporting hormones, fatty acids, and drugs throughout the human 

body and maintaining oncotic pressure. Under conditions marked by elevated blood 

serve as potential biomarkers for screening and monitoring Diabetes Mellitus and 

samples is a viable approach to monitor kidney functions.

Our research group has extensively studied the physical and biochemical properties 

in the early detection and management of these prevalent conditions.
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literature has, for instance, discussed that the S-vacancies on MoS
2
 can enhance its 

catalytic activity for hydrogen evolution and CO
2
 conversion. Other studies have shown 

it is reasonable to assume that the pattern and structures formed by the vacancies also 

2
 catalyst. In the present study, we have used density 

on a MoS
2

Monte Carlo (kMC) model, which we use to study the behavior of these vacancy sites, 

that vacancies are highly dynamic and tend to form patterns consisting of alternating 

reshaping of the MoS
2
 catalyst surface, which is a potential mechanism that may 

contribute to catalyst aging (and eventually deactivation). 

Keywords: MoS
2
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Nowadays, theoretical study has helped to develop the nanotechnology industry, 

of materials and environmental protection, chemical engineers, plant managers etc. 

and provide develop a real laboratory level to assist in the design, development of 

environment including smart and sustainable energy storage applications.
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2
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From liquid to gas to unconventional detections

Duangjai Nacapricha1,2*, Prapin Wilairat1,2, Kanchana Uraisin1,2,  
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Science, Okayama University, Okayama, Japan; 13Department of Chemistry, University of Basel, Basel, 
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*Corresponding author’s e-mail address: dnacapricha@gmail.com

This abstract invites you on a captivating journey through our research endeavors 

spanning over the past decades. Directly analyzing samples often poses a substantial 

hurdle in overcoming interferences. To address this, our focus lies on the in-situ 

enabling successive in-situ detection using a suitable detector. Notably, our exploration 

extends to the unconventional utilization of various electrical detectors, including the 

capacitively coupled contactless conductivity detector and voltammetric sensors. Our 

journey is not a solitary endeavor but a collective symphony, shaped by the invaluable 

contributions of students, colleagues, and collaborators. Together, we have nurtured 

Keywords: Gas separation; In-situ; Contactless conductivity; Voltammetry
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Complexes exhibiting multi-stimuli optical responses and luminescent sensing 

properties are the main topic of this presentation. The following complexes with 

various heteroatomic ligands were synthesized and structurally characterized: (1) a 

soft crystalline Ni(II) coordination polymer based on 5-(3-pyridyl)-1,3,4-oxadiazole-

2-thiol (Hpzt), exhibiting mechanochromism, vapochromism, and thermochromism;1 

(2)  a luminescent Cd(II) complex with 4-aminosalicylate (AS), which displays a 

luminescent sensing of NH
3
 vapors through large blue-shifted emission spectra and 

2
 media;2,3 (3) Cu(I) coordination 

polymers based on 2-amino-5-(4-pyridinyl)-1,3,4-thiadiazole (pyt-NH
2
)

 
show a 

variety of luminescent colors and selective vapochromism and vapoluminescence 

when exposed to formaldehyde vapor.4

Keywords: Cu(I); Ni(II); Luminescent sensors; Multi-responsive chromism
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leverage bioenergy’s potential, dedicated to developing sustainable H
2
 and CH

4
 sources 

cleaner chemical production, enhancing microorganisms for increased H
2
 production, 

key achievement is converting Thai food and agricultural waste into valuable CH
4
 

green energy solutions is groundbreaking. We’ve enhanced the thermostability and 

Enterococcus faecalis VT-H1 as crucial 

for H
2
 production, highlighting the importance of microbial communities in CH

4
 

like reduced heating costs and support for organic farming. This approach aligns with 

the UN’s Sustainable Development Goals (SDGs). We aim to install 70 SUZDEE 

environmental stewardship. Our vision is a future where bioenergy solutions and 

society.
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securing and sustaining the value of local products. In Thailand, over 200 GI products 

have been registered, with foods and agricultural products being the majority. 

Interestingly, in the registration process, only descriptive characteristics of the product 

Hence, declaring more quantitative properties can help alleviate this issue, a task of 

which analytical instruments can play a vital role. In this presentation, the combination 

of chemical data acquisition by modern analytical instruments with chemometric 

chromatography, and various types of mass spectrometry were used to deliver 

are directly amenable to multivariate analysis, which in turn resulted in unambiguous 

studies can pave the way for similar studies in other economically important products. 

Also, they very well highlight the utility of advanced instruments in solving broad-

impact problems.

Keywords: Geographical indication; Chemometrics; Mass spectrometry; 

Chromatography; Agricultural products
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Strategies for preferentially obtaining one enantiomer are critical for chiral 

technologies. This can be accomplished, among others, by employing alternatively 

enantioselective electrosynthesis. However, the long reaction time and the short 

lifetime of the electrodes used as electrocatalysts limit their practical use for the 

moment. Therefore, novel strategies to enhance the catalytic performances of these 

electrodes have been developed. For example, functionalizing the external surface 

decrease the degree of undesirable reactions, resulting in a high enantiomeric excess 

of 90% while reducing the reaction time from a week to a day.1 Moreover, the 

design of chiral-encoded mesoporous metal Pt-Ir alloys was investigated, and these 

materials were subsequently applied as electrodes for asymmetric electrosynthesis. 

In this case, an enantioselectivity of almost 100% could be achieved, combined with 

outstanding electrochemical stability, even after several successive catalytic cycles.2 

This exceptional stability and activity of the developed surface layers also allowed 

their use for other applications, such as heterogeneous asymmetric hydrogenation and 

enantiomeric discrimination, by employing both traditional chemical processes and 

electrochemiluminescence (ECL).3,4 

Keywords: Chiral imprinting; Mesoporous metals; Enantioselective synthesis; 

Electrosynthesis; Electroanalysis
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Environmental pollution caused by radionuclides like Cs-137 and Cs-134 has increased global 

attention toward public health. Electrochemical adsorption has emerged as a feasible, rapid, and 

scalable method to treat contaminated water sources. However, graphene and its derivatives 

have limitations in ion adsorption via physisorption, forming a double layer that restricts the 

(MoS
2
) with its extensive intercalation galleries of MoS

2
 nanosheets for cesium removal via an 

electrochemical route. Liquid-phase exfoliation with water and N-methyl-2-pyrrolidone (NMP) 

was then used to produce MoS
2
 nanosheets in a scalable quantity (high-yield production). The 

formation of a mixed solvent possessing relatively equivalent surface energy for exfoliation 

enabled us to achieve a remarkable exfoliation yield of up to ca. 1.26 mg mL , which is one 

of the highest yields reported to date (without a surfactant being added) and to the best of our 

knowledge. The 35% v/v of water in NMP displayed a maximum yield while maintaining the 

structure of the as-exfoliated one. Water exceeding over 66.7% v/v led to the formation of MoO
3
. 

Moreover, an insight into the cesium ion removal mechanism through the electrochemical route 

was demonstrated. It is found that the Cs+ removal follows electrochemical intercalation rather 

than adsorption. This work aids the understanding of cesium intercalation coupled with a mass-

radionuclides from contaminated water sources, opening new research avenues in materials 

and environmental science.

Keywords: MoS
2
; Liquid phase exfoliation; High-yield; Intercalation; Cesium removal

CST-08



Pure and Applied Chemistry International Conference 2024 (PACCON 2024) 197

CST

■ Professional Biography

CST-08

I am currently pursuing a Master’s degree in Engineering 

and Technology at the Sirindhorn International 

Institute of Technology (SIIT), Thammasat University. 

As a teaching assistant, I facilitated Chemistry 

Laboratory sessions at SIIT. Recently, I achieved 

First Place in the Best Presentation Award at the 1st 

Sustainable and Green Electrochemical Science and 

Technology (SGEST) Symposium held at VISTEC 

in 2023. My presentation, titled “Tuning Surface 

Energy for Enhanced MoS
2
 Nanosheet Production 

via Liquid-Phase Exfoliation,” focuses on optimizing 

MoS
2
 production using water and NMP as solvents. 

a high exfoliation yield. The research also explores 

electrochemical applications of MoS
2
, particularly in 

Cs+ removal from wastewater. The study reveals that 

Cs+ removal follows electrochemical intercalation 

rather than adsorption.
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In 2015, the United Nations General Assembly established the 2030 agenda for 

sustainable development. A key element of this plan was the encouragement of 

economic growth in concert with sustainable consumption of environmental resources 

and importantly chemical research can help accelerating achievement on the 

sustainable development goals. By learning from molecular recognition processes in 

nature, our lab has employed various forms of intermolecular non-covalent interactions 

through unusual supramolecular hosts that have been designed to self-assemble 

into complex nanostructures for tailored applications, especially in sustainable 

development. Herein, we will showcase our recent research focusing on applications 

of supramolecular chemistry and materials to address current global issues including 

the sustainable management of water and sanitation, the global energy consumption, 

and the preservation of resources to support transition from fossil fuels to clean and 

alternative energy.

     

Keywords: SDGs; Supramolecular chemistry; Sustainable resources; Water 
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Chiroptical properties of helical conjugated polymers synthesized in  

chiral liquid crystals

Kazuo Akagi
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E-mail address: akagi@fc.ritsumei.ac.jp

We present a variety of conjugated polymers bearing helical structures and 

chiroptical properties. Helical polyacetylene, poly(ethylenedioxythiophene), helical 

aromatic copolymers, and helical network polymers are synthesized in chiral liquid 
1

spiral morphologies are prepared through carbonizations of doped helical conjugated 

polymers.2 Helically stacked assemblies between cationic conjugated polymers 

and anionic chiral compounds provide spherulites exhibiting circularly polarized 

luminescence.3

chiral nematic liquid crystals.4 
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great important in the past decades because of their desirable unique photophysical 

properties which can be used in various applications ranging from optoelectronic 

probes both in chemical and biological systems. Therefore, the development of new 

chromophores based on the ESIPT process have been intensively developed using 

our group is interested in studying several aspects in terms of electronic properties and 

the systemic study and molecular screening using certain criteria will be carried out 

molecular and electronic structures of the dyes, especially the multiple emission 

character from single proton transfer or double proton transfer; (2) the spectral 

tuning and (3) the sensitivity of ESIPT process to the environmental factors (solvent 

of designed compounds that pass the important criteria are recommended to synthesize 

ESIPT process.

Keywords: 

BSTJ-I-02



Pure and Applied Chemistry International Conference 2024 (PACCON 2024)

BSTJ

■ Professional Biography

205

Dr. Nawee Kungwan got his B.S. degree in Chemistry 

from Khon Kaen University in 2000 and PhD degree 

in Chemistry under the direction of Prof. Thanh N. 

Troung in 2007 from the University of Utah, USA. 

He then became a lecturer in the Department of 

Chemistry, Chiang Mai University in 2007 and did 

a postdoc research in 2009 at University of Vienna, 

Austria. He was promoted to assistant professor and 

associate professor in 2014 and 2019, respectively. His 

research interests focus on computational chemistry 

BSTJ-I-02



Pure and Applied Chemistry International Conference 2024 (PACCON 2024)

BSTJ

206

Generation of circularly polarized electroluminescence from organic  

light-emitting diodes with optically inactive phosphorescent emitters  

XQGHU�DQ�H[WHUQDO�PDJQHWLF�¿HOG
Shigeyuki Yagi1* and Yoshitane Imai2

1Department of Applied Chemistry, Graduate School of Engineering, Osaka Metropolitan University,  

1-1 Gakuen-cho, Naka-ku, Sakai, Osaka 599-8531, Japan

2Department of Applied Chemistry, Faculty of Science and Engineering, Kindai University,  

3-4-1 Kowakae, Higashi-Osaka, Osaka 577-8502

*Corresponding author’s e-mail address: yagi@omu.ac.jp

Circularly polarized luminescence (CPL) is emission from a chemical substance 

because it is expected to be applied to 3D displays, security technologies, and sensory 

polarized electroluminescence (CPEL) should be reliable devices as the light sources, 

of such materials, however, require lots of costs and takes considerable time, through 

optical resolution and asymmetric synthesis. Here the author demonstrates generation 

of CPEL from OLEDs containing racemic or achiral phosphorescent organometallic 

complexes. 

i.e., a mixture of  

complex were employed as phosphorescent emitters. The OLED was placed between 

the doping level of the platinum(II) complex was varied, the ratio of monomer and 
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photoactivity of the prepared photocatalyst. To solve this problem, either decoration of 

metals on the surface of semiconducting photocatalysts or creation of heterojunction 

can be regarded as the promising strategies to improve the photocatalytic activity 

decorated with low silver content were prepared. The 2.5 wt% Ag/BiOCl showed 

antibiotic under sunlight. The improvement of the resultant photoactivity is mainly 

due to lowering of charge carrier recombination rate at the interface together with 

the generation of the Schottky barrier at the Ag/BiOCl interface so that an increase 

decoration of silver on BiOCl also leads to red shift in the absorption of light toward 

BiOCl surface. The prepared Ag/BiOCl photocatalyst shows promising photoactivity 

for complete removal of harmful dye and antibiotic in aqueous solution. Secondly, 

the degradation of the pollutants by ZnS/ZnO photocatalyst will also be presented. 

based on interfacial engineering of heterojunctions for environmental protection will 

be discussed.
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The science of circularly polarized luminescence (CPL) and the technology using CPL 

and related phenomena have been attracting the attention of researchers worldwide.  

One of the most important physical constants attributable to the CPL chromophore is 

g
lum

 (equation 1) where I
L
 and I

R
 are the intensity of left and right circularly polarized 

CPL, respectively.  It is clear from this equation that g
lum

 expresses the purity of 

CPL.  g
lum

i.e., the electronic transition moment μ, the magnetic transition moment m, and the 

angle between μ and m.  Usually, the value of μ is one thousand times larger than 

that of m

gives rise to an important molecular design strategy for the CPL chromophore having 

enhanced chiroptical properties, i.e., the μ and m values of a chromophore having 

a large g
lum

 value that emits “pure CPL” are small and large, respectively.  This is a 

simple conclusion, but how do we translate this strategy to molecular design?  These 

two values, particularly the latter m

structure.

qualitative understanding of μ and m.  This approach takes into consideration the 

shapes of molecular orbitals (MOs) participating in the electronic transition.  We can 

large μ and m values.  In other words, we can design a molecule having such MOs.

Keywords g
lum

; Electronic transition moment; Magnetic transition moment

(m <<< μ)

(equation 1)
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New electrochemical detection strategies for clinical diagnosis
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Jaroon Jakmunee

Department of Chemistry, Faculty of Science, Chiang Mai University, Chiang Mai 50200, Thailand

*Corresponding author’s e-mail address: kontad.ounnunkad@cmu.ac.th

potential. By detecting diseases at their earliest, most treatable stages, these assays 

help clinicians diagnose with unparalleled accuracy. They also provide researchers 

with insights into the body’s responses to diseases and treatments, facilitating a better 

Their advancements rely on integrating functional materials using various fabrication 

dimensional nanomaterials, each with unique characteristics, has further propelled 

these developments. At Chiang Mai University, our research focuses on constructing 

developed by our team, have the unique capability to detect both single and multiple 

aptamer complexes situated on the immunocomplexes, demonstrate a proportional 

relationship to the targets. Our sensors exhibit outstanding sensitivity, selectivity, 

reproducibility, and stability, achieving low limits of detection suitable for identifying 
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Recently, our group reported the synthesis and chiroptical properties of a curved 

between chiroptical properties and the molecular distortion. The target molecules 

revealed a helically twisted structure of PP units induced by axial chirality of binaphthyl 

framework. Optical resolution by using a chiral HPLC method successfully provide 

(R)/(S

spectra, CD spectra, and CPL spectra, were thoroughly investigated, (Figure 2). As 

shifted and the value of |g
lum

 

 |g
lum

| = 1.1 × 10–2, which is much larger than that of common organic compounds.
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Sensors and biosensors are compact devices widely employed for chemical analysis 

sensitivity and selectivity remains a challenge in numerous applications. The 

integration of nanomaterials into sensor design has emerged as a transformative 

metal/metal oxide nanoparticles, and quantum dots, has played a pivotal role in 

advancing sensor capabilities. Several illustrative examples highlight the impact of 

nanomaterials on sensor technology. For instance, copper oxide and carbon nanodots 

electrochemical reactions of serotonin and dopamine in voltammetric analysis. 

Moreover, a composite of carbon black and graphene oxide exhibits enhanced 

silver nanoparticles, has been investigated. This comprehensive analysis underscores 

the pivotal role of nanomaterials in propelling the evolution of electrochemical and 

photometric sensors, resulting in heightened performance and broader applicability 

across various domains.
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Circular dichroism (CD) spectroscopy has long been used for structural analysis of 

chiral compounds, and its applications have been expanding particularly in industrial 

therapeutics. On the other hand, circularly polarized luminescence (CPL) spectroscopy 

has recently become a commonly used analytical method for characterizing the 

luminescence properties of chiral compounds. Here we describe newly developed 

systems and measurement methods for CD and CPL analysis. The topics covered 

which are being actively developed, together with measurement examples.
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such as cancer, organ damage, and nervous system damage and in extreme cases, 

death. Hence, the method for detection of heavy metal ion has a vital role leading to 

the improvement of such contaminated environment, there is an extensive need for 

methods such as a complicated process, destructive to the sample, requiring expensive 

sensitivity and selectivity, and visualizing or imaging capability. Herein, a series 

newly developed methods, together with the development of such sensing probes into 

a heavy metal ion sensors will be explained. This presentation also focuses on how 

to determine the sensing mechanism by using several techniques such as 1H NMR 

Keywords

Dihydroquinoline; Heavy metal ion detection
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chemical and biological sensing apparatus, and so on. The prevailing concern lies 

circularly polarized electroluminescence (CPEL) characterized by the dissymmetry 

factors denoted as g
EL

. In the investigation of materials exhibiting circularly polarized 

luminescence (CPL) with high photoluminenscence g
PL

 values, the attainment of high 

g
PL

 values requires chiral arrangement of multiple luminophores. Within the device, 

however, the aggregation of luminophores induces aggregation caused quenching 

(R,R S,S

BPP based on the spectroscopic examinations and theoretical calculations, along with 

Keywords

diimide derivatives

Figure 1 Molecular structures of (S,S)- and (R,R)-BPP
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studied based on experimental methods combined with theoretical calculations. The 

results revealed that the SA was mainly presented in enol form in acidic solutions while 

it was predominantly existed in keto form in basic solutions. From UV–vis absorption 

level of theory, it was found that the intramolecular proton transfer could preferably 

transition. The dynamics of the ESIPT reactions of enol and keto tautomers were 

curves for the intramolecular proton transfer in the ground (GSIPT) and excited 

state (ESIPT) exhibited that the GSIPT could occur through a low activation barrier, 

whereas in the case of ESIPT, the process could arise via low energy barrier.
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Microscale chemistry in Macedonia has been born in Turkey Istanbul on the the 18th 

International Conference on Chemical Education in 2004. Since then, many ideas 

born in this Balkan country has been presented worldwide. This abstract is about 

chemistry experiments parade with ideas tailored in Macedonia. An inspiration was 

driven by the enthusiastic, academic group known as microscale family. Many ideas 

have been presented on the educational events so the author got an impression that he 

has to give some contribution to the Microscale gas chemistry. Some of this ideas will 

be presented as an example of gas generation methods. One of these ideas goes further 

to designed experiment for determination of the oxygen content in the air. Some of 

the experiments are contributing into material science experiments. One of the main 

activity till today is related to educational, disposable chemistry experiments. These 

ideas were a kind of logic consequence from a survey made decades ago. A survey that 

the classrooms? The answer, according to the author, for the solution of this problem 

are the proposed disposable chemistry kit. The author has designed around 50’s such 

a kits and these cold be easily extended to more than 100 following this concept. 

Keywords: Microscale gas chemistry; Disposable chemistry kits; Oxygen content; 

Plastic pipettes; Small scale experiments 
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Driving chemistry for sustainable change 
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Modern chemistry is the backbone of our society and has a profound impact on our 

lives. The chemical sector consumes 10% of the world’s total energy and contributes 

to 8% of greenhouse gas emissions. 90% of global production depends on chemical 

products. Chemistry also is a major contributor to global environmental pollution, 

plastic waste and the ongoing climate crisis based on the products we use such as 

detergents, toothpaste, plastic, paints, drugs and beyond. The transition toward 

a sustainable future is the key for radical transformation towards sustainability to 

meet these global challenges on how chemistry is designed, developed, and executed. 

Sustainability-focused chemistry research is key to realizing lower pollution levels, 

world, chemical syntheses and processes need to be adapted too.

Sustainable Chemistry makes a critical contribution to achieving the aims of all SDGs. 

Reaxys database along with the interoperability experience from ScienceDirect and 

Scopus database helps researchers in providing the right solutions which saves time 

Reaxys retrieves literature, compound properties and chemical reaction data faster 

to help leading chemists retrieve relevant chemical literature, patent information, 

valid compound properties and experimental procedures in half the time. Designed to 

support the full range of chemistry research, including pharmaceutical development, 

environmental health & safety work and material science, Reaxys puts every scientist, 

from novice to expert, on the shortest path to answers.

Keywords: Green chemistry; Sustainable chemistry; Reaxys; Synthesis; Chemistry 

research
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Nuclear magnetic resonance (NMR) spectroscopy is an immensely powerful tool 

for the characterization of small molecule structures. Nowadays, with sophisticated 

pulse sequences, the core 2D NMR correlation experiments used in complete small 

molecules assignment can be recorded in a single measurement via NOAH (NMR 

by ordered acquisition using 1H detection) supersequences. Meanwhile, Parallel 

Acquisition NMR Spectroscopy (PANSY), by taking advantage of multiple-receivers 

technologies which associated with the new spectrometer electronic, has expanded 

its analytical capability. The new group of PANSY experiments have enabling 

standard analysis technique. For spectrometer which equipped with more sensitive 

cryogenically cooled probes, the aforementioned methods have opened up possibilities 

to incorporate insensitive but information rich 2D experiments. Furthermore, the 

ADEQUATE module (in NOAH-4) and HETCOR module (in PANSY) allow 

chemists to directly trace out carbon backbones with much greater certainty and 

higher resolution. With that, we greatly increasing the information content of NMR 

measurement within a single experiment. To date, single-scan acquisition, which 

applicability on natural products which demonstrated extensive overlapped in 1H 

NMR. The wide range of applications not only minimizing precious NMR instrument 

time but also enabling straightforward implementation for automation. Single-scan 

Gradient-Enhanced Multiplet-Selective Targeted-Observation NMR Experiment 

(GEMSTONE) and Single-scan Ultraselective Heteronuclear Polarization Transfer 

(UHPT) Method are among the key-highlights to this new approach.

Keywords: NMR; NOAH supersequences; PANSY; Pulse sequence
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Thai Carbon (www.thaicarbon.bio), a subsidiary of the Weng Group, demonstrates 

the synergy of the Bio-Circular-Green economy through its biochar production. By 

utilizing biological resources such as cassava rhizomes and bamboo, the company 

transforms renewable and biodegradable agricultural waste into biochar, embodying 

the ‘Bio’ aspect. This process seamlessly transitions into the ‘Circular’ model, as 

these agricultural by-products are repurposed into valuable biochar, showcasing waste 

contributing to carbon sequestration and climate change mitigation.

This presentation will delve into these aspects, highlighting how Thai Carbon’s 

utilization, and environmental stewardship in Thailand.

Keywords: Biochar production; Circular economy; Sustainable agriculture; Zero-

emission technology
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Zingiber cassumunar Roxb. 

1H NMR

Chatkamon Lekwongphaiboon1, Boonwiset Seaho1, Ngampuk Tayana2,3, 

Wichayasith Inthakusol2,3, Sumet Kongkiatpaiboon2,3, Wiratchanee Mahavorasirikul2,3,           
Saisuree Prateeptongkum1, and Nongnaphat Duangdee2,3* 

1Department of Chemistry, Faculty of Science and Technology, Thammasat University (Rangsit Campus), 
Pathumthani, Thailand 12121

2

University (Rangsit Campus), Pathumthani, Thailand 12121

3Thammasat University Research Unit in Cannabis and Herbal Products Innovation, Thammasat 
University (Rangsit Campus), Pathumthani, Thailand 12121
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Quantitative NMR spectroscopy (qNMR) has gained substantial popularity as a 

phenylbutanoids, i.e. (E)-1-(3’,4’-dimethoxyphenyl)butadiene (DMPBD, 1), (E)-1-

(2’,4’,5’-trimethoxyphenyl)butadiene (TMPBD, 2), (E)-4-(3’,4’-dimethoxyphenyl)

but-3-en-1-ol (3), and (E)-4-(3’,4’-dimethoxyphenyl)but-3-en-1-yl acetate (4), in 

Z. cassumunar rhizome crude extract by qHNMR using an internal standard (ethyl 

p

selected 1H NMR signals could unambiguously be assigned and did not overlap with 

other resonances, including the highly similar compounds DMPBD and TMPBD. 

The method provides the linear response with a concentration range of 0.71-14.29 

deviation values of intraday and interday precisions are in the range of 0.20-0.49% and  

0.01-0.71%, respectively. Recovery tests at three concentrations (50, 100, and 150%) 

determine the contents of 1, 2, 3, and 4 in the Z. cassumunar rhizome n-hexane crude 

extract derived from Plai samples. For this purpose, two amount levels (5.00 and 

10.00 mg) of the crude extract, per 2.00 mg of the internal standard (EPMC) were 

analysed. The contents of 1, 2, 3, and 4  

excellent accuracy, precision, and reliability for quantifying phenylbutanoids in the 

crude extract of Z. cassumunar rhizome. The advantages of qNMR are simplicity, 

rapidity, and non-destructiveness.

: Zingiber cassumunar; Phenylbutanoids; qNMR
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and Charun Yafa 
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Andrographis paniculata
medicine list) of the Ministry of Public Health for the management of respiratory and 

reference materials available to allow laboratories to access their analytical method 

was prepared at the National Institute of Metrology, Thailand (NIMT), from freeze 

dried, ground, Green Chiretta (Andrographis Paniculata) leaves. Homogeneity and 

stability of the material were rigorously assessed. Characterization of the reference 

material was carried out by a network of competence laboratories. The interlaboratory 

results were statistically analyzed, and robust mean was calculated as assigned value 

between-unit inhomogeneity, long-term storage stability of the material at -20 °C and 

laboratory biases from characterization by a network of competence laboratories. The 

results showed that TRM-F-5011 contained Andrographolide at ( ) mg/g. 

Andrographis paniculata; 
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Gold nanoparticle-based dip strip immunoassay with silver enhancement 
method for cardiac troponin I detection

Napakporn Poosinuntakul1, Theerawut Chanmee1, Sureerut Porntadavity1

Chailapakul2, and Amara Apilux1*

1Department of Clinical Chemistry, Faculty of Medical Technology, Mahidol University, 999 
Phutthamonthon Road, Salaya, Nakhon Pathom 73170, Thailand.

2Electrochemistry and Optical Spectroscopy Center of Excellence, Department of Chemistry, Faculty of 

Science, Chulalongkorn University, Bangkok 10330, Thailand.

*Corresponding author’s e-mail address: amara.apl@mahidol.ac.th

The dip strip immunoassay for simple and sensitive cardiac troponin I (cTnI) detection 

was developed. Silver-enhanced gold nanoparticles (AuNPs) method was employed 

on the developed dip strip to enhance sensitivity of the detection. In the presence 

of silver enhancer, the color of AuNPs changed from red to dark brown. This was 

due to the precipitation of silver ions on AuNPs which caused their enlargement. 

dip strip using smartphone analysis with RGB application. Under optimal conditions, 

exhibited 50-fold more sensitive than without the silver enhancement. For quantitative 

analysis using smartphone, the cTnI concentration could be measured in the range of 

developed dip strip immunoassay was successfully applied to the detection of cTnI 

in serum samples (the relative standard deviation and recovery were in the range of  

potential interferences toward cTnI.

Keywords: Silver enhancement; Gold nanoparticles; Cardiac troponin I; Dip strip 

immunoassay; Smartphone analysis
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Label-free electrochemical immunosensor was designed for the detection of prostate-

2
 

2 2
 NWs was synthesized through the 

electrostatic adsorption technique of PtCl
2
 NWs. This material enhanced 

peroxide (H
2 2 2

 NWs 

was dispersed in chitosan cross-linked glutaraldehyde solution and it was drop-cast 

onto the electrode surface and followed by an aliquot of Ab. Amperometry was 

blocking of H
2 2

 on the electrode surface of the NWs-based immunosensor. This 

2
, along with 0.15 µg of antibody (Ab), and exhibited a limit of detection 

of 5 pg/mL.
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basic drugs.  The method was conducted by adding small amount of alcohol (typically 

0.2% (v/v) of ethanol) to the aqueous solution containing crude product of a basic 

was concentrated to temporally generated foam on the water surface.  Moreover, 

the concentrated basic drug formed precipitate when it exceeded its solubility.  The 

precipitate was readily collected from the water surface by a suction method.  The 

results of dynamic surface tension measurement and molecular dynamic simulation 

indicated that the basic drug orientated at air-water interface and, therefore, adsorbed 

compounds remained in the bulk aqueous solution.   The strength of adsorption at 

analytical grade agent.   The proposed method did not require large amount of toxic and 

dye, Rhodamine B, and a basic drug, chloroquine, was examined.  Conditions for the 
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Pure and Applied Chemistry International Conference 2024 (PACCON 2024)

Takdanai Techarang* and Atitaya Siripinyanond

Department of Chemistry and Center of Excellence for Innovation in Chemistry, Faculty of Science, 

Mahidol University, Rama VI Road, Bangkok 10400, Thailand

*Corresponding author’s e-mail address: takdanai.tec@gmail.com

 utilized 

for separation of charged nanoparticles. The separation is achieved in separation 

including sodium carbonate, FL-70, acetonitrile and Triton X-100 for preparation of 

carrier liquid in deionized (DI) water in order to improve the separation in ElFFF by 

in separation resolution of 1.11 for mixture of 5 nm and 15 nm gold nanoparticles 

liquids. In addition, ElFFF was applied for characterization of nanoparticle size and 

charge associated with single particle inductively coupled plasma mass spectrometry  

(SP-ICP-MS) which is size determination technique. The nanoparticles were separation 

carrier prior to size determination by using SP-ICP-MS. With retention time from 

ElFFF and determined size from SP-ICP-MS under the ElFFF theory, this method 

was able to characterize AuNPs and silver nanoparticles (AgNPs) as individual and 

mixture.

: ElFFF; SP-ICP-MS; Nanoparticles; Separation; Characterization
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Mahidol University, Rama VI Rd., Bangkok 10400, Thailand 
2Center for Surface Science and Engineering and Rubber Technology Research Center, Faculty of 
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Chiang Mai University, Chiang Mai 50200, Thailand. 
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10400, Thailand
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Tyramine is a prevalent biogenic amine in many food products. High levels of tyramine can 

cause health risks, including high blood pressure and migraines. Especially for patients on 

for the separation of tyramine is a necessity. In this work, we applied a hydrothermal sol-

gel process to create a uniform silica nanolayer coating on the inner wall of a silica capillary 

compositions and coating conditions were established for the reproducible formation of the 

coating layer by observation of uniform gel formation on an optical microscope. The selection 

conditions for the sol-gel mixture will be discussed. Surface characterization of the coated 

layer was studied by in-situ scanning electron microscopy (SEM), contact angle measurements, 

 This 

procedure resulted in the coating of a ca.

mobility measurements were used to evaluate the reproducibility and the uniformity of the 

coating layer. The nanolayer-coated capillary provides higher 

standard amines (histamine, benzylamine, phenylethylamine, tyramine, benzhydrylamine (IS, 

internal standard), dopamine, propranolol and atenolol) and consequently higher peak heights 

with plate number N 4 m-1 and higher peak resolution R
s

non-coated capillary. The coated capillary was applied to analyze tyramine in food and beverage 

products, successfully separating tyramine from matrix peaks, which was not achieved with the 

µg L-1 than 

previous works, wide dynamic range (5 – 200 µg L-1), high precision (%RSD of RMT < 2%), 

: Silica coated capillary; Nanolayer coating; Hydrothermal sol-gel process; Amines; 

Tyramine; Food and beverage products 
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Development of an electrochemical DNA super-sandwich assay for porcine 
adulteration detection via one-step immobilization using a poly-adenine 

oligonucleotide approach
1,2, Sudkate Chaiyo2, and Abdulhadee Yakoh2*

1Program in Biotechnology, Faculty of Science, Chulalongkorn University, Bangkok, 10330, Thailand
2The Institute of Biotechnology and Genetic Engineering, Chulalongkorn University, Bangkok 10330, 

Thailand

*Corresponding author’s e-mail address: Abdulhadee.y@chula.ac.th

Amid escalating meat consumption, concerns over meat adulteration and mislabeling have 

religious, or allergic consideration, amplifying the need for devices to identify meat 

adulteration. Traditional molecular tests, such as polymerase chain reaction (PCR), have 

inconvenient. In this work, we developed an electrochemical DNA biosensor to detect porcine 

electrode (AuNPs/SPGE) with a one-step DNA probe immobilization via the poly-adenine 

(poly-A) oligonucleotide approach. Importantly, the detection mechanism utilizes a DNA 

The DNA super-sandwiched structure allows for monitoring the hybridization of target porcine 

Additionally, measurement conditions such as DNA probe concentration, incubation time 

and signal concentration were studied. The linear range was established between 10 to 10

and 1.531 pmol/L, respectively. To our knowledge, most meat adulteration biosensors primarily 

use optical techniques, with only a few being electrochemical. Given this, the developed DNA 

across the meat industry chain and even by end consumers.

Keywords: Electrochemical detection; DNA biosensor; Super-sandwich assay;  

Meat Adulteration; Porcine
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Free iron in human serum, known as non-transferrin-bound iron (NTBI), poses a risk by 

generating free radicals and causing oxidative damage. It’s also a crucial biomarker for assessing 

iron loading in thalassemia patients, with healthy individuals typically having NTBI levels 

PH molecule within a tapioca starch-sealed microcentrifuge tube lid for NTBI detection in 

PH exhibited a notable increase as NTBI concentration rose, providing a responsive “turn-

correlating with NTBI concentration. Under optimal conditions, utilizing the developed portable 

clinical applications.

Human serum
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Mickey mouse-shaped laminated paper-based analytical device in simultaneous 
total cholesterol and glucose determination in whole blood

 Akarapong Prakobkij1,2, Suchada Sukapanon1,2, Suticha Chunta3, and Purim Jarujamrus1,2*
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3Department of Clinical Chemistry, Faculty of Medical Technology,  
Prince of Songkla University, Songkhla, 90110, Thailand
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We developed a mickey-mouse-shaped laminated paper-based analytical device 

cutting and reagent deposition techniques. Based on a colorimetric enzymatic reaction, 

it enables simultaneous glucose and total cholesterol (TC) determination in only 

delivering results in agreement with clinical standards. The LF1 membrane selectively 

the knife allows continuous reagent deposition without manual switching, enhancing 

process, enabling all-in-one fabrication. This versatile device is ready for use and can 

be adapted as a prototype for various diagnostic applications involving whole blood 

Keywords: Paper-based; Total cholesterol; Glucose; Colorimetric; Whole blood
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Vanadium-doped porous cobalt oxide for its superior peroxidase mimic 
in simultaneous total cholesterol and glucose testing in whole blood on a                      

2D paper-based device
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3 4
) as a superior 

peroxidase mimic for rapid colorimetric assessment of glucose and total cholesterol 

Co
3 4

 demonstrated excellent catalytic activity due to its dual-metal composition 

M) of 0.1301 and 

using simple wax screen printing and cutting techniques. This device enables the 

simultaneous colorimetric analysis of glucose and TC in whole blood, with results in 

5 minutes and requiring only a 15 µL blood drop with zero sample preparation on the 

LF1 membrane. The enzymatic reaction on the sample zone led to the oxidation of 

generated hydrogen peroxide (H
2 2 3 4

, producing hydroxyl radicals 

(•

3 4

without the need for specialized technical support.

Keywords
3 4

); Peroxidase 
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antimicrobial activity and user safety. The disinfectants were widely utilized in 

ammonium chloride (DDAC), benzyl dimethyl tetradecyl ammonium chloride 

(BAC) and cetylpyridinium chloride (CPC). The µPAD device was wax-printed as a 

thermometer-like shape consisting of a sample reservoir and a microchannel as the 

detection zone. This zone was pre-deposited with polydiacetylene (PDA) liposome as 

a chromogenic substance. The PDA changed from blue to red upon reacting with the 

< 9.3%).  Sensitivity in 

in fumigation solution compared to the colorimetric assay (P > 0.05

which can be helpful in resource and skill-limited areas.  

Distance-based paper device; Polydiacetylene; Quaternary ammonium 
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for pharmaceutical development, clinical monitoring, and epidemiological research. 

This research presented the development of an electrochemical sensor for the 

2

2

conditions, linearity was obtained from 1-200 µM with a detection limit of  

0.79 µM. This sensor showed good selectivity without interfering from glucose, sucrose, 

ascorbic acid, cholesterol, molnupiravir, Cl-

3

2-

3

-. The repeatability and 

reproducibility were obtained at 4.49 and 4.75 %RSD (N=5), respectively. This sensor 
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assessment of vitamin D levels 
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several vital organ systems. Prompt and accurate monitoring of vitamin D levels is 

the existing methodologies for vitamin D detection often demand specialized expertise 

detection kit employing a DNA aptamer immobilized on a screen-printed carbon 

D3, with an optimal concentration of 20 µM. The resultant detection kit demonstrates 

the capability to identify both forms of vitamin D, exhibiting a detection limit of  

10 ng/ml and a detection range spanning 10-100 ng/ml. This innovation holds 

Keywords: Ergocalciferol; Cholecalciferol; Detection kit; Aptamer; Electrochemistry

Figure 1. Illustration of the paper-based analytical device for simultaneous organophosphate 

pesticide 
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Ecological risk assessment of heavy metals in sediment from Klong Luang 
Reservoir, Chonburi, Thailand 

Sophit Buth1, Lita chheang1,2 and Sudtida Pliankarom Thanasupsin1,3* 
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Heavy metals (HMs) in the aquatic system are a global problem and environmental 

hazard, and sediment is widely recognized as the repository and sink pollutants of 

HMs. The increasing concentration of heavy metals (HMs) in the Khlong Luang 

reservoir can be attributed to natural origin (i.e., weathering processes of soil and 

rocks) and anthropogenic origin, including discharge from various urbanization, 

industrialization, and agricultural activities. Direct and indirect discharges from 

can release HMs to the reservoir. The potential harm posed by HMs has emerged 

aims to quantify the concentration of HMs including cadmium (Cd), nickel (Ni), 

zinc (Zn), manganese (Mn), lead (Pb), and copper (Cu) in the sediment by using 

and potential ecological risk index (PER) were conducted to provide a detailed of 

was the highest among those HMs (Mn>Pb>Zn>Cu>Ni>Cd). The mCd was found 

imperative to monitor pollution in the future.

Keywords: Ecological risk; Heavy metal; Khlong Luang reservoir; Sediment
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method for concentrated latex has been available. Thus, the purpose of this work is 

study were represented by oleic acid and lauric acid, and the short-chain fatty acids by 

acetic acid and formic acid. It was found that oleic acid, a long chain carboxylic acid, 

 Short chain fatty acids; Long chain fatty acids; Concentrate 

natural rubber latex
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neuroblastoma or carcinoid syndrome, but also of essential hypertension, depression, migraine, 

and Tourette’s syndrome. In this work, we developed a novel dual-imprinted sensor for selective 

coated with molecularly imprinted polymer (MIP) and explore the well-suited for use as a facile 

and a ready-to-use disposable device for point-of-care testing in urine and plasma samples. The 

dual-MIP was successfully coated on the GQDs core via co-polymerization of (3-aminopropyl) 

triethoxysilane (APTES) and tetraethyl orthosilicate ( ), acting as functional and cross-

linking monomers, respectively. In addition, we fabricated a facile and ready-to-

three-dimensional electrochemical paper-based analytical device ( -ePAD) for 

- -

electrode ( -MIP/SPGE). Quantitative analysis relying on square wave voltammetry 

b
, n = 3). The synthetic recognition sites 

-ePAD showed good accuracy and precision when 

applied to actual samples, including urine and plasma samples validated by a conventional 

HPLC method.

: Dual sensor; ePAD, Biomarkers; Carcinoid tumors; Molecularly imprinted 

polymers
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Antibiotics, such as chloramphenicol (CAP), have been widely used to treat bacterial infections 

and prevent the growth of bacteria in both humans and animals. The misuse and overuse of 

antibiotics have led to trace amounts of antibiotic residue being found in animal products for 

consumption. Excessive antibiotic residue may contribute to the development of antibiotic 

resistance in animals and humans, which has continuously impacted human safety and health. 

The accurate and rapid assessment of antibiotic residue has been a challenge for controlling the 

quality and quantity of antibiotics used in animal products. In this work, an electrochemical 

sensor has been fabricated and developed for electrochemical determination of CAP in animal 

products. The synthesized magnetite magnetic nanoparticles functionalized with amine 

groups (Fe
2 3 2

) 

electrode (mSPGE). The morphology, elemental composition, and size of the Fe
2 3 2

nanocomposites were characterized by FE-SEM, EDS, and DLS, respectively. The sensitive 

electrochemical detection of CAP could be achieved through the electro-reductive pretreatment 

of CAP, followed by the oxidation of its reduced CAP formed, thereby enhancing the sensor’s 

performance. The results obtained from the Fe
2 3 2

catalytic oxidation towards CAP with high sensitivity, excellent selectivity, and good stability. 

Additionally, a wide linear range (5 nM–50 m
could be achieved. This proposed electrochemical sensor was successfully applied to determine 

CAP in animal products (e.g. milk and honey) with acceptable recoveries.

Keywords: Chloramphenicol; Electrochemical sensor; Magnetic screen-printed graphene 

electrode; Amine-functionalized magnetite magnetic nanoparticles; Electro-reductive 

pretreatment 

Figure 1. Scheme illustrating the sensitive determination of CAP through electro-reductive 
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Development of a paper-based analytical device for simultaneous detection of 
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In this work, we report the simultaneous detection of organophosphate pesticides and heavy 

metals using a paper-based analytical device with a smartphone as a detector. Chromatography 

for organophosphate pesticides and heavy metal detection. For organophosphate pesticide 

detection, the sample was extracted by adding methanol and acetone. In heavy metal detection, 

the sample was extracted by adding nitric acid and perchloric acid. The color of the extracted 

and zone 2 for heavy metal analysis. In the organophosphate pesticide detection process, 

cholinesterase activity 

is an increased presence of malathion, it leads to a higher degree of inhibition, resulting in a 

decrease in the color intensity of the product. In the case of heavy metal presence, cadmium was 

studied as a heavy metal in this research by using urease activity for detection , resulting in a 

color change from blue to green in zone 2. The linear range of organophosphate pesticide is from 

0.1–5.0 mg/L (R2

metals is from 0.1–1.0 mg/L R2  
the quantitative value was determined to be 0.27 and 0.19 mg/L for organophosphate pesticide 

and heavy metals detections, respectively. The recoveries of organophosphate pesticide and 

organophosphate pesticides and heavy metals was achieved within 10 minutes. The developed 

method for simultaneous detection of organophosphate pesticides and heavy metals in fruits 

 and accuracy, a low detection limit, time 

Keywords

Figure 1. Illustration of the paper-based analytical device for simultaneous organophosphate 

pesticide and heavy metal analysis.
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Some amino acids reacting with sugar at high temperature are reported to produce 

on Cancer. Expensive, huge, and complicated instrument is typically required for 

paper-based analytical devices (µPADs) for total amino acid detection based on 

the ninhydrin reaction were introduced. The ninhydrin test is normally performed 

2
 

was added to the reaction to make the test possible on µPADs due to its ability for 

preventing oxidative side reactions. Moreover, the device platform allowed automatic 

 

1 mg mL-1 ninhydrin, 1 mg mL-1 SnCl
2

time of 2 min were obtained. A detection limit and a linear working range were  
-1 and 0.5-10 mg mL-1, respectively. Finally, the method was applied 

for total amino acid detection in raw food ingredients such as cooking powder and 

processed food such as potato chips. The developed device will be further applied for 

other application such as agricultural assessments.

Processed food
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A thread-based analytical device for nitrite detection in food samples
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The use of nitrate and nitrite in food processing has been associated with hazardous 

determining nitrate/nitrite levels in food is critical for public health protection. 

Conventional methods for nitrate/nitrite assays require expensive instrumentation, 

have poor portability, and cannot meet the requirements of rapid on-site detection. 

(µTAD) was developed for detecting nitrite in processed meats. The study was based on 

technique wherein the length of the color change was measured using a digital caliper. 

sulfanilamide volume of 5 µL, N-(1-naphthyl) ethylenediamine (NED) volume of 

5 µL, sulfanilamide concentration of 22 mM, NED concentration of 12 mM, and 

detection time of 5 min. A linear response was observed in a range of 5 – 25 mg/L 

(R2

method demonstrated good selectivity, precision, and accuracy. The proposed µTAD 

Keywords: Thread-based analytical device

Griess reaction; Nitrite
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Development of a simple method for measuring nitrate ions in natural water 
samples 
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Danchana Kaewta2, and Takashi Kaneta2
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When measuring pollutants in environmental water, samples are generally taken back 

to a laboratory for instrumental analysis. However, on-site analysis is desirable if 

the samples can deteriorate during transportation. In this study, we focused on the 

3

- in natural water using paper-based analytical devices (PADs) 

without instruments and complicated operations. The PADs were fabricated by wax 

to penetrate wax ink into the backside. The PADs consisted of sample introduction, 

reduction, and detection zones. Zinc powder applied to the reduction zone reduced 

3

-

2

-

2

- reached the detection zone, the pre-deposited 

colorimetric reagent (Griess reagent) turned reddish-purple. The detection zone was 

processed using ImageJ to calculate absorbance. Griess reagent is known to be selective 

2

-, so interference studies are not attempted in this study. However, when a 

2

-

3

-

3

- concentration should be determined 

2

- concentration that is measured using PADs without zinc. A 

calibration curve was constructed under optimum conditions where the reaction times 

with zinc and colorimetric reagent were 20 and 30 min, respectively. The calibration 

curve shows good linearity in the range of 0-15 mg L-1 -1. A 

natural water sample was taken from a pond and measured to demonstrate a practical 

3

- that was validated 

using a conventional spectrophotometric method.

Keywords
Nitrate ion 
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and gold nanoparticles were created to provide facile electron transfer and improve the sensor’s 

the proposed immunosensor to AFB1 using homology modeling combined with molecular 

 

pi-pi stack interactions. The new AFB1 sensor platform showed two linearity ranges of  

0.01 – 1 ng mL-1 and 1 – 100 ng mL-1, with the limit of detection at 0.0019 ng mL-1. The 

-1 AFB1) and actual samples (peanuts, corn, and chicken feed). The sensor’s accuracy 

t-test analysis. The present work shows excellent performance for AFB1 detection and could be 

Cobalt oxide

AC-O-23



Pure and Applied Chemistry International Conference 2024 (PACCON 2024)

Artabotrys suaveolens

Fode Bangaly Toure1, Saowapa Chotisuwan2, Somrak Phaphon3, and Weeraya Treewanjutha4*

1Fode Bangaly Toure (Thailand) master degree student in Applied Chemistry, Faculty of Science 
and Technology, Prince of Songkla University, Pattani campus; 2Asst.Prof.Dr. Saowapa Chotisuwan, 
(Thailand) lecturer in Department of Science, Faculty of Science and Technology, Prince of Songkla 

University, Pattani campus; 3Asst.Prof.Dr. Somrak Phaphon (Thailand) lecturer in Department of 
Science, Faculty of Science and Technology, Prince of Songkla University, Pattani campus;  

4Asst.Prof.Dr. Weeraya Treewanjutha (Thailand) lecturer in Department of Science, Faculty of Science 
and Technology, Prince of Songkla University, Pattani campus

*Corresponding author’s email address:  weeraya.k@psu.ac.th

The green synthesis of silver nanoparticles (AgNPs) is a potential and exponentially attractive area of 

Artabotrys suaveolens (Blume) Blume 

by Total Phenolic Content (TPC) and Total Flavonoids Content (TFC) methods and antioxidant 

activities by DPPH, ABTS, and FRAP methods. The ratio (7:3) showed the highest content in both 

phytochemical contents determination and antioxidant activities. Additionally, the best ratio of 

3
) to crude extract, 

cubic face centered AgNPs. The TEM techniques revealed morphological structure of AgNPs in 

average size around 20-50 nm and mostly in spherical shape. In summary, this study clearly showed 

Artabotrys 
suaveolens (Blume) Blume leaves.
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Hevea brasiliensis) latex product 

phospholipids surrounding the rubber particles. After centrifuging, the concentrated 

latex must be allowed for at least two weeks to allow the fatty acid hydrolysis to 

gradually rise until maturation is reached, which can be investigated by the mechanical 

stability time (MST) of latex. Nonetheless, to expedite the rise of the MST value to the 

intended norm, latex manufacturers typically add ammonium laurate, an ammonium 

salt of fatty acid, into their latex. Unfortunately, the process of hydrolysis fatty acids 

alkaline environments. As a result, by the time ammonium laurate-added latex reaches 

the latex user, the fatty acid content of the latex may be excessive, which could have 

a negative impact on the latex user industry. Research is still ongoing to get the fatty 

acid content of latex down to the appropriate amount. In this work, we propose using 

compounds of magnesium, by adding of magnesium sulfate and magnesium carbonate 

that may be centrifuged to remove them from the latex concentrate. The potassium 

: Concentrated latex; Magnesium compound; Potassium hydroxide number
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Smartphone assisted digital image colorimetric determination of 

andrographolide and analogues in Andrographis paniculata extract
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Atitaya Siripinyanond*
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Andrographis paniculata, known as Fa-Ta-Lai-Chon, is a well-known medical plant 

useful for treating COVID-19 disease. Many people take Fa-Ta-Lai-Chon capsules 

for treating COVID-19 disease. Fa-Ta-Lai-Chon capsules contain many diterpene 

lactones, such as andrographolide, neoandrographolide, etc. Thus, a simple method 

to quantify the andrographolides in Fa-Ta-Lai-Chon capsules is needed. In this work, 

we developed a simple colorimetric determination of andrographolide analogues 

by using smartphone detection based on the reaction between andrographolides 

and 3,5-dinitrobenzoic acid under the basic conditions to form the purplish-red 

complex. However, the green color from Fa-Ta-Lai-Chon extract can interfere with 

the determination of andrographolide. To solve this problem, we proposed the use 

of color subtraction method of the digital images to remove the green color from the 

mixed color after the reaction, by using a free function available on the colorhexa.com 

website. The RGB values from digital images were put on this website to perform 

subtraction. The RGB values of green colors were subtracted from the RGB values 

of mixed colors. The RGB value results from the subtraction were then converted 

to the R/(R+G+B) ratio. The plot between the R/(R+G+B) ratio and the standard 

andrographolide concentration was linear up to 150 mg L-1. The concentrations of 

andrographolide in the real samples obtained from the smartphone color subtraction 

method were in good agreement with the UV-Vis spectrophotometer, with a relative 

is a simple and reliable method for the determination of andrographolide analogues in 

Fa-Ta-Lai-Chon capsules.

