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WELCOME MESSAGE FROM THE PRESIDENT OF THE SCIENCE 
SOCIETY OF THAILAND UNDER THE PATRONAGE OF HIS MAJESTY 

THE KING 
 

2020 marks the 72nd Anniversary of the Science Society of Thailand under 
the Patronage of His Majesty the King�X� �To celebrate this special occasion, 
on behalf of the Science Society of Thailand, I am proud to announce �—The 
46th International Congress on Science, Technology and Technology�rbased 
Innovation�—, or STT46, to be held during October 5�r7, 2020 in Bangkok, 
Thailand� X � �It is our annual congress, which originally was the national 
meeting since 1971, but this year, it is its first time to be held as the 
international meeting�X 
 
In addition, we believe in rewarding undergraduate students for passion 
and innovation early in their academic career, to encourage them to 
continue their work through postgraduate study or employment�X��
Accordingly, the Science Society of Thailand is very pleased to initiate 
the Young Rising Stars of Science award program for the recognition of 

their excellent senior projects in each science and science�rrelated curricula of all universities in Thailand�X��These 
students will present their work in the STT46, where they will meet the experts, learn more about work taking 
place outside their fields, and consider the path they wish to take in their bright future�X 
 
These two main activities are not only a milestone for Science Society of Thailand, but also a testimony to our 
science community that if we take care of science, science will take care of us�X 
 
In this spectacular year, we are honor to have Faculty of Science, Ramkhamhaeng University as our co�rhost of 
STT46�X��The theme of STT46 is, � T̂he Power of Science to Achieve the SDGs�_, which is timely and vitally important 
for a better future of humankinds and nature� X � �That is why we aim to bring together students, academia, 
researchers and scholars to exchange information and ideas, as well as share experiences and research results 
about all aspects of specialized and interdisciplinary fields� X � �The event will provide all not only to network 
regionally and worldwide, but also will lead to further working together to find solutions that are sustainable 
and beneficial to all life on earth�X 
 
The STT46 is designed to explore various applications in science and science�rrelated fields, and so the congress 
program will be both exciting and ground�rbreaking in its wide�rranging and multidisciplinary content�X 
 
I cordially invite you all, particularly those interested in any aspect of sustainable development to contribute and 
help shape the STT46 through submissions of your research abstracts and presentations at the congress�X��Join us 
for three intensive and interesting days of discussing contemporary scientific and science�rrelated research�X 
 
Thank you�X 

 
Professor Dr�X��Supawan Tantayanon 

 
President, the Science Society of Thailand Under the Patronage of His Majesty the King 
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WELCOME MESSAGE FROM THE CHAIRPERSON OF THE 46TH 
INTERNATIONAL CONGRESS ON SCIENCE, TECHNOLOGY AND 

TECHNOLOGY�tBASED INNOVATION  
 

The Science Society of Thailand under the Patronage of His Majesty the 
King is pleased to invite you to join the 46th International Congress on 
Science, Technology and Technology�rbased Innovation �~STT46�•, which will 
be held at Ramkhamhaeng University, during October 5�r7, 2020�X��The 
opening ceremony will be graciously presided over by Her Royal Highness 
Princess Maha Chakri Sirindhorn on 5th October, at 9 am�X 
 
International Congress on Science, Technology and Technology�rbased 
Innovation �~STT�•��is one of the largest annual international scientific 
meeting with around one thousand local and oversea participants�X��The aim 
is to create scientific forum for national and international scientists and 
technologists as well as young Thai scientists from diversified fields of 
science and technology and to open an opportunity to share and exchange 
their experiences�X��In this year, there are 5 main sessions including 
 

�x Biological Sciences � Împact of Biological Science towards SDGs�_ 
�x Chemical Sciences � R̂esponsible Chemical Sciences for Future Sustainability�_ 
�x Mathematics, Statistical science and Computer science � M̂ath Stat Comp in the Digitally Innovative Era�_ 
�x Physics � Ĉhallenges in the Frontiers of Physics�_ 
�x Technology�rbased Innovation � Înnovations for sustainable future�_ 

 
There are also 16 symposiums such as 360o COVID-19; Crystallography; Development of Material Science Based 
on Coordination Compounds; Green and Sustainable Chemistry�W��Opportunities for Academia and Industry; 
Green Production Platform for Renewable Biomass Conversion included in this event�X 
 
The Congress is highlighted by the Plenary Lecture from the world reputable scientist and the Honorable Lecture 
from the 2020 Outstanding Scientist�~s�•��of Thailand�X��And during the Congress, lectures from several renowned 
invited speakers, and hundreds of contributed papers from various areas of Science and Technology will be 
presented orally or in the form of posters�X��Exhibition on advanced scientific and technological knowledge or 
instruments�lappliances from various organizations and several suppliers will be displayed�X 
 
Looking forward to welcoming you in this STT46 Congress in October 5�r7, 2020�X 
 

Professor Dr�X��Somkiat Ngamprasertsith�� 
 

Chairperson STT46 
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WELCOME MESSAGE FROM THE HOST OF THE 46TH 
INTERNATIONAL CONGRESS ON SCIENCE, TECHNOLOGY AND 

TECHNOLOGY�tBASED INNOVATION�� 
 
On behalf of the Faculty of Science, Ramkhamhaeng University, it is our 
great pleasure to welcome you to the 46th International Congress on 
Science, Technology and Technology �t��based Innovation �~STT46�•��being 
held in Bangkok, Thailand during October 5�r7, 2020 to celebrate the 
46th anniversary of the Faculty of Science, Ramkhamhaeng University�X��The 
46th International Congress on Science, Technology and Technology�t
based Innovation �~STT46�• is one of the International Congress on Science 
and Technology in Thailand with around a thousand participants from 
local and overseas�X��With the theme of �—Power of Science to Achieve 
SDGs�—, the congress aims to build up a platform for sharing and exchange 
the knowledge and experiences among national and international 
expertise scientists and technologists, as well as, the young scientists in 
various fields of Science, Technology and Technology�tbased Innovation�X 
 

On the auspicious occasion for the 46th anniversary of Faculty of Science establishment, we are honored to host 
the 46th International Congress on Science, Technology and Technology�tbased Innovation �~STT46�•��together with 
the Science Society of Thailand under the Patronage of His Majesty the King�X��In this congress, we are honored 
to have the world reputable scientist as the keynote speaker�X��In addition, Thailand Outstanding Scientists, and 
numerous eminent scientists will present and share their latest research�X��As for the accomplishment of the 
congress, we would like to cordially thank our sponsors, advisory boards, invited speakers, reviewers, authors, 
and all participants�X��We sincerely hope that the presentations and discussions during the congress will lead to 
further academic development and fruitful collaboration in this region and worldwide�X 
 

Associate Professor Dr�XWanna Musig 
 

Dean of Faculty of Science, Ramkhamhaeng University 
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HISTORY OF THE CONGRESS ON ����������������������������������������������������������������������������������������������������������������������������������������������
SCIENCE AND TECHNOLOGY OF THAILAND 

 
International Congress on Science, Technology and Technology�rbased Innovation �~STT�•, 
originally named � T̂he Congress on Science and Technology of Thailand� _ � �with the same 
abbreviation of STT, is one of the most important scientific meetings in Thailand�X��It was firstly 
organized in 1974 by the Science Society of Thailand �~SST�•��and Chulalongkorn University�X��Since 
then, the alternative Universities in Thailand have gone through the bidding for co�rorganizing 
the STT in the following years�X� �It is the annual national congress for 45 years�X� �To mark the 
72nd Anniversary of the Science Society of Thailand in 2020, the congress has been changed 
to the international meeting�X 
 
The aim is to create scientific forum for national and international scientists and technologists 
as well as young Thai scientists from diversified fields of science and technology to meet and 
to provide them the opportunity to share and exchange their knowledge and experiences�X It 
is our annual congress, which originally was the national meeting since 1971, but this year, it 
is its first time to be held as the international meeting�X 
 
Typically, the Congress Plenary Lecture is given by a Nobel Laureate in Science and 
Technology, followed by an honorable lecture of the Outstanding Scientist of Thailand in that 
particular year�X� �During the Congress, lectures by several renowned invited speakers, panel 
discussions and hundreds of contributed papers from various areas of Science and Technology 
are presented orally or in the form of posters�X� �In addition, the outstanding teacher awards, 
the young scientist awards, as well as the innovation awards and the national winners of high 
school student science projects are awarded in the Congress�X  An exhibition of advanced 
scientific and technological instruments and appliances from suppliers and enterprises are 
also the attractive event of the Congress�X 
 

�‡�¦�´�Ê�Š�š�¸�É�����ž�̧���l���ª� �́œ�š�¸�É�����Á�—�º�°�œ�������������������������������������������� �•�º�É�°�„�µ�¦�ž�¦�³�•�»�¤ �­�™�µ�•�´�œ�Á�‹�o�µ�£�µ�¡�¦�n�ª�¤ �ž�¦�³�›�µ�œ�� 
�~�‹�Î�µ�œ�ª�œ�Ÿ� �̈Š�µ�œ�ª�·�‹�´�¥�• 

�ž�¦�³�›�µ�œ�Ä�œ�¡�·�›�¸�Á�ž�·�— 

1. �¡�X�«�X�����î�ñ�í�ð 
�î�ò�r�î�ó��
�¡�§�«�‹�·�„�µ�¥�œ 

�„�µ�¦�ª�·�‹�´�¥�š�µ�Š�ª�·�š�¥�µ�«�µ�­�˜�¦�r 
�„�¦�»�Š�Á�š�¡�²���î�ñ�í�ð 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r 
�‹�»�¯�µ�¨�Š�„�¦�–�r�¤�®�µ�ª�·�š�¥�µ�¨� �́¥ 

�«�X�—�¦�X�ž�¦�³�•�»�¤�­�»�…�����°�µ�•�ª�°�Î�µ�¦�»�Š 
�~�ô�ï���Á�¦�º�É�°�Š�• 

�r 

2. �¡�X�«�X�����î�ñ�í�ò 
30 �¡�§�«�‹�·�„�µ�¥�œ���r
�î���›�´�œ�ª�µ�‡�¤ 

�„�µ�¦�ª�·�‹�´�¥�š�µ�Š�ª�·�š�¥�µ�«�µ�­�˜�¦�r 
�„�¦�»�Š�Á�š�¡�²���î�ñ�í�ò 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r 
�‹�»�¯�µ�¨�Š�„�¦�–�r�¤�®�µ�ª�·�š�¥�µ�¨� �́¥ 

�«�X�—�¦�X�ž�¦�³�•�»�¤�­�»�…�����°�µ�•�ª�°�Î�µ�¦�»�Š 
�~�î�í�õ���Á�¦�º�É�°�Š�• 

�r 

3. �¡�X�«�X�����î�ñ�í�ô 
�í�î�r�í�ï���›�´�œ�ª�µ�‡�¤ 

�„�µ�¦�ª�·�‹�´�¥�š�µ�Š�ª�·�š�¥�µ�«�µ�­�˜�¦�r 
�„�¦�»�Š�Á�š�¡�²���î�ñ�í�ô 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r���‡�–�³�Â�¡�š�¥�«�µ�­�˜�¦�r 
�¤�®�µ�ª�·�š�¥�µ�¨� �́¥�¤�®�·�—�¨ 

�«�X�—�¦�X�„�Î�µ�‹�¦�����¤�œ�¼�•�ž�·�‹�» 
�~�î�ð�õ���Á�¦�º�É�°�Š�• 

�r 

4. �¡�X�«�X�����î�ñ�î�ì 
�í�ò�r�í�ó���›�´�œ�ª�µ�‡�¤ 

�„�µ�¦�ª�·�‹�´�¥�š�µ�Š�ª�·�š�¥�µ�«�µ�­�˜�¦�r 
�„�¦�»�Š�Á�š�¡�²���î�ñ�î�ì 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r 
�‹�»�¯�µ�¨�Š�„�¦�–�r�¤�®�µ�ª�·�š�¥�µ�¨� �́¥ 

�¦�«�X�—�¦�X�„�Î�µ�‹�´�—�����¤�Š�‡�¨�„�»�¨ 
�~�ï�ð�ð���Á�¦�º�É�°�Š�• 

�r 

5. �¡�X�«�X�����î�ñ�î�í 
�î�î�r�î�ð���›�´�œ�ª�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸ 
�Á�¡�º�É�°�„�µ�¦�¡� �́•�œ�µ�£�µ�‡�Á�®�œ�º�° 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r 
�¤�®�µ�ª�·�š�¥�µ�¨� �́¥�Á�•� �̧¥�Š�Ä�®�¤�n 

�«�X�—�¦�X�¡�¦�•� �́¥�����¤�µ�˜�´�Š�‡�­�¤�•�´�˜�· 
�~�î�ï�î���Á�¦�º�É�°�Š�• 

�r 

6. �¡�X�«�X�����î�ñ�î�î 
�î�í�r�î�ï���›�´�œ�ª�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸ 
�Á�¡�º�É�°�„�µ�¦�¡� �́•�œ�µ�ž�¦�³�Á�š�« 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r�� 
�¤�®�µ�ª�·�š�¥�µ�¨� �́¥�«�¦� �̧œ�‡�¦�·�œ�š�¦�ª�·�Ã�¦�•���•�µ�Š�Â�­�œ 

�«�X�—�¦�X�¡�¦�•� �́¥�����¤�µ�˜�´�Š�‡�­�¤�•�´�˜�· 
�~�î�ï�î���Á�¦�º�É�°�Š�• 

�r 

7. �¡�X�«�X�����î�ñ�î�ï 
�ð�r�ò���›�´�œ�ª�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸ 
�Á�¡�º�É�°�„�µ�¦�¡� �́•�œ�µ�ž�¦�³�Á�š�« 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r���‡�–�³�Â�¡�š�¥�«�µ�­�˜�¦�r 
�¤�®�µ�ª�·�š�¥�µ�¨� �́¥�¤�®�·�—�¨ 

�¦�«�X�—�¦�X�œ�´�¥�¡�·�œ�·�‹�����‡�•�£�´�„�—�¸ 
�~�î�ï�ï���Á�¦�º�É�°�Š�• 

�­�¤�Á�—�È�‹�¡�¦�³�Á�‹�o�µ�¨�¼�„�Á�›�°�Á�‹�o�µ�¢�o �µ
�‹�»�¯�µ�£�¦�–�ª�¨� �́¥�¨� �́„�¬�–�r 

8. �¡�X�«�X�����î�ñ�î�ñ 
�î�ô�r�ï�ì���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸ 
�Á�¡�º�É�°�„�µ�¦�¡� �́•�œ�µ�ž�¦�³�Á�š�« 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r 
�‹�»�¯�µ�¨�Š�„�¦�–�r�¤�®�µ�ª�·�š�¥�µ�¨� �́¥ 

�¦�«�X�—�¦�X�­� �́–�®�r�����¡�–�·�•�¥�„�»�¨ 
�~�î�ð�ñ���Á�¦�º�É�°�Š�• 

�r 
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�‡�¦�´�Ê�Š�š�¸�É�����ž�̧���l���ª� �́œ�š�¸�É�����Á�—�º�°�œ�������������������������������������������� �•�º�É�°�„�µ�¦�ž�¦�³�•�»�¤ �­�™�µ�•�´�œ�Á�‹�o�µ�£�µ�¡�¦�n�ª�¤ �ž�¦�³�›�µ�œ�� 
�~�‹�Î�µ�œ�ª�œ�Ÿ� �̈Š�µ�œ�ª�·�‹�´�¥�• 

�ž�¦�³�›�µ�œ�Ä�œ�¡�·�›�¸�Á�ž�·�— 

9. �¡�X�«�X�����î�ñ�î�ò 
�î�ó�r�î�õ���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸�� 
�Á�¡�º�É�°�„�µ�¦�¡� �́•�œ�µ�£�µ�‡ 
�˜�³�ª� �́œ�°�°�„�Á�Œ�¸�¥�Š�Á�®�œ�º�° 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r 
�¤�®�µ�ª�·�š�¥�µ�¨� �́¥�…�°�œ�Â�„�n�œ 

�¦�«�X�—�¦�X�­� �́–�®�r�����¡�–�·�•�¥�„�»�¨ 
�~�í�ó�ð���Á�¦�º�É�°�Š�• 

�¦� �́“�¤�œ�˜�¦�¸�ª�n�µ�„�µ�¦
�„�¦�³�š�¦�ª�Š�ª�·�š�¥�µ�«�µ�­�˜�¦�r��
�Á�š�‡�Ã�œ�Ã�¨�¥�¸�Â�¨�³�„�µ�¦�¡�¨� �́Š�Š�µ�œ��
�~�²�¡�–�²���—�Î�µ�¦�Š���¨�´�š�›�¡�·�¡�´�•�œ�r�• 

10. �¡�X�«�X�����î�ñ�î�ó 
�î�ñ�r�î�ó���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸�Â�®�n�Š
�ž�¦�³�Á�š�«�Å�š�¥ 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r 
�¤�®�µ�ª�·�š�¥�µ�¨� �́¥�Á�•� �̧¥�Š�Ä�®�¤�n 

�«�X�—�¦�X�¤�œ�˜�¦�¸�����‹�»�¯�µ�ª� �́•�œ�š�¨ 
�~�î�ô�ì���Á�¦�º�É�°�Š�• 

�œ�µ�¥�„�¦� �́“�¤�œ�˜�¦�¸�� 
�~�¡�¨�Á�°�„���Á�ž�¦�¤���˜�·�–�­�¼�¨�µ�œ�œ�š�r�• 

11. �¡�X�«�X�����î�ñ�î�ô 
�î�ð�r�î�ò���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸�Â�®�n�Š
�ž�¦�³�Á�š�«�Å�š�¥ 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r 
�¤�®�µ�ª�·�š�¥�µ�¨� �́¥�Á�„�¬�˜�¦�«�µ�­�˜�¦�r 

�«�X�—�¦�X�¤�œ�˜�¦�¸�����‹�»�¯�µ�ª� �́•�œ�š�¨ 
�~�î�ñ�í���Á�¦�º�É�°�Š�• 

�­�¤�Á�—�È�‹�¡�¦�³�Á�‹�o�µ�¨�¼�„�Á�›�°�Á�‹�o�µ�¢�o �µ
�‹�»�¯�µ�£�¦�–�ª�¨� �́¥�¨� �́„�¬�–�r 

12. �¡�X�«�X�����î�ñ�î�õ 
�î�ì�r�î�î���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸�Â�®�n�Š
�ž�¦�³�Á�š�«�Å�š�¥ 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r 
�¤�®�µ�ª�·�š�¥�µ�¨� �́¥�«�¦� �̧œ�‡�¦�·�œ�š�¦�ª�·�Ã�¦�•���ž�¦�³�­�µ�œ�¤�·�˜�¦ 

�¦�«�X�—�¦�X�£�·�•�Ã�•�����¡�µ�œ�·�•�¡� �́œ�›�r 
�~�î�ó�ó���Á�¦�º�É�°�Š�• 

�­�¤�Á�—�È�‹�¡�¦�³�•�¦�¤�Ã�°�¦�­�µ�›�·�¦�µ�•�²��
�­�¥�µ�¤�¤�„�»�‘�¦�µ�•�„�»�¤�µ�¦ 

13. �¡�X�«�X�����î�ñ�ï�ì 
�î�ì�r�î�î���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸�Â�®�n�Š
�ž�¦�³�Á�š�«�Å�š�¥ 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r 
�¤�®�µ�ª�·�š�¥�µ�¨� �́¥�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r�� 
�ª�·�š�¥�µ�Á�…�˜�®�µ�—�Ä�®�•�n 

�¦�«�X�—�¦�X�£�·�•�Ã�•�����¡�µ�œ�·�•�¡� �́œ�›�r 
�~�ð�î�ì���Á�¦�º�É�°�Š�• 

�­�¤�Á�—�È�‹�¡�¦�³�Á�‹�o�µ�¨�¼�„�Á�›�°�Á�‹�o�µ�¢�o �µ
�‹�»�¯�µ�£�¦�–�ª�¨� �́¥�¨� �́„�¬�–�r 

14. �¡�X�«�X�����î�ñ�ï�í 
�í�õ�r�î�í���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸�Â�®�n�Š
�ž�¦�³�Á�š�«�Å�š�¥ 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r 
�‹�»�¯�µ�¨�Š�„�¦�–�r�¤�®�µ�ª�·�š�¥�µ�¨� �́¥ 

�«�X�—�¦�X�‹�¦�·�¥�µ�����•�¦�°�‡�Á�‡�¨�Â�¤�œ 
�~�î�ñ�õ���Á�¦�º�É�°�Š�• 

�œ�µ�¥�„�¦� �́“�¤�œ�˜�¦�¸�� 
�~�¡�¨�Á�°�„�•�µ�˜�·�•�µ�¥���•�»�–�®�³�ª� �́–�• 

15. �¡�X�«�X�����î�ñ�ï�î 
�í�ô�r�î�ì���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸���Á�¡�º�É�°
�„�µ�¦�¡� �́•�œ�µ�š�¦� �́¡�¥�µ�„�¦�£�µ�‡�Á�®�œ�º�° 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r 
�¤�®�µ�ª�·�š�¥�µ�¨� �́¥�Á�•� �̧¥�Š�Ä�®�¤�n 

�«�X�—�¦�X�‹�¦�·�¥�µ�����•�¦�°�‡�Á�‡�¨�Â�¤�œ 
�~�ï�õ�ð���Á�¦�º�É�°�Š�• 

�Ÿ�¼�o�Â�š�œ�­�¤�Á�—�È�‹�¡�¦�³�Á�‹�o�µ�¨�¼�„�Á�›�°�Á�‹�o�µ
�¢�o�µ�‹�»�¯�µ�£�¦�–�ª�¨� �́¥�¨� �́„�¬�–�r 

16. �¡�X�«�X�����î�ñ�ï�ï 
�î�ñ�r�î�ó���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸���� 
�Á�¡�º�É�°�„�µ�¦�¡� �́•�œ�µ�ž�¦�³�Á�š�« 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r���­�™�µ�•�´�œ�Á�š�‡�Ã�œ�Ã�¨�¥�¸ 
�¡�¦�³�‹�°�¤�Á�„�¨�o�µ���Á�‹�o�µ�‡�»�–�š�®�µ�¦�¨�µ�—�„�¦�³�•�´�Š 

�«�X�—�¦�X�ª�·�•� �́¥�����¦�·�Ê�ª�˜�¦�³�„�¼�¨ 
�~�ï�ò�õ���Á�¦�º�É�°�Š�• 

�r 

17. �¡�X�«�X�����î�ñ�ï�ð 
�î�ð�r�î�ò���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸ 
�Á�¡�º�É�°�„�µ�¦�¡� �́•�œ�µ�š�¦� �́¡�¥�µ�„�¦ 
�£�µ�‡�Á�®�œ�º�° 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r 
�¤�®�µ�ª�·�š�¥�µ�¨� �́¥�…�°�œ�Â�„�n�œ 

�«�X�—�¦�X�ª�·�•� �́¥�����¦�·�Ê�ª�˜�¦�³�„�¼�¨ 
�~�ï�ð�õ���Á�¦�º�É�°�Š�• 

�r 

18. �¡�X�«�X�����î�ñ�ï�ñ 
�î�ó�r�î�õ���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸ 
�Á�¡�º�É�°�„�µ�¦�¡� �́•�œ�µ�ž�¦�³�Á�š�« 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r���¤�®�µ�ª�·�š�¥�µ�¨� �́¥�Á�„�¬�˜�¦�«�µ�­�˜�¦�r 
�–���«�¼�œ�¥�r�„�µ�¦�ž�¦�³�•�»�¤�Â�®�n�Š�•�µ� �̃·�­�·�¦�·�„�·� �̃·�Í 

�«�X�—�¦�X�­�»�•�µ�˜�·�����°�»�ž�™�´�¤�£�r 
�~�î�õ�ó���Á�¦�º�É�°�Š�• 

�r 

19. �¡�X�«�X�����î�ñ�ï�ò 
�î�ó�r�î�õ���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸ 
�Á�¡�º�É�°�„�µ�¦�¡� �́•�œ�µ�•�µ�¥� �´ �É�Š 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r 
�¤�®�µ�ª�·�š�¥�µ�¨� �́¥�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r 
�–���Ã�¦�Š�Â�¦�¤�—�»�­�·�˜���Á�‹�X�•�¸�X�®�µ�—�Ä�®�•�n 

�«�X�—�¦�X�­�»�•�µ�˜�·�����°�»�ž�™�´�¤�£�r 
�~�ð�ï�ô���Á�¦�º�É�°�Š�• 

�r 

20. �¡�X�«�X�����î�ñ�ï�ó 
�í�õ�r�î�í���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸���Á�¡�º�É�°
�„�µ�¦�¡�´�•�œ�µ�Á�«�¦�¬�“�„�·�‹���­� �́Š�‡�¤���Â�¨�³
�­�·�É�Š�Â�ª�—�¨�o�°�¤ 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸��
�¤�®�µ�ª�·�š�¥�µ�¨� �́¥�›�¦�¦�¤�«�µ�­�˜�¦�r�� 
�–���Á�Ž�È�œ�š�¦� �́¨�¡�¨�µ�Ž�n�µ 

�«�X�—�¦�X�­�¤�«�´�„�—�·�Í�����¡� �́œ�›�»�ª� �́•�œ�µ 
�~�î�ñ�î���Á�¦�º�É�°�Š�• 

�œ�µ�¥�„�¦� �́“�¤�œ�˜�¦�¸�� 
�~�œ�µ�¥�•�ª�œ���®�¨� �̧„�£�´�¥�• 

21. �¡�X�«�X�����î�ñ�ï�ô 
�î�ñ�r�î�ó���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸�� 
�Á�¡�º�É�°�„�µ�¦�¡� �́•�œ�µ�°�»�˜�­�µ�®�„�¦�¦�¤ 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r���¤�®�µ�ª�·�š�¥�µ�¨� �́¥�•�¼�¦�¡�µ 
�–���Ã�¦�Š�Â�¦�¤�Â�°�¤�•�µ�­�Ž�µ�Á�°�¦�r�Ž�·�˜�¸�Ê���‹�°�¤�Á�š�¸�¥�œ��
�•�¨�•�»�¦�¸ 

�«�X�—�¦�X�­�¤�«�´�„�—�·�Í�����¡� �́œ�›�»�ª� �́•�œ�µ 
�~�ï�ñ�ð���Á�¦�º�É�°�Š�• 

�œ�µ�¥�„�­�£�µ�¤�®�µ�ª�·�š�¥�µ�¨� �́¥�•�¼�¦�¡�µ 
�~�œ�µ�¥�Á�„�¬�¤���‹�µ�˜�·�„�ª�–�·�•�• 

22. �¡�X�«�X�����î�ñ�ï�õ 
�í�ò�r�í�ô���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸�� 
�Á�¡�º�É�°�¡� �́•�œ�µ�š�¦� �́¡�¥�µ�„�¦�¤�œ�»�¬�¥�r 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r���¤�®�µ�ª�·�š�¥�µ�¨� �́¥�¦�µ�¤�‡�Î�µ�Â�®�Š 
�–���•�µ�Š�„�°�„�‡�°�œ�Á�ª�œ�•�´ �É�œ�Á�Ž�È�œ�Á�˜�°�¦�r�� 
�Á�Ž�È�œ�š�¦� �́¨�¡�¨�µ�Ž�µ���¨�µ�—�¡�¦�o�µ�ª 

�¦�«�X�—�¦�X�¡�·�–�š�·�¡�����¦�º�É�œ�ª�Š�¬�µ 
�~�ï�ï�ï���Á�¦�º�É�°�Š�• 

�Ÿ�¼�o�ª�n�µ�¦�µ�•�„�µ�¦�„�¦�»�Š�Á�š�¡�¤�®�µ�œ�‡�¦������
�~�—�¦�X�¡�·�‹�·�˜�˜���¦� �́˜�˜�„�»�¨�• 
 

23. �¡�X�«�X�����î�ñ�ð�ì 
�î�ì�r�î�î���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸ 
�Á �¡�º�É�° �¡�´�• �œ�µ �‡�» �– �£ �µ �¡ �•�¸�ª�·�˜ �Ä �œ
�£�¼�¤�·�£�µ�‡ 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r���¤�®�µ�ª�·�š�¥�µ�¨� �́¥�Á�•� �̧¥�Š�Ä�®�¤�n 
�–���Ã�¦�Š�Â�¦�¤�Ã�¨�˜�´�­���ž�µ�Š�­�ª�œ�Â�„�o�ª 

�¦�«�X�—�¦�X�¡�·�–�š�·�¡�����¦�º�É�œ�ª�Š�¬�µ 
�~�ð�õ�ñ���Á�¦�º�É�°�Š�• 

�¦� �́“�¤�œ�˜�¦�¸�ª�n�µ�„�µ�¦
�„�¦�³�š�¦�ª�Š�ª�·�š�¥�µ�«�µ�­�˜�¦�r��
�Á�š�‡�Ã�œ�Ã�¨�¥�¸�Â�¨�³�­�·�É�Š�Â�ª�—�¨�o�°�¤ 
�~�œ�µ�¥�¥�·�É�Š�¡� �́œ�›�r���¤�œ�³�­�·�„�µ�¦�• 

24. �¡�X�«�X�����î�ñ�ð�í 
�í�õ�r�î�í���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸ 
�Á�¡�º�É�°�„�µ�¦�¡� �́•�œ�µ�Á�«�¦�¬�“�„�·�‹�š�¸�É�¤�´ �É�œ�‡�Š 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r���¤�®�µ�ª�·�š�¥�µ�¨� �́¥�¤�®�·�—�¨ 
�–���«�¼�œ�¥�r�„�µ�¦�ž�¦�³�•�»�¤�Â�®�n�Š�•�µ� �̃·�­�·�¦�·�„�·� �̃·�Í 

�Ÿ�«�X�—�¦�X�š�·�¡�µ�¡�¦�����¨�·�¤�ž�Á�­�œ�¸�¥�r 
�~�ð�ò�ï���Á�¦�º�É�°�Š�• 

�œ�µ�¥�„�¦� �́“�¤�œ�˜�¦�¸�� 
�~�œ�µ�¥�•�ª�œ���®�¨� �̧„�£�´�¥�• 

25. �¡�X�«�X�����î�ñ�ð�î 
�î�ì�r�î�î���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸���Á�¡�º�É�°
�„�µ�¦�¡� �́•�œ�µ�š�¦� �́¡�¥�µ�„�¦�š�o�°�Š�™�·�É�œ 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r���¤�®�µ�ª�·�š�¥�µ�¨� �́¥�œ�Á�¦�«�ª�¦ 
�–���Ã�¦�Š�Â�¦�¤�°�¤�¦�·�œ�š�¦�r�¨�µ�„�¼�œ���¡�·�¬�–�»�Ã�¨�„ 

�Ÿ�«�X�—�¦�X�š�·�¡�µ�¡�¦�����¨�·�¤�ž�Á�­�œ�¸�¥�r 
�~�ñ�ô�í���Á�¦�º�É�°�Š�• 

�¦� �́“�¤�œ�˜�¦�¸�ª�n�µ�„�µ�¦
�„�¦�³�š�¦�ª�Š�ª�·�š�¥�µ�«�µ�­�˜�¦�r��
�Á�š�‡�Ã�œ�Ã�¨�¥�¸�Â�¨�³�­�·�É�Š�Â�ª�—�¨�o�°�¤������������������������������ 
�~�—�¦�X�°�µ�š�·�˜�¥�r���°�»�Å�¦�¦� �́˜�œ�r�• 

26. �¡�X�«�X�����î�ñ�ð�ï 
�í�ô�r�î�ì���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸�­�¼�n
�­�®� �́­�ª�¦�¦�¬�Ä�®�¤�n 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r���‹�»�¯�µ�¨�Š�„�¦�–�r�¤�®�µ�ª�·�š�¥�µ�¨� �́¥ 
�–���«�¼�œ�¥�r�„�µ�¦�ž�¦�³�•�»�¤�Â�®�n�Š�•�µ� �̃·�­�·�¦�·�„�·� �̃·�Í 

�¦�«�X�—�¦�X�«�»�£�ª�¦�¦�–�����˜�´�œ�˜�¥�µ�œ�œ�š�r 
�~�ó�ï�õ���Á�¦�º�É�°�Š�• 

�r 

27. �¡�X�«�X�����î�ñ�ð�ð 
�í�ò�r�í�ô���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸�� 
�Á�¡�º�É�°�„�µ�¦�¢�º�Ê�œ�¢�¼�Á�«�¦�¬�“�„�·�‹�Å�š�¥ 

�¤�®�µ�ª�·�š�¥�µ�¨� �́¥�­�Š�…�¨�µ�œ�‡�¦�·�œ�š�¦�r 
�Ã�¦�Š�Â�¦�¤���¨�¸���„�µ�¦�r�Á�—�œ�­�r���¡�¨�µ�Ž�n�µ 

�¦�«�X�—�¦�X�«�»�£�ª�¦�¦�–�����˜�´�œ�˜�¥�µ�œ�œ�š�r 
�~�õ�î�í���Á�¦�º�É�°�Š�• 

�Ÿ�¼�o�ª�n�µ�¦�µ�•�„�µ�¦�‹�´�Š�®�ª� �́—�­�Š�…�¨�µ 

28. �¡�X�«�X�����î�ñ�ð�ñ 
�î�ð�r�î�ò���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸ 
�Á�¡�º�É�°�„�µ�¦�¡� �́•�œ�µ�Á�«�¦�¬�“�„�·�‹�š�¸�É�¥�´ �É�Š�¥�º�œ 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r�ž�¦�³�¥�»�„�˜�r 
�­�™�µ�•�´�œ�Á�š�‡�Ã�œ�Ã�¨�¥�¸ 
�¡�¦�³�‹�°�¤�Á�„�¨�o�µ�¡�¦�³�œ�‡�¦�Á�®�œ�º�° 
�–���«�¼�œ�¥�r�„�µ�¦�ž�¦�³�•�»�¤�Â�®�n�Š�•�µ� �̃·�­�·�¦�·�„�·� �̃·�Í 

�¦�«�X�—�¦�X�­�»�¦�·�œ�š�¦�r�����Á�®�¨�n�µ�­�»�…�­�™�·�˜�¥�r 
�~�ô�ï�ð���Á�¦�º�É�°�Š�• 

�­�¤�Á�—�È�‹�¡�¦�³�Á�‹�o�µ�¡�¸�É�œ�µ�Š�Á�›�°�� 
�Á�‹�o�µ�¢�o�µ�„� �́¨�¥�µ�–�·�ª� �́•�œ�µ���„�¦�¤�®�¨�ª�Š
�œ�¦�µ�›�·�ª�µ�­�¦�µ�•�œ�‡�¦�·�œ�š�¦�r�� 

29. �¡�X�«�X�����î�ñ�ð�ò 
�î�ì�r�î�î���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸ 
�Á�¡�º�É�°�„�µ�¦�¡� �́•�œ�µ�š�o�°�Š�™�·�É�œ 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r���¤�®�µ�ª�·�š�¥�µ�¨� �́¥�…�°�œ�Â�„�n�œ 
�–���«�¼�œ�¥�r�ž�¦�³�•�»�¤�°�Á�œ�„�ž�¦�³�­�Š�‡�r�„�µ�•�‹�œ�µ�£�·�Á�¬�„ 

�¦�«�X�—�¦�X�­�»�¦�·�œ�š�¦�r�����Á�®�¨�n�µ�­�»�…�­�™�·�˜�¥�r 
�~�í�ì�ï�õ���Á�¦�º�É�°�Š�• 

�¦�°�Š�œ�µ�¥�„�¦� �́“�¤�œ�˜�¦�¸ 
�~�œ�µ�¥�­�»�ª�·�š�¥�r���‡�»�–�„�·�˜�˜�·�• 
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�‡�¦�´�Ê�Š�š�¸�É�����ž�̧���l���ª� �́œ�š�¸�É�����Á�—�º�°�œ�������������������������������������������� �•�º�É�°�„�µ�¦�ž�¦�³�•�»�¤ �­�™�µ�•�´�œ�Á�‹�o�µ�£�µ�¡�¦�n�ª�¤ �ž�¦�³�›�µ�œ�� 
�~�‹�Î�µ�œ�ª�œ�Ÿ� �̈Š�µ�œ�ª�·�‹�´�¥�• 

�ž�¦�³�›�µ�œ�Ä�œ�¡�·�›�¸�Á�ž�·�— 

30. �¡�X�«�X�����î�ñ�ð�ó 
�í�õ�r�î�í���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸ 
�Á�¡�º�É�°�­� �́Š�‡�¤�Â�¨�³�Á�«�¦�¬�“�„�·�‹ 
�“�µ�œ�‡�ª�µ�¤�¦�¼�o 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r�� 
�¤�®�µ�ª�·�š�¥�µ�¨� �́¥�«�¦� �̧œ�‡�¦�·�œ�š�¦�ª�·�Ã�¦�• 
�–���«�¼�œ�¥�r�Â�­�—�Š�­�·�œ�‡�o�µ�Â�¨�³ 
�„�µ�¦�ž�¦�³�•�»�¤�°�·�¤�Â�¡�È�‡���Á�¤�º�°�Š�š�°�Š�›�µ�œ�¸ 

�¦�«�X�—�¦�X�­�»�¦�·�œ�š�¦�r�����Á�®�¨�n�µ�­�»�…�­�™�·�˜�¥�r 
�~�ô�ñ�ð���Á�¦�º�É�°�Š�• 

�­�¤�Á�—�È�‹�¡�¦�³�Á�š�¡�¦�´�˜�œ�¦�µ�•�­�»�—�µ���²��
�­�¥�µ�¤�•�¦�¤�¦�µ�•�„�»�¤�µ�¦�¸�� 

31. �¡�X�«�X�����î�ñ�ð�ô 
�í�ô�r�î�ì���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸ 
�Á�¡�º�É�°�„�µ�¦�¡� �́•�œ�µ�š�¸�É�¥�´ �É�Š�¥�º�œ 

�Á�š�‡�Ã�œ�›�µ�œ�¸�� 
�¤�®�µ�ª�·�š�¥�µ�¨� �́¥�Á�š�‡�Ã�œ�Ã�¨�¥�¸�­�»�¦�œ�µ�¦�¸ 

�¦�«�X�—�¦�X�­�»�¦�·�œ�š�¦�r�����Á�®�¨�n�µ�­�»�…�­�™�·�˜�¥�r 
�~�í�ì�î�í���Á�¦�º�É�°�Š�• 

�­�¤�Á�—�È�‹�¡�¦�³�Á�š�¡�¦�´�˜�œ�¦�µ�•�­�»�—�µ���²��
�­�¥�µ�¤�•�¦�¤�¦�µ�•�„�»�¤�µ�¦�¸ 

32. �¡�X�«�X�����î�ñ�ð�õ 
�í�ì�r�í�î���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸�Á�¡�º�É�°
�„�µ�¦�Á�«�¦�¬�“�„�·�‹�¡�°�Á�¡� �̧¥�Š�� 
�Á�Œ�¨�·�¤�Œ�¨�°�Š�„�µ�¦ �‡�¦�° �Š�­�·�¦�·�¦ �µ�•
�­ �¤ �•�´ �˜�·� � � �� ‡ � ¦ � •��� ò � ì � ��ž�̧���… �° �Š
�¡�¦�³�•�µ�š�­�¤�Á�—�È�‹�¡�¦�³�Á�‹�o�µ�°�¥�¼�n�®� �́ª 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r�� 
�‹�»�¯�µ�¨�Š�„�¦�–�r�¤�®�µ�ª�·�š�¥�µ�¨� �́¥ 
�«�¼�œ�¥�r�„�µ�¦�ž�¦�³�•�»�¤�Â�®�n�Š�•�µ� �̃·�­�·�¦�·�„�·� �̃·�Í 

�¦�«�X�—�¦�X�œ�£�µ�ª�¦�¦�–���� 
�œ�¡�¦� �́˜�œ�¦�µ�£�¦�–�r 
�~�õ�î�ó���Á�¦�º�É�°�Š�• 

�­�¤�Á�—�È�‹�¡�¦�³�Á�š�¡�¦�´�˜�œ�¦�µ�•�­�»�—�µ���²��
�­�¥�µ�¤�•�¦�¤�¦�µ�•�„�»�¤�µ�¦�¸ 

33. �¡�X�«�X�����î�ñ�ñ�ì 
�í�ô�r�î�ì���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸�Á�¡�º�É�°
�Ã�¨�„�¥�´ �É�Š�¥�º�œ���Á�Œ�¨�·�¤�Œ�¨�°�Š�¤�®�µ�¤�Š�‡�¨��
�Á�Œ�¨�·�¤�¡�¦�³�•�œ�¤�¡�¦�¦�¬�µ�‡�¦�•���ô�ì��
�¡�¦�¦�¬�µ�…�°�Š�¡�¦�³�•�µ�š�­�¤�Á�—�È�‹�¡�¦�³
�Á�‹�o�µ�°�¥�¼�n�®� �́ª 

�¤�®�µ�ª�·�š�¥�µ�¨� �́¥�ª�¨� �́¥�¨� �́„�¬�–�r 
�‹�´�Š�®�ª� �́—�œ�‡�¦�«�¦� �̧›�¦�¦�¤�¦�µ�• 

�¦�«�X�—�¦�X�œ�£�µ�ª�¦�¦�–���� 
�œ�¡�¦� �́˜�œ�¦�µ�£�¦�–�r 
�~�ô�ì�î���Á�¦�º�É�°�Š�• 

�­�¤�Á�—�È�‹�¡�¦�³�Á�š�¡�¦�´�˜�œ�¦�µ�•�­�»�—�µ���²��
�­�¥�µ�¤�•�¦�¤�¦�µ�•�„�»�¤�µ�¦�¸ 

34. �¡�X�«�X�����î�ñ�ñ�í 
�ï�í���˜�»�¨�µ�‡�¤���r 
�î���¡�§�«�‹�·�„�µ�¥�œ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸ 
�­�Î�µ�®�¦� �́•�Ã�¨�„�Â�®�n�Š�‡�ª�µ�¤�š�o�µ�š�µ�¥ 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r���­�™�µ�•�´�œ�Á�š�‡�Ã�œ�Ã�¨�¥�¸�� 
�¡�¦�³�‹�°�¤�Á�„�¨�o�µ�Á�‹�o�µ�‡�»�–�š�®�µ�¦�¨�µ�—�„�¦�³�•�´�Š 

�¦�«�X�—�¦�X�œ�£�µ�ª�¦�¦�–���� 
�œ�¡�¦� �́˜�œ�¦�µ�£�¦�–�r 
�~�ó�ó�ó���Á�¦�º�É�°�Š�• 

�­�¤�Á�—�È�‹�¡�¦�³�Á�š�¡�¦�´�˜�œ�¦�µ�•�­�»�—�µ���²��
�­�¥�µ�¤�•�¦�¤�¦�µ�•�„�»�¤�µ�¦�¸ 

35. �¡�X�«�X�����î�ñ�ñ�î 
�í�ñ�r�í�ó���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸�Á�¡�º�É�°
�°�œ�µ�‡�˜�š�¸�É�—�¸�…�¹�Ê�œ 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r���¤�®�µ�ª�·�š�¥�µ�¨� �́¥�•�¼�¦�¡�µ �¦�«�X�—�¦�X�œ�£�µ�ª�¦�¦�–���� 
�œ�¡�¦� �́˜�œ�¦�µ�£�¦�–�r 
�~�ô�ñ4���Á�¦�º�É�°�Š�• 

�²�¡�–�²���°�Š�‡�¤�œ�˜�¦�¸���œ�µ�¥�°�Î�µ�¡�¨��
�Á�­�œ�µ�–�¦�Š�‡�r 

36. �¡�X�«�X�����î�ñ�ñ�ï 
�î�ò�r�î�ô���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸�Á�¡�º�É�°
�­� �́Š�‡�¤�š�¸�É�—�¸�…�¹�Ê�œ 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸��
�¤�®�µ�ª�·�š�¥�µ�¨� �́¥�›�¦�¦�¤�«�µ�­�˜�¦�r 

�¦�«�X�—�¦�X�›�µ�¦�µ�¦� �́˜�œ�r�����«�»�£�«�·�¦�· 
�~�ñ82 �Á�¦�º�É�°�Š�• 

�­�¤�Á�—�È�‹�¡�¦�³�Á�š�¡�¦�´�˜�œ�¦�µ�•�­�»�—�µ���²��
�­�¥�µ�¤�•�¦�¤�¦�µ�•�„�»�¤�µ�¦�¸ 

37. �¡�X�«�X�����î�ñ�ñ�ð 
�í�ì�r�í�î���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�­�¦�o�µ�Š�­�¦�¦�‡�r���Á�¡�º�É�°
�­�¦�¦�‡�r�­�¦�o�µ�Š�°�œ�µ�‡�˜ 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r���¤�®�µ�ª�·�š�¥�µ�¨� �́¥�¤�®�·�—�¨ �¦�«�X�—�¦�X�›�µ�¦�µ�¦� �́˜�œ�r�����«�»�£�«�·�¦�· 
�~�ò�õ�õ���Á�¦�º�É�°�Š�• 

�­�¤�Á�—�È�‹�¡�¦�³�Á�š�¡�¦�´�˜�œ�¦�µ�•�­�»�—�µ���²��
�­�¥�µ�¤�•�¦�¤�¦�µ�•�„�»�¤�µ�¦�¸ 

38. �¡�X�«�X�����î�ñ�ñ�ñ 
�í�ó�r�í�õ���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Á�¡�º�É�°�°�œ�µ�‡�˜�…�°�Š�¤�ª�¨
�¤�œ�»�¬�¥�•�µ�˜�· 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r���¤�®�µ�ª�·�š�¥�µ�¨� �́¥�Á�•� �̧¥�Š�Ä�®�¤�n 
 

�¦�«�X�—�¦�X�›�µ�¦�µ�¦� �́˜�œ�r�����«�»�£�«�·�¦�· 
�~�ò90 �Á�¦�º�É�°�Š�• 

�­�¤�Á�—�È�‹�¡�¦�³�Á�š�¡�¦�´�˜�œ�¦�µ�•�­�»�—�µ���²��
�­�¥�µ�¤�•�¦�¤�¦�µ�•�„�»�¤�µ�¦�¸ 

39. �¡�X�«�X�����î�ñ�ñ�ò 
�î�í�r�î�ï���˜�»�¨�µ�‡�¤ 

�œ�ª�´�˜�„�¦�¦�¤�ª�·�š�¥�µ�«�µ�­�˜�¦�r���Á�¡�º�É�°�•�¸�ª�·�˜
�š�¸�É�—�¸�…�¹�Ê�œ 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r�� 
�¤�®�µ�ª�·�š�¥�µ�¨� �́¥�Á�š�‡�Ã�œ�Ã�¨�¥�¸�¡�¦�³�‹�°�¤�Á�„�¨�o�µ�›�œ�•�»�¦�¸ 

�¦�«�X�—�¦�X�›�µ�¦�µ�¦� �́˜�œ�r�����«�»�£�«�·�¦�· 
�~�ð�õ�ñ���Á�¦�º�É�°�Š�• 

�­�¤�Á�—�È�‹�¡�¦�³�Á�š�¡�¦�´�˜�œ�¦�µ�•�­�»�—�µ���²��
�­�¥�µ�¤�•�¦�¤�¦�µ�•�„�»�¤�µ�¦�¸ 

40. �¡�X�«�X�����î�ñ�ñ�ó 
�î�r�ð���›�´�œ�ª�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸�­�¼�n�ª�·�™�¸
�¡� �́•�œ�µ�°�µ�Á�Ž� �̧¥�œ 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r 
�¤�®�µ�ª�·�š�¥�µ�¨� �́¥�…�°�œ�Â�„�n�œ 

�«�X�—�¦�X���Á�ž�¸�É�¥�¤�­�»�…���¡�Š�¬�r�­�ª�´�­�—�·�Í 
�~543  �Á�¦�º�É�°�Š�• 

�­�¤�Á�—�È�‹�¡�¦�³�Á�š�¡�¦�´�˜�œ�¦�µ�•�­�»�—�µ���²��
�­�¥�µ�¤�•�¦�¤�¦�µ�•�„�»�¤�µ�¦�¸ 

41. �¡�X�«�X���î�ñ�ñ�ô 
�ò�r�ô���¡�§�«�‹�·�„�µ�¥�œ�� 

�ž�¦�³�˜�¼�­�¼�n�°�µ�Á�Ž� �̧¥�œ�—�o�ª�¥�ª�·�š�¥�µ�«�µ�­�˜�¦�r
�Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸ 

�¤�®�µ�ª�·�š�¥�µ�¨� �́¥�Á�š�‡�Ã�œ�Ã�¨�¥�¸�­�»�¦�œ�µ�¦�¸ �«�X�—�¦�X���Á�ž�¸�É�¥�¤�­�»�…���¡�Š�¬�r�­�ª�´�­�—�·�Í 
�~�ï�ô�ð���Á�¦�º�É�°�Š�• 

�­�¤�Á�—�È�‹�¡�¦�³�Á�š�¡�¦�´�˜�œ�¦�µ�•�­�»�—�µ���²��
�­�¥�µ�¤�•�¦�¤�¦�µ�•�„�»�¤�µ�¦�¸ 

42. �¡�X�«�X���î�ñ�ñ�õ 
�ï�ì���¡�§�«�‹�·�„�µ�¥�œ���t�� 
�î���›�´�œ�ª�µ�‡�¤ 

�«�µ�­�˜�¦�r�Â�®�n�Š�Â�Ÿ�n�œ�—�·�œ���­�¼�n�œ�ª�´�˜�„�¦�¦�¤��
�Á�¡�º�É�°�°�œ�µ�‡�˜�š�¸�É�¥�´ �É�Š�¥�º�œ 
 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r���¤�®�µ�ª�·�š�¥�µ�¨� �́¥�Á�„�¬�˜�¦�«�µ�­�˜�¦�r 
�–���Á�Ž�È�œ�š�µ�¦�µ�Â�„�¦�œ�—�r���Â�°�š���Á�Ž�È�œ�š�¦� �́¨�¡�¨�µ�Ž�µ
�¨�µ�—�¡�¦�o�µ�ª 

�«�X�—�¦�X���Á�ž�¸�É�¥�¤�­�»�…���¡�Š�¬�r�­�ª�´�­�—�·�Í 
�~�î�õ�ì���Á�¦�º�É�°�Š�• 

�­�¤�Á�—�È�‹�¡�¦�³�Á�š�¡�¦�´�˜�œ�¦�µ�•�­�»�—�µ���²��
�­�¥�µ�¤�•�¦�¤�¦�µ�•�„�»�¤�µ�¦�¸ 

43. �¡�X�«�X���î�ñ�ò�ì�� 
�í�ó�r�í�õ���˜�»�¨�µ�‡�¤ 

�Á�…�o�µ�Ä�‹ �ª�·�š �¥ �µ �«�µ�­ �˜ �¦�r���Á �…�o�µ�™�¹�Š
�Á�š�‡�Ã�œ�Ã�¨�¥�¸���­�¦�o�µ�Š�œ�ª�´�˜�„�¦�¦�¤���œ�Î�µ
�­� �́Š�‡�¤�¥�´ �É�Š�¥�º�œ 

�‡�–�³�ª�·�š�¥�µ�«�µ�­�˜�¦�r���‹�»�¯�µ�¨�Š�„�¦�–�r�¤�®�µ�ª�·�š�¥�µ�¨� �́¥ 
�–���°�µ�‡�µ�¦�‹�µ�¤�‹�»�¦�¸���í�ì�� 
�‹�»�¯�µ�¨�Š�„�¦�–�r�¤�®�µ�ª�·�š�¥�µ�¨� �́¥ 

�«�X�—�¦�X���Á�ž�¸�É�¥�¤�­�»�…���¡�Š�¬�r�­�ª�´�­�—�·�Í 
�~�ï�î�ó���Á�¦�º�É�°�Š�• 

�­�¤�Á�—�È�‹�¡�¦�³�Á�š�¡�¦�´�˜�œ�¦�µ�•�­�»�—�µ���²��
�­�¥�µ�¤�•�¦�¤�¦�µ�•�„�»�¤�µ�¦�¸ 

44. �¡�X�«�X���î�ñ�ò�í 
�î�õ�r�ï�í���˜�»�¨�µ�‡�¤ 

�ª�·�š�¥�µ�«�µ�­�˜�¦�r���Â�¨�³�Á�š�‡�Ã�œ�Ã�¨�¥�¸�Ä�œ
�¥�»�‡�¡�¨�·�„�Ÿ� �́œ 

�­�¤�µ�‡�¤�ª�·�š�¥�µ�«�µ�­�˜�¦�r�Â�®�n�Š�ž�¦�³�Á�š�«�Å�š�¥�Ä�œ�¡�¦�³
�•�¦�¤�¦�µ�•�¼�ž�™�´�¤�£�r���–���«�¼�œ�¥�r�œ�·�š�¦�¦�«�„�µ�¦�Â�¨�³�„�µ�¦
�ž�¦�³�•�»�¤�Å�•�Á�š�‡�� 

�¦�«�X�—�¦�X�­�µ�¥�ª�¦�»�¯���•� �́¥�ª�µ�œ�·�•�«�·�¦�· 
�~�î�ó�ì���Á�¦�º�É�°�Š�• 

�­�¤�Á�—�È�‹�¡�¦�³�Á�š�¡�¦�´�˜�œ�¦�µ�•�­�»�—�µ���²��
�­�¥�µ�¤�•�¦�¤�¦�µ�•�„�»�¤�µ�¦�¸ 

45. �¡�X�«�X���î�ñ�ò�î 
�ó�r�õ���˜�»�¨�µ�‡�¤ 

�˜�o�œ�„�¨�o�µ�œ�ª� �́˜�„�¦�¦�¤�­�¼�n�„�µ�¦�¡� �́•�œ�µ�š�¸�É 
�¥�´ �É�Š�¥�º�œ 

�­�Î�µ�œ�´�„�ª�·�•�µ�ª�·�š�¥�µ�«�µ�­�˜�¦�r 
�¤�®�µ�ª�·�š�¥�µ�¨� �́¥�Â�¤�n�¢�o�µ�®�¨�ª�Š 

�¦�«�X�—�¦�X�­�µ�¥�ª�¦�»�¯���•� �́¥�ª�µ�œ�·�•�«�·�¦�· 
�~�ï�ï�ô���Á�¦�º�É�°�Š�• 

�­�¤�Á�—�È�‹�¡�¦�³�„�œ�·�¬�“�µ�›�·�¦�µ�•�Á�‹�o�µ��
�„ �¦ �¤ �­ �¤ �Á �—�È �‹ �¡ �¦ �³ �Á �š �¡
�¦�´�˜�œ�¦�µ�•�­�»�—�µ���²���­�¥�µ�¤�•�¦�¤�¦�µ�•
�„�»�¤�µ�¦�¸ 
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MAP OF RAMKHAMHAENG UNIVERSITY 
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ACCESS & FLOOR PLAN 
 

Map of the King Ramkhamhaeng the Great Auditorium 

 

 

King Ramkhamhaeng the Great Auditorium, 1st Floor 

 

 

King Ramkhamhaeng the Great Auditorium, 2nd Floor 
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Map of the Sisattha Building 

 

 

Sisattha Building, 3rd Floor 
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PROGRAM FOR GRAND OPENING CEREMONY OF STT46 
 

OCTOBER 5th, 2020 
 

King Ramkhamhaeng the Great Auditorium 
�€501, 5th Floor, Sisattha Building���~Live�•�• 

 
Time Events 

8�W00  All guests are seated in�� King Ramkhamhaeng the Great Auditorium, Ramkhamhaeng University 
9�W00 �r����Arrival of Her Royal Highness Princess Maha Chakri Sirindhorn�� 
 �r����The President of SST presents souvenir to HRH 

�r����The Rector of Ramkhamhaeng University presents souvenir to HRH 
�r�� The Chairman of STT46��presents Congress package to HRH 
�r����The President of SST presents report on activities of the Science Society of Thailand  
�r Her Royal Highness Princess Maha Chakri Sirindhorn graciously presents awards plaques to�� 2020 

Senior Scientists, 2020 Thailand Outstanding Scientists, 2020 Outstanding Technologist, 2020 Young 
Scientists, 2020 Young Technologists, 2020��Outstanding Science Teachers, Winners of 20�í�õ National 
Science Projects Competition, STT46 Premium Sponsors and  Rector of Ramkhamhaeng University   

�r����The Chairman of STT46 presents report on STT46 
�r����Grand Opening Address by Her Royal Highness Princess Maha Chakri Sirindhorn 

9�W40 �r����Dean of  Faculty of Science, Ramkhamhaeng University introduces��plenary lecturers �W������ 
   Plenary lecturer 1�W��Professor John Charles Warner, USA 
�������~2014 Perkin Medal Award, the highest honor in American Industrial Chemistry�• 
   Plenary lecture 2�W��Professor Dr�X��Suttichai Assabumrungrat, Thailand�� 
�������~2020 Outstanding Scientist Award�• 
   Plenary lecture 3�W��Dr�X��Wonnop Visessanguan, Thailand 
�������~2020 Outstanding Scientist Award�• 

9�X45�r10�X15 
 
10�X15�r10�X30 
 
10�X30�r10�X45 

�r  Plenary Lecture 1�W��� ÂLL FIELDS OF SCIENCE ADDRESSING THE UN SUSTAINABLE  
��������DEVELOPMENT GOALS�_���~Virtual�•�� 
�r����Plenary lecture 2�W��� P̂ROCESS INTENSIFICATION AND MULTIFUNCTIONAL REACTORS FOR 
���� SUPPORTING THAILAND'S TRANSFORMATION TO BIO �r��CIRCULAR �r��GREEN �~BCG�•��ECONOMY�_ 
�r����Plenary lecture 3�W��� F̂ROM FUNDAMENTAL RESEARCH IN FOOD CHEMISTRY TO  
��������INNOVATIONS THAT��EXPAND NEW HORIZONS FOR THAILAND FOOD AND FEED  
��������INDUSTRIES�_�� 

10�X45�r10�X55 Her Royal Highness Princess Maha Chakri Sirindhorn visits Ramkhamhaeng University�[s Research��
Exhibition�� 

10�X55�r11�X15 �r Her Royal Highness Princess Maha Chakri Sirindhorn presides at photo sessions with 
�r  The Council of Science Dean of Thailand 
�r����Administrative and Executive Committees of the Science Society of Thailand under the �� 
��������Patronage of His Majesty the King 
�r����Administrative and STT46 Organizing Committees of��Ramkhamhaeng University 
�r����Members of University Head of Department of basic sciences Forum 
�r����Her Royal Highness Princess Maha Chakri Sirindhorn presides at Grand Lunch 

12�X15 Her Royal Highness Princess Maha Chakri Sirindhorn departs from Ramkhamhaeng University 
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PLENARY SPEAKER�W��Prof�X��Dr�X��John Charles Warner 
 

ALL FIELDS OF SCIENCE ADDRESSING THE UN SUSTAINABLE DEVELOPMENT GOALS 
 

John Charles��Warner�Ž 
 

John C�X��Warner Green Chemistry, LLC, 10 Crystal Road, Wilmington, MA 01887, USA�� 
�Že�rmail�W��John�XWarner@warnerbabcock�Xcom 

 
Abstract�W�� 
When a scientist begins the inventive process; the choice of feedstocks, reagents and reaction 
condition �r��all the various decisions that they make will have profound impact on countless 
people in the future�X  Industrial profitability, product adoption, worker health and safety, 
environmental justice, sustainable resource utilization, are just some of the consequences 
often invisible and unconsidered by the inventor in the lab�X  The United Nations Sustainable 
Development Goals are an excellent description of all the various aspects of human 
civilization and the earth's environment that need to be better understood and cared for�X  This 
presentation will describe how the 12 principles of green chemistry can be supportive for ALL 
scientists to help achieve the 17 UN SDGs using both theory and real world examples�X 
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PLENARY SPEAKER�W��Prof�X��Dr�X��Suttichai Assabumrungrat  
 