Keywords: Andrographolide; 3,5-Dinitrobenzoic acid; Smartphone; Color 

subtraction; Colorimetric analysis
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in human and veterinary medicine. However, high-dose or long-term use can 

lead to potential health risks. Therefore, it is important to determine the presence 

optosensor was designed and fabricated for the ultrasensitive and highly selective 

of sensing probe 

integrated nitrogen-doped graphene quantum dots and selective molecular imprinted  

selectivity of an optosensor. 

and read out the RGB value. Under the optimum conditions, the smartphone-assisted 

optosensor demonstrated a good linearity ranging from 1.0 to 50.0 µg L-1 (r2
=0.995). 

-1, determined through the 

yogurt, and egg samples. Recoveries were obtained in the range of 94.9 to 106.9% 

with RSDs less than 6%. The analysis results correlated well with HPLC analysis. The 

developed smartphone-assisted optosensor provided high sensitivity, good selectivity, 

low cost, portability, easy implementation, and presented great potential for onsite 

monitoring. 

Keywords: 
Molecularly imprinted polymer; Smartphone
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In this study, we introduced an innovative approach by utilizing an alternating current 

and the ability for naked-eye detection. The sensing mechanism relies on conductance-

approach. Our sensor presents noteworthy advantages, including the use of small 

sample volume, high sensitivity, and selectivity, and using only smartphone’s camera 

to detect the light intensity. To expand the application, we developed a 2X2-ACEL 

global public health issue of coinfection between HIV and HCV, which increases the 

risk of liver cancer in co-infected individuals. Under optimal conditions, linear range 

probe. Besides, our developed device can be successfully applied to detect HIV and 

with the real-time PCR method.

Keywords

based detection; Infectious disease; Label-free detection
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This work aims to develop method for detecting phosphate at typical concentration of 

0.3 mg PO
4

3-/L (or 0.1 mg P/L) in water samples using a developed portable device. 

The developed device was fabricated from available materials including a cardboard 

with LED light for being a lightbox studio, and small test tubes with home-made 

sample holder for being reaction vessels. The sample and reagent solutions will 

be mixed into the tube to produce phosphoantimonylmolybdenum blue complex 

(PAMB) via molybdenum blue reaction. A smartphone camera was used for taking a 

photo inside the lightbox studio and then evaluating the blue color intensity of PAMB 

were optimized i.e. reaction time, solution volumes and chemical concentrations. The 

applicability of the method was evaluated by analyzing natural water samples.

Keywords: Phosphate; Colorimetric detection; Smartphone

Figure 1. A schematic drawing of the proposed portable device
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detection at 880 nm for sequential analysis of sucrose and phosphate in sugarcane 

at liquid interfaces between a sample plug and water carrier. Subsequently, the 

molybdenum blue reagent to produce phosphomolybdenum blue complex (PMB). The 

The presented FI system provides fast analysis of both important analytes within  

3.5 min per analysis cycle. The linear working ranges were obtained from 1-50 degree 

Brix for sucrose and 5-300 mg P
2
O

5
 L-1 for orthophosphate, with the determination 

1.25 mg P
2
O

5
 L-1 was obtained. The analysis was highly precise (RSD < 2.94%) and 

accurate (recovery 104 - 106%).  Furthermore, a semi-automatic method of sample 

preparation was proposed for supporting a large number of sugarcane juice samples. 

 

Keywords: Flow injection; Phosphate; Sucrose; Green method; Colorimetry

Reference: Flow injection spectrophotometric system for sequential determination 

of sugar and orthophosphate in soft drinks and sugarcane juice. Sereenonchai, 

K Science and 

Technology Asia, 27 (2022) 95-108.

AC-P-05



Pure and Applied Chemistry International Conference 2024 (PACCON 2024)

Distance-based measurement of Ni(II) using a barrier-free paper device

Siriporn Thongnantakun1 1,2, Takdanai Techarang1,2 and  
1,2* 

1Flow Innovation-Research for Science and Technology Laboratories (FirstLabs)

2Department of Chemistry and Center of Excellence for Innovation in Chemistry, Faculty of Science, 

Mahidol University Rama 6 Road, Bangkok 10400, Thailand. 

*Corresponding author’s e-mail address: dnacapricha@gmail.com

This study introduces a barrier-free paper device as an analytical platform for 

backside adhered with transparent tape. The determination process involves the 

2
 complex formation on the paper strip, which functions as the detection 

zone. Prior to analysis, the paper strip is segmented into 13 sections (each measuring  

solution is loaded onto the last uncoated section (sample loading zone). The length of 

the pink reaction band is measured along the detection zone using a ruler scale. The 

L-1 2 value of 

line)) was found to be 16.2 mg L-1

Keywords
2
; Distance-

based measurement
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Chloride (Cl-

amount of Cl- can cause health problems. Cl- in food is typically in form of table 

salt, which can indicate the amount of sodium. A distance-based paper device (dPAD) 

for measuring Cl- in food allowing people to control Cl- intake is considered one 

dilution before analysis due to the limited measurement of Cl-. For these reasons, 

the purpose of this research is to develop the dPAD to measure Cl- in food with the 

viscosity, precipitate, and anion interferences were also studied. The results showed 

3
 and K

2
Cr

2
O

7
 reagents on the detection zone at  

0.50 M and 0.25 M respectively, provided a range of 0.5-20 g L-1 - 

a plastic dropper with single drop of sample was used instead of a micropipette. The 

and for the shelf life to see its possibility in commercialization.

Keywords: Chloride; Distance-based paper device; Measuring chloride in food
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A paper-based test strip for analysis of organophosphate pesticide using enzyme 

inhibition assay has been developed. The strip composed of two ends for control 

and sample test zones.  Both zones were immobilized with the acetylcholinesterase 

-). After incubation with organophosphate 

pesticide, the activity of AChE was inhibited and produced less TC, and hence, 

reduced yellow product. Color intensity was analyzed by scanning the paper-based 

test strip and measuring the intensity using ImageJ software. This developed assay 

is able to analyze organophosphate pesticides with the detection limits of two model 

organophosphate pesticides as low as 25.0 ng/mL of methyl-paraoxon and 6.1 ng/mL 

of chlorpyrifos-oxon. The developed method has been successfully applied to detect 

methyl-paraoxon in spiked cabbage and kale obtaining recovery values about 94% 

and 95%, respectively. Therefore, the developed method is promising for analysis of 

organophosphate pesticides in real samples.

Keywords:  Paper-based device; Organophosphate pesticide; Enzyme  inhibition 

assay
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This work aims to develop a novel, and one-step analysis method for formaldehyde 

gas using a paper-based test strip. The proposed method relies on the reaction between 

reagent), which yields a yellow-colored product of 3,5-diacetyl-1,4- dihydropyridine 

(DDL). The paper-based test strip has a rectangular shape, measuring 6 cm long and  

1 cm wide. The test zone, which is 1 cm long and 1 cm wide, is located at one end 

then dried at 40°C. The formaldehyde test is performed by exposing the test strip to 

formaldehyde gas, and if formaldehyde is present in the sample, the test area will 

appear yellow. The intensity of the yellow color is directly proportional to the amount 

of formaldehyde in the sample being tested. The yellow that appeared on the test zone 

was measured for color intensity using a scanner and ImageJ software. It was found 

that the developed device was able to measure formaldehyde in the linear range of 

0.25–1 ppmV, with the limit of detection of 0.16 ppmV, which is lower than the air 

quality threshold set by the Occupational Safety and Health Administration (OSHA). 

These preliminary results demonstrated that the developed paper-based test strip is 

promising to be used for measuring formaldehyde in air samples.

Keywords

AC-P-09



Pure and Applied Chemistry International Conference 2024 (PACCON 2024)

Paper-based devices for water hardness analysis 

Alicha Marut1 and Yupaporn Sameenoi1,2*

1Department of Chemistry and Center of Excellence for Innovation in Chemistry, Faculty of Science, 

Burapha University, Chon Buri 20131, Thailand

2Research Unit for Sensor Innovation (RUSI), Burapha University, Chon Buri, 20131, Thailand

*Corresponding author’s e-mail address: yupaporn@buu.ac.th

A diameter-based measurement paper device for analysis of water hardness has 

been developed. The device was designed to have a circular test zone with diameter 

of 3 cm and fabricated using wax-printing method. Eriochrome Black T (EBT) in 

device was then laminated with plastic sheets where the top layer was hole-punched 

with 0.5 mm diameter at the center and used for sample inlet. The analysis of water 

hardness is based on the complex reaction of Ca2+ and Mg2+ with EBT at pH 10. As 

the sample solution containing Ca2+ and Mg2+

radially towards the edge of the test zone, the ions react with EBT and the magenta 

color is formed whose diameter measured by a ruler within 5 min is proportional to 

the ion concentration. The method provided limit of detection for Ca2+
, Mg2+

 and 

total hardness as equivalent to CaCO
3
 of 0.03, 0.025 and 0.013 mM, respectively. The 

linear range of 0.13-1.5 mM for Ca2+, 0.025-0.5 mM for Mg2+ and 0.025-0.5 mM mM 

for total hardness was obtained using the developed devices. The device has been used 

to analyze hardness in drinking water, tap water, and pond water giving the recovery 

in the range of 80-105% indicating the high accuracy of the developed device for 

water hardness analysis. 

Keywords: Paper-based devices; Water hardness; Diameter-based readout 
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Malachite green (MG) is a toxic chemical that is mostly utilized as a dye; however, 

and bacterial infections in aquatic animals.  
for consumer such as carcinogenicity and mutagenicity. Therefore, a rapid test strip 

was fabricated for detection of MG based on competitive immunochromatographic 

assay (ICA). Gold nanoparticles were used as labels for detecting MG. The proposed 

strip achieved both qualitative and quantitative detections of MG. The strip was able 

to be completed in 10 min and detected by a naked eye for qualitative detection and 

read by a smartphone for quantitative detections of MG. The established test strip 

was evaluated for the quantitative determination of MG with limit of detection as 

0.56 µg/L. The developed test strip was found to be linear in the range of 0.7 to  

rapid test strip are rapidity, low cost, portability, without the need of any instruments 

and suitable for the on-site rapid detection of MG.

Keywords: Malachite green; Test strip; Immunochromatographic assay; Gold 

nanoparticles
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Hydrogen peroxide (H
2
O

2
) is valued reagent in numerous industrial processes, and an 

active ingredient of many commercial end products, too. In living organisms, H
2
O

2
 is 

a redox release of cellular metabolism and for many of the oxidase-based biosensors 

on the market it is the detected signaling molecule. Modern electroanalysis of the 

multifaceted small molecule is taken advantage of cathodic detection at sensor surfaces 

electrode tips. Standard for the placement of electrocatalytic PB on electrode discs or 

cylinders is the electrochemical or chemical deposition from customized aqueous ferric 

and ferricyanide solutions. The two procedures work but their successful execution 

requires experience, complex chemical blends, careful parameter optimization 

2
O

2
 sensitivity is often of 

short-lived or instable nature. For two not yet as H
2
O

2

homemade PB powders and a commercial PB powder equivalent a new, very simple 

strategy for practical PB sensor adaption was explored. A few milligrams of the PB 

powder of choice were placed on a soft pad and the tip of disk-shaped pencil lead 

electrodes (PLEs) was then with gentle pressure and in an eight-shaped loop moved 

through the material. The details of the fabrication of PLEs with PB impregnation will 

be presented, their response in amperometric cathodic H
2
O

2
 calibration trials at - 0.15 

V vs. Ag/AgCl/3M KCl reference electrode be outlined and the performance in H
2
O

2 

determinations in the standard addition mode be discussed.

Keywords: Hydrogen peroxide; Prussian blue; Amperometry; Electrocatalysis
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Mercury is widely recognized as a highly toxic heavy metal to human health. 

a hand-hammered gold leaf serving as the working electrode, a printed carbon ink 

strip, and a printed silver/silver chloride ink strip, which function as the counter and 

reference electrodes, respectively. Prior to detecting mercury (II), the performance 

of the sensor was tested using a standard solution of potassium hexacyanoferrate at 

6 mmol L-1 in a 0.1 mol L-1 potassium chloride. The resulting CV scans resemble 

those obtained from a commercial gold-printed electrochemical sensor, with the I
pa

/I
pc

 

ratio being close to 1. For the determination of mercury (II) through anodic stripping 

a range of Hg(II) standard solutions (10-100 µg L-1 Hg(II)) in a 0.6 mol L-1

solution. The limit of detection (3xSDblank/slope) was determined to be 4.5 µg L-1 

Hg(II), with an acceptable level of precision (%RSDs:1.2-1.8). This study marks the 

of mercury (II) will be discussed.

Keywords: 

Anodic stripping 

AC-P-13



Pure and Applied Chemistry International Conference 2024 (PACCON 2024)

Supakorn Kittikomoldej1,2 1,2, Paithoon Prasertying1,2,                

Takdanai Techarang1,2 1,2*

1Flow Innovation-Research for Science and Technology Laboratories (Firstlabs).

2Department of Chemistry and Center of Excellence for Innovation in Chemistry, Faculty of Science, 

Mahidol University, Rama 6 Road, Bangkok 10400, Thailand.

*Corresponding author’s e-mail address: dnacapricha@gmail.com

atoms, featuring numerous tiny pores distributed within its composition, due to its 

entails the chemical dealloying of a white gold leaf 12K, achieved through the use 

of concentrated nitric acid. This process dissolves the silver component, leaving the 

porous structure intact within the leaf’s framework. In our investigation, we explored 

dealloying times ranging from 10 to 45 minutes using an electron microscope. Cyclic 

voltammograms of 0.5 M H
2
SO

4
 with a scan rate of 0.05 V s-1 indicated that the 

reduction peak of gold oxide increased as dealloying time extended. Upon comparing 

enhancement in sensitivity, along with a clear linear relationship. This improvement 

in sensitivity is primarily attributed to an increase in electrochemically active surface 

Keywords

voltammetry; Sensitivity
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subsequently characterized by Fourier transform infrared spectroscopy, and scanning 

nanoparticles (FeO/PCE) was constructed for the electrochemical determination of 

rutin. Cyclic voltammetry was used to investigate the electrochemical behaviors of 

rutin on the FeO/PCE and bare PCE. The oxidation signal of rutin was found at the 

same peak potential of 0.57 V for both of bare PCE and FeO/PCE. The 
FeO/PCE provides a sharper peak and higher anodic peak current of 35 µM rutin 

than that obtained from bare (∼1.5 times). The quantitative determination of rutin 

was performed by square wave voltammetry. The linearity of FeO/PCE was obtained 

in two ranges of 0.5 µM – 82 µM and 100 – 520 µM rutin. The low detection limit  

Keywords: Rutin; FeO nanoparticle; Pencil carbon electrode; Electrochemistry; 

Square wave voltammetry
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Tin (Sn) and reduced graphene oxide (rGO) were synthesized by the electrochemical 

method. They were used to modify the working electrode surface of a disposable 

screen-printed carbon electrode (SPCE) for the direct detection of an antibiotic 

drug chloramphenicol (CAP) in real samples. CAP has been used to treat many 

bacterial infections in veterinary practice. 

and selectivity of the disposable and applicable SPCE. The CAP determination was 

conditions. The Sn/rGO/SPCE showed a linear working range of 0.5 µM to 30 

µM and 30 µM to 100 µM. The linear regression of the lower range was I
pc

 (µ  

0.3895C (µM) + 0.1599 with R2 I
pc

 

(µ C (µM) + 8.1342 with R2

sensitivities were 0.934 µAµM-1cm-2 for the lower concentration range and 0.278 

µAµM-1cm-2 for the higher concentration range. As a result, the use of Sn and rGO 

was considered a promising approach to enhance the detection toward CAP with high 

sensitivity. The purposed disposable sensor was successfully applied to determine 

CAP in milk, honey and eye drop samples with satisfactory recovery.

Keywords: Chloramphenicol; Antibiotic; Food contaminants; Screen-printed carbon 

electrode
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analysis by electrochemically pretreated glassy carbon electrode (PGCE) comparison 

with bare glassy carbon electrode (GCE). The electrochemical pretreatment of GCE 

performed by square wave voltammetry using the oxidation signal. The anodic peak 

range is 81 to 1,100 µM and 3.3 to 155 µM for GCE and PGCE, respectively. The 

PGCE showed excellent sensitivity and low detection limit at 0.43 µA/ µM and 1 µM, 

respectively.  The other electrode, GCE was received 0.02 µA/ µM and 30 µM for 

sensitivity and low detection limit, respectively.

Keywords: Hydroquinone; Activated glassy carbon electrode; Electrochemistry
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Dopamine, a neurotransmitter compound, is associated with several important diseases 

of the nervous system such as Parkinson’s disease, depression, and schizophrenia. 

Dopamine in the blood can be detected by several methods. Voltammetric analysis 

is one of the preferred methods for dopamine detection. However, squarewave 

voltammetric analysis of dopamine in blood is hindered by interference from ascorbic 

acid and uric acid; the oxidation peak of dopamine on most solid electrodes appears 

at about the same potential as the aforementioned acids. 

electrode based on activated carbon powder coated on a screen-printed gold electrode 

was prepared and used for dopamine detection. The prepared electrode enhanced the 

electrode showed a good linear range of 5.3- 2500.  (R2
=0.997) with a detection 

. The concentrations of dopamine 

in blood samples obtained from squarewave voltammetric analysis were in good 

agreement with the values obtained from UV-visible spectroscopy.

Keywords: Screen-printed 

electrode
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We present a simple determination of favipiravir (FAV) used against anti-viral 

COVID-19 on a bare glassy carbon electrode via the electrooxidation of FAV. The 

reaction process was recorded by the cyclic voltammetry while an amperometry was 

used for FAV quantitation. Analytical parameters such as applied potential, supporting 

electrolytes, and pH were varied. The optimum condition was found to be +1.30 V, 

2
B

4
O

7

was characteristic studied and it showed a linear range of 0.25 µM to 500.0 µM  

This technique exhibited high repeatability at 4.64 %RSD and interferences such 

successful in analyzing FAV in real tablet samples with high accuracy as the relative 

error was lower than 1.96 percent.

Keywords: Favipiravir sensor; Cyclic voltammetry; Glassy carbon electrode; 

COVID-19
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detection has been developed on a cloth-based device (CAD). The CAD was 

polymer screen-printing method using polystyrene as a hydrophobic material. 

The electrodes was screen-printed on the CAD at the end of the channel using  

silver-silver chloride, carbon paste with Prussian blue and carbon paste as reference, 

working and auxiliary electrodes, respectively. A µFIA system is created by 

immersing the top end in a microtube containing the carrier solution. The area next 

to the electrode is inclined at an angle of 50 degrees to the plane and the end of the 

the H
2
O

2
 used as model analyte for proof-of-concept at the sample injection zone 

which is located at 0.4-cm away from the reference electrode. Using this system, 

from the carrier upper reservoir and push the analyte to pass through the electrodes 

to the lower reservoir. Under optimal conditions, the method provided a linear range 

of 0.5-30 mM (R2

2
O

2
 analysis with the limit of detection as low as 

0.33 mM, demonstrating that it could be used as a platform for chemical analysis in 

several areas. 

Keywords: 

detection
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The assessment of chloride levels in water is crucial for evaluating water quality, 

with elevated concentrations serving as indicators of pollution. This work introduces 

chloride (Cl-

working electrode (WE), while printed carbon and silver-silver chloride function 

as the counter electrode (CE) and reference electrode (RE), respectively. In cyclic 

voltammetry tests using 2-10 mM K
3 6

 in 0.1 M KCl, the sensor exhibited 

good performance compared to the commercial gold screen-printed electrode. 

The ratio of oxidation peak current to reduction peak current (I
pa

/I
pc

) approaching 

1 indicates a reversible redox process. Furthermore, the sensor demonstrated well-

 

(50-300 µmol L-1 Cl-) in a 60 mmol L-1

an r2 value exceeding 0.998. The limit of detection (3SD of intercept/slope) was 

determined to be 12.5 µmol L-1 Cl-, accompanied by a satisfactory level of precision 

(%RSD 0.6-1.2). Remarkably, this marks the debut of a gold leaf electrochemical 

sensor for halide determination. Further potential applications of this sensor in the 

quantitative analysis will be explored.

Keywords: Gold-leaf electrochemical sensor; Screen-printing technique; 

Voltammetry; Chloride; Halide
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4

+) plays a pivotal role in the nitrogen cycle within aquatic 

4

+ -1, poses health 

risks to shrimp and other aquatic organisms. Consequently, regulating ammonium 

concentration in shrimp farming water is crucial to mitigate potential health issues. 

4

+ measurements are essential for 

4

+−RM). While numerous commercial reference materials cater to freshwater, this 

4

+−RM within a salt matrix (aquacultural 

water). This approach ensures the suitability of RMs for instrument validation before 

their application in measuring water in shrimp ponds. Potentiometric technique with 

4

+ in the 

developed RMs, prepared with ammonium chloride in synthetic sea salt water. Salinity 

ionic strength adjuster (ISA) is also investigated. According to the preliminary results, 
-1 -1 

-1

4

+ value slightly increases 

4

+ concentrations 

4

+-RM to aquacultural water for shrimp pond will be 

investigated and discussed. 

Keywords: Ammonium ions standard solution; Reference materials (RM); Ion 

selective electrode (ISE); Aquaculture sample
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Dengue hemorrhagic fever, a severe disease transmitted by infected mosquitoes, 

can lead to circulatory system failure, shock, and even death. Traditional detection 

methods, such as immunoassays, polymerase chain reaction (PCR) test, enzyme-

linked immunosorbent assay (ELISA) and mass spectroscopy, are commonly used 

for identifying the dengue virus. However, these methods may not be suitable for 

on-site testing. In this study, we developed portable electrochemical electrodes using 

electrochemical reduction of chloroauric acid in a concentrated sulfuric solution. 

solution to accurately identify and quantify the dengue virus in a suitable solution. 

A correlation between the reduction in electrochemical signal and the concentration 

of the dengue virus was seen, enabling the detection of the virus at concentrations 

as low as 0.01 PFU/mL. Additional tests are currently performed in the real samples 
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Among the commercially available antibiotics, oxytetracycline (OTC) is one of the most 

applied antibiotics to human medicine, veterinary medicine, and the welfare of livestock. 

The unreasonable utilization of antibiotics results in environmental pollution residues in 

to human health, such as hypersensitivity, drug resistance, and toxicity. Hence, it is an 

for the determination of OTC. This developed immunosensor was fabricated by modifying 

screen-printed graphene electrode with amine-functionalized nanosilica for improvement 

monoclonal antibody oxytetracycline immobilization to detect oxytetracycline sensitively. 

electrochemical immunosensor exhibited two linear responses for oxytetracycline 

(r2) of 0.9947 and 0.9958, 

ng/mL and 

1.74 ng/mL, respectively. Additionally, the developed immunosensor showed good 

Keywords: Immunosensor; Antibiotics; Amine-functionalized nanosilica; Oxytetracycline
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9-

tetrahydrocannabinol-9-carboxylic acid (THC-COOH) is commonly used as a 

marker for identifying cannabis consuming. In this work, a simple, sensitive, and 

high-throughput analysis method for THC-COOH was introduced. The method 

involved the combination of a parallel in-tip monolithic micro-solid phase extraction 

(IT monolithic µ-SPE) system with an electrochemical sensor utilizing screen-

printed graphene electrode (SPGE). IT monolithic µ-SPE was constructed through 

in situ

polypropylene pipette tip. The µ-SPE condition for THC-COOH was thoroughly 

investigated. The parallel IT monolithic µ-SPE enabled simultaneous processing of 

12 samples within 30 min (2.5 min/sample). The IT monolithic µ-SPE method was 

coupled with the electrochemical sensor using SPGE. Under optimum condition, the 

developed method demonstrated good linearity in concentration range of 10 - 250 ng 

mL-1 (r2 -1

8.93 ng mL-1 were achieved. An 18-fold pre-concentration factor with 91 % extraction 

application, authentic human urine samples were analyzed, revealing THC-COOH 

concentrations ranging from 119 to 178 ng mL-1 with good recovery of 85 - 108 %. 

Keywords: Cannabis; THC-COOH; In-tip monolithic µ-SPE; Screen-printed 

graphene electrode; Forensic application
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surface of silica sol was 

developed for determination and speciation of inorganic arsenic (As) species. The 

colorimetric probe was fabricated by loading ammonium molybdate (Mo) in amino 

silane/silica sol before As detection. The As(V) was performed the arsenomolybdenium 

blue complex on the colorimetric probe and was directly determined. The As(III) 

concentration was determined by subtracting As(V) from total As following oxidation 

of As(III) to As(V) by K
2
S

2
O

8
 in acidic medium. The quantitative data is obtained 

by UV–Vis spectrophotometry and naked-eye detection based on the changing of 

color which is captured by smartphone in combination with Image J program. Under 

optimal conditions, the linear range was in the range of 0.04 - 0.10 mM with the 

precision was obtained with relative standard deviation (%RSD) less than 1.0% for 

intra-day and inter-day. The proposed colorimetric sensor was successfully applied 

for detection and speciation of arsenic in soil samples and the obtained results were 

comparable to those from inductively coupled plasma atomic emission spectroscopy 

(ICP-OES) method.

Keywords: Colorimetric sensor; Inorganic arsenic species; Silica sol; Molybdenum 

blue; Soil samples
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This study aimed to determine histamine content in seafood samples using gold 

analysis of histamine was achieved in a concentration range of 1-1,000 nM by 

peak. The limit of detection and the limit of quantitation of the method were 0.9 and 

interferences. The developed method was applied for determination of histamine in 

real samples including tuna and salmon. It was found that the mean concentrations of 

histamine in tuna and salmon were 0.013 and 0.003 mg/kg, respectively, which do not 

exceed the FDA limit that may cause allergy to human. The accuracy and precision 

of 2.9-5.3% in tuna and salmon samples, respectively. The results showed that this 

suitable for monitoring seafood spoilage to ensure food safety.

Keywords: Histamine; Gold nanoparticles; UV-Vis spectroscopy; Seafoods; Food 

safety
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was fabricated for the determination of monuron. The nanoprobe consists of nitrogen 

The composite probe was synthesized through a sol-gel polymerization process using 

(3-aminopropyl) triethoxysilane (APTES) as a monomer, tetraethyl orthosilicate 

(TEOS) as a cross-linking agent and monuron as template molecule. Various parameters 

The intensity of sensing probe decreased linearly with increasing concentration of 
2) of 

 

0.30 µg/L, respectively. The optosensor was applied to determine monuron in tea, fruit 

juice and vegetable. The analysis results were also compared with high-performance 

liquid chromatography technique (HPLC). The advantages of the developed 

optosensor is rapid, low-cost, simple produce, high sensitivity and good selectivity 

which can be used for the determination of trace monuron in food samples.

Keywords: 
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However, the overuse of these drugs can cause a potential risk to human health due 

is necessary. An optosensor based on nanocomposite sensing probe was developed 

fabricated by incorporating  with excellent optical 

property into molecularly imprinted polymer (MIP). The nanocomposite sensing 

probe was prepared via a sol-gel polymerization process using meclofenamic acid as a 

template molecule, 3-aminopropyltriethoxysilane (APTES) as a functional monomer 

and tetraethyl orthosilicate (TEOS) as a cross-linker. Under the optimal conditions, 

was linearly quenched with increasing concentration of meclofenamic acid from  

0.30 to 50.0 µg L-1 (R2  

0.10 µg L-1 and 0.30 µg L-1, respectively. The nanocomposite sensing probe was 

utilized to detect meclofenamic acid in dairy products with satisfactory recoveries 

were obtained ranging from 94.1 to 104.5% and RSD lower than 3.1%. This developed 

optosensor is highly sensitive and selective for the determination of target analyte. 

The results of the developed optosensor were also in good agreement with high-

performance liquid chromatography (HPLC).
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Piperacillin is widely used for anti-infective treatment in poultry and livestock 

aquaculture. The misuse of piperacillin leads to its residue in foods. Therefore, it is 

important to develop a sensitive and selective analytical method for the determination of 

piperacillin. In this work, a nanocomposite sensing probe was designed and fabricated 

for the determination of piperacillin. The nanocomposite probe was synthesized by 

integrating of quantum dots into molecularly imprinted polymer (MIP). The MIP 

nanoprobe was prepared via a sol-gel process using 3-aminopropylethoxysilane 

(APTES) as a functional monomer, tetraethoxysilane (TEOS) as a cross-linker 

and piperacillin as a template molecule. The fabricated nanocomposite probe was 

characterized using scanning electron microscope (SEM), transmission electron 

microscope (TEM) and fourier transform infrared spectrometer (FTIR) techniques. 

The fabrication of nanocomposite sensing probe and the determination conditions 

were optimized. Good linearity was obtained in the range of 0.10 to 20.0 µg L-1 
2) of 0.9914. The limit of detection (LOD) was  

0.03 µg L-1. The developed method was applied to determine piperacillin in dairy 

products and recoveries were obtained between 90.4% and 99.9% with RSD lower 

than 5%. The developed optosenser provided the analysis results agree well with 

high-performance liquid chromatography. However, the developed method is easy to 
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Arsenic (As3+) is one of the most common heavy metals in the environment and 

is considered as a global health risk factor. Exposure to inorganic arsenic through 

health. According to the International Agency for Research on Cancer (IARC), arsenic 

was categorized in group 1 relating to carcinogenic to humans. Herein, we have 

developed a novel and simple colorimetric method for the detection of As3+ in water 

samples. The colorimetric detection is based on the aggregation of gold nanoparticles 
3+. 

The interaction between oxygen groups in TDA and As3+ induced the aggregation 

, depending on 

the concentration of As3+. The presence of As3+ can be monitored by the colorimetric 

response and UV–Vis analysis in the range of 400–800 nm. Two parameters, the TDA 

concentration and pH of solution, were optimized and the value of absorbance ratio 

between 610 and 520 nm (A
610

/A
520

) was used for optimized response. The results 

presented that 1.0 mM of TDA concentration and a solution pH of 5 were the best 

conditions. Our colorimetric method also exhibited good selectivity of As3+ among 

other metal ions (As5+, Co2+, Fe2+, Fe3+, Pb2+, Al3+, Cr3+, Cd2+ 2+, Zn2+). 
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3
 and natural ginger solution. 

These nanoparticles underwent a color change from yellow to colorless when exposed 

to Hg2+, enabling the detection of Hg2+ in tap water. The colorimetric sensor had good 

sensitivity, with a limit of detection (LOD) of 1.46 µM and a limit of quantitation 

by various other metal ions. To enhance its performance, a machine learning approach 

was employed and achieved accuracy ranging from 0% to 14.66% when trained with 
2+ concentrations. Furthermore, 

gram-negative and gram-positive bacteria, indicating potential future applications in 

the detection of Hg2+ and in wound healing.
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Currently, chemical test kits are popular for detecting cadmium (Cd2+) contamination 

in food and the environment. However, this device still has many steps of operation. 

of Cd2+

2+ detection but also to reduce the detection steps of the device. 

In the operating principle of this strip test, the Cd-aptamer probe was mixed with 

the sample before being applied to the sample pad. In the absence of Cd2+, the Cd-

appear as a color band. The cadmium detection was interpreted as negative. In the 

case of positive, Cd2+

aptamer conjugated probe. For this reason, the test line appears as a colored band 

match on the test line. This test strip has been shown to detect as low as 3 ppb of Cd2+. 

In addition, this test strip has been applied to detect Cd2+ in tap water samples, where 
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humans. This work aims to develop and describes an investigation of a simple 

CDs are synthesized from citric acid and urea (1:1 mass ratio) via a rapid one-step 

microwave-assisted pyrolysis method (750 Watt for 5 min). When exposed to UV 

l
ex 

l
em

CDs solution appear as a yellow color under visible light (l
max 

silver ions are added to the native CDs solution, there is increased quenching (turn-

 A possible quenching 

mechanism is silver ions interact with the functional groups present on the surface 

of CDs in a carbonate solution. Consequently, aspartame solution is then added to 

(turn-on), due to the complex formation of silver and aspartame. According to the 

preliminary result, increasing concentrations of 0 - 45 µmol L-1 of aspartame gives 

 
2

sensitivity will be discussed. Applications of our proposed method in beverages 

analysis will also be investigated. 
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Alkyl polyglucoside (APG) is a sugar-based surfactant working as nonionic 

surfactant. Due to its biodegradable property, alkyl polyglucoside is therefore more 

of the surfactant 

consists of a complex mixture of a variety of homologues and isomers which requires 

the pure standard chemicals and advance instrumental techniques. To simplify the test 

method, a more classical method based on TIS 474 - 1999 and anthrone method for 

carbohydrate were studied to testing amount of alkyl polyglucoside in the products. 

Although FT-IR spectrum of the extracts obtained from the TIS: 474 - 1999 method 

alkyl polyglucoside was lower than the expected to 75%. For the anthrone method, 

seven cleaning products containing 0.13 - 5.08% of alkyl polyglucoside were analyzed 

using anthrone reagent in acid condition and measured UV absorbance at wavelength 

of 620 nm. Then results of each product were compared to standard calibration curve 

obtained from their alkyl polyglucoside used in raw material and alkyl polyglucoside 

bought this study. The t-test of amount of the surfactant obtained from both sources of 

Keywords: Alkyl polyglucoside; Anthrone; Sugar-based surfactant
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Traditional chromatographic methods, capillary electrophoresis, mass spectrometry, 

certain limitations such as complexity, time-consuming sample preparation, and the 

requirement of expensive instruments. In recent years, the enzyme-based biosensor 

has emerged as the alternative method with simplicity, high sensitivity, and multi-

residue detection. Despite its wide use, few studies have been published showing 

of organic solvents on enzymatic reactions and structure was investigated using 

the selected papain model, a protease enzyme that can be found in Carica papaya. 

The activity of papain was monitored by the hydrolysis of -benzoyl-arginine- 

-nitroaniline

-nitroaniline was carried out in various 

(MeOH), ethanol (EtOH), and chloroform(TCM). A change is observed in the range 

emission of papain exposed to organic solvents-aqueous mixtures shows a shift of the 

active catalytic site in the particular in case of DMSO and EtOH according to kinetic 

measurements. These results can be used as guidance for employing organic solvents 

for biosensor purposes.

Keywords: Biosensors; Kinetic and spectroscopic study; Papain; Organic solvents
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been reported. Herein, we are interested in fabrication of a two-dimensional (2D)-microcuvette 

prepared from rice straw waste. The waste was mechanically pulverized. The rice straw powder 

 

(15 mL) in the concentration range from 1 to 20 % w/v. These solutions were dried at ambient 

the medicine solution was immobilized instead. Discussion will be made on optimization and 
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that contains multiple adjacent hydroxyl groups capable of chelating heavy metal ions 

such as lead, copper, and nickel in water-based solutions. Tannin’s unique property 

makes it an attractive alternative for metal ion adsorption. The research focuses on 

using a complex formation between lead and (4-2-pyridylazo)-resorcinol (PAR). To 

 

5 mL of 0.1 M HCl. The eluent (3 mL) was mixed with the PAR reagent at pH 9, and the 

solution’s absorbance at 522 nm was measured. Under optimized conditions, a linear 

calibration range of 0.1-1.25 mg/L for lead solutions, is achieved with a low detection 

limit (LOD) of 0.07 mg⋅L-1 and a satisfactory relative standard deviation (%RSD, 

drinking water samples, showing high recoveries of 90.4% and 92.0%. Additionally, 

an enrichment factor of 7.4 times was achieved using 0.5 mg/L lead with the TM, 
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Butylated hydroxytoluene (BHT), butylated hydroxyanisole (BHA), and bisphenol A 

(BPA) are widely used in industrial products, food, and water. Excessive amounts or 

over a long period of time are considered to be a health risk. Therefore, this work was 

developed based on the dispersive solid phase extraction (DSPE) for simultaneous 

 
ionization detection (GC-FID). A chitosan/graphene oxide (CH/GO) based polymer 

nanocomposite was synthesized by using chitosan (CH), methacrylic acid as a 

monomer, ethylene glycol dimethacrylate as a cross-linker, and graphene oxide (GO). 

Further, the synthesized CH/GO polymer nanocomposite was applied as adsorbent 

for DSPE of BHT, BHA and BPA in the water sample. The adsorption of BHT, BHA, 

and BPA was attributed to π-π stacking and hydrogen bonding. The best extraction 

conditions, 50 mg of CH/GO adsorbent, 900 µL of GO, extraction time of 20 min, and 

ethyl acetate as a desorption solvent were achieved. We found the linear calibration 

of determination (R2) greater than 0.9931. The limit of detections for BHT, BHA, and 

BPA were found to be 0.01 mg/L. 
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A porous composite magnetic solid-phase extraction (MSPE) adsorbent was developed 

by incorporating of metal-organic framework (MOF) and calcium carbonate into 

aromatic hydrocarbons (PAHs) in food samples prior to HPLC-FLD analysis. The 

porous alginate beads were formed by the reaction of incorporated calcium carbonate 

with hydrochloric acid which produced carbon dioxide bubbles resulting in micropore. 

between target analytes and the porous composite adsorbent. The extraction 

of ionic strength, stirring rate, extraction time, type and volume of eluting solvent and 

desorption time were investigated and optimized. Under the optimum condition, good 

linearity was achieved from 0.05 to 100 µg L-1 and the limit of detection (LOD) was 

0.01 µg L-1. The developed method was successfully applied to determine PAHs in 

96%, with RSDs below 10%. The developed adsorbent exhibited good stability which 

can be reused and the extraction procedure was simple and rapid isolation.

 

Keywords: Alginate; Polycyclic aromatic hydrocarbons; Magnetic solid-phase 

extraction; Metal-organic framework; Porous adsorbent
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A nanocomposite magnetic molecularly imprinted polymer (MMIP) adsorbent was 

fabricated by incorporating of magnetite nanoparticles and mesoporous carbon into the 

3
O

4
-SiO

2 2

adsorbent was applied in a dispersive magnetic solid-phase extraction (d-MSPE) 

procedure to extract triazines (simazine, atrazine, and propazine) in fruit juice sample. 

The developed MMIP adsorbent was prepared via the sol-gel polymerization process 

using 3-aminopropyltriethoxysilane as a functional monomer, tetraethyl oxysilicate as 

a cross-linker and target triazines as template molecules. MPC was used as an additional 

via hydrogen bonding and hydrophobic interaction. The amino-functionalized 

magnetite nanoparticles (Fe
3
O

4
-SiO

2 2
) embedded in the nanocomposite adsorbent 

for rapid isolation of the adsorbent from sample solution. The extracted triazines were 

determined by high-performance liquid chromatography (HPLC). Under the optimum 

conditions, the developed method provided good linearity from 1.5 to 100 µg L-1 

with a low detection limit of 0.5 µg L-1. Satisfactory recoveries of the spiked sample 

were achieved in the range of 70 to 110%, with a relative standard deviation of less 

than 6%. The developed nanocomposite adsorbent provided good selectivity, high 

Keywords: Magnetic solid phase extraction; Triazines; Magnetic molecularly 

imprinted polymer; Mesoporous carbons; Adsorbent
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solid phase extraction (DSPE), was developed for extracting tetracycline antibiotic 

prior to high-performance liquid chromatography (HPLC) with UV detection. Hairy 

basil seed (Ocimum basilicum L.) represented highlight of adsorption feature was 

used as biosorbent to enrich tetracyclines (TCs). TCs are widely used for treating 

bacterial infections in veterinary, leading to the accumulation in animal-derived 

food products, which can be transmitted to humans. All experimental parameters for 

extraction of oxytetracycline (OTC), tetracycline (TC) and doxycycline (DC) were 

optimized. The good linear ranges were obtained at 15.0-500 µg L-1 with r2 more 

than 0.9994. The limits of detection (LODs) ranged were 5.0-7.0 µg L-1 and limits of 
-1 (all TCs), while the relative standard deviations 

(RSDs) were lower than 13%. The proposed method based on DSPE-HPLC-UV was 

successfully applied to enrich and determine TCs residues in milk samples. Recovery 

values for TCs were found in the range of 83.1-109.9%. 
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Silica gel is extremely porous, hydrophilic, and highly absorbent. This work proposes 

as sorbent for solid phase extraction (SPE) method. The sorbent was simply in-situ 

synthesis under facile condition. Transmission electron microscopy, fourier transform 

2
 adsorption measurements were used to characterize the 

amount of sorbent, the kind and concentration of surfactant, and kind and volume of 

desorption solvent. Under the optimum condition, a good analytical performance for 

the proposed SPE method was obtained with a wide linear range within the range 

 for Sulfamethazine 

 for Sulfathiazole Sulfamethoxazole and Sulfadimethoxine) were 

obtained. The intra and interday precision values were evaluated in terms of percentage 

relative standard deviations (%RSD) and were less than 2.85 and 5.99% for the 

retention time and peak area, respectively. The recoveries in a satisfactory range of 

found to have a value of 82, which can be considered a green method. Moreover, the 

proposed method provided enrichment factors (EF) ranging from 4 to 13 folds.
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Solid sorbent extraction (SPE) is widely used for sample clean up and pre-

based material of monoliths in pipette tips has been continuously developing for 

various SPE applications. Monolithic materials can be in situ synthesized in pipette 

tips without need of retaining frits and requiring of complex equipment. In order to 

charcoal which is aromatic-based material containing various functional groups such 

as carbonyl, carboxyl, phenol, lactone and quinones. Activated charcoal content and 

polymerization condition for the sorbent preparation were investigated at a selected 

monomer to porogenic solvent of 23:77. The composite materials containing 5% 

activated charcoal (compared to total monomer weight) were fabricated inside surface-

pretreated micro pipette tip, with UV light irradiation for 20 min and then heated at 

70 ºC for 1 h 10 min. Extraction characteristic of the materials were tested for three 

model compounds of Bisphenol-A, Serotonin, and 5-Hydroxyindoleacetic Acid using 

High-Performance Liquid Chromatography technique. In summary, the developed 

material shows high loading capacity for the extraction of the model compounds.
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A composite adsorbent was developed by incorporating of hypercrosslink polymer 

decorated graphene oxide and magnetic nanoparticle into alginate hydrogel bead 

(Fe
3
O

4

to extract and enrich phenylurea herbicides (PUHs) prior to instrumental analysis. 

The composite bead was assembled and utilized as a dispersive magnetic solid phase 

extraction adsorbent. The developed Fe
3
O

4

was characterized using FTIR, FL microscope, SEM and BET techniques. The 

were optimized. Under the optimum conditions, the developed method provided 

a good linearly from 20 to 100 µg L-1 for metoxuron and monolinuron and 10 to  

100 µg L-1 for monuron, chlortoluron, isoproturon and buturon. The limits of detection 

ranged from 5 to 10 µg L-1. Satisfactory recoveries were in the range of 70-110%. 

The fabricated composite hydro bead has many advantages including easy to prepare, 

simple extraction and rapid operation. It could be used as an alternative adsorbent for 

the extraction of herbicides in food sample.
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Monoliths are increasingly employed in micro-solid phase extraction (µ-SPE) 

due to their tunable chemical and physical properties. In this work, we introduced 

hydrophobic and charged-functional monolithic materials in situ synthesized in 

polypropylene pipette tips for   µ-SPE. Stearyl methacrylate (SMA) and methacrylic acid 

(MAA) monomers were co-polymerized with the crosslinker, ethylene dimethacrylate 

(EDMA), resulting in SMA-co-EDMA and MAA-co-EDMA monolithic sorbents, 

respectively. Rapid synthesis method was carried out using photo-induced 

polymerization under UV irradiation at 365 nm, allowing for the preparation of 

twenty in-tip monolithic µ-SPEs within 10 min (2 min/tip) with a 100 % success rate. 

These monoliths were evaluated for their µ-SPE capabilities by extracting two model 

compounds, serotonin, and bisphenol A (BPA). The negatively charged MAA-co-

EDMA monolith indicated high adsorption for the polar, positively charged-molecule, 

serotonin, while relatively non-polar compound was strongly retained to the SMA-co-

EDMA monolith. Pre-concentrations were achieved by desorbing serotonin and BPA 

2
O, respectively. Pre-concentration factor of 13 (loading volume 

of 2.00 mL and eluting volume of 150 µL) was observed with 100 % extraction 

charged-monolithic materials for in-tip µ-SPE.

Keywords: Monoliths; In-pipette tip µ-SPE; Serotonin; Bisphenol A
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Currently, monoliths are garnering interest as excellent adsorbents for micro-solid 

phase extraction (µ-SPE) due to the high surface area and high permeability. In this 

work, we proposed a preparation method of zeolite composite monoliths for µ-SPE. 

The composite monoliths were synthesized through photo-assisted co-polymerization 

of methacrylic acid and ethylene dimethacrylate (MAA-EDMA), which were not only 

were characterized by scanning electron microscope and energy dispersive X-ray 

spectroscopy. To assess the capability of the sorbents, 8-hydroxyl-2’-deoxyguanosine 

(8-OHdG) was employed as the adsorbed model. The adsorption abilities were 

EDMA and MAA-EDMA monoliths. The crucial extraction parameter, including 

zeolite contents, amount of sorbents, and pH of sample loading were examined. The 

31 % and 4 %, respectively.

Keywords: Composite monoliths; Zeolite; Micro-solid phase extraction; 8-OHdG
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In this work, an alternative sample preparation method was investigated for 

extraction of carbamate insecticides in fruit and edible insect samples followed by 

high performance liquid chromatography. This method is based on sorptive phase 

extraction (SPE) using cellulose paper coated with hydrophobic deep eutectic solvent 

(HDES) as a sorbent (CP-HDES-SPE). In this CP-HDES-SPE method, HDES 

prepared from decanoic acid and tetrabutylammonium bromide (TBABr) in the ratio 

4:1 is synthesized and deposited on precut cellulose paper strips. Fourier transform 

infrared spectrometer and scanning electron microscope were used to characterized 

studied, such as kind and volume of the deep eutectic solvent components, soaking 

time, centrifugation time, kind and volume of the eluent. The developed method 

was found to be advantageous as compared with other methods. Under the optimum 

conditions, the proposed method provides a good linear range in the range of  

0.09-1.00 µg/kg (R2

0.03-0.3 µg/kg and the accuracy expressed as relative standard deviation in the range 

of 0.75-5.83% , percentage recoveries in the range of 62-158% and the proposed 

method provided enrichment factor of all analytes up to 10 folds. In addition, the 

preparation of CP-HDES is simple and involves short time and less consumption of 

toxic organic solvents. The greenness of the investiged method was assessed using 

Analytical Eco-Scale.

Keywords: Cellulose paper; Deep eutectic solvent; Carbamate insecticides; Sorptive 

phase extraction; High performance liquid chromatography
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Biochar is a carbon-rich material made from the combustion of biomass. It is considered 

to be a potential sustainable material for sorbents, however conventional research uses 

an energy-intensive slow pyrolysis method to produce biochar sorbents. In this study, 

 using a laser irradiation process, was explored 

to produce a biochar sorbent for the solid-phase extraction of organophosphorous 

pesticides (OPPs). Various biomass materials rich in lignin were tested to produce 

laser-induced biochar. From characterization data by Raman spectroscopy and 

SEM-EDS, cork sheet was found to be the most consistent and, hence, selected as 

the main biomass material. A central composite design was employed in optimizing 

the following laser parameters: lasing speed, power of laser, and number of times 

lased. Lasing speed was found to be best at high settings (200-250 mm/s), and number 

of times lased was optimal at 1 lase time. Power varied according to the physical 

properties and functionalities of the analyte. As a result, OPPs that are non-polar and 

aromatic favored high power (10.5-12 W), while OPPs that are non-aromatic favored 

low power (6-7.5 W). The optimized parameters that covered most OPPs were 9 W, 

250 mm/s, and 1 lase time. This new application of laser-induced biochar shows the 

potential for low-energy production of a biochar sorbent for solid-phase extraction. 

Keywords: Laser-induced biochar; Biochar; Solid-phase extraction; 

Organophosphorous pesticides
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This work presents the preparation of a simple impregnation of a melamine sponge 

sulfonamides. The selected DES were prepared and impregnated on MS to get DES-

MS. Scanning electron microscope (SEM), Fourier Transform Infrared Spectrometer 

2
 adsorption were used to characterize the synthesis sorbent. The process 

ratio and volume of DES, size of MS, types, concentration and volume of surfactant, 

types and volume of desorption solvent.  The presented method was then analyzed 

by high-performance liquid chromatography. Under the selected condition, method 

validation of developed method was investigated in term of linearity, repeatability, 

reproducibility, limit of detection and limit of quantitation. This technique has 

been prosperously applied for the extraction of sulfonamides antibiotics in various 

samples. The developed method was found to be advantageous as compared with 

other methods. In addition, the preparation of DES-MS is simple, short time and less 

consumption of toxic organic solvent. The greenness of the developed method was 

assessed using Analytical Eco-scale.

Keywords: Melamine sponge; Deep eutectic solvent; Sulfonamides antibiotics; Solid 

phase extraction; High performance liquid chromatography
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Honey is a healthy food, but it is often found that antibiotics like tetracyclines (TCs) 

was residue, which come from their used in to treat or prevent diseases in beekeeping 

such as American foulbrood (AFB) and European foulbrood (EFB). As a result, the 

trace determination of TCs poses a serious challenge for researchers. In this research, 

we developed an iron microparticles adsorbent through in situ complexation between 

to extract oxytetracycline (OTC), tetracycline (TC), chlortetracycline (CTC) and 

liquid of [Hmim][PF
6
] was synergistically utilized as an extraction solvent to extract 

and accumulate adsorbent bound with TC before quantitation by HPLC-UV. The 

and it was found that the developed method was able to provide low limit of detection  

(1–3 µg L-1 –10 µg L-1). The enrichment factors for OTC, 

TC, DC and CTC were 61, 114, 121 and 197 respectively. Therefore, the developed 

method was successfully applied to determine TC residues in honey samples with 

recoveries ranging 80.0 to 121%.
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A method for determining trace levels of organophosphate pesticides (chlorpyrifos 

and ethion) in mango, orange, and tomato juices was developed using a dispersive 

liquid-liquid microextraction coupled with a vortex agitation approach. In this method, 

hexane served as a low-density extraction solvent, and acetone was employed as the 

dispersive solvent. These solutions were added sequentially to the diluted sample 

solution, which was spiked with carbophenothion as the internal standard. After 

vortexing and centrifugation at room temperature, the solution was frozen at -25 ºC 

for 60 minutes, and hexane was subsequently decanted into a vial before injection 

the proposed method exhibited a satisfactory linearity over the range of 0.5 to  

500 µg L-1 2) higher than 0.999. 
-1 and 0.5 – 5.0 µg L-1, 

respectively. The recoveries were ranged from 84 to 110 % at the spiked concentration 

of 100 µg L-1, with relative standard deviations (RSDs) below 2.86 %. The validated 

Keywords: Organophosphate; Chlorpyrifos; Ethion; Low-density solvent; Vortex-

ionization detection
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Tetracycline (TC), Oxytetracycline (OTC), and chlortetracycline (CTC) in 

Macrobrachium rosenbergii (shrimp) were detected by using a rapid sensitive and 

reliable method via high-performance liquid chromatography (HPLC). Shrimp 

samples were extracted to liquid-liquid extraction (LLE) and cleaned-up using 

2
EDTA  

(pH 4.0)/methanol (80:20, %v/v), followed by an octadecyl C
18

 SPE cartridge clean-

up procedure. The HPLC separation was carried out on a column C-18 (250 mm x  

4.5 mm i.d.,5 µm) at 30 °C with mobile phase elution of acetonitrile (A) and 0.01% 

30(A):70(B), %v/v at 7 min and hold time 5 min after that adjusting to 15(A): 85(B), 

at 365 nm.  Calibration curves in the studied concentration ranges of 1.0-10.0 µg/ml) 
2) of greater than 0.995. The limits 

of detection of TC, OTC, and CTC were 0.012, 0.018 and 0.010 µg/ml in shrimp, 

respectively. The limits of quantitation of TC, OTC, and CTC were 0.039, 0.062 

and 0.033 µg/ml in shrimp, respectively. The recoveries of TC, OTC, and CTC from 

spiked sample at the three concentrations (1.0, 6.0 and 10.0 µg/ml) were in the range 

91.1-97.5%, 96.8-97.5% and 93.2-96.6%, respectively. This method was applied for 

determination of TC, OTC, and CTC residues in shrimp samples from local markets 

Keywords: Tetracycline; Oxytetracycline; Chlortetracycline; Macrobrachium 

rosenbergii; Solid-phase extraction
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The extraction of 6 polycyclic aromatic hydrocarbons (PAHs) including naphthalene, 

samples by ultrasonic extraction method was studied. The amount of PAHs was 

analyzed by gas chromatography-mass spectrometry. The extracted solvent of 25 mL 

dichloromethane: hexane (1:1 v/v), ultrasonic extraction time of 30 minute, drying 

temperature of 40°C, and addition of 2.50 g sodium chloride was achieved for good 

 

range of 0.9802-0.9960. For the precision study, repeatability of 0.83-5.83% and  

reproducibility of 16.42-25.46% were obtained.

Keywords: Ultrasonic extraction; Polycyclic aromatic hydrocarbons; GC-MS
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Delta-9-tetrahydrocannobinol (THC) is the bioactive compound in marijuana 

(Cannabis sativa L.) that can be used for medical purposes at low concentrations. 

Therefore, 

this study aims to develop a sensitive analytical method for the determination of 

the THC metabolite in urine at trace level. Online-solid phase extraction (HyperSep 

in urine before analysis by liquid chromatography-mass spectrometry (LC-MS). The 

online-SPE is a simple and rapid that reduces the preparation steps by passing the 

sample through the SPE cartridge and then eluting with appropriated solvent before 

separating by LC-MS. This method demonstrated the detection limit and quantitative 

limit at 0.20 ng mL-1 and 1.00 ng mL-1, respectively. The linearity range was  

1.00-100.00 ng mL-1. According to the SWGTOX guidelines, the accuracy value 

(%bias) and precision value of the developed method were considered within 

range 99.16–101.60%. Therefore, this method is accurate, precise and appropriate 

concentrations.

Keywords: Delta-9-tetrahydrocannobinol; Marijuana; Urine; Online-solid phase 

extraction
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Since the COVID-19 pandemic, the proliferation of online marketplaces has provided consumers 

with convenient access to a wide range of alcohol-based hand sanitizers. However, without 

concern, given the potential risks associated with substandard or counterfeit formulations. This 

research conducted the post marketing surveillance for quality investigation of alcohol-based 

hand sanitizers purchased from Thailand online markets. The alcohol content and ingredient 

authenticity were examined compliance with Thai industrial standards (TIS:3302-2021) using 

 Each of the hand sanitizer 

samples was diluted tenfold with deionized water; isobutanol was added as an internal standard 

prior to the analysis. The results show that the random purchase during March 2023 to August 

2023 of the 41 alcohol-based products bought from Thai online markets come in various 

formulations, 29 liquid forms, 8 gel forms and 4 wet wipe forms. Products that have ethanol 

content compliance with TIS:3302-2021 (> 70%v/v), were found to be 65.9% of all products. 

However, 25 products out of 65.9% found alcohol content label mismatch in either higher or 

label. 3 products found methanol content exceed the TIS: 3302-2021 limit, among of these, 1 

product spotted as a counterfeit formulation of using methanol instead of ethanol/isopropanol. 

Methanol is harmful and hardly distinguishable by odor from ethanol. These results reveal 

that the post-marketing surveillance of alcohol-based hand sanitizers by laboratory testing is 

therefore very necessary to ensure safety for consumers.

Keywords: Alcohol-based hand sanitizer; Thailand online market; Post-marketing 

surveillance; TIS-3302-2021; GC-FID
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Several approaches have been recently developed as an alternative method for COVID-19 

screening due to the pandemic of SAR-CoV-2 since 2019 based on rapid, non-invasive and 

with the performance results showing as > 90% of accuracy. Six military training dogs were 

trained to recognize unique smells of positive COVID-19 patient’s sweat as well as smells of 

among patients who were infected 

and uninfected with COVID-19. We worked with gas chromatography – mass spectrometry 

(GC-MS) for volatile analysis in sweat samples of volunteer patients together with statistical 

analyses to clarify the potential markers of VOCs/odors with the relationship of COVID-19 

screening results obtained from military training dog. This work was under the collaboration 

of Phramongkutklao hospital and Chulalongkorn university in Bangkok, Thailand. Two sets of 

sweat samples were collected from each volunteers using sterile cotton rods as an absorbent 

material.  A set of sweat samples included two cotton rods after sweat absorption from both 

the second sample set was brought to GC-MS method for volatiles analysis. In addition, all 

results were validated by comparison with RT-PCR results. Finally, several volatile compounds 

This study is expected to provide a new insight into the area of dogs’ odor recognition 

for improved screening of COVID-19 and the other related diseases in the future. 

Keywords: COVID-19 screening; Training dog; GC-MS; Sweat analysis; VOCs
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A method for characterization on peptide mapping parameter using liquid 

 have been developed 

and validated. Sample preparation steps and gradient ratio of mobile phase were 

as repeatability and reproducibility were performed with monoclonal antibody, 

Trastuzumab. The Protein Metrics software was also used for analyzing the coverage 

of the monoclonal antibody with dithiothreitol (DTT) and alkylated free thiol group 

with Iodoacetamide (IAA) then digested the peptides with restriction enzyme, trypsin, 

reaction was performed at 37 ºC and incubated overnight then stop the reaction using 

formic acid. The liquid chromatography was performed by using C18 column and 

0.1% formic acid and 0.01% TFA in water and 0.1% formic acid and 0.01%TFA in 

electrospray ionization using data dependent acquisition. The m/z were selected to 

second fragmentation according to priority list which generate by calculated m/z of 

the interested molecule. The other data acquisition processing was performed as in-

house method which able to adjust to new molecules of interest. This method gives the 

coverage percentage over 90% in both heavy chain and light chain of the monoclonal 

mapping parameter which can be updates to use with other protein molecules for 

further characterization.
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the amount of tetrahydrocannabinol (THC) and cannabidiol (CBD) in food products 

containing certain parts of cannabis or hemp, shall not exceed 1.6 and 1.41 mg per 

package, respectively.  This study aims to develop a simple analytical method to 

determine THC and CBD in tea infusion by High Performance Liquid Chromatography 

(HPLC). THC and CBD from tea samples were extracted by using solvent extraction 

then cleaned-up by SPE before HPLC quantitation. HPLC mobile phase consisted of 

5 mM ammonium acetate and acetonitrile with gradient elution program operated at a 

of 220 nm. The standard calibration curves of CBD and THC were linear in the 
2) were 0.9998 

and 0.9992, respectively. The limits of detection and quantitation of this method for 

CBD and THC were 0.20 µg/mL and 0.50 µg/mL, respectively. The accuracy of the 

method was between 83% and 92%, with a precision of 10.75% to 11.72%RSD. 

The optimal method was successfully tested on the commercial infusion tea samples 

purchased in Thailand.

Keywords: Tetrahydrocannabinol (THC); Cannabidiol (CBD); High Performance 

Liquid Chromatography
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Chiral resolution or the separation of enantiomers though can be performed by various 

techniques, the chromatographic resolution by chiral stationary phases (CSP) has 

proven to be the most attractive and applicable method for separating and acquiring 

pure enantiomer. Over the past few decades, huge numbers of CSPs have been widely 

studied and developed to be used in the HPLC system to give enantiomerically pure 

substrates which are of great importance in the early steps of medicinal synthesis. 

This can reduce overall cost of the synthesis process. Herein, we describe new chiral 

selectors are derivatives of N

amino group at C2 position. The chiral selectors 6Z and 6B were synthesized in  

(+/-) -dimethyl N,N-dibenzyl-glutamate and resulted in partial resolution to give 

enantioenriched (+)- and (-)- enantiomers.  The results, conditions and hypothesis 

of the resolution based on three-point interaction between the analyte and a chiral 

will be discussed in the presentation.
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This study developed a reliable, rapid, and non-invasive diagnostic approach for 

on the volatile organic compounds (VOCs) collected under armpits and socks of the 

of 100 SARS-CoV-2 infected and 100 uninfected samples in Thailand. They were 

able to improve the screening test with positive mixed biomarkers derived from 

statistical analysis of headspace-solid phase microextraction-gas chromatography-

mass spectrometry (HS-SPME-GC-MS) was applied to analyze volatile compounds 

in the samples for the potential markers in armpit samples and socks such as aldehyde 

sensitivity up to 94% and 99% with respectively, with the accuracy of 98% regardless 

of the sweat sampling materials (cottons and socks) and sweat origins. The deploy 

dogs as an alternative point-of-care test would help stopping silent spread in the public 

areas, point of entry screening and quarantine areas, airports and seaports when the 

new normal situation is resumed.
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Since the start of the coronavirus disease 2019 (COVID-19) pandemic and its subsequent 

invasive approach to screen for the SARS-CoV-2 virus in suspected patients. Various 

solutions have shown up throughout the years, in this research mainly focus on the volatile 

organic compound (VOCs) detection of aldehyde and aromatic compounds of COVID-19 

biomarkers in secretion objects in the environments contaminated with COVID-19. The 

Thailand. A headspace solid-phase microextraction coupled with gas chromatography-mass 

spectrometry (HS-SPME/GC-MS) was used to investigated the concentration of volatile 

total intensity of peak area. The data of the intensity and the time interval coupled with the 

respectively. This method of utilizing secretion objects in the environment, GC-MS, and 

computational analysis provides a non-invasive detection method for COVID-19 and the 
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Many chiral compounds are important in pharmaceutical industries. The use of pure 

single enantiomer is desired to avoid unwanted properties. Gas chromatography (GC) 

is a common technique used to analyze volatile organic compounds. Derivatized 

beta-cyclodextrins (CDs) were largely used as chiral GC stationary phases to 

separate enantiomers. In this work, the small-size methylated alpha-CD mixed with 

polysiloxane was explored as a chiral stationary phase. A capillary column of 15 m 

chiral alcohols were examined including aliphatic alcohols (e.g. 2-octanol, 2-nonanol) 

and alcohols with aromatic or cyclic structure (e.g. 1-phenylethanols, 1-phenylpropan-

2-ol, 1-cyclohexylethanol, 1,2,3,4-tetrahydro-2-naphthol). Separations of all analytes 

detector (250 °C). Hydrogen was used as a carrier gas at a velocity of 50 cm/sec.  

Conditions for complete enantiomeric separation of each analyte were determined. 

It was found that all aliphatic alcohols could be separated into their enantiomers. 

Enantiomeric separations of alcohols with aromatic or cyclic structure depended on 

position of stereogenic center and type and position of substitution. While enantiomers 

of 1-phenylethanol could be completely separated (at 127 °C, k´
2

α
enantiomers of 1-phenylpropan-2-ol could not be separated with this column. The 

This methylated alpha-CD showed good enantioselectivity towards chiral alcohols of 

to other chiral columns.

Keywords: Gas chromatography; Cyclodextrin; Chiral alcohol
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Phenolic acids are anionic compounds with structurally similar characteristics, which 

minimal reagent requirements. Current advancements in CE aim to enhance separation 

capillary. We attempt to chemically modify the capillary surface for providing surface 

stability, and reusability. In this work, we employed 0.1 % (w/v) polyethyleneimine 

(PEI) as a coating to suppress EOF mobility, thereby extending the migration time of 

capacitively coupled contactless conductivity detection (C4D). The PEI layer imparts 

with CTAB addition is investigated using a mixture of nine compounds (benzoic acid, 

gentisic acid, 4-hydroxyphenyl acetic acid, vanillic acid, coumaric acid, syringic 

R
s
) 

compared to System 2. The R
s
 and plate number N of system 1 were 0.98 – 3.14, and 

4 m-1, respectively. 
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had organized two PT programs for the determination of As, Cd and Pb in herb powders to 

serve the herbal medicine product industry. Green Chiretta (Andrographis Paniculata) 

and Turmeric (Curcuma longa L.) are prioritized as commercial herbs, the former is 

known for Covid-19 treatment. PTs were carried out in accordance with ISO/IEC 

17043 to evaluate laboratories performance. Their results were statistically evaluated 

using the z score, E
n
 score and Zeta score with the metrologically traceable assigned 

were internationally recognized. More than two-thirds of participating laboratories 

found that 60% of all laboratories reported measurement uncertainties which their 

performances were evaluated using the Zeta score and E
n
 scores as supplementary. 

PT results revealed that 60 % of those laboratories were evaluated satisfactory on 

the As analysis, whereas only 25 % of the participants achieved satisfactory results 

on Cd and Pb analysis. Unsatisfactory Zeta score/ E
n
 score results can be explained 

by a large deviation of the reported result from the assigned value as well as an 

inappropriate estimation of its uncertainty.  Accuracy-based PT program allows the 

participating laboratories to monitor their measurement capability performance and 

check the appropriateness of each laboratory measurement uncertainty by comparing 

against metrologically traceable reference values and uncertainties provided.
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 are one of food contact materials (FCMs), extensively 

often treated with coating, additive, and adhesive materials to enhance its functional 

properties.  Therefore, contaminants such as optical brightening agents, antimicrobial 

constituents and heavy metals can migrate from paper based FCMs to food.  This 

work proposed the method validation for lead (Pb) and cadmium (Cd) analysis in 

the paper.  It is necessary that the laboratory has to validate this testing method to 

  The paper based FCMs 

was digested using microwave digestion in acidic condition.  All metals were then 

analyzed by inductively coupled plasma mass spectrometry (ICP-MS) which is instead 

2948-2019 standard due to unacceptable accuracy in adsorbent-paper.  The results 

indicated that this method can detect the metals in the acceptable range of TIS criteria 

as Pb lower than 3.0 mg kg-1 and Cd lower than 0.50 mg kg-1.  The bias and precision 

studies showed that percentage of recovery and relative standard deviations of two 

95%.  Thus, this test method for determination of two heavy metals in food contact 

Keywords: heavy metals; paper for food contact; method validation; microwave 

digestion; ICP-MS

The schematic diagram of determination of lead and cadmium in food contact paper using 

microwave digestion followed by ICP-MS.
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extensively in food packaging technology to help maintaining food freshness for 

study, we used a single particle inductively coupled plasma mass spectrometry (SP-

the storage conditions as 20 °C, 40 °C for 1, 7 and 10 Days, and 70 °C for 2 hours 

and 6 hours. The migration solution was characterized with SP-ICP-MS to observe 

were potentially migrated into food simulants, especially when in contact with acetic 

acid or acidic substances.  

Keywords: Silver nanoparticles; Single particle inductively coupled plasma mass 

spectrometry; Food packaging; Migration; Food simulants
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A method based on single particle inductively coupled plasma mass spectrometry 

(SP-ICP-MS) was developed for investigation of microplastics released from 

consumer products. In SP-ICP-MS, a standard type nebulizer was used for sample 
-1 in order to minimize background 

signal of dissolved carbon species which can blind carbon particle signal leading to 

incorrect measurement. Under this condition, the calibration graph of dissolved forms 

of carbon was prepared in the range of 1 – 5 µg L-1 by using sucrose solution as 

a source of carbon. The calibration of polystyrene particles was linear in the range 

of 1 – 6 µm with the size detection limit of 400 nm. This proposed method was 

applied to the determination of particle size of laboratory synthesized polystyrene 

latex in ethanol solution. The particle sizes measured by SP-ICP-MS were larger 

than the sizes reported by scanning electron microscopy (SEM) which was due to 

matrix interferences of ethanol solution. Ethanol was then removed from polystyrene 

particles suspension before the analysis by centrifugation at 6000 rpm for 10 minutes, 

then the supernatant was discarded, followed by adding deionized water to suspend 

the particles. After the washing process, the sizes observed from SP-ICP-MS were 

similar with sizes observed from SEM. Then, the developed SP-ICP-MS method 

was applied to observe the release of microplastics from consumer products with the 

results compared with the results from dynamic light scattering (DLS) and SEM.

Keywords: Microplastics; Release; Plastic products; Single particle inductively 

coupled plasma mass spectrometry
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Since zinc oxide (ZnO) nanoparticles have antimicrobial and UV light-absorbing 

properties, they are widely employed in industry, particularly in food packaging, 

paint, and consumer products such as sunscreen. It is essential to control the size and 

stability of ZnO nanoparticles. In this study, ZnO nanoparticles dispersed in deionized 

water, triton X-100 as a non-ionic surfactant media, cetyltrimethylammonium 

bromide (CTAB) as a cationic surfactant media, and sodium dodecyl sulfate (SDS) as 

an anionic surfactant media were analyzed using single particle inductively coupled 

plasma mass spectrometry (SP-ICP-MS) along with settling experiment which 

gathered at various temporal and vertical distances. The combination of SP-ICP-MS 

and the settling process allows for the investigation of particle concentration and size 

the stability of ZnO suspension. The ZnO nanoparticles were found to be more stable 

in an anionic surfactant, SDS, than in other media, based on the mean size and total 

concentration observed which suggested to have slow sedimentation. Transmission 

trend as observed by SP-ICP-MS technique, implying that this newly developed 

method can be used as a characterization tool to evaluate the stability of nanoparticles.

Keywords: Zinc oxide nanoparticles; Single particle inductively coupled plasma 

mass spectrometry; Surfactant; Suspension stability; Settling
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n and wastewater 

treatment. It can remove the suspended impurities by coagulating them into larger 

 

However, the present of heavy metals like Manganese (Mn), Chromium (Cr), and 

Cadmium (Cd) in large amounts can negatively impact the water quality. At present, 

the analysis of heavy metal content in alum according to Thai Industrial Standard 

(TIS) 165 - 2011 uses the graphite furnace atomic absorption spectrophotometer. 

However, a limitation of this technique is a time-consuming and not suitable 

for routine work. The linearity range of these heavy metals were narrow between   

0 – 20 µg/L; therefore, the high-concentrated sample need to be diluted about 200 

times from the initial concentration. Additionally, the determination of Cd required 

more tedious to prepare the calibration plot for each sample separately. In this work, 

the heavy metals in alum were tested by digesting the sample with 1:1 nitric acid 

and then quantifying the amount of Mn, Cr, and Cd simultaneously by using an 

Inductively Coupled Plasma Mass Spectrometer (ICP-MS). The linear range of three 

elements was 0 - 1000 µg/L. The bias and precision studies showed that percentage of 

recovery and relative standard deviations of three elements were between 80 - 110% 

and a linearity range over a higher range of concentration level reducing the necessity 

of sample dilution process. As a result, this developed method was suitable for routine 

work in the analysis of heavy metals in alum using ICP-MS.

Keywords: Aluminium sulphate; Alum; Heavy metals; ICP-MS
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quality control purposes is recognized and recommended by international, national 

and professional organizations worldwide. Due to the unavailability of matrix matched 

CRMs in our country, TRM-F-2007:elements in turmeric powder (Curcuma longa) 

key elements. It was developed under the trade name of Thailand Reference Material 

(TRM). 

analytical techniques: isotope dilution mass spectrometry (IDMS), gravimetric 

standard addition (GSA) and external calibration. Homogeneity and short-term 

stability were studied using external calibration technique, while long-term stability 

was studied using IDMS or GSA. Statistical data shows that TRM-F-2007 is 
oC for 3 weeks and it is stable at room 

temperature at least 3 years. Characterization of the elements requires at least two 

as information value. 

The entire process of production, measurement and the statistical models used are all 

controlled according to the quality system ISO 17034:2016, ISO/IEC 17025:2017 and 

ISO Guide 35:2017, respectively. Therefore, TRM-F-2007 is reliable and traceable to 

SI units through unbroken chain. This TRM is suitable for quality control purposes 

such as method validation, and quality control sample.
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Protein-based glues are natural polymers used as adhesives, binders, and consolidants in 

and behavior on light exposure may alter the physical and chemical properties of the 

artwork such as shrunk, cracked, rigid, and brittle. Although there are many techniques 

mild conditions is still a shortcoming. Herein papain, belonging to a proteolytic 

enzyme group capable of digesting large-sized proteins into smaller molecules, 

monitored by the hydrolysis of -benzoyl-arginine-p

presence of a yellow color produced by a product, p-nitroaniline, can be measured 

at 430 nm. . To identify the optimum condition for the use of papain, various factors 

including enzyme concentration, reaction temperature, incubation time, the presence 

of papain on adhesive paste removal was studied on the canvas samples. Scanning 

Keywords: Conservative arts; Low-cost enzyme treatment; Papain; Protein-based 

glues;
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The development of polyphenol-protein complexes has gained increasing attention 

due to their potential to enhance the antioxidant activities of proteins. In this study, 

ols), the major ingredient in green tea, were investigated. Papain was incubated in the 

presence of catechin, the precipitate discarded, and the remaining enzyme activity in 

the activity of the enzyme resulting in the diminishes of the yellow-colored product 

observed at 410 nm. The presence of catechin enhanced the papain activity at low 

concentrations, while the high concentrations substantially decreased the formation 

of the yellow product. The activity of complexes was detectable throughout the entire 

studied pH range, but it was especially high close to the pH optima of the enzymes. 

the transformation of the microenvironment of their aromatic amino acids. These 

results could provide valuable guidance for the future food industries.

Keywords: Catechin; Papain; Protein-polyphenol interactions; Structural properties
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removal of green and red reactive dyes. These processes are photolysis (with only UV 

lamp), oxidation (with only potassium persulfate) and photooxidation (with UV lamp 

plus potassium persulfate) processes. All processes were done in a simple UV reactor. 

Firstly, the absorption spectra and linear calibration graphs of both reactive dyes were 

carried out using UV-Visible spectrophotometer. After that the conditions of treatment 

lamp, sample volumes, UV lamp powers, potassium persulfate concentrations and 

a PTFE tubing (200 cm length, 0.86 mm i.d.), a 10 mL of sample volume, a 36 W 

of UV power, a 3.0 %w/v of potassium persulfate and a 350 mg/L of green and red 

dye were selected. From the results, the photolysis process of green and red dyes 

achieved 100% dye removal in 80 mins, respectively. For the oxidation process, a 

green dye was removed 35.95% of the dye in 90 min, while a red dye was removed 

18.33% of the dye in 60 min. And for the photooxidation process, green and red dyes 

achieved 100% dye removal in 25 mins, respectively. Results also revealed that the 

photolysis and oxidation processes, respectively.

Keywords: Green dye; Red dye; Photolysis; Oxidation; Photooxidation
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Leucomalachite green (LMG) is produced through the transformation of malachite 

green (MG). LMG is commonly used in the aquatic industry to control and treat diseases 

caused by fungi, parasites, and protozoa in aquatic animals. Its popularity stems from 

humans. Therefore, enzyme-linked immunosorbent assay (ELISA) was developed for 

detection of LMG based on the immunocomplex binding between antibodies labeled 

H
2
O

2
, the blue immunocomplex was obtained By measuring using the method UV-vis 

spectrophotometry . The linear range of LMG is from 0.1– 4 ug/L with a detection 

limit of 0.039 ug/L. The limit of the quantitative value was 0.13 ug/L. The ELISA 

developed for the detection of LMG in aquatic animals had high precision and low 

detection limit. This LMG biosensor showed considerable potential as a testing tool 

for the sensitive detection of trace LMG. The selectivity and the ability of quantitative 

analysis of the method were validated in real food samples. This LMG biosensor 

showed considerable potential as a testing tool for the sensitive detection of trace 

LMG. 

Keywords: Leucomalachite green, Enzyme-linked immunosorbent assay, Aquatic 

animal
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a simple one-step hydrothermal process at 160 oC. The synthesized particle was 

290 and 370 nm. The FT-IR spectra showed bands corresponding to the functional 

6

3-/

6

4- 

surface and electrolyte, suggesting that its suitability to be applied as electrochemical 

sensor.
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Catalyst Informatics has received a lot of attention [Takahashi et al., Chem. Commun. 

2023, 59, 2222.], where the multiple relationship analyses in the datasets of high-

throughput experimentations (HTE), published data, and/or computational development 

are performed by data management techniques to guide access to the demand for 

desired catalyst performance. Herein, Support vector regression (SVR) and the Bayesian 

optimization processes based on systematic HTE data [Taniike et al., ACS Catal. 2020, 

10, 921; ibid. 2021, 11, 1797] and literature data [Shimizu et al., ChemCatChem 2021, 

13, 3636] are applied to the design of catalysts for the oxidative coupling of methane 

(OCM), which produces C
2
 compounds (C

2
H

4 
and C

2
H

6
) from CH

4

catalysts showing C
2
 yield higher than 15.0% in the 1st validation under the present 

reaction conditions, however the 2nd attempt of SVR using the updated dataset including 

the 1st validation results was not able to suggest any other potential OCM catalyst. While, 

Bayesian optimization was examined repeatedly for three cycles of prediction, validation, 

and dataset updating processes. It could guide the new catalyst design toward the upper 

range for C
2
 yields: the number of occurrences with the best C

2
 yield value higher than 

15.00% was 3, 8, and 14 catalysts, respectively, in the 1st, 2nd, and 3rd validation. 

However, the best C
2
 yield value did  not change at around 16.5%. Accordingly, data-

of catalyst investigations [Nishimura et al., Catal. Sci. Technol. 2023, 13, 4646].

Keywords: Heterogeneous catalyst informatics; Oxidative coupling of methane (OCM); 

Uncovering insights, Machine learning (ML); Support vector regression (SVR); Bayesian 

optimization processes

            

Figure 1. Results of SVR and Bayesian optimization-driven catalyst investigation
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Nickel catalysts are used to enhance catalytic activity in ethanol steam reforming; 

support possesses acidic sites which increase coke formation. It has been shown that 

partially doping alumina support with ZrO
2
 can improve the stability, adjust the 

2
-

doped-Al
2
O

3 

reduction will be discussed.

Keywords: Ethanol steam reforming; ZrO
2 

-doped-Al
2
O

3
; Ni catalyst; Magnetic 

inducement

CC-O-02



Pure and Applied Chemistry International Conference 2024 (PACCON 2024)

Computational modeling of carbon monoxide oxidation on platinum supported 

on cerium dioxide 

Iskra Z. Koleva, Hristiyan A. Aleksandrov, and Georgi N. Vayssilov* 

*Corresponding author’s e-mail address: 

supported on CeO
2
 we modeled the process on mononuclear platinum species and 

Pt clusters employing periodic density functional calculations with PW91 functional 

we used U parameter of 4 eV. The models represent regular CeO
2
(111) surface and 

Ce
21

O
42

results in previous computational studies.

The mechanism involves two reaction steps, oxidation of CO and restoration of the 

catalyst via reoxidation. The lowest activation barriers are calculated for the reaction 

paths via Pt2+(CO)
2
 or Pt4+(CO) complexes: 22 – 35 kJ/mol. Via the dicarbonyl 

complexes, Pt2+(CO)
2
, the barriers are 24 - 40 kJ/mol, while the barriers for the 

reoxidation of the catalyst with O
2
 are somewhat higher, 49 - 69 kJ/mol. Under 

oxidative conditions, in presence of Pt4+, the calculated barriers are 35 - 53 kJ/mol on 

CeO
2
(111) surface, and 22 - 27 kJ/mol on the nanoparticle. 

The CO oxidation on platinum clusters occurs with relatively low activation barriers 

when the clusters are completely covered by CO, namely 40 and 50 kJ/mol on ceria 

surface and 47 or 19 kJ/mol on ceria nanoparticle. Thus, both platinum clusters 

and cationic species feature relatively low activation barriers, in agreement with 

experimental results.

GNV acknowledges the support of the project EXTREME, funded by the Bulgarian 

Ministry of Education and Science, D01-76/30.03.2021 through the program 
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theory 
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reduction reaction (ORR), which plays an important role in clean energy production such 

to oxygen molecules. To date, this perspective is still in an early stage of development, and 

achieved with intrinsically chiral metal surfaces without chiral monolayer adsorption. Recently, 

we have successfully developed chiral imprinted Pt-Ir alloys with mesoporous features by 

electrodeposition of metal salts in the simultaneous presence of non-ionic surfactants and 

various chiral compounds such as the enantiomers of phenylethanol. These designer materials 

can perfectly retain molecular chiral information, even after template removal. This allows 

using them for various applications such as asymmetric synthesis of chiral compounds 

and enantioselective analysis. In this contribution, we study chiral imprinted mesoporous  

Pt-Ir obtained by electrodeposition at -0.05 V vs Ag/AgCl with charge density 8 C cm-2 as an 

observed when using an achiral electrode of analog composition or which has been imprinted 

with the opposite enantiomer with the spin selectivity percent up to 49 %. This work opens up 

intrinsically chiral metal surfaces.

Keywords

Figure 1. Illustration of the concept using a chiral imprinted mesoporous Pt-Ir 

electrode to promote ORR.
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In recent years, photocatalysis has emerged as a promising technology to address 

of the photocatalysts, several strategies are commonly employed. Among them, 

materials, modifying both crystal and electronic structures. This work investigates 

the preparation and properties of I-doped Bi
2
MoO

6
 nanosheets. While the overall 

crystal structure remains unchanged, the substitution of iodate groups in the Bi
2
MoO

6 

 

I-doped Bi
2
MoO

6

Additionally, H
2

molg-1h-1, 

surpassing the performance of pristine Bi
2
MoO

6
 (1 molg-1h-1) by several orders. 

Our comprehensive characterizations indicate that the improved activities stem from 

the increased surface area, exposure of appropriate facets, and enhanced carrier 

separation. This research sheds light on the crucial role of ion substitution in tailoring 

photocatalytic materials for advanced environmental and energy applications.  

Keywords: Photocatalyst; Photodegradation; Hydrogen evolution 

                             

CC-O-05



Pure and Applied Chemistry International Conference 2024 (PACCON 2024)

Chotika Yoocham, and Pattaraporn Kim-Lohsoontorn*

 Centre of Excellence on Catalysis and Catalytic Reaction Engineering, Department of Chemical 

Engineering, Faculty of Engineering, Chulalongkorn University, Bangkok, 10330, Thailand

 *E-mail address: Chotika.yooc@gmail.com, and pattaraporn.k@chula.ac.th

Methanol has garnered considerable attention as a renewable and environmentally friendly energy 

source, derived from non-petroleum feedstocks such as CO
2
-based products. This has led to a 

value-added hydrocarbon products can be produced through remarkable processes, such as 

atmospheric pressure, maintaining a reaction temperature of 500oC. This investigation was 

2
/Al

2
O

3
 ratio 

micropore volume decreases to mitigate the retained species that lead to coke precursors within 

the zeolite structure. While phosphorus promoter could neutralize the catalyst by enhancing 

                                                                                                                                                                

Keywords: HZSM-5; MTO; C
2
-C

4

 

Figure 1 
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Concerning the problem of greenhouse gas, this attention has been focused 

on the conversion of CO
2
 to value-added hydrocarbons via catalytic 

hydrogenation. This research aimed to improve the property of cobalt-based 

catalysts in CO
2
 hydrogenation by adding the Mn and Mg as promoters.  

A parent 20CS and promoted catalysts (20CS1Mn and 20CS1Mg) were 

synthesized and characterized by N
2
-adsorption, XRD, H

2
-TPR, H

2
-TPD and 

CO
2
 TPD techniques. The catalytic performance in CO

2
 hydrogenation was 

oC under atmospheric pressure.  

 

20CS1Mn 

and 20CS1Mg catalysts leads to the ease of catalyst reduction. This is due to the 

2 2
 

strongly adsorbs on the promoted catalysts because of electronic promoter. The 

CO
2 
hydrogenation over the promoted catalyst demonstrates the possibility of chain 

polymerization during the reaction time (2, 4 and 6 hrs.) even low CO
2
 conversion 

(approximately 2-4%). The reactions over 20CS1Mg and 20CS1Mn catalysts present 

the selectivity of C
2

+ approximately 1.5%, whereas the parent catalyst could not be 

Keywords: CO
2
 hydrogenation; Cobalt-based catalyst; Mn promoter; Mg promoter
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provide eco-friendly alternatives to fossil fuels, reducing greenhouse gas emissions. 

jet fuel and green diesel. The main objective of this study is to produce components of 

3
/SiO

2
 as a 

the research aims to establish a connection between the active species of the catalyst 

and catalytic performance while also delving into the reaction pathways. The active 

species of the catalyst have been investigated by XRD and Raman spectroscopy. The 

pressure, operating at 460°C, and utilizing 8% WO
3
/SiO

2
 as a catalyst and biodiesel 

composes of 1-decene which is produced together with methyl-9-decenoate from 

cross-metathesis of methyl oleate in B100 and ethylene. A small amount of unsaturated 

C9 could be generated from decarboxylation/decarbonylation of methyl-9-decenoate. 

a major part in HVO yield resulting from the deoxygenation of methyl palmitate in 

B100. Some of C15 hydrocarbon in HVO is also produced through the decarbonylation 

of methyl palmitate.

Keywords
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By a simple sol-gel route, CuCo
2
O

4
 spinel nanoparticles were successfully synthesized 

combined with energy dispersive X-ray spectroscopy (EDX), and N
2
 adsorption-

desorption isotherms. The material exhibited a stable spinel structure with a 

crystallite size of about 26 nm and a uniform morphology. Within the interval of 30 

minutes, the CuCo
2
O

4
/PMS catalytic system could reach approximately 85% of CIP 

-1) in the optimal experiment conditions. Besides, 

only relatively low concentrations of copper and cobalt ions were leached into the 

experiment solution after the reaction, indicating the high stability of the catalyst. 

Based on its safety and high catalytic activity, CuCo
2
O

4
 can be a feasible approach for 

the treatment of highly stable pharmaceuticals.

Keywords: PMS activation; Heterogeneous catalyst; CuCo
2
O

4
 nanoparticles;  
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The development of photocatalysts with strong reduction - oxidation capabilities 

environmental remediation. Comparing to a single material, a composite of more than 

one semiconductor often yields enhanced photocatalytic performance. Herein, a novel 

Cd
0.5

Zn
0.5

S/Bi
2
MoO

6
 heterostructure photocatalysts for pollutant photodegradation 

were synthesized by a two-step solvothermal method. The crystal structure, electronic 

structure and morphologies of the samples were analyzed using several characterization 

Scanning Electron Microscopy (SEM), Transmission Electron Microscopy (TEM), 

High-Resolution Transmission Electron Microscopy (HR-TEM), Energy Dispersive 

Spectroscopy (EDS) and UV–vis DRS spectra. Cd
0.5

Zn
0.5

S nanoparticles (NPs) were 

deposited onto the surface of Bi
2
MoO

6
 nanoplates. The combination of Bi

2
MoO

6
 

and Cd
0.5

Zn
0.5

S improves carrier separation and recombination, as evidenced by 

Photoluminescence Spectroscopy (PL). In addition, the composite shows improved 
2-) and holes (h+), which are active species in the 

photodegradation of Rhodamine B (Rh B). Using the optimum ratio of Bi
2
MoO

6
 to 5% 

by weight of Cd
0.5

Zn
0.5

S

two times compared to pristine Bi
2
MoO

6
 and Cd

0.5
Zn

0.5
S

pathway of Rh B photodegradation was proposed based on liquid chromatography–

mass spectrometry (LC-MS).

Keywords: Cd
0.5

Zn
0.5

S/Bi
2
MoO

6
, heterostructure, photodegradation
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Nitrogen-rich graphitic carbon nitride (g-C
3
N

5
) has emerged as a promising and 

fascinating photocatalyst for tackling problems related to antibiotic pollution. In this 

work, porous g-C
3
N

5
 (pCN) was fabricated via facile two-step pyrolysis technique 

using 3-amino-1,2,4-triazole (3-AT) as precursor. The as-prepared samples were 

characterized by various analytical methods including XRD, SEM, TEM, BET, 

UV-Vis DRS, PL and photocurrent. The pCN sample exhibits a porous structure 
2. g-1

3
N

5
 

(bCN). In addition, pCN sample not only promotes charge transfer properties but also 

suppresses photogenerated electron-hole recombination. Photocatalytic experiments 

indicate that pCN sample displays the highest photocatalytic activity, which eliminates  
-1

source. The addition of peroxymonosulfate (PMS, HSO
5

-

process. The results of scavengers reveal that •O
2

, 1O
2
, SO

4
, •OH, h+ are reactive 

oxygen species (ROS) contributing to SMX removal. Interestingly, the catalyst retains its 

high activity and stability even after four consecutive reuse cycles. This work provides 

a feasible strategy to design and modulate g-C
3
N

5
 photocatalyst activated by PMS for 

antibiotic removal in wastewater.

Keywords: N-rich graphitic carbon nitride; g-C3N5 ¬photocatalyst; Sulfamethoxazole 

degradation; Antibiotics; PMS activation.
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In this work, perovskite LaFeO
3
 was prepared via citrate sol-gel method and simple 

o oC, 

and the non-metal material g-C
3
N

4
 was synthesized via one-step thermal polymerization 

of urea. Besides, the urea-derived LaFeO
3
/g-C

3
N

4

contents of LFO were fabricated by facile ultrasonic dispersion and calcination methods. 

The samples LFO, g-C
3
N

4

photoluminescence spectroscopy (PL), and DRS analysis. Additionally, the photocatalytic 

activities of as-prepared catalysts were evaluated through the degradation of tetracycline 

hydrochloride (TCH) under simulated natural light irradiation. The concentration of 

TCH was determined using the UV-Vis spectroscopy method with absorbance at 276 

3
N

4
 

and LaFeO
3
, revealing that there are no impurity phases in this composite. Moreover, 

content corresponds to the theoretical percentage. At equilibrium, the adsorption capacity 

photocatalytic activity of this composite was attributed to the formation of the Z-scheme 

hole pairs in agreement with the results of PL and the improvement on the adsorption. The 

radical trapping experiments also reveal that O
2

•  is a dominant oxidative specie for TCH 

.

industrial waste treatment is feasible given the high content of metal-free g-C
3
N

4
 from 

urea as well as abundant, non-toxic, low-cost chemical with simple synthesizing methods.

Keywords: g-C
3
N

4
; LaFeO

3
; g-C

3
N

4
/LaFeO

3
 photocatalyst; Z-scheme heterojunction; 

Tetracycline hydrochloride
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In this work, BiVO
4
 was composited with g-C

3
N

4

ultrasound-assisted method to fabricate BCN heterojunctions. The crystal structure, 

composition, morphology, optical, and electrochemical properties of the catalysts 

were comprehensively analyzed through some analytical techniques such as XRD, 

FESEM, XPS, BET, DRS, PL, transient photocurrent response. Additionally, their 

photocatalytic performances were determined by evaluating the degradation of 

tetracycline (TC) under visible light irradiation. The results indicates that the BCN 

sample with the mass ratio of BiVO
4
 and g-C

3
N

4
 of (2:1) exhibits higher photocatalytic 

activity than that of the pure g-C
3
N

4
 and pure BiVO

4
 and the performance achieves 

trapping experiments showed that •O
2

 is the dominant radical in the degradation 

photocatalytic activity through the Z-scheme charge transformation system. Overall, 

this study demonstrated that the composite BCN appears to be a viable material for the 

development of future photocatalysts for the environmental degradation of organic 

pollutants.

Keywords: BiVO
4
; g-C

3
N

4
; Tetracycline; Visible light irradiation; Z-scheme.
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The rapid industrialization and increased use of organic dyes for production in many 

industries have led to extensive environmental pollution concerns. In this research, we 

investigate the synthesis and applications of nitrogen and sulfur co-doped graphene 

quantum dots (N,S-GQDs) as photocatalysts for degradation of organic dyes. N,S-

GQDs were prepared via hydrothermal method with incorporation of nitrogen and 

sulfur heteroatoms (ammonium sulfate was used as nitrogen and sulfur sources) into 

the GQDs structure, using glycine as the carbon precursor. Analyses of their structural 

and chemical properties were performed using various analytical techniques consisting 

of XRD, TEM, and SEM-EDX. Carbon, oxygen, nitrogen, and sulfur were discovered 

dye solution that was used to evaluate the photocatalytic performance under visible 

concentration of methylene blue was measured using UV-visible spectrophotometer 

at a wavelength of 665 nm, The results demonstrate that N,S-GQDs can contribute to 

temperature with 77 % conversion.

Keyword: Photodegradation; Photocatalyst; Graphene quantum dots; GQDs; Dye 

degradation; Visible light; Methylene blue
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Lignocellulosic biomass waste is considered as a renewable, low cost, and environmental-

friendly carbon source to produce graphitic carbon materials. Herein, we report a simple 

route to transform sugarcane bagasse into graphitic nanostructured materials via two steps 

processes of a hydrothermal carbonization and pyrolysis with the presence of FeCl
3
 and ZnCl

2
 

as activators. The obtained graphitic carbon nanostructure materials are then characterized 

using scanning electron microscopy (SEM), high-resolution transmission electron microscopy 

that the graphitic carbon (SB-Fe) has the highest graphitic degree of I
G
/I

D

the highest degree of graphitization of 68.47%. The formation of graphene-like structure of  

°. In addition, by combination 

of FeCl
3
 and ZnCl

2
 in graphitization process, the graphitic carbon (SB-FeZn) shows a lower 

2/g) than  
2/g). The adsorption-desorption isotherm and pore size distribution of both 

samples exhibited a typical type-IV which an abundance of mesopores and micropores were 

present.  The possible pore development was ascribed to the formation of molten ZnCl
2 
and  

Fe-species, which then act as templates inside the carbon to form pore structures and an ordered 

graphitic carbon structure resulting in porous graphitic carbon structure. In conclusion, this 

simple process successfully converts the sugarcane bagasse waste in to a higher value-added 

graphitic carbon nanomaterials. However, further studies are required for the development of 

Keywords: Sugarcane bagasse; Biomass; Graphitic carbon; Catalytic graphitization
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We have developed an environmentally friendly method for synthesizing hollow 

mesoporous aluminosilicate nanomaterials, utilizing nanocellulose as a sustainable 

template. To achieve this, we initially derived cellulose nanocrystals and cellulose 

nanoparticles from sugarcane bagasse through a chemical treatment involving nitric 

acid, sodium hydroxide, and hydrogen peroxide. Cellulose nanocrystals were obtained 

through hydrolysis with sulfuric acid, while cellulose nanoparticles underwent further 

hydrolysis with Fe
3
O

4
 nanoparticles. The synthesis of mesoporous nanomaterials 

was carried out using a sol-gel process with tetraethyl orthosilicate (TEOS) and 

sodium aluminate as precursors, maintaining a Si/Al ratio of 7.5. We systematically 

prepared a comprehensive series of samples by adjusting crucial parameters, such 

as the concentration of cetyltrimethyl ammonium bromide (CTAB) utilized as a 

co-template, types and contents of nanocelluloses, and water-to-ethanol ratios. 

As a result, we successfully prepared hollow spheres and hollow rods mesoporous 

aluminosilicates which contain non-ordered mesoporous shell structures featuring 

pore sizes of 2-3 nanometers. Additionally, wormlike pores were also observed. The 

tuned between 2-4 nanometers by adjusting the size and quantity of the nanocellulose 

templates employed during the synthesis process.

Keywords: Nanocellulose; Green template; Hollow mesoporous nanomaterials; 

Aluminosilicate
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The growth of vehicle industries increases the demand for rubber tires, resulting in 

the methods to reduce environmental concerns as follows as Bio-Circular-Green-

Economy (BCG). Many researchers have developed a way to utilize rubber tires in 

new applications, such as catalysts and adsorbents. To synthesize a rubber tire as a 

solid acid catalyst, the rubber tire is pyrolyzed at a high temperature to form carbon 

and further functionalized into a solid acid catalyst. Although this method seems 

promising, the process is complex and involves pyrolysis, leading to high energy 

consumption. This research aims to develop a solid acid catalyst from rubber tire waste 

using an uncomplex method and low energy consumption by sulfonation reaction 

solid acid catalyst (Amberlyst-15). The TW-SO
3

 o

H
2
SO

4

research approach addresses the environmental impact of waste tires and contributes 

to sustainable catalyst development, paving the way for an eco-friendly waste 

management strategy. 