PROCESS INTENSIFICATION AND MULTIFUNCTIONAL REACTORS FOR SUPPORTING 
THAILAND'S TRANSFORMATION TO BIO �r��CIRCULAR �r��GREEN �~BCG�•��ECONOMY 

 
Suttichai Assabumrungrat1,2,�Ž 

 
1Center of Excellence in Catalysis and Catalytic Reaction Engineering, Department of Chemical 

Engineering, Faculty of Engineering, Chulalongkorn University, Bangkok 10330, Thailand 
2Bio�rCircular�rGreen�reconomy Technology & Engineering Center, BCGeTEC, Department of Chemical 

Engineering, Faculty of Engineering, Chulalongkorn University, Bangkok, Thailand 10330 
�Že�rmail�W��Suttichai�Xa@chula�Xac�Xth 

 
Abstract�W�� 
The concept of Bio �t ��Circular �t ��Green �~BCG� • � �economy model according to the Thailand 
4�X0 policy offers many promising benefits such as being a sustainable growth based on 
less dependency of fossil�rbased resources� X � �It provides a new opportunity for industry, 
research, policy and financing stakeholders to work together to create new values for the 
country balancing between the economy, society, and environment� X � �However, the 
transformation of existing chemical and petrochemical industries to those based on the 
BCG economy model is of great challenge�X��Generally, a bio�rbased feedstock is complex in 
nature and requires additional pretreatment steps or even some major changes of 
existing process units, and therefore the bio�rbased process is typically not really 
competitive compared to the existing one�X � �Process intensification and multifunctional 
reactors could play an important role to achieve a substantially more efficient technology 
with cleaner and safer operation, and consequently allow the bio�rbased process to 
become more competitive� X � �This presentation will provide some examples of 
development of process intensification and multifunctional reactors for some 
applications such as hydrogen production via sorption�renhanced reaction and chemical 
looping reaction, and biodiesel production using several multifunctional reactors such as 
tube�rin�rtube reactor and spinning disc reactor�X � �In addition, an example of transforming 
an existing pulp and paper process to an integrated bio�rbased process for combined pulp 
and biochemicals production will be provided�X 
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PLENARY SPEAKER�W��Dr�X��Wonnop Visessanguan 
 

FROM FUNDAMENTAL RESEARCH IN FOOD CHEMISTRY TO INNOVATIONS THAT EXPAND 
NEW HORIZONS FOR THAILAND FOOD AND FEED INDUSTRIES 

 
Wonnop Visessanguan�Ž 

 

National Center for Genetic Engineering and Biotechnology �~BIOTEC�•, National Science and Technology 
Development Agency �~NSTDA�•, Pathum Thani 12120, Thailand 

�Že�rmail�W��wonnop@biotec�Xor�Xth 
 
Abstract�W�� 
Understanding the changes in physicochemical and biochemical characteristics of the main 
compositions which contribute greatly to overall product characteristics, of food including color, 
flavor, texture and safety is the basis of innovations to cope with several long standing challenges of 
Thai food and feed industries have encountered�X Appropriate applications of microbial cells, enzymes 
and cell metabolites have successfully been demonstrated in research studies which have helped to 
improve the quality of food products, increase process efficiency and raise the food safety standards, 
particularly��in traditional fermented food products� X � �Throughout��the course of extensive research 
activities, the knowledge has been integrated and synthesized in other areas, serving as a basis for 
research on utilization of agricultural raw materials and food processing by�rproducts, creating high�r
value functional food innovation for the country�[s food and feed industries�X� �This presentation will 
cover highlights��on basic chemistry of Thai traditional fermented products��that has motivated further 
scientific knowledge and industrial development of local or � ĥeritage�_ � �foods, quality indication and 
solution for reduction of product loss, tools and technology for monitoring of starter culture during 
fermentation, the��by�rdesign��and systematic��developments of starter culture to cover the whole chain 
of microbial cell production and its industrial application, the development of a simple system for 
microbial cell production, one�rstep process for making fruit vinegar by MV�rF1, fermented soy products 
for animal feed, production and utilization of halophilic archaea to degrade histamine in high�rsalt 
fermented fishery products, utilization of Lactobacillus plantarum as a food�rgrade protein expression 
system with a full freedom to operate �~FTO�•, accelerated fermentation process of fish sauce, discovery 
of novel antimicrobial peptides, development of industrial�rscale production of lysozyme peptide 
under GMP standard, the whole�rchain utilization of eggs and egg by�rproducts and new insights in 
meat��quality and its products Through accumulated knowledge, these examples have contributed to 
a remarkable improvement of food and feed ingredients as well as the processes that expand new 
horizons for Thailand food and feed industries under the concept of Bio�rCircular�rGreen �~BCG�•��
economy model�X 
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PROGRAM FOR SESSIONS, SYMPOSIUMS AND MEETINGS 
 

OCTOBER 5th, 2020 
 

Session�W Poster Presentation 
Room�W 2nd Floor 
Building�W Sisattha Building 
Time ID Speaker Title 
11�W00�r13�X30  �r �r Poster Presentation  

�~Symposium�W��SP01�rSP16�• 
11�W00�r13�X30  �r �r Poster Presentation  

�~YRSS�• 
    
Symposium�W SP14�rPromoting Research Integrity 

Room�W 8th Floor, 802 
Building�W Sisattha Building 
Chair person�W�� Dr�X��Roderick Bates 
Time ID Speaker Title 
13�W30�r14�W00 SP14_INV001 Chien Chou ESTABLISHING TAIWAN FRAMEWORK OF 

RESEARCH INTEGRITY PROMOTION�W��
GOVERNMENT POLICY, INSTITUTIONAL 
MANAGEMENT, RESEARCHERS�[��TRAINING 
AND CASE�rHANDLING 

14�W00�r14�W30 SP14_INV002 Daniel Barr GUIDING PRINCIPLES FOR RESEARCH 
INTEGRITY ACROSS ASIA�rPACIFIC 

14�W30�r15�W00 SP14_INV003 De�rMing Chau A BOTTOM�rUP APPROACH TO FOSTER 
REARCH INTEGRITY IN MALAYSIA AND 
ASEAN 

    
Symposium�W SP16�r360o COVID�r19 
Room�W 8th Floor, 803 

Building�W Sisattha Building 
Chair person�W�� Prof�X��Dr�X��Sopit Wongkham 
Time ID Speaker Title 
13�W30�r14�W10 SP16_INV001 Kiat Ruxrungtham TBA 
14�W10�r14�W50 SP16_INV002 Arunee Thitithanyanont DEVELOPMENT OF PLATFORMS TO MODEL��

PATHOGENESIS, THERAPEUTIC STRATEGIES 
AND VACCINE DEVELOPMENT AGAINST 
SARS�rCOV�r2 INFECTION 

14�W50�r15�W30 SP16_INV003 Pilailak Akkapaiboon Okada TBA 
    
  

 
 
 
 
 
 
 

  
 

 

 

 



 

The 46th International Congress on Science, Technology and Technology��based Innovation 
19 | S T T 4 6 

 

Session�W B1�rMath Stat Comp in the Digitally Innovative Era 
Room�W 8th Floor, 806 

Building�W Sisattha Building 
Chair person�W�� Assoc�X��Prof�X��Dr�X��Chartchai Leenawong 
Time ID Speaker Title 
13�W30�r14�W00 B_INV001 Antony James Harfield AI FOR SOCIAL GOOD�W��AUDIO�rBASED 

THREAT DETECTION FOR PROTECTING 
FORESTS  

14�W00�r14�W15 B_006_OA Sirirat Singhun CLOSED �~2, 3�•�rKNIGHT�[S TOURS ON THE 1 × 
n, 2 × n, 3 × n AND 4 × n TOROIDAL 
CHESSBOARDS FOR ALL POSITIVE INTEGER n 

14�W15�r14�W30 B_024_OA Jirapha Limbupasiriporn MINIMUM�rWEIGHT BASES FOR CODES 
FROM COMPLETE MULTIPARTITE GRAPHS 

14�W30�r14�W45 B_018_OA Ponrudee Netisopakul PREDICTING STOCK PRICE DIRECTION USING 
TEXT CLASSIFICATION AND SENTIMENT 
ANALYSIS ON STOCK NEWS 

14�W45�r15�W00 B_010_OF Wittaya Phaengthaisong AN ADAPTIVE DIFFERENTIAL EVOLUTION 
ALGORITHM USING PROBABILITY�rBASED 
CONTROL PARAMETERS WITH THE 
ALTERNATING OF LEARNING AND UTILIZING 
PERIODS 

15�W00�r15�W15 B_012_OF Watcharida Nararuk AN ADAPTIVE DIFFERENTIAL EVOLUTION 
ALGORITHM BY USING MIXED MUTATION 
AND CROSSOVER STRATEGIES 

Break 
15�W35�r15�W50 B_021_OF Pratchayaporn Doemlim GRAPH AND NUMBER THEORETIC 

PROPERTIES OF CERTAIN MAPS OVER FINITE 
FIELD 

15�W50�r16�W05 B_016_OA Porawat Visutsak ACTIVITY CLASSIFICATION USING LOW PASS 
FILTER DEEP CONVOLUTIONAL LSTM 

16�W05�r16�W20 B_017_OF Amarita Ritthipakdee AN IMPROVED SHARK ALGORITHM FOR 
OPTIMIZATION PROBLEM 
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Session�W D1�rResponsible Chemical Sciences for Future Sustainability 
Room�W 8th Floor, 807 

Building�W Sisattha Building 
Chair person�W�� Prof�X��Dr�X��Orawon Chailapakul 
Time ID Speaker Title 
13�W30�r14�W00 D_KEY001 Oliver Reiser COPPER MAKES THE DIFFERENCE�W��

DEVELOPING SUSTAINABLE PHOTOREDOX 
CATALYZED TRANSFORMATIONS 

14�W00�r14�W30 D_INV001 Taro Toyota GIANT VESICLE ENGINEERING�W��BIOSENSOR 
AND CELL�lTISSUE�rMARKER 

14�W30�W14�W50 D_004_OF Nitis Meeploy SYNTHESIS OF DIMETHYL ETHER ON COPPER 
OXIDE �r��ZINC OXIDE�rALUMINIUM OXIDE 
OVER GRAPHENE OXIDE AND �~�à�rAl2O3�•��
CATALYSTS 

14�W50�r15�W10 D_005_OF Andaru Dena Prasiwi SURFACE�rENHANCED RAMAN SCATTERING 
USING FLUORESCENCE�rQUENCHED CARBON 
QUANTUM DOTS FOR MERCURY ION 
DETECTION 

15�W10�r15�W30 D_007_OF Trang Pham Thi SYNTHESIS OF 1,2�rNAPHTHOQUINONE 
�����Z�/�s���d�/�s���^�����^���r�rGLUCOSIDASE 
INHIBITORS 

Break 
15�W40�r16�W00 D_011_OF Nattapon Siengdung HYDROTHERMAL SYNTHESIS OF NITROGEN�r

DOPED CARBON DOTS FROM AROMATIC 
AMINO ACIDS UNDER ACIDIC CONDITION 

16�W00�r16�W20 D_01�ð_OA Sunita Chamyuang COFFEE PECTIN PRODUCTION AN 
ALTERNATIVE WAY FOR ARGRICULTURAL 
WASTE MANAGEMENT IN COFFEE FARMS 

16�W20�r16�W40 D_01�ò_OF Watchara Wimonsong OXIDATIVE COUPLING OF QUINOXALINONE 
WITH AZOLES AND RELATED COMPOUNDS 

16�W40�r17�W00 D_02�ï_OA Sarunya Promkotra HYDROGEOCHEMICAL ATTRIBUTES OF 
GROUNDWATER IN BAN KHAM BON 
LANDFILL, MUEANG KHON KAEN, THAILAND 
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Session�W E1�rInnovations for Sustainable Future 
Room�W 5th Floor, 501 

Building�W Sisattha Building 
Chair person�W�� Prof�X��Dr�X��Tawan Sooknoi 
Time ID Speaker Title 
13�W30�r14�W00 E_INV001 Soracha Dechaumphai MULTIFUNCTIONAL THERANOSTIC RED 

BLOOD CELL MEMBRANE COATED 
NANOPARTICLES FOR THE TREATMENT AND 
DETECTION OF BREAT CANCER 

14�W00�r14�W20 E_001_OF Napat Prompat STRUCTURE�rGUIDED DESIGN OF 
INTERLEUKIN�r18 AS A POTENTIAL 
CYTOKINE�rMEDIATED IMMUNOTHERAPY 

14�W20�r14�W40 E_002_OF Chariya Peeyatu STRUCTURAL ANALYSIS OF T63 ALTERATION 
IN HUMAN INTERLEUKIN�r18 

14�W40�r15�W00 E_008_OA �l��
E_026_OA 

Puchiss Phromchang�l��
Wootinun Ouppapong 

STUDY AND DEVELOPMENT OF SOFTWARE 
FOR MUSIC NOTATION 

15�W00�r15�W20 E_009_OA Kusuma Jaipiam IMAGE PROCESSING OF CT SCAN IMAGE 
FOR LIVER LOCALIZATION 

Break 

15�W30�r15�W50 E_010_OF �l��
E_028_OF 

Kitisak Boonkham���l��
Thanyanan Phuphachong 

APPARATUS FOR DETERMINING YOUNG�[S 
MODULUS OF SOLID MATERIALS BASED ON 
GRAVITATIONAL FORCE ANALYSIS 

15�W50�r16�W10 E_016_OF Amone Phangpyhlavong APPLICATION OF AIR DECK BLASTING 
TECHNIQUE AT KHOUNXAY GYPSUM MINE, 
SAVANNAKHET PROVINCE, LAO PDR 

16�W10�r16�W30 E_021_OF Tanu�rudom Maneesing NUTRITION CARE PROCESS OF 
MULTIDISCIPLINARY CARE TEAM IN IN�r
PATIENT DEPARTMENT �~IPD�•��PATIENTS 

16�W30�r16�W50 E_031_OF �l��
E_034_OF 

Panuphong Northao���l��
Natwara Thongsak 

THE PORTABLE DARK FIELD MICROSCOPE 
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Session�W Council of Science Deans of Thailand's Meeting 
Room�W 3rd Floor, 301 

Building�W Office of the President Building 
Time ID Speaker Title 
13�W30�r16�W30   �r Meeting 
    
Session�W CEPMART Meeting 
Room�W 10th Floor, 1002 

Building�W Sisattha Building 
Time ID Speaker Title 
13�W30�r16�W30   �r Meeting 
    
Session�W The 35th Chemistry Department Heads of Thailand Meeting 
Room�W 10th Floor, 1003 

Building�W Sisattha Building 
Time ID Speaker Title 
13�W30�r16�W30   �r Meeting 
    
Session�W The 3rd Physics Department Heads of Thailand Meeting 
Room�W 10th Floor, 1006 

Building�W Sisattha Building 
Time ID Speaker Title 
13�W30�r16�W30   �r Meeting 
    
Session�W The 2nd Biology Department Heads of Thailand Meeting 
Room�W 10th Floor, 1007 

Building�W Sisattha Building 
Time ID Speaker Title 
13�W30�r16�W30   �r Meeting 
    
Session�W Annual General Meeting of BMB section, STT 
Room�W 8th Floor, 803 

Building�W Sisattha Building 
Time ID Speaker Title 
15�W30�r16�W30   �r Meeting 
    
Session�W Science Deans & Department Heads Reception 
Room�W Sak Phasuk Niran Room 

Building�W King Ramkhamhaeng the Great Auditorium 
Time ID Speaker Title 
17�W30�r20�W00   �r Reception 
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OCTOBER 6th, 2020 
 

Session�W C1�rImpact of Biological Science towards SDGs 

Room�W 8th Floor, 802 
Building�W Sisattha Building 
Chair person�W�� Asst�X��Prof�X��Dr�X��Noppadon Kitana 
Co�rchair�W Prof�X��Dr�X��Supachitra Chadchawan 
Time ID Speaker Title 
8�W30�r9�W00 C_INV001 Luca Comai PROGRESS AND OPPORTUNITIES FOR 

RESHAPING PLANT GENOMES VIA CRISPR  
9�W00�r9�W30 C_INV002 Phiangphak Sukkharak TOWARDS BRYOPHYTE FLORA OF 

THAILAND�W��TAXONOMIC REVISIONS OF THE 
LIVERWORT GENERA Frullania, Pleurozia, 
AND Metzgeria IN THAILAND 

9�W30�r9�W50 C_002_OF Kaisone Chanda MOLECULAR CLONING AND PREDICTION OF 
ANTIGENIC DETERMINANTS OF 23 KDA 
INTEGAL MEMBRANE PROTEIN FROM 
SCHISTOSOMA MEKONGI 

9�W50�r10�W10 C_015_OF Jenjira Asayot STUDY ON INFLORESCENCE DEVELOPMENT 
OF LONGAN �~Dimocarpus longan Lour�X�•��
�ZPHUANG THONG�[��GROWN AT SAMUT 
SAKHON PROVINCE, THAILAND 

10�W10�r10�W30 C_023_OF Suthathip Phetlum PURIFICATION AND BIOCHEMICAL 
CHARACTERIZATION OF AMYLASE ENZYME 
FROM Puntioplites proctozysron 

Break 
10�W40�r11�W00 C_032_OF Hong Do MOLECULAR CLONING AND B�rCELL 

EPITOPES OF THE GENE ENCODING FATTY 
ACID BINDING PROTEIN FROM BLOOD 
FLUKE �~SCHISTOSOMA MEKONGI�• 

11�W00�r11�W20 C_033_OA Kittisak Buddhachat FEASIBILITY OF CRISPR�rcas12a FOR PLANT 
SPECIES IDENTIFICATION WITHOUT DNA 
AMPLIFICATION; A CASE OF Phyllanthus 
amarus 

11�W20�r11�W40 C_036_OA Kanokorn Rueangsawang MOLECULAR ANALYSIS OF THE SHRIMP 
PLANT �~RUNGIA, ACANTHACEAE�•��IN 
THAILAND 
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Symposium�W SP03�rCrystallography 
Room�W 8th Floor, 803 
Building�W Sisattha Building 
Chair person�W�� Prof�X��Dr�X��Nongnuj Muangsin 

Co�rchair�W Asst�X��Prof�X��Dr�X��Kittipong Chainok 
Time ID Speaker Title 
8�W30�r9�W00 SP03_INV001 Marie Hoarau DISCOVERY OF NEW Plasmodium falciparum 

DHFR INHIBITORS USING A FRAGMENT�r
BASED SCREENING STRATEGY 

9�W00�r9�W30 SP03_INV002 Bunyarat Rungtaweevoranit CHEMISTRY OF METAL�rOXIDE NODES IN 
METAL�tORGANIC FRAMEWORKS AND ITS 
IMPLICATION IN HETEROGENEOUS 
CATALYSIS 

9�W30�r9�W�ñ0 SP03_002_OA Saruda Yokputtaraksa SYNTHESIS, STRUCTURAL, ANTIBACTERIAL 
AND FLUORESCENCE PROPERTIES OF Zn�~II�•��
AND Cd�~II�•��IMIDAZOLYMINE COMPLEXES 

9�W�ñ0�r10�W�í0 SP03_003_OF Suwijai Jatupohnkhongchai PETROGRAPHY AND GEOCHEMISTRY OF 
QUARTZITES AND METASANDSTONES AS 
EVIDENCES FOR TECTONIC ENVIRONMENT 
OF THE SILURIAN�rDEVONIAN BO PHLOI 
FORMATION, KANCHANABURI, WESTERN 
THAILAND 

10�W�í0�r10�W�ï0 SP03_005_OF Narongdetch Boothrawong ENHANCE ELECTRICAL PROPERTIES OF 
BARIUM CALCIUM ZIRCONIUM TITANATE 
�~Ba0�X85Ca0�X15Zr0�X10Ti0�X90O3�•��LEAD�rFREE 
CERAMICS BY SINTERING TEMPERATURES 

1�ì�W�ï0�r10�W�ñ0 SP03_006_OF Lalita Tawee EFFECTS OF SYNTHESIS ROUTE ON THE 
PROPERTIES OF 0�X99 Bi0�X5�~Na0�X8K0�X2�•0�X5TiO3���t��
0�X01Bi���~Mg2�l3Nb1�l3�•��O3 LEAD FREE CERAMICS 
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Session�W B2�rMath Stat Comp in the Digitally Innovative Era 
Room�W 8th Floor, 806 

Building�W Sisattha Building 
Chair person�W�� Assoc�X��Prof�X��Dr�X��Chartchai Leenawong 
Time ID Speaker Title 
8�W30�r9�W00 B_INV002 Bligetta Servatius STRESSABILITY OF MULTIDIMENSIONAL 

FRAMEWORKS 
9�W00�r9�W15 B_001_OA Khwancheewa 

Wattanatripop 
ON nd�rK�Ž�~n,r�•�rFULL HYPERSUBSTITUTIONS 

9�W15�r9�W30 B_002_OF Wasin Tranghiranyathorn IMPROVED MASK FOR ADAPTIVE 
FRACTIONAL ORDER DIFFERENTIAL METHOD 
FOR MEDICAL IMAGE ENHANCEMENT 

9�W30�r9�W45 B_003_OA Suriyon Yimnet MODE�rDEPENDENT AVERAGE DWELL TIME 
APPROACH TO FINITE�rTIME BOUNDEDNESS 
OF LINEAR SWITCHED POSITIVE TIME�rDELAY 
SYSTEMS WITH FINITE�rTIME UNBOUNDED 
SUBSYSTEMS 

9�W45�r10�W00 B_004_OF Siwaphorn Kanchanarat A MATHEMATICAL STUDY OF��DIPHTHREIA 
MODEL WITH TRANSPORT�rRELATED 
INFECTION AND ASYMPTOMATIC INFECTION 

10�W00�r10�W15 B_007_OF Natdanai Boonsri MODELING THE IMPACT OF HIV INFECTION 
ON TB INCIDENCE 

Break 
10�W30�r10�W50 B_009_OF Denpong Pongpipat THE NORDHAUS�rGADDUM INEQUALITIES 

FOR ACYCLIC NUMBERS ON UNITARY 
CAYLEY GRAPHS OF FINITE RINGS 

10�W50�r11�W10 B_011_OF Suriyakamol Thongjob SOME GENERALIZATIONS OF HARDY TYPE 
INTEGRAL INEQUALITIES FOR �~p,q�•�r
INTEGRABLE FUNCTIONS 

11�W10�r11�W30 B_014_OA Thanomsak Laokul A COMMON ENDPOINT THEOREM FOR A 
PAIR OF SINGLE�rVALUED SUZUKI MAPPING 
AND MULTIVALUED SUZUKI MAPPING 
WITHOUT THE COMMUTATIVE CONDITION 

11�W30�r11�W50 B_019_OF Puchong Praekhaow THE CONDITION AND PROBLEMS ON 
LEARNING MANAGEMENT IN 
MATHEMATICS OF UNDERGRADUATE 
STUDENTS 
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Session�W D2�rResponsible Chemical Sciences for Future Sustainability 
Room�W 8th Floor, 807 

Building�W Sisattha Building 
Chair person�W�� Prof�X��Dr�X��Orawon Chailapakul 
Time ID Speaker Title 
8�W30�r9�W00 D_INV002 Taweetham Limpanuparb A VIRTUAL ALTERNATIVE TO MOLECULAR 

MODEL SETS�W��CONSTRUCTING AND 
VISUALIZING��MOLECULES IN MOLECULAR 
GRAPHICS SOFTWARE 

9�W00�r9�W30 D_INV003 Pumidech Puthongkham EXPANDING THE TOOLBOX FOR REAL�rTIME 
ELECTROCHEMICAL DETECTION OF 
NEUROTRANSMITTERS 

9�W30�r9�W50 D_02�õ_OF Teck Hock Lim CALCIUM ALGINATE ENCAPSUALTED SULFUR 
PARTICLES FOR METAL NANOPARTICLES 
CAPTURE�W��A CASE STUDY OF SILVER 
NANOPARTICLES 

9�W50�r10�W10 D_0�ï�ì_OA Saytanar Tun SYNTHESIS AND CHARACTERIZATION OF 
MAGNESIUM ALUMINATE NANOPARTICLES 
BY HYDROTHERMAL METHOD 

10�W10�r10�W30 D_03�í_OA Rakhi Majumdar POROUS HYBRID POLYMER COMPOSED OF 
SILSESQUIOXANE CAGES AND PORPHYRIN 
MOIETIES�W��SENSING AND ADSORPTION 
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Session�W E2�rInnovations for Sustainable Future 
Room�W 5th Floor, 501 

Building�W Sisattha Building 
Chair person�W�� Prof�X��Dr�X��Tawan Sooknoi 
Co�rchair�W Dr�X��Sasitorn Srisawadi���l��Dr�X��Kampanart Silva 
Time ID Speaker Title 
8�W30�r9�W00 E_KEY001 Pun�rArj Chairatana TRILOGY OF CRISIS�W��REIMAGING 

INNOVATION FOR SUSTAINABLE FUTURE  
9�W00�r9�W30 E_INV002 Sasitorn Srisawadi NEW 3D PRINTING TECHNOLOGY AND 

OPPORTUNITIES IN NATURAL RUBBER 
PRODUCT DESIGN 

9�W30�r9�W50 E_022_OA Onchira Ritbamrung Detection of Xanthomonas oryzae pv. oryzae 
(Xoo) CAUSING BACTERIAL LEAF BLIGHT IN 
RICE USING A pH-SENSITIVE LOOP-
MEDIATED ISOTHERMAL AMPLIFICATION 
(LAMP) 

9�W50�r10�W10 E_023_OA Suphaporn Paenkaew MOLECULAR DETECTION OF RICKETTSIA, 
Ehrlichia canis and Anaplasma platys, IN 
CANINE BLOOD USING RPA METHOD 

10�W10�r10�W30 E_024_OA Wanrachon Nukool GENETIC��DIVERSITY,��GEOGRAPHIC 
DIFFERENTIATION��AND��CHEMICAL��PROFILE��
OF ASIATIC��PENNYWORT���~Centella asiatica��
�~L�X�•��URBAN�•��IN THAILAND 

Break 

10�W40�r11�W00 E_025_OA Tanaporn Kaewcheed LOGISTICS COST REDUCTION MODEL IN 
FOOD INDUSTRY, RAYONG 

11�W00�r10�W20 E_029_OA Oranit Kraseasintra ALTERNATIVE NATURAL HAIR DYE PRODUCT 
USING THE PIGMENT EXTRACTED FROM 
CYANOBACTERIA 

11�W20�r11�W40 E_032_OF Siwattra Pruksasri RAPID AND COST�rEFFECTIVE FABRICATION 
METHOD OF MICROFLUIDIC CELL CULTURE 
DEVICES USING A STEREOLITHOGRAPHY 3D 
PRINTING 

11�W40�r12�W00 E_035_OA Nay Mar Soe STUDY ON FOOD RANCIDITY OF VIGRIN 
COCONUT OIL IN TANINTHARYI REGIONAL 
DESSERT �~MOHT KALEME�• 
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Symposium�W SP09�rGreen Production Platform for Renewable Biomass Conversion 
Room�W 9th Floor, 902 

Building�W Sisattha Building 
Chair person�W�� Assoc�X��Prof�X��Dr�X��Nuttha Thongchul 
Time ID Speaker Title 
9�W30�r10�W00 SP09_INV001 Nuwong Chollakup BIODIESEL UPGRADING TECHNOLOGY FOR 

HIGHER BLEND WITH DIESEL TO REDUCE 
PM2�X5 

10�W00�r10�W30 SP09_INV002 Kobkul Laoteng KEY ELEMENTS AND STRATEGIES FOR 
FUNCTIONAL LIPIDS PRODUCTION BY 
FILAMENTOUS FUNGAL PLATFORM  

10�W30�r10�W�ñ0 SP09_005_OF Munsuree Kalong CATALYTIC TRANSFER HYDROGENATION OF 
FURFURAL INTO FURFURYL ALCOHOL AND 
2�rMETHYLFURAN OVER IRON�rPROMOTED 
COPPER CATALYSTS 

1�ì�W�ñ0�r11�W�í0 SP09_008_OA Myat Hnin Ei EFFECTIVENESS OF SAPONIN ON 
PHYTOREMEDIATION OF PETROLEUM �r
CONTAMINATED SOIL 

11�W10�r12�W�ì0 SP09_INV003 Benjamas Chiersilp BIOCONVERSION OF PALM BIOMASS 
WASTES TO BIODIESEL FEEDSTOCKS AND 
CELLULOSE PULPS BY LIGNOCELLULOLYTIC 
OLEAGINOUS FUNGI  

    
Session�W Annual Meeting of the Science Society of Thailand Under the Patronage of His Majesty the King 

Room�W 3rd Floor, 301 
Building�W Sisattha Building 
Time ID Speaker Title 
12�W00�r14�W00   �r Meeting 
    
Session�W Meeting of the STT47 Committee 

Room�W 3rd Floor, 301 
Building�W Sisattha Building 
Time ID Speaker Title 
14�W00�r15�W30   �r Meeting 
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Session�W C2�rImpact of Biological Science towards SDGs 
Room�W 8th Floor, 802 

Building�W Sisattha Building 
Chair person�W�� Asst�X��Prof�X��Dr�X��Noppadon Kitana 
Co�rchair�W Prof�X��Dr�X��Supachitra Chadchawan 
Time ID Speaker Title 
13�W00�r13�W30 C_INV003 Riyoichi Matsuda JAPANESE JUNIOR AND SENIOR HIGH 

SCHOOL BIOLOGY EDUCATION ARE FAR 
FROM � N̂EW NORMAL�_  

13�W30�r14�W00 C_INV004 Kesara Margrét Jónsson IMAGING BIOLOGICAL SAMPLES BY 
SCANNING ELECTRON MICROSCOPY 

14�W00�r14�W20 C_039_OF Sutanya��Thanudaksorn MOLECULAR CHARACTERIZATION OF 
FLUOROQUINOLONE NON�rSUSCEPTIBILITY 
IN CARBAPENEM�rRESISTANT Klebsiella 
pneumoniae ISOLATED FROM SOUTHERN, 
THAILAND 

14�W20�r14�W40 C_040_OF Supakarat Kaewpeng THE DISRUPTION OF A STRUCTURAL CELL 
WALL PROTEIN SED1 IN Saccharomyces 
cerevisiae FOR YEAST CELL SURFACE DISPLAY 

14�W40�r15�W00 C_044_OA Atchaneey Boonprakob THE MORPHOLOGY AND PHYLOGENY OF 
THE DIATOM GENERA Rhizosolenia, 
Proboscia, Pseudosolenia AND 
Neocalyptrella FROM GULF OF THAILAND 
AND THE ANDAMAN SEA, WITH A 
DESCRIPTION OF Proboscia siamensis sp�X��
nov�X, AND THE ERECTION OF A NEW ORDER 
FOR Proboscia 
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Symposium�W SP05�rEmerging Trends of Quantum Technology 
Room�W 8th Floor, 803 

Building�W Sisattha Building 
Chair person�W�� Dr�X��Anucha Watcharapasorn 
Time ID Speaker Title 
13�W00�r13�W30 SP05_INV001 Yoshiro Hirayama HYBRID QUANTUM SYSTEM AND HYPERFINE 

MEDIATED TRANSPORT��PROPERTIES  
13�W30�r14�W00 SP05_INV002 Tsutomu Nojima COMPREHENSIVE VORTEX PHASE DIAGRAM 

OF ION�rGATED TWO DIMENSIONAL 
SUPERCONDUCTORS 

14�W00�r14�W30 SP05_INV003 Shau�rYu Lan QUANTUM ENGINEERING IN OPTICAL 
FIBERS 

14�W30�r15�W00 SP05_INV004 Areeya Chantasri ESTIMATING QUANTUM SYSTEM'S STATE 
DYNAMICS USING CONTINUOUS WEAK 
MEASUREMENT  

15�W00�r15�W30 SP05_INV005 Nithiwadee Thaicharoen HAMILTONIAN ENGINEERING IN STRONGLY 
INTERACTING RYDBERG SYSTEMS 

15�W30�r16�W00 SP05_INV006 Hai Q�X��Dinh NEW QUANTUM CODES FROM CYCLIC AND 
NEGACYCLIC CODES OF PRIME POWER 
LENGTHS 
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Session�W B3�rMath Stat Comp in the Digitally Innovative Era 
Room�W 8th Floor, 806 

Building�W Sisattha Building 
Chair person�W�� Assoc�X��Prof�X��Dr�X��Chartchai Leenawong 
Time ID Speaker Title 
13�W00�r13�W15 B_008_OA Adthasit Sinna A NOTE ON THE CIRCUMFERENCE OF 3�r

CONNECTED CUBIC PLANE GRAPHS 
13�W15�r13�W30 B_015_OA Thodsaporn kumduang LEFT VARIABLES TERMS AND APLLICTIONS 

FOR CLASSIFYING ALGEBRA 
13�W30�r13�W45 B_025_OA Saranya Phongchan REGULARITY AND FINITENESS CONDITIONS 

ON TRANSFORMATION SEMIGROUPS WITH 
INVARIANT SETS 

13�W45�r14�W00 B_020_OF Sainuddeen Nuiphom BLIND DEBLURING IMAGE VIA L2���r��
REGULARIZATION 

14�W00�r14�W15 B_022_OF Areena Hazanee HYBRID FINITE INTEGRATION METHOD FOR 
SOLVING ORDINARY DIFFERENTIAL 
EQUATIONS 

    

Symposium�W SP12�rMarine Plastic Abatement 
Room�W 8th Floor, 806 
Building�W Sisattha Building 
Chair person�W�� Prof�X��Dr�X��Thammarat Koottatep 
Time ID Speaker Title 
14�W40�r15�W10 SP12_INV001 Chongrak Polprasert PLASTIC WASTE MANAGEMENT AND 

CURRENT STATUS IN THAILAND�W��ISSUES OF 
MARINE PLASTIC WASTE FROM LAND�rBASED 
SOURCES 

15�W10�r15�W40 SP12_INV002 Chettiyappan Visvanathan CO�rPROCESSING PLASTIC WASTE FROM 
DUMPSITES IN CEMENT INDUSTRY 
A WAY TO CURB MARINE PLASTIC 
POLLUTION 

15�W40�r16�W10 SP12_INV003 Amila Abeynayaka LIFE CYCLE APPROACH IN MARINE PLASTIC 
ABATEMENT�W��PRESENT STATUS AND FUTURE 
DIRECTIONS 

16�W10�r16�W30 SP12_002_OA Ekbordin Winijkul EFFECTS OF THE SOURCE SEPARATION ON 
THE AIRBORNE MICROPLASTICS IN THE AIR 
NEAR GARBAGE BURNING 

16�W30�r16�W50 SP12_003_OA Tran Thanh Dan GIS�rBASED APPROACH TO MAPPING OF 
LAND�rBASED PLASTIC LEAKAGE 
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Symposium�W SP10�rHydrogen Energy 
Room�W 8th Floor, 807 

Building�W Sisattha Building 
Chair person�W�� Prof�X��Dr�X��Suttichai Assabumrungrat 
Co�rchair�W Asst�X��Prof�X��Dr�X��Pattaraporn Kim�rLohsoontorn 
Time ID Speaker Title 
13�W30�r14�W�ì0 SP10_KEY001 Nigel Brandon INNOVATION IN ELECTROCHEMICAL 

TECHNOLOGIES FOR THE LOW CARBON 
ENERGY TRANSITION 

14�W00�r14�W30 SP10_KEY002 Arunratt Wuttimongkolchai OPPORTUNITIES OF HYDROGEN 
TECHNOLOGIES FOR CLEAN AND 
SUSTAINABLE GROWTH IN THAILAND 

14�W30�r15�W00 SP10_KEY003 Sumittra Charojrochkul GREY AND GREEN HYDROGEN PRODUCTION 
15�W00�r15�W30 SP10_KEY004 Navadol Laosiripojana CATALYTIC PARTIAL OXIDATION OF 

METHANE OVER Re�rBASED CATALYSTS  
Break 

Chair person�W�� Prof�X��Dr�X��Suttichai Assabumrungrat 
Co�rchair�W Prof�X��Dr�X��Navadol Laosiripojana 
Time ID Speaker Title 
15�W45�r16�W10 SP10_INV001 Suwimol Wongsakulphasatch GREEN TECHNOLOGY FOR CO�rPRODUCTION 

OF HIGH PURITY HYDROGEN AND 
SYNTHESIS GAS  

16�W10�r16�W35 SP10_INV002 Pattaraporn Kim�r
Lohsoontorn 

DEVELOPMENT OF CERIA�r��AND ZIRCONIA�r
BASED ELECTROLYZER FOR HYDROGEN 
PRODUCTION 

16�W�ï�ñ�r17�W�ì0 SP10_INV003 Sakhon Ratchahat POWER�rTO�rGAS �~PTG�•��TECHNOLOGY AS 
EFFICIENT ROUTE FOR CO2 UTILIZATION�W��
DEVELOPMENT OF STRUCTURED CATALYTIC 
SYSTEM 

17�W00�r17�W15 SP10_001_OF Kritchakorn Aimdate DEVELOPMENT OF Ni�rBASED CATALYST 
FROM NATURAL KAOLIN VIA MICROWAVE 
ASSISTED SYNTHESIS FOR CO2 
METHANATION 
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Symposium�W SP08�rGreen and Sustainable Chemistry�W��Opportunities for Academia and Industry 
Room�W 5th Floor, 501 

Building�W Sisattha Building 
Chair person�W�� Prof�X Dr�X��Joseph Samec 
Co�rchair�W Dr�X��Duangamol Tungasmita 
Time ID Speaker Title 
13�W00�r13�W30 SP08_INV001 Christian Dahlstrand PROVIDING A SOLUTION IN THE TRANSITION 

FROM BLACK TO GREEN FEEDSTOCK IN 
FUELS AND MATERIALS 

13�W30�r14�W00 SP08_INV002 Willem Böttger DEVELOPMENT OF FACADE ELEMENTS ON 
BASE OF WASTE MATERIALS OF �~WASTE�•��
WATER COMPANIES 

14�W00�r14�W20 SP08_006_OF Yutthanakon Kanaphan A SIMPLE PRODUCTION METHOD FOR A 
HIGH PERFORMANCE SiO2�lC 
NANOCOMPOSITE ANODE MATERIAL 
DERIVED FROM RICE HUSKS FOR LITHIUM 
ION BATTERIES 

14�W20�r14�W40 SP08_009_OA Varanya Somaudon PREPARATION OF Bi4MoO9 CATALYST BY 
PRECIPITATION METHOD FOR 
PHOTODEGRADATION OF ANIONIC AZO 
DYES 

14�W40�r15�W00 SP08_010_OF Purumet Pipitworrakul EFFECTS ON IONIC CONDUCTIVITY OF CO�r
DOPED LITHIUM LANTHANUM TITANATE 
SOLID ELECTROLYTES BY Sr2�=��AND Al3�=��FOR 
ALL�rSOLID�rSTATE LITHIUM ION BATTERIES 

15�W00�r15�W20 SP08_012_OF Worranun Wongchompoo HYDROPHOBIC CELLULOSE FROM CORN 
HUSK 
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Symposium�W SP04�rDevelopment of Material Science Based on Coordination Compounds 
Room�W 9th Floor, 902 

Building�W Sisattha Building 
Chair person�W�� Prof�X��Dr�X��Takumi Konno 
Co�rchair�W Dr�X��Mati Horprathum 
Time ID Speaker Title 
13�W30�r14�W00 SP04_INV001 Kuang�rLieh Lu OPTICAL AND ELECTRONIC APPLICATIONS 

OF METAL�tORGANIC FRAMEWORKS  
14�W00�r14�W30 SP04_INV002 Fuk Yee Kwong PALLADIUM�rCATALYZED SITE�rSELECTIVE 

MULTICOMPONENT PROCESSES FOR FACILE 
ASSEMBLY OF SUBSTITUTION�r
MANIPULATED POLYCYCLIC ARENES  

14�W30�r15�W00 SP04_INV003 Pichaya Pattanasattayavong SEMICONDUCTORS FROM COORDINATION 
POLYMERS AND THEIR APPLICATIONS IN 
ELECTRONIC DEVICES 

15�W00�r15�W20 SP04_004_OA Arnon Kraipok THE PROPERTIES OF FLUORCANASITE�r
LITHIUM DISILICATE DENTAL GLASS�r
CERAMICS WITH DIFFERENT HEAT 
TREATMENT TEMPERATURES 

Break 

15�W30�r15�W50 SP04_005_OA Manlika Kamnoy EFFECT OF CaO ON THE HEAT TREATMENT 
TEMPERATURE, MICROSTRUCTURE AND 
MECHANICAL PROPERTIES OF LITHIUM 
DISILICATE�rBASED GLASS�rCERAMICS FOR 
DENTAL APPLICATION 

15�W50�r16�W10 SP04_009_OF Tanabat Promjun THE ADSORPTION MECHANISMS OF TDMAT 
ON THE SILICON �~100�•��SURFACE AT ROOM 
TEMPERATURE IN THE ATOMIC LAYER 
DEPOSITION PROCESS�W��A DFT STUDY 

16�W10�r16�W30 SP04_010_OA Chutikan Nakornkhet RING�rOPENING POLYMERIZATION OF 
MACROLACTONES BY WELL�rDEFINED 
ALUMINUM COMPLEXES 

16�W30�r16�W50 SP04_011_OA Kanokon Upitak CONTROLLED RING�rOPENING 
POLYMERIZATION OF CYCLIC ESTER 
MONOMERS BY TITANIUM�~IV�•��COMPLEXES 

16�W50�r17�W10 SP04_013_OF Parinya Thongyindee SYNTHESIS OF NaA ZEOLITE USING 
WASTEWATER TREATMENT CHEMICAL 
SLUDGE FROM GLASS FACTORY AND 
ALUMINIUM WASTE AS Si AND Al SOURCE 

17�W10�r17�W30 SP04_014_OA Preeyanuch Sangtrirutnugul SELF�rASSEMBLED COPPER�tTRIAZOLE 
CLUSTERS�W��SYNTHESIS AND CATALYTIC 
APPLICATIONS 
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Symposium�W SP13�rNatural Products for Drug Discovery 
Room�W 12th Floor, 1201 

Building�W Sisattha Building 
Chair person�W�� Prof�X��Dr�X��Vatcharin Rukachaisirikul 
Time ID Speaker Title 
13�W00�r13�W30 SP13_INV001 Xiaoguang Lei TRANSLATIONAL NATURAL PRODUCT 

RESEARCH 
13�W30�r14�W00 SP13_INV002 Apichart Suksamrarn BIOREDUCTIVE PRODRUG DESIGN��OF 

NATURAL PRODUCTS��FOR BREAST CANCER��
THERAPEUTIC AGENTS 

14�W00�r14�W20 SP13_007_OA Suriphon Singha POLY�rO�rACYLATED �E�r
DIHYDROAGAROFURAN SESQUITERPENOIDS 
FROM Siphonodon celastrineus FRUITS 

14�W20�r14�W40 SP13_032_OA Patcharee Arsakhant DESIGN AND SYNTHESIS OF NEW 12�r
DITHIOCARBAMATE�r14�rDEOXY�r��
ANDROGRAPHOLIDES AS ANTICANCER 
AGENTS 

14�W40�r15�W�ì0 SP13_036_OA Jakkapong Inchai THE ASSESSMENT OF Ocimum sanctum L�X 
AQUEOUS EXTRACT FOR AMELIORATING 
LIPID CONTENTS IN NON�rALCOHOLIC FATTY 
LIVER DISEASE 

1�ñ�W�ì0�r15�W20 SP13_002_OF Natchapon Kammasit EFFECT OF Anoectochilus burmannicus 
AQEOUS EXTRACT ON OBESOGENS�r
INDUCED ADIPOCYTE TRANSFORMATION 

Break 
1�ñ�W�ï0�r1�ò�W�ì0 SP13_INV003 Marc Stadler NEW EVIDENCE ON THE FUNCTIONAL 

BIODIVERSITY AND SECONDARY 
METABOLITE PRODUCTION OF THE 
XYLARIALES �~ASCOMYCOTA�•��BASED ON 
EXTENSIVE METABOLOMIC STUDIES AND 
THE EVALUATION OF HIGH QUALITY 
GENOME SEQUENCES  

16�W�ì0�r16�W�î0 SP13_012_OA Juthatip Jeenkeawpieam ANTIFUNGAL ACTIVITY AND MOLECULAR 
MECHANISMS OF PARTIALLY PURIFIED 
ANTIFUNGAL PROTEINS FROM Rhinacanthus 
nasutus AGAINST Talaromyces marneffei 

16�W20�r16�W�ð0 SP13_005_OF Ratchanon Inpan NANO�rPHYTOSOME ENTRAPPING Gymnema 
inodorum EXTRACT FOR ENHANCING ANTI�r
INFLAMMATION IN MACROPHAGE 
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Session�W Poster Presentation 
Room�W 2nd Floor 

Building�W Sisattha Building 
Time ID Speaker Title 
16�W30�r18�X00   �r Poster Presentation  

�~Session�W��A�rE�• 
16�W30�r18�X00   �r Poster Presentation  

�~YRSS�• 
    
Session�W STT46 Congress Banquet 
Room�W 2nd Floor 

Building�W King Ramkhamhaeng the Great Auditorium 
Time ID Speaker Title 
18�W00�r20�W00   �r Banquet 
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OCTOBER 7th, 2020 
 

Session�W YRSS 
Room�W 10th Floor, 1002, 1003, 1006, 1007 �~YRSS Oral Presentation�•���l��12th Floor, 1201 
Building�W Sisattha Building 
Time ID Speaker Title 
8�W30�r9�W30   �r YRSS Oral Presentation���~10th Floor�• 

Break 

12�W00�r12�W30   �r YRSS Awarding Session���~12th Floor�• 
    
Session�W TYSA 
Room�W 12th Floor, 1201 
Building�W Sisattha Building 
Time ID Speaker Title 
10�W00�r12�W00 
   

�r 
 

TYSA Workshop �^�d�,�����&�h�d�h�Z�����/�^���E�K�t�W��
�^���/���E�������&�K�Z���^���'�^�_ 

    
Session�W A�rChallenges in the Frontiers of Physics 
Room�W 3rd Floor, 301 

Building�W Sisattha Building 
Chair person�W�� Dr�X��Suparerk Aukkaravittayapun 
Time ID Speaker Title 
10�W00�r10�W30 A_INV001 Masaru Hori PLASMA MEDICINE TOWARD A FUTURE 

MEDICAL CARE 
10:30-11:00 A_INV002 Guosheng Xu NUCLEAR FUSION RESEARCH IN CHINA FOR 

INEXHAUSTIBLE ENERGY 
11�W00�r11�W20 A_006_OA Wananurat Srijampan EFFECT OF SILICON CARBIDE CONTENT ON 

SINTERED STEEL MICROSTUCTURE 
11�W20�r11�W40 A_007_OA Kittikhun Ruangchai EFFECTS OF Mo AND W ON 

MICROSTRUCTURE AND HARDNESS IN 
ANNEALED 28wt�X�9Cr CAST IRONS 

11�W40�r12�W00 A_012_OA Prasong Kessaratikoon NATURAL RADIOACTIVITY MEASUREMENT 
AND EXCESS LIFETIME CANCER RISK 
EVALUATION IN SURFACE SOIL AND BEACH 
SAND SAMPLES COLLECTED FROM RAYONG 
PROVINCE, THAILAND 

12�W00�r12�W20 A_008_OA Nattaphong 
Nuchsirikulaphong 

STUDENT LEARNING TOWARDS DIFFERENT 
LESSON SEQUENCES IN FORCE AND 
MOTION 
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Symposium�W SP01�rBiodiversity of Marine Benthic Fauna 
Room�W 8th Floor, 802 
Building�W Sisattha Building 
Chair person�W�� Prof�X��Supawadee Chullasorn 
Time ID Speaker Title 
9�W40�r10�W10 SP01_INV001 Jong Seong Khim BIODIVERSITY OF MARINE MACROBENTHOS 

IN KOREA 
10�W10�r10�W40 SP01_INV002 Sung Joon Song BIODIVERSITY OF MARINE MEIOBENTHOS 

IN KOREA 
10�W40�r11�W10 SP01_INV003 Wirulda Pootakham GENETIC DIVERSITY OF CORALS AND THEIR 

ASSOCIATED SYMBIONTS  
11�W10�r11�W30 SP01_005_OF Mathinee Yucharoen DOES COASTAL EROSION INFLUENCE 

DOMINANT MACROBENTHIC 
INVERTEBRATES ON SONGKHLA SANDY 
BEACHES? 

11�W30�r11�W50 SP01_006_OA Suraphol Chunhabundit STUDY ON THE SURVIVAL RATE OF ASIAN 
CLAMWORM Perinereis aibuhitensis Grube, 
1878 REARING IN THE DIFFERENCES 
DENSITY OF THE SPF CULTURED SYSTEM 

11�W50�r12�W10 SP01_008_OA Anocha Poommouang DECREASING THE GENETIC DIVERSITY OF 
DUGONG �~Dugong dugon�•��IN THE SEA OF 
THAILAND 

    

Symposium�W SP02�rClimate change in a changing world 
Room�W 8th Floor, 803 
Building�W Sisattha Building 
Chair person�W�� Assoc�X��Prof�X��Dr�X��Suchana Chavanich 
Time ID Speaker Title 
9�W40�r10�W10 SP02_INV001 Wenxi Zhu UN DECADE OF OCEAN SCIENCE FOR 

SUSTAINABLE DEVELOPMENT �~2021�r2030�•�r
A DECADE FOR ACCELERATING SOLUTIONS 
TO CLIMATE CHANGE?  

10�W10�r10�W40 SP02_INV002 Kim Holmen CLIMATE CHANGE IN POLAR REGIONS  

10�W40�r11�W10 SP02_INV003 Witiya Pittungnapoo CLIMATE CHANGE ADAPTATION IN 
CULTURAL HERITAGE  

11�W10�r11�W30 SP02_001_OF Wachira Suwannarut EFFECT OF HIGH TEMPERATURE STRESS ON 
PHOTOSYNTHETIC CAPACITY AND 
OXIDATIVE DAMAGE IN POTTED YOUNG 
LONGAN TREE �~Dimocarpus longan LOUR�X��
�ZPHUANG THONG�[�• 
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Symposium�W SP06�rFlattening the Curve �r��Renewable Energy in Times of Climate Change 
Room�W 8th Floor, 806 

Building�W Sisattha Building 
Chair person�W�� Asst�X��Prof�X��Dr�X��Helmut Duerrast 
Time ID Speaker Title 
9�W40�r10�W10 SP06_INV001 Kampanart Silva ENERGY RESILIENCE�W��ENHANCING CLIMATE 

ADAPTATION CAPABILITY OF RENEWABLE 
ENERGY SYSTEMS 

10�W10�r10�W40 SP06_INV002 Pimpa Limthongkul ENERGY STORAGE AND ITS POTENTIAL 
IMPACT ON CLIMATE CHANGE MITIGATION  

10�W40�r11�W00 SP06_001_OA Wipada Ngansom GEOTHERMAL RESOURCES IN SOUTHERN 
THAILAND �t��A POSSIBLE CHOICE FOR 
RENEWABLE ENERGY 

11�W00�r11�W20 SP06_002_OA Waraporn Rattanongphisat PASSIVE HEAT MITIGATION POSSIBILITY 
USING METEOROLOGICAL DATA ANALYSIS 
FOR BUILDING APPLICATION IN THE 
TROPICS 

11�W20�r11�W40 SP06_003_OA Helmut Duerrast ACHIEVING 100�9��RENEWABLE ELECTRICAL 
ENERGY FOR SOUTHERN THAILAND 

11�W40�r12�W00 SP06_004_OF Fongkul Palichareonpol OILGAE CULTIVATION IN MUNICIPAL 
WASTEWATER AND MODIFIED EXTRACTION 
METHOD 

    

Symposium�W SP07�rFrom Thailand to Antarctica�W��the 2020 Thai�rAustralian Expedition for Space Science 
Room�W 8th Floor, 807 
Building�W Sisattha Building 
Chair person�W�� Dr�X��Alejandro Sáiz 
Time ID Speaker Title 

9�W40�r10�W10 SP07_INV001 David Ruffolo OVERVIEW OF THAI RESEARCH ON COSMIC 
RAYS  

10�W10�r10�W40 SP07_INV002 Waraporn Nuntiyakul RESPONSE FUNCTIONS OF NEUTRON 
DETECTORS TO COSMIC RAYS AS 
MEASURED DURING OCEAN VOYAGES TO 
ANTARCTICA FROM THE PAST TO THE 
PRESENT  

10�W40�r11�W10 SP07_INV003 Alejandro Sáiz FROM THAILAND TO ANTARCTICA�W��THE 
2020 THAI�rAUSTRALIAN EXPEDITION FOR 
SPACE SCIENCE  

11�W10�r11�W30 SP07_001_OA Dumrongsak Rodphothong FLUKA SIMULATIONS FOR EVALUATION OF 
SPACECRAFT SHIELDING MATERIALS 
AGAINST SOLAR PARTICLE EVENTS 

11�W30�r11�W50 SP07_002_OF Hannarong Janthaloet SEARCHING FOR CLUSTERS OF HIGH�r
���E���Z�'�z���v�rRAY PHOTONS USING FERMI��LAT 
OBSERVATIONS 

11�W50�r12�W10 SP07_003_OA Pradiphat Muangha NEW GROUND�rBASED COSMIC RAY 
DETECTORS AND UPGRADE OF THE 
NEUTRON MONITOR AT MAWSON 
STATION, ANTARCTICA 
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Symposium�W SP11�rLichens�W��Diversity, Ecology and Biomonitoring 
Room�W 5th Floor, 501 

Building�W Sisattha Building 
Chair person�W�� Assoc�X��Prof�X��Dr�X��Achariya Rangsiruji 
Time ID Speaker Title 
9�W40�r10�W10 SP11_INV001 Ekaphan Kraichak HOST CHARACTERS INFLUENCING RICHNESS 

AND ABUNDANCE OF EPIPHYTIC LICHENS 
10�W10�r10�W�ï0 SP11_007_OA Pitakchai Fuangkeaw ANNUAL LITTERFALL BIOMASS OF 

EPIPHYTIC MACROLICHENS IN PRIMARY 
AND SECONDARY FORESTS AT KHAO YAI 
NATIONAL PARK 

10�W30�r1�ì�W50 SP11_008_OA Vasun Poengsungnoen SPECIES DIVERSITY OF LICHEN FAMILY 
GRAPHIDACAEA IN MANGROVE FORESTS�W��
EASTERN AND UPPER SOUTHERN PARTS OF 
THAILAND 

    
Symposium�W SP15�rScience�rbased Sustainable Tourism 

Room�W 9th Floor, 902 
Building�W Sisattha Building 
Chair person�W�� Dr�X��Thamasak Yeemin 
Time ID Speaker Title 
9�W40�r10�W10 SP15_INV001 Zulfigar Yasin SCIENCE�rBASED SUSTAINABLE TOURISM IN 

THE TROPICAL MARINE AND COASTAL 
AREAS  

10�W10�r10�W40 SP15_INV002 Si Tuan Vo RESTORATION AND CONSERVATION OF 
REEF BENTHIC SPECIES VULNERABLE TO 
AQUARIUM TRADE FOR SUSTAINABLE 
TOURISM IN TROPICAL WATERS 

10�W40�r11�W10 SP15_INV003 Worajit Setthapun SMART COMMUNITY CONCEPT FOR 
RESOURCE AND WASTE MANAGEMENT OF 
ECO�rVILLAGE  

11�W10�r11�W40 SP15_INV004 Tadashi Kimura REPORTS ON THE STATUS OF CORAL REEFS 
IN EAST ASIAN SEAS REGION�W����IMPORTANT 
BASELINE DATA FOR SUSTAINABLE 
TOURISM MANAGEMENT  

11�W40�r12�W00 SP15_001_OA Felipe M G Mattos ASSESSMENT OF REEF FISH DIVERSTY IN A 
TURBID WATER ECOSYSTEM OF MU KO ANG 
THONG 

12�W00�r12�W20 SP15_007_OA Anirut Klomjit MACROALGAE DIVERSITY AND 
COMPOSITION IN CORAL REEF AT SAMUI 
ISLANDS, THE WESTERN GULF OF THAILAND 

12�W20�r12�W40 SP15_016_OA Thamasak Yeemin DEVELOPMENT OF MARINE ECOTOURISM 
SITES ON UNDERWATER PINNACLES IN THE 
EASTERN AND WESTERN GULF OF 
THAILAND 
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SESSION A 

 
Challenges in the Frontiers of Physics 
Chair�W��Dr�X��Suparerk Aukkaravittayapun 

 
Over many decades, Physics has spilled over its boundaries set by its definition 
originally quoted, and we now have fields such as econophysics, sociophysics, 
biological physics, geological physics and medical Physics�X� �Physics is not just 
Science but also a tool of approaching scientific problems which is different 
from other sciences�X��Thailand and the whole world are facing so many crucial 
problems�X��What are the frontiers in Physics which may lift�roff or relieve those 

problems; food, energy, environment, disease, human wellbeing, etc�X? These are our challenges�X��This 
session welcomes presentations from fundamental to applied research related to Physics particularly 
frontiers in Physics and its interdisciplinary to address possible or potential solutions for present and 
future of humanity�X 
 

Invited Speakers 

     �������� 

Prof. Dr. Guosheng Xu    Prof�X��Dr�X��Masaru Hori 
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SESSION B 

 
Math Stat Comp in the Digitally Innovative Era 
Chair�W��Assoc�X��Prof�X��Dr�X��Chartchai Leenawong 

 
In 2016, one of the World�[s Chinese GO game champions was simply defeated 
by Google�[s AlphaGo machine�X� �The more astonishment than the defeat was 
the algorithms behind the AI� X � �Even more surprisingly, in 2017, another AI 
machine Libratus also crushed a top Poker player in the world�X� �Due to the 
game�[s known nature to be complex and full of psychology use, presumably 
possessed only in human, it was thus natural to believe that no technological 

advances could have beaten us�J��And now AI has proved us all wrong�X��In this session of Mathematics, 
Statistics, and Computer Science in the Digitally Innovative Era, the main focus is on the cutting edge 
of mathematical, statistical, and computational theories, concepts, and algorithms that drive the 
world of digital innovation�X� �It is aimed to attract diverse groups of all professions including, but not 
limited to, professors, researchers, graduate students, mathematicians, statisticians, computer 
scientists, cognitive scientists, policy�rmakers, software developers, as well as AI practitioners�X � �We 
hope this session will provide an opportunity for interaction and dissemination of findings among all 
digital innovators, so as to open up the world of unimaginative possibilities, yet practical and 
inspirational�X 
 

Invited Speakers 

    ������    

Prof�X��Brigitte Servatius   Dr�X��Antony James Harfield 
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SESSION C 

 
Impact of Biological Science towards SDGs 
Chair�W��Asst�X Prof�X��Dr�X��Noppadon Kitana 