 

Keywords: Rubber tire waste; Sulfonation; Solid acid catalyst; Levulinic acid; 

CC-P-07



The 2024 Pure and Applied Chemistry International Conference 2024 (PACCON 2024)

mesopores on VOCs adsorption

Kunpirom Chainarong1, Waleeporn Donphai1,2, and Metta Chareonpanich1,2,*

1KU-Green Catalysts Group, Department of Chemical Engineering, Faculty of Engineering, Kasetsart 

University, Bangkok 10900, Thailand

2Center for Advanced Studies in Nanotechnology for Chemical, Food and Agricultural Industries, 

Kasetsart University, Bangkok 10900, Thailand

*Corresponding author’s e-mail address: fengmtc@ku.ac.th

A novel and environmentally-friendly synthesis process using a single–template pH 

alteration process was applied to the synthesis of bimodal mesoporous silica (BPS) 

from bagasse heavy ash. The surface functional groups on the BPS products were 

adsorption of both polar (methanol and butanol) and non-polar (hexane and benzene) 

concentrations in the synthesis process on the formation of controllable bimodal 

mesopores were systematically investigated. The Zn-loaded bagasse ash-derived BPS 

products exhibited outstanding adsorption performances, especially for methanol 

and benzene adsorption over the BPS with medium to large pores, of approximately 

the existence of large pores within the BPS products. This leads to the potential 

application of the bimodal mesoporous silica absorbents derived from bagasse heavy 

ash in adsorption—separation and catalytic processes.
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The quest for mitigating CO
2
 emissions has fueled research into innovative carbon 

capture technologies. ZIF-8 (Zeolitic Imidazolate Framework-8) a type of metal 

organic framework (MOF) is investigated as a CO
2
 sorbent due to its anticipated 

qualities, including pore size, adjustable pore dimension and high surface area. 

Improving ZIF-8 to be more catalytically active and stable is still needed. The synthesis 

methods are one of the processes for developing and improving ZIF-8 to make it more 

synthesis using methanol as solvent, Zn(NO
3
)

2
 · 6H

2
O as the source of metal and 

2-methylimidazole as the organic linker. The reaction mixtures were stirred to yield 

o o oC) over distinct time 

intervals (14h and 24h). The resultant material is then subjected to ethanol washing, 

electron microscopy (SEM), energy dispersive X-ray spectroscopy (EDX) and Surface 

area and Pore size analyzer (BET) are used to characterize prepared adsorbents for 

surface area, pore size distribution, crystalline structure, and morphological attributes. 

practical applications in carbon capture. These endeavors are essential in the global 

pursuit of reducing CO
2
 emissions and addressing the challenges of climate change.

Keywords: CO
2
 capture; Zeolitic imidazole frameworks-8; Solvothermal synthesis

oC 24h.
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In recent years, the continuously rising levels of CO
2
 have become a primary concern. 

CO
2
 hydrogenation is considered a promising approach to reduce the impact of CO

2
. 

Selective CO
2
 hydrogenation towards CO over Ni catalysts is challenging but CO is 

an interesting intermediate for the synthesis of higher value liquid hydrocarbon and 

S-doped carbon (1%, 3%, and 5% by weight) on Ni/Al
2
O

3
 catalysts in the gas-phase 

CO
2

oC. All the catalysts were prepared by the incipient 
oC for 5 h. The results show 

towards CO. The relationship between catalyst properties and activities was analyzed 

based on various characterization results, including SEM, TEM, XRD, FTIR, and 

CO
2
-TPD. Among the various catalysts studied, the 15Ni5GC86/Al

2
O

3
 showed the 

oC.

Keywords: Carbon dioxide; Hydrogenation; RWGS; Ni-based catalysts; Carbon 

catalysts  

        

 

Figure 1. Graphitic abstract for CO
2 
hydrogenation.
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Photocatalysts have ability to increase rate of redox reaction and thus have broad 

applications. Several semiconductors have potential to be photocatalysts. Among them, 

PbBiO
2
Br have recently gained interests and it is the focus of this work. PbBiO

2
Br 

photocatalysts were synthesized via a facile solvothermal method. The morphology of 

the samples is tuned by pH adjustment of precursor suspensions. Detailed structural 

Scanning Electron Microscopy (SEM), Transmission electron microscopy (TEM), 

and X-ray photoelectron Spectroscopy revealed that all PbBiO
2
Br photocatalysts have 

rose like structure and nanosheet structure. The thickness of the samples increases at 

facets. The obtained catalysts exhibit Methyl Orange (MO) photodegradation ability. 

PbBiO
2

2
Br at 

pH 12 is also the highest. All results suggest that pH is a valid choice to improve the 

2

similar photocatalysts.

Keywords: PbBiO
2
Br, pH, morphology, exposed facet, photodegradation
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provide the catalytic performance in aromatization reactions. In order to enhance the 

catalytic performance of BTX (benzene, toluene, and xylenes) production, 5 wt.% of 

o

sustainable innovations in chemical and separation processes in the future.

Keywords: 

conversion; BTX production
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under atmospheric ethylene pressure using 8%WO
3
 over fumed SiO

2
 (8%WO

3
/SiO

2
) and CuPS 

SiO
2
 template catalysts (8%WO

3
/CuPS-Le). The CuPS SiO

2
 template was prepared from acid 

evaporation-hydrothermal method. The WO
3
 species and dispersion were investigated by XRD, 

Raman spectroscopy, and DRUV-VIS spectroscopy. The catalysts were treated with ethylene 

2
) as an active site prior 

to the reaction. The  8%WO
3
/CuPS-Le provide evidently higher both of activity of acetylene 

(87%) and selectivity of 1,3-butadiene (77%). While, 8%WO
3
/SiO

2
 performed lower activity 

and selectivity also(37% and 23%). Cause by the dispersion of 8%WO
3
/SiO

2
 lower than 8% 

WO
3
/CuPS-Le.

Keywords: Cross-metathesis; Silica template; Tungsten oxide; Acetylene; Ethylene

Figure 1. The preparation of silica template from copper phyllosilicate [1].
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Dry reforming is an interesting reaction to simultaneously reduce methane (CH
4
) and 

carbon dioxide (CO
2
) to produce hydrogen (H

2
) and carbon monoxide (CO), which are 

further converted to value-added hydrocarbon products via Fischer-Tropsch synthesis. 

CO
2
 reforming of CH

4 2
–ZrO

2 
support was synthesized using a 

soft template-assisted co-precipitation method, employing cetyltrimethylammonium 

denoted as CZ(x). Subsequently, nickel was loaded onto the support through the 

incipient wetness impregnation method. Results showed that pH precipitation levels 

2
 and ZrO

2
 formed,  

CeO
2
–ZrO

2
 ratios and associated chemical properties. Ni/CZ(8.5) catalyst exhibited 

the highest CH
4
 and CO

2
 conversions, as well as H

2
/CO ratio. The activity was also 

more stable during the reaction compared to the other catalysts. This can be attributed 

to the Ni/CZ(8.5) catalyst having a higher surface oxygen vacancy and increased 

basic sites on the CZ(8.5) surface. These properties enhanced CO
2
 adsorption and 

dissociation, thereby reducing carbon accumulation on the catalyst during the reaction.

Keywords: Dry reforming; CeO
2
–ZrO

2
; Precipitation; Surface properties; Nickel 

catalyst
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Nickel is a common catalyst used in ethanol steam reforming due to its ability to break 

the C—C bond, but it easily deactivates from carbon deposition on the active sites. 

The use of support with oxygen vacancies, such as gadolinia-doped ceria, has been 

shown to reduce coke deposition on used catalysts. However, the dopant percentage 

is generally low which can cause poor distribution in the main support structure. 

to reduce coking. It has been found that dopant distribution can be controlled by the 

of gadolinia-ceria-doped alumina support via ammonia precipitation method. The 

°C. The surface area of the prepared supports are 

characterized using the BET method, and the amount of carbon deposition on used 

catalysts was analyzed using thermogravimetric analysis.

Keywords: Magnetic inducement; Ni catalyst; Gd
2
O

3
-CeO

2
 doped Al

2
O

3
 support; 

Ethanol stream reforming
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In this study, the direct methanation of biogas to biomethane was performed via a 

CO
2
 methanation reaction over Ni-based catalysts. The catalysts were prepared by 

a simple impregnation method using the evaporation-to-dryness technique. The 

catalytic enhancement of as-prepared catalysts in terms of CO
2 
conversion and CH

4
 

°C, and atmospheric pressure. 

The variation of CaO loading on Al
2
O

3

2
O

3
 catalyst exhibited the highest CO

2 4
 yield 

°

2
O

3
 support. As a result, the catalyst containing 

2
 conversion of 

86.3 % and CH
4
 yield of 86.2 % at lower temperature of 275 °C. Furthermore, the 

sequence for loading Ni and CaO on Al
2
O

3
 support was studied by using the optimum 

2
O

3 

°C, the CO
2
 conversions were 

11.1% to 76.2% for sequential-impregnation method and co-impregnation method, 

respectively. Various characterization techniques including BET, XRD, H
2
-TPR,  

CO
2
-TPD, and H

2
 chemisorption were performed. The characterization results 

revealed that the promotion of CO
2
 adsorption and H

2
 dissociation active sites is 

necessary to carry out CO
2
 methanation.

Keywords: Biogas; CO
2
 methanation; Ni-based catalysts; Calcium oxide
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The selective hydrogenation of methyl palmitate (MP) to hexadecanol over CuMgAl-

2
 pressure. The catalysts were prepared by the  

comparison. The crystal structure, reducibility, and Cu dispersion were examined by 

characterized by XRD, H
2
-TPR, and dissociative N

2
O adsorption using H

2
-TPR. The 

Cu dispersion of the catalysts depends on the calcination temperature. Cu/MgAlO 

Cu dispersion) shows a higher stability within 6 h. While Cu/MgAlO calcined at  

be due to the presence of acid sites at the surface of the catalysts together with a 

relatively lower Cu dispersion.

Keywords: Hydrogenation; Copper LDHs; Methyl palmitate; Hexadecanol

CuMgAl-LDHs 
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with methanol to form fatty acid methyl esters (FAME). Commonly, homogeneous alkaline 

catalysts are used, but catalyst removal from the reaction mixture poses a problem. Additionally, 

methanol’s extremely low solubility in the oil phase hampers the reaction, necessitating 

 Anion-exchange 

TM 

for 4 h with 

stir bar, two liquid phases persisted with large droplets of one phase in the other throughout and 

the resin beads agglomerated in lumps. 

enhanced the yield compared to that from the conventional one. In the conventional setup, 

 The enhanced performance of the RPB could be attributed to improved inter-phase 

mass transfer. The rotational movement of the bed promoted better contact between the two 

phases, ultimately boosting the reaction rate.

Keywords

Heterogeneous catalyst
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Reusing CO
2
 to produce methanol is one of the ways to deal with large CO

2
 emissions 

issues. However, Flue gases emitted from industries not only contain CO
2
 but also 

have various impurities, of which CH
4
 is a common one. To minimize the cost of CO

2
 

4
 separation was therefore to study the 

tested by feeding a trace amount of CH
4

with CO
2
 and H

2
 to produce methanol in the batch reactor by the ethanol-assisted method 

results, the best condition with 1% CH
4 2

 conversion 

and 34.67% of methanol yield. The CO2 conversion and methanol yield of all the 

systems with CH
4
 gave greater results when compared to the system without CH

4
. This 

is possibly due to the reducing ability of CH
4,
 and CO generated from CH4 dry reforming 

reaction that could reduce the catalyst from Cu2+ to Cu  which is better for methanol 

synthesis reaction and can be proved from XRD and XPS. After observing the physical 

characteristics of the used catalyst by TGA, SEM, and BET, it was found that the change 

was minimal when the CH
4
 present in the system was less than 1.75%. The presence 

of a low amount of CH
4 2

-to-methanol 

conversion reaction in terms of CO
2
 conversion and methanol yield.

Keywords: Methanol; CO
2 

utilization; CH
4 

impurity; Cu/ZnO; Low-temperature 

methanol synthesis, Alcohol-assisted 

     

Figure 1. XPS Patterns of fresh Cu/ZnO catalysts and used Cu/ZnO catalysts in the system with and 

without CH
4
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2
 emissions is increasingly 

highlighted to combat climate change. Currently, the most successfully commercialized 

technology for CO
2
 capture is perhaps amine capture technology. CO

2
-containing 

waste gas is passed through an absorber with amine solution as an absorbent. More 

2 
can be absorbed chemically in the amine solution. One of the 

commonly used absorbents is aqueous monoethanolamine (MEA) solution. If MEA 

is used, carbamate and ammonium ions form from the reaction between MEA and 

CO
2
 after absorption. This spent absorbent is regenerated in a reboiled stripper, which 

requires heat to operate, to reclaim the absorbent and release high-concentration 

CO
2
 gas. This project studies electrodialysis as an alternative means for absorbent 

regeneration with co-conversion of CO
2 3

 particles, converting waste 

CO
2
 was used to imitate industrial spent absorbent. CaCl

2
 solution was used as a 

CaCO
3

3
 directly on electrodialysis membrane. This 

issue. Process variables such as current density and additives in calcium solution will 

Keywords: Amine-Captured CO
2
; Calcium carbonate; Ion-exchange membrane; 

Electrodialysis; Carbamate
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This research is a survey-based study aiming to diagnose the concepts of chemistry 

that underlie living organisms. Data was collected from 243 high school students 

The research tool used was a closed-ended diagnostic test with four options. The 

and literature reviews. The content covered atomic elements and compounds, water, 

and organic compounds in living organisms, including carbohydrates, proteins, lipids, 

nucleic acids, and chemical reactions within cells. Data analysis was conducted using 

descriptive statistics. The results revealed that most students hold misconceptions, 

especially at the molecular level and in symbolic representations, particularly regarding 

Keywords: High school students; Chemical basis of life; Diagnosis
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model on the topic of rate of reaction

Parinya Mutcha and Chatree Faikhamta*

STEM plays important roles in developing students’ science competency for 

sustainable development goals (SDGs). However, little is known about key features 

of STEM learning activities integrated with SDGs, particularly in chemistry class. 

explanations during 6E STEM integrated the BCG economic model, one of the 

models leading to the SDGs, into the topic of rate of reaction. The participants were 

The results indicated that STEM-BCG models using the theme of banana ripening and 

explanations. Students were very engaged in real-life problem situations, such as 

rate and used the data to solve problems. They designed innovation using the inquiry 

process and the engineering design process under the BCG economic model. They 

also developed their perspective on banana-related businesses to set goals or identify 

problems. They had a better understanding of the rate of chemical reactions, such as 

of bananas. The implications of STEM-BCG for other chemistry topics are discussed.

CE-O-02



Pure and Applied Chemistry International Conference 2024 (PACCON 2024)

student’s sensemaking practices through dialogical  

argumentation with chemistry concepts
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country contexts and distinct achievements. The new player in the STEM area, 

problems by gathering awareness to support the well-being of communities. This 

study aims to investigate the development of 24 high school students’ sensemaking 

practices throughout an entrepreneurial STEM-BCG chemistry learning activity. 

The data were collected from their worksheets and dialogs which were transcribed, 

then all data were analyzed by the combination of content analysis and inductive 

analysis underpinning of qualitative research design to describe their sensemaking 

practice around the concepts of 
results are presented in three sub-practices. Firstly, their modeling practices were 

elevated by the infusion of clients who require the visualization of what they would 

invest with chemistry ideas on the practical. Secondly, their explanation practices 

given community, but they need to recall those messages by individual inquiring or 

collaborative problem-solving. Thirdly, their interpreting and using data practices 

showed a little growth through this lesson due to their lack of practice in turning the 

pain points into a marketing opportunity but they could embed the circular concepts 

to make more meaning in their pitching the solution. Further study around teaching 

STEAM-BCG or chemistry based on community-based chemistry could focus more 

of all stakeholders or partnerships for sustainable problem-solving.

Keywords: STEM; BCG; Sensemaking practice; Entrepreneurial skills
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organic chemistry for high school students and in many countries, including Thailand, 

it has been included as a learning outcome. This work objective is to illustrate using an 

Participants were 17 ninth graders who enrolled in an AP chemistry subject. The activity 

comprises 2 parts: In part 1, students play a card game to practice writing the structures of 

the information in the clue, the students investigated a mystery cube and discovered how 

an ester is structured on its blank face. Finally, they designed their mysterious cubes. 

carboxylic acids and alcohols were provided for them. Then, using Padlet software, they 

created infographics to present perfume. By analyzing data from observation, scoring 

students’ works, and self-assessment (mean=2.96, S.D.=0.19), students were able to apply 

cube. In addition, students could create their mysterious cubes and infographics to present 

their work well. This indicated that students could apply critical and creative thinking 

throughout the activity.  

thinking

Figure 
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problems- solving skills. The BCG Model is holistic economic development in which 

it is not only developing the economy but also promotes social development and the 

conservation of the environment to be balanced, stable, and sustainable. Both seem 

essential to integrate students into learning processes until they could develop their 

knowledge and abilities. Therefore, the researcher came up with the idea of utilizing 

value of local plant, especially mangosteen in their communication. The target of the 

study was grade-5 students.  students analyzed the local plants and designed 

dye activities consisted of “What is the plant” “Let’s get to know the plant” “Plant 

extraction” “Tinting” and “Tie dye”. This step is integrated science process. The 

students learned simple extraction, mathematics through design pattern on the clothes 

and how was the changing of color from plat after added Mordant. Phase 2: Problem-

solving phase, students’ self-learning step. This step the researchers gave the task to 

students with the satiation “What are the appropriate color and Mordant of designed 

pattern clothes?”. It was found that students could explored, collected data, discussed, 

analyzed their local plants, and chose the appropriate color and Mordant of designed 

pattern clothes for increasing the value of plants in their community through natural 

tie-dye activity. 
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school students using experimental-based learning
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Chemical equilibrium is one of the fundamental topics to establish well understanding 

in other chemistry topics. However, many high school and undergraduate students 

were found to have several misconceptions on chemical equilibrium. It is therefore 

crucial to investigate misconceptions that students have on this topic and to help them 

improve their conceptual understanding through several learning activities. In this 

work, the conceptual changes in chemical equilibrium of Grade 11 students were 

studied after they had learned about chemical equilibrium using an experimental-based 

technique. Herein, 44 students did the two-tier diagnostic test (10 multiple-choice 

with open-ended questions) on the chemical equilibrium prior to learning and after 

the Chemical Equilibrium Constant’ experiment in which students learned to calculate 

during learning process. The questions on the diagnostic test were designed to 

Characteristics of equilibrium state, and Changing equilibrium conditions. It was 

higher than those of the pre-test (p-value<.05

learning using the experimental-based technique.

Keywords: Chemical equilibrium; Conceptual changes; Experimental-based learning
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Gas chromatography experiment usually involving analytical chemistry learning 

aspects by calculating parameters such as resolution, peak area and plate number 

from chromatogram. However, since the retention time and selectivity in gas 

chromatography (GC) were governed by the thermodynamics of the phase transition. 

In this installment, the basic thermodynamics underlying separation in GC were 

being cooperated with basic gas chromatography experiment. The molecular 

analog volatile chemicals such as toluene,  octane. 

only investigation of analytical features but also calculation of standard free energy 

m
), partition 

students were required to demonstrated how to operate the instrument and how to 

properly collect data from chromatogram. In order to evaluate the results in both 

analytical and physical chemistry aspects the students also must learned how to 

calculations and displayed relationship between the obtained thermodynamics values 

and GC conditions.

Keywords: Interdisciplinary; Gas Chromatography; Thermodynamics
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observe the movement of potassium permanganate in water. However, this chemical 

permanganate can cause irritation. To address these issues, this study developed a 

simple and engaging small-scale chemistry experiment for middle school students 

seconds. This allowed students to comprehend the direction of substance movement, 

from areas of high concentration to areas of low concentration. They also learned that 

color intensity at equilibrium.

Keywords: ; ; Green chemistry
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area. This force is vital in industrial applications such as detergents, oil recovery, 

paints, foods, and pharmaceuticals. Traditional surface tension measurement methods, 

experimental parameters indicated that videos should be recorded at approximately 

These measurements are carefully taken at the drop edge to maintain a misplacement 

to-metric conversion, the reference scale in the image must be more than 80 pixel per 

n

n

design and analysis as appropriate for chemistry labs, ensuring precise results. 

of surfactants. 
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The alcohol-related content in high school chemistry covers chemical structures, 

nomenclature, and basic chemical reactions. To promote science competency in 

applying crosscutting concepts to solve real-world problems, we developed the learning 

substitution and oxidation reactions. In the second part, students were introduced to 

ethanol could eventually turn permanganate solution into brown manganese oxide, the 

alcohol test kit that is safe for household use, the class discussion led to a unanimous 

agreement on choosing a potassium permanganate test for further investigation. The 

third part involved a guided inquiry where students designed a small-scale experiment 

alcohol spray and alcohol gel. The average satisfaction with the course materials and 

constraints. 
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Gomphrena globosa

base titration. This novel indicator’s performance was compared with the traditional 

phenolphthalein indicator in the context of titrating potassium hydrogen phthalate 

enhance the eco-friendliness and accessibility of acid-base titration, we developed a 

low sample volume (in microliters), ease of operation, and portability, all in line 

, the endpoint 

of an acid-base titration can be easily determined by observing the indicator’s color 

change with the naked eye. Notably, our method’s performance closely aligns with 

approach opens the door to more sustainable and accessible chemical analyses. This 

indicator can be easily implemented as an alternative experiment to the conventional 

acid-base titration for both high school and undergraduate chemistry classrooms.

Keywords Gomphrena globosa 

µ
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Teaching physical chemistry in line with curriculum learning outcomes involves 

approach enhances the overall learning experience, promotes information-seeking, 

understanding of physical chemistry principles among students. They exhibit a 

more assertive attitude, engaging in increased opinion exchange and demonstrating 

greater determination in presentations. Evaluation results, including exam scores, 

work pieces, and presentations, are consolidated into a score scale aligned with the 

future teaching activities, ensuring alignment with curriculum goals and facilitating 

continuous improvement. The aim is to guarantee that students successfully achieve 

the curriculum’s learning objectives.
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This research 

logarithmic functions to comprehend and address challenges in chemical kinetics. The 

th

math pretest and posttest to evaluate mathematical literacy before and after employing 

the backward design method, using a paired t-test. Furthermore, a paired t-test was 

groups for interviews, one comprising students with high scores in both chemistry 

and math tests, and the other consisting of students with a high score in math but a 

2

comprehended and could demonstrate chemistry formulas, enabling them to tackle 

without a deep understanding, hindering their ability to apply mathematical concepts 

to solve chemistry problems.

Keywords

function 
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the Industrial and Environment Chemistry course were asked to implement their 

can collaborate in the real-world environment, promoting critical thinking and 

collecting precise environmental data. These approaches allow students to immerse 

the quality of soil such as pH and humidity as well as small living things in the lotus 

the environmental quality assessment requires analysis of many elements. The 

as a model for the larger environmental system.

Keywords: 

protocol
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help prevent bacteria and other viruses. The ethanol content of the disinfectant spray 

the disinfectant spray should be simple, rapid, and reliable. In this study, the amount 

of ethanol in the disinfectant spray was determined by alcohol oxidation using a 

chemical reagents used are potassium dichromate (K
2
Cr

2
) solution, ethanol standard, 

change from orange (Cr6+) to green (Cr ) in the reaction. For the quantitative analysis, 

the application on a mobile phone and further converted into absorbance, comparing 

ethanol and K
2
Cr

2

2 

in the sample by measuring the color intensity from mobile phone camera results 

Furthermore, this experiment will help students develop practical and analytical 

high school chemistry labs with limited equipment, it encourages students to explore 

Keywords: Ethanol spray; Colorimetric method
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4 4
 

electrolytes for creating electrolyte gels and gel batteries applied in electroplating 

experiment. To compare durable electric potential values of galvanic cells persisted 

4 4
 electrolytes, 

Zn-Cu (electrode) were tested. The result revealed that galvanic cell potential using 

4 4

 

4 4
 mixed with carrageenan 

of electroplating experiment. The electric potential of gel battery initially stood at 

battery. This work indicated that 0.10 M electrolyte solution and carrageenan are 

suitable options for fabricating gel batteries for use in electroplating experiments in 

high-schools. High concentration metal-contaminated waste can be diluted and turned 

into electrolyte gels.

Keywords: Electrochemistry; Electrolyte gels; Hydrocolloid; Galvanic cells
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Microplastics and plastic additives in open dumping site soil from Thailand
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In Asian emerging countries, a large amount of plastic waste is discarded into open dumping 

sites without adequate management. In open dumping sites, plastic waste is expected to be 

deteriorated and fragmentated into microplastics (MPs) by long-term exposure to UV light, 

and plastic additives would be released into the surrounding environment as well as MPs. 

plastic additives in Asian dumping sites, especially in Thailand. In this study, we collected 

12 soil samples around an open dumping site in southern Thailand and analyzed MPs and 

organic plastic additives. As results, the huge numbers of  MPs were detected in soil samples, 

negative correlation between MP abundance and distance from the open dumping site in each 

sampling point were clearly observed. As for plastic additives, organic compounds including 

 

Di(2-ethylhexyl) phthalate (DEHP: CAS#: 117-81-7) showed the highest concentration followed 

by di-n-butyl phthalate (DnBP: CAS#: 84-74-2) and tris(2-chloroisopropyl) phosphate (TCIPP: 

mass concentration of MPs in soil (Fig. B). These results suggest that open dumping site is a 

point source of MPs, and MPs act as a vector of harmful plastic additives into the environment.

Keywords: Open dumping site; Microplastic; Plastic additives; Point source; Thailand
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from avocado peel (AvP-char). The material was prepared by carbonization of 

avocado peel and KOH activation. The porous structure of the adsorbent AvP-char, 

with a large surface area of 878 m2.g-1

2
 sorption and scanning 

 

90 mg g-1; the adsorption process reached equilibrium at 120 mins, and 0.5 mg mL-1 

the AvP-char showed high adsorption capacities and was derived from agricultural 

environmentally friendly antibiotic adsorbent.
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microcapsules
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Phase change materials (PCM) can be used as latent heat thermal storage (LHTS) 

systems. Due to the phase transition, encapsulation of PCMs is normally required to 

avoid leakage of liquid PCM to the surroundings. The material commonly used for 

microencapsulation shell is melamine formaldehyde (MF) due to its good thermal and 

mechanical stability, and chemical resistance. However, formaldehyde, one of MF raw 

the residual formaldehyde that might be remained in the microencapsulated PCMs 

(microPCMs) should be minimized and removed. In this work, microPCMs were 

synthesized by in-situ polymerization using MF resin as a shell and n-Hexadecane 

as a PCM core. The MF prepolymer was prepared by varying the molar ratio of 

melamine (M) to formaldehyde (F). Residual formaldehyde content and properties 

of microPCMs were analyzed. The standard perforator method (EN 120) was used 

for the determination of residual formaldehyde, which exists in a ppm concentration 

range. Free formaldehyde in microPCMs is extracted with water and toluene and then 

derivatized by a 2,4-dinitrophenylhydrazine (DNPH) agent before being analyzed 

by high-performance liquid chromatography (HPLC). The molar ratio of 1:3 of M-F 

monomers showed the least residual formaldehyde content in microPCMs, while the 

Keywords: Phase change material; Microcapsule; Melamine formaldehyde; Residual 

formaldehyde; Formaldehyde detection
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Urban wastewater containing fat, oil and grease often creates problems not only when 

collecting and transporting sewage to wastewater treatment plants (WWTPs) but also 

This grease must be disposed of properly, or this can be a challenge, with the potential 

transform this waste into a valuable product. In this research work, the utilization of this 

conditions relating to initial temperature, amount of calcium oxide and volume of 

water were optimized using response surface methodology (RSM) in order to achieve 

the maximum product yield within the acceptable acid value for commercialization 

purposes. Results showed that using 5g of brown grease, the optimized conditions 

were an initial temperature of 60, a stoichiometric mole ratio of CaO/g sample at 

1.285, and water at 25%, resulting in a product yield of 6.63g with an acid value of  

is lower than permitted. However, the stability and characterization of the produced 

calcium soap should be assessed before commercialization.

Keywords: Brown grease; Calcium soap; Fusion method; RSM; Wastewater
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Aqueous biphasic systems (ABSs) based on water-in-salt electrolytes (WISE) have 

garnered considerable attention in liquid-liquid interphases, especially in energy 

storage devices, due to the wide electrochemical stability window.(1, 2) In our study, 

lithium chloride (LiTFSI- LiCl) ABS using an optical microscope. Our observations 

reveal the liquid-liquid interphase at the microscale and instability phenomena at 

the interphase through high-resolution imaging. We also analyze the unwanted 

solid phase formation within ABS using Transmission Electron microscopy (TEM), 

of solid phases, such as salt concentrations and temperatures. This study not only 

implications for developing novel applications reliant on ABS stability.

Keywords: Aqueous biphasic systems, Water-in-salts electrolyte, ABS stability

 phase diagram and optical microscopy images of the LiCl-LiTFSI-H
2
O with the blue 

monophasic and purple biphasic regions at 298.15 K.
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MoO
2
/MoS

2
/MoP heterojunction (MoO

2
/MoS

2

through the core-shell structure, resulting in a MoO
2
/MoS

2

high adsorption of redox species, excellent electrical conductivity, and high reaction 

kinetics. This MoO
2
/MoS

2
-1 at 1 A g-1 and an excellent 

rate capacitance (487.18 F g-1, 16 A g-1). The prepared MoO
2
/MoS

2

16 A g-1 after 3,000 cycles, highlighting the promising prospect of the electrode for 

supercapacitor application.

Keyword: Nanostructure; Heterojunction; Heteroatom dual doping; Reduced 

graphene oxide; Supercapacitor
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The present work deals with the fabrication of electrode material, that is, ruthenium 

phosphide nanoparticle decorated phosphorous-rich hierarchical porous carbon (Ru
2
P/P-

HPC) with a three-dimensional (3D) architecture by the facile carbonization of celery root 

followed by chemical activation. Celery roots are used as the precursor to prepare HPC 

due to extensively cultivated worldwide as human food and an abundant 3D structure, 

which remain unused and produce enormous pressure on the environment. HPC serves as 

both a support and a current collector. The inclusion of Ru
2
P into the P-HPC backbone, 

that is Ru
2
P/P-HPC, serves as the electrochemically active species. Several spectroscopic 

and microscopic methods are used to characterize the fabricated electrode material. The 

prepared material possesses pore volume of 1.91 cm3 g-1. Scanning electron microscopy 

image of material shows a unique 3D hierarchical porosity. The formation of this 3D 

hierarchical morphology depicts stable architecture showing improved electrochemical 

performance. Cyclic voltammetry, galvanostatic charge-discharge measurement, 

and electrochemical impedance spectroscopy are used evaluate the electrochemical 

performance of the prepared electrode material. The electrochemical study reveals a high 

 F g-1 for Ru
2
P/P-HPC. Finally, the strategy presented in this 

work provides valuable insights for designing electrode material for supercapacitors (SCs) 

.

Keyword: Supercapacitor; Hierarchical porous carbon; Transition metal phosphide; 

Biochar; Three-dimensional architecture 

EE-O-07



Pure and Applied Chemistry International Conference 2024 (PACCON 2024)

valorization

Suthawan Muangmeesri1, Daria Lebedeva1, Lala Ramazanova1, John Ralph2, and                           

Joseph S. M. Samec1*

1Department of Organic Chemistry, Stockholm University, Stockholm 106 91, Sweden

2U.S. Department of Energy Great Lakes Bioenergy Research Center, University of Wisconsin-Madison, 

Madison, 53726, USA

*Corresponding author’s e-mail address: joseph.samec@su.se

In the quest for an economically competitive and environmentally responsible 

the often overlooked bark component. Currently, bark, comprising 10% of timber and 

pulpwood, is predominantly incinerated, while the tops and branches, accounting for 

up to 50% of the bark, remain largely untapped This study focuses on maximizing the 

potential of bark by extracting valuable aromatic compounds from the lignin in spruce 

yielded monophenolic compounds with yields surpassing traditional nitrobenzene 

oxidation by a factor of 30. Additionally, we successfully isolated carbohydrate pulp, 

the transformative potential of softwood bark, transcending its conventional role 

economically and ecologically.
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More than 1,300 million tons of food waste have become organic waste per year. 

This waste inevitably brings about environmental pollution such as soil pollution, 

water pollution, and air pollution which probably results in greenhouse gases and 

global warming. The study aimed to reduce organic waste by composting which 

complied with the standards. Accordingly, the appropriate composter design was 

developed to cope with 5 kg of household waste. The mechanism of composters 

decomposition process mainly focused on studying the impact of aeration, temperature, 

microorganisms, moisture, pH, and nutrients. In the initial fermentation step, the 

moisture of organic waste was operated at 40-95%. Concurrently, the decompose 

the moisture was decreased in the range of 1-9% and the pH in the range of 6-7.7. The 

ratio of carbon to nitrogen (C: N) was explicit at 17:1 and the value of organic matter 

(OM) exhibited 38-59 % by weight. In addition, the total nitrogen content (total N), 

the total phosphate content (total P
2
O

5
), and the total potassium contents (total K

2
O) 

were revealed contents at 1-4%, 0.5-1%, and 0.7-1.6%, respectively. 

Keywords: Composting; Organic waste; Composting machine; Composting process
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Rice straw is indeed regarded as one of the most abundant agricultural biomass 

resources in many rice-producing regions among Asia countries. Although, it is 

method must be considered in order to get a better quality of biocoal. It is shown that 

rice straw has carbon content around 39.73% and high heating value (HHV) about  

15.28MJ/Kg. Torrefaction is a thermal treatment technique that involves heating 

biomass at 200-300°C in an inert environment to enhance its properties as a fuel or 

feedstock in a variety of applications such as power generation and other industrial 

in an oxygen-free condition. This study paid particular attention at both qualitative 

and quantitative analysis of gases generated throughout the thermal treatment process, 

of rice straw biomass. The amount of gas products of pyrolysis condition upon weight 

loss decomposition was in the order of H
2
<CH

4
<CO<CO

2
, whereas torrefaction 

produced only minor gases of CO and CO
2

torrefaction and pyrolysis provided varied solid, liquid, and gas yields of 79.30%, 

16.95%, 4.04%, and 29.63%, 48.87, 21.50%, respectively.
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In this work, waste chicken eggshell was applied as precursors for the preparation 

of copper-calcium hydroxide nitrate (CuCa HDS), a wet air oxidation catalyst, in 

the removal of methyl orange (MO) dye from water. The eggshell was calcined for 

4 hours at varying temperatures, 750oC -1050oC, to obtain bio-CaO. The CuCa HDS 

catalysts were hydrothermally heated in 30 minutes assisted with metal oxide method, 

at the control Cu: Ca molar ratio of 4:1. The physicochemical, structural and surface 

properties of bio-CaO and catalysts were investigated. The catalytic activity of the 

catalysts was evaluated in degradation of MO, through catalytic wet air oxidation 

process under ambient conditions, using 500 ppm of MO, and 2 g/L of catalyst 

loading. The results showed that the optimum calcination temperature of 900oC 
2g -1). All CuCa HDS 

wastewater treatment. 

Keywords: Bio-calcium oxide; Copper-calcium hydroxyl double salt; MO removal; 

Catalytic wet air oxidation process
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It is well accepted that high electron-hole recombination is the main problem 

creation of heterojunction with BiVO
4

was prepared by photo-deposition method. The addition of 5 wt% silver is the optimal 

sunlight toward degradation of reactive red 141 (RR141) dye and oxytetracycline 

of RR141 dye and OTC antibiotic under natural solar irradiation. The removal of the 

with excellent cycling ability. Photo-generated hydroxyl radicals play the major role in 

activity. This work demonstrates the promising avenue for increasing the performance 

of the sunlight-responsive photocatalyst for environmental remediation.

Keywords
4
; Heterojunction photocatalyst; Silver decoration; Sunlight
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Phase change materials (PCMs) have the potential to be used in building construction 

promote sustainability in the building sector. This research investigates the thermal 

located in Bangkok through energy transfer simulation. DesignBuilder software was 

of indoor temperature reduction and annual energy saving. Buildings with an 

integration of a 2.5 cm thick PCM layer in the wall were compared to those without 

were studied.  The energy savings were compared between two scenarios: a building 

home situation, and a 12-hour HVAC operation, indicating a scenario of normal stay-

at-home throughout the night. The results found that PCM with a melting point of 

28 °C was most suitable for use in buildings located in Bangkok due to the highest 

annual electricity bills. However, during the summer when outside temperatures are 

to use in building. It potentially reduces the energy consumption for cooling by up to 

43.4 kWh, which could save as much as 192 baht in March on electricity bills.

Keywords: Phase change material; DesignBuilder; Energy saving; Numerical 

simulation; HVAC
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sodium hydroxide ratio (C
3
H

8
O

3
:NaOH), glycerol concentration, and cell temperature 

a computational software. In setting up the model, mass transport and charge transfer 

equations were used to determine the concentration gradient and ohmic resistance, 

respectively. From the simulation results, it is evident that varying the concentration of 

NaOH has an impact on the anode concentration loss, while altering the C
3
H

8
O

3
:NaOH 

on the voltage according to the cell voltage equation. The steady-state results from 

the simulation were validated with in-house experimental data which are polarization 

operating conditions.
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The dependency on non-renewable resources, particularly fossil fuels, to produce 

chemical and energy to support daily needs has resulted in growing negative 

greenhouse gas emissions, especially carbon dioxide (CO
2
) from the combustion of 

fossil fuels. Currently, using renewable energy sources, hydrogen fuel (H
2
) is a more 

is one of sustainable renewable methods for producing H
2
. A potential process that 

combines steam reforming (SR), CO
2
 reforming (DR), and water gas shift (WS) 

reactions is called bi-reforming (BR). This process can be utilized for the generation 

of H
2
 while capturing CO

2
. The process has been simulated with a series of equilibrium 

reactors on Aspen plus process simulator for hydrogen production from Water-

Hyacinth. The bi-reforming process has been investigated on a single equilibrium 

reactor (SR+DR+WS), 2 equilibrium reactors in series (SR+DR separate WS, DR 

separate SR+WS, DR+WS separate SR and SR separate DR+WS), and 3 equilibrium 

reactors in series (DR to SR to WS). The investigated results have revealed that the 

equilibrium yields of H
2
, CO, and CO

2
 products could be 0.28%, 0.08% and 0.11%, 

respectively, at 950 oC. Consequently, equilibrium reactor models could be employed 

Keywords: Simulation; Equilibrium reactor; Hydrogen production; Water-Hyacinth; 

Bi-reformation
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between anode and cathode remains unknown. This work introduces the concept of 

the Mimic Battery lies in the potential observation of electrochemical phenomena 

through operando optical electrochemical measurements in the context of batteries and 

supercapacitors, such as the Li- ion battery and supercapacitor, using a high-resolution 

optical microscope. The Mimic Battery concept can operate at an exceptionally high 

scan-rate, due to the use of ultramicroelectrodes as the working electrode, requiring 

only a small quantity of electrolyte and electrode materials designed by our group. To 

demonstrate the novelty of our approach the mimic battery is applied to electroactive 

electrolyte for supercapacitors, associated to biredox ionic liquids (CITE my nature 

Materials). Shortly, using biredox ionic liquids the capacity of EDLC are increasing 

by  2. Unfortunately, the long self-discharge time unclear. The mimic battery systems 

is used to understand the present phenomena.

Keywords: Electrochemical energy storage; Operando optical measurement; Mimic 

battery concept.

 The concept of Mimic Battery analyzed by an operando optical 

electrochemical measurement.
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The persistent presence of synthetic dyes in wastewater has become a critical 

this challenge, we have developed a novel Fe
3
O

4
–CuS@SiO

2
 photocatalyst through 

a multistep assembly technique, designed for the degradation of methyl orange 

(MO) dye in aqueous solutions under visible-light irradiation. The synthesis process 

involves the solvothermal generation of Fe
3
O

4

their encapsulation with silica (SiO
2
) shells using the sol–gel method to create the  

Fe
3
O

4
–CuS@SiO

2

achieving 94% degradation of MO within a remarkably short 20-minute timeframe, and 

demonstrates a notable sorption capacity of 100.55 mg g , underscoring its potential 

to address dye pollutant removal from wastewater. The catalyst’s superparamagnetic 

characteristics at room temperature facilitate the practical recovery of the adsorbent 

material, enhancing its usability. The study investigates the proposed MO degradation 

mechanism and assesses the impact of various parameters on sorption capacity, 

providing valuable insights for optimizing reaction conditions. Our work emphasizes 

face of dye pollutant challenges, and the Fe
3
O

4
–CuS@SiO

2
 photocatalyst stands as a 

promising avenue in this pursuit.

Keywords

degradation; Wastewater treatment
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A new oxime-functionalized carbazole chemosensor was successfully synthesized 

and utilized as a dual-analyte sensor for detecting Chlorpyrifos and Fe3+

media and binding mechanisms. The sensor could provide selective and bifunctional 
3+ 

in acetonitrile without interference from each other and other plausible interferences. 

3+

studies have unambiguously demonstrated that the sensor can detect Chlorpyrifos 
3+ by 

and Fe3+

3+ 

: Fluorescent sensor; Carbazole; Oxime; Chlorpyrifos; Ferric cation 
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with a 

 

 

of action involved the acidic and partially negatively charged phenolic hydroxyl 
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health risks for employees.

: PM ; PM
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Amine-based CO capture is a promising option for suppressing CO  emissions from 

-loaded amine stripper 

catalysts have been applied in amine regeneration process to decrease the energy 

waste sugarcane bagasse ash as a low-cost silicon source by a hydrothermal method.  

The process of amine regeneration were investigated in order to decrease heat duty. 

3
-TPD result showed that the synthesized zeolite A possessed a high acidity. 

 desorption performance 

system. These results indicated that the low-cost zeolite A derived from agricultural 

waste showed an excellent promising material to be applied in a desorption column 

capture.

: Zeolite A; Sugarcane bagasse ash; CO  capture; Amine regeneration; 

                             Amine regeneration
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This research aims to utilize sugarcane bagasse ash from sugar mills for synthesis of 

because of its low cost and environmentally friendly.

: Zeolite A; Sugarcane bagasse ash; Adsorption; Crystal violet dye

EE-P-05



Pure and Applied Chemistry International Conference 2024 (PACCON 2024)

2

Sukchit3 3 and                                

Yoothana Thanmongkhon *

1

Technological Research (TISTR), Khlong Luang, Pathum Thani 12120, Thailand; 2Department of 

Chemistry, Faculty of Science and Technology, Thammasat University,Pathum Thani 12120, Thailand; 

3Department of Chemistry, Faculty of Science, Ubon Ratchathani University, Ubon Ratchathani 34190, 

Thailand

*Corresponding author’s e-mail address: yoothana_t@tistr.or.th

Post-combustion CO  capture using amine solution has a great potential to reduce 

anthropogenic CO

energy for CO

a solid acid catalyst such as zeolite to amine regeneration process has been investigated to 

 desorption performance. 

Catalyst characterization results showed that the prepared catalyst possessed a high 

 desorption rate to ultimately reduce the amount of heat 

the blank run. Results manifested that the low-cost zeolite catalyst showed high potential 

 capture processes.

: CO  capture; Amine regeneration; Catalyst; Zeolite 

 Schematic diagram of amine solution regeneration in CO  capture
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optimal conditions by batch experiments. The result showed that as the contact time 

an increasing in adsorbent dosage resulted to a decrease in adsorption capacity. The 

R

sustainable alternative for crystal violet removal in industrial wastewater treatment.  

: Corn husk; Bio-sorbent; Adsorption; Crystal violet
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the number and characteristics of MP contamination in commercially available soft 

were investigated in this study. Soft drinks were purchased from a supermarket in 

 

of all samples. PE and PET were mainly found in the three studied soft drink brands. 

The presence of MPs in soft drinks raises concerns about potential impacts on human 

health due to their direct consumption.

Contamination; Fluorescence microscopy; Packaging.
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generate wastewater with elevated chloride ion levels. Discharging this wastewater 

to remove chloride ions from wastewater by chemical precipitation as Friedel’s 

temperature of the reaction.

: Chloride ions; Friedel’s salt; Wastewater; Precipitating reagents; 

Temperature; Molar ratio
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Bacillus

a water-insoluble solvent dye obtained from drying processing of textile industry.  

bonds and the aromatic rings were degraded. The biodegraded products metabolized 

by Bacillus Ipomoea aquatica Forsk 

and Oryza sativa

Bacillus

peroxidase
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with a comparative analysis between binder-infused and binder-free raw materials. 

the sugarcane leaf-based pellets as feedstock. The torrefaction process is explored 

into green resources for substitution on coal or fossil fuels.

: Sugarcane; Biomass
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with a comparative analysis between binder-infused and binder-free raw materials. 

the sugarcane leaf-based pellets as feedstock. The torrefaction process is explored 

into green resources for substitution on coal or fossil fuels.

: Sugarcane; Biomass
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Concerns over greenhouse gas emissions from fossil fuel usage have led to increased 

regarded as viable resources for creating biofuels to replace petroleum-based goods 

there is a lack of accuracy and reliable simulation results in designing and optimizing 

this study would be a promising design tool to predict the syngas composition under 

can be used in the scaling up of the process to reduce engineering costs and process 

networks; Multiple linear regression
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the synthesized ZnO nanoparticles. The photocatalytic activity of the synthesized 

nanoparticles was evaluated by degrading methyl orange under ultraviolet irradiation 

at ambient temperature. The results revealed that single-phase and well-crystalline 

ZnO nanoparticles with a wurtzite structure were formed regardless of fuel type. 

The ZnO nanopowders prepared with agar as a fuel had a foamy microstructure with 

photodegradation of methyl orange under ultraviolet irradiation was also achieved by 

surface area.

: Photodegradation; Organic fuels; Photocatalytic performance; ZnO 

nanoparticles; Solution combustion 
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 and CO

st

nd

: Biomethanol; Commercial methanol; ; Packed column; Sieve 

distillation
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and simultaneous removal of a wide range of synthetic dyes from water. The dispersive 

clay was hardly separated from water because of its high dispersibility but it was readily 

basic dyes in water.

: Dispersive clay; Surfactant; Flotation; Wastewater treatment; Dyes
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SEM-EDX. Their adsorption and photocatalytic activities were also investigated by 

glutaraldehyde-crosslinked alginate could improve the photocatalytic activity by 

photocatalytic of dyes and similar organic contaminants in environmental pollution 

cleanup.

alginate; Methyl orange
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activated carbon from hemp cores was developed for high-performance supercapacitors. 

thiourea as the nitrogen and sulfur sources via hydrothermal and activation processes 

 g

 g

 and power density of  

. The evaluation of the electrochemical performance indicates that activated 

carbon generated from hemp cores could potentially be used as a promising electrode 

material in an electrochemical energy storage supercapacitor. The less expensive and 

and high performance of the resulting carbon material indicate that it is achievable for 

commercial usage in supercapacitors.
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 as a 

a reducing agent. The leaching solution was then mixed with potassium permanganate 
o

 in 

 in DMSO 

electrolyte.

: pouch-cell 

. Delta-MnO  from spent alkaline batteries upscale scheme.
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attracted increasing attention due to the fact that they would be able to overcome the 

 

. After assembly of 

current cycling was performed and the resulting performance indicated that no short-

. As for the full-cell 

 and a  high coulombic 

: Solid-state zinc-ion batteries; Composite solid polymer electrolytes; 

; Polyethylene oxide 
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used for electrode and electrolyte are mainly perovskite oxides or related structures. 

Sr FeMoO

a promising anode due to its excellent performance at low operating temperatures  

Fe MoO

M is prepared by a solid-state reaction and fabricated into anode-

M 

anode support cell already shows the potential PIM fabrication method for future 

: Solid oxide fuel cell; Powder injection molding; Anode support  cell 
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developed supercapacitors for emergency light. The aim of this research was to 

that use batteries and supercapacitors. The results showed that the emergency lights 

less time to charge but have backup time and more brightness than battery-powered 

: Supercapacitor; Battery; Emergency light 
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3
PO  as ion sources. 

starch electrolyte was then assembled with the corn leaf-derived activated carbon as 

electrode materials for fabricating the supercapacitor. The electrochemical analysis 

3
PO

 at a scan rate of 

The fabricated supercapacitors also demonstrated high capacitance retention under 

enhance the electrochemical performance of the natural-based polymer electrolyte 
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Sterculia foetida

electrocatalytic reactor was 

investigated

The 

chemical structure of biodiesel products was analyzed by nuclear magnetic resonance 

The result showed our heterogeneous

Pinari and several seed oil in good yields.

: Biodiesel; ; Pinari oil; Electrolysis process; -

neous catalyst
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a

porous electrodes without the need for detailed pore-scale information or assumed 

context of porous electrode applications.

Faradaic currents
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energy sources. One standout approach for the production of green hydrogen is the 

fabricate the catalyst layer. The substantial use of this expensive material contributes 

the performance and systematically manipulate the distribution of material within the 

gas coverage generated by the electrochemical reactions on the active surface area. 

compared to the homogeneous electrode. The current density achieved with this 

Catalyst layer
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impacts the charge separation at the TiO  

-

N
trap

N
trap

 at the TiO

molecules. N
trap

 and 

 

direction from the passivating molecules to the Ti O

the appropriate energy level alignment of the passivating molecules anchored on the TiO  

of TiO
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hydrogen produced. The resistance of gas bubbles was studied by installing Anodes 

 

transferring from anodes to cathodes which caused of much power consumption. The 

  

: Alkali electrolysis; Electrode; ; Energy consumption; Stainless 

steel
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synthetic hormonally active xenobiotic compounds that can mimic endogenous 

array of E-EDCs via in vivo and in silico

CYP19A1b gene expression. Tested chemicals include bisphenol A and its analogs 

in silico screening of estrogenic potency 

in the induction of CYP19A1b expression in a concentration-dependent manner 

 

In silico docking simulations revealed that 

for hydrogen bonding with those E-EDCs. The interaction energy of E-EDCs to 

each of zfER subtypes showed positive correlations with EC  for in vivo CYP19A1b 

induction by those compounds. The in silico simulations of interactions between 

ligands and zfER subtypes may help predict in vivo estrogenic potencies of untested 

chemicals.

: Endocrine disrupting chemicals; Estrogen receptors; Docking simulation; 

CYP19A1b
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To increase the shelf life and keep texture of Khao Tom Mud (cooked sticky rice 

rice was studied. The sticky rice was soaked in sodium chloride (6 %w/v) and glycerol 

 for 8 hours at a room temperature. 

The ratio of sticky rice and soaking solutions was 1:10. The cooked sticky rice was 

mixed with the coconut milk, packed with banana leaves and vacuum plastic bags. All 

samples were stored in the refrigerator at 4 ºC for 7, 21 and 28 days. The percentage 

of retaining water content was studied. The chemical structure of sticky rice was 

studied by Fourier transform infrared spectroscopy (FTIR). The hardness was studied 

by texture analyzer technique. The result showed that the highest rate of water content 

percentage was found for sticky rice soaked in sodium chloride solution. The chemical 

changes in amylose and amylopectin structure. The short-range order of amylose 

and amylopectin, examined from the ratio of absorbance at 1047 and 1022 cm-1, 

indicated that the retrogradation was started at storage time for 7 days and the lowest 

retrogradation rate was found for sticky rice soaked in sodium chloride solution. The 

lowest rate of retrogradation from the hardness property was found for sticky rice 

soaked in sodium chloride and highest for that soaked in glycerol solutions. Sodium 

chloride solution can delay the rate of retrogradation. 

: Retrogradation; Sticky rice; Khao Tom Mud; Amylose; Amylopectin

FA-P-01



Pure and Applied Chemistry International Conference 2024 (PACCON 2024)

Chitinsee Paidech1 and Chaleeda Borompichaichartkul2*

Department of Food Technology, Faculty of Science, Chulalongkorn University, 

Payathai Road, Patumwan, Bangkok, 10330, Thailand 

*Corresponding author’s e-mail address: Chaleeda.B@chula.ac.th

a considerable amount of organic compounds and is a great source of antioxidants. 

determine oxidative stability by peroxide value, conjugated diene value, iodine value 

 

80% ethanol extract had the highest FRAP value and the lowest conjugated diene 

has the lowest acid value. This study shows that the 60%w/w ethanol extract had the 

antioxidant source for use in food products.
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In this study, narrow ranges of maltooligosaccharides (MOS) were prepared without 

fractionated by column chromatography using microcrystalline cellulose (MC) as 

ethanol) as mobile phase. Maltooligosaccharide components of each elution fractions 

were analysed by thin layer chromatography. The fractionation patterns from three 

rice starchs were similar. By using 3.2 g rice starch as starting material, typical yield 

85% ethanol fraction (maltotriose, maltotetraose) was 35-51 mg, 80% ethanol fraction 

(maltotetraose, maltopentaose) was 24-31 mg, 75% ethanol fraction (maltopentaose, 

was 16-24 mg. The information in this preliminary study will be used for upscale 

maltooligosaccharides; Microcrystalline cellulose (MC) chromatography
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The major chili production areas in southern Thailand are found in Songkhla, 

Phatthalung and Nakhon Si Thammarat provinces. In these areas, pesticides are 

applied to chili plants to control pests such as chili thrips and cotton bollworm, and 

viral or bacterial diseases such as anthracnose disease, powdery mildew, and leaf roll. 

Information on pesticide contamination of chilies from these provinces is limited. 

Therefore, this study will focus on the determination of pesticide residues in chilies 

(Capsicum annuum L.) collected from farms in Ranot district of Songkhla province  

district of Nakhon Si Thammarat province (20 samples). These sampling sites have 

been chosen since they are in main chili production areas where 3500-11000 chili 

plants are planted per area of about 2–5 rai. Some pesticides, e.g. chlorpyrifos, carbaryl, 

carbofuran, cypermethrin, λ-cyhalothrin and deltamethrin are of interest due to being 

the pesticide frequently used by farmers in the last 15 years. Chilies were extracted with 

hexane/acetone (1:1, v/v), and dichloromethane for testing (i) chlorpyrifos, carbaryl, 

carbofuran and (ii) cypermethrin, λ-cyhalothrin and deltamethrin contaminations, 

18
 solid phase extraction 

ANOVA. Most samples were not contaminated with the pesticides of interest. Two 

λ-cyhalothrin concentrations at 

µg/kg which do not exceed the maximum residue limit (MRL) of 10 

µg/kg for spices and 300 µg/kg for chilies established by the Commission Regulation 
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Mung bean meal is a byproduct of the vermicelli processing industry which remains value 

of compounds. The exploitation of potential biological functional material is important to 

improve its valued product. Polysaccharide is one of the attractive polymers which are found 

in mung bean meal. Thus, the aim of this study was to develop a way to extract and separate 

polysaccharides from mung bean meal through an alternative approach involving liquid and 

4
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2 
and 

t-butanol)
 
successfully eliminated approximately 85% of impurities, particularly proteins, from 

demonstrated the ability to stimulate nitric oxide (NO) production in macrophage cells 

(RAW264.7) than those of the non-treated group, indicating their potential in functional food 

polysaccharides and proteins, paving the way for their utilization in functional food.

phase partitioning 
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using sensomic approach. In this work, fried chicken was orthonasally evaluated 

up. Fried chicken was initially extracted by dichloromethane, in which the volatile 

and fractional distillate. Analysis of volatile components by gas chromatography-

and steam (cooked) perception. Moreover, 65 odorants detected by trained panelists 

were mainly categorized into pyrazine, hydrocarbon, and thiazole classes. This is the 
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This research explored the sensory and antioxidant properties of tomato meal extracts 

by enzymatic and ultrasonic extraction. Based on sensory attributes and antioxidant 

activity. Tomato meal was treated with bromelain at 0, 5, 10 and 15% (w/w) for 0, 15, 

min. Results showed that 15% of bromelain for 45 min was the optimum condition for 

enzymatic extraction while 30 min with ultrasonic wave was the optimum condition 

for ultrasonic extraction. The sensory scores were measured by semi-trained panelists 

using quantitative descriptive analysis with a 5-point scoring test (0-4). The umami 

and overall acceptance of tomato meal extract derived from 15% of bromelain for 45 

min were higher than tomato meal while ultrasonic extraction played a crucial role 

of glutamic acid was detected by Fourier Transform Infrared Spectroscopy (FTIR). 

The observed peak at 1407 cm-1 and 1622 cm-1 which was assigned to amino group 

structure and carboxylic group were detected. The tomato meal extracts exhibited 

: ; ; Antioxidant; 

Tomato meal
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At present, plant-based proteins are rising in popularity in food protein consumption. 

The high protein content of 70% in mungbean meal renders it a compelling protein 

antioxidant activity of mungbean peptides. Mungbean peptides were separated based 

thermal process (Maillard reaction). The sensory characteristics of all samples were 

Results showed that Maillard reaction products from P4 peptides reacting with ribose 

(R-P4) contributed to a higher score of sensory perception than its original peptides 

µ
change of Maillard reaction products was explored by Fourier Transform Infrared 

Spectroscopy (FTIR). The functional group of ribose and amino acid bonding was 

detected after the reaction. The absorption peak of the amino groups of peptide 

bound to the carbonyl groups of reducing sugar was found in the observed peak at  

1646 cm-1. Therefore, the Maillard reaction product of mungbean meal peptide might 

: Mungbean meal; Peptide; Maillard reaction; Flavor enhancer; Antioxidant
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Isomaltooligosaccharides (IMOs) are relatively new functional food as prebiotic 

carbohydrate raw materials by transglucosylation using transglucosidase enzyme 

enzymes by the high temperature of heating wasted time and could not be reused 

work proposes to use cationic biopolymers hybridization with Ca
3
(PO

4
)

2 
nanoparticles 

(CP-NPs) for immobilization of transglucosidase at concentrations of 10% and 25% 

w/v that were fabricated by beads gelation of alginate (SA) and chitosan (CS) under 

hydrophilicity of the immobilized enzyme. All samples were analyzed by scanning 

(TLC). The results showed that the optimized ratio of SA/CS is 1:2 and the 

concentration of salts was at 100 mM for completing spherical beads as increase of 

CS can form polyelectrolytic wall beads which support the reducing the decomposition 

and improving the stability of the beads. Moreover, the TLC analysis revealed that 

ransglucosidase; Polymer-inorganic hybrid; 

Isomaltooligosaccharide
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used in foods, beverages, nutraceuticals, and functional foods. In the food industry, 

in water and has low bioavailability. The objective of this research is to develop 

a curcumin extract delivery system using emulsion-coacervation that has better 

permeability than free extract for health food and nutraceuticals. Research has shown 

that the ternary phase diagram of the emulsion shows the best conditions: 50% for 

water, 20%-30% for coconut oil. A 1:1 mixture of lecithin and Tween80 was smooth 

μm. The particles were 

coacervated with a core emulsion. 70:30/1%wall_CCO was 50% for water, 30 % 

encapsulation due to the particle size of 378 nm.

schematic drawing of encapsulated turmeric extracts by emulsion-coacervation 

FA-P-10



Pure and Applied Chemistry International Conference 2024 (PACCON 2024)

Waranya rachayotha1, Phassorn Khumfu1, Ploypailin Buaban1, Benjakarn Phungphian1 and 

Yupin Phuphuak1,2,* 

1Department of Chemistry, Faculty of Science, Naresuan University, Phitsanulok 65000, Thailand

2Center of Excellence in Biomaterials, Faculty of Science, Naresuan University, Phitsanulok 65000, 

Thailand

*Corresponding author’s e-mail address: yupinp@nu.ac.th

Prebiotics are non-digestible and non-absorbable foods that support the growth 

good digestive health. Isomaltooligosaccharides (IMOs) are considered as potential 

prebiotics and are reported to stimulate the growth of organisms in rats and humans. 

amylopectin which are suitable for IMOs production. IMOs including 1,6 glycosidic 

 
o

 
o

oC) into high and low maltose syrup for comparing 

links (found in maltose and panose) and 1,6 glycosidic links on IMOs presented in 

NMR peaks at 5.4 and 5.0 ppm, respectively. This work focuses on the qualitative 

links than 1,4 glycosidic links. Thus, it can be concluded that the best IMOs 

the high peak of 1,6 glycosidic links.

: Isomaltooligosaccaride; Transglycosylation ydrolysis; 

omnin rice;  Sangyod rice
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Cannabis sativa L  

leaves are the main waste of industrial hemp plantation. This study aimed to produce 

extract of hemp leaves was investigated and evaluated for its in-vitro biological 

2
O

2
) scavenging method. In 

tannin amounts were analyzed by Folin-Ciocalteu’s assay and aluminum chloride 

colorimetry, respectively. The result showed that hemp extract showed antioxidant 

activity with the IC
50

Trolox (standard) showed at IC
50 2

O
2
 scavenging method 

showed the hemp extracts IC
50

extract, respectively. Phenolic

minimize damages of skin cells from oxidative stress. All these results suggested that 

ethanolic hemp leaves extract can be used as active ingredients in skin care products 

and as an alternative source of antioxidant compounds in the cosmetics industry.

Cannabis sativa L.; Antioxidant activity; Total 

phenolic content; Cosmetic product
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is considered to increase the bitterness and astringency of green tea. Eurotium 

cristatum

aroma of green tea from Chiang Rai, Thailand, through post-fermentation of green 

tea with E. cristatum. The E. cristatum

a density of 0.3 g/cm3 using a compression molding technique before being sprayed 

with a spore suspension of E. cristatum

E. cristatum

that E. cristatum

bitterness and strong honey test notes were present in tea that post- fermented with 

this fungus strain.

: Quality of tea; Eurotium. cristatum; Fuzhuan brick tea; Fermentation; 

Polyphenols
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Avocados are one of the most essential commercial tropical fruits with many varieties. 

It is a good source of unsaturated fatty acids, which are monounsaturated and long-

carotenoids, and several antioxidants. Coconut oil is a natural oil that is edible and used 

in many skin care products. This research aims to evaluate the avocado oil extracted 

with coconut oil for the cosmetic application. The dried avocado pulp was macerated 

in coconut oil in 1:1, 1:2, and 1:3 ratios for 3-7 days. The chemical contents, oil 

properties, and antioxidant capacity of the obtained avocado oil were evaluated. The 

The avocado oil prepared with the pulp to coconut oil with a ratio of 1:2 for 3 days 

 

100 µ
50

These results suggest that avocado oil from the dried avocado pulp extracted with 

coconut oil has good antioxidation properties similar to the previous reported avocado 

seed oil (IC
50

µg/mL) and potential for cosmetic use.
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Thailand is recognized as the world leader in cassava production and there has been a 

campaign to encourage the use of cassava in a range of industries in order to increase 

which was altered by chemical and physical methods. Octenyl succinic anhydride 

used in the physical process (cold plasma process). To archive the dried powder, the 

 

(Candida albicans ATCC 10231). Though both procedures still cause skin irritation. 

Therefore, more research is required to establish the dose that may be applied without 

; 
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is essential for laboratories to ensure accurate and reliable test results. Laboratories are 

including linearity of analytical curves, instrument and method limits of detection and 

curves for the pesticides were linear in the range of 10–180 µg/kg, with correlation 

were 5 µg/kg and 10 µg/kg, respectively. Recovery and precision were evaluated by 

replicates at each concentration level plus a blank sample. The average recovery rates 

obtained for each pesticide ranged from 74.55% to 113.17%, with relative standard 

deviations ranging from 2.77% to 13.55% for all evaluated concentrations. This 

demonstrates the excellent repeatability of the method. Overall, the method validation 

pesticides remaining in mango.
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To reduce this risk, indication of geographical origin on rice packaging has been 

investigated using its compositional elements which were transferred from soil in 

samples of rice cultivated in the northern and northeastern regions of Thailand (164 

samples) were collected. Six elemental data (Rb, Sr, Mo, Mg, P, K) were measured 

using inductively coupled plasma mass spectrometry (ICP-MS). Analyse-it program 

was used for statistical analyses. The strongest correlation was found in Mg-P (0.868) 

the relationships of the six variables, accounts for 64.0% variance. The most positive 

and 0.817, respectively. This model showed a possible approach to discriminate rice 

cultivated in the north and northeas region with p-values of elemental pairs Rb-Mo, 

ICP-MS

Scatter plot and monoplot of elemental composition of K P Mg Rb Sr and Mo
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In response to the increasing prevalence of multidrug-resistant Klebsiella 

pneumoniae, a promising alternative strategy for combating bacterial infections is 

the use of antibody fragments. In this study, domain antibodies targeting mid-log 

phase Klebsiella pneumoniae were selected from a phage library through three rounds 

slightly delay the growth of Klebsiella pneumoniae under agitation conditions. 

Furthermore, to gain insights into its inhibitory mechanism, we performed protein 

functions, including nutrient uptake, protein secretion, and adhesion. This discovery 

development, particularly in the context of combating K. pneumoniae infections. 

K. pneumoniae
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Rice (Oryza sativa L.) is one of the economic crops of Thailand and is considered a 

staple food for Thai people. This study aimed to investigate the determination of some 

heavy metals (Mn, Co, Cu and As) in unpolished rice using inductively coupled plasma 

mass spectrometry (ICP-MS) with on-lineinternal standard method. The rice samples 

3 2
O

2
 using microwave digestion at 

The linearity ranges of Mn, Co, Cu, and As were 0.05-50, 0.0025-0.25, 0.25-50, and  

0.025-0.5 µg L-1

0.055-7.656 and 0.062-8.101 µg kg-1, respectively. The concentrations of Mn, Co, 

0.021-0.027, 1.166-1.663 and 0.256-0.324 mg kg-1, respectively. As concentration in 

some rice samples were higher than the maximum level (ML). Results indicate that 

this proposed method could be used in the laboratory for the routine determination of 

these 4 heavy metals in rice with acceptable analytical performance. 
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Arsenic (As), Cadmium (Cd), and Lead (Pb) contents in Thai honey samples were 

analyzed using inductively coupled plasma mass spectrometry (ICP-MS). The samples 

digestion, appropriate dilution was performed prior to analysis by ICP-MS. Accuracy 

of the proposed method was examined by spiking standard solution into honey samples 

 % 68 1 7 2, 

respectively, obtained within the acceptance criteria (80-110%). Linear calibrations 

were obtained in the ranges of 0.1-1 mg L-1, 0.025-1 mg L-1, 0.1-50 mg L-1 for As, 

Cd, and Pb, respectively. The 
Pb were higher . L As, Cd, and Pb were 

0.0016 mg/kg, 0.00012 mg/kg, and  mg/kg, respectively. Limits of detection 

(LOQs) for As, Cd, and Pb were 0.0038 mg/kg, 0.00015 mg/kg, and 0.0041 mg/kg, 

respectively. The precision of the method was less than 10%. The determination of As, 

Cd, and Pb in 10 honey samples was also investigated. The obtained result

that the proposed method can be a reliable method for the determination of the heavy 

metals in Thai honey.

: thod validation
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lignin can cause irritation to the skin if applied at high concentration. Therefore, 

nanostructured lipid carriers (NLCs) were used in this work to reduce the irritation 

sonication, and lipid concentration, whereas surfactant to lipid and solid to liquid lipid 

palmitate and caprylic/capric triglyceride and a 50:50 ratio of tween 80 and span 40 

were used as solid to liquid lipid ratio and co-surfactants, respectively. The optimum 

48 seconds, amplitude of 56%, and lipid concentration of 1.2%. The size was slightly 

reducing the number of experiments.

: Nanostructured lipid carriers; Box-behnken design; Co-surfactant; 

Optimization; Lignin
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The combination of producing phytohormones and the ability in nutrient 

solubilization of fungal endophytes make endophytic fungi potential allies in 

promoting plant growth in sustainable agriculture. The fungal endophyte Daldinia 

eschsholtzii Oncosperma sp.) 

fungi was cultured in sterile rice grains. After incubation at 28 oC for 2 weeks, those 

inoculated rice grains were combined with charcoal and rice husks and processed 

through fertilizer compacter. All growth indexes indicate that our biofertilizer 

coral lettuce (Lactuca sativa L.). The length of shoot, fresh and dry weight of both 

p

chemical fertilizer (positive control) than those of two negative control treatments. 

Interestingly, the root length in biofertilizer treatment (15.74+

higher than other treatments including chemical fertilizer (13.12+2.64b), un-inoculate 

rice grain (12.7+ +28.48b). This can be attributed to 

the ability of IAA production of D. eschsholtzii 

D. eschsholtzii 

fungus strain holds promise as a valuable biofertilizer for enhancing sustainable crop 

production systems.

: Fungal endophyte; Biofertilizer; Red coral lettuce; Indole-3-acetic acid; 

Phosphate solubilization

A) Biofertilizer prototype; B) Red coral lettuce in biofertilizer treatment, and  

C) Red coral lettuce in control treatment (no fertilizer).
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in nature. One way to solve this problem is to develop environmentally friendly 

materials that are biodegradable after use. The researcher is therefore interested 

in applying water hyacinth into wet wipes to solve the problem. The mechanical 

properties of wet wipes by adding silica from rice husks.  The chemical structure of 

sample decreased after the addition of silica. The thickness of the sample was around 

absorption of the sample decreased after the addition of silica. The water absorption 

of the sample was about 100% when using 1% silica. In the case of ethanol medium, 

the ethanol absorption was about 30% at 1%w/w silica. Moreover, the resulting wet 

wipes showed fungi resistance when observing digital camera and optical microscopy. 

The sample was easily decomposed in nature after use.
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The antibacterial properties of avocado extract are abundant, yet it has received 

little attention from researchers. Tapioca starch/gelatin (1/2 v/v) incorporating 

study. Three group of plums (Prunus salicina) were implemented in the experiment: 

and sensory examination of the samples were performed with three replicates. The 

control of aerobic microbial density. Following 15 days, the uncoated sample 

coated sample retained its original appearance and structure without any noticeable 

Presevation; Plums
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whose major compound is kaempferol, easily deteriorate. So, microencapsulation 

techniques were used to increase stability. Therefore, the optimal ratio of encapsulated 

6:3:1, then processed into powder using Spray drying techniques for easy application, 

transportation, and storage. The physical characterizations were performed by Fourier 

preservatives.

: 

Spray dryin
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The production process of ready-to-eat resistant starch of Jasmine rice for commercial 

raw rice was cleaned, cooked with rice cooker and adding the oil vegetable (5 mL). 

After that cooked rice was stored in room temperature for 15 minutes, chilled in a 

for 3 minutes. Seven types of vegetable oils were used in the experimental such 

seed oil. The physicochemical properties, mineral, amylose contents, total sugar and 

antioxidant activities of raw rice the ready-to-eat rice (vegetable oil) and the control 

rice (without adding vegetable oil) were studied and compared. The results the cooked 

process (cleaned and cooked) decrease the total sugar, amylose and carbohydrate 

content when compared with raw rice. Based on this research data, it could be used 

the production process to produce the resistant starch for further food business.

 Resistant starch; saline soil; Jasmin rice; Total sugar

 Ready-to-eat the resistant starch of Jasmine rice
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Cyperus rotundus

to the Cyperaceae family. This plant displays various biological activities such 

present study extended to assess its utility for the enzyme inhibitory potential 

against -glucosidase, tyrosinase, and acetylcholinesterase. The dried powder of  

C. rotundus rhizomes was produced using sequential extraction over 7 days with 

hexane, dichloromethane, ethyl acetate, and methanol, respectively, by maceration 

at room temperature. The extracts were preliminarily screened for their potential to 

inhibit enzymes at a concentration of 500 ppm. The results found that the methanol 

extract exhibited the highest -glucosidase inhibition 

was more potent than acarbose as a positive control with an IC
50

C. rotundus rhizomes showed no inhibition against 

tyrosinase and acetylcholinesterase.

: Cyperus rotundus rhizomes; enzyme inhibitory activity; -glucosidase; 

tyrosinase; acetylcholinesterase.
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In recent times, there has been a rising demand for supplementary food made from 

natural extracts and organic cosmetic items that contain bioactive compounds as 

part of their ingredients. Consequently, the extracts and bioactive compounds from 

Lingzhi (G. lucidum) stand out as particularly interesting ingredients due to their rich 

G. lucidum (antler shaped lingzhi fruiting 

body) was sequentially extracted using hexane, dichloromethane, ethyl acetate, and 

and acetylcholinesterase inhibitory activities at a concentration of 50 ppm. As a 

for acetylcholinesterase. The results indicated that the mushroom extracts could be 

incorporated into the future development of skincare and dietary supplements.

: Ganoderma lucidum  Tyrosinase; 
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Cladophora glomerata, a common freshwater alga found in northern Thailand, is 

edible and high in protein content. The aim of this study was to propose an algae-

based protein as a supplement for protein-rich tempeh production. The nutrition 

ratio of sterile algae in tempeh production was 20% in cooked soybean with 0.2% of 

Rhizopus oligosporus as a starter inoculum. The fungal mycelium showed a complete 

penetration into the algae tempeh (AT) with a mixture of soybean. The total protein 

duration, the AT incubated for 48 h exhibited the acceptable odors similar to soybean 

as glutamate, asparagine, and leucine. Among the total of 18 amino acids composing 

the product, the AT comprises of umami amino acid (glutamate and asparagine) in 

and proline) in the range of 2.1–2.6%. Additionally, we produced a freeze-dried algal 

protein powder from these tempeh products, opening up further possibilities for 

innovative food applications.

: Algae; Cladophora glomerata

Tempeh and its powder (right) produced from Cladophora glomerata

(Sarai-Kai; สาหร่ายไก) (left) and dried algae (middle)
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Averrohoa 

carambola) puree was macerated for eight hours with various ethanol and water ratios 

of 0:100, 20:80, 50:50, 80:20, and 100:0. 

 and tartaric acid (TAC). The result showed 

 and 0.04-0.

FW, respectively. The 50:50 ratio showed the highest TPC and TFC, whereas the 

using L-
50 

50
 value (p ≤ .05). The 80:20 ratio demonstrated the most 

A. carambola extracts could be valuable in cosmeceuticals for 

 

: Averrohoa carambola; Star fruit; Tyrosinase; Tartaric acid; Antioxidant
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reported to show high level of carnosine (CAR) and anserine (ANS) dipeptides, but 

Thus, in this work, the quantitative strategies and conditions were studied to analyze 

CAR and ANS contents in  white feather (WF) and black feather (BF) in comparison 

2 2
PO

4
/ACN: 45/55 acts 

as mobile phase was used. The photodiode array detector was set at 210 nm. The 

temperature. The highest CAR and ANS concentrations of 3.0 and 8.4 mg/g were 

found in BF, whereas WF shows the lowest content of carnosine and anserine (2.1 and 

6.2 mg/g ). In this work, not only CAR and ANS contents of native Nin-Kaset chicken 

was revealed in comparison to local chickens, but the more convenient quantitative 

methods and conditions to identify CAR and ANS concentrations were reported here.
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The phenolic compounds in tea, especially catechin, are known as antibacterial 

research aims to extract one commercial tea with ethyl acetate and determine the 

Escherichia coli and Staphylococcus 

aureus. The ethyl acetate, the medium polar solvent, is suitable for extracting 

phenolic compounds by liquid-liquid extraction. After evaporation, the 0.2 g of crude 

extract was dissolved in 1 ml of ethyl acetate. The crude solution was minimized the 

insoluble substances by being left to stand for 30 min, and only the soluble fraction 

S. aureus, 

whereas no inhibition zone was found against E. coli. The ethyl acetate was used 

as a negative control, and no inhibition zone was found against both bacteria. The 

soluble fraction was also performed two-fold dilution with ethyl acetate before testing 

against S. aureus by liquid growth inhibition. The ½ fold soluble fraction showed 

growth inhibition and killing of S. aureus. The results show this commercial has an 

S. aureus

more.

: Commercial tea; Crude extract; Bacterial gastroenteritis; Bacterial 

inhibition; Bactericidal activity
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Cassava starch (CS) is a complex carbohydrate, also known as a polysaccharide, 

commonly found in nature. The disadvantages of the CS are poor water resistance 

and mechanical properties. This problem was solved by the addition of poly(vinyl 

alcohol) (PVA)  which is water soluble polymer and kaolin clay (KC). The CS/PVA/

at ratio of 50/50 CS/PVA blend and the glycerol was added in the CS/PVA blend at 

15% (w/w) based on with respect to CS. The various KC contents (1,2,3 and 5%w/w 

based on CS/PVA blend) was added in CS/PVA blend at constant stirring until it was 

homogenized entirely with the CS solution. After the sonication process, the polymer 

polymer matrix. FTIR spectra showed that the molecular interactions were enhanced 

330%, respectively.  The CS/PVA/KC composite was applied to extend the shelf-life 

of banana and results showed that the good shelf-life of banana was accepted. The CS/

K
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The incorporation of palladium acetate over ethylenediamine-grafted on MIL-101(Cr) 

grated by ethylenediamine (0.5-1.2 mmol/g) and followed by the addition of Pd(II) 

(0.03-0.2 mmol Pd/g) via double-solvent adsorption. The interaction between one 

amino moiety of ethylenediamine coordinated with the Cr3+ nodes of MIL-101(Cr) 

amino moiety of ethylenediamine is the anchoring site for the incorporated Pd(II) 

species. In situ

interaction between Pd2+

0, even in the presence of H
2
 

high activity for styrene oxidation (TOF ~28 h1). Furthermore, the ethylenediamine 

ligand inhibited the reduction of Pd2+ by the styrene and prevented the leaching of the 

active Pd2+ species under oxidizing and acidic conditions.

Keywords

IC-O-01



Pure and Applied Chemistry International Conference 2024 (PACCON 2024) 3

IC
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Traditional food packaging can be obtained from conventional polymers such as 

to decompose. The use of metal oxide particles as additives in food packaging 

has provoked much interest in the last decades due to their abilities to scavenge 

ethylene gas and inhibit bacterial growth, the major sources of food spoilage. In this 

presentation, we will describe the preparation of biodegradable polymer composite 

biodegradable polymer composites as active packaging for foods will be discussed. 

Keywords
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C-SFX, was designed for high-

performance perovskite solar cells (PSCs). C-SFX

p

and ultraviolet photoelectron spectroscopy (UPS) results, the highest-occupied 

molecular orbital (HOMO) level of the new HTM is positioned above the valence band 

interface. The device with FTO/SnO
2
/perovskite/C-SFX

C-SFX -3 cm2 V  

s -3 cm2 V  s ) indicating potentials of C-SFX as 

charge recombination loss and the study of long-term stability of the devices.

Keywords
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crystallographic evidence suggests solvent-dependent assembly in the solid state. 

The nature of the sulfur substituents decorating the rim of the pillararene controls 

2+ coordination 

bonds outside the cavity, as determined by 1

(btn) induced formation of pseudorotaxane host-guest complexes. Fluorescence 

the presence of either Hg2+ or Cu2+

sensing sensitivity. In addition, preliminary liquid-liquid extraction studies indicate 

that the macrocycles facilitate the transfer of Cu2+ from the aqueous to the organic 

Keywords

selectivity
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For the past few years, supramolecular chemistry has advanced in broad research 

hosts capable of forming strong and selective host-guest complexes is the key to 

manipulating interactions that are used in molecular organization. Pillararene is a 

pillar-shaped macrocycle that has electron-rich aromatic cavities and properties to 

construct host-guest complementary. In this work, we aim to investigate host-guest 

nitrile threads, a common organic linking motif for molecular assembly. Substituents 

crystallographic analysis of suitable crystals revealed a successful encapsulation 

important information for designing other complex supramolecular architecture in 

advanced material applications.

Keywords  
Frameworks (SOFs)

Figure 1. 
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Synthesis and characterization of metalloporphyrins have been attracting much 

supramolecular and biomimetic strategies using weakly binding ligands. Introducing 

gallium(III)- and tin(IV)-

porphyrins ([GaPor  and [SnPor ) due to their cationic hard-acid nature as 

ideal platforms for axial ligation such as phenolatos, i.e.

investigated their interactions with a variety of axial ligands on these Ga/Sn 

porphyrins. 

The axial ligation was achieved by dehydration reactions of [GaPor 1) or 

[SnPor
2
 (2) with various phenols, resulting in the formation of the desired 

complexes (3) or (4

but display slight lability when exposure to acids. Several products were further 

were extended to more complex phenolatos, e.g.

tyrosine derivatives.

In this presentation, the details of the synthesis, structural characterization, 

and photophysical and electrochemical properties of 3 and 4 will be discussed. 

Keywords

N

N N

N

ArAr

Ar

Ar

M M Ga3+ Sn4+

L L

L

1
 (L = OH)

3
 (L = phenolato)

2
 (L = OH)

4
 (L = phenolato)

L (phonolate) =

O

substituents

HO

O

BINOL

Ar = tBu

metalloporphyrin
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1

diisocyanide guests (Ka >105 M-1

3

multinuclear 1H and 13

the pseudorotaxanes are locked by the multicomponent reactions. The mechanically 

ring.

Keywords
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Recently, there has been an active exploration in the research of development of circular 

polarized light-emitting devices utilizing chiral organic luminescent materials. In this 

presentation, we elucidate the syntheses of novel chiral platinum(II) ([R/S-Pt(bpy)

L
1
]) and zinc(II) ([R/S-Zn(L

2
)

2
]

derivatives, and a comprehensive investigation of their structural characteristics and 

chiroptical properties. 

R/S-Pt(bpy)L
1
] displayed no discernible emission in dilute solutions, 

g-value 

on the order of 10-3. These results indicated that both enantiomeric Pt complexes 

exhibited aggregation-induced circularly polarized phosphorescence. On the contrary, 

[R/S-Zn(L
2
)

2
] exhibited emission properties in both solutions and powder samples 

(F)

respectively. The enhancement of F in the solid state indicates aggregation-induced 

rigid intermolecular interactions. The solution and powder samples of Zn complexes 

exhibited CPL with the g-value ranging from 10-4 to 10-3, accompanied by a reversal 

in the sign of CPL signals between solution and powder states. 

Keywords

Figure Molecular structure of [R/S-Pt(bpy)L
1
] (left) and [R/S-Zn(L

2
)

2
] (right), emission 

spectra and photograph of each emissions.
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To increase the shelf life and keep texture of Khao Tom Mud (cooked sticky rice 

rice was studied. The sticky rice was soaked in sodium chloride (6 %w/v) and glycerol 

 for 8 hours at a room temperature. 

The ratio of sticky rice and soaking solutions was 1:10. The cooked sticky rice was 

mixed with the coconut milk, packed with banana leaves and vacuum plastic bags. All 

samples were stored in the refrigerator at 4 ºC for 7, 21 and 28 days. The percentage 

of retaining water content was studied. The chemical structure of sticky rice was 

studied by Fourier transform infrared spectroscopy (FTIR). The hardness was studied 

by texture analyzer technique. The result showed that the highest rate of water content 

percentage was found for sticky rice soaked in sodium chloride solution. The chemical 

changes in amylose and amylopectin structure. The short-range order of amylose 

and amylopectin, examined from the ratio of absorbance at 1047 and 1022 cm-1, 

indicated that the retrogradation was started at storage time for 7 days and the lowest 

retrogradation rate was found for sticky rice soaked in sodium chloride solution. The 

lowest rate of retrogradation from the hardness property was found for sticky rice 

soaked in sodium chloride and highest for that soaked in glycerol solutions. Sodium 

chloride solution can delay the rate of retrogradation. 

: Retrogradation; Sticky rice; Khao Tom Mud; Amylose; Amylopectin
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This work focused on adsorption capacity of tetracycline (TC) by magnetic biochar 

from corncob. Biochar was prepared by slow pyrolysis, then the biochar surface was 

improved using ferric oxide (Fe3O4) for easily remove biochar from waste water 

using ultrasonication method. The interaction of Co-O@biochar composite was 

characterize by fourier-transform infrared spectroscopy (FTIR), which exhibited Co-O 

biochar was investigated by adsorption TC solution in various concentration (0, 5, 

10, 20, 30 and 50 mg/L). The adsorption performance of TC on Co-O@biochar was 

estimated by Inductively coupled plasma optical emission spectrometer (ICPOES). 

The result was found that the adsorption capacity by Co-O@biochar was higher than 

that of other sample.

: Tetracycline; Biochar; Adsorption; Magnetic; Nanoparticles
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Carbon dots (CDs) are attractive nanomaterials because of their facile synthesis, 

biocompatibility, and low cost of their precursor. Compared to the traditional 

precursors, waste biomass was also seen as carbon source. In this work, a simple 

CDs from agricultural biomass, mangosteen-derived carbon quantum dots (MCDs). 

Ethylenediamine (C
2
H

8
N

2
), sodium triphosphate (Na

5
P

3
O

10
) and  sodium thiosulfate 

(Na
2
S

2
O

3
) were used as nitrogen, phosphorous and sulfur source, to fabricate 

heteroatom-doped MCDs. The structures of the synthesized doped-MCDs were 

characterized through X-ray photoelectron spectroscopy (XPS), transmission electron 

microscope (TEM) and Fourier transform infrared spectroscopy (FTIR). TEM results 

revealed that heteroatoms-doped MCDs have a spherical shape with the average 

size around 10 nm. The optical properties of heteroatoms-doped MCDs compared 

heteroatoms-doped MCDs showed a higher quantum yield than MCDs. Moreover, 

have been investigated.

: Carbon dots; Mangosteen peel; Biomass; Fluorescence sensing; Metal 

ion sensor
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Two series of titanium complexes, bis(phenoxy-azo)titanium(IV) complexes  

( –6) and bis(phenoxy-imine)titanium(IV) complexes (7–9), were prepared by the 

reactions between one equivalent of Ti(OiPr)
4
 precursor and two equivalents of the 

corresponding ligand in hexane at room temperature. Complexes –6 were obtained 

as orange solids (48–75%), while complexes 7–9  

(75–78%). The synthesized titanium complexes were characterized by 1H and 
13C{1H} NMR spectroscopy and X-ray crystallography. The X-ray structures of  and 

4 revealed that the two ligands were κ2-coordinated to the titanium center with the 

two phenoxy groups in trans positions and the two nitrogen atoms in cis positions. 

All complexes were active initiators for the ring-opening polymerization (ROP) of  

rac-lactide (rac-LA) and ε-caprolactone (ε-CL) with living fashions. The results 

revealed that complex , having the least bulky p-methyl phenoxy substituents, 

displayed the highest catalytic activity. The polymerizations mediated by all titanium 

and narrow dispersity values. Kinetic studies demonstrated that polymerization was 

titanium complexes exhibited higher catalytic activity than their bis(phenoxy-imine)

titanium counterparts.

: Titanium complexes; Phenoxy-azo ligand; Phenoxy-imine ligand; Ring-

opening polymerization
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general formula LAlMe
2
 ( –6) {L = [(2-C

4
H

2
N

2
Cl)-CH=C(O)C

6
H

4
R], R = H ( ), 

Me (2), OMe (3), CF
3
 (4), CN (5), Ph (6

PDL with controlled molar masses and narrow dispersity values. While the electronic 

activity for the rac

4 exhibiting 

rac

via a sequential-feed approach and the second monomer could be polymerized to 

unveiled that the order of monomer addition was not crucial in this catalytic system, 

which was advantageous for synthesizing triblock copolymers. Remarkably, the 

r-CL), with a strict 

Bernoullian distribution, was successfully produced by complex 3 via a single-feed 

polymerization without 

the random copolymer can be produced by utilizing sterically unhindered aluminum 

from the pyrimidine ring of the ligand framework was believed to play an important 

role in the formation of the random copolymer. The success of this aluminum-based 

catalyst system allows for the future development of other bio-derived lactones and 

copolymers with varying properties.

: Aluminum catalyst; Ring-opening polymerization; Polylactide; 

Polycaprolactone; Polydecalactone
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Multinuclear copper catalysts are known to facilitate multi-electron transfer oxidation 

reactions in various oxidase enzymes. Similarly, multinuclear copper catalysts with 

nitroxyl radicals as co-catalysts also show improved catalytic activities towards 

aerobic alcohol oxidation to aldehydes, compared to their related mononuclear 

analogues. 
the catalytic oxidation performances of multinuclear copper complexes has not 

been reported. In this work, a class of amine-bis(triazolyl) ligands with single ( ) 

and dual amine-bis(triazole) chelates ( with 1,3-phenylene linker and with a 

1,5-naphthalene linker) were prepared. The catalytic activities of the in-situ generated 

CuBr/ TEMPO/NMI (TEMPO = 2,2,6,6-tetramethylpiperidin-1-yl)oxyl, NMI = 

N-methylimidazole) toward aerobic oxidation of benzyl alcohol were evaluated and 

compared. Single crystal X-ray analyses and cyclic voltammetry were employed to 

rationalize their catalytic performances. 

: Multinuclear copper complexes; Aerobic Alcohol oxidation; Amine-

bis(triazole); Catalysis

 

      

Amine bis(triazoyl) ligands L1-L3
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Zeolites play a crucial role in various industrial applications, such as catalysis, 

separation, and adsorption, typically in powder form. However, the conventional 

separation process is time-consuming and generates considerable waste, including 

producing larger-size zeolites. This study focuses on the synthesis of Lead Tree Wood 

(LTW) composites with zeolite NaA, NaX, and NaY. The selected wood, Lead tree 

(Leucaena leucocephala), is a fast-growing plant widely available in Thailand, with 

a wood structure that can potentially serve as zeolite support due to its larger xylem 

successful synthesis of wood composites with zeolite NaA and NaX using the standard 

synthesis method with the addition of Lead tree wood. However, the synthesis of 

synthesis method.

: Wood-zeolite composite; Lead tree wood; Zeolite NaA; Zeolite NaX; 

Zeolite NaP

IC-P-07



Pure and Applied Chemistry International Conference 2024 (PACCON 2024)

 rac ε  

Kunanon Jampakaew1 and Pimpa Hormnirun2*

1Laboratory of Catalysts and Advanced Polymer Materials, Department of Chemistry and Center of 

Excellence for Innovation in Chemistry, Faculty of Science, 

Kasetsart University, Bangkok 10900, Thailand

2Center for Advanced Studies in Nanotechnology for Chemical, Food and Agricultural Industries, 

Kasetsart University, Bangkok 10900, Thailand

*Corresponding author’s e-mail address: fscipph@ku.ac.th

A series of aluminum complexes supported by [ONN]-phenolate ligands were 

successfully synthesized and characterized using NMR spectroscopy. In the presence 

polymerization (ROP) of rac-lactide (LA) and ε-caprolactone (ε-CL) in toluene at  

70 °C. All polymerizations proceeded in a controlled manner, as evidenced by a good 

agreement between the experimental and theoretical molar masses and the observed 

for both rac-LA and ε
catalytic activity and stereoselectivity were discussed. A good isoselectivity control 

was achieved for the polymerizations, with a P
m
 value up to 0.72.

: Aluminum complex; Single-site catalyst; Ring-opening polymerization; 

Polylactide; Polycaprolactone
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Mercury ion (Hg2+) is one of the most hazardous heavy metal contaminants that can 

developed to detect mercury ions from natural water sources using silver nanoparticles 

(AgNPs). The AgNPs were synthesized using carboxymethyl cellulose (CMC) 

obtained from water hyacinth biomass. The successful formation of CMC-AgNPs 

410 nm. 

transform infrared spectroscopy (FTIR), transmission electron microscopy (TEM), 

energy-dispersive X-ray spectroscopy (EDX), and zeta potential analysis. The yellow 

color of the CMC-AgNPs solution changed to colorless when exposed to Hg2+ due to 

redox reactions between Hg2+

such as CMC-AgNPs concentration, reaction time, and pH for detecting Hg2+ were 

detection.

: Biomass; Silver nanoparticles; Mercury sensors; Colorimetric sensors
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In this work, twelve titanium complexes supported by tridentate [ONN]-phenolate 

ligands were synthesized and characterized by NMR spectroscopy. All titanium 

complexes were active initiators for the ring-opening polymerization of rac-lactide 

(rac-LA) and ε-caprolactone (ε-CL) in toluene at 70 °C. The polymerization of ε-CL 

was found to be faster than that of rac- LA. All polymerizations exhibited living 

characteristics, as evidenced by narrow dispersity values. The theoretical molar mass 

values were in good agreement with the theoretical values calculated based on three 

was achieved for the rac-LA polymerizations, i.e., all complexes produced atactic 

PLAs (P
m

concentration were exhibited for the ROP of rac-LA and ε-CL, respectively.

Keywords: Titanium complexes; Ring-opening polymerization; Polylactide; 

Polycaprolactone; rac-Lactide; ε-Caprolactone
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Cage-like silsesquioxanes (SQ) or polyhedral oligomeric silsesquioxanes (POSS) have 

been paid attention to wide-range of applications (e.g. catalysis, sensing, electronics, 

etc.) because cage-like SQ show properties like organic-inorganic hybrid compounds. 

In other words, cage-like SQ bearing organic functional groups show ability to 

develop chemical compounds with various properties such as nano size, chemical 

inertness, and high thermal stability. One class of interesting organic functional groups 

particular transition metals to serve as catalysts. Interestingly, in earlier work, our 

group successfully investigated that cage-like SQ bearing NHC/imidazolium salt on 

palladium nanoparticles show as a highly active catalyst. However, palladium element 

provides some drawbacks such as toxicity, high price, and low abundance. Therefore, 

in this work, we are inspired to investigate the composite between copper(II) acetate 

and 1-methylimidazole functionalized octakis(3-chloropropyl)octasilsesquioxane 

(POSS-Cl) to directly catalyze alkyne-azide cycloaddition (CuAAC) reactions with 

follow on recent trends, including green and sustainable materials processing and 

catalytic performance.

: Silsesquioixanes; N-heterocyclic carbenes; Catalyst; Copper 
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Polyhedral oligomeric silsesquioxane (POSS) is a hybrid inorganic-organic material, 

materials for sensors. This works designs and synthesizes a novel POSS chemosensor 

utilizing a heteroditopic concept. The incorporation of cation receptor, benzo-

15-crown-5, within the POSS structure was achieved using low cost catalysts and 

conducting reactions at low temperatures. In particular, the synthesis involved the use 

of copper-catalyzed azide-alkyne cycloaddition (CuAAC) to construct a silsesquioxane 

chemosensor based on 1,8-naphthalimide benzo crown ether. The “click” reaction 

allowed the reaction to proceed at room temperature while providing a good product 

yield. The resulting product was characterized by 1H, 13C, 29Si, COSY, HMQC nuclear 

substituent N-(benzo-15-crown-5)-4-(1,2,3-triazole)-1,8-naphthalimide ( ) was 

incorporated into the POSS structure.

: Silsesquioxane; 1,8-Naphthalimide; benzo-15-crown-5; Click chemistry; 

Sensor
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Accumulation of industrial or agricultural solid waste leads to increased environmental 

concern. Some solid waste should be recycled or converted to value-added products. 

The interest of this research is silica gel, commonly used as a desiccant in packaging 

and discarded as solid waste. Silica gel has a high percentage of silica which can be 

used as a precursor in zeolite synthesis. This work aims to use silica gel waste as a 

silica source to synthesize zeolite A, X and Y. The zeolite products were characterized 

X, and Y in sodium forms are successfully synthesized from silica gel waste by the 

conventional hydrothermal method.

: Silica gel bead; Zeolite A; Zeolite X; Zeolite Y 
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Metal-catalyzed cross-coupling is a key reaction to access valuable organic molecules 

by C—C bond formations. Several transition metals have been utilized to catalyze the 

cross-coupling reaction, particularly the second-row and third-row transition metal, 

which are costly and less abundant. Methodologies for C—C bond coupling reaction 

a cobalt complex supported by pyridine diimine pincer which exhibited their ability 

in the electrochemical homo-coupling of organohalides. According to the cyclic 

voltammetry results, the addition of benzyl halides to the cobalt complex under argon 

atmosphere resulted in the current enhancement, leading to the presence of the homo-

coupling reaction. The reactions proceeded through radical intermediates, generated 

by electricity. This reaction can be further developed as a greener methodology, as it 

reduces the by-product from the chemical reductant which is harmful to both humans 

and the environment. Benzyl halides were electrolyzed under argon to demonstrate 

the formation of C—C bond between the radical intermediates, providing bibenzyl as 

a desirable product. 

: Electrosynthesis; C-C bond formation; Self-coupling; Pyridine diimine; 

Cobalt(II) catalyst
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The proximal charge as the secondary coordination sphere in enzyme cofactor shows 

a crucial role for small molecule activation. This concept has been used to design 

various chemical catalyst by incorporating pendent polyether chain for hosting redox-

inactive cation as a second coordination sphere. Herein, we report the Ni complexes 

n
). The NiBAP

n
 complexes 

were characterized by IR, UV-vis spectroscopy and their electronic properties were 

studied by cyclic voltammetry. The synthesized Ni complexes are able to perform 

electrochemical hydrogen evolution in organic media. The addition of redox-inactive 

cation to NiBAP
n
 complexes, to generate heterobimetallic Ni complexes in situ, show 

the enhancement of hydrogen production, compared to the absence of the redox-

inactive cation, showing that the binding of redox-inactive cation to the polyethylene 

reaction reactivity.

: Nickel heterobimetallic Complex; Redox-inactive cation; Secondary 

coordination sphere; Hydrogen evolution
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Synthesis of silicon carbide by using rice husk ash from power plant wastes
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This research aimed to investigate the synthesis of silicon carbide (SiC) using silica 

extracted from rice husk ash and carbon black as the reactants. Magnesium was 

used as a catalyst during the synthesis process. The reactions were carried out in an 

alumina crucible, encapsulated in an Argon atmosphere at a temperature of 1200oC. 

The research focused on exploring various molecular ratios between SiO
2
 and Mg to 

determine their impact on the formation and composition of SiC. To characterize the 
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greenhouse gas emission in various industrial processes. This study explores the 

predict energy consumption and carbon dioxide emission of natural gas separation 

process. Three neural network architectures are systematically trained and tested to 

exhibits varying strength and weakness in predicting energy consumption and carbon 

environmental footprint of industrial operations for a cleaner and greener production.
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Microwave heating has emerged as an attractive source of heat for polymer recycling 

processes such as alcoholysis. The rapid localized heating allows for the reaction 

i.e., nonuniformity of the temperature distribution. In order to optimize the design on 

the microwave reactor for large-scale polymer recycling via alcoholysis, it is essential 

to understand and predict the temperature distribution inside the reactor. This can be 

achieved through numerical simulations of microwave heating and the hydrodynamics 

of the system. In this study, a microwave heating model is developed by one-way 

used to assess their impact on the temperature uniformity given a microwave heat 

source.
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Chemical separation is essential for several industrial processes such as wastewater 

global warming and limited oil resources, there is a need for more environmentally 

 In this study, 

we introduce a water-soluble metal-organic molecular cage as a liquid membrane in a 

triphasic U-shaped tube system to separate two organic phases: the feedstock and receiving 

phase and releases them into the receiving phase at ambient temperature. The transport of 

the use of light or chemical additives to enhance the transport of selected compounds 

beyond their equilibrium concentrations. Under light stimulation, o

is pumped unidirectionally between the arms of a U-tube apparatus, in a realization of 

be further harnessed to drive naphthalene transport in the opposite direction. We have 

extensive phase contact areas and enhanced mixing through internal circulation within 

enabling selective separations under environmentally favorable conditions.
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This study aims to investigate the feasibility of dyeing polyester with disperse dyes 

in an oil/water dual-phase system. Conventional exhaust dyeing of polyester with 

disperse dyes is typically conducted in an aqueous medium at a dyeing temperature 

of 130°C for 30 min, using a dispersing agent as a dyeing auxiliary. In this dual-

phase system, palm oil served as a non-aqueous phase with various oil-to-water ratios, 

and no dispersing agent was added. This investigation employed two disperse dyes: 

Dianix Rubine S-2G150%, representing a high-energy disperse dye, and Palanil 

Rubine SE-FG, representing a medium-energy disperse dye. The dyebath’s pH was 

adjusted to 4 using acetic acid, and polyester was dyed with 1% owf disperse dyes at 

temperatures of 110, 120 and 130°C for 30 min. The color yields (K/S values) of the 

dyed polyester fabrics were assessed and compared between the two dyeing systems. 