 
1�X��Active Learning for Biological Science Classes���r��With this era of learning, 21st 
century skills are important for this generation�X��Biological sciences is one of the basic 
disciplines for SDGs�X��Previously, biological science classes were full of contents and 
memorization�X��Do we still need contents in classes? How can we develop 21st century 
skills in our students? We would like to invite all instructors to share your experiences 
in active learning or other learning methodology that can develop the required skills 

and knowledge in biological sciences in all areas, from molecular biology through ecology�X 
2�X��Biological Sciences towards SDGs���r��In order to reach SDGs, biological sciences research is one of the important 
pieces�X��The studies of life sciences in all disciplines and taxa are welcome to share your recent discovery in this 
congress�X��These include the researches in microbes, protozoans, plants, animals and human from molecular, 
cell, whole organism, population through ecological system levels�X 
 
 
Invited Speakers 

��������    

Prof�X��Dr�X��Kesara Anamthawat�rJónsson Prof�X��Dr�X��Luca Comai 

��������    

Prof�X��Dr�X��Riyoichi Matsuda   Assoc�X��Prof�X��Dr�X��Phiangphak Sukkharak 
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SESSION D 
 

Responsible Chemical Sciences for Future Sustainability 
Chair�W��Prof�X��Dr�X��Orawon Chailapakul 

 
Today, Chemical Sciences face a new challenge�W��reconciling the technological 
progress and well�rbeing of people with the preservation of the planet, from a 
Bioeconomy, Circular economy and Green economy perspectives�X��The congress has 
a comprehensive program and includes presentations from a number of eminent 
scientists�X��More importantly, the congress aims to bring together scientists from 
academia and industry to present leading�redge research on the advancements in 

chemical science, technology and innovation with a particular emphasis on those aiming to preserve and 
improve the quality of life for future sustainability�X��The congress will address how to overcome problems such 
as the economic crisis in a scientific point of view and how to incorporate technology in getting solutions to such 
problems across the Globe�X��In addition to the main congress, there are organized several important symposia as 
showcases of how the chemistry innovation progress under the theme, �—Responsible Chemical Sciences for 
Future Sustainability�—�X 
 
 
Keynote and Invited Speakers 

��������    

Prof�X��Dr�X��Oliver Reiser   Assoc�X��Prof�X��Dr�X��Taweetham Limpanuparb�� 

��������    

Dr�X��Taro Toyota    Dr�X��Pamidech Puthongkham 
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SESSION E 
 

Innovations for Sustainable Future 
Chair�W��Prof�X��Dr�X��Tawan Sooknoi 

 
Innovation has been defined as the process of using knowledge and technology to 
develop or improve the production or performance of products, services or 
processes, or to look for solutions to undefined needs that have value in terms of 
commercial impact, or social benefit�X��To ensure continued, sustainable growth and 
development of our future, technology�rbased innovation is necessarily required�X��
This symposium welcomes contributions from various sectors, actively involving 

the development of products, services or processes derived from multidisciplinary researches� X � �We are 
encouraging submission of diverse presentations, both oral and poster presentations, to share and stimulate 
ideas for the progress of technology�rbased innovation�X 
 
 
Keynote and Invited Speakers 

    ������    

Dr�X��Pun�rArj Chairatana   Dr�X��Sasitorn Srisawadi   

 

 
 
Dr�X��Soracha Dechaumphai 
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SYMPOSIUM��SP01 
 

Biodiversity of Marine Benthic Fauna 
Chair�W��Prof�X��Supawadee Chullasorn 

 
The purpose of this symposium is to bring researchers from all around the world 
to share and discuss the taxonomy and ecology of marine benthic fauna�X��Marine 
biodiversity includes coastal and marine benthic invertebrates, as well as their 
genetic variety, habitats and ecosystems�X��Benthic fauna refers to various 
organisms and are divided into two groups�W��Epifauna, which lives on the surface 
of sandy beaches, mangrove forests, seagrass beds, algal beds, coral reefs, etc�X, 

and Infauna, which lives within the sediment of those habitats�X��This symposium will focus on morphology, 
evolution, diversity and distribution of sediment�rdwelling, e�Xg�X��Harpacticoid copepods, Nematodes, Polychaetes, 
Amphipods, Isopods, etc�X��Finally, we would like to welcome you to this symposium to share and learn many new 
aspects of marine benthic fauna�X 
 
 
Invited Speakers 

������    

Prof�X��Dr�X��Jong Seong Khim   Assoc�X��Prof�X��Sung Joon Song 
 

��������    

Dr�X��Wirulda Pootakham  
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SYMPOSIUM��SP02 
 

Climate change in a changing world 
Chair�W��Assoc�X��Prof�X��Dr�X Suchana Chavanich 

 
Over the last decades, our environment has been threated and impacted globally 
by the climate change�X��People are experiencing both partial and severe effects of 
the climate change�X��How does the change impact local and global scales? How 
does the climate change affect the outcome of biological, ecological, and�lor 
socio�reconomic trajectories in the changing world? What are the key knowledge 
gaps that must be urgently addressed for a better management? This session 
welcomes presentations on both basic and advanced research topics related to 

climate change including but not limited to impact, warning, adaptation, reduction, and solution�X 
 
 
Invited Speakers 

     

Prof�X��Dr�X��Kim Holmen    Asst�X��Prof�X��Dr�X��Witiya Pittungnapoo 

 

 

Wenxi Zhu 
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SYMPOSIUM��SP03 
 
Crystallography 
Chair�W��Prof�X��Dr�X��Nongnuj Muangsin 

 
X�rray crystallography is the experimental science and is by far the most powerful 
method to determine the arrangement of atoms of a crystalline solid in three�r
dimensional space�X��This method has been used in structural chemistry and 
biological macromolecules for over a century�X��In the biological crystallography, 
three�rdimensional structures of molecules such as proteins and nucleic acids are 
determined at atomic level�X��This helps us to understand the basic mechanisms of 

biomolecules, as well as aid in novel drug discovery�X��In chemical crystallography, the determination of crystal 
structures of organic, organometallic and coordination compounds �~i�Xe�X��coordination polymers and metal�r
organic frameworks�•��is of great importance and highly valuable for understanding the structure�rproperty 
relationship as well as supramolecular interactions �~such as hydrogen bonds, halogen bonds, and �‹�t�‹��stacking�•��
of the crystalline solids�X��Moreover, it also brings about crystal engineering for better structural design and 
achievement of desired functionalities�X 
 
Invited Speakers 

��     

Dr�X��Bunyarat Rungtaweevoranit  Dr�X��Marie Hoarau 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

The 46th International Congress on Science, Technology and Technology��based Innovation 
49 | S T T 4 6 

 

SYMPOSIUM��SP04 
 
Development of Material Science Based on Coordination 
Compounds 
Chair�W��Prof�X��Dr�X��Takumi Konno 

 
In the past decades, a large number of coordination compounds have been 
prepared from a variety of transition metal ions in combination with organic and�lor 
inorganic ligands�X��In many cases, intra�r�� and intermolecular non�rcovalent 
interactions strongly affect the overall structures of the resulting compounds to 
induce unique functionalities�X Thus, the controlled introduction of non�rcovalent 

interactions in coordination compounds is greatly desirable for the future innovational development of material 
science based on coordination chemistry�X��This symposium will focus on coordination systems, in which intra�r��
and�lor intermolecular non�rcovalent interactions, such as hydrogen�rbonding, metallophilic, �‹�r�‹�U��and ionic 
interactions, play an important role to their structures, properties, and functionalities�X 
 
 
 
Invited Speakers 

��    ��������    

Prof�X��Kuang�rLieh Lu    Prof�X��Fuk Yee Kwong 

 

Dr�X��Pitchaya Pattanasattayavong 

 
 
 
 
 
 
 
 
 
 



 

The 46th International Congress on Science, Technology and Technology��based Innovation 
50 | S T T 4 6 

 

SYMPOSIUM��SP05 
 

Emerging Trends of Quantum Technology 
Chair�W��Assoc�X��Prof�X��Dr�X��Anucha Watcharapasorn 

 
Quantum mechanics has entered its second generation where nondestructive 
individual manipulation and measurement of trapped quantum systems are 
technologically accessible�X��Precipitately, disruptive industrial revolution has been 
realized among scientists and engineers; the result of close collaboration aiming for 
deep technologies are evidently marvelous�X��Financially stimulated by numerous 
parties on a global scale, new breed of scientists who are fluent in quantum 

mechanics as well as broad engineering skillset uninterruptedly builds up to undertake practical quantum 
technology�X��Here, updates on quantum research activities and recent development in accordance with creating 
a quantum ecosystem are centralized for discussion�X��All opinions from multi�rdisciplinary scientists are 
appreciably invited to participate in this symposium�X 
 
Invited Speakers 

������    

Prof�X��Yoshiro Hirayama   Prof�X��Hai Q�X��Dinh 

    

Assoc�X��Prof�X��Tsutomu Nojima   Asst�X��Prof�X��Shau�rYu Lan 

     

Dr�X��Areeya Chantasri    Dr�X��Nithiwadee Thaicharoen 
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SYMPOSIUM��SP06 
 

Flattening the Curve �r��Renewable Energy in Times of Climate 
Change 
Chair�W��Asst�X��Prof�X��Dr�X��Helmut Duerrast 

 
Climate change is an ongoing and accelerating threat to mankind, and although 
developing countries, like Thailand, in the past might not have contributed to the 
greenhouse gas emissions like others, they will likely experience its impact 
severely, from droughts, over extreme weather phenomena, to sea level rise�X��
Therefore, the ultimate goal for the next two to three decades has to be a 

complete decarbonization of the energy, transport, cocking, and cooling�lheating sectors through the rise of 
renewable energy sources, in Thailand mainly solar PV, some wind, hydro, biomass, and geothermal; the latter 
one has a potential in Thailand, although comparable small, as it is a continuous and time independent source�X��
As the future will be mainly based on electrical energy, it will be supported by a decentralized and intelligent 
grid structure�X 
 
 
Invited Speakers 

��������    

Dr�X��Kampanart Silva    Dr�X��Pimpa Limthongkul 

�� 
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SYMPOSIUM��SP07 
 
From Thailand to Antarctica�W��the 2020 Thai�rAustralian 
Expedition for Space Science 
Chair�W��Dr�X��Alejandro Sáiz 

 
Between January and March 2020, two scientists from Mahidol University, 
Thailand, joined the annual expedition to the Australian base of Mawson, 
Antarctica�X��Our mission�W��to perform several upgrades in the Mawson Cosmic Ray 
Laboratory, the oldest cosmic�rray�rscience experiment running continuously until 
the present time in the Southern Continent�X��After the successful installation of 

updated software and electronics firmware and some extra neutron detectors, the data obtained from this 
experiment has been expanded to include, besides the existing measurements of cosmic ray flux, new 
information about cosmic ray energy�X��During this long trip onboard the Aurora Australis icebreaker, we also 
learned about other scientific projects in the Australian Antarctic Program�X��In this talk, I will present some details 
about my once�rin�ra�rlifetime experience of visiting Antarctica and the scientific motivation for such an 
adventurous journey�X 
 
 
Invited Speakers 

     

Prof�X��Dr�X��David Ruffolo   Asst�X��Prof�X��Dr�X��Waraporn Nuntiyakul 
 

�������� 

 

 

 

 

Dr�X��Alejandro Sáiz   
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SYMPOSIUM��SP08 
 

Green and Sustainable Chemistry�W��Opportunities for 
Academia and Industry 
Chair�W��Prof�X��Dr�X��Joseph Samec 

 
Even if climate change may not stop us from using fossil fuels, the supply will 
within 50 years according to BP�Ws latest report�X��Thus, we will need to find a new 
feedstock for our needs for producing chemicals for�W��food�r, material�r, 
transportation�r, pharmaceutical production�X��The non�reatable part of biomass, 
lignocellulose is such a source that grows widely in both agriculture �~stems, 
husks, etc�•��and in forestry�X��In addition to this, chemists will need to build up 

fundamental understanding and develop new methodologies and processes�X��This session will discuss how 
academia and industry can collaborate to smoothen this transition and welcomes papers regarding topics on 
Green and Sustainable Chemistry�W���rfrom fundamental studies to industrial implementations�X 
 
 
Invited Speakers 

     

Christian Dahlstrand    Willem Böttger 
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SYMPOSIUM��SP09 
 

Green Production Platform for Renewable Biomass 
Conversion 
Chair�W��Assoc�X��Prof�X��Dr�X��Nuttha Thongchul 

 
Recently, bioprocessing and bioproducts have gained commercial interest due 
to the perceived � ĜREEN�_��benefits of using biomass rather than fossil�rbased 
feedstocks for the production of chemicals and industrial products�X��Other key 
benefits of bioproducts include the sustainability of renewable biomass, 
replacing depleted fossil energy and reducing greenhouse gas emissions from 
the petroleum based chemical and energy industries�X��With the rising crude oil 

prices and advances in industrial biotechnology, the potential of biomass utilization becomes huge�X��This 
symposium will feature the important applications in biotechnology and recent developments in bioprocessing 
technologies for biomass utilization�X��All papers from both academia and industry relevant to development of 
bioprocessing platform development using the tools of molecular biology, genetic as well as metabolic and 
process engineering are invited�X 
 
 
Invited Speakers 

    ��  

Prof�X��Dr�X��Benjamas Chiersilp   Dr�X��Kobkul Laoteng 
 

 

Dr�X��Nuwong Chollacoop  
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SYMPOSIUM��SP10 
 

Hydrogen Energy 
Chair�W��Prof�X��Dr�X��Suttichai Assabumrungrat 

 
Hydrogen has become a promising choice of clean and reliable energy carriers 
for sustainable development of the world�X��This symposium welcomes 
researchers, scientists, engineers and professionals from all over the world to 
present their latest research results, challenges and new ideas in the field of 
Hydrogen Energy�X��Topics include, but not are limited to, hydrogen production, 
hydrogen storage, hydrogen supply chain, hydrogen applications and hydrogen�r
related technologies�X 

 
 
Keynote and Invited Speakers 

��������    

Prof�X��Dr�X��Nigel Brandon Obe Freng  Prof�X��Dr�X��Navadol Laosiripojana 

��������    

Dr�X��Sumittra Charojrochkul   Arunratt Wuttimongkolchai 

 

 ���������������� ����������  ��������������������������������������  

Assoc�X��Prof�X��Dr�X��Suwimol ����������Asst�X��Prof�X��Dr�X��Pattaraporn ������������Dr�X��Sakhon  

Wongsakulphasatch  ����������Kim�rLohsoontorn ����������������������������������������������������������������Ratchahat 
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SYMPOSIUM��SP11 
 
Lichens�W��Diversity, Ecology and Biomonitoring 
Chair�W��Assoc�X��Prof�X��Dr�X��Achariya Rangsiruji 

 
Lichens consist of fungi that live in a biological relationship with algae or 
cyanobacteria�X��Lichens are key players in a variety of environmental processes�X��
Found from cold regions such as polar regions to extremely hot areas like 
deserts, there are approximately 20,000 species worldwide�X��There are currently 
many researches focusing on understanding the nature of lichens�X��The entire 
field of research in lichenology, from using genomic approaches to understand 
the lichen symbiosis to the ecological roles for enhancing our knowledge in 

diversity and evolution of lichens and applied aspects, such as the use of lichens to monitor air pollution and 
climate change as well as novel products�X��This symposium aims to bring together researchers, research scholars, 
students and those interested to exchange and share their experiences and research results on all aspects of 
lichen�X��It also provides a premier interdisciplinary platform for researchers, practitioners and educators to 
present and discuss the most recent innovations, trends, and concerns as well as practical challenges 
encountered, and solutions adopted in the fields of lichenology�X 
 
 
Invited Speakers 

 

Asst�X��Prof�X��Dr�X��Ekaphan Kraichak 
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SYMPOSIUM��SP12 
  

Marine Plastic Abatement 
Chair�W��Prof�X��Dr�X��Thammarat Koottatep 

 
Plastic waste becomes an issue of global concern as indicated by severe plastic 
pollution in both terrestrial and marine ecosystems in several countries, 
mostly lacking of efficient plastic waste policies, management systems, and 
technologies�X��This growing concern is about the use of plastics and their effects 
on the environmental pollution and human health�X��Innovation is a key solution 
to address the challenges and bring plastic management towards 
sustainability�X��This session focuses on the processes in dealing with growing 

environmental issues of plastic wastes covering efficient utilization, reuse, recycle, recovery and reduction�X��The 
session will contribute to all aspects of plastics waste processing and disposals including technical and non�r
technical aspects that encompass multidisciplinary researches on how plastics entering the environment, and 
the risks plastics pose to wildlife, human and aquatic communities�X 
 
 
Invited Speakers 

��    

Prof�X��Chettiyappan Visvanathan  Prof�X��Chongrak Polprasert 

 

Dr�X��Amila Abeynayaka 
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SYMPOSIUM��SP13 
 
Natural Products for Drug Discovery 
Chair�W��Prof�X��Dr�X��Vatcharin Rukachaisirikul 

 
Natural products �~NPs�•��have played a key role in drug discovery research, as 
the chemical structure diversity and wide�rranged biological activities of NPs 
make them the most valuable sources of drugs and drug leads�X��About 40�9��of 
all medicines is either natural products or their semi�rsynthetic derivatives�X��NPs 
research continues to explore a variety of lead structures, which may be used 
as templates for the development of new drugs by the pharmaceutical 
industry�X��Most efforts on NP�rbased drug discovery have involved a screening 

of biological samples for desirable bioactivities, the compounds�[��isolation and characterization followed by drug 
design and synthesis based on natural compounds�X��Advances in bioinformatics, structural biology, proteomics, 
genomics and metagenomics, and analytical technologies, such as high�rthroughput screening platform, have 
recently contributed to the rapid identification and characterization of NPs leads�X��Accordingly, this symposium 
seeks submissions from scientists, researchers and graduate students to share their latest research findings in 
the field of natural products�X��Contributions should be related to isolation and structure elucidation, chemical 
biology, medicinal chemistry, chemical methods, chemical synthesis and drug design�X 
 
 
Invited Speakers 

��    

Prof�X��Dr�X��Apichart Suksamrarn  Prof�X��Dr�X��Marc Stadler 

��  

Prof�X��Dr�X��Xiaoguang Lei  
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SYMPOSIUM��SP14 
 
Promoting Research Integrity 
Chair�W��Dr�X��Roderick Bates 

 
Progress in Science and Technology is based upon trust�X��We trust that 
researchers whose work we read or use have been honest, balanced, 
unbiased and fair�X��This trust is undermined when we hear of cases of 
fraudulent or fabricated work, by instances of plagiarism, by disputes over 
credit and authorship, by the omission of necessary controls and procedures, 
and by the nefarious activities of predatory publishers�X��To retain trust, and 
especially the trust placed in researchers by society, academic institutions 
have to promote research integrity amongst their faculty, students and staff�X��

How can this best be done, and what are the best practices that can be adopted? 
 
 
 
Invited Speakers 

��    

Prof�X��Dr�X��Chien Chou    Dr�X��Daniel Barr 

 

Dr�X��De�rMing Chau  
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SYMPOSIUM��SP15 
 

Science�rbased Sustainable Tourism 
Chair�W��Dr�X��Thamasak Yeemin 

 
The tourism industry continues to be a very important sector for the 
economic development of many countries around the world�X��Sustainable 
tourism should make optimal use of environmental resources that can 
maintain essential ecological processes and conserve biodiversity�X��A strategy 
to create integrated planning systems for managing sustainable tourism is 
using science�rbased data�X��Scientific knowledge plays an important role for 
understanding ecosystems related to tourism and how to sustain their 
functions�X��In this symposium, scientists and managers working in Thailand 

and other countries are gathered to present their experiences from research, management, monitor and 
conservation aspects, focusing on sustainable tourism�X��Some lessons learned from terrestrial and coastal tourist 
destinations will be highlighted, including a capacity enhancement for monitoring and research, community�r
based management, ecotourism and marine protected areas�X 
 

Invited Speakers 

  ��   

Prof�X��Dr�X��Zulfigar Yasin   Dr�X��Si Tuan Vo 

��     

Dr�X��Worajit Setthapun   Tadashi Kimura 
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SYMPOSIUM SP16 
 

360° COVID�r19 

Chair�W��Prof�X��Sopit Wongkham 
 

Coronavirus disease 2019 �~COVID�r19�•��pandemic has ravaged all regions around 
the world creating serious global health crisis�X��Coronavirus disease or COVID is 
caused by coronavirus �~CoV�•��include other well�rknown diseases such as Severe 
acute respiratory syndrome �~SARS�•, and Middle East respiratory syndrome 
�~MERS�•�X��For COVID�r19, it is caused by Severe acute respiratory syndrome 
coronavirus 2 �~SARS�rCoV�r2�•, which was first reported last December from Wuhan, 
China�X��Until today, more than 25 million confirmed cases of COVID�r19 and more 

than 800 thousand deaths have been reported across the globe�X��The pandemic has caused great negative social 
and economic impacts of our generation, which must be extinguished as soon as possible�X��To accomplish this, 
knowledge on the molecular mechanisms of the disease, improved methods for screening and diagnosis, and 
also preventive and therapeutic measures are urgently needed�X��This symposium brings together leading COVID�r
19 Thai researchers whose work encompasses everything that will help support the fight against COVID�r19 
pandemic�X 
 

Invited Speakers 

  ��  

Prof�X��Kiat Ruxrungtham, M�XD�X  Assoc�X��Prof�X��Arunee Thitithanyanont, M�XD�X 
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INVITED SPEAKER�W��A_INV001 

 
PLASMA MEDICINE TOWARD A FUTURE MEDICAL CARE 

 
Masaru Hori,�Ž Hiromasa Tanaka, Masaaki Mizuno, Kenji Ishikawa, Hiroaki Kajiyama 

 
Nagoya University, 464�r8603, Furo�rcho, Chikusa�rku, Nagoya, Japan 

�Že�rmail�W��hori@nuee�Xnagoya�ru�Xac�Xjp 
 
Abstract�W�� 
Non�rthermal atmospheric pressure plasmas have been widely used in bio fields such as the medicine and the 
agriculture�X��Especially,��the plasma medicine is an innovative field from view�rpoints of plasma and medical 
sciences�X��Non�rthermal plasma provides a novel approach for the sterilization, the wound healing, the blood 
coagulation, the cancer therapy, and so on�X��Nowadays, there are many research projects of �—Plasma Medical 
Innovation�—��in the world�X��Our goal is to establish theories of the plasma medical science which is based on the 
plasma parameters related to physics and chemistry1�•�X��Diagnostics and measurements of species in gas phase, 
liquid phase, and intracellular molecules are key studies to understand interactions between plasma and 
cells�ltissues for the plasma medicine�X��The general scheme is to create plasma source and diagnose plasma, to 
understand interactions between plasma and medical�lbiological targets�X�� 
We have mainly focused on the cancer therapy, the blood coagulation, and the gene transfection�X��It is worthy 
to note in the approach to plasma medicine that plasma activated medium �~PAM�•��and the plasma activated 
Ringer�[s lactate solution �~PAL�•��were developed for cancer treatments�X��Their methods are call to the indirect 
method, where the plasma is working only to activate solution and the plasma activated solution has a great 
potential in cancer treatments�X��A new device to produce stable glow�rlike plasma for blood coagulation was 
developed and noninvasively evaluated inflammation occurred after the hemostasis with medical devices using 
nuclear medical molecular imaging technique, and demonstrated that hemostasis by non�rthermal plasma is less 
inflammatory than thermal coagulation�X��Furthermore, the efficient and noninvasive transfection using non�r
thermal plasma has been succeeded�X�� 
In this presentation, we introduce activities and prospectives of the �^Plasma Medical Science and Its 
Innovations�_�X 
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INVITED SPEAKER�W��A_INV002 

 
NUCLEAR FUSION RESEARCH IN CHINA FOR INEXHAUSTIBLE ENERGY 

 
G.S. Xu*, B.N. Wan 

 
Institute of Plasma Physics, Chinese Academy of Sciences, Hefei 230031, China 

*e-mail (speaker): gsxu@ipp.ac.cn 
 
Abstract�W�� 
Nuclear fusion that powers the sun potentially offers a clean, environmentally friendly and intrinsically safe 
energy source with an abundant fuel supply. From nearly seven decades of worldwide effort to develop fusion 
energy using the hydrogen isotopes deuterium (D) and tritium (T) as fuel, a vast knowledge base has been 
established of science and technology for creating and controlling high-temperature plasmas. One of the most 
promising approaches to harnessing fusion energy has been developed by using magnetic fields to confine a 
plasma inside a doughnut-shaped vessel known as a Tokamak, by heating the plasma to over 100 million degrees 
Celsius with sufficient density and energy confinement time. 
Magnetic confinement fusion research is approaching a new era of fusion power reactor design and 
construction, as evidenced by a joint international effort to build a power-plant-scale tokamak device, 
International Thermonuclear Experimental Reactor �~�/�d���Z�U���>���š�]�v���(�}�Œ���Z�š�Z�����Á���Ç�[�•�U���Á�Z�]���Z���Á�]�o�o�����}�u�����]�v�š�}���}�‰���Œ���š�]�}�v���]�v��
2025, to demonstrate the scientific and technological feasibility of steady-state fusion power production. 
As one of key member of the ITER project, China has planned to build a prototype fusion power plants, China 
Fusion Engineering Test Reactor (CFETR) [1], to bridge the gap between ITER and the first commercial fusion 
power plant. To develop key technologies of CFETR and build R&D test platforms, a satellite program 
�^���}�u�‰�Œ���Z���v�•�]�À�����Z���•�����Œ���Z���&�����]�o�]�š�Ç���(�}�Œ���&�µ�•�]�}�v���d�����Z�v�}�o�}�P�Ç�_���~���Z���&�d�•���Z���•���������v���o���µ�v���Z�������•�]�v�������o���•�š���Ç�����Œ���€�î�•�X 
China now has 3 tokamaks in operation: EAST, HL-2A and J-�d���y�d�X�������^�d���]�•���š�Z�����Á�}�Œ�o���[�•���(�]�Œ�•�š���(�µ�o�o�Ç���•�µ�‰���Œ���}�v���µ���š�]�v�P��
tokamak with modern divertor configurations and actively water-cooled plasma facing components. Before 
EAST, China had serval tokamaks: HT-7, HT-6M, HT-6B, HL-1M, HL-l, CT-6 and KT-5. Besides, a new tokamak HL-
2M will come into operation at the end of this year. In recent years, China has made substantial progress in 
tokamak experiments. It has been demonstrated in the recent EAST experiments that a fully non-inductive high 
�Úp (�ý2) H-mode plasma (�*98�U2�H�í�X�ï�•��has been obtained for a duration over 100 current diffusion times, which 
sets another new world record of long-pulse high-performance tokamak plasma operation with the normalized 
performance approaching the ITER and CFETR regimes [3]. The research conducted in existing devices 
significantly strengthen the physical basis to achieve high-performance burning plasmas in the next-generation 
large devices. 
A cooperation between China and Thailand has been established in the field of magnetic fusion research. On 15 
July 2018, a ceremony for donating HT-6M Tokamak to Thailand was held in ASIPP (Institute of Plasma Physics 
Chinese Academy of Sciences) with the presence of Princess Sirindhorn, see Figure. Up to now, more than 100 
Thai students and young scientists have been trained at ASIPP. This cooperation will strengthen the scientific 
and technological connection and friendship between China and Thailand. 
 

Reference 
[1] Y. X. Wan et al., Nucl. Fusion 57, 185004 (2017). 
[2] J. Li et al., J. Fusion Energy 38, 113 (2018). 
[3] B. N. Wan, Chin. Phys. Lett. 37, 045202 (2020). 
 