The results demonstrated that dyeing polyester in a dual-phase system with both dye 

types, even at 120°C, yielded similar K/S values compared to the conventional dyeing 

process. The optimal oil-to-water ratios were found to be 1:30 for Dianix Rubine 

S-2G150% and 1:90 for Palanil Rubine SE-FG. Color yield could be built-up in the 

dual-phase system, comparable to conventional dyeing. Additionally, the fastness to 

washing and rubbing, both dry and wet, were similar for both dyeing systems. Hence, 

an oil/water dual-phase dyeing system was successfully applied for polyester dyeing 

at lower temperatures without the inclusion of a dispersing agent in the dyebath for 

both high and medium-energy disperse dyes.

Keywords: Polyester; Disperse dye; Dyeing; Oil/water dual-phase system

IE-P-01



Pure and Applied Chemistry International Conference 2024 (PACCON 2024)

Komchan Meecharoen1, Khanthima Hemra2 and Sirithan Jiemsirilers1*

1Department of Material Science, Chulalongkorn University, Bangkok 10330, Thailand

2National Metal and Materials Technology Center (MTEC), Klong Luang, Phathumthani 12120,           

Thailand

*Corresponding author’s e-mail address: Sirithan.j@chula.ac.th

Porous geopolymers have become one of the most promising inorganic porous 

and chemical stabilities, and multiple applications. In addition, porous geopolymers 

can be utilized to purify the hydrogen gas as CO
2
 adsorbents in hydrogen production. 

2
SiO

3
 solution 

were mixed thoroughly by the Hobart mixer for 10 minutes, and then the slurry was 

cast to mold before curing in a microwave oven for 10 minutes at an output power of 

surface area was determined by BET. The phase composition, chemical bonding, and 

thermal properties were investigated by XRD, FTIR, and DSC analysis, respectively. 

surface area, showcasing enhanced structural characteristics and potential for CO
2
 

adsorption in hydrogen production.
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Rapid growth in food industry has resulted in increasing bio-waste causing problem 

from poultry 

feathers were hydrolyzed with 6M H
2
SO

4
 for 5 hours in order to produce amino acid 

amino acid content in the feather hydrolysate.  Furthermore, amino acid analyzer is 

cystine, glutamic, serine, proline and leucine are major amino acids with concentration 

amount of amino acids are reduced due to strong hydrolysis conditions.Tomato, as 

growth.  This liquid fertilizer may be used to generate valued added product from bio-

waste, promoting zero waste economy.

Keywords

                              

                                             a)                                    b)

Figure 1. 
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This research is focused on a facile way of preparing anion exchange membranes 

empty fruit bunch for anion exchange membrane fuel cells (AEMFCs). Both PVA 

the transport properties were studied.  For the transport properties, ion exchange 

capacity (IEC) was determined using Mohr’s titration method and ionic conductivity 

(IC) was measured using two-probe alternative current electrochemical impedance 

spectroscopy. 

Keywords: 

Ion exchange capacity; Ionic conductivity
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waste power plant in Thailand

Suwannee Missita

This study aimed to investigate the opinion of community leaders and citizens towards 

the Very Small Power Producer (VSPP) using municipal solid waste in Thailand. The 

questionnaire was employed to community leaders and citizens around the Very Small 

sampling. Descriptive statistics were used to analyze data, including frequency and 

percentage.

The survey results found that most respondents were citizens, lived in the community 

citizens around the solid waste power plant were slightly aware of the management, 

with the most coming news from their friends. The average opinion on the governance 

of the power plant was at a low level, with the highest approval on the issue of the 

generation at a moderate level. In addition, the average opinion on the governance of 

the public section was at a moderate level, with the highest approval on the issue of 

the relevant government agencies involved in solving environmental problems arising 

from the operation of the solid waste power plant at a moderate level. While the 

average opinion on governance of people was at a low level, with the highest approval 

on the issue the citizens separated the type of waste for reuse at a moderate level and 

solid waste power plant project in the community at a low level.

Keywords: Community leaders and citizens; Solid waste; Environmental; Very small 

power producer; Very small municipal solid waste power plants
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Recently, the circular economy model concept has gained increasing attention for 

sustainable ecosystems. This model aims to reduce waste and promote reusing and 

that has been used as natural raw material for synthesized hydroxyapatite (HA) in 

for fabricating biphasic ceramics of hydroxyapatite (HA) and tricalcium phosphate 

°

and chemical composition of synthesized materials respectively. Then, the biphasic 

calcium phosphate was fabricated to porous granule and sintered at 1300 oC. The 

morphology of biphasic calcium phosphate granule was observed by scanning 

electron microscope (SEM). The characterization of the pore size and their porosity 

was also investigated by the mercury porosimetry technique. The biphasic calcium 

60 % porosity.

Keywords: Biphasic calcium phosphate; Porous ceramic; Fish scale; Hydroxyapatite 

(HA); Tricalcium phosphate (TCP)
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Thailand is the third-place country in the world that exports palm oil, even though it 

was only 3.8% of the global total of palm oil producers in 2021. The country’s palm 

oil production is mainly in the southern area. However, the central, northeastern, and 

of the oil palm tree is 25 years after decreasing its fruit production. Then, the new 

palms are planted for the next cycle of cultivation, leaving a large amount of oil 

value and can be utilized as raw materials in the paper and construction industries. 

including cellulose, hemicellulose, lignin, and ash contents. The crystallinity of the 

microstructure were analyzed using an optical microscope and a Scanning Electron 

as tensile strength, tear resistance, and burst strength, were determined.

Keywords: Oil palm; Industry; Biomass; Waste material; Chemical treatment
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Recently, deep-red/NIR OLEDs have recently received more and more attention. 

′ type deep-

TNZPPI 

′ has been reported as the one 

max

′ DPANZPPI and DMANZPPI 

TNZPPI, DPANZPPI and 

DMANZPPI

′, respectively. The experimental studies and the 

high thermal and electrochemical stabilities and decent hole mobility. DPANZPPI 

and DMANZPPI  

DPANZPPI-based 

 

on max
TNZPPI-based device 

on

max
DMANZPPI-based device shows NIR emission 

max

NIR OLEDs.
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-1, -2, and -3 series, BTI-1, 

BTI-2 and BTI-3  BTI-TAZ b

H b BTI

TAZ

-TAZ series showed 

-3

BTI-TAZ series, sky-blue emission was observed. The emitter  

BTI-3

η
s

-1, -2, -3 BTI-1, BTI-2 and BTI-3

1
-S

1
-T

state through “hot exciton” channel.
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Φ
PL

2-arylquinoxaline-based cyclometalated ligands, namely, Ir-1-Me -CF
3

Ir-2-

Me -CF
3

on the PL characteristics. 

Ir-1-Me
PL

PL
 

Ir-1-CF
3 PL PL

; 

PL
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1/2

1/2
 value 

2

and exceptionally low HO
2

-
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renewable resources such as lignin have gained much 

and high electrical conductivity. However, in practical, carbon materials do not meet 

2
/

2

2

2

2
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outstanding ORR activity and stability, which has the potential to rival commercially 

3
H

3

 

2
/N

2
-saturated 
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experimental conditions to achieve the desired properties, opening doors to various 

nanotechnology and materials science applications.
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 has been increasingly posing critical risks to human health and environmental 

2.5 

2.5
 capture 

2.5
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polymers, 

with high accuracy. However, these techniques are expensive and time consuming. 
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 ions in aqueous solution. The 

 ions over 

 ions 

over several metal ions, including Pb , Ni  ions. 

 ions.
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chains. Here, we are interested in using the disposable screen-printed electrode to detect 

1
 and 

2

2 

surveillance.
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higher voltage and higher energy. In particular, using additives to improve the 

pH-responsive properties in alkaline conditions and to be soluble in WiSE. The 

The polymer prevents water reduction and coprecipitates with LiTFSI salt in alkaline 

S //LiFePO

Keywords: Water-in-salt electrolyte; pH-Responsive polymer; Solid electrolyte 

interphase
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In-organic perovskite quantum d
3

sensing applications that have excellent optic properties such as high carrier mobility, 

3 
is within 

3

3 

3 

3 
quantum dots alone could 

3 
quantum dot more 

3
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3
; Photodetector; Plasmon; Electrodes; Perovskite
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3
 particles prior to sample preparation. The results showed that the chemical 

2
O

3

2
O

3
/ 

2
O

3

2
O

3

t

2
O

3

in various applications, especially those related to radiation protection.
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luminescence, in-plane anisotropy, large exciton binding energy, robust stability, 

non-toxic chemical composition, and scalable synthesis methods that are compatible 

semiconductors like layered perovskites and transition metal dichalcogenides, 

their inorganic cores, which provides a unique handle to control their structures and 

electronic properties.
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Perna viridis

3

3 3 
extraction process mainly consists 

3 3 
has plate shapes with a 

3
 platelets possess aragonite 

3
 is investigated by FT-IR and 

3
 platelets are stacked into layer structures 

3
 could be dispersed 

3

3

3

sustainability.
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Nickel 
impellers and ship propellers. During service, it is exposed to seawater containing sand. 

α, β′ phases and κ
I
, κ

II
, κ

III
,
 
κ

IV
o

µm sand particles 

o α phase still remained 

β κ o

κ α
β

o

5
FeNi phases compared 

 o

corrosion test as shown in the Figure.
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In today’s world, the imperative for sustainable energy production and storage is 

undeniable. Supercapacitors play a pivotal role in meeting this demand since they 

provide rapid charge-discharge capabilities, coupled with prolonged lifespans and high 

shells as an electrode material for supercapacitors (SC). The process involved the 

an amorphous phase with high carbon purity. With increasing activation temperature 

2.g-1 

charge storage properties of activated biocarbons, electrochemical measurements 

were conducted using a three-electrode system in 1 M Na
2
SO  electrolyte. Notably, 

, attributed to the optimal ratio of micropores 

 at a current density 

from cashew nut shells as promising electrode materials for supercapacitors and 

related applications.
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The fuel cell is an electrochemical device that generates electrical energy by converting 

environmentally friendly operation, as it produces no pollution. However, the use of 

3
)

2
·6H

2
O), dicyandiamide (C

2
H N ), and 

occurring on Co/N-SC predominantly proceeded through a four-electron pathway. 

improvement and development.
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issue and have a negative impact on the environment. Therefore, this research aims to recover 

Mn and C from the spent electrode powder in form of MnO
2

spent electrode powder. The spent electrode powder and (NH )S
2
O  and/or (NH )

2
SO  were 

2
/C composite through a one-

 

2

2

2

the recycled MnO
2

2
/C cathode has the highest 

2
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typically consists of precious metals such as gold or silver, requiring high-energy 

of previous research revealed that more economically viable carbon materials could 

serve as substitutes for these precious metals. In this study, we present the synthesis 

of mesoporous carbons through the solution plasma process (SPP) for serving as 

α
fabricated by coating TiO

2 2

substrates as electron transport and insulating layers, respectively. The carbon paste 
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Solution plasma process
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from wastewater. However, the transition from bench-scale operation to large-scale 

operation needs the development of heterogeneous catalysts that allow repeated use 

because 

, which facilitated 

photocatalytic activity. Under UV-C germicidal lamp illumination, the plasma-treated 
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Thailand. However, the macadamia shells leftover from production were discarded 

as waste without any purpose. To enhance the value of macadamia waste, they were 

 The 

images revealed an increase in roughness and the development of a porous structure 

2/g as the KOH increased from 1:1 to 1:3. The activated carbons were then 

fabricated into symmetric coin cell supercapacitor electrodes for electrochemical 

in 1 M Na
2
SO

activated carbons derived from macadamia shells have the potential to be applied 

as electrode materials in symmetric supercapacitors for multipurpose everyday 

applications.
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carbon or nitrogen atoms, with surface functional groups (T

3
C

2
T

for its superior electrical conductivity and surface functional groups. In aqueous 

2
) presents 

resistance by altering its surface functional groups. Concurrently, maintaining stable 

in the development of MXene-based materials and their potential applications.
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from metal carbides and nitrides, have attracted increasing attention for various 

applications. However, MXenes (M
n+1

X
n
T

degradation and conductivity loss. To overcome this, organic ligands are used to 

modify the surface of Ti
3
C

2
T  (T

in electromagnetic interference, batteries, and water-in-oil emulsion separation.
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polymer
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(T

storage, sensors, and photocatalysis. However, their application has been limited due 

to their poor long-term storage stability as they can only be dispersed in aqueous 

address this issue by treating MXenes with a range of natural or synthetic ligands 

in various industries as electrodes or interlayers that can be processed organically.

Keywords: MXenes;

Ligands 
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studied. This technique allowed the development of new methods for controlling 

and 

3
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silicate (Na
2
SiO

3

counter electrode, respectively. The three electrodes were immersed in a sol solution 

containing Na
2
SiO

3

template. Various cathodic potentials ranging from -1.1 V to -1.6 V were applied to 

2
SiO

3

 

2
SiO

3
 can be used as the silica 
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2

a popular method for reducing CO
2
 emissions. Continuous development is required 

2
 adsorption 

2

electrochemical measurement, the optimum synthesis path for producing polymeric 

2
 adsorption, even 
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Titanium-based materials have been widely used as implants in various applications. 

However, bacterial infections associated with titanium implants remain a serious 

prevent infection is a promising solution. Thus, the use of poly(amidoamine) 

No noticeable discrimination was observed between the incubation of 1 hour with 

double coating (bilayers) and of 2 hours with single coating (a monolayer). Titanium 

Enterococcus 

faecalis

titanium. The antimicrobial test of the treated surfaces indicated the log reduction 

for 2-hour incubation and coating as a monolayer. This alternative coating method has 

great potential for the preparation of titanium implants and prevention of infections.
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4
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3
O

biotechnologists and chemical industries, owing to their broad applications in 

3
O

cells by disrupting the cell membrane and generating reactive free radicals. 

3
O  nanoparticles. 

3
O

3
O

3
O  nanoparticles coated 

3
O

3
O

3
O

3
O

in the presence of sodium borohydride. The results demonstrated that all the berry 

3
O

obs 3
O

Keywords: 
3
O
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harnessing the natural compounds present in the macadamia nut shells to reduce harnessing the natural compounds present in the macadamia nut shells to reduce 

reactions.reactions.
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This study aimed on investigating the environmental-friendly method involving the 

activity suitable for the use in cosmetic applications such as antibacterial pads and 

via green synthesis routes using Gac fruit (Momordica cochinchinensis Spreng) 

bacteria. 

Keywords: Silver nanoparticles; Green synthesis; Gac fruit

MN-P-16



Pure and Applied Chemistry International Conference 2024 (PACCON 2024)

Preparation of silver nanoparticles by orange peel extract for antibacterial 

paper packaging 

Warisara Petphisit1, Piyada Sailen1, Pitt Supaphol2,3 1, and 

Saowapa Thumsing Niyomthai1*

1Department of Industrial Chemistry, Faculty of Applied Science King Mongkut’s University 

of Technology North Bangkok  1518, Pracharat I Road, Wongsawang, Bangsue, Bangkok 

10800, Thailand   

 2The Petroleum and Petrochemical College, Chulalongkorn 

University, Phyathai Road,  Pathumwan, Bangkok 10330, Thailand                                                                                                                                         

              3The Center of Excellence on Petrochemical and Materials Technology, 

Chulalongkorn University, Phyathai Road, Pathumwan, Bangkok 10330, Thailand

*Corresponding author’s e-mail address: saowapa.t@sci.kmutnb.ac.th

especially during transportation. The purpose of this research was to create antibacterial 

 

prolong the fruit’s shelf life.
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generation cephalosporin family for the treatment of several bacterial infections. It is employed 

) was 
-1 -1). The CTX adsorption isotherm 
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Figure 1 
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Cellulose-based microscale materials could be used as biocarriers for biologics and 

properties. Preparation of cellulose microcrystalline (CMC) from cotton through an 

of CMC, rendering it more hydrophilic and allowing for easy conversion to other 
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in the further studied.
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UV-Vis spectroscopy. The study yielded positive results, demonstrating that 
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brasiliensis) as the carbon source and ammonium persulphate as the nitrogen 

source using “microwave-assisted pyrolysis”. Various instrumental techniques such 

spectrophotometry and fourier-transform infrared spectroscopy were employed to 

for the tyrosine detection.
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of silver nanoparticles. In addition, the nanoliposomes prepared from lecithin and 

applications in the future.
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2
O

2
O

2
O

2
O  needles, could be attributed to its porous and hollow 

Consequently, this synthesis technique addresses limitations in current photocatalytic 

production.  
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Figure 1.
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synthesis using ascorbic acid, urea, and boric acid as carbon, nitrogen, and boron 

sources, respectively. This method provides simplicity, rapid reaction rates, high 

performances in sensing and imaging applications.
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 [1]. In this research, mung 

It was found that all three methods 

enhanced the  of mung bean plants compared to conventional 

Keywords

Figure 1.  

comparison of IC
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adsorbents to remove the pollutants from water due to an abundance of carbon precursors, 

The conventional preparation methods of MC involve multiple steps and require large energy 

2 3

endows the highest S 2

3
 into the 

3 2
 of 1(3MC-1). 3MC-1 was tested as 

2

particles into the carbon to enable manipulations in industrial operations. 

Keywords

blue; adsorption

Figure 1.
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There are massive amounts of agricultural waste from discarded pineapple leaves 

morphologies, and chemical structure of the cellulose aerogels were investigated. 
2g-1 with an average pore diameter 

 
-3 -1K-1

can be further developed as a good candidate for thermal insulation due to their low 
thermal conductivity.
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get uniform solution. The rheological properties of this sample were measured with 

various temperatures. The steady shearing behavior suggested that Ionic liquids is a 

solution.
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etal nanomaterials are 

rich active surface atoms. However, they are easily coalescent, leading to a reduction 

in the catalytic activity. Herein, we reported the facile synthesis of highly stable metal 

through one-step plasma discharge in solution. The photocatalysts were further 

porous material, to enhance thermal stability and improve photocatalytic performance. 

demonstrated the best catalytic activity in methylene blue degradation, achieving an 

after three cycles, highlighting its enduring and robust catalytic performance.
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water separator application such as thermally and chemically stability, high surface 

reaction was conducted in temperature range from 25 ° °
°. This 

°C is the suitable condition for synthesis 

as a pellet and directly adsorbed oil from water surface. The result show that oil has 

separation. However, compared the oil adsorption capacity with other commercial 

 which suitable to 

studied oil adsorption improvement.
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commonly associated with the decomposition of seafood and other organic matter. 

chain
2

2

2
, the identity of host sites within 

results, UiO-66-NH
2

UiO-66-NH
2

adsorption capacity and selectivity.     
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r

displayed long-term storage stability against creaming for at least one month.
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performance and other mechanical properties of dental adhesives. Natural polymers 

in dental adhesives. This research purpose is to investigate the possibility and 

strength between dentin and composite resin. The hybrid layer and resin tags between 

dentin and resin adhesive were revealed as contributing to the improvement of bond 
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inorganic contents. In addition, pre-treatment of the carbon source is an important 

proposed a pre-treatment method for the activated carbon using e-beam irradiation to 

treated with e-beam irradiation were compared to those without pre-treatment. The 

area. Compared to the sample without pre-treatment, the surface area improved from 
2

the preparation of activated carbon.  
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One of orthopedic procedures to replace and regenerate lost bone cells in bony 

surgically implants to stimulate the new bone tissue formation. One way to develop 

surgeons. Here, we focus on using in vitro tissue engineering techniques to design 

peptides, an important bioactive molecule for cell regeneration, on a porous titanium 

synthesis of this bone graft. These results can be useful for the development of porous 

Keywords: 

Figure 1.
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Pha Khao district, Loei province, Thailand. The raw lateritic soils were ground to 

2
O  were the two main compositions. 
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In the past, displays employing down-converting color-changing media incorporated 

and transmittance. In this study, we report the development of a novel, smart process 

respectively. These layers can be directly deposited on blue organic light-emitting 

displays using a down-conversion system to streamline the process due to absence of 

 
-2 -2 in red converted emissions with no blue light 
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3
,N o-

p-Tb-o

-2

-1 and 2.16 lm W-1, respectively.

Keywords: 

MN-P-41



Pure and Applied Chemistry International Conference 2024 (PACCON 2024)

Department of Materials Science and Engineering, School of Molecular Science and Engineering, 

Vidyasirimedhi Institute of Science and Technology, Rayong 21210, Thailand

*Corresponding author’s e-mail address: pichaya.p@vistec.ac.th

during operation, is an important challenge. Non-emissive liquid crystal displays 

Hydrogels on the other hand can be designed to be stretchable and wearable device-

compatible. Combining LCs with hydrogels remains a challenge due to the inherent 

incompatibility between hydrophobic LCs and hydrophilic hydrogel structures. Only 

Herein, we present a new strategy for embedding LC emulsion droplets into a 

represents an important step towards stretchable displays based on non-emissive LCs 

for low-energy consumption devices.
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Generally, people consume 

as Mitragynine, Speciogynine, Speciociliatine and Mitraciliatine, etc. However, 

problems c

with gelatin in sodium alginate with core-shell structures 

capsule particles. The result showed that the boba capsules formed using Volt revealed 

more consistent capsules than the boba capsules formed without Volt. Notably, the 

medical industries.
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In this research, upcycling of glass waste was performed by re-melting and subsequent 

composed of SiO
2
 (from colorless glass waste), Na

2
CO

3
, K

2
CO

3 3 3
, CaO 

2
O

3
°C for 3 

°C for 2 hour and 

left cool to room temperature to obtain a cylinder-shape glass sample. Varying amount 

of chromium powder was attempted leading to two types of green glass, emerald 

-6 -1 -6 
-1

and opaque glass are similar to those in other silicate glass. X-ray absorption near 
3+ in clear glass and Cr6+ 

samples respectively. The clear and opaque green glass samples were further shaped 

Keywords: glass waste; upcycling; glass ornament; X-ray absorption

              

Figure 1. 

glass waste
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3

of SrTiO
3
 using SrCO

3
 and TiO

2 ,

treatment with SrCl
2

2
O

3

3 
was also prepared by solid state without 

respectively. It was found that the pure SrTiO
3
 phase was formed after solid-state 

2

images obviously showed that the morphology of SrTiO
3
 particles changed from an 

2

3 

3

3 3
 

3

2

photocatalytic activity for dye degradation of SrTiO
3 
under UV light.

Keywords

Solid-state
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°C

Keywords: Phase change materials, Solar panel

Figure 1. Solar panel installation model and data acquisition system
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Corrosion inhibition studies of tamarind shell tannins on mild steel in acidic 

medium

1 2*

1Department of Basic and Applied Sciences, College of Science and Technology, Hassan Usman Katsina 

Polytechnic, P.M.B 2052, Katsina State, Nigeria.

 2Materials Technology Research Group (MaTReC), School of Chemical Sciences, Universiti Sains 

Malaysia, 11800 Minden, Penang, Malaysia.

*Corresponding author’s e-mail address: mhh.usm@gmail.com

inhibitor with major impact of corrosion at cathodic sites. Nyquist plots showed that 

there was an increase in the resistance of charge transfer values and decrease in the 

were physically adsorbed on the mild steel surface with a free energy absorption of 

ads
. Moreover, the surface morphology and elemental 

adsorption on the surface of mild steel.

Keywords
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NMR-based stability evaluation of (E)-1-(3,4-dimethoxyphenyl)butadiene 

(DMPBD) from Zingiber cassumunar Roxb. rhizome 

Boonwiset Seaho1, Chatkamon Lekworngphaiboon1, Wichayasith Inthakusol2,3,  

Saisuree Prateepthongkum1, Wacharee Harnying4, Albrecht Berkessel4, and  

Nongnaphat Duangdee2,3*

1Department of Chemistry, Faculty of Science and Technology, Thammasat University 

(Rangsit Campus), Pathumthani, Thailand 12121
2  

Thammasat University (Rangsit Campus), Pathumthani, Thailand 12121
3Thammasat University Research Unit in Cannabis and Herbal Products Innovation,  
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4Department of Chemistry (Organic Chemistry), University of Cologne, Greinstrasse 4,  

50939 Cologne, Germany 

*Corresponding author’s e-mail address: nongnaphat.duangdee@gmail.com; duangde@tu.ac.th

(E)-1-(3,4-Dimethoxyphenyl)butadiene (DMPBD) isolated from Zingiber cassumunar 

Roxb. rhizome has been reported as a potent 

its limited stability needs to be considered. The evaluation of chemical stability 

limits for the lifetime of product usage. Herein, we aim to evaluate the stability of 

DMPBD under various conditions, including solvents, temperatures, and light, to 

determination of the absolute quantity of DMPBD as a function of time and changes 

thereof over a month was monitored using an internal standard quantitative 1H NMR 

in chloroform-d, while its content remained stable in methanol-d
4
. The content of 

DMPBD remained constant when stored at temperatures below 4 °C, both as a 

methanolic solution and the component in the crude extract. Light exposure had a 

2
-induced diene moiety cleavage. DMPBD should be stored as 

pharmacological and therapeutic applications. Ideally, the storage temperature should 

2
 should be excluded. Furthermore, the qHNMR technique was 

Keywords: DMPBD; Zingiber cassumunar; Stability evaluation; NMR
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between 

Sompot Jantarawong and Yutthana Pengjam*

Faculty of Medical Technology, Prince of Songkla University, Songkhla 90110, Thailand

*Corresponding author’s e-mail address: yutthana.p@psu.ac.th

Curcuma longa L. (turmeric) contains main active compounds termed curcuminoids, 

including curcumin, demethoxycurcumin, and bisdemethoxycurcumin. Many 

experimental data and molecular docking simulations have shown the biomolecular 

Data Bank ID: 1IKN) in the pathway are not fully elucidated. To address it, we 

used a web-based blind docking simulation tool known as CB-Dock2. Regarding 

the resulting greatest negative Vina scores of curcumin, demethoxycurcumin, and 

substantiate the strong interactions between curcuminoids and the protein complex.

Keywords

pathway
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in silico and in vitro studies on nucleoside-based inhibitors for pan-antiviral 

drug repurposing

                       Pitchayathida Mee-udorn1, Pornthip  Aunbamrung1, Jaraspim Narkpuk1,  

 Peera Jaru-ampornpan1 1, Amporn Suphatrakul1,                              

Bunpote Siridechadilok1, Chanya Srisaowakarn2, Suwimon Manopwisedjaroen2,            

Arunee Thitithanyanon2, Tanaporn Uengwetwanit1,  

and Nitipol Srimongkolpithak1*

1National Center for Genetic Engineering and Biotechnology (BIOTEC), National Science and 

2Department of Microbiology, Faculty of Science, Mahidol University, Bangkok, 10400, Thailand

*Corresponding author’s e-mail address: nitipol.sri@biotec.or.th

The emergence of novel viruses underscores the demand for broad-spectrum 

antiviral drugs. The development of pan-antiviral drugs, capable of targeting multiple 

infectious agents, has gained prominence as a versatile approach to combat a wide 

range of human infectious diseases. Nucleoside-based inhibitors for pan-antiviral 

drug repurposing, highlighting their well-established pharmacological properties 

and conserved viral targets, have emerged as promising candidates for this purpose. 

In this study, experimental antiviral infectious assays were conducted on seventy-

showed that gemcitabine, azacitidine, and -D-N4-hydroxycytidine have relatively 

antiviral drugs targeting human virus RdRp and provide valuable guidance for future 

laboratory synthesis in upcoming studies.

Keywords: Drug repurposing; Nucleoside drug; Pan-antiviral drug; Molecular 

docking; Infectious assay; Viral RdRp
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Chemical constituents and their biological activities from the rhizomes and 

leaves of Curculigo orchioides

Phornnapa Saentao1, Ratsami Lekphrom1, Sarawut Tontapha2, and Florian T. Schevenels1* 

1Department of Chemistry, and Center for Innovation in Chemistry, Faculty of Science,  

2Integrated Nanotechnology Research Center, Department of Physics, Faculty of Science,  

*

Phytochemical investigation of the rhizomes and leaves of Curculigo orchioides led 

to the isolation of fourteen compounds. They consist of one new dihydrobenzofuran 

(1), two new benzyl benzoate glycosides (2–3), and eleven known compounds: 

curculigoside B (4

acid ( ), isovanillic acid (7), 3,4-dihydroxybenzoic acid (8), syringic acid (9), 

orcinol ( ), orcinol- -D-glucoside (11

(12 -D-glucoside (13) and daucosterol (14). The isolated compounds 

especially HRMS for identifying new compounds). Compound 1 belongs to a new 

dihydrobenzofuran. It displayed a broad range of antiproliferative activities: cervical 

cancer cells (HelaS3, IC  

IC

IC  

(IC

Keywords: Curculigo orchioides; Dihydrobenzofuran; Anti-proliferative activity 

Figure 1 Chemical structures of the isolated compounds from Curculigo orchioides. 
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bioactive chitobiose from biomass-derived chitin

Ailada Charoenpol1, Daniel Crespy2, Albert Schulte3, and Wipa Suginta4*
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21210, Thailand

3School of Biomolecular Science and Engineering (BSE), Vidyasirimedhi Institute of Science and 
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Technology (VISTEC), 555 Moo 1, Payupnai, Wangchan, Rayong 21210, Thailand

*Corresponding author’s e-mail address: wipa.s@vistec.ac.th

This study describes the development of chitinase immobilization using magnetic 

nanoparticles (MNPs) as a biocompatible support for chitobiose production from 

chitin food wastes. The success of chitinase immobilization was validated by 

transmission electron microscopy (TEM), Fourier transform infrared spectroscopy 

the marine bacterium Vibrio harveyi (VhChiA) exhibited an immobilization yield of  

and storage stability compared to the free enzyme. The immobilized enzyme retained 

converting shrimp shell and squid pen chitins into chitobiose in a single-step reaction. 

immobilization system that can be further tailored for large-scale production.

Keywords: Chitin; Chitinase; Chitooligosaccharides; Enzyme immobilization; 

Magnetic nanoparticles

NP-O-05



”Chemistry for Bio-Circular-Green Economy”
January, 26-27 2024, BITEC, Bangkok, THAILAND

Pure and Applied Chemistry International Conference 2024 (PACCON 2024)

Natural Products, Biological 

Chemistry and Chemical 

Biology (NP)

Poster Presentation



Pure and Applied Chemistry International Conference 2024 (PACCON 2024)

 Staphylococcus aureus

Candida parapsilosis 

Nahathai Weerapatiwat 1, Apichaya Kwansud 1, Yossakorn Kerdpon1,  

Srisuda Pannanusorn2* and Worawat Surarit2

1SCIUS Program TU-SKR, Faculty of Science and Technology, Thammasat University (Rangsit campus), 

Pathum Thani 12120, Thailand 

2Biotechnology, Faculty of Science and Technology, Thammasat University  (Rangsit campus),           

Pathum Thani 12120, Thailand 

*Corresponding author’s e-mail address:  srisuda3@tu.ac.th 

The issue of skin disease infections caused by bacteria and fungi remains a public 

health concern. Prolonged antibiotic use can cause resistance to antibiotics in several 

. Therefore, exploring natural extracts 

that can inhibit the causative agents causing skin infections presents an interesting 

pharmaceutical alternative. Mangosteen peels, a waste of mangosteen consumption, 

are increasingly discarded today. This research aims to investigate extraction methods 

providing the highest inhibition to Staphylococcus aureus and Candida parapsilosis, 

pathogens causing skin infection. The experiments involve extracting mangosteen 

peels using water, methanol, and ethanol  as solvents. Mangosteen peel extract 

compared to the standard graph, it was found that ethanol crude extract exhibited the 

properties of the extracts against representative pathogens using broth microdilution 

assay.   The results from these experiments will contribute to the development of  

agricultural waste, thereby increasing its value and potentially serving as a valuable 

resource for future treatments of skin diseases.

: Dermatitis; Mangosteen peel extract; Proximate analysis; Staphylococcus 

aureus; Candida parapsilosis
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Syzygium aromaticum

Nitchakarn Phimthong1,2, Jomkhwan Meerak3, Churdsak Jaikang4, Nitwara Wikan1,               

Wutigri Nimlamoon1, and Saranyapin Potikanond1,*

1Department of Pharmacology, Faculty of Medicine, Chiang Mai University, Chiang Mai, 50200, 

Thailand;  2Graduate School, Chiang Mai University, Chiang Mai; 3Department of Biology, Faculty of 

Science, Chiang Mai University; 4Department of Forensic Medicine, Faculty of Medicine, Chiang Mai 

University, Chiang Mai, 50200, Thailand

*Corresponding author’s e-mail address: saranyapin.p@cmu.ac.th

Central line associated bloodstream infection (CLABSI) is an infection that occurs 

caused CLABSI are Staphylococcus aureus and S. epidermidis which represent as 

clove bud (Syzygium aromaticum

clove oil against S. aureus S. epidermidis

was obtained by hydrodistillation, and major composition was determined by using gas 

MIC value against S. aureus and S. epidermidis

MBC value against S. aureus S. epidermidis

Time-kill analysis showed that there was a reduction after an exposure to clove oil at 

Infection
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Thonburi, Bangkok, Thailand
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The potential of keratinocyte secretome as a cell-free regenerative medicine for wound 

× ×

×g achieved a near two-fold increase 

the presence of essential growth factors for wound healing, including vascular 

This membrane will be used for further study of the large-scale production of the 

: Keratinocyte conditioned medium; Keratinocyte secretome; Centrifugal 
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CRB) as a stable 

ester surrogate substrate for detecting esterase activity in vitro and in cellulo

with the hydrophobicity of the butyryl pendant, has enhanced the hydrolytic stability 

of CRB CRB by porcine liver esterase occurs rapidly, with kinetic 

constants of k
cat

K
M

3 M–1
·s

–1 and K
M

CRB

CRB for further basic 

imaging

In cellulo 
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Cannabis 

sativa

Khoa Nguyen-Anh

Center of Excellence in Natural Products Chemistry, Department of Chemistry, Faculty of Science, 

Chulalongkorn University, Bangkok 10330, Thailand.

*Corresponding author’s e-mail address:  Preecha.P@chula.ac.th

Bioactive-guided phytochemical investigation of Cannabis sativa led to the isolation 

of four major cannabinoids including tetrahydrocannabinol (Δ9

 Their chemical structures 

were determined by analysis of one-dimensional and two-dimensional nuclear 

showed the most active inhibition against sucrase, with IC

μM
9

inhibition against maltase, with IC μM

that 9

α-glucosidase; Inhibitors
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Garcinia mangostana Andrographis 

paniculata

Jiratchaya Threerodjanataworn 1*  2*, Passawuth Nopphakunwong 3* 

Thirawatthana Pharamat², and Chanan Phonprapai²

Thammasat University, Pathum Thani 12120, Thailand

Thammasat University, Pathum Thani 12120,             

Thailand

*Corresponding author’s e-mail address: com

When a fresh wound occurs and is not properly cleaned, bacteria can enter the skin, 

dressing using bacterial cellulose supplemented with extracts from mangosteen peel 

(Garcinia mangostana) and Pa Thalai Chon (Andrographis paniculata) to prevent 

Andrographis paniculata extract 

cellulose was produced from Acetobacter xylinum in coconut water  medium containing 

4
)

2 4

Chon were added to the wound dressing along with alginate and glycerol in bacterial 

ability to inhibit the growth of Staphylococcus aureus. The concentration of extract 

work could provide a new material for wound dressings that can inhibit the growth of  

Bacterial cellulose; Wound dressing; Acetobacter xylinum; Garcinia 

mangostana; Andrographis paniculata
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Indole-3-carbinol (I3C), a secondary metabolite, has been found in plants of Brassica genus, 

crucial role in anti-cancer properties and has been shown to inhibit carcinogenesis at the initiation 

stage of human, 

I3C

Brassica oleracea (var. italica), B. oleracea (var. capitata), 

B. pekinensis, B. chinensis, B. rapa, B. oleracea (var. botrytis) and B. alboglabra

lower than 9 species of vegetable plants including (Piper sarmentosum, , O. 

gratissimum, Amaranthus viridis, Coriandrum sativum, Helianthus annuus, Oenanthe javanica, 

Centella asiatica, and Anethum graveolens) 

same between B. alboglabra and B. oleracea (var. botrytis) with Lactuca sativa and Gnetumgnemon 

limm Ipomoea aquatica and Acacia pennata) 

Piper sarmentosum and  

whereas the lowest concentration of I3C in 3 species of Brassica genus (B. oleracea (var. italica), B. 

oleracea (var. capitata) and B. pekinensis

: Indole-3-carbinol; antioxidant; anti-cancer; carcinogenesis; vegetable
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Brassica napus  

Sukanya Keawsa-ard and Patcharaporn Saengratwatchara*
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*Corresponding author’s e-mail address: p.saengratwatchara@gmail.com

Kale is a popular leafy vegetable with high contents of health-promoting compounds 

literature that mention about antioxidant and biological activities of Brassica napus 

phenolic content and antioxidant activity of B. napus

( ±

 

B. napus

B. napus

: Brassica napus ; Total phenolic; 

Antioxidant 
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Their primary function is to break the peptide bonds within numerous cellular and 

proteases play important roles in cellular functions and implicate disease pathways 

and pathogenic infections can also release proteases into host cells, which can cause 

detecting or visualizing these proteases are valuable for gaining a better understanding 

derivative, as a biosensor for detecting protease enzymes, particularly, cysteine 

also be compared with similar function enzymes in vitro. 

detection
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Zygostelma benthamii
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Phytochemical investigation of the roots of Zygostelma benthamii led to the isolation 

– ), four 

triterpenoids (4–7), one coumarin (8), one lignan (9), one pregnane terpenoid ( ), 

and one diterpenoid ( Zygostelma benthamii is investigated, 

Zygostelma 7 

and 6, 7, 

 and were evaluated against several cancer cell lines and Vero

 showed strong anti-proliferative activity against all the selected cell lines, with IC  

µ

: Zygostelma benthamii; Apocynaceae; triterpenoids; cholangio- carcinoma; 

anti-proliferative activity 
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Harrisonia perforata

Thawatchai Sriwongsa, Waraluck Chaichompoo, Wachirachai Pabuprapap, and                   
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Ramkhamhaeng University, Bangkok, 10240, Thailand
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Phytochemical investigation of the stems of Harrisonia perforata

methyl ether ( 2), 

alloptaeroxylin ( ), O-methylalloptaeroxylin (4), perforatic acid (5), perforatic acid 

methyl ester (6 7

: Harrisonia perforata; Simaroubaceae; phytochemicals; chromones
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Pseudomonas 

aeruginosa

antibiotic resistance patterns of these bacteria, a retrospective descriptive study 

P. aeruginosa isolates from tertiary care hospitals, 

P. aeruginosa, respectively, with the 

in men, while P. aeruginosa

positive isolates were from sputum and the genitourinary tract, with the highest 

 

to commonly used antibiotics was high, particularly for carbapenems in P. aeruginosa 

in all isolates, while P. aeruginosa showed a range of resistance patterns, with the 

the distribution of bacteria and their antibiotic resistance to revise certain empirical 

: Antibiotic resistance; Carbapenems; Enterococci; Epidemiology; 

Multidrug resistance; Pseudomonas aeruginosa
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In this study, the encapsulation of anonaine in sodium alginate beads was investigated.  

According to the previous research, an alkaloid, anonaine, was found in custard apple 

seeds. 

.  

Two solvents, water and ethanol, were used to compare the extraction process.  The 

.  It was found that the 

.  

In this fabrication, the solution of calcium chloride was used as a crosslinking agent.  

time was monitored.   The release mechanism was proposed.  

. In order 

water and various concentrations of isolated anonaine in sodium alginate beads. As 

number of dead larvae was then counted.

were compared to determine the encapsulation method with the highest entrapment 

: Encapsulation; Custard apple seeds; Anonaine; Sodium alginate beads; 

Larvicidal activity
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Mitragyna speciosa

.

(TLC), for the determination of the mitragynine content of ten Kratom plant items that 

TLC method can be used to develop detection devices for mitragynine analysis in 

: Kratom; Mitragyna speciosa; Mitragynine; Quantitative analysis
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potential of the isolated actinobacteria against methicillin resistant Staphylococcus aureus, 

Acinetobacter baumannii, and Klebsiella pneumonia using agar overlay assay and microdilution 

exhibited antimicrobial activities against the three tested pathogens with minimum inhibitory 

E

2-yl)-3-methylhex-4-enoic acid, Picroside III, Desferrioxamine X3 and norlichexanthone 

: Microbial natural products; Antibiotics; Actinobacteria; Antimicrobial resistance; 

Drug discovery 

         A              B

                        

 Agar overlay culture of methicillin resistant Staphylococcus aureus
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bacterium Staphylococcus aureus

S. aureus

for natural products that could inhibit S. aureus

isofraxidin were isolated from Mallotus spodocarpus

S. aureus growth 

their ability to inhibit S. aureus

S. aureus  sucrose was used as the positive control 

exhibited moderate potency with IC

 Staphylococcus aureus
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lead to an 

to protects bacteria from being eradicated by antibiotics, leading to drug resistance 

beginning step, particularly during the initial step that planktonic cells need to attach 

derivatives against the pathogenic bacteria Staphylococcus aureus, which has a cysteine 

of curcumin and derivatives that possibly irreversible covalent bond with sulfhydryl 

group of cysteine, our hypothesis was that these substances might have antimicrobial 

S. aureus

discovered that curcumin could inhibit bacterial growth activity against S. aureus, 

: Curcuminoids; Curcumin derivatives; Staphylococcus aureus; Sortase 

inhibitory activity; Antibacterial activity
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Two previously undescribed furanone derivatives named siamfuranones B ( ) and  

C (2 Z-heptadiene-1,4-olide (

E-heptadiene-1,4-olide (4), (4Z

olide (5), (4E

(6), and isomelodrinol (7 Uvaria siamensis

Their structures were determined through analysis of spectrometric and spectroscopic 

evidence, while electronic circular dichroism (ECD) calculations were used to 

 

B (

and their biosynthesis from the C

structural diversity of furanone natural products, as siamfuranones B and C belong to 

: Uvaria siamensis
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aristolochene synthase
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Menisporopsis theobromae

are cryptic or have low expression level including terpene synthase gene similar 

aristolochene synthase 

(mtas) from M. theobromae

then introduced into the heterologous host, Aspergillus oryzae

mtas mutants were constructed by site-directed mutagenesis 

(SDM) at aromatic amino acid residues around the active site of aristolochene 

mtas

mtas and its mutants were 

screened for metabolite production by using gas chromatography-mass spectrometer 

crude extract of A. oryzae transformants carrying mtas, whilst its mutant variants can 

Menisporopsis 

theobromae Aspergillus oryzae
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compounds such as rasfonin, tipranavir, viridepyronone

In this work, the alternapyrone gene cluster from Menisporopsis theobromae BCC 

containing a polyketide synthase gene (mtaltA) and three auxiliary genes 

(mtaltB-D

the alternapyrone biosynthesis has been previously reported but its methylation 

C-methyltransferase and 

ketoreductase d

us a better understanding on the methylation programming of highly methylated 

α

: Alternapyrone; Site-directed mutagenesis; Menisporopsis theobromae 

; C-methyltransferase domain; Keto-reductase domain

Biosynthetic gene cluster of alternapyrone found in M. theobromae
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Cavenderia subdiscoidea 

Based on genomic data, this social amoeba contains several natural product genes 

gene from C. subdiscoidea (cspks) was cloned into expression vectors and introduced 

into Aspergillus oryzae Saccharomyces cerevisiae 

A. oryzae and S. cerevisiae transformants 

carrying cspks

carrying cspks and control led to the isolation of two acylphloroglucinols, 4-oxo-

hexanoic acid

: Cavenderia subdiscoidea; Type III polyketide synthase; Acyl 

phloroglucinol;

trihydroxyphenyl)hexanoic acid

 

Proposed biosynthetic pathways of compounds and 
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Aspergillus oryzae
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With the increased number of antibiotic-resistant microbes and new infectious diseases, 

expression approach was applied for production of novel metabolites by activating 

rpks32, rpks44 and rpks69 from a seed fungus, 

Menisporopsis theobromae

with a reporter gene, egfp

Aspergillus oryzae

A. oryzae

M. theobromae 

: Menisporopsis theobromae; Aspergillus oryzae

Polyketide
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The study aimed to examine chemical composition and antioxidant activity of the 

ethanolic extract of Boesenbergia rotunda .,

B. rotunda

mass spectrometry (ESI-MS) comparing with known compounds previously reported 

 of  

µ µ
rutin (IC µ

: ESI-MS; Boesenbergia rotunda
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Nicotine, one of the major substances in cigarette smoke, has been previously reported 

clearance mechanism, however, could lead to cigarette craving and smoking more 

in vitro
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Caesalpinia sappan Linn. Cutibacterium acnes
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Acne caused by Cutibacterium acnes (C. acnes

Caesalpinia sappan Linn.) was reported to exhibit anti-acne 

found that it can inhibit C. acnes

wood, which are studied in comparison to an existing drug lipase, using molecular 

: Cutibacterium acnes; Lipase; Caesalpinia sappan Linn.; Molecular 

docking; Molecular dynamic simulation
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obtained data can potentially be used to design and develop new potential drugs that 
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In this work, molecular dynamics (MD) simulations were 

The insights here can guide the future development of 

: 
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Spirodela, 

Spirodela is morphologically 

natural environment, this purplish-red color found in Spirodela gradually disappears 

Spirodela

Spirodela collected from a natural water pond in 

Angthong province was cleaned with distilled water, dried, and extracted by ethanol. 

presence of various classes of compounds including terpenoids, alkaloids, phenolics 

concentration was well below the detection limit or the ionization was suppressed 

Spirodela has a 

: Duckweed; Spirodela
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, called in Thai as Khai Nam, Kai-Pum, or Kai Nhae, belongs to 

W. globosa 

: Duckweed; 
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Bioactive agents in natural resources have been developed for foods, functional 

biomolecules from the peel of immature D. indusiata mushrooms to determine 

extracts were determined for antioxidant and anti-tyrosinase activities, including a 

 value of  
2+

and the IC

the extracts could develop as a functional food ingredient to prevent the risk of non-

: Antioxidant; Anti-tyrosinase; Biomolecules; Non-communicable 

diseases; Dictyophora indusiata
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Madan (Garcinia schomburgkiana Pierre) is an edible perennial fruit belonging to 

 Madan leaves, 

root and fruit are also traditionally used as an expectorant, improvement of menstrual 

of the present study was to explore the phytochemical constituents, to evaluate the 

extracts fruits and leaves of G. schomburgkiana 

G. schomburgkiana fruit and leaves 

 g for fruit and leaf extracts, 

steroids

estimated to be 

aluminum 

chloride colorimetric method

assay showed the IC  

: Garcinia schomburgkiana Pierre; Phytochemical screening; Antioxidant 
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Stannylation as the key strategy for the synthesis of C2-substituted cordycepin 

derivatives for antiviral drug development

A. Thiraporn, P. Mee-udorn, R. Thiabma, N. Sooksai, S. Onnome, A. Suphatrakul,  

T. Uengwetwanit, B. Siridechadilok, and N. Srimongkolpithak*  

National Center for Genetic Engineering and Biotechnology (BIOTEC), National Science and Technology 

Development Agency (NSTDA), Pathum Thani, Thailand.

 *Corresponding author’s e-mail address: nitipol.sri@biotec.or.th

Cordycepin (1) or 3’-deoxyadenosine is a derivative of the natural nucleoside. 
It has been found to exhibit a wide range of biological activities, including anti-

 While adenosine analogs substituted at the 

2-position demonstrate interesting activity in several biological systems, the current 

synthesis and biological evaluation of C2-substituted cordycepin (1) has been 

cordycepin library, following by further evaluation of their antiviral activities. The 

synthesis started with the preparation of 2-stannylated adenosine 2 from cordycepin 

(1) in 4 steps by using stannylation as the key strategy. Stannyl group at 2-position of 

2 could be converted to various groups, such as F, Cl, Br, I, propargyl and aryl groups, 

resulting into silylated key intermediate 3. These intermediates were subsequently 

exhibit potent inhibitory activity against dengue virus without being cytotoxic to Vero 

cells. These studies could lead to the establishment of BIOTEC’s nucleoside library 

for further drug discovery endeavors.

Keywords: Cordycepin; Nucleoside; Prodrug nucleoTide; Stannylation; Dengue virus
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Synthetic study of natural antimalarial, (+)-febrifugine, from -glucose and 

-serine: Development of new pathways via azide and azide free approaches
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(

leaves of Chang shan (Dichroa febrifuga) and hydrangea families, has exhibited a 

in Plasmodium falciparum. The structure of (+)-febrifugine consists of two crucial 

-glucose 

and -serine. The stereochemistry of these two precursors can be easily handled and 

controlled to produce (+)-febrifugine with the desired chiral centers. The synthetic 

reactions. 
N-Boc- -serine methyl ester.

Keywords: Febrifugine; Natural antimalarial; -glucose; -serine; Natural products 

synthesis
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in drug discovery due to their diverse pharmacological and biological properties. 

Although various methods have been devised for their synthesis, access to the 5-N,N-

dialkylamino derivatives remains somewhat limited. Traditional methods often 

involve restricted reagent availability, multi-step preparation, and harsh conditions, 

H)-ones using tertiary amines as nitrogen sources 

was developed under a sonochemical process. A combination of inexpensive and 

commercially available triphenylphosphine (Ph
3
P) and iodine (I

2
) was applied as key 

activating reagents. Several types of tertiary amines comprising both cyclic and acyclic 

structures were compatible with the reaction conditions with the preferential selectivity 

using N in-situ N

and coupling without protecting group strategy. Real-time reaction monitoring by  

P- and H NMR spectroscopy provided mechanistic insights into the reaction pathway.

Keywords
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Kratom, or Mitragyna Speciosa Korth, contains several alkaloids, one of which is 

undesirable alkaloid-derived substances, were included in the mitragynine that was 

mitragynine from a crude extraction. Picric acid is a highly explosive material that 

be extremely cautious when using it due to its properties to form complexes with 

other compounds like creatinine and metals. These properties were applied to the 

picrate. We are eager to compare the formation of mitragynine picrate from picric acid, 

which was produced using phenol and salicylic acid as substrates, to study whether 

(Figure 2). In order to produce a mitragynine crystal, mitragynine picrate from both 

(Figures 3 & 4) compare to the mitragynine standard (Figure 5). Although the two 

Keywords: kratom; mitragynine; phenol; salicylic acid; picric acid; mitragynine picrate 

  

    Figure 2     Figure 3

 

                           

***Please hold ctrl + left click on the hyperlink to see the full picture.
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Four bromo derivatives of chrysin (1

potassium carbonate in acetone followed with dibromoalkyl halides including 

to give compounds 2–5  

H NMR, and 

C NMR). Biological activity of the obtained compounds against histone deacetylases 

(HDACs) was tested in vitro using trichostatin A (TSA) as a positive control  

inhibitory activity of the investigated compounds demonstrated that 7-(2-bromoethoxy)-

5-hydroxy-2-phenyl-4H-chromen-4-one (2

when compared to the lead compound (chrysin, 

(1 .

class I HDACs was studied. The results showed that compound 2 had the most selectivity 

against HDAC8 with the ∆G value as -8.76 kcal/mol compared to chrysin (1, ∆G =
kcal/mol). The side-chain alkyl bromo of compound 2

Keywords
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Maytansine, an antitumor agent, binds to tubulin and exhibits antitumor activity. Its complex 

aims to simplify the structure of maytansine while preserving its antitumor activity, allowing 

for practical total synthesis. Based on the reported X-ray crystal structure of the maytansine-

replacing these synthetically challenging and unnecessary components for antitumor activity 

the analog resembled natural maytansine. With aldol condensation and cyanohydrin chemistry 

as the key steps, the retrosynthetic analysis of this analog yielded four fragments-East, West, 

to the South fragment.

Keywords

Figure 1.

indicate the retrosynthetic analysis of 2 through the aldehyde precursor (3), which would be 

obtained from the four fragments.
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Formamide, formamidine, and formimidate compounds are the organic compounds 

that have been used in the synthesis of pharmaceutically active compounds, and 

 

3 kinds of products: formamidine, formimidate, and formamide from amines and 

triethyl orthoformate (TEOF) under varied reaction conditions. Aniline was chosen 

as a model compound. Various experimental parameters were varied including 

type of solvent, mole ratio, reaction time, and reaction temperature. It was found 

 

for formimidate was carried out under solvent-free condition using 5 equivalents 

 

out to learn about the behavior and properties of these compounds and propose a 

reaction conditions were later applied for other amines as well. Due to its catalyst-

free, low-cost, easy reaction, fast reaction time, and excellent yields, the current 

method is favorable. 

Keywords: Formamidine; Formimidate; Formamide; Triethyl orthoformate; Catalyst-

free
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based on chiral bipyrenyl platform
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Axially chiral compounds based on polycyclic aromatic hydrocarbons are expected 

to show enhanced chiroptical properties such as optical rotation, circular dichroism 

properties of pyrene, we have previously reported axially chiral bipyrenes. With an 

aim at obtaining a photo-induced energy/electron transfer chiral-material mimicking 

1 having quaterphenyl 

rac-1 was carried 

out using a HPLC with ChiralPak IA®. The values of anisotropy factors (g
CD

, g
CPL

) of 
−3 −3

quantum yield of rac-1 B
CPL

the presentation, the details of the synthesis and the spectroscopic studies will be 

discussed.

Keywords：
π-conjugated molecules
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Gallic acid encapsulated Pamam dendrimers: A promising antioxidant delivery 

system for controlled release and reduced toxicity
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versatility stems from their capability to conjugate with functional molecules on their 

surface and encapsulate small molecules, rendering them suitable for a wide range of 

applications. Gallic acid, a potent antioxidant that has gained recent attention, is the 

focal point of our research. The gallic acid content in the PAMAM dendrimers were 

evaluated using NMR spectroscopy and UV-vis techniques. We aim to investigate 

whether gallic acid-encapsulated PAMAM dendrimers of generations 4 and 5 

(G4(OH)-Ga, G5(OH)-Ga) can enhance radical scavenging, potentially delaying the 

progression of age-related macular degeneration (AMD). The encapsulation of gallic 

acid in PAMAM dendrimers serves as a viable method for preserving its stability and 

reduce toxicity. In vitro antioxidant activity was assessed using the DPPH and ABTS, 

as well as the FRAP assay, to determine IC  values for antioxidant potential. These 

results indicate that the order of antioxidant potency in scavenging the DPPH, ABTS 

and FRAP assay are as follows: Gallic acid > G4(OH)-Ga > G5(OH)-Ga. Additionally, 

Keywords: Poly(amidoamine) dendrimers; PAMAM; Gallic acid; Age-related 

macular degeneration (AMD); Antioxidant; Encapsulation
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Complex, highly substituted aryl products are highly prevalent in pharmaceuticals, 

with most small molecule drugs containing at least one aromatic motif. However, 

these aromatic compounds are often limited in variety of substitution patterns with 

more easily accessible patterns dominating the active pharmaceutical ingredient (API) 

space. We describe a novel synthetic route to access these extremely underrepresented 

cycloaddition between N

de-novo synthesis of N-silyloxypyrroles 

was also explored, using the Paal-Knorr synthesis and aza-conjugate addition to 

synthesis within relatively unexplored chemical space, which provides new ways to 

Keywords
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attention due to their intensive chiroptical properties such as circularly dichroism 

correlation between chiroptical properties and molecular structure, we newly designed 

macrocyclic oligothiophene (R)/(S)-1 embedded into a chiral binaphthyl moiety. Target 

via several steps. Then, the optical resolution by a chiral HPLC method gave two-

enantiomers of (R)/(S)-1 H and C NMR, 

by the comparison of CD spectra and TD-DFT calculations. Compound 1 exhibited 

2
Cl

2 

solution. The quantum yield of rac-1 

. Furthermore, 

cyclic voltammetry of rac-1 showed four pairs of reversible waves at E
ox

 

plan to investigate host-guest chemistry using the chiral cavity of 1.

Keywords: Macrocycle; Chiroptical properties; Oligothiophene; Circular dichroism; 
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Development of visible-light-induced hydrogen atom transfer (HAT) process as 

a tool for C–H functionalization of indole derivatives

Prakansi Naksing, Rungroj Saruengkhanphasit, and Worawat Niwetmarin*

Program in Chemical Sciences, Chulabhorn Graduate Institute,  

Bangkok 10210, Thailand

*Corresponding author’s e-mail address: worawat@cgi.ac.th

Indole is a core structure commonly found in alkaloids and is also present as a pharmacophore 

in numerous medicinal drugs. These indole-containing biologically active compounds 

exhibit various activities, including anticancer, antifungal, anti-HIV, antitubercular, anti-

and practical methodology, used for generating a library of the compounds, is needed to be 

investigated. Herein, we are interested in developing a new synthetic route to access indole 

derivatives using the photoinduced hydrogen atom transfer (HAT) process, which is a 

simple way to generate radical intermed  iates from C–H bonds and has a unique potential 

for green and sustainable synthesis. We have been investigated the intramolecular C–H  

functionalization of the indole derivative via HAT process (Scheme 1a) and it was found that  

(indoles and N-methyl-2-pyrrolidinone) were subjected to optimization by the treatment of 

HAT reagent, e.g. diacetyl, under blue LEDs irradiation (Scheme 1b). By the treatment of 

diacetyl and K
2
S

2
O

8
, the reaction of 1-phenylindole and N-methyl-2-pyrrolidinone provided 

expected that this strategy could be used to prepare pyrrolo- or piperidoindole derivatives 

in an intramolecular manner, which are similar to the core structures of natural products, 

such as harmacine, cuscutamine, etc. 

Keywords: Indole; C–H functionalization; Hydrogen atom transfer; Photoredox 
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Synthetic and theoretical study on the homodimerization mechanism of 

coumarin derivatives

Nevena I. Petkova-Yankova, Hristiyan A. Aleksandrov, Petko St. Petkov, and                                 

Rositca D. Nikolova*

Bulgaria 

*

Study on the reaction conditions for homodimerization process of 3-substituted 

coumarins were achieved under sonication. The mechanism of the reaction was 

3-acetylcoumarin. Relative stability of the possible intermediates has been compared. 

Two reaction pathways were considered: ionic and radical. The comparison between 

the experimental data and the relative stability of the intermediates suggest that 

the most plausible reaction pathway proceeds via formation of radical species. The 

important role for the dimerization process of the implied metal and metal salts in the 

reaction mixture was emphasized. Quantum-chemical calculations also demonstrated 

2
 reduces the energy 

Keywords

chemical investigation
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Synthesis of ceramide IIIB, a natural skin protective lipid barrier, from  

commercially available protected -serine
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Ceramides, the major lipid components of the stratum corneum, help keep the skin 

hydrated and reduce dehydration, which are two causes of skin weakness. Ceramides 

are typically found in various forms, but ceramide IIIB is an essential lipid in the 

skin and the most popular compound in the cosmetics industry. Imported ceramide 

IIIB is very expensive, and there is no synthetic approach in Thailand. This research 

will focus on the synthesis of ceramide IIIB using protected -serine as a precursor. 

The synthesis was designed in nine steps, with cyanohydrin formation and Grignard 

reactions being utilized as key reactions.

Keywords: Ceramide; -serine; Stratum corneum; Sphingolipids; Keratin
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Investigation of the aqueous-mediated green synthesis of squarate esters and 

squarate thioesters
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Squaric acid and squaramides are well studied and found applications in various 

rather limited. The aqueous mediated green synthesis of squarate esters and squarate 

thioesters was investigated. The mixture of squaric acid and the corresponding alcohol 

Although water molecules could facilitate proton transfer process in the reaction, it 

also triggered hydrolysis (the reverse reaction). The syntheses of squarate esters and 

squarate thioesters are therefore quite challenging since the desired reaction must 

provided the highest yield since the dithiol could undergo cyclization. The cyclized 

Keywords: Squarate thioester; Squarate ester; Aqueous mediated reaction; Green 

synthesis; Cyclization
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derivatives derived from S-benzylhomocysteines

Teesuda sirichai and Nutthawat Chuanopparat*
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1,2,3-Triazole derivatives are well-known compounds showing various 

biological activities such as antitumor, antimicrobial, antiviral, 

antituberculosis, antidiabetic, anticancer, and so on. The structure of 

1,2,3-triazole is composed of a pentagonal three nitrogen atoms 

 

activities. The 1,2,3-triazole ring can be synthesized easily in one 

step via 1,3-dipolar cycloaddition or Click reaction. In this research, 

the preparation of 1,2,3-triazole derivatives would be planned by using 

Click reaction and starting from N  

azido derivatives derived from S-benzyl homocysteine. These synthetic 

compounds will be submitted for bioactivity screening such as 

anticancer, antidiabetic, antimelanogenesis, and antialzheimer. We 

expected that three main parts, quinazolinone, 1,2,3-triazole and 

S-substituted homocysteine, will show some engaging biological 

activities. The strategy can be applied and developed into medical scale 

and also a drug used in Thailand, resulting in the reduction in the cost 

of treatment. Including the prototype substance that may be developed to 

be a drug sent abroad.

Keywords: 1,2,3-Triazole; Click reaction; Quinazolinone; Homocysteine; 1,3-Dipolar 

cycloaddition

Scheme 1. Retrosynthesis analysis of 1,2,3-Triazole derivatives.
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An In Silico study of phloretin as a potential of class I glucose transporters 

inhibitor for targeted hepatocellular carcinoma treatment
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Hepatocellular carcinoma (HCC) is the most common liver cancer and a primary 

cause of cancer deaths worldwide. Within cancer cells, there is an increased demand 

for glucose compared to normal cells, resulting from metabolic alterations known as 

proteins (GLUTs). Therefore, most therapeutic strategies for HCC focus on inhibiting 

Phloretin, a polyphenol derived from apples, which has been proven to be class 

I GLUTs inhibitor, was selected as a ligand to investigate the reaction and binding 

positions to the class I GLUTs; including GLUT-1, GLUT-3, and GLUT-4, except 

for GLUT-2, whose crystal structure has yet to be determined. Phloretin and glucose, 

the two ligands of interest, were compared in this study. The results revealed the 

competitive mechanism between phloretin and glucose when interacting with class 

I GLUTs with calculated docking scores for complex formation of phloretin in  

the docking scores for glucose with GLUT-1, GLUT-3, and GLUT-4 were -131.52, 

interacting with these transporter proteins since the binding occurred around the same 

position as glucose, suggesting a possible pathway for inhibiting glucose uptake by 

blocking glucose in cancer cells through the transporters.  Finally, this study may 

contribute to the advancement of potential inhibitors targeting class I GLUTs through 

the further design of phloretin.

Keywords: Phloretin; Glucose transporter proteins; GLUTs inhibitor; Hepatocellular 
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Applications of Methyl Itaconate-Anthracene Adducts as Chiral Resolving 

Agents for Binaphthol Derivatives
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*Corresponding author’s e-mail address : puttinan.m@cmu.ac.th

Chiral BINOL derivatives have several applications such as asymmetric synthesis, 

circularly polarized luminescence (CPL) dyes and charge transfer host system. 

There are several methods for enantiopure BINOLs preparation which are 

asymmetric synthesis from 2-naphthol, enzymatic resolution, and chiral resolution 

by crystallization or chromatography. Herein, we applied the latter method with 

obtained with moderate yield. Spectroscopic analysis was applied for the structural 

f
) 

values between (S S)-BINOL and (S )-BINOL was determined to be 

8

f

with (S,

higher position compared to the (S,S  Diastereomers of BINOL were 

investigated to study methanolysis for deriving enantiopure forms of BINOL with 

high optical purity.

Keywords: Chiral BINOL derivatives; Chiral auxiliary, Chiral resolving agent; Thin 

layer chromatography.
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Cyclodextrins (CD) are cyclic glucose units that are extensively used in the food, 

pharmaceutical, and cosmetic industries. It is a vehicle for delivering odors, 

 
yellow precipitate of FL-Cy (1). Then FL-Cy (1) was reacted with HP-b-CD to obtain 

CDF (2). The chemical structures were characterized by using 1 13

further study of drug or active compounds delivery. 

Keywords: Cyclodextrin; Fluorescein; CDF

Figure 1. Synthesis scheme of CDF.
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antioxidant properties
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Gallic acid (1  

anti-cancer, and anti-oxidative properties. One of the main factors contributing to 

changes in food processing is oxidation. This process causes changes in the nutritional 

quality of the food, such as the safety, color, smell, and texture, leading to deterioration 

and safety. The researchers successfully synthesized all 13 gallic acid derivatives (2-12) 

of each synthesized derivative was accomplished using Fourier transform infrared 

antioxidant properties were evaluated using 2, 2-diphenyl-1-picrylhydrazyl (DPPH) 

radicals or DPPH radical scavenging methods. Compounds (1-12) exhibited excellent 

tri-acetyl gallate derivatives (13-17), 

which lack any residual hydroxyl groups, demonstrated noteworthy antioxidant 

capacity compared to the positive control, gallic acid. A compound must contain at 

least two adjacent hydroxyl groups (-OH) to be a good antioxidant. This sentence 

needs to be consistent with the experimental results. The researchers recommend 

 

anti-oxidation group and lead to further development for industrial use.

Keywords: Gallic acid; Gallic acid derivatives; Gallate derivatives; Antioxidant activity
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The synthesis of benzazepine analogs via intramolecular ritter reaction
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natural compounds. Benzazepine moiety has received a great attention from researchers 

around the world due to its biological and pharmacological activities. For example, 

fenoldopam is used as an anti-hypertensive agent, lorazepam is used to treat severe 

anxiety and panic attacks, and galantamine is a cholinesterase inhibitor which is used 

to treat Alzheimer’s disease. For these reasons, our research group intends to develop 

a new method for synthesizing benzazepine analogs via intramolecular Ritter reaction 

3
) and p-toluenesulfonic 

which can be prepared from Suzuki cross coupling between 2-bromobenzaldehydes 

and ortho-cyanophenyl boronic acid, followed by Grignard addition. Based on prior 

research, BiOTf
3

benzylic alcohol into benzylic cations. Consequently, we used this catalyst in our 

procedure. We anticipate that the outcome of the synthesis of benzazepine libraries 

Keywords: Benzazepine; Intramolecular cyclization; Ritter reaction; Bismuth(III) 
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Phospha-1,4-addition promoted highly regioselective cyclization of N-propargyl 

azlactone: Unprecedented synthesis of benzopyrroloazepine
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properties. Despite their importance, there are relatively few reports on these 

heterocyclic compounds bearing a phosphonate group on the ring is of great interest. 

In this study, we successfully employed a highly regioselective approach to synthesize 

atom, resulting in moderate yield. Our approach involves N-propargyl azlactone 

and diphenylphosphine oxide (DPPO) as precursors in a Pd-catalyzed cascade 

ring-opening of the oxazolone, and the construction of a 5-membered pyrrole ring, 

respectively. This sequence leads to the formation of both C-P and two C-C bonds 

of benzopyrroloazepine. Additionally, a minor product, benzooxazaninylbenzamide, 

was also obtained through 9-exo-dig cyclization.

Keywords: Phosphorylated heterocycle; Cascade cyclization; Pd-catalyst;                                   

Ene-yne-oxazolone; Benzopyrroloazepine; Benzooxazaninylbenzamide 
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Indolo[1,2-a

derivatives exhibit biological activities such as anticancer and antibacterial activities, 

making them potential drug candidates. Additionally, indolo[1,2-a

its derivatives possess luminescent properties, which could be used as organic 

semiconductors and organic sensitizers for solar cells. Previously, the synthesis of 

indolo[1,2-a

for coupling reactions. In this work, indolo[1,2-a 3 were prepared in one 

pot under transition-metal-free conditions via nucleophilic aromatic substitution and 

Knoevenagel condensation of indole-3-carbonitriles 1 2 in 

the presence of Cs
2
CO

3

products were obtained in moderate to good yields. All synthesized compounds were 

cell lines, and some 

Keywords: indolo[1,2-a
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SARS-CoV-2 3CLPro inhibitor: In silico and experimental  
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The emergence of the COVID-19 situation has become a global issue due to the lack 

metabolites that have antiviral activity against SARS-CoV-2 through inhibition of the 

main protease (3CLPro), a crucial enzyme in the viral replication cycle. In this study, 

for their inhibitory activity against SARS-CoV-2 3CLPro, along with cytotoxicity on 

Vero cells. The protein-ligand interactions were examined using molecular dynamics 

simulation and binding free energy calculation using molecular mechanics Poisson-

the in vitro

IC

Millettia brandisiana Kurz. or Kra Pee Jun, has potential for 

further development as a SARS-CoV-2 3CLPro inhibitor.

Keywords
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anticancer activity
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hyperlipidemia, hypertension, cardiovascular disease, cancer and others. Although 

is a class of the heterocyclic compounds that exhibit a wide range of pharmacological 

activity. There are many reported methodologies to prepare 1,3-thiazolidin-4-one 

analogues, for example, acid-catalyzed, coupling reagent-catalyzed, ionic liquid-

assisted and microwave-assisted synthesis. In this research work, 2,3-diaryl-1,3-

thiazolidin-4-ones (4) were synthesized via acid-catalyzed three-component one-pot 

reaction in seal tube which was used aniline (1), benzaldehyde (2) and thioglycolic 

acid (3) as starting material. The reaction condition required only three hours, which 

was faster than previous reports and resulted the clean reaction mixture, yielding 

moderated to high product yield. This developed condition can be applied to 

electron donating, electron withdrawing and hetero aromatic compounds. Anticancer 

 

of synthetic 2,3-diaryl-1,3-thiazolidin-4-ones (4) shows low (IC

activity (IC

will be synthesized and evaluated their activity to study the relationship between the 

structures and activity.

Keywords: Heterocyclic compound; 1,3-Thiazolidion-4-one; Anticancer; Drug 

discovery; Structure-activity relationships
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separated from tea leaf extracts. Photocatalysis reaction employing pyruvic acid 

2
 and 3NO

2
). The results provided moderate to high yields 

of the desired adducts that para-substituted derivatives gave higher yield than ortho 

and meta substituents. Additionally, their bioactivities to inhibit SARS-CoV-2, human 

using molecular docking calculation. The excellent results indicated that all derivatives 

to inhibit AchE, and 3NO
2

be further developed in pharmaceutical industries.

Keywords
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Phenanthrene is a crucial component of many chemical compounds that exhibit 

intriguing biological properties like antimalarial, anticancer, and antibacterial 

properties. The synthetic phenanthrene is also used in many organic photoelectronic 

materials such as carbon nanotubes, superconducting materials, and chelating ligands.  

Furthermore, these core structures have been employed as substrates for a variety of 

applications which includes the creation of numerous libraries of compounds which 

are useful for drug discovery and development. As this core structure shows several 

biological activities which draws our attention to develop a novel method for the 

synthesis of phenanthrene-9-ols using palladium-catalyzed cascade annulation, via 

Suzuki cross-coupling reaction, followed by intramolecular Heck reaction to produce 

the desired products in low to good yields along with trace amount of indenone side 

products. The chemoselectivity of sequential reaction is controlled by concentration 

and temperature of the reactions. The scope of substrate is studied as shown in Scheme 

below. 

Keywords: Phenanthrene; 9-phenanthrol; Suzuki cross-coupling; Intramolecular 

Heck reaction; 2-bromochalcone
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using radioactive tracer techniques
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An envenomation from Thai cobra (Naja kaouthia) has been one of the most occurred 

incidents in Thailand along with other terrestrial inland snakebites. Even a number of 

antivenoms produced inland covers seven most encountered snakes, the antivenom 

production of Thai cobra is especially cumbersome as shown by a low antibody 

titer after an immunization on horses with cobratoxin. In order to comprehend the 

circulation of the cobratoxin within hosts and enhance the antivenom production 

capability, a radioactive tracer technique, together with the use of adjuvants, i.e. 

Freund’s incomplete adjuvant (FIA) and Alum, are of interest. Radiolabeled cobratoxin 

can be visualized by means of gamma camera to reveal a pharmacodynamic through 

scan. The 

radioisotope used in this study was I-131 due to its high energy gamma rays, low cost, 

and easy to radiolabel via electrophilic substitution (ES) reaction on phenolic group of 
131I-cobratoxin has been produced via ES 

addition of adjuvant, mixing with FIA, and using Alum as additives, respectively. 

Each solution was injected separately into three groups of rats, and the biodistribution 

without adjuvant could not be notably observed. 

Keywords: Antivenom; Radioactive tracer technique; Cobratoxin; Adjuvant
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Dibenzo[b,f

fused to an azepine ring, serves as the focus of this study. Dibenzo[b,f

derivatives are vital in the pharmaceutical industry, serving not only in established 

reengineering in various applications. most reported methods use multi-

step synthesis and transition metals such as Cu, Pd, or Rh. In this work, we have 

developed a novel method to synthesize 1-nitro-5 -dibenzo[b,f

4. With the presence of a nitro group in the target structures, we envisioned that 

these compounds could be synthesized in one pot without using transition metals 

from anilines 1 2. Under basic conditions, we anticipated 

that compounds 1 and 2 would participate in a nucleophilic aromatic substitution 

(S
N
Ar) reaction to generate intermediates 3, which would subsequently undergo an 

intramolecular Knoevenagel condensation reaction to provide the desired products. 

When 1a and 2a were employed in the presence of Cs
2
CO

3
, the reaction sequence did 

not proceed as expected since the S
N
Ar reaction seemed to occur in the second step to 

give compound 7. Fortunately, the reaction of 1b and 2b, which contains an additional 

electron-withdrawing group (–NO
2
) required for the S

N
Ar reaction, successfully 

provided the product 4 t

Keywords: carbocyclization reaction; cascade reaction; dibenzo[b,f
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inhibit the formation of microtubules by interacting with -tubulin at the ‘colchicine 

binding site’. However, it exhibits high systemic toxicity and lacks selectivity, 

 

improvement to its potential in cancer treatment. Notably, the replacement of the  

due to the interaction of alkyl moieties with the hydrophobic groove of -tubulin. In 

this work, we designed a novel structure of colchicine derivative with a 4-bromophenyl 

 

with our pre-synthesized linker via amide coupling to give the 4-bromophenyl-linked 

colchicine derivative in good yield over six steps. Next, this newly synthesized 

colchicine derivative underwent in vitro testing and demonstrated potent anticancer 

 values of  

Keywords: 

Figure 1. Graphical Representation of Novel Colchicine Derivative.
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Acid-catalyzed formylation reaction of indole derivatives with trialkyl 

orthoformate 
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Department of Chemistry and Center of Excellence for Innovation in Chemistry, Faculty of Science,  

 

*Corresponding author’s e-mail address: jaray@buu.ac.th

2- and 3-Formyl indoles are highly versatile compounds with various applications in 

the pharmaceutical and chemical industries.  Furthermore, these formyl indoles are 

versatile key intermediates involved in various functional group transformations to 

methods for synthesizing 3-formyl indoles have been reported in the past decade, 

most of them had the limitations of having harsh reaction conditions and typical 

requirements of electron-rich indoles with the use of costly heavy transition metals. 

conditions. 

through an acid-catalyzed formylation reaction of indoles with trialkyl orthoformate. 

mild reaction conditions, wide substrate scope, and excellent regioselectivity. The 

strategy could be performed on a gram scale to allow access to structurally versatile 

3-formyl indoles, of which a key intermediate of tryptamine and its analogs, could be 

Keywords: Formylation; 2-Formyl indole; 3-Formyl indole; Trialkyl orthoformate; 

Tryptamine
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various types of radionuclides have been developed and used for diagnosis 

Ga) 

produced from a Ga generator has an excellent advantage in terms of on-

site synthesis. It is similar in principle to 99 99mTc generator which makes 

the cold kits for 99mTc radiolabeling become widely used in medical imaging.  

radiopharmaceutical is often produced by commercial synthesis modules which have 

high consumable costs and require hot cell facilities. While the kit-based production 

has advantages of lower cost, shorter preparation time and easier to operate. The aim 

be ready for radiolabel with Ga. The lyophilization process was performed under 

Ga at room 

temperature in 15 min. The radiopharmaceutical 

 

The biological quality control showed that the lyophilized product was a sterile, 

Keywords: 
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Dauphinol B, a sesquiterpene linked to a phloroglucinol derivative, was isolated 

Garcinia dauphinensis by Kingston and colleagues in 

 

P. falciparum. In this 

research, the synthesis of dauphinol B will commence from commercially available 

1,3,5-trimethoxybenzene and 3-methyl-2-cyclohexen-1-one. Vilsmeier–Haack 

reaction, alkylation and cross coupling reactions were planned as key steps.

Keywords: Antiplasmodial; Dauphinol B; Natural product synthesis
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In recent years, coastal regions of Japan have been facing an environmental issue 

resources and the loss of marine biodiversity. rocky shore denudation refers to a 

by sea urchins. In light of these circumstances, this study focused on spatane-type 

diterpene compounds with feeding inhibitory properties as a measure to prevent 

rocky shore degradation caused by sea urchins. Spatane-type diterpene compounds 

are produced from brown algae (Dilophus okamurae) and are characterized by 

a tricyclic structure with consecutive 5-4-5-membered rings. The objective of this 

study is to establish a method for immobilizing the chemical structure of spatane-

type diterpenoid compounds within a polymer, and provide a technique to prevent 

began the synthesis of spatane-type diterpene compounds using commercially 

available 5-norbornene-2-yl acetate as the starting material. First, we constructed 

and bicycloheptene. Subsequently, we successfully synthesized the lactone through a 

Baeyer-Villiger oxidation reaction, followed by hydrolysis to induce the hydroxyester. 

In the future, we will synthesize the desired non-natural molecule by modifying the 

ester moiety and converting it to a methylene chain with a terminal alkyne.

Keywords: Rocky shore denudation; Dilophus okamurae; Spatane-type diterpene; 
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cold kit was studied by adding surfactant. The human albumin solution (HSA) was 

used as surfactant of aggregated particles by themselves. 

formula decrease form original formula, therefore the both formula can solve this 

problem.
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that 

high potential target in Plasmodium falciparum parasite bound with the quinazoline 

Forty-six  

N2-anilinophenylurea-N -aminoquinazoline derivatives were synthesized to gain 

a better understanding of the antimalarial SARs. The antimalarial activity against  

P. falciparum Pf

which is consistent with the previous work. The cytotoxicity was measured to 

inhibitory activity against the Pf.

 

36 exhibited the most potent antimalarial activity with an 

IC

 

dynamics were used to predict the binding mode of our series consistent with the 

Pf

Keywords: N2-anilinophenylurea-N -aminoquinazoline; P. falciparum

strain; P. falciparum Pf
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derivatives with promising biological activities and potential medicinal applications. 

derivatives through a multicomponent Pd-catalyzed coupling reaction involving 
N-allenylthymidine, aryl halides with varying substituents, and adamantan-1-
amine, the nitrogen nucleophile. This one-pot reaction facilitates the straightforward 
synthesis of diverse thymidine derivatives. The thymidine synthesized samples will 
be evaluated for their biological activities, including antidiabetic, anticancer, and anti-
Alzheimer properties.

Keywords: Thymidine; multicomponent Pd-catalyzed coupling; synthesis; one - pot 
reaction

 

Scheme 1. The synthesis of Thymidine derivatives.

OM-P-26



Pure and Applied Chemistry International Conference 2024 (PACCON 2024)

Production and quality control of 177Lu-PSMA for prostate  

cancer treatment

*, Kanyapat Lumyong, Chotiwid Wiriyachailerd, Sudkanung Phumkem, 

Boon-Uma Jowanaridhi and Thanete Duangta

*Corresponding author’s e-mail address: suppamat@tint.or.th

owing to its overexpression in metastatic castration-resistant prostate cancer. Lu-

cancer treatment. The aim of this research was to study the preparation and quality 

control of 

was carried out by high-performance liquid chromatography (HPLC) and thin-layer 

chromatography (TLC). The results of 

The two radiopharmaceuticals remained stable in saline up to 48 h after radiolabeling 

and bacterial endotoxins complied with the endotoxin limit for parenteral drugs. In 

conclusion, both 

compounds. The combination of HPLC and TLC provides a reliable quality control 

method for 

Keywords

cancer; 
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Radiolabeling of DFO-NCS and DFO*-NCS siderophore chelator with 

zirconium-89 radiometal
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Over the past few years, zirconium-89 (89

emerged as a crucial diagnostic tool for a wide range of cancer types, for example, [89

89

radiometal 89

widely employed in clinical purposes, it has been demonstrated that in many of these cases, 

the [89 89

unnecessary bone uptake. In order to increase the stability of the [89

derivatives have been developed.  The aim of this research was to compare the radiolabeling 

yield of DFO*-NCS octadetate chelator and DFO-NCS hexadentate chelator labeled with 89

The results have shown that the [89

89

 
89

[89

the same period. In conclusion, as a comparison, DFO*-NCS was more stable than DFO-NCS 

throughout the same duration, although the DFO-NCS chelator connected to the 89

rapidly. This investigation is intended to be preliminary exploration for the development of 

Keywords

complex; [89 89

 

Figure 1. Structures of [89 89
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The development of new azobenzene derivatives within three-colors range 

absorption for biological applications.
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Azobenzene is one of the molecular photoswitches that can undergo reversible 

isomerization between cis- and trans-isomers when exposed to light (normally 

UV-light). In the present, azobenzene that can be activated via visible light is more 

includes attaching the donor and acceptor group to the azobenzene moiety. As a result, 

the energy gap between the ground state and the excited state is small, resulting in 

more red shift adsorption. These two molecules can be light-activated by blue and 

green light (visible light) to switch between cis-trans isomers. In this study, we include 

thermal relaxation (cis- back to trans-) than classic azobenzene, which will be further 

useful for biological and medical applications such as 11-cis-retinal in rhodopsin with 

Keywords: 

azobenzene

OM-P-29



Pure and Applied Chemistry International Conference 2024 (PACCON 2024)
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Sasipa Booranamonthol, Phongsathon Khlongkhlaeo, Sucharat Sanongkiet, Jitnapa Sirirak, 

and Punlop Kuntiyong*

Muang Nakhon Pathom, 73000 Thailand
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alkaloids found in oriental medicinal plants such as Kratom (Mitragyna speciosa) 

). In our diastereoselective synthesis of 

indoloquinolizidine and related alkaloids from L-glutamic acid, the dibenzylamino 

group on the heterocyclic systems was used for stereocontrol during the reaction 

sequences. Its subsequent removal generated unsaturated lactam moiety which 

provided the point for further derivatization. In particular, during Cope elimination 

dibenzylhydroxylamine was oxidized to give the corresponding nitrone. This reactive 

dibenzylhydroxylamine gave additional derivatives. All synthetic indoloquinolizidine 

anti-a-glucosidase activity where an indoloquinolizidine and a spiro[indolizidine-

conducted to gain insight into their mode of action and showed that our most active 

compounds bind to the same site as the positive control, acarbose.

Keywords:

Synthesis; Anti-α
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 Synthesis of Dibenzylamino Derivative of (+)-and (-)-Chabamide 
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Chabamide is a cytotoxic dimeric bis-amide alkaloid found in long pepper                        

[Dee-plee, Piper chaba (Thai), Piper longum (Indian, hindi), and Piper retrofractum 

main chemical constituent found in many plants in  Piperacease family. Both chabamide 

and piperine were reported to display a wide spectrum of biological activities such 

chabamide from piperine via Diels-Alder reaction using reported procedure. Hydrolysis 

of chabamide obtained from Diels-Alder reaction of piperine gave the corresponding 

compounds, we applied a resolution method using chiral (S)-3-dibenzylaminopiperidine 

synthesized in 3-steps from L-glutamine. N-Benzylation was followed by cyclization 

in the presence of CDI in basic condition to give (S)-2-dibenzylaminoglutarimide. 

Reduction of the glutarimide carbonyls with lithium aluminum hydride gave  

(S)-3-dibenzylaminopiperidine. Coupling of this chiral piperidine with the racemic 

dicarboxylic acid intermediate in the presence of DCC then gave two diastereomeric 

products which were separated chromatographically to give dibenzylamino derivatives 

also envision that the dibenzylamino group will provide a variation point for further 

synthesis of other derivatives of piperine dimer.

Keywords: Chabamide; Piperine; Synthesis; Diels-Alder; Chiral Resolution
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Photodynamic therapy (PDT) is an attractive cancer therapeutic method, involving 

reactive oxygen species (ROS) generation, which leads to cancer cell death. PDT’s 

photosensitizers are heptamethine cyanine dyes. Herein we described an asymmetric 

heptamethine cyanine probe (IR-844), containing a 2-dicyanomethylene-3-cyano-

4,5,5-trimethyl-2,5-dihydrofuran (TCF) acceptor and an indole donor, for NIR 

IR-844, which generated a notably high singlet oxygen 

IR-844 exhibited cancer-targeting capacity as 

IR-844 showed negligible dark cytotoxicity with a cell survival rate above 

IR-844 could be a great candidate for cancer cell targeting agents for photodynamic 

treatment.

Keywords: photodynamic therapy (PDT); photosensitizers; asymmetric heptamethine 

cyanine
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number of elderly people. -Glucosidase inhibitors, such as acarbose, nojirimycin, 

voglibose, and miglitol, display an essential role in the treatment of diabetes by 

inhibiting the digesting 

still necessary as an alternative approach for treating this enzyme. In the present study, 

bis-coumarin derivatives were synthesized from the condensation of 4-hydroxycoumarin 

with various aldehydes under environmentally friendly conditions. Under optimized 

conditions, aromatic aldehydes could be transformed into the corresponding products 

in high to excellent yields, whereas the products produced from aliphatic aldehydes 

were obtained in moderate yields. All synthesized bis-coumarin derivatives were further 

evaluated for their -glucosidase inhibitory activity. The results found that compound 8 

was the most potent inhibitor, with an IC

be developed into a new potential antidiabetic drug.  

Keywords: 4-Hydroxycoumarin; Bis-coumarin derivatives; -Glucosidase inhibitory 

activity; Diabetes
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Silica aerogel (SA)/polymer is the mechanical property enhancement from a fragile 

issue as a result of the characteristic extremely high porosity, surface areas, and low 

density of the SA porous structure to utilize properly in super thermal insulation, 

and hydrophobic surface materials.  
chains freely of the mixing polymer in solution and melting stage reduce porosity 

and increase density leading to malfunction of SA in the composite. To overcome 

this problem, the limitation of the free-moving polymer chains becomes the key. The 

pre-vulcanized natural rubber latex (PVNRL) is the promising solution, since the 

vulcanization generates crosslink rubber chains inside rubber particles (RPs), in the 

liquid stage. This study aims to preserve the nano-porous structure of SA by carrying 

and without SA depended on the pre-vulcanization periods, relating to the remaining 

that the withstanding deformation of RPs by the vulcanization process hindered the 

in the reduction of the free-moving rubber chains, resulting in the existence of nano-

porous structure of SA in the composite. 

Keywords: Silica aerogel; Natural rubber latex; Pre-vulcanization; composites; 

preserved pores
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Brewery Spent Grain (BSG) is a byproduct of the brewing industry, primarily consisting 

of cellulose, hemicellulose, lignin, and protein, sourced from malted barley. Although 

often discarded as waste, BSG holds untapped potential as animal feed and contains 

valuable cellulose, applicable across various industries like food, pharmaceuticals 

and cosmetics. This study aims to optimize extraction process to produce cellulose 

from BSG. The Box-Behnken Design was applied to optimize the cellulose yield 

with three critical variables as alkaline concentration (1-2% w/v NaOH), temperature  

(90-100 0C) and extracting time (1-3 h). The extracted cellulose samples were then 

bleached with H
2
O

2
 g at 70 0C for 40 minutes, followed by washing and drying to 

obtain pure cellulose powders. Result found that the cellulose yield was 10.89 with 

60.32 % crystallinity under 1.69 %w/v alkaline concentration, at 100 0C and 1h 

extracting time. The assessment of the structural features and bonds, with a particular 

emphasis on eliminating undesirable components of lignin and hemicellulose via 

Fourier Transform Infrared (FT-IR) analysis. Revealed that a strong sharp lignin 

stretching vibration positioned at 1633 cm-1 (C=stretching) of lignin was reduced by 

34.70 % compared with the untreated BSG. 11% reduction of lignin (Aromatic skeletal 

vibration) and hemicellulose (COO-

crystallinity and obtained 58.59% cellulose purity while the cellulose powder standard 

gained 65.85% of crystallinity. This research contributes to the value-added of BSG 

and its potential integration into the wider food industry, opening new possibilities for 

its use beyond traditional waste disposal.

Keywords: Brewer’s spent grain; Cellulose powders; Alkaline treatment; Crystallinity; 

Box-Behnken design
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unique properties and applications. In this study, hydrogels were prepared from 

polyvinyl alcohol (PVA), pectin-PVA, and amidated pectin (AMDP)-PVA for potential 

drug delivery and antimicrobial applications. Pectin was extracted from pomelo peel 

through acid extraction, and amidation was carried out using ethanolamine. The 

hydrogels were created using a freeze-thaw (FT) cycle, with varying freezing times of 

thoroughly investigated. Furthermore, loading and release studies were conducted by 

using Chlorhexidine as a model drug, revealing that AMDP-PVA hydrogels exhibited 

for controlled drug delivery systems. To assess their suitability for biomedical 

applications, the antimicrobial properties of these hydrogels were evaluated against 

E. coli, S. aureus, and C. albicans. The results indicated that the hydrogels, especially 

those prepared with amidated pectin, possess remarkable antimicrobial activity. This 

study emphasized the importance of modifying hydrogel characteristics by selecting 

appropriate constituents and processing conditions for drug delivery applications and 

medical research.

Keywords: Hydrogel-based drug delivery; Pectin; Controlled drug delivery systems; 

Antibacterial hydrogel properties; Amidated pectin
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Electronic based industry has become one of the highest growth industries in the world, 

application. Due to the low price and availability of pristine graphite in large quantities, 

in Acrylonitrile-Butadiene-Styrene(ABS) and polypropylene(PP) was used to represent an 

amorphous and a semi-crystalline polymer respectively, which these composites could be used 

mainly for electronic packaging. Nanocomposites were successfully prepared using a twin-

be 80:20 of O
2
-CNTs:O

2

increase of Young’s modulus 27% and of tensile strength 24%, with a reduction of elongation 

modulus 12% and of tensile strength 6%, with a reduction of elongation at break 71%. The 

surface resistivity and Thermal conductivity of nanocomposites was sharply decreased from 

1016 to 106 ohm/square and increased from 0.208 to 0.349 W/m.K respectively which could be 

designated as a static dissipative material. 

Keywords: Graphene nanoplatelet(GNP); Carbon nanotube(CNTs); Acrylonitrile-Butadiene-

Styrene(ABS); Polypropylene (PP); Electronic packaging

Figure1. Young’s modulus and the percentage increase of ABS (A) and PP (B) reinforced with 

O
2
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Bioactive glass (BG) is an 

gelatin, cellulose and cellulose derivatives, were added into the glass matrix. In this 

research, cellulose, extracted from elephant dung, was being used to prepare hydrogel 

via DMAc/LiCl solvent system. Cellulose gel (CH_ED) mixed with bioactive glass 

solution (BG sol) using the volume ratio of 3.75:1, was subsequently poured into a petri 

8, 16 and 24 days at 37 °C. The SBF solution was then collected and replaced with the 

freshly prepared SBF solution every 2 days. The collected solutions were analyzed for 

Ca2+ and PO
4

3- concentrations using atomic absorption spectroscopy (AAS) and UV-

VIS spectroscopy. BG/CH after bio-mineralization was characterized by FTIR, SEM-

on the surface of the cellulose-bioactive glass surface as the SEM image shown in  

Figure 1.

Keywords: Bioactive glass; Cellulose hydrogel; Elephant dung

Figure 1.
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drug for cancer immunotherapy

Jung Min Shin*, Sung Ryong Kim, and Hongkyeong Kim

 Korea National University of Transportation, 50 Daehak-ro, Chungju, Chungcheongbuk-do 27469, 

Republic of Korea

*Corresponding author’s e-mail address: jmshin@ut.ac.kr

Immune checkpoint therapy (ICT), which primes cytotoxic T cells, provides 

its clinical outcome is poor for treating an immune-excluded tumor, owing to 

macitentan, a dual endothelin receptor antagonist approved by the FDA to treat 

pulmonary arterial hypertension, can be repurposed to modulate the desmoplastic 

Keywords: Nanomedicine;  Cancer immunotherapy; Tumor microenvironment 

Figure1. Schematic illustration of macitentan-loaded nanoparticle for cancer 
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Exploring electrohydrodynamically printed organic semiconductors for       

integrated logic devices

Tae Kyu An and Jihoon Lee*
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Solution-processable organic semiconductors (OSCs) have emerged as captivating 

present an exploration into the electrohydrodynamic (EHD) jet printing of  

the printed single p- and n-type OSC channel layers showed average charge mobility 

V s

single- and mixed-OSC layers facilitates the creation of diverse charge-transport 

devices, spanning from basic units to integrated systems encompassing NOT, NAND, 

Keywords

semiconductors; integrated devices; printed electronics
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Release characteristic of Curcumin (Zingiberaceae) from sodium alginate and 

polyvinyl alcohol-based hydrogel composite: Antioxidant properties

Thanyaluck Thanyacharoen *, Piyachat Chuysinuan , Supanna Techasakul ,                 

Pongpat Sukhavattanakul , and Sarute Ummartyotin * 
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The local herbal in Thailand such as Curcumin (Zingiberaceae) was considered as one 

thermal behavior of sodium alginate and polyvinyl alcohol-based hydrogel composite 

loaded into sodium alginate and poly vinyl alcohol-based hydrogel composite has the 

potential for applications such as drug delivery system, nutraceutical food as well as 

Keywords: Antioxidant activities; Curcumin; Hydrogel; Phytochemical

Figure 1. Graphical abstract of Sodium Alginate and Polyvinyl Alcohol-Based Hydrogel 

Composite loaded Curcumin (Zingiberaceae)
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NaH PO

of NaH PO  and the reaction time caused the decreasing of water solubility of the 

 

PO

Keywords: hydroxypropyl-

beta-cyclodextrin, vitamin E
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acid dialdehyde (HAD) conjugated amino-beta-cyclodextrin (EDA-CD) was prepared 

in situ 

H NMR 

Keywords

Figure 1. 
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Preparation and properties of poly(vinyl chloride) composites recycled from 

used peritoneal dialysis solution containers and reinforced with     silane-treated 

Bongkodporn Khonpet  and Nonsee Nimitsiriwat * 
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In addressing environmental concerns about plastic waste accumulation, recycling 

PVC composites from used peritoneal dialysis solution containers (PDCs), made of 

medical-grade PVC plastic, by incorporating them into PVC composites reinforced 

consisted of alkaline treatment with NaOH solution, followed by silane treatment 

fabricated by an internal mixer and two-roll mill into thin sheets before subjected to 

in APS composites, phase separation in UT and Na composites, and TGA highlights 

Keywords: Peritoneal dialysis solution containers; Plastic recycling; Pineapple leaf 
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Dyeing silk fabric with natural dyes from Garcinia Dulcis (Roxb.) Kurz bark

Napawan Martjarern , Pacharapol Sirisoontorn , Pornpen Atorngitjawat , and                         
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 *Corresponding author’s e-mail address: kanitta.a@ku.th

salt mordants, using three types of mordants: aluminum potassium sulfate, copper 

The results showed that meta-mordanting was the optimal dyeing conditions to yield 

bark extraction can be used for silk dyeing to obtain high color intensity as well as 

Keywords: Dyeing; Silk fabric; Natural dye; Garcinia Dulcis ( )

Colorastness  
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Their manufacturing processes are also improved for better mechanical properties 

objective of this study was to compare 

The degradation of

 comparable properties to those 

Keywords: Fiber cement; 
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process of Kombucha produces symbiotic culture of bacteria and yeast (SCOBY) 

with trimethylchlorosilane (TMCS) to increase hydrophobicity for oil absorption 

hydrogel and was treated with TMSC via chemical vapor deposition (CVD) to yield 

cellulose aerogels exhibit hydrophobicity, making it highly suitable for oil adsorption 

Keywords: Kombucha; SCOBY; Bacterial cellulose; Aerogel; Oil adsorption 

PC-P-10



Pure and Applied Chemistry International Conference 2024 (PACCON 2024)

Simulated gastrointestinal digestion of microencapsulated  

Lactobacillus salivarius culture in biopolymer 

Kiattisak Kaewkaenkhun, Thitinun  Pradubsang, and Sasithorn Kongruang* 
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Lactobacillus salivarius

study evaluated the survival of encapsulated L. salivarius

SGIF were pH-dependent; at the end, the pH of the caecum showed that a biopolymer 

coated with chitosan provided superior protection for probiotics when exposed to 

that all heteropolysaccharides have the potential to serve as a promising material for 

Keywords: Encapsulation; Probiotics; Lactobacillus salivarius; Biopolymer; 
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Escherichia coli 

detection was designed using an integrated approach under chitosan coated magnetic 

 Fe  and Fe  in the presence of 

NH  

 ATR-FTIR spectrum 

CH) demonstrated strong capture capability for Escherichia coli (E. coli) through 

electrostatic adsorption between the positively charged MNPs-CH and the negatively 

E. coli

E. coli was detected using PGMs in the presence of 

introduction of E. coli E. coli, this method 

E. coli in food samples, water, and 

Keywords: Magnetic nanoparticles; Chitosan; Escherichia coli detection; Portable 

glucose meter (PGMs)
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Preparation of carboxymethylcellulose (CMC)-polyethylene glycol (PEG) 

hydrogel for the growth of plants 

Pattrawadee Toprangkobsin

Faculty of Science and Technology, University of Phra Nakhon Sri Ayutthaya Rajabhat

Hydrogels are three-dimensional polymeric networks prepared from chemical 

therefore the hydrogel was applied to mix within cultivated soil for moisture control 

carboxymethylcellulose (CMC)-polyethylene glycol (PEG) using citric acid as a non-

Keywords: Hydrogel; Carboxymethylcellulose (CMC); Polyethylene glycol (PEG); 

Plant grown
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third of agricultural products, including vegetables and fruits, are perishable before 

o

o

with strawberries and stored at ambient temperature and their physicochemical 

Keywords
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Agricultural waste of pineapple leaves and leaf sheaves of banana trees, which are 

O

BF contents exhibited the continuous increase in tensile, tear, and burst indices in the 

Keywords

paper sheet; Eco-friendly packaging

PC-P-16



Pure and Applied Chemistry International Conference 2024 (PACCON 2024)

Preparation of microcrystalline cellulose from corn cob and synthesis of 

microcrystalline cellulose-derived polyol for polyurethane foam 
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solution, followed by sodium chlorite (NaClO ) solution as a bleaching agent, and 

µ

H-NMR, and gel permeation 

Keywords: Corn cob; Microcrystalline cellulose; Chemical treatments; polyol
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Study and Development Process for Reed Dyeing with Garcinia 

Mangostana Linn. Leaves dyes extraction

Katsinee Nammakorn, Pornpen Atorngitjawat, and *
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This research aimed to study dyeing on Chantaburi Reed with dyes extracted 

from Garcinia Mangostana Linn

 

CIE L*a*b* values, and color strength (K/S), as along with the study on color fastness 

) and aluminium 

potassium sulfate (AlK(SO) ) was used as a mordant, those dyed reed with dyes 

extracted from Garcinia Mangostana Linn  was 

Ca(OH)

Keywords: Reed Dyeing; Garcinia Mangostana Linn
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the crosslinking contents and the compositions between both homopolymers were 

The sol-gel process involving hydrolysis and polycondensation reactions and the 

combination of their physical properties, mechanical strength as well as simplicity of 

Keywords: ; Poly(vinyl alcohol); Sol-gel reaction; Polymer blend; 

IPNs
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Environmental pollution problems from burning of agricultural waste and plastic 

waste from petroleum-based plastic which cannot be degraded in nature are recently 

polylactic acid (PLA) blend were chosen for biodegradable plastic composite with 

 the strength of TPS/PLA composite 

however, increasing oil palm 

Keywords

plastic composite
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(PALF) is an agricultural waste material valued for its abundant 

cellulose content and eco-friendly characteristics. This research aimed to investigate 

the mechanical properties of PALF paper. 

underwent a process that involved the removal of lignin and other components 

through treatment with a NaOH alkali solution, followed by bleaching with an H O  

solution. Additionally, varying concentrations of a dispersing agent (  

/l) were incorporated into the PALF paper preparation to aid in the paper formation 

process. The outcomes demonstrated that the inclusion of a dispersing agent led to 

enhanced bursting and tearing strengths. To gain a deeper insight into the structural 

transformations, scanning electron microscopy (SEM) was employed to examine 

the surface morphology of the PALF papers. The SEM images revealed a dense and 

.