 
 
 
Figure. Ceremony for donating HT-6M Tokamak to 
Thailand with the presence of Princess Sirindhorn 
(2018.07.15) 
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INVITED SPEAKER�W��B_INV001 

 
AI FOR SOCIAL GOOD�W��AUDIO�rBASED THREAT DETECTION FOR PROTECTING FORESTS 

 
Antony Harfield�Ž 

 
Department of Computer Science & Information Technology Faculty of Science, Naresuan University, 

Phitsanulok, Thailand 
�Že�rmail�W��antonyh@nu�Xac�Xth 

 
Abstract�W�� 
The last year has seen significant press coverage for the destructive possibilities of artificial intelligence �~AI�•�X��At 
the same time, there is a growing area of research into AI for solving humanitarian and environmental 
challenges, that Google has coined���—AI for Social Good�—�X ��The topic of this talk is using audio�rbased threat 
detection models for the environmental challenge of protecting rainforests, national parks and conservation 
areas�X��It will explain the components of a system developed by a non�rprofit organisation, Rainforest Connection, 
that is successfully catching illegal activity in rainforests in Asia and South America�X��The critical component is the 
machine learning model which transforms a raw waveform into a spectrogram and performs image classification 
using convolutional neural networks �~CNNs�•��to detect vehicles, chainsaws and other human�rlike activities�X��Using 
machine learning models running in real�rtime on incoming audio streams, the system can alert people on the 
ground to intervene and it records evidence for the legal authorities to take action�X 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

The 46th International Congress on Science, Technology and Technology��based Innovation 
66 | S T T 4 6 

 

INVITED SPEAKER�W��B_INV002 

 
STRESSABILITY OF MULTIDIMENSIONAL FRAMEWORKS 

 
Brigitte Servatius1,�Ž, Oleg Karpenkov2, Christian Mueller3, Gaiane Panina4, Herman Servatius1, Dirk Siersma5 

 
1 Worcester Polytechnic Institute �~WPI�•, USA 

2 University of Liverpool, UK 
3 Technical University of Vienna, Austria 

4 St�X��Petersburg University, Russia 
5 University of Utrecht, Netherlands 

�Že�rmail�W��bservat@wpi�Xedu 
 
Abstract�W�� 
We prove an equilibrium stressability criterium for trivalent multidimensional tensegrities� X � �The criterium 
appears in different languages�W�� �~1�• � �in terms of stress monodromies, �~2�• � �in terms of surgeries, �~3�• � �in terms of 
exact discrete 1�rforms, and �~4�•��in Cayley algebra terms�X 
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INVITED SPEAKER�W��C_INV001 

 
PROGRESS AND OPPORTUNITIES FOR RESHAPING PLANT GENOMES VIA CRISPR 

 
Lynagh P, Hungsaprug K, Amundson KR, Ordoñez B, Fossi M, Chadchawan S, Henry IM, Comai L�Ž 

 
Department of Plant Biology and Genome Center, University of California Davis, Davis, CA 95616, USA 

�Že�rmail�W��lcomai@ucdavis�Xedu 
 
Abstract�W�� 
Plant genome editing is currently practiced for two common purposes� W � �gene knockout and sequence 
replacement� X � �Both entail a targeted dsDNA cut, while the second requires the additional provision of a 
homologous DNA template�X� �A third purpose, is the structural remodeling of selected genomic regions�X� �One 
example is the reshuffling of promoter regions, which we applied to a rice promoter by applying multiple cuts 
and screening for rearrangements�X� �Another example, is the engineering of chromosomal translocations�X� �We 
have used induced and natural DNA breaks in arabidopsis and potato to trigger and study these events�X��We will 
show the effect of plants' flexible ploidy, meristematic growth, and lack of predetermined germline on the 
retention of karyotypic novelty� X � �We document both non�rhomologous and homologous recombination of 
selected chromosomes including copy�rneutral loss of heterozygosity and chromoanagenesis�X� �Our observations 
provide a framework for understanding the consequences of DNA breaks and strategies for engineering of plant 
genomes�X 
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INVITED SPEAKER�W��C_INV002 

 
TOWARDS BRYOPHYTE FLORA OF THAILAND�W��TAXONOMIC REVISIONS OF THE LIVERWORT 

GENERA Frullania, Pleurozia, AND Metzgeria IN THAILAND 
 

Phiangphak Sukkharak�Ž 
 

Department of Biology, Faculty of Science, Burapha University, Chonburi, Thailand 
�Že�rmail�W��phiangphak@buu�Xac�Xth 

 
Abstract�W�� 
Bryophytes are non�rvascular plant group consisting of mosses, liverworts, and hornworts�X��Few studies of 
Bryophytes have been conducted in Thailand due to the previous shortage of the expertise on these plants in 
the country�X��However, since 2012, Thai bryologists have been actively working together on floristics and 
taxonomic revisions of bryophytes in Thailand�X��In 2017, during the 17th Flora of Thailand Conference, the 
Bryophyte Flora of Thailand project was initiated to accelerate the taxonomic revisions of bryophytes in Thailand 
through publications and increase awareness of this important group of plants for the future sustainable uses�X��
The progress of the project and the challenges encountered will be discussed�X��In addition, as part of the project, 
taxonomic revisions of the liverwort genera Frullania, Pleurozia, and Metzgeria in Thailand will be presented�X��Of 
the 39 species of Frullania reported in Thailand, three species including F�X��hypoleuca, F�X��ramuligera, and F�X��
sinuata are newly recorded for the country�X��Three species of Pleurozia are recognized as well as an appendage 
on the keel of the dorsal lobule is described in P�X��subinflata�X��Five species of Metzgeria are reported�X��Of these, M�X��
kinabaluensis is newly recorded for Thailand�X 
 

 
 

Figure�X��Frullania��sinuata Sande Lac�X���~left�•, Pleurozia gigantea �~F�XWeber�•��Lindb�X���~middle�•, and Metzgeria 
consanguinea Schiffn�X���~right�• 
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INVITED SPEAKER�W��C_INV003 

 
JAPANESE JUNIOR AND SENIOR HIGH SCHOOL BIOLOGY EDUCATION ARE FAR 

FROM � N̂EW NORMAL�_ 
 

Ryoichi Matsuda1,2,3�Ž 
 

1Tokyo University of Science, Japan 
2The University of Tokyo, Japan 

3The International Biology Olympiad, Germany 
�Že�rmail�W��cmatsuda@rs�Xtus�Xac�Xjp 

 
Abstract�W�� 
All educational and business facilities was locked down due to pandemic of COVID�r19 from April 7to the end of 
May 2020 in Japan�X� �During this period, 300�9� �increase of unexpected pregnancy in adolescence was reported 
from pregnancy consultation supporting centers�X� �One of the reasons of the increase was explained as the lack 
of knowledge of Human Biology in adolescent youth in Japan� X � �Surprisingly, in our governmental standard 
education curriculum for junior high school biology prescribes to teach development of non�rhuman animals, 
such as sea urchins and frogs but not humans�X Standard education curriculum physical education clearly 
prescribes to not teach human pregnancy�X� �In the governmental education curriculum for high school biology 
also describes to teach the development of non�rhuman animals such as frogs and flies extremely in detail, almost 
at the college textbook levels, but tend to avoid human cases�X� �Standard education curriculum of high school 
physical education also mentions to teach a part of human pregnancy but at the minimum level, only�X 
During the week of the International Biology Olympiad, I had a chance to see a biology textbook for age 13 to14 
students in Netherlands, � Ŷour Biology 2a�_ �X��To my surprise, there are clear descriptions on the mechanism of 
human pregnancy and ways for birth control in details, as well as descriptions on sexually transmitted diseases 
and the methods to avoid them�X���^Your Biology 2a�_��is not the only one to describe Human Biology but textbooks 
of other countries also contain Human Biology parts for students�X��Human Biology should be common knowledge 
for Japanese teenagers, too�X��Then, I decided to publish a translated version of � Ŷour Biology2a�_��in Japanese�X��The 
translated version was finally published on September 10, 2020 and making a sensation in Japan, now�X�� 
Human Biology is not limited to reproductive biology, but also other issues such as infection, nutrition, and 
mental health, too�X��From unknown reason, bacterial and viral infection, except HIV infection, are also missing in 
Japanese governmental education standards for junior and high school biology�X � �There is no description for 
influenza nor hepatitis viruses�X� �There is no description of intoxication caused by microorganisms and toxins�X� �In 
1940s and 50s, Japanese biology textbooks were written by biologists, medical scientists, and agronomists�X��But 
from unknown reason, only biologists wrote biology textbooks after that�X � �I imagine that the reason can be 
explained from historical discrimination or battle between MDs and PhDs in our country�X��It is silly and should be 
fixed if my guess is correct�X� �In my talk, I would like to try to plain these issues, in detail�X � �I wonder if this story 
contains a lesson to be learned from it�X 
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INVITED SPEAKER�W��C_INV004 

 
IMAGING BIOLOGICAL SAMPLES BY SCANNING ELECTRON MICROSCOPY 

 
Kesara Anamthawat�rJónsson�Ž 

 
Institute of Life and Environmental Sciences, School of Engineering and Natural Sciences, University of Iceland, 

Askja �t��Sturlugata 7, Reykjavík, IS�r102, Iceland 
�Že�rmail�W��kesara@hi�Xis 

�� 
Abstract�W�� 
Scanning electron microscope �~SEM�•��is a type of electron microscope that produces images of a sample by 
scanning the surface with a focused beam of electrons�X��The aim of this presentation is to demonstrate the use 
of the new generation SEM model JEOL�rJSM�r6610 for imaging various types of biological samples, producing 
publishable results�X��This SEM offers an alternative low�rvacuum�lhigh�rvoltage mode �~e�Xg�X��20 Pa & 10kV, as 
opposed to the standard high vacuum mode of 270 Pa & 30 kV�•�X��This low�rvacuum mode allows observation of 
uncoated and non�rconductive �~biological�•��specimens�X��This particular SEM is equipped with an additional back�r
scattered electron detector, which adds topographical resolution�X��Because there is no need to sputter�rcoat the 
sample to make it conductive �~which is expensive�•, our young researchers and students can afford to use it�X��In 
this presentation I will show examples of SEM projects conducted so far, from imaging eggshells �~Figure, left�•��
and sheep wool in the Viking age archaeological projects, differentiating pollen species in plant genetic 
researches, seeds and spores in botanical projects, to investigating diatom diversity �~Figure, right�•��in Lake 
Thingvallavatn, the largest rift valley lake in southwest Iceland, the UNESCO World Heritage Site�X��SEM is an 
important tool in scientific research and diagnostic applications�X 

 

 
  

Figure�X��SEM images of eggshell mammillae from an egg of the black�rheaded gull �~Chroicocephalus ridibundus�•��
from Ólafsvík, Snæfellsnes Peninsula, at x500 magnification �~left�•��and of Aulacoseira islandica, the largest 

centric diatom and the most abundant species from Lake Thingvallavatn, at x600 magnification �~right�•�X 
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KEYNOTE SPEAKER�W��D_KEY001 

 
COPPER MAKES THE DIFFERENCE�W��DEVELOPING SUSTAINABLE PHOTOREDOX CATALYZED 

TRANSFORMATIONS 
 

Oliver Reiser�Ž 
 

Institut für Organische Chemie, Universität Regensburg, Universitätsstr�X��31, 93053 Regensburg, Germany 
�Že�rmail�W��oliver�Xreiser@chemie�Xuni�rregensburg�Xde 

 
Abstract�W�� 
Synthetic organic chemistry undertakes great efforts to develop new catalytic transformations that utilize 
greener reagents and avoid stoichiometric additives�X��In this regard, visible�rlight photoredox catalysis offers a 
unique activation mode of molecules, which is serving as an alternative to many thermal transition�rmetals 
catalyzed reactions�X��The vast majority of photoredox catalyzed processes capitalizes on heavy metals namely, 
Ru�~II�•��or Ir�~III�•�rcomplexes which can serve as single electron oxidant or reductant in their photoexcited states�X��As 
a low cost�ralternative, organic dyes are also frequently used photocatalysts but suffer in general from lower 
photostability�X��Copper based photocatalysts are rapidly emerging, offering not only economic and ecologic 
advantages, but in addition are able to interact with substrates beyond electron transfer via inner sphere 
mechanisms, which has been successfully utilized to achieve challenging transformations�X��Moreover, the 
combination of conventional photocatalysts with copper�~I�•��or copper�~II�•��salts allows a most efficient merger of 
photoredox and transition metal based catalysis�X�� 
Selected synthetic applications from our laboratory, highlighting the complementary opportunities of copper 
and iridium based photocatalysts, will be discussed�X 
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INVITED SPEAKER�W��D_INV001 

 
GIANT VESICLE ENGINEERING�W��BIOSENSOR AND CELL�lTISSUE�rMARKER 

 
Taro Toyota�Ž 

 
Department of Basic Science, Graduate School of Arts and Sciences, 
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�Že�rmail�W��cttoyota@mail�Xecc�Xu�rtokyo�Xac�Xjp 

 
Abstract�W�� 
A giant vesicle �~GV�•��is a closed lipid bilayer membrane having a diameter of 1 µm or more in water�X��GVs can be 
individually observed in real time under an appropriate optical microscope even though the bilayer membrane 
has the thickness of 5 �t��6 nm�X� �Since their constituent molecules, structure, and size resemble those of cell 
membranes, GVs have��recently attracted interest as cell models not only in chemistry but also in a wide range 
of research fields including physics, life sciences, and bioengineering�X 
The preparation and manipulation methods of GVs have been substantially improved for this decade�X� �Among 
them, we have promoted improvement of two technologies�W��the water�rin�roil �~W�lO�•��emulsion template method 
for GV preparation and the microfluidic device for size�rsorting and trapping of individual GVs�X��The W�lO emulsion 
template method is a process through wrapping W�lO emulsion droplets �~surrounded by a lipid monolayer�•��by a 
lipid monolayer formed at the interface between the emulsion and water phases�X� �As a result, GVs encapsulate 
water�rsoluble substances and water�rdispersed particles with a high volume ratio�X� �In the manipulation method 
of GVs, we have developed an integrated microfluidic device with size�rsorting mechanics implemented by the��
deterministic lateral displacement �~DLD�• � �and trapping mechanism of GVs�X� �By DLD, large GVs are bumped up 
when the GV collides to��periodically juxtaposed microposts because of its excluded��volume, while small GVs 
swim straightly��among the microposts�X��As a result of a fluidic effect, only GVs of selected diameter are introduced 
into the trapping microstructure, and secondary GVs cannot enter the microstructure once a GV is trapped�X��This 
microfluidic device enables us simultaneous observation of dynamics of multiple GVs upon external stimuli�X 
GV has drawn much attention as a new sensing device�X� �It provides a micrometer�rsized reaction field that is 
surrounded by soft boundary and composed of biodegradable molecules �~i�Xe�X� �lipids�•, and membrane proteins 
anchored in the bilayer membrane become effective for specific molecular sensing at GV�X � �For example, we 
synthesized an insect hormone receptor which is a complex of two membrane proteins inside of the GV and 
demonstrated that this receptor functions in GV by the patch clamp technique�X The researches on GV�rbased 
sensors with high substrate specificity and reaction specificity will continue to leap forward�X 
In recent years, along with the development of medical technology, the development of minimally invasive 
medical technology for improving patient�[s quality of life has been strongly demanded, and laparoscopic surgery 
is a typical example�X� �In laparoscopic surgery where the lesion cannot be touched directly, careful preoperative 
simulation and navigation that can accurately indicate the location of the lesion inside the organ to the surgeon 
during surgery are important�X� �The positioning error of the lesion on the monitor with the navigation system 
based on the results of X�rray computed tomography �~CT�• � �or magnetic resonance imaging �~MRI�• � �still remains 
unsolved�X � �We have proposed a concept of multimodal cell�ltissue marker in which contrast agents of each 
inspection device and near�rinfrared fluorescent dye �~for the near�rinfrared fluorescence laparoscopy�•��are densely 
encapsulated in the same GV or GV aggregate prepared by the W�lO emulsion template method�X� �The effective 
use of multimodality of GVs is expected for medical applications�X 
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INVITED SPEAKER�W��D_INV002 

 
A VIRTUAL ALTERNATIVE TO MOLECULAR MODEL SETS�W��CONSTRUCTING AND VISUALIZING��

MOLECULES IN MOLECULAR GRAPHICS SOFTWARE 
 

Siripreeya Phankingthongkum, Taweetham Limpanuparb�Ž 
 

Science Division, Mahidol University International College, Salaya, 73170, Thailand 
�Že�rmail�W taweetham�Xlim@mahidol�Xedu 

 
Abstract�W 
The application of molecular graphics software as a simple and free alternative to conventional molecular 
modelling media for introductory�rlevel chemistry learners is presented�X����Based on either Avogadro or IQmol, we 
proposed four sets of tasks for students, VSEPR theory & Bent�[s rule, electron density & orbitals, polarity of 
molecules & vibrational spectroscopy, stereochemistry & bond�rline structure�X����These topics are typically covered 
in general chemistry for first�ryear undergraduate students�X�� ��Details procedures and results from an 
undergraduate class will be discussed in the session�X��Instructors and students can adopt one of the two programs 
in their teaching and learning as a cheaper and long�rdistance alternative to molecular model sets�X 

 

 
 

Figure�X��A sample work for students to build molecules from various templates�X 
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Abstract�W�� 
Chemical neurotransmission in living systems has been mainly investigated by electrochemical techniques�X�� ��In 
particular, fast�rscan cyclic voltammetry �~FSCV� • � �has been developed to study subsecond neurotransmitter 
dynamics in animal models�X����Here, we present multiple independent ways to improve the analytical performance 
of FSCV�X����First, we explored the redox mechanism of histamine, which is an important neurotransmitter that has 
not been investigated before�X�� ��Histamine oxidation required 1�X1 V vs Ag�lAgCl at carbon electrodes, generated 
polymer products, and fouled the electrodes�X����Histamine electrochemical fouling at carbon�rfiber microelectrodes 
was alleviated by Nafion coating�X �� ��Second, we improved the electrochemical properties of a carbon�rfiber 
microelectrode by nanodiamond coating�X�� ��Carboxylated nanodiamonds doubled the sensitivity and improved 
the limit of detection �~to 3 nM�•��toward dopamine detection due to their electrocatalytic properties and surface 
functional groups�X����The nanodiamonds also limited electrochemical fouling and biofouling from in vivo detection�X��
Third, we developed an image processing�rbased software to automate the FSCV data analysis for adenosine 
detection�X�� ��The software utilized structural similarity index to compare FSCV current�rpotential�rtime data to 
adenosine references, leading to better accuracy and precision �~1�9� �false negatives and 5�9� �false positives�• � �for 
adenosine identification�X� �The algorithm was also generalized to identify adenosine and dopamine co�rrelease 
simultaneously, demonstrating its potential for multiplex analysis�X����Overall, mechanism investigation, electrode 
development, and data analysis are independent ways to improve FSCV and will lead to the powerful tools for 
the better understanding of our brain chemistry�X 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

The 46th International Congress on Science, Technology and Technology��based Innovation 
75 | S T T 4 6 

 

INVITED SPEAKER�W��E_KEY001 

 
TRILOGY OF CRISIS�W��REIMAGING INNOVATION FOR SUSTAINABLE FUTURE 

 
Pun�rArj Chairatana�Ž 

 
National Innovation Agency �~NIA�•, Thailand 

�Že�rmail�W��punarj�Xchairatana@gmail�Xcom 
 
Abstract�W�� 
There are three major crisises the world is facing, namely pandemic, climate change, and global economy shrink�r
down�X��COVID�r19 already accelerate s role of city as an engine of innovation through space and time, marking 
new life style and new jobs, while existing paradigm of innovation is mainly focuses on competition�X�� 
Traditional perception on innovation shows a limitation in responding to contemporary and future demands�X 
The aforementioned crisises derails mainstream innovation ideology and way we understand process disruption�X��
Sustainable development and scientific community are required to allign with emerging types of innovation like 
social, political, and aesthetic innovation�X 
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Abstract�W�� 
Worldwide, breast cancer���~BC�• is the most common women�[s cancer�X��With current treatments, it is predicted 
between 2018 and 2025 deaths will increase by 17�X1�9�X��Of these deaths, 90�9��being caused by metastasis�X��The 
therapeutic potential of nanoparticles �~NPs�•���rbased drug delivery system for cancer has become greater 
attention in the past decade�X��However, the efficacy of NPs depends on how long they travel in the blood 
circulation and deliver drug safely to the target�X��Herein, a nature�rinspired Targeting Theranostic red blood cell 
�~RBC�•�rcoated nanoparticle���~TT�rRBC�rNP�•��platform���~Figure �~a�•�•��was designed and fabricated for the treatment and 
diagnostic of breast cancer�X��Chemotherapeutic drug, doxorubicin �~DOX�•, was loaded inside poly �~lactic�rco�r
glycolic acid�•���~PLGA�•��NP��core and achieved a cumulative release over 5 days�X��The encapsulation efficiency and 
drug loading of TT�rRBC�rNPs were 45�9��and 20 wt�X�9, respectively�X��Red blood cell membrane���~RBCm�• was coated 
on NPs and used as a stealth shield of NPs to increase half�rlife of the NPs�X��TT�rRBC�rNPs had excellent targeting 
ability to EpCAM overexpressing BC cells, which resulted in cellular uptake in over 80�9��of the BC cell population��
with minimum uptake by the fibroblast cells��as shown in Figure���~b�•�X��Additionally, TT�rRBC�rNP fluorescence 
imaging visually indicating the accuracy and specificity��of delivery to BC cells, decreasing potential off�rtarget 
toxicity, functionalized imaging agent enabled real�rtime monitoring properties and preferentially eliminated 
cancerous cells�X This platform shows promising new treatment for breast cancer�X�� 

 

 
 

 

 

 

 

 

Figure� � � � � �a� � � �Schematic representation of the 

multifunctional theranostic red blood cell 
membrane coated nanoparticles����TT��RBC��NP������b����

Co��localization of TT��RBC��NPs upon cellular 

uptake for targeted and non��targeted cells 
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Abstract�W 
Additive manufacturing �~AM; also known as 3D printing�•��is considered one of the most disruptive technologies 
because of its unique advantages in geometric design freedom and cost�reffectiveness for small production runs�X��
AM techniques for several types of metal and polymer have been thoroughly studied and widely 
commercialized�X��However, the technology for natural rubber is still commercially unavailable�X��This study 
developed and investigated a 3D fabrication technique of natural rubber products�X��A stereolithography �~SLA�•��3D 
printer, equipped with a UV laser source, was developed specifically for the natural rubber latex�X��Basically, the 
natural rubber latex is irradiated with the UV laser to create a layer of the desired shape�X��The technology was 
proven to be able to fabricate different types of natural rubber latex formulation upon an appropriate set of 
process parameters�X��Those parameters include repetition rate, scan speed, pulse width, hatch space, and layer 
thickness�X��The additively manufactured samples have mechanical properties and crosslink density which are 
comparable to those of the conventionally manufactured ones�X��In addition, it was found that the technology 
showed a promising feasibility in fabrication of complex rubber products�X��Specifically, adjustable internal 
structure designs enable a customization of product stiffness, while maintaining an exceptional degree of 
material flexibility�X��Innovative rubber product designs can be delivered based on the development of this 
fabrication technology�X 
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Abstract�W�� 
Here, we present the species assemblages and distributions of macrozoobenthos in Korean coastal waters�X��A 
comprehensive review was made by compiling the taxonomic and ecological studies conducted in the past 50 
years�X��A total of 1,915 macrozoobenthic species belonging to 17 phyla has been compiled from 128 references�X��
The phylum Mollusca was found to comprise the most abundant taxa �~n�A671�•, followed by Annelida �~469�•, 
Arthropoda �~433�•, and Cnidaria �~103�•�X��The faunal distributions greatly varied by geographical regions �~or 
locations�•��and�lor type habitats�X��For example, the relatively great occurrence of soft bottom invertebrates was 
featured in the intertidal and subtidal areas of the West Sea and the South Sea�X The most diverse taxa inhabit in 
the South Sea �~1,103�•��followed by the West Sea �~858�•��and the East Sea �~621�•�X��The higher numbers in the South 
Sea would reflect its mixed characteristics in oceanographic settings, say combination of soft�r��and hard�rbottom 
with moderate tidal environment�X��By habitat, the subtidal area showed the most enriched taxa followed by 
intertidal and estuarine areas, implying a dynamic underwater diversity�X��It should be noteworthy that some 
opportunistic species and�lor organic enrichment indicators have long been observed in several specific regions 
or sites�X��Anthropogenic impacts such as large�rscale reclamation, land�rdriven pollution, or oil spill accidents 
during the past decades could have deteriorated certain benthic environments�X��Overall, the present review 
confirmed the global marine macrozoobenthos hotspots in Korea�X��In the future, long�rterm monitoring efforts 
looking for the benthic community changes either under natural or altered conditions would be necessary to 
protect and manage our valuable marine ecosystem in Korea�X�� 
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Abstract�W�� 
A historical review focusing on marine meiobenthos of Korea is provided here� X � �The studies on marine 
meiobenthos from Korean coastal waters began in the late 1980s with benthic copepods, and then gradually 
increased to phyla Tardigrada, Gastrotricha, Kinorhyncha, and Nematoda�X� �To date, all 71 species of tardigrade 
belonging to 11 families and 27 genera have been described in Korea, of which 11 species in 2 families �~6 new 
to science�• � �were marine animals�X� �Since the first record of gastrotrich in 1998, a total of 29 species of 3 families 
in order Macrodasyida �~marine�•��were documented, among them 26 species turned out to be a new species �~ca�X��
90�9�•�X��A kinorhynch species, Campyloderes macquariae Johnston, 1938 was described for the first time in 2001�X��
Total 21 species belonging to 8 families in 3 orders were listed as Korean fauna, interestingly, 18 species �~ca�X��
86�9�•��were newly described�X��Although phylum Nematoda is the most predominant taxon in Korean waters, only 
54 species of 3 orders were described from subtidal bottoms �~including 45 new species, 83�9 �• �X ��Benthic 
harpacticoid and canuellid copepods, involving relatively many experts, currently comprises 99 genera with 168 
species in 32 families, of which 101 species and 6 genera were new to science� X � �We also discussed on the 
taxonomic status and nomenclature of each taxon�X 
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Abstract�W�� 
Coral reefs are a complex ecosystem consisting of coral animals and a vast array of associated symbionts 
including the dinoflagellate Symbiodiniaceae, fungi, viruses and bacteria�X��Several studies have highlighted the 
importance of coral�rassociated bacteria and their fundamental roles in fitness and survival of the host animal�X��
Here, we investigate the structure and diversity of algal and bacterial communities associated with five common 
Indo�rPacific coral species �~Pocillopora spp�X, Pavona decussata, Pavona frondifera, Porites lutea and Platygyra 
sinensis�•��across three reef sites in the Gulf of Thailand, using full�rlength 16S genes and internal transcribed spacer 
�~ITS�•��sequences generated from Pacific Biosciences �~PacBio�•��circular consensus sequencing�X��While the 
dinoflagellate communities associated with P�X��lutea were dominated with Symbiodiniaceae genus Cladocopium, 
the other four coral hosts were associated mainly with members of Durusdinium genus, suggesting that host 
species was one of the underlying factors influencing the structure and composition of dinoflagellate 
communities associated with corals in the Gulf of Thailand�X��Alphaproteobacteria dominated the microbiome of 
Pocillopora spp�X��while P�X��frondifera and P�X��lutea were associated primarily with Gammaproteobacteria�X��The 
degree of influence that host identity had on the algal and bacterial assemblage structure and composition 
varied among coral species, with P�X��lutea exhibiting a strong influence on both associated Symbioniaceae and 
bacterial community compositions�X�� 
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Abstract�W�� 
With a drastic and sudden halt of human activities resulting from the COVID19, ocean ecosystems have been 
provided with the much�rneeded breathing time to recover�X��However, according to the latest United in Science 
2020 report, climate change has not stopped for COVID 19, and greenhouse gas concentrations in the 
atmosphere are at record levels and continue to increase�X�� 
The ocean plays a central role in regulating the global climate, as it mediates temperature, drive the weather, 
and stores the largest portion of carbon on the planet�X��The increasing impacts of climate change affects oceans, 
economies and human livelihoods�X��Our sustainable future cannot be realized without a healthy, resilient and 
productive ocean�X��To ensure ocean science can fully support countries in achieving sustainable development of 
the oceans, seas and marine resources, the UN Decade of Ocean Science for Sustainable Development �~2021�r
2030�•��offered all ocean stakeholders a unique, and once in a lifetime opportunity to shape a better ocean science 
agenda and connect ocean science more closely to society�X��This presentation will brief on the latest development 
of the Decade and its vision, objectives and Implementation Plan, and further serve as a call for Decade Actions 
for engagement�X�� 
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Abstract�W�� 
Climate change is impacting the entire Earth� X � �Parts of the polar regions are experiencing the largest 
temperatures changes of the entire globe�X��There are, however, large differences in how changes are proceeding 
in the two expanses�X�� 
The Arctic is an ocean surrounded by land�X� �The Antarctic is a continent surrounded by ocean�X� �The Northern 
hemisphere has several significant mountain chains �~the Rocky Mountains, the Greenland ice and the Himalaya�•��
creating more efficient exchange in the atmosphere between warmer regions and the high latitudes�X� �In the 
ocean the currents are guided up the European �~Norwegian�• � �coast by the distribution of continents into the 
Arctic itself transporting heat into the basin�X� �The Antarctic is much more isolated in the atmosphere and is 
surrounded by the circumpolar current in the ocean� X � �This isolation leads to much lower temperatures in 
Antarctica than in the Arctic�X�� 
One important explanation for Polar amplification of global warming is the so�rcalled albedo effect�X� �The albedo 
effect is the feedback mechanism created by a surface changing color and thus changing its reflective capacity�X��
When a white surface �~ice or snow�• � �is replaced by a darker surface �~open water or ground�• � �the surface will 
absorb more sunlight and consequently warm further�X 
In Antarctica the area with the most warming to date is on the Antarctic peninsula�X 
Extensive areas in the Arctic and its surroundings are in the proximity of zero degrees C and thus susceptible to 
melting also from modest temperature change�X� �The Antarctic areas are much colder and will not be prone to 
melting even if temperature rises by a few degrees�X� �The albedo effect is thus much more active in the Arctic at 
the present time�X�� 
The Arctic warms, on average, about twice as fast as the rest of the planet�X� �The area in the Arctic that warms 
the most is the Svalbard archipelago with surrounding seas and the neighboring Franz Josef archipelago�X 
These warming trends have profound effects for Svalbard�X��We see decline in sea�rice, snow cover, glacier melting, 
permafrost thawing, and changes in precipitation�X��We see many consequences of these physical changes for the 
biosphere in the deterioration of habitat for the highly specialized high Arctic species�X� �We see entry of lower 
latitude species in plants, fish, birds, plankton, and mammals�X� �We see consequences for human beings with 
degenerations in safety, with the need for dramatic �~unwanted�•��adaptation of behavior and life�rstyle as well as 
economic consequences�X 
Changes in polar regions are mainly caused by emissions outside the polar regions�X��The changes in polar regions 
will impact well beyond the polar regions through changes in weather patterns, sea�rlevel rise, consequences for 
migrating species, changes in fishing regions, changing shipping opportunities and other influences�X 
The ongoing climate change is jeopardizing a very special natural heritage on the planet�X� �The polar regions as 
we know them are at risk, in some areas like Svalbard at severe risk�X� �We must take the forewarning of the 
severity of climate change that we see in polar regions seriously� X � �Climate changes are already well known 
elsewhere, but the Polar regions are a shrieking alert signal, for the hardships humanity will face if we fail to 
reverse the pressures humankind is imposing on the climate system through our emissions of greenhouse gases�X 
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Abstract�W�� 
A lesson learnt from flooding adaption in water�rbased archaeology sites in Thailand�X��Over the last half�rdecade, 
flooding is a natural disaster resulting in a wide range of impacts in and around the country; particularly on 
cultural heritage sites�X� �Climate adaptation planning is a key mechanism to think global and act local which can 
be applied at local implementation�X� �Flooding adaptation is a case in point which can be successfully applied to 
protect heritage archaeological sites in Ayutthaya�X��By integrating cultural heritage into climate change planning 
is a challenge which multi�rdisciplinary collaboration is required for achieving a resilient future�X  
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Abstract�W�� 
In various malaria�rendemic regions, the appearance of resistance has precluded the use of antifolate drugs such 
as Pyrimethamine and Cycloguanil� X � �At the molecular scale, drug resistance is the result of four successive 
mutations in the Plasmodium falciparum Dihydrofolate Reductase �~PfDHFR�• � �enzyme active site that prevent 
drug binding�X � �In order to by�rpass this resistance problem, new drugs based on alternative chemotypes are 
needed�X�� 
In this context, we proposed to identify new chemotypes for PfDHFR inhibitors using the fragment�rbased 
screening strategy�X��Starting from a 1163�rfragment commercial library, a three�rstep screening cascade was used 
to identify eleven fragment hits�X��All fragments display IC50 in the 28�r�ò�õ�ñ���…M range and selectivity for PfDHFR�X��In 
addition to the known pyrimidine, three new chemotypes were identified that have never been used in 
antimalarials�X 
Representative fragments from each chemotype were successfully co�rcrystallized with PfDHFR, revealing novel 
modes of binding in the active site, in the vicinity of catalytic residues�X��Similar binding mode was independently 
confirmed by molecular docking on all fragment hits�X��Finally, comparison with similar non�rhit fragments provided 
preliminary input on structure�ractivity relationship�X��These data will be used to design new drug candidates that 
could help forestall parasite resistance�X 
��  

 
 

Figure�X��Graphical summary of the fragment�rbased screening on PfDHFR�X 
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Abstract�W�� 
Covalent assembly of organic and inorganic components into porous and crystalline materials gives rise to the 
construction of metal�torganic frameworks �~MOFs�• �X ��Atomically�rdefined structures of this class of materials 
facilitated by X�rray crystallography provides a path toward rational design, synthesis, and structure�rproperty 
correlations� X � �These attributes are ideal for a wide variety of applications, one of which is heterogeneous 
catalysis�X� �The metal�roxide nodes functioning as inorganic components in MOFs possess the chemistry, in some 
manner, similar to conventional metal oxides that are widely employed as heterogeneous catalysts� X � �The 
distinctions lie in their i� • � �structural definitiveness where locations of each atom are known; ii� • � �spatial 
arrangement imposed by the topology of MOFs; and iii� • � �synthetic precision where the size, shape, and 
composition of the nodes can be controlled�X� �We employed these features to design catalysts for the following 
reactions�X� �First, acid sites in a Zr�rbased MOF were used to catalyze the conversion of xylose to lactic acid, a 
monomer for biodegradable polylactide production�X��The Zr�roxide nodes were further modified to increase both 
the number of Lewis acid sites and their acid strength, thereby enhancing lactic acid yield while suppressing the 
formation of a furfural by�rproduct�X� �Second, the disposition of the metal�roxide nodes in appropriate locations 
was utilized to precisely place metal�rbinding ligands in nanospace, approximating a polypeptide backbone of an 
enzyme�X��Upon metalation, an active site inspired by particulate monooxygenase �~pMMO�•��was thus created and 
the catalysts show high selectivity for partial methane oxidation to methanol, one of the holy grails in catalysis�X��
Third, the discrete nature of the metal�roxide nodes in UiO�r66 was employed to prepare a single�ratom Cu catalyst 
that exhibits high catalytic activity for CO oxidation�X� �The well�rdefined structure of the active site prompts us to 
use this catalyst as a model for a comprehensive mechanistic investigation for CO oxidation�X� �The single�ratom 
nature of the Cu active sites allows us to probe its electronic properties and structure under realistic conditions 
using element�rspecific spectroscopies including in situ and operando diffuse reflectance infrared, X�rray 
absorption, electron paramagnetic resonance spectroscopies without the need to employ surface�rsensitive 
spectroscopies�X� �Furthermore, the structural definitiveness of the active sites expedites the density functional 
theory calculation to establish the reaction mechanism where the reactive intermediate is molecular oxygen 
activated on the oxygen vacancy situated at the interface between Cu and Zr�roxide node of the MOF�X 
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Abstract�W�� 
Expanding the dimensions of metal�>organic frameworks �~MOFs�• � �applications in the electronics industry has 
been gaining momentum in recent years�X��Due to their high porosity, variable functionality and structural 
tunability, MOFs have many potential applications in areas including gas storage, sensing, chemical separations, 
catalysis, magnetic and optoelectronics�X��MOFs with those unique properties promise to make them particularly 
suitable choices for use as electronic materials in the years to come�X��Our research has focused on the preparation 
and physical properties of various MOFs, including the fundamental dielectric, semiconducting and optical 
properties and we have summarized current state of the theoretical and experimental research�X� �The findings 
promise to pave the way for further studies of MOFs with interesting potential applications in microelectronics�X��
In this lecture, our journey towards optical��and electronic applications of MOFs will be presented�X 
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Abstract�W�� 
���Œ�}�u���š�]�����‹�rextension reaction has been versatile for new material assembly�X��In this presentation, we report the 
development of the three�rcomponent cross�rcoupling of aryl halides, 2�rhaloarylcarboxylic acids and 
norbornadiene�X����This transformation is driven by the direction and subsequent decarboxylation of the carboxyl 
group while norbornadiene serves as an ortho�rC�rH activator and ethylene synthon via a retro�rDiels Alder 
reaction �~1st equation�•�X� � � �This method also offers a facile regiospecific manipulation of non�rplanar fused arene 
structures and also heptagonal�rfused scaffolds�X��With this initial success, we further explored the cascade process 
of C�rH activation�ldecarboxylation�lannulation sequence �~2nd equation�•� X � �Most recently, we employed the 
arylhydrazone substrate for direct access of unsymmetrical fluorenes via a denitrogenative pathway �~3rd 
equation�•�X 
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Abstract�W�� 
Beyond silicon and III�rV compounds, new semiconductors have emerged from classes of materials previously 
unexpected of semiconducting properties, such as organic molecules and polymers or metal oxides�X��
Coordination compounds, hybrid materials consisting of metal centers and organic ligands, also contain a large 
material library with diverse structural variations�X��However, their electronic properties have been 
underexplored; some examples include applications that exploit their electronic transitions which give rise to 
light absorption�lemission in dyes�lpigments or emissive materials employed in organic light�remitting diodes 
�~OLEDs�•�X��Yet, wider applications of their electronic properties have been largely neglected�X��In recent years, 
copper�~I�•��thiocyanate �~CuSCN�•, a 3D coordination polymer, has been shown as a promising semiconductor with 
a wide range of electronic applications successfully demonstrated, such as thin�rfilm transistors �~TFTs�•, OLEDs, 
organic photovoltaics �~OPVs�•, and perovskite solar cells �~PSCs�•�X��CuSCN exhibits a unique combination of excellent 
optical transparency and p�rtype or hole�rtransporting characteristics owing to the electronic structures having a 
large band gap separating the valence band with large band dispersion of dominant Cu 3d character from the 
high�renergy conduction band of CN �‹�Ž��states�X 
Being a coordination compound, ligands coordination also plays an important role in controlling the physical and 
electronic properties of CuSCN�X� �We showed in our recent work that diethylsulfide �~DES�•, a common solvent 
employed for solution�rprocessing of CuSCN, coordinates strongly with Cu�~I�•��centers and significantly affects the 
film properties�X� �Treating CuSCN films with antisolvents can modify the coordination by DES, change the film 
morphology on the nanoscale, and subsequently improve the hole�rtransporting properties�X��Beyond CuSCN, we 
are now investigating other coordination polymer semiconductors and starting to glimpse the material design 
principles for electronic applications� X � �For example, coordinating CuSCN with various types of other ligands 
�~aliphatic sulfides, aliphatic cyclic amines, aromatic imines, and aromatic diimines�• � �can be used to tune the 
electronic properties of the CuSCN main network, such as shifting light absorption�lemission across the whole 
visible range and generating electron�rtransporting states and the possibility of ambipolar charge transport�X� �On 
the other hand, changing the metal from Cu�~I� • � �to Sn�~II� • � �to realize tin�~II� • � �thiocyanate �€Sn�~NCS�•2�•, the hole�r
transporting electronic states at the top of the valence band are still dominated by the metal states �~Sn 5s instead 
of Cu 3d�•, analogous to Cu2O and SnO systems�X��Sn�~NCS�•2 also features a large band gap, characteristic of the �‹�r
�‹�Ž��gap of the thiocyanate, but with a deep valence band level; nevertheless, Sn�~NCS�•2 still yields functional OPVs 
when employed as an ultrathin hole�rtransport layer� X � �These examples highlight the potential of developing 
semiconductors and electronic applications based on coordination polymers or other coordination compounds�X 
Further research may one day lead to the realization of �Zcoordination electronics�[�X 
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Abstract�W�� 
Quantum systems have received much interests from a view point of not only large scale quantum 
computation�lsimulation but also quantum enabled technology �~QET�•, such as a highly�rsensitive metrology based 
on quantum coupling�X� �A variety of QET requests hybridization of charge, spin, nuclear spin, photon, and�lor 
phonon�X��Such hybridization also provides a way making a quantum coupling across various scales of energy and 
length�X��In the first part of my presentation, I will summarize our project � Ŝcience of Hybrid Quantum Systems�_�X��
The � ĥybrid�_��also mean hybridization between � ĉlassical�_��quantum system and fully quantum system�X��The ratio 
of � ĉlassical�_ � �varies from 0 to 100�9 �X ��We have experienced that a trial to hybridization of different physics 
quantities can sometimes produce high�rimpact results even with the high � ĉlassical�_��ratio�X�� 
In the project, my group in Tohoku University has interested in hybridization between electron and nuclear spins 
in semiconductor quantum systems�X��The hyperfine mediated transport enables us dynamic nuclear polarization 
and RDNMR �~resistively�rdetected nuclearmagnetic�rresonance�• �X ��By using RDNMR, the spin�l charge�lstrain 
characteristics have been unveiled in the low�rdimensional quantum systems�X� �Recently, we have succeeded to 
extend RDNMR to the low magnetic�rfield region less than 1 T�X�� 
There also exists experimental trials to approach more � ĉoherent�_ � �coupling including nuclear spins�X� �When the 
polarized domains of nuclear spins are exposed to the special electron�rspin state �~canted spin state� • � �having a 
long range correlation arising from the Nambu�rGoldstone mode, the measured relaxation of nuclear spins 
exhibits both collective and individual relaxation on very different time scale� X � �The fast decay suggests 
superadiant like decay, opening up the possibility for the exploration of novel collective behavior in solid state 
systems�X 
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Abstract�W�� 
Recently emerging two�rdimensional �~2D�• � �superconductors with high crystallinity, realized by exfoliation and 
ionic gating, have uncovered various intrinsic properties of quantum vortices�X� �In this presentation, we report 
transport properties in zero and finite magnetic fields in ion�rgated MoS2 with the superconducting transition 
temperature Tc���a 8 K�X�� 
In zero magnetic field, we succeeded in observing the Berezinskii�rKosterlitz�rThouless �~BKT�• � �transition, clearly 
evidenced by the universal jump of the power �D in the current �~I� • � ��r��voltage �~V�• � �characteristics �~V���v��I�D� • � �at low 
current limit�X��With increasing I, we found the successive step�rlike increases in V�~I�•, which can be ascribed to the 
transformation of the BKT state into the dynamical states with the faster motion of vortices and anti�rvortices, 
one of which is called as the kinematic flow state�X��In the finite magnetic fields, on the other hand, the BKT state 
with zero ohmic resistance is easily destroyed into a resistive state called quantum metal, which is explained by 
the motion of quantum vortices through the quantum tunneling process�X� �Based on all the experimental results 
in zero and finite magnetic fields, we eventually obtained a comprehensive vortex phase diagram as shown in 
Figure�X� �We discuss this can be accessed only in the 2D superconductors��with less disorder and minimal pinning 
potential�X 
�� 

 
Figure�X����Comprehensive magnetic field �r��current �r��temperature �~B�rI�rT�•��phase diagram in single�rcrystal based 

clean 2D superconductors with weak pinning�X 
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Abstract�W�� 
Quantum engineering using photonic structures offer new capabilities for atom�rphoton interactions for 
quantum optics and atomic physics, which could eventually lead to integrated quantum devices� X � �Coherent 
manipulation of external and internal degrees of freedom of guided ultra�rcold atoms in optical fibres has been 
attempted, with the aim of enhancing the performance of quantum experiments and to further develop 
miniaturized quantum devices�X��In this talk, I will show our recent works on coupling and guiding cold atoms in a 
hollow�rcore photonic crystal fiber and present few key cold atom experiments in this hollow�rcore waveguide 
environment and discuss their future applications�X 
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Abstract�W�� 
The advent of atomic�r��and photonic�rscale experiments has led to the implementation of quantum 
measurements in a regime outside of the idealized strong�rprojective scheme� X � �Researchers can now probe 
individual quantum systems by coupling them weakly to another quantum systems and estimate behaviors of 
the probed ones continuously in time�X� �In this talk, I will review the generalization of quantum measurement 
theory, the concept of continuous weak measurements, and how one can track quantum system's dynamics in 
time�X� �The tracking has already been shown in experiments, in particular, for Transmon superconducting qubit 
experiments, which I will include in this talk research results from my theory�rexperiment collaboration�X� �I will 
also present my results on quantum state tomography, utilizing the continuous probe for resource�rlimited state 
estimation�X��The talk includes techniques of quantum state filtering and most�rlikely path for Transmon qubits�X��I 
will also briefly show the quantum state smoothing technique, which uses maximal information from the 
continuous probe for estimating quantum states in a single run�X 

 

 

 

 
Figure�X��Quantum trajectories and most�rlikely paths for Transmon qubits 
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Abstract�W�� 
We demonstrate an ability to engineer Hamiltonian of many�rbody Rydberg spin systems using microwave pulse 
sequences�X��In this work, we engineer an arbitrary XYZ Heisenberg Hamiltonian out of an original XX Heisenberg 
Hamiltonian utilizing Floquet driving�X� �To quantify this new Hamiltonian, we perform time evolution of our spin 
system under selected choices of initial state and interaction strength�X � �The results are then compared with 
numerical simulations to extract the efficiency of the pulse sequences and additional effects�X 
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Abstract�W�� 
Classical computers work by manipulating bits that exist in one of two states, namely, 0 or 1� X � �Quantum 
computers are not just limited to these two states, they are encoded with quantum data in the two conditions 
of 0 and 1 as quantum bits, or qubits, which can exist in superposition�X��That means, the qubits are both 0 and 1 
and all points in between, which are processed at the same time, giving quantum computers the ability of 
performing many calculations at once�X� �Qubits represent atoms, ions, photons or electrons and their respective 
control devices that are working together to act as computer memory and a processor� X � �Since quantum 
computers can contain these multiple states simultaneously, they have the potential to be millions of times 
more powerful than the most powerful classical supercomputers�X� �Quantum computers will make use of qubits 
to encode quantum data and figure complex scientific issues utilizing the resources unique to quantum 
computers, such as direct access to superposition and entanglement� X � �Using quantum computing, one can 
harness the magnificent powers superposition and entanglement to tackle complicated issues that classical 
computer systems cannot practically do�X 
In this talk, we construct all quantum MDS codes from repeated�rroot codes of prime power lengths over finite 
fields using the CSS and Hermitian constructions�X We provide all quantum MDS codes constructed from dual 
codes of repeated�rroot codes of prime power lengths over finite fields using the Hermitian construction�X� �They 
are new in the sense that their parameters are different from all the previous constructions�X��Moreover, some of 
them have larger Hamming distances than the well�rknown quantum error�rcorrecting codes in the literature�X 
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Abstract�W�� 
Renewable energy has been one of the major contributors toward world�[s greenhouse gas reduction�X��But at the 
same time, renewable energy systems, as a part of critical infrastructure, are inevitably affected by climate 
change�X� �Electricity generating systems have been reportedly attacked by natural disasters�X� �One of the most 
noteworthy events was the Hurricane Maria which knocked out 80�9� �of the Puerto Rico�[s electrical grid for 
almost a year� X � �This talk summarizes our attempt to strengthen resilience of renewable energy systems�X��
Vulnerabilities of four different renewable energy systems toward climate events were explored, and measures 
to enhance resilience of each system were proposed� X � �Solar systems are basically unguarded at the power 
distributing system while the most vulnerable part of biomass power plants is the fuel acquisition�X� �Engaging 
stakeholders at most steps of the resilience assessment resulted in feasible and reasonable resilience measures 
which will likely be adapted by the power suppliers� X � �Enhancing climate adaptation capability of renewable 
energy systems through resilience reinforcement will facilitate further introduction of renewable energy to the 
electrical grid, and consequently flatten the greenhouse gas emission curve�X 
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Abstract�W�� 
Towards the goal in decelerating global temperature rise to less than 2 degree celcius this century, efforts in 
technological research, innovation and implementation around the world have been moving towards net zero 
carbon society with an increase in green energy production and efficiency power and energy management�X����
Energy storage has been one of the key technologies enabling an increase of renewable energy utilization�X����In 
this talk, I will discuss on how an advancement in energy storage technology could help alleveate climate change 
problem, along with recent updated energy storage research and development�X�� ��A touch on energy storage 
research at ENTEC, Thailand will also be presented�X���� 
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Abstract�W�� 
Cosmic rays, or energetic particles from space, are Earth�[s natural radiation environment�X�� ��This presentation 
provides an overview of Thai research on cosmic rays since 1991�X� �This includes the development of a transport 
equation to model how energetic particles from solar storms travel to Earth, as well as techniques to fit data 
from spacecraft or ground�rbased detectors�X �� ��From such fitting, we inferred details of the acceleration and 
transport of the most energetic particles from several major solar storms, as well as the potential radiation 
dosage for airline passengers�X�� ��These and other effects of solar storms are collectively known as space weather 
effects, which also include radiation hazards to astronauts, damage or destruction of satellites and spacecraft, 
GPS disruption, and power outages�X 
Regarding Galactic cosmic rays, which continually arrive at Earth due to past supernova explosions in our Galaxy, 
our team led the establishment of the Princess Sirindhorn Neutron Monitor �~PSNM�• � �in 2007 at the summit of 
Doi Inthanon, Thailand�[s highest mountain�X�� ��A neutron monitor is a large ground�rbased detector to perform 
precise short�r��and long�rterm measurements of the flux of cosmic rays vs�X��time, to within 0�X1�9�X����We use the Earth 
as a magnetic spectrometer that only admits particles above a minimum threshold �~cutoff� • � �in rigidity 
�~momentum per charge�• �X�� ��Among the worldwide network of neutron monitor stations, PSNM has the world�[s 
highest cutoff rigidity of 16�X7 GV, extending precise long�rterm monitoring to cosmic rays of higher energy�X����We 
have examined variations associated with the ~11�ryear sunspot cycle and the ~22�ryear solar magnetic cycle, as 
well as 27�rday variations associated with the solar rotation period and daily variations associated with Earth�[s 
rotation, which measure the anisotropy in cosmic ray arrival direction�X�� ��We have also examined the effects of 
solar storms on Galactic cosmic rays, known as Forbush decreases, and we developed the first theoretical 
framework to explain precursory anisotropy that could provide advance warning of space weather effects�X����Using 
special electronics provided by US collaborators, at PSNM we developed the first capability to track variations in 
the cosmic ray energy distribution �~spectrum�• � �using high�rprecision single�rstation measurements, a capability 
that has been exported to other stations�X �� ��Finally we describe our 10�ryear Thai�rled multinational research 
project, supported by the Australian Government, to upgrade and maintain their neutron monitor at Mawson 
Station, Antarctica�X����Partially supported by grant RTA6280002 from Thailand Science Research and Innovation�X 
���� 
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Abstract�W�� 
Ground�r���~or sea�r�•��based neutron counters are a standard tool for detecting atmospheric cascade from GeV range 
primary cosmic rays of either solar or galactic source�X��The standard neutron monitor �~NM64�•��contains lead, the 
nuclei of which fragment when struck by a high�renergy particle�X��Some of the fragments are neutrons which are 
moderated and trapped by polyethylene acting as a reflector and moderator� X � �These neutrons can then be 
detected by induced nuclear fission of either��10B in a 10BF3��or 3He gas proportional counter� X � �Bare neutron 
counters, a type of lead�rfree neutron monitor, function much like standard neutron monitors but have different 
response��functions primarily because they are more sensitive to neutrons of lower energy�X��In 2018, We installed 
a bare neutron counter in the middle between two NM64s fasten inside an insulated shipping container, which 
called the �^Changvan� _ � �neutron detector� X � �When operated together with standard monitors, the different 
response functions allow estimates to be made of the energy spectrum of galactic or solar particles�X��At any given 
location, the magnetic field of the Earth excludes particles below a well�rdefined rigidity �~momentum per unit 
charge� • � �known as the cutoff rigidity, which can be accurately calculated using detailed models of the 
geomagnetic field�X��By carrying a neutron detector to different locations, e�Xg�X, on a ship, the Earth itself serves as 
a magnet spectrometer�X� �In this talk, we will present the response functions to cosmic rays of three NM64s on 
board a ship from 1994 to 2007, bare neutron counters during��1995 and 2009 survey years, and the Changvan 
neutron detector��during 2019 and 2020��survey years over a wide range of magnetic latitude, that is, a latitude 
survey�X� �This study is supported in part by the Thailand Science Research and Innovation via Research Team 
Award��6280002 and Research Grant for New Scholar MRG6280155�X 
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Abstract�W�� 
Between January and March 2020, two scientists from Mahidol University, Thailand, joined the annual 
expedition to the Australian base of Mawson, Antarctica�X � �Our mission�W� �to perform several upgrades in the 
Mawson Cosmic Ray Laboratory, the oldest cosmic�rray�rscience experiment running continuously until the 
present time in the Southern Continent�X� �After the successful installation of updated software and electronics 
firmware and some extra neutron detectors, the data obtained from this experiment has been expanded to 
include, besides the existing measurements of cosmic ray flux, new information about cosmic ray energy�X��During 
this long trip onboard the Aurora Australis icebreaker, we also learned about other scientific projects in the 
Australian Antarctic Program�X��In this talk, I will present some details about my once�rin�ra�rlifetime experience of 
visiting Antarctica and the scientific motivation for such an adventurous journey�X�� ��Partially supported by grant 
RTA6280002 from Thailand Science Research and Innovation�X 
���� 
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Abstract�W�� 
Research and industrial realisation of sustainable biobased fuels and materials is necessary to reach the goals of 
the EU 2030 climate framework�X��RenFuel provides a patented catalytical process that utilizes the energy content 
within the existing waste material lignin, a natural polymer present in wood that is generated in annual amounts 
of up to 50 million tons globally by the paper and pulp industry�X��The energy content within lignin can be 
compared to the one of coal and makes the natural polymer a great substitute for fossil resources�X��RenFuel�[s 
technology converts the residual lignin from mills into liquid hydrocarbon�rbased catalytic Lignin Oil, LIGNOL�¡ , 
that can be co�rprocessed in oil�rrefineries and is compatible with both gasoline and diesel as a drop�rin fuel�X�� 
Today, RenFuel has 18 pending patent families in over 40 countries covering the process from purification, 
treatment and refining of lignin as LIGNOL�¡��and bio�rplastics as LIGNISOL�¡��and LIGNOSET�¡�X��RenFuel�[s strategy 
of combining academical scientific research with industrial development and commercialization bridges the gap 
between the forest industry and refinery, with technologies that are applicable in the existing infrastructure�X��
With more than 200MSEK invested in technology development of lignin�rbased products and with a goal of having 
the world�[s first large scale production facility of lignin oil, RenFuel provides realistic solutions for the 
replacement of finite fossil resources�X 
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Abstract�W 
As the materials of a building are responsible for more than half of energy use of that building over the whole 
lifetime, low carbon materials are, in the framework of climate change, a necessity for future building�X� �In 2008 
the possibility to use natural fibers like hemp in a composites manufacturing process called Sheet Molding 
Compound �~SMC�• � �were researched�X�� ��The technical results then were promising, but up to now have not been 
followed by commercial success, due to the complex processing of natural ingredients into SMC sheets� X � �A 
process, rather familiar with SMC is called BMC, Bulk Molding Compound, or Dough Molding Compound�X 
Within this framework the Centre of Expertise in co�roperation with bio�rcomposite developer NPSP investigated 
the feasibility to develop a low carbon façade cladding�X � �A new material based on waste streams has been 
developed and demonstrated�X��It consists out of�W��waste fibers like toilet paper and roadside grass giving strength 
to the material; Calcium carbonate, a waste material from drinking water companies, Bio�rbased polyester resin, 
for 50�9��produced out of waste glycol of biodiesel production, made from animal waste and frying fat�X�� 
These ingredients were replaced in the BMC process that standard uses glass fibers, calcium carbonate filler and 
a polyester resin�X��The ingredients are being combined into a dough, which is being pressed under high pressure 
�~10 MPa�• � �and temperature 140oC into a stiff and rigid, thermoset material�X � �The BMC process amongst others 
used to produce the reflectors of headlights of cars, interior panels in trains and wash basins�X��It covers 7�9��of the 
composite production in Europe�X 
With above mentioned ingredients and production technique mechanical properties have been determined, a 
demonstrators has been realized, and first order LCA has been developed�X 
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�� 
Abstract�W�� 
Fatty Acid Methyl Ester �~FAME�•��or biodiesel has been used as a blend with fossil diesel at various ratios, e�Xg�X��B5, 
B7, B10, B20 and more in future in ASEAN, depending on the diesel engine�lexhaust�rgas�rtreatment systems 
compatibility�X� �In Thailand, current blending ratios as B7, B10 and B20 are commercially available as a result of 
three�ryear national projects under Energy Conservation Fund to determine suitable specification of biodiesel for 
higher blending ratio than B7�X��When these blending amounts increase, several issues need to be considered, 
e�Xg�X� �fuel filter plugging with impurities such as monoglyceride �~MG�• � �and acids�lsludge�lpolymers formation via 
thermo�roxidative degradation of biodiesel during the vehicle use�X � �Impurities such as MG and water can be 
reduced via operational modification of biodiesel manufacturing process or distillation etc�X, while oxidation 
stability of biodiesel can increase via addition of antioxidants�X��H�rFAME �~partially Hydrogenated FAME�•��has been 
proposed for demonstration along value chain, ranging from near commercial production �~continuous process 
with 1 ton�lday production capacity� • � �to 100,000�rkilometer on�rroad test by eight pick�rup truck, to confirm 
upgraded specification for blending as B10 and B20�X��Increasing biodiesel blending in diesel not only reduce fossil 
fuel import, but also reduce pollution especially particulate matter with size smaller than 2�X5 micron, or PM2�X5�X�� 
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���������������������������������������������������������������������������������� 
�����•�š�Œ�����š�W 
The trend in functional ingredients towards health and well�rbeing is expected by global consumer�[s perception�X��
Healthy dietary lipids are of current subjects due to the involvement in an array of metabolic conditions in 
humans and animals�X��Particularly, long�rchain polyunsaturated fatty acids �~LC�rPUFAs�•��play��key physiological and 
structural functions in several biological processes�X��In addition to the plant and animal�rderived origins, the 
microbial lipids rich in PUFAs are alternatives as non�rdepleting sources for sustainable production�X��Key elements 
are required for the PUFA�rrich lipid production by microbial system, and thus knowledge�rbased strategies are 
thought to be promising for production��development�X��Mucor spp�X��and Mortierella spp�X, which are promising 
producers for n�r6 LC�rPUFAs, gamma�rlinolenic acid �~GLA�•��and arachidonic acid �~ARA�•, respectively, were exploited 
as oleaginous models for exploring regulatory mechanisms involved in the lipid and PUFA biosynthesis�X��Through 
holistic strategies, strain capability and robustness on nutritional and environmental regimes were evaluated by 
integrating with metabolic phenotypes�X��By comparative genomic�� and phenotypic analyses,�� metabolic 
significances underlying��fungal oleaginicity, including precursor generation, fatty acid biosynthesis, lipid 
accumulation and turnover processes were uncovered�X��Further, an oleaginous��Aspergillus oryzae was also used 
as a cell chassis for strain improvement through emerging gene editing technology�X��The fungal production 
platform was eventually established that would bring to the industrial practice for production of specialty lipids 
and lipid�rbased products with diverse applications�X 
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Abstract�W�� 
Empty fruit bunch �~EFB�•��is one of abundant lignocellulosic wastes from palm oil industries�X��They are attractive 
feedstocks for production of cellulose pulps and subsequent production of fermentable sugars due to their 
low cost, renewable nature and abundance�X � �This study aimed to produce fungal oil��and cellulose pulps from 
EFB by lignocellulolytic oleaginous fungi�X � �Firstly, oleaginous fungi A�X� �tubingensis TSIP9, which originates from 
palm wastes, was used to pretreat EFB and simultaneously produce��fungal oil through non�rsterile solid state 
fermentation �~SoSF�• � �using anaerobic digestion �~AD�• � �effluent as nutrient source and moisturizing agent�X� �The 
operating conditions were optimized through response surface methodology� X � �Repeated�rSoSF of EFB was 
performed in order to increase the effectiveness of the process and reduce production costs�X� �The fungal oil 
obtained was 147�r169 mg�lg�rEFB and the cellulose content in fungal pretreated EFB was increased from 
45�X76±7�X96 �9 � �to 57�X89±2�X14���9 �X ��The fungal oil are composed of palmitic acid �~ �ò �ì �X �õ �ò±0�X27 �9 � •, oleic acid 
�~�í �õ�X�ò�õ±0�X14 �9�•,��stearic acid �~�ô�X�î �ô±0�X11 �9�•, and linoleic acid �~�ð�X�ñ�ñ±0�X22���9�• ��which are suitable as biodiesel 
feedstocks� X � �This study revealed the potential use of in situ lignocellulolytic enzymes producing fungi for 
bioconversion of lignocellulosic wastes to valuable green products�X 
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�� 
Abstract�W�� 
The paper will discuss the role that electrochemical technologies can play in supporting the cost effective 
transition to a low carbon energy system, with a particular focus on the role of fuel cells, electrolysers and 
batteries for applications in transport, heat, and power�X����Examples will be given of technology innovation in the 
speakers own group, focusing on fuel cells and flow batteries, discussing the rationale behind innovations, and 
exploring the process of forming and building companies in this sector, based on academic research�X 
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Abstract�W�� 
According to the Paris Agreement entering into force in COP21, it is necessary to reduce carbon emissions by 
20�r25� 9 � �by 2030 together with enhancement energy security from a climate perspective to fulfill the 
commitment�X� �As the national energy company, PTT is dedicated to creating national energy security to sustain 
the future position and supporting government policy in Thailand Integrated Energy Blueprint �~TIEB�•�X��The energy 
security along with economy and environment must be sustained through a diversity of types and sources of 
energy�X� �The share of renewable or alternative energy has strong growth recently, but it is still not a primary 
energy resource comparing to fossil energy�X� �Hydrogen and green hydrogen from the renewable energy source 
are considered as an alternatively versatile energy carrier, which is being used in numerous applications 
industrially to mitigate the climate change and to achieve zero�remission� X � �The International Energy Agency 
expected that green hydrogen could be competitive on an industrial scale leading to a cost reduction of 30�9��by 
2030 �~$1�r2 USD �lkg�•�X�� 
The key impetus of hydrogen technology, which could be the linkage between renewable energy and its 
applications, is likely to be policy, social awareness, and close cooperation among government, industrial and 
institution sectors� X � �PTT initiated �^Hydrogen Thailand� _ � �which was established as a virtual organization in 
December 2019 with collaboration from seven organizations, including government and industrials sectors�X��The 
vision of Hydrogen Thailand is � T̂o drive HYDROGEN as a FUTURE energy platform in decarbonized circular 
economy in Thailand�_ �X ��Through our activities, we aim to introduce a green hydrogen economy and seek 
appropriate supports and policies in order to promote and implement hydrogen technologies in Thailand�X 
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Abstract�W 
A global demand of hydrogen will be increased tremendously if the world is gearing towards �ZHydrogen 
Economy�[�X��However, the most cost effective way of hydrogen production is not green�X��This is contradicting with 
the aim of �ZHydrogen Economy�[��to be greener than the fossil era nowadays�X��There have been several attempts 
to produce a greener hydrogen from renewable sources such as biogas and ethanol but with the conventional 
reaction�X� �Another alternative is via a chemical cycle which may utilize heat from renewable sources�X� �This talk 
will elaborate more details of all these methods�X 
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Abstract�W�� 
Partial oxidation reactions of CH4 over monometallic Ni, Rh, Re and bimetallic Re�rNi catalysts supported by Al2O3 
were studied� X � �Among monometallic catalysts, Rh�lAl2O3 exhibited the highest catalytic activity� X � �Lower CH4 
conversion and H2 yield were observed over Ni�lAl2O3 catalyst, while Re�lAl2O3 catalyst did not promote the 
reaction under the studied condition�X��Addition of Re over Ni to form a bimetallic catalyst considerably promoted 
the activity of Ni�lAl2O3 catalyst, particularly at a higher temperature �~�ò�ì�ì
®�£���• �X ��Re�rNi proportion was then 
optimized; Re�rNi�lAl2O3 at Re�WNi ratio of 3�W7 resulted in a significantly higher CH4 conversion as well as H2 and 
CO yields when compared to noble�rmetal Rh�lAl2O3 catalyst� X � �Stability testing of Re�rNi�lAl2O3, Ni�lAl2O3 and 
Rh�lAl2O3 catalysts was also conducted�X After 18�rh operation, Re�rNi�lAl2O3 catalyst still exhibited high stability 
with slight deactivation in terms of H2 yield, whereas Ni�lAl2O3 and Rh�lAl2O3 catalysts showed higher deactivation 
rates� X � �Post�rreaction temperature programmed oxidation confirmed the better resistance toward carbon 
deposition of Re�rNi�lAl2O3 catalyst�X��The effect of steam and CO2 addition on the Re�rNi�lAl2O3 catalyst performance 
was also investigated�X� �The presence of a suitable H2O content could increase H2��and CO yields and reduce the 
amount of carbon deposition, whereas the presence of CO2 showed undesirable influence on the reaction by 
reducing CH4 conversion and H2�lCO ratio�X 
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Abstract�W�� 
Hydrogen is currently considered as an ideal energy carrier and plays a significant role in producing low carbon 
transportation fuels�X��In addition, hydrogen is used for different kinds of chemical industry, for refineries, 
metallurgy, and food, etc�X��According to high demand of hydrogen together with the awareness of environmental 
concern worldwide, improvement of hydrogen production in the direction towards the so�rcalled � ĝreen 
production technology�^��are therefore of interest�X��Steam methane reforming is a conventional hydrogen 
production process at present; however, the drawback of this process is high energy consumption due to 
endothermic reaction and the production of greenhouse gas CO2 as a by�rproduct�X��Our work aims to design and 
develop greener hydrogen production technique and evaluate its performance�X��The application of process 
intensification concept�W��a combination of reaction and separation process, named as sorption�renhanced 
reaction, with the utilization of the produced CO2 were studied through process simulation via Aspen Plus 
software�X��The process was designed for co�rproduction of high purity hydrogen and synthesis gas��with the 
inclusion of chemical looping and calcium looping technologies of which sorption�renhanced steam methane 
reforming and sorption�renhanced chemical�rlooping steam�rdry methane reforming were combined�X��The 
combined process was conducted through the use of multi�rfunctional material, which was composed of metal 
oxide to act as oxygen transfer and calcium oxide to act as CO2 sorbent�X��Process design by Aspen Plus program 
revealed that the use of mixed�rmetal NiO�WCuO at 0�X9�W0�X1 molar ratio could produce 3�X64 kmol H2�lkmol CH4 feed 
with hydrogen purity approximately 97�9���~methane conversion of 91�9�•��and syngas 6�X70 kmol for H2�lCO ratio of 
1�X60�X��Thermal efficiency of the overall process was 89�9, which is greater than the efficiency of conventional 
steam methane reforming process of 80�9�X 
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Abstract�W�� 
Steam electrolysis for hydrogen production is investigated in high�rtemperature electrolyzer�X��Sc3�=, Ce4�=, and Gd3�= 
are doped in zirconia �~SCGZ�•��and compared with 8 mol�9��yttria stabilized zirconia �~YSZ�•��and 10 mol�9��gadolinium 
doped ceria �~GDC�•��electrolyte�X��The activation energy of conduction of the SCGZ electrolyte �~Pt�lSCGZ�lPt�•��is the 
lowest at 65�X58 kJ mol�r1�X � �Cathode�rsupported cell having SCGZ electrolyte �~Ni�rSCGZ�lSCGZ�lBSCF�• � �shows the 
highest electrochemical performance�X� �Durability test of the cells in electrolysis mode is carried out over 60 h �~�r
0�X3 A cm�r2, 800 °C, H2O to H2 ratio of 70�W30�•�X��Significant performance degradation of Ni�rGDC�lYSZ�lGDC�lBSCF cell 
is observed �~0�X0057 V h�r1� • � �whereas the performance of Ni�rYSZ�lYSZ�lBSCF and Ni�rSCGZ�lSCGZ�lBSCF are rather 
stable under the same operating conditions�X� �Although SCGZ exhibits relatively highest performance, unwanted 
rhombohedral phase �~Sc2Zr7O17�•, which is a low conducting phase, occurs during the electrolyte fabrication�X��
Therefore, to achieve even higher performance, stabilization of high conducting cubic phase by adding 1�r2 mol�9��
of Bi2O3 in SCGZ is investigated�X� �Bi2O3 is found to act as both phase stabilizer and sintering aid�X� �In addition, the 
ionic conductivity of the electrolyte is also improved with adding Bi2O3�X 