Keywords: 

PLAF paper
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with a sodium hydroxide solution to remove hemicellulose, a component that attracts 

Keywords
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Conjugated polymers have been widely used in many applications such as organic 

 They consist of p-conjugated system with alternating 

p-

Keywords
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) 

 at 

hardness and density increased with varying the ZnO-TiO

and photodegradation of methylene blue (MB) solution were the composition 

under lighting conditions compared to dark conditions especially NR with the addition 

than natural rubber composite foam without added ZnO-TiO

Keywords

dioxide
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this study, silk CO

 

of CaCl /C H OH/H

transparency within the visible spectrum and demonstrated distinctive UV absorption 

Nonetheless, the 

Keywords
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from Bacillus subtilis

B. subtilis

 Da were detected 

B. 

subtilis

Keywords: Levan; Fructan; B. subtilis; Molecular weight 
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The optimum conditions for cellulose extraction and nanocellulose production were 

from Transmission electron microscope analysis displayed that the average diameter 

o

Keywords: Nanocellulose; Freshwater; Chlorophyta; Biopolymer; Green algae
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were assessed for color properties in all types of dyed silk yarn using CIELAB 

Keywords

grounds

Figure 1. Silk yarn before dyeing (no bleached and bleached with NaOH) and after dyeing at 
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Bombyx 

mori  

from carbomer with the addition of the sericin solution, glycerol and tea tree oil at 

acne hydrogel was also tested against Staphylococcus aureus (S. aureus)

Staphylococcus aureus, with 

Staphylococcus aureus, with recorded mean 

Keywords
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were observed after annealing, and the merging of them occurred with the presence 
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Pomegranate extract (PE) contains phenolic compounds which are very sensitive to light 

study was to produce pomegranate extract loaded nanoliposomes (PE-NLPs) by thin-

in vitro release study of PE-NLPs 

addition, in vitro

Keywords

Phosphatidylcholine  

Figure 1. Pomegranate extract loaded nanoliposomes (PE-NLPs)
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broken down by heat, air, or acids, so there needs to be a proper way to release VC 

sheet to deliver the active ingredients through the skin because it can retain more 

Keywords: Carrageenan; Vitamin C; Hydrogel; Release
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MOFs targeted for CO
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 utilization   
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Due to the fascinating properties of metal-organic frameworks (MOFs) such as 

porosity, large surface area, and active site, it has been getting attention as potential 

absorbents for CO
2
 uptake. The large diversity of MOFs is ascribed to the enormous 

possible combinations of the metal nodes and the crossable organic linkers. Recently, 

the concept of turning CO
2
 into MOF’s linker has been proposed, and CO

2
 content is 

2
 in the MOF’s structures. Despite the simplicity of the 

concept, the limitation of the experiment leaves large possibilities unexplored. In this 

study, we theoretically proposed new carbamate-type organic linkers using CO
2
 as a 

raw material. The assembly of MOFs from those 14 designed CO
2
-based linkers, in 

combination with 15 types of metal nodes across over 40 topologies, results in nearly 

2,000 possible MOFs generated as candidates for CO2 uptake. All generated MOFs 

and their total CO
2
 utilization (content + uptake) are collected as a database and to 

be published online, including key information such as physical properties and CO
2
 

adsorption isotherms from grand canonical Monte Carlo simulation. We hope that our 

designed database will contribute as a guideline for the upcoming experiments.

Keywords: Metal organic frameworks; Database; CO
2
 utilization; CO

2
 adsorption; 

CO
2
 storage 
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Carbon monoxide (CO) is an environmental pollutant and poses a threat to 

human health. Therefore, the conversion of CO plays a crucial role in addressing 

CO to carbon dioxide (CO
2
) through heterogeneous catalysis. In this study, we 

conducted a systematic investigation using density functional theory calculations 

to examine the decoration of defective boron nitride with dual-metal atoms (TM
2
 = 

of defective BN by introducing boron-boron vacancies (V
BB

), nitrogen-nitrogen 

vacancies (V
NN

), and boron-nitrogen vacancies (V
BN

). We explored the stability and 

structural properties of dual-metal atoms on defective BN. The calculation results 

demonstrate that anchoring dual-TM atoms onto defective BN stabilizes the system 

and prevents the aggregation of metal clusters on the substrate. Interestingly, all dual-

TM atoms decorated on BNV
BB

 exhibit greater durability than the others. As a result, 

we assessed the adsorption abilities of CO, O
2
, and CO

2
 on TM

2
@BNV

BB
 to identify 

energy between O
2
 and CO on Ag

2
@BNV

BB
 and Pd

2
@BNV

BB
 is smaller compared 

to the other catalysts. We anticipate that Ag
2
@BNV

BB
 and Pd

2
@BNV

BB
 exhibit the 

highest catalytic performance for CO oxidation. Our calculations provide insights into 

selecting an appropriate catalyst for the CO oxidation reaction.

Keywords: Dual atom catalysts; CO oxidation; Density functional theory; Boron 

nitride; Transition metal
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The promising approach of capturing and transforming CO
2
 into formic acid using a 

sustainable supply of H
2 2

 emissions while generating 

valuable fuels. In this study, we used computational methods to design eight functional 

groups containing both Lewis acid and Lewis base properties for incorporation into 

for CO
2
 hydrogenation, focusing on the reaction pathways, particularly the role of 

2
 through heterolytic 

dissociation. This was followed by the simultaneous addition of a hydride and a proton 

to CO
2
 in a single step to produce an HCOOH product. Notably, we discovered a linear 

relationship between the reaction energies of H
2
 dissociation and the FLP acidity, 

highlighting the critical role of FLP acidity in determining their catalytic activity. 

2
 

hydrogenation, which also correlates linearly with the energy of H
2
 dissociation. 

Furthermore, our microkinetic modeling demonstrated that at the lowest temperature 

of 400 K and a pressure of 1 bar, UiO-67-B(CH
3
)

2
 exhibited higher reactivity (0.70 

eV), resulting in a greater reaction rate and production rate of HCOOH compared to 

other catalysts. In summary, this study illustrates the process of constructing metal-

free heterogeneous FLPs on MOFs and uncovers a direct link between the N-BX
2
 

composition, FLP acidity, and the catalytic capabilities of these FLPs.

Keywords: Lewis acid; Lewis base; Density functional theory; CO
2
 hydrogenation; 

CO
2
 utilization; formic acid
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Carbon monoxide (CO) is one of the major common toxic gases in the atmosphere, 

originating from car exhausts, industrial processes and incomplete burning of fuels or 

petroleum products. The catalytic oxidation of carbon monoxide (CO) by oxygen (O
2
) 

molecule is one of the most popular methods for conversion of CO to the less toxic 

molecules, i.e., CO
2
. The C

3
N monolayer is an interesting catalyst for CO oxidation 

reactions due to its unique electronic and structural properties as well as high surface 

area. In this work, we investigated the catalytic oxidation of CO by O
2 

over the 

transition metals (TM = Cu, Ni, Pt and Pd) decorated on the single (Cv and Nv) and 

double vacancy (CCv and CNv) of C
3
N monolayer using density functional theory 

(DFT) calculation. The results show that both CO and O
2
 favorably adsorb on the TM 

deposited on the N-vacancy C
3
N (TM@Nv-C

3
N), with O

2
 adhering more strongly 

than CO molecule. Among the metals studied, Pt@Nv-C
3
N exhibits the strongest 

2
 molecule with E

ads
 of -3.07 eV. According to the activation 

energies, the oxidation of CO by O
2
 on Pt@Nv-C

3
N preferentially proceeds through 

Eley-Rideal (ER) mechanism rather than Langmuir–Hinshelwood (LH) mechanism 

with the rate-limiting step of 0.41 eV as illustrated in Figure 1. By comparison, Pt@

Nv-C
3
N is predicted to have the highest catalytic performance for the CO oxidation 

reaction.

Keywords: Density functional theory (DFT); ER mechanism; LH mechanism; CO 

oxidation
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The carbon dioxide reduction reaction (CO
2
RR) is one of the most promising processes 

for converting CO
2
 into clean fuel. In this study, we applied the CO

2
RR method to 

produce C1 products (CO, HCOOH, CH
2
O, CH

3
OH, and CH

4
) on pristine g-C

3
N

4
 

incorporating non-metal dopants (B, P, O, and S). We examined this process through 

the density functional theory (DFT) calculations. Pristine g-C
3
N

4

substitution sites: the top site on two carbon atoms (C1 and C2), three nitrogen atoms 

(N1, N2, and N3), and one interstitial site (int.). The results found that substituting 

and S atoms at the N2 site was consistent with the formation energy calculation. In 

comparison to pristine g-C
3
N

4 
and non-metal doped g-C

3
N

4
, the analysis of non-metal 

doped g-C
3
N

4 

investigating the CO
2
RR pathways and limiting potentials on S-C

3
N

4
, we observed 

low limiting potentials of -0.17, -0.58, -0.58, and -0.58 V for HCOOH, CH
2
O, CH

3
OH, 

and CH
4
, respectively, along with a high limiting potential of -0.77 V for CO. This 

work highlights non-metal dope g-C
3
N

4
 as a promising electrocatalyst for CO

2
RR due 

to its elevated CO
2
RR activity and enhanced selectivity.

Keywords: Non-metal atoms; g-C
3
N

4
; CO

2
 reduction reaction; C1 product; DFT
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attention worldwide because diamond surface structure and its electronic states can be improved 

by the process. In this study, we employed Density Functional Theory (DFT) approaches to 

explore the catalytic potential of single and dual heteroatoms; boron (B), nitrogen (N), and 

phosphorous (P), integrated into a diamond structure for the Carbon Dioxide Reduction 

Reaction (CO2RR). Our computational results revealed that the existence of dual dopants on the 

diamond can enhance more catalytic activity of CO2RR as compared to the single-doped ones 

especially in the cases of BB and NN. The primary product in both pathways is HCOOH, which 

requires overpotentials of 0.40 V and 0.09 V, respectively. Note, the single P doped diamond 

supports a competing pathway Hydrogen Evolution Reaction (HER). Notably, the B and N  

co-doped diamond (BN) demonstrated its capability to produce HCOOH with no need for applied 

overpotentials. Also, the BN was found to emerge as the top of a 2D volcano plot, showing the 

lowest limiting potential (), an exceptional thermal stability, and an ability to suppress the HER 

the analysis of density of states (DOS) and crystal orbital Hamilton population (COHP). This 

electroreduction of carbon dioxide.

Keywords: Dopants-doped diamond; CO2RR; Density functional theory; Electrochemical 

properties
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Due to its importance in atmospheric chemistry, the reactions involving Criegee 

great number of experimental and computational studies on this topic in the past 

decade. For most computational studies, conventional transition state theory (CTST) 

barrier geometry and calculates free energies based on harmonic approximation with 

rigid rotor approximations. For the reaction between the simplest Criegee intermediate 

consistent with experimental ones for the CH
2
OO+H

2
O (calc: 5.00 exp: 4.2 × 10  

cm3 s ) and CH
2
OO+2H

2
O (calc: 9.02 exp:10.7 × 10  cm6 s ) reactions. However, 

TST calculation for the CH
2
OO+3H

2
O reaction (0.29 × 10  cm9 s ) underestimates 

cm9 s ). 

method and simulated the barrierless approach of CH
2
OO…H

2
O and (H

2
O)

2
. 

cm9 s , consistent with experimental 

results. Detailed discussion concerningthe reaction path for this barrierless reaction 

will be given in more detail at the talk. 

Keywords

Variational transition state theory
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Magnesium-ion batteries (MIBs) have emerged as a promising alternative to 

conventional Li-ion batteries, but the quest for a suitable electrode material remains a 

2
O

5
 stands out as a potential 

improve performance of V
2
O

5

H insertion − originated from using aqueous electrolyte − on the structural stability 

kinetics and suppresses phase transformation of Mg-intercalated V
2
O

5
, which stems 

from the weakened electrostatic interaction between Mg-ion and the lattice oxygen 

upon the H insertion. The 
V

2
O

5
-based cathode materials in MIBs, highlighting advantages of employing aqueous 

electrolytes.

Keywords: Aqueous electrolyte; V
2
O

5
; First-principles calculations; Mg-ion batteries; 

H insertion
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Suzuki-Miyaura C-C cross-coupling reaction is well-known reaction 

used for constructing C-C bond; however, this reaction does not always 

reasons behind are still unclear. To understand more complete picture, we 

1
-Br) and nucleophile  

(R
2
-B(OH)

2
) reactants catalyzed by Pd(PMe

3
)

2
 using DFT calculations and further 

analyzed using molecular volcano plots to demonstrate relationship between 

substituent groups on R
1
 and R

2
 (furan, pyridine, phenyl, styrene, ethylene), we 

found that when using 2-bromofuran as an electrophile substrate, the reaction can 

easily proceed with any of boronic acid choices as the reactions with 2-bromofuran 

always have the lowest energy barrier in the rate-determining step compared to others. 

Molecular volcano plots also illustrate that the feasible reaction with 2-bromofuran 

reactant is resulting from the balance of interaction between reactants and Pd(PMe
3
)

2
 

addition and reductive elimination processes. The order of the interaction between 

each reactant and catalyst is furan, pyridine, styrene, phenyl and ethylene where furan 

has the most balanced interaction and reactant with ethylene has weakest interaction.

Keywords: Suzuki-

Reactant-catalyst interaction
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Molecular docking and dynamic simulations of anti-apoptotic Bcl-2 proteins as 

targets for bioactive compounds in Durio Zibethinus for anti-cancer activity
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Durio Zibethinus showcase multiple cancer activities, from 

cancers are occurred due to the overexpression of antiapoptotic protein B-Cell 

Lymphoma 2 (Bcl-2), which impedes programmed cell death and contributes to 

its expression, making BH3 mimetics essential in promoting apoptosis in malignant 

cells. However, mutations in the BH3 domain can confer resistance to existing BH3 

Durio 

Zibethinus

focus on their BH3 mimetic potential. Flexible receptor docking revealed procyanidin 

B2 as a standout candidate, demonstrating good binding with docking scores of -8.30 

groove of Bcl-2.

Keywords

binding pocket; Structure-based drug design
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Transient luminescence studies for excited-state kinetics of  

organic sensitizer dyes in solar cells
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*Corresponding author’s e-mail address: mitsuke@josai.ac.jp

Dye sensitized solar cells (DSSCs) are typical photovoltaics made of mesoscopic titanium 

dioxide TiO
2
, sensitizer dye, and liquid electrolyte containing I

3
/I  redox couple. The primary 

photovoltaic process is electron injection from photoexcited dye to the conduction band (CB) 

of TiO
2
. Regeneration of dye proceeds through recapturing of the excess electron of I  by the 

oxidized dye species. Several authors have argued that introducing 4-tert-butyl pyridine (TBP) 

to the electrolyte raises the CB edge and suppresses unwanted electron-hole recombination 

between the CB electrons and I
3

. Such a negative 

rate of electron injection k
inj

changed. 

DSSC containing indoline dyes D149 and D205, and determined k
inj

 by following the analyses 

described in our preceding abstract. Figure 1 shows the results of time-correlated single photon 

counting for a D205/TiO
2

 at 470 nm excitation. The red and blue curves show 

k
inj

 of 2.6 × 109 and 1.1 × 1010 s , 

respectively. The former value is smaller than k
inj 

= 1.3 × 1010 s  obtained for a D205/TiO
2
 

retarding electron injection the rate of which is just high enough to compete with the rate of the 

internal conversion of S
1

*(v) to S
0
 (k

nr
 = 8.9 × 108 s ).

Keywords: Dye-sensitized solar cells; Indoline dyes; Electrolyte; Fluorescence; Electron 

injection
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Figure1. Time correlated fluorescence signal from

            TiO2/D205 in DSSC at 470 nm photoexcitation. 
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2
 storage predominantly concentrate on interactions between hydrogen 

2

2
 storage materials and 

these gases. We utilized a simple model featuring a single lithium or scandium atom 

2
 storage materials. We used periodic DFT 

calculations based on the PBE functional and the D3-type van der Waals corrections 

to determine the adsorption energies for hydrogen, oxygen, and water on these 

adsorption energy between oxygen and hydrogen was 5.0 eV, while for Li, it was 

1.6 eV, indicating Sc’s heightened sensitivity to oxygen during hydrogen adsorption. 

Analyzing adsorption energies alone does not provide a comprehensive understanding 

Therefore, we employed the kinetic Monte Carlo (kMC) method to get more insights. 

For this, we have estimated the rate constants from the adsorption energies within 

the framework of collision theory and used them to simulate the coverage rates of 

executing adsorption and desorption processes based on their respective probabilities, 

we have shown that O
2 2 2

O does not 

2
 adsorption. 

Keywords: 
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Structural investigation on chiral recognition of dapoxetine enantiomers with 

methylated cyclodextrins
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Dapoxetine (Dpx), a premature ejaculation drug, as the eutomer  

(S)-Dpx is 3.5 times more potent than (R)-Dpx. Enantiomeric purity of pharmaceutical 

preparation is necessary to be controlled. Chiral selection of cyclodextrin (CyD) is 

γ-
CyD as chiral selector for racemic Dpx were achieved with high enantioresolution. 

Unfortunately, there is no information related to the conformation of inclusion 

complexes and the molecular interaction between Dpx and CyD, which are important 

for assessment of the inclusion mechanism of Dpx encapsulated with CyD to develop 

pharmaceutical production. Molecular docking and semi-empirical PM6 calculations 

were performed to predict the conformations and interaction of the inclusion 

γ
and methylated-γ-CyD. The results indicate the formation processes of the 1:1 host-

guest ratio complexes are possible with three orientations, as depicted in Figure 1. 

The complexation energies of each molecular structure as well as the interaction 

between host and guest components in the inclusion complex are further determined 

by M062X/6-31G(d,p) calculations.

Keywords

empirical method, Density functional theory

       Conformation 1                     Conformation 2                      Conformation 3

Figure 1: PM6 energy-optimized structure of 1:1 inclusion complex between  

(S)-Dpx with .
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disease patients. TBT has two enantiomers. (R

S

previously, either by absolute asymmetric synthesis, or using chiral selectors such as  

recognition of the molecules are necessary for further pharmaceutical development. 

Molecular docking and AM1 calculations for the enantiomeric recognition of  

(R)-TBT and (S

cyclodextrin’s cavity with 1:1 molecular ratio as shown in Figure 1. The complexation 

energy results for the (R)-TBT/BCD system at the M062X/6-31G(d,p) level suggest 

that Conformation I is more stable (-49.24 kcal/mol) than Conformation II (-33.15 

kcal/mol).

Keywords

empirical method, Density functional theory

   

Figure 1: The minimized M062X/6-31G(d,p) structure of (R)TBT/BCD inclusion 

complexes.
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Employing a molecular hybridization approach, quinoline derivatives yielded two key 

study explored binding interactions between nonnucleoside reverse transcriptase inhibitors 

ONIOM, and molecular dynamic (MD) approaches. Cross-docking analysis highlighted 

the superiority of the WT RT conformation (PDB ID: 4G1Q) due to its favorable binding 

analyses revealed that compound (2)

and exhibits pi–pi stacking interactions involving TYR181 and TRP229 residues within the  

(2) and rilpivirine showed the lowest total among all ligands. MD simulations emphasized the 

(1) and (2). This stability was further 

(2) (1). The development 

Keywords
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A DFT study on cracking and dehydrogenation of propane on H-ZSM-5
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Propane conversion is one of the hydrocarbon transformations that has been widely 

examined for determining the selectivity and activity of the catalysts. In this work, 

theoretical calculations based on density functional theory (DFT) were performed to 

shed light on the molecular reaction mechanisms involved in the protolytic cracking 

model containing 26 tetrahedral (26T) atoms to calculate the activation energies of 

the reactions at the M062X/6-311G(d,p) level theory, the activity and selectivity of 

this catalyst were ascertained. While the cracking reaction is slightly exothermic, 

overall, the dehydrogenation processes are endothermic. It is clear that the cracking 

reaction takes place more favorably than the dehydrogenation processes. The apparent 

activation energies were calculated to be 31.8, 54.8, and 42.7 kcal mol–1 for cracking 

and dehydrogenation at the primary and secondary carbon atom, respectively, in 

good agreement with the experimental data published previously. These results 

are explained by the stability of the transition states, which are associated with the 

ionic structures resembling carbonium ions. The intrinsic reaction coordinate (IRC) 

calculation and the natural bond orbital (NBO) analysis were used to highlight the 

mechanistic details of the reactions.

Keywords

Figure 1 
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complexes through DFT/TD-DFT analysis: Insights for OLED applications

Wilaiwan Rosungnoen

Department of Chemistry, Faculty of Science, Kasetsart University, Bangkok 10900, Thailand

Center for Advanced Studies in Nanotechnology for Chemical, Food, and Agricultural Industries, 

Kasetsart University, Bangkok 10900,Thailand

*Corresponding author’s e-mail address: fsciswsm@ku.ac.th

Density functional and time-dependent density functional (DFT, TD-DFT) theoretical 

methodologies were employed for the investigation of the photophysical characteristics 

The primary objective of this study is to gain insights into the potential suitability 

of the selected systems for use in OLED devices. In addition to examining their 

ground and excited state geometries and electronic structures, an in-depth analysis 

of the electronic transitions responsible for absorption and spectra, along with other 

photophysical properties, was conducted. This encompassed the study of charge 

transfer parameters, triplet exciton generation, phosphorescence quantum yield, 

exhibit promising attributes for application in OLED devices. Furthermore, the 

in Pt(II) complexes with ppy ligands.

Keywords: Density functional theory; Time-dependent density functional; 

Photophysical porperties; Cyclometalated Pt(II) complexes 
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Density functional theory (DFT) has been performed to analyze the antioxidant 

mechanism of four hydroxybenzoic acid derivatives: 3-hydroxybenzoic acid, 

4-hydroxybenzoic acid, protocatechuic acid, and gentisic acid. Gallic acid has 

been selected as an antioxidant reference molecule. Geometry optimization and 

frequency calculation of all natural compounds and their corresponding ionic and 

radical species have been calculated at the B3LYP/6-311++G(2d,2p) level of theory. 

phase has been explored in water and ethanol by the integral-equation-formalism 

polarizable continuum model (IEF-PCM). Three main mechanisms; hydrogen atom 

sequential proton loss electron transfer (SPLET) have been investigated to explain 

the radical scavenging ability of phenolic antioxidants. As the results, the calculated 

position is the most potent compound, with BDEs of 77.46, 78.24, and 78.20 kcal/

mol in the gas phase, water, and ethanol, respectively. The results of protocatechuic 

acid are comparable to those of gallic acid, suggesting their similar activity. The 

the radical-scavenging activity of phenolic compounds in the gas phase, whereas the 

SPLET mechanism is the thermodynamically favorable pathway in polar solvents.

Keywords: Density functional theory (DFT); Radical scavenging ability; Phenolic 
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throughout the human body and the spinal cord. The FDA approved therapeutic drugs 

such as donepezil, rivastigmine, and memantine hydrochloride, revealed limitations 

 AChE 

50
 values in low nanomolar units. 

Therefore, this work has studied the binding investigation to describe how these 

derivatives exhibit excellent inhibition against acetylcholinesterase (AChE) activity 

through computational studies, which are molecular docking and molecular dynamics 

(MD) simulations, including MM/PBSA analysis. As a result, the key amino acid 

residues 

binding interactions between the AChE and these derivatives include Van der Waals 

forces, Pi-Pi interactions, alkyl interactions, and hydrogen bonds. Notably, Pi-Pi and 

alkyl-Pi interactions with Trp286 are observed exclusively between an aromatic ring 

and the methoxy group of 4-isochromanone structure in the derivatives. In addition, 

pi-pi interaction is found to Tyr341 via an aromatic part of 4-isochromanone structure. 

development.

Keywords: Alzheimer’s Disease; Acetylcholinesterase; MD simulations; MM/PBSA
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Plasmodium falciparum dihydrofolate reductase-thymidylate synthase (Pf

to antifolate drugs causes a serious problem on unsuccessful malaria treatment. The anticancer drugs 

employed repurposing drug strategies, performing a stepwise-virtual screening by molecular docking 

to quickly identify promising drug candidates from 120 anticancer drugs. Three anticancer drugs 

protein–ligand interaction of these anticancer.  We found that the systems reached the equilibrium 

state of the binding site after 20 ns. The RMSF, Rg, SASA, PCA analysis revealed that these systems 

showed stability and compactness of protein–ligand complexes. Further investigation by quantum 

chemical calculations to identify key interactive residues of Pf

that PRA, PME, and DAS bound in Pf

Pf

inhibition constant of 0.31±0.01 nM, as compared to PYR (0.60±0.02 nM). The others were with 

poorer inhibition constant. Based on these results, PRA could be a promising antifolate candidate 

against P. falciparum.

Keywords Plasmodium falciparum, drug repurposing; virtual screening; anticancer drugs; 

quantum chemical calculations 

Figure 1.  Discovery of new antimalarials from anticancer drugs through virtual screening and 
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livers and can lead to other harmful diseases. Many studies have shown that drug 

resistance and chronic hepatitis B infection are associated with the presence of 

level is still elusive, and this molecular detail is the essential key for the study and 

development of treatments. This work focused on exploring the potential basis of the 

protein, including the simulation structures and interactions, by performing molecular 

dynamic simulations. The simulation results were analyzed to discover molecular 

properties of interactions, along with the simulation of the protein-ligand system. 

Due to the similarity of the two antigens, they share similar interaction sites with 

molecular detail for acquiring new potential treatments for hepatitis B.

Keywords

modulator; Molecular dynamic simulation
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Volatile compounds such as acetone (C
3 6 2

O), etc. have been 

known as hazardous substance. They were utilized in various applications as well as 

a biomarker. Recently, many materials have been developed for volatile compounds 

detection because of  their advantages in physical and chemical properties. Nevertheless,  

metal oxide has been recently a renowned material because of its excellent properties 

the investigation of volatile compounds sensing response has been still a limitation. 

In the present research, iron plate was treated by using alkaline solution. Then  metal 

oxide was formed based on hydrothermal method. The previous FTIR results revealed 

spectral changes in the range of 1800 – 1000 cm-1 when acetone adsorbed on the surface 

of iron oxide. By reason of cost and simple sample preparation, volatile compounds 

detection on metal oxide has been monitored. Volatile compounds adsorbed on metal 

oxide surface caused change of conductivity of the metal oxide.   

Keywords: Volatile compounds; Metal oxide; Electrical property; Acetone; 

Formaldehyde 
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Currently, Alzheimer’s disease (AD) has been found in over 55 million people 

around the world, especially elderly people. The dementia is caused by the low 

neurotransmitter, such as acetylcholine, in the brain leading to the slow communication 

between brain cells. Currently used drugs such as donepezil can inhibit the activity 

Search for the new AChE inhibitors from natural products is still challenging. 

Compounds extracted from Centella Asiatica which are asiatic acid, madecassic acid, 

asiaticoside, and madecassoside, exhibited the AChE activity as compared to eserine, 

an AChE inhibitor. Therefore, in this work, we investigate how these compounds 

bind to AChE using molecular docking, molecular dynamics simulations, and the 

Molecular Mechanics Poisson-Boltzmann Surface Area (MM-PBSA) method. The 

results showed that the equilibrated MD structures bind deeper in the catalytic site 

similar to the donepezil, except eserine and a form of madecassic acid which slightly 

shift from the catalytic site and mainly bind in the peripheral site. The binding energy 

that the key interactions for all compounds are interaction with Trp86, Trp286, and 

Tyr341. The pharmacokinetics and drug-likeness are also predicted by using ADMET. 

The results of this work will be helpful to the development of AChE drugs.

Keywords: Centella Asiatica; MD simulations; Alzheimer’s disease; 

Acetylcholinesterase; MM-PBSA
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According to the latest Global Cancer Observatory (GLOBOCAN) estimates 

2,094,000 new cases of lung cancer were diagnosed globally in 2018, making lung 

cancer the leading cancer incidence worldwide. Small cell lung cancer (SCLC) 

is an aggressive form of lung cancer and accounts for approximately 15% of all 

lung cancers. It is a violent neuroendocrine tumor, with rapid growth and early 

development of multiple organ metastases. Depsidones are compounds containing 

two aromatic rings joined by one ester bond and one ether bond. They are found as 

secondary metabolites in lichens. Each depsidone exists in two major forms, “up” 

conformation and “down” conformation. Therefore, 14 depsidones, isolated from the 

fungus Chaetomium brasiliense, have been theoretically studied for their potency 

poly(ADP-ribose)polymerase-1 (PARP-1), a DNA-repairing protein, as a protein 

target of SCLC. In this study, density functional theory (M062X/6-31G(d) method) 

was used to optimize the geometry of depsidone in both forms. Then, the binding of 

each compound was investigated using the molecular docking technique. From the 

molecular docking results, all 14 depsidones in both forms are bound to the active site 

of PARP-1; however, the depsidone mollicellin E in “up” form gave distinct Goldscore. 

enzyme and gaining insights into the properties and behavior of depsidones, with 

the ultimate goal of identifying promising candidates for future drug development.

Keywords: Small cell lung cancer (SCLC); Depsidone; Poly(ADP-ribose)

polymerase-1 (PARP-1); Molecular modelling; Quantum chemical calculations
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Dye sensitized solar cells (DSSCs) are typical photovoltaics made of sensitizer dye 

and mesoporous oxides such as nanoparticles of titanium dioxide TiO
2
. The primary 

photovoltaic process is electron injection from photoexcited dye molecules to a 

2
. This process may compete with other intramolecular decay pathways 

involving radiative and nonradiative transitions. In the present study, we have 

2
 

2

respectively, with and without electron injection. Figure 1 shows the results of time-

correlated single photon counting (TCSPC) measured at 470 nm photoexcitation, that 

2 2

(blue), as well as the curve of D149 dissolved in chloroform (black). We assumed 

from the S
1
 state. Thereby we could determine the rate constants for the following 

deexcitation processes of high-vibrational levels of the S
1
 state (hereafter denoted as 

S
1

*(v)): (a) relaxation to the vibrational ground state of S
1
, (b) non-radiative internal 

conversion to the S
0
 state, and (c) electron injection from S

1

*(v) to the conduction band 

of TiO
2

2
 electrode to that on TiO

2
.

Keywords: Indoline dyes; Fluorescence; TCSPC; Electron injection; Solar cells
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(CDs) are cyclic oligosaccharides with a central hydrophobic cavity. CDs are the 

most commonly used as chiral selectors because they possess a wide variety of cavity 

sizes, side chains, degrees of substitution, and charges. The hydrophobic cavity of 

the CDs is responsible for the formation of inclusion complexes with enantiomers, 

molecular docking and PM6 calculations for the enantiomeric recognition of (R)- 

and (S

as three of its derivatives, namely heptakis(2-O

heptakis(2,6-di-O O-

butylone within cyclodextrin’s cavity, depicted in Figure 1, with a 1:1 molecular ratio. 

According to the complexation energy results for the (S)-butylone/BCD system at 

the M062X/6-31G(d,p) level, Conformation II exhibits a lower complexation energy 

(-16.52 kcal/mol) compared to Conformation I. This suggests that Conformation II is 

more favorable.

Keywords

empirical method; Density functional theory

 

Figure 1. The M062X/6-31G(d,p) structure of (S)butylone/BCD inclusion complexes. 

PT-P-16



Pure and Applied Chemistry International Conference 2024 (PACCON 2024)

Virtual screening of “Prab-Chompoo-Taweep” remedy targeting 

acetylcholinesterase for Alzheimer disease

Nonthaphon Plotoon, Jaruporn Srisarakham,  

and Patchreenart Saparpakorn*

Department of Chemistry, Faculty of Science, Kasetsart University, Bangkok 10900, Thailand

*Corresponding author’s e-mail address:  fscipnsk@ku.ac.th 

especially for older adults with 60 years of age or older. The primary factor is a reduction 

between brain cells. Medication like donepezil and possible natural therapies are 

drugs is challenging. In this work, we looked for the natural compounds from herbs in 

one of the Thai traditional medicines, “Prab-Chompoo-Taweep” remedy, which can 

inhibit Acetylcholinesterase (AChE) using virtual screening techniques. Molecular 

docking methods using GOLD program and ADMET prediction were applied in this 

study. From the literatures, about 1,102 compounds were found from herbs which are 

ingredient of “Prab-Chompoo-Taweep” remedy. From molecular docking, Dahuribirin 

compared to the donepezil which is the approved drug, Dahuribirin A also revealed the 

similar interaction to AChE which are Trp86, Trp286, Tyr337, and Tyr341. ADMET 

Therefore, this study suggested that Dahuribirin A might be the potent AChE inhibitor 

and was selected for further study for the development of AD drug.

Keywords: Alzheimer’s disease; Acetylcholinesterase; Donepezil; Molecular 

docking; ADMET
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fouling, and water-repellency in materials. It has recently gained particular interest 

for enhancing 3D printed surfaces. Common methods to achieve hydrophobicity 

include coatings, the use of inherently water-repellent additives, or surface texture 

durability. This study aimed to enhance the resin inks used in stereolithographic LCD 

 that could interfere with polymerization. 

61.5 to 122.2 degrees. The hydrophobic properties were attributed to the nanoscale 

roughness of inherent pores observed via scanning electron microscopy. This 

85.9 to 65.0. Additionally, an array of micro conical pillars, each 300 µm in height 

and 240 µm in width, was designed and printed using the developed resin ink with a 

commercial LCD 3D printer. The capillary pressure from the pillars further improved 

the material superhydrophobicity, achieving a water contact angle higher than 140.0 

degrees. These results present a promising strategy for enhancing hydrophobicity in 

electronics.

Keywords: 
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2-trans enoyl-acyl carrier protein reductase (InhA) has 

ligand X-ray structure that obtained from our previous study (PDB code: 6R9W) as well as benzimidazole 

derivatives using ab initio fragment molecular orbital calculation. Only hydrogen atoms were optimized 

X-ray structure of its complex with InhA, using GROMACS version 2016.5. The structures were fully 

highlight some key interactions between InhA and the derivatives, indicating that the most potent derivative 

has strong interaction with a water molecule, Gln100, Ala157, Ile215, and NAD+. In addition, as compared 

with the conformation of ligand obtained from the X-ray crystallographic data, the enhancement of the size 

obtained from this study enhances our understanding of the structural basis for benzimidazole derivatives, 

enabling the rational design of more potent InhA inhibitors as potential tuberculosis agents.

Keywords benzimidazole derivatives; InhA inhibitors; anti-tuberculosis drug; ab initio fragment molecular 

orbital calculation; binding energies
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Carbon dioxide (CO
2
) is one of the greenhouse gases released from fossil fuel 

combustion. The enhancement of CO
2
 concentration leads to the global warming 

 carbon dioxide into formic acid (CO
2 2 

is a promising reaction that can both reduce greenhouse gases and produce useful 

value-added compounds. In this work, the mechanism of CO
2 

hydrogenation over 

the Cu-based catalyst has been investigated by means of Density Functional Theory 

(DFT). The Cu atom embedded in the g-C
3
N

4
 monolayer has been constructed for 

the conversion of CO
2 

into formic acid. Firstly, the stability of CO
2 2

 molecule, 

and co-adsorption complex (Co-Ads) were examined. Our calculations found that 

the adsorption energies of CO
2 2,

 and co-Ads are calculated to be -0.23, -0.44, 

and -0.63 eV, respectively. Moreover, co-Ads can be formed on Cu-g-C
3
N

4 
catalysts 

which implies that CO
2
 hydrogenation can proceed via a co-adsorption pathway 

via two important intermediates, namely (i ii) carboxylate 

2
 

hydrogenation has been investigated by the DFT method. The future applicability of 

Cu-based catalysts was also evaluated in this work.

Keywords: DFT; CO
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conversion; Cu-based catalysts; g-C

3
N

4
; Formic acid 
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predominant group in wine. In this study, density functional theory (DFT) has been 

acid derivatives: c

sinapic acid. Geometry optimization and frequency analysis of all naturally occurring 

systems including neutrals, radicals, radical cations, and anions have been calculated 

at the 

explored in water and ethanol by using the integral-equation-formalism polarizable 

continuum model (IEF-PCM). Their global reactivity descriptors have been calculated 

to reveal their reactivity as an antioxidant. As a result, sinapic acid is the most reactive 

at 50.43 kcal/mol. 

been explored for sinapic acid. The results disclosed that the polarity of the solvent 

increases the contribution of single-electron transfer followed by proton transfer 

(SET-PT) and sequential proton loss electron transfer (SPLET).

Keywords: Density functional theory (DFT); Radical scavenging activity; 
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Nickel and palladium catalysts have been developed for the copolymerization 

of ethylene with carbon monoxide (CO). The copolymerization involves two 

main pathways: (i) the alternating copolymerization resulting in polyketone, and 

(ii) the non-alternating copolymerization resulting in the high ratio of ethylene to 

CO in the polymerization product. The cationic Ni(II) and Pd(II) complexes with 

the diphosphazane monoxide ligand (PNPO) have been reported to perform 

copolymerization of C
2 4

density functional calculations using the cationic Ni(II) and Pd(II) complexes with the 

PNPO ligand to study their mechanisms that involve (i) the alternating pathway, in 

which the CO insertion is followed by the C
2 4

 insertion, and (ii) the non-alternating 

pathway, in which the C
2 4

 

favorable than the non-alternating pathway for both Ni and Pd catalysts. For the 

alternating pathway, the CO insertion into the M-R bond (M = Ni, Pd) is facile while 

the C
2 4

 insertion into the M-(CO)R bond is the rate determining step. The overall 

energy barrier using the Ni(II) catalyst is lower than that using the Pd(II) catalyst. 

Especially, the energy barrier of the C
2 4

 insertion in the alternating pathway using 

the Ni(II) catalyst is notably lower than using the Pd(II) catalyst. This is in agreement 

with the experiment in that the activity of the copolymerization catalyzed by the 

cationic Ni(II) was found higher than that catalyzed by the corresponding cationic 

Pd(II).

Keywords: Ni catalyst; Pd catalyst; Copolymerization; Polyketone; Density 

functional theory
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In recent years, 3D printing has undergone rapid development, enabling the creation 

of objects ranging from microscale components to large-scale structures. LCD 3D 

printing, a popular and inexpensive method, employs an LCD screen to project 

process often encounters challenges like shrinkage, warping, and limited resolution, 

AA). The polymerization reaction was initiated using a blueish 405-nm excitation 

wavelength with a gentle illumination intensity of 6.2 mW/cm² generated by a curing 

machine. Among the tested resins, JS exhibited the highest polymerization depth 

pigments (Y12, O13, R112, G7, and B15) as photoblockers or excitation absorbers 

on polymerization depth rate and printing resolution. The addition of 0.05% w/v O13 

This could improve lateral resolution to 12.6 µm in a 12K-LCD 3D printer, while 

suggest the feasibility of developing new resin inks tailored for LCD 3D printing, 

capable of achieving high-resolution results. Such advancements have the potential to 

drive the creation of innovative commercial products requiring exceptional precision.
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Dialium cochinchinense shell (DS) as Pattani local agricultural waste were prepared two 

composite bead adsorbents: Gelatin/DS (GE-DAC) and Polylactic acid/DS (PLA- DAC) for 

adsorption process. Under characterization, it was found that the iodine number is highest in 
-1. 

The SEM image shows that GE-DAC has less porosity than PLA-DAC and has an average 

pore size 

and 154.65 m2 g-1, respectively.  The composite bead adsorbents could provide an alternative 

granular adsorbent for the adsorption process. 

Keywords:; Polylactic acid; Gelatin; Dialium cochinchinensis seed; Activated 

carbon; Composite Beads
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renewable fuels. A new platform of boron nitrogen heterocyclic ring is in charge 

2
) storage systems. 

In this work, the possible boron nitrogen four-membered structure was particularly 

2
 molecule via Density 

Function Theory (DFT) calculations by second-order Møller-Plesset perturbation 

The results showed the promising storage performance of the four Li-decorated 

B
2
N

2
 structure (B

2
N

2
Li

4

molecules. This calculation has a potential to develop boron nitrogen materials for 

exploration in short- and long-term hydrogen technology.
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four-membered ring structure
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Excessive consumption of fossil fuels leads to carbon dioxide (CO
2
) emissions 

2
) is an alternative energy source that can replace 

fossil fuels due to its clean and sustainable nature. This work aims to investigate 

(7,0) and (8,0) carbon nanotubes (CNT) incorporating platinum metal (Pt) and 

hydroxyl additives (C
2 6

O
2
, C

6 7
O

6
 and C

6 15
NO

3
). The density functional theory 

set is applied to the Pt atom. To assess the structural stability by considering the 

binding energy, the PtN
4
-CNT (7,0) and PtN

4
-CNT (8,0) exhibit a binding energy of  

-9.27 eV and -5.05 eV, respectively.

presence of a strong interaction between Pt and the supporting substrates. Energy 

photocatalyst’s water-splitting capability. The energy gaps are 1.80 eV and 1.43 eV 

for PtN
4
-CNT (7,0) and PtN

4
-CNT (8,0), respectively. The calculation results revealed 

for water splitting using photocatalysts. Consequently, it was improved by introducing 

hydroxyl groups. In the next step, we will investigate detailed information regarding 
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Amides are an important functional group found in many natural products and 

medicines. Synthesis of amides is one of the most frequent transformations and 

still has been intensively studied. To discover new chemical reactions, our group 

has developed a new quantum chemical calculation method of the retro-synthesis 

pathways. It enables us to predict the starting materials using only information 

about the target product molecules. One of the calculation results revealed the new 

and the additional quantum chemical calculations of the BCB and several amines will 

be investigated. A protic solvent, high concentration, excess amount of an amine, and 

stoichiometric amount of acid as an additive under thermal condition were found to 

be important factors in achieving a high yield of amide products. The Gibbs energy 

G‡

calculated using GRRM20 program with Gaussian 16 rev. C.02. The calculation 

G‡ of the amide productions were observed when BCB 

reacts with amines having aliphatic character, high basicity, and low steric hindrance. 

Keywords: Amide; Amine; Benzocyclobutenone; DFT; GRRM
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Corundum (Al
2
O

3
), commonly known as sapphire, is an allochromatic mineral that 

can produce a variety of colors depending on the transition metal inclusions present in 

its crystal structure such as Fe3+ in yellow corundum or Fe-Ti pair in blue corundum. 

Although we have a general knowledge of the factors that give corundum its color, 

the underlying mechanism for each color variety is still being debated and is a topic 

of controversy to this day. Green corundum is one color for which there has not been 

a dedicated study focused on its color mechanism. The leading theory suggests that it 

is a combination of blue and yellow corundum. To study the theory, we selected and 

analyzed blue, green, yellow, and colorless synthetic corundum using Colorimeter, 

Energy Dispersive X-ray Fluorescence (EDXRF), Ultraviolet-Visible-Near Infrared 

Spectroscopy (UV-Vis-NIR), and X-ray Absorption Spectroscopy (XAS). These 

analyses aim to determine the underlying color mechanism and construct an energy 

band model for the corundum samples. The energy band gap (E
g
) calculations for 

synthetic corundum resulted in values of 4.30 eV for blue, 4.01 eV for green, and 

3.62 eV for yellow. While the colorless specimen has a narrow E
g
 of 4.10 eV due to 

high turbidity. The energy band model for synthetic blue corundum incorporates the  

Fe3+-Ti4+ mixed acceptor state while the model for synthetic yellow corundum utilizes 

the Fe3+ neutral energy state. Synthetic green corundum, on the other hand, employs 

both Fe3+-Ti4+ mixed acceptor state and Fe3+ neutral state to explain its energy band 

model.

 

Keywords: Synthetic corundum; Color mechanism; Energy band model; X-ray 

absorption spectroscopy; UV-Vis-NIR spectroscopy.
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Polycalicenes are an essentially unexplored region of chemical space. Polycalicenes 

are polymers of the monomer calicene 1, also known as triapentafulvalene. One 

provocative feature of polycalicenes is that even though calicene has never been 

synthesized, a few polycalicenes have been synthesized and shown to be aromatic. 

Polycalicenes encompass a vast region of chemical space as it is easy to envision 

monomers. In previous studies, we have investigated several polycalicene families 

(2-5) as illustrated in Figure 1.  This study explores the aromaticity of two isomers 

of a new polycalicene family, star[3]calicene 6 (shown in Figure 1), using density 

functional theory (DFT). Star[3]calicenes have a star shape where [3] indicates 

the number of calicene monomers.  The aromaticities of these two star[3]calicene 

isomers were evaluated using Schleyer’s nucleus independent chemical shift (NICS). 

All geometries, vibrational frequencies, and properties (dipoles, NMR, etc.) of all 

molecules are reported at the B3LYP/6-31+G(d,p) level of theory. Calicene, benzene, 

cyclopentadienyl anion, and cyclopropenyl cation are reported as references. 

Keywords: Calicene; Polycalicene; Aromaticity; NICS; DFT

Figure 1 Star[3]calicene 6 representing a new family of polycalicenes
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alkenes is a promising method for linear alkylbenzene synthesis. For unsubstituted 

of the ligand can potentially improve the catalytic activity. In this work, free energy 

the energy span to two descriptors: (i) the relative free energy of an intermediate 

RRS
(INT3P)) and (ii) the relative 

RRS
(INT5P)). 

RRS
(INT5P) while 

RRS
(INT3P) within a certain range. Additionally, linear relationships 

catalysts were those with substantially large backbone, and with a diisopropylphenyl 

insights pave the way for optimizing the catalytic activity of Ni catalysts in the 

hydroarylation of alkene with benzene facilitating the catalyst design process.
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Vacancies on MoS
2
 are important for its catalytic activity, which in return depends 

on the size and shape of the vacancies. This study addresses whether the S-vacancies 

on MoS
2

Using activation barriers at DFT-PBE level as input, we have constructed a kinetic 

Monte Carlo (kMC) model to simulate a 25×25 MoS
2
 supercell with 6% vacancy 

coverage rate. It could be shown that the S-vacancies are highly dynamical, and tend 

limited information about the chemical properties, which are related to the electronic 

structure as characterized by the electronic density of states (DOS). Unfortunately, 

evaluating the DOS at DFT level is only possible for a system of limited size. Thus, 

we propose an approach to estimate a large structure’s DOS from a DFT-level database 

of projected DOS (PDOS) for atoms in varying environments. The DOS of the total 

system can be obtained by analyzing the environment of each atom in the system and 

adding up the corresponding PDOS. It has been found that, to get the DOS, the PDOS 

electronic bands. So far, we have a proof-of-concept that this approach can be used 

to estimate the DOS of a system. In the future, this approach will be coupled with the 

kMC program to simulate the time evolution of the electronic structure. 

Keywords: Kinetic Monte-Carlo; First-principles modeling; Electronic structure; 

DOS; PDOS