�� 
  

 
 

Figure�X��Effect of Bi2O3 on the phase stabilization and densification of SCGZ electrolyte�X 
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�� 
Abstract�W�� 
Controversial issues of CO2 emissions on environment are greatly forcing the transformation from fossil fuels to 
clean�lrenewable energy�X� �Solar and wind power as renewable energy sources would play an important role in 
the future energy scenario� X � �Power�rto�rgas �~PtG� • � �technology has gained increased attention as a promising 
solution for storage of the electricity surplus by CO2 methanation for methane production from the CO2 
greenhouse gas and the renewable H2 from water electrolysis�X��The product methane can be more easily stored 
and transported than the electricity, while H2 production by water electrolysis leads to the sustainable process�X��
This promising process will play a substantial role in the future energy storage�X��It addresses not only the electrical 
grid stability, but also the reduction of CO2 greenhouse gas�X� �Recently, there are several approaches to develop 
the CO2 methanation processes, especially focusing on the mass and heat transfer enhancement�X� �Structured 
catalysts like monoliths have been proved for their advantages in the exhaust emission abatement� X � �High�r
throughput structure of honeycomb monolith could serve the operation at high feed rate with a low pressure 
drop�X� �High heat conductivity of metallic monolith could further enhance the heat transfer due to the intense 
heat generation from the exothermic reaction�X��In our study, various configurations of metallic honeycomb�rtype 
catalysts, which are plain, stacked, segment, and multi�rstacked have been investigated� X � �The random�rflow 
channels of the stacked type and the gap distance of the segment type demonstrated the increased CO2 
conversion�X��Under industrial�rlike condition, the multi�rstacked catalyst could maintain the reaction at moderate 
hotspot condition�X� �The moderate hotspot showed aavantage in re�rboosting the CO2 conversion to a high level�X��
The CO2 conversion and the CH4 selectivity were 90�9��and 99�X5�9��at 300°C, 3L�lmin and CO2�lH2 of 0�X12�l0�X88 over 
0�X3 g of catalyst�X��The stability showed the dropped conversion less 0�X6�9���}�À���Œ���ó�ò
®�Z�X�� 
 

 
  

  Figure�X��Comparison of �~a�•��structured catalytic system and �~b�•��packed�rbed catalytic system�X�� 
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Abstract�W�� 
Epiphytic lichens are ubiquitous in tropical ecosystems as they exploit vertical spaces of tree bark surfaces�X��While 
a number of species of epiphytic lichens have been documented and described, only a handful studied have 
addressed ecological factors that influence richness and abundances of these lichens�X��Here in this study, we 
investigated the effect of host species and host size on occurrences of epiphytic lichens by surveying and 
estimating the cover of these lichens on 1,326 stems of six common host species in the Khao Chong long�rterm 
forest dynamics plot, Trang Province�X��The survey revealed a total of 33 lichens species�X��The species richness and 
abundance of lichens significant differed among the six host species with Shorea gratissima hosting the fewest 
species, while��Barringtonia macrostachya having the highest number of species�X��However, the richness and 
abundance did not change significantly with the size of the tree�X��Overall, the area for colonization �~i�Xe�X��bark 
surface�•��has a smaller effect on lichen communities than the characters of host species�X��The results of the study 
indicate a need to maintain the diversity of tree species with different bark characters to preserve the diversity 
of the epiphytic lichens�X 
 

 
Figure�X��The number of species of epiphytic lichens in different host species �~A�•��and host�[s standardized tree 

sizes in the study area�X��Colors represent data from different host species�X 
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Abstract�W�� 
The growing populations with changing consumption patterns in developing countries are causing significant 
challenges with regards to solid waste management�X��The world generates about 2�X01 billion tons of solid waste 
annually, in which only about 13�X5 percent are recycled and more than 50 percent are improperly managed�X��The 
solid waste consists about 12�9��or 241�X2 million tons per year of plastic waste generated mainly from household 
uses, food packaging and water bottles�X � �Plastic waste has become a serious problem when considering the 
sequential hierarchy of sound solid waste management�X � �At present, a large quantity of single�ruse plastic is 
leaking into the environment, including the marine environment, at an unprecedented rate�X� �Approximately 80 
percent of ocean plastics come from land�rbased sources or about 8 million tons of plastic waste are estimated 
to be dumped into the ocean every year�X� �Thailand has been identified as one of the top 10 countries having 
mismanaged plastic waste with more than 60,000 tons per year of plastic waste entering the ocean through 
multiple outlets, including rivers �~the 2018 survey data�•�X��Marine plastic pollution is one of the most widespread 
problems affecting the marine environment and ecosystem including fish, dugong, sea turtles; some marine 
mammals can become tangled in or swallow plastic debris�X��Moreover, micro�rnano plastic particles have been 
found to contaminate the marine ecosystem and the food chain, including foodstuffs �~sea salt, shrimp paste or 
mackerel� • � �intended for human consumption�X� �Thailand is currently taking actions to minimize these impacts of 
plastic waste leakage into the environment, including banning single�ruse plastics; changing petroleum�rbased 
plastics to alternative bio�rbased products such as paper, glass or biodegradable plastics� X � �The role of the 
manufacturing industries in Thailand in the circular economy, the national policy�lregulations associated with 
plastics waste recycling, and future trend are essential in addressing the plastic waste issues�X 
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Abstract�W 
Plastic has emerged as a form of pollution which is affecting water and land equally�X��The indestructible nature of plastic has turned from a 
boon to a worrisome complication�X��The versatility of plastic has led to exponential growth in its use, where we are now surrounded by 
plastics in different shapes and sizes�X��This rapid expansion in the use of plastic has to led to an equally rapid expansion in the plastic waste 
generation�X�� 
The dumpsites and landfills are riddled with plastic waste, which is limited to the nation and its efficiency of waste collection system�X The 
leakage in the waste collection systems, especially in the countries with substantial river networks or vast coastlines has��led to marine plastic 
pollution�X��Numerous efforts are being made around to world to curb the plastic pollution; however, these efforts are��inadequate to deal 
with the large amount of generated waste�X�� 
Every year more than 8 million tonnes of plastic waste is dumped in the oceans and more than 80�9��of the dumped waste is generated from 
land�rbased activities�X��About, 32 million tonnes of plastic waste is mismanaged every year, which is then stored in open dumpsites or insecure 
landfills�X��Thus, leading to a leakage in the environment�X��Majority of the plastic produced till now still exists if not in similar shape, it exists in 
similar chemical structure�X Plastic waste and single use plastics in particular are much more prone to degradation into micro�rplastics�X��Plastic 
waste in the ocean has brought an onslaught on the marine animals directly�X��The creatures entangled in the floating debris are facing 
restricted growth or limited movements�X��The micro�rplastics in the ocean has found its way up the food chain in the food we consume�X 
The large part of the marine plastic pollution is caused by developing countries�X��These countries are seeing unprecedented economical and 
lifestyle growth�X��5 Asian countries are known to cause more than 50�9��of the total pollution�X��Thailand is one of the top marine plastic polluters 
in the world�X��It has observed a meteoric growth in consumerism, where single use packaging plastic has become an active part of day to day 
life�X��This sudden growth in plastic usage has led to an increase in plastic waste in raw MSW�X��In Thailand, raw MSW contains 16�9��plastic 
waste which is 4�9��higher than the world average�X�� 
In addition, to the growing plastic usage Thailand also suffers from subpar waste collection and management systems�X��Only, 23�9��of the 
generated waste is managed properly remaining 77�9��typically finds its way in open dumps or direct marine pollution�X��Thailand is blessed 
with a long coastline and vast river networks, but when it comes to waste leakage this boon proves to be a curse for the nation�X��In a tropical 
country like Thailand, floods are a common phenomenon�X��Floods when coupled with river networks and long coastline adds to the severity 
of indirect waste leakage from dumpsites and landfills�X�� 
The analysis of dumpsites and landfills shows that there are about 2380 dumpsites in Thailand which has 97�X48 million tonnes of plastic 
waste, while there are 104 landfills having 90�X42 million tonnes of plastic�X��A substantial number of these dumpsites and landfills are present 
in the vicinity of rivers or on the coastline�X��Therefore, such sites are prone to cause marine plastic pollution�X��On an average dumpsites and 
landfills are contain 42�9��of plastic waste, which during the study was seen to be largely made up of single use plastics�X 
In general, plastic waste can be treated by two ways �t��Waste to Energy �~WTE�•��and Waste to Material �~WTM�•�X��However, due to non�rrecyclable 
nature of single use plastics, it is impossible to turn them into new materials�X��Therefore, the only way to reduce the single use plastics is to 
use them for energy generation�X��Energy generated from the plastic wastes can be used either to produce electricity or to produce heat in 
cement kilns�X�� 
Previous studies and the analysis of��current study suggests that cement��kilns are a proven and technologically superior way to utilise plastic 
waste as fuel�X��They are typically operating at much higher efficiency over traditional WTE plants�X��Therefore, boasts better utilisation of 
energy in the plastic waste�X��The important aspect where cement kiln outshines WTE plant is waste generation and emissions�X��A cement kiln 
is operating at much higher temperature than traditional WTE, therefore the waste and the ash produced from waste combustion fuses 
with the molten clinker material in the kiln�X��Hence, there is no solid waste generation from waste co�rprocessing�X��Another, important aspect 
is air emissions which are easily controlled in the cement kilns due to pre�rexisting pollution control devices�X��Combustion of plastic waste is 
known to produce dioxins and chlorine emissions�X��In a cement industry, the raw materials used to produce cement have a much higher 
concentration of chlorine in it, hence cement factories have existing air pollution control devices in it�X��Moreover, dioxins are typically 
produced in a fixed temperature range which is difficult to maintain inside the kiln, where temperatures are much higher than the suitable 
range of dioxin production�X��Once, the production process is over the dedusting effect of the kiln reduces the kiln temperature drastically 
therefore the suitable temperature for dioxin formation is never achieved�X�� 
Although, the cement industries and kilns prove to be a better option for waste reduction and can very easily utilised as a way to curb marine 
plastic pollution, it remains in the hands of authorities to create suitable environment for promotion of waste co�rfuelling�X��As the regulations 
and policies are inclined towards waste co�rfuelling in WTE plants, it is difficult for the cement industries to utilize the waste for the kilns�X��
However, some industries are trying to co�rfuel their production process as a part of corporate social responsibility�X��It will be much more 
suitable for them as well for the environment if the inclination of the international bodies and governments shift towards the cement 
industries�X�� 
A suitable environment for the growth of waste co�rfuelling in cement industry can incubate a steady reduction of waste from final storage 
units, resulting in reduction of indirect marine plastic pollution�X � �Where no harm is caused to the environment or the quality of the cement 
products, as cement industry becomes the sink for plastic waste�X 
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Abstract�W�� 
The global production of plastics has increased by about 9�9��per year since 1950�X��The revenue of the plastic 
industry is over 800 billion USD in 2018�X��The issue of plastics contaminating freshwater resources and oceans is 
widely discussed in the literature�X Research focusing on the impacts associated with the exposure of organisms 
to aquatic plastics has been ongoing for years�X��However, studies linking the processes in the plastic value chain 
to plastics being released to the oceans are only starting to emerge�X��Lack of solid framework and having plenty 
of knowledge gaps limit the incorporation of ecosystem damage due to plastics�X��There is substantial work to be 
done to incorporate the damage due to aquatic plastic pollutants into environmental life cycle assessment 
�~LCA�•�X��This presentation covers a brief description of the present situation of marine plastic incorporation into 
LCA and future directions�X��Moreover, few ongoing case studies of plastic litter and life cycle impact have been 
discussed�X��Apart from that, examples are given for the importance of environmental sampling and plastic litter 
monitoring methods in the life cycle thinking approach to overcome the marine plastic abatement�X 

 

 
 

Figure�X��A conceptual framework to incorporate the end of life plastic into life cycle assessment process�X 
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Abstract�W�� 
Natural products and their derivatives have long been used as medicinal agents, and they still make up a 
significant fraction of clinically approved drugs�X��Natural product synthesis provides a rich and unparalleled 
opportunity to develop new synthetic transformations, conceive novel and general strategies to access complex 
structures, and study the mechanism of action of bioactive targets�X��The combination of the tools and principles 
of chemistry, together with the tools of modern biology, allows us to create complex synthetic and natural 
molecules, comprising processes with novel biological, chemical and physical properties�X��This lecture will 
illustrate the opportunities that lie at this interface between synthetic organic chemistry and chemical biology 
by describing a series of examples that we are actively working on in our laboratory at Peking University�X��We 
take the inspiration from mother nature to develop new synthetic strategies to achieve the efficient synthesis 
of complex natural products�X In addition, we also study the biosynthesis of plant derived natural product to 
elucidate new enzymatic mechanisms and apply the chemoenzymatic approach to prepare complex natural 
products and their derivatives�X��Moreover, we further use bioactive natural products to explore new biology and 
develop novel drug candidates for human diseases, such as cancers and autoimmune diseases�X���� 
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Abstract�W�� 
Many anticancer natural products are not target specific and might also quite toxic to normal cells�X��This 
disadvantage prevents the possibility of developing these compounds into anticancer drug candidates�X��To lower 
the toxicity while keeping the therapeutic property of active natural products, prodrug design is one of the 
strategies to improve the physicochemical properties of a molecule and overcome unacceptable 
biopharmaceutical performance�X��Inclusion of an additional molecular device which is cleavable by a specific 
enzyme expressed predominantly in tumor cells is a commonly applied strategy in contemporary drug design 
and development�X��Bioreductive prodrug can be designed to target specific tumor followed by in��situ release of 
the therapeutic drugs with the reductase over�rexpressed in some tumor cells, for example breast cancer, ovarian 
cancer, thyroid cancer, adrenal cancer and colon cancer�X�� ��In this presentation, examples of developing 
bioreductive prodrugs to reduce toxicity to normal cells while maintaining cytotoxic effect to breast cancer cells 
will be highlighted�X��One of the examples is our recent work on the design of bioreductive prodrug of cucurbitacin 
B, the major triterpenoid constituent of Trichosanthes cucumerina�X��The parent cucurbitacin B was toxic to breast 
cancer cells and it was also toxic to the normal Vero cells�X��However, its bioreductive prodrug was found to 
significantly reduce the toxicity down to 310�rfold lower against non�rcancerous cells�X��The prodrug showed 
satisfactory and comparable effectiveness in controlling tumor growth as that by the reference anti�rbreast 
cancer drug, tamoxifen,��in the 4T1 xenograft mice model�X�� 
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Abstract�W�� 
The Hypoxylaceae are one of the largest families of Xylariales and have been a main subject of our polyphasic 
taxonomic studies and bioprospecting approaches over the past decade�X� �In this talk the most important recent 
findings will be summarized�X��Several hundreds of strains have been isolated from ascomata collected in the field, 
subjected to fermentation in submerged liquid culture and the cultures were extracted with organic solvents�X��
The bioactive pigments and other secondary metabolites were purified by preparative HPLC from the 
aforementioned extracts or directly from the stromata, and their structures were elucidated by spectral 
methods �~NMR, HR�rMS�• �X��The strains were also studied for morphological and chemotaxonomic features and 
studied in a multi locus phylogeny�X��Recently, high quality genome sequences were obtained from a selection of 
representative species using 3rd generation �~PacBio�lOxford nanopore� • � �technology� X � �All compounds were 
subjected to an intense biological characterization including e�Xg�X� �antimicrobial, cytotoxic and nematicidal test 
systems�X��Over 100 novel secondary metabolites were discovered, some of which constitute novel natural carbon 
skeletons�X��In parallel, the biosynthesis of selected compound classes is now being studied, and their production 
in heterologous hosts including mutasynthesis has been successfully applied�X� �This strategy led once again to 
several novel molecules�X��In parallel the first phylogenomic study using representatives of the major phylogenetic 
clades of the Hypoxylaceae was carried out based on the HQ genome data, revealing interesting correlations 
between the genotypes and phenotypes�X� �The most important findings are discussed, exemplified by, but not 
limited to, recent publications�X 
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Abstract�W 
Ethics and integrity are the foundation of any��research work��and thus have��become��an��important topic for global 
scientific research institutions�X� �To enhance��Taiwan�[s��research��capacity��and��achievements, the promotion and 
practice of research integrity are also crucial topics requiring serious consideration by Taiwan�[s academic 
community��as well as government�X � �In this speech, a 4�rpillar framework was proposed�W�� �~1� • � �comprehensive 
national�rlevel policies �~laws and regulations�•; �~2� • � �quality management mechanisms of research institutions 
�~institutional management�•; �~3�• � �adequate education and training of researchers �~education and training�•; �~4�•��
rigorous��handling of academic ethical violations �~misconduct handling�•�X��Each of the��four��pillars is indispensable��
for��achieving the overarch goal that Taiwan remains a trustworthy research partner to the global academic 
community��and��contributes to the human knowledge�X The presentation will elaborate this conceptual 
framework and will also cover the experiences gained through the past 10�ryear implementation�X 
The presentation will then focus on an e�rlearning platform, the Center for Taiwan Academic Ethics Education��
�~AREE�•��and the learning materials developed�X��The AREE demonstrates��our endeavor to promote��research ethics��
and��integrity��education in Taiwan, keeping Taiwan�[s research quality and ensures that Taiwan is on par with the 
global scientific community�X 
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Abstract�W�� 
Principles�rbased policies and guidelines about research integrity appear important for enabling trustworthy 
research� X � �The Asia�rPacific Economic Cooperation �~APEC� • � �is an economic forum comprised of 21 member 
economies�X��Although research is an activity shared across the APEC, there was not shared guidance for research 
integrity�X��The absence of guiding principles for research integrity was also seen as a barrier to collaboration and 
researcher mobility�X�� 
To address the deficiency in research integrity guidance, we undertook work to make the APEC Guiding Principles 
for Research Integrity�X��A desktop review of the research integrity systems across APEC economies was conducted 
as well as a series of face�rto�rface consultations with representatives from the research integrity systems of 
selected APEC economies including Chile, Peru, Viet Nam, Indonesia and Malaysia�X��A modified Delphi process of 
iteration with experts from across APEC economies that comprised two online surveys and a face�rto�rface 
workshop was undertaken to generate a near to consensus set of guiding principles and responsibilities for 
research integrity�X� �This process included defining, selecting and ranking the principles and responsibilities that 
were seen to be the most important for trustworthy and responsible research�X�� 
The APEC Guiding Principles for Research Integrity we found to be� W � �Honesty, Rigour, Transparency, 
Responsibility, Fairness, Respect and Diversity�X� �The guiding principles are the shared elements for trustworthy 
and responsible research�X��They underpin responsibilities of researchers, institutions, and funders or sponsors of 
research in APEC economies�X�� 
The APEC Guiding Principles for Research Integrity were produced with significant contributions made by 
colleagues and participants from across the APEC economies� X � �There are many challenges in activating and 
promoting research integrity�X� �The APEC Guiding Principles for Research Integrity are intended to support other 
initiatives that enable trust in research�X��It is hoped that the guidance will enable greater research collaboration 
and exchange across Asia�rPacific�X��How the APEC Guiding Principles for Research Integrity can be used during the 
COVID�r19 pandemic will be important to discuss�X�� 
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Abstract�W 
The research ecosystem in Malaysian has been experiencing rapid growth for more than a decade� X � �The 
government of Malaysia has invested large amount of resources into developing the research industry in 
Malaysia�X � �As a result, research in Malaysia has generated significant research output such as technologies, 
innovations, and ground�rbreaking knowledge�X�� 
In 2015, a national Responsible Conduct of Research �~RCR�• � �programme was formally established�X � �Since the 
Malaysia research enterprise is young and majority of the researchers are early�r��to mid�rcareer researchers, the 
Young Scientists Network�rAcademy of Sciences Malaysia �~YSN�rASM�• � �was put in�rcharge of developing the RCR 
programme and promoting RCR in Malaysia�X��This gives YSN�rASM a unique opportunity to build a RCR programme 
from the bottom�rup�X�� 
Since the establishment of the YSN�rASM RCR Programme, more than 1000 researchers have attended RCR 
awareness workshops organised by YSN�rASM and partnering organisations�X��In addition, YSN�rASM also produced 
the first Malaysian Educational Module on RCR, which was fully developed by young scientists�X��This module has 
dual�rpurpose �t��it is a reference material on RCR and an instructors guide for RCR instructors�X�� 
Building on the success of the YSN�rASM RCR Programme, the ASEAN RCR Project was established in 2019 to 
promote RCR in ASEAN�X� �This is a three�ryear project spearheaded by the ASEAN Young Scientists Network to 
spread the awareness of RCR in ASEAN and to train a pioneer cohort of RCR instructors in ASEAN�X��These national 
and regional collaborative efforts aim to elevate RCR to a prominent place in the regional scientific dialogue�X 
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Abstract�W�� 
The value of tourism in the ASEAN region has surpassed US$ 256 billion �~about 11�9� �of total GDP�• � �but with the 
exception of 2020 �~with the restrictions associated with the COVID�r19 phenomena�•� �has indicated an increased 
upward trend�X� �It is projected that international arrivals in Southeast Asia will increase to 152 million visitors by 
2025 raising the issue of sustainability�X��Within this 173,000 km of coastline are natural ecosystems such as coral 
reefs, mangroves, seagrass beds, coastal forests and estuaries�X Uncontrolled and poorly planned coastal 
development has had a large role in natural habitat destruction �t��the very reasons that has made these locations 
an attraction to tourists in the first place�X��These include the construction of infrastructures such as coastal roads, 
hotel and support residences, increase in sewage effluents into the coastal seas and non�rrenewable extractive 
uses of coastal resources�X��We also see the elevated pressures of increasing populations that follow these coastal 
development� X � �Other significant factors are the pressures introduced by the changing climate such as the 
elevated sea temperatures and ocean acidification and its impact on natural ecosystems exemplified by the 
degradation on coral reefs, the impacts of sea level rise on costal vegetation and mangroves and the follow�rup 
secondary impacts on fisheries and coastal habitation� X � �The sustainability perspective includes the 
transdisciplinary approaches into the development of methodologies involving the economic, social and 
environmental understanding of the system which are unique to the location at hand�X� �The success of these 
approaches has shown that even the traditional scientific but reductive approaches used have their drawbacks 
and need to be reassessed�X��We have taken the example of the Straits of Malacca with its multidimensional issues 
on sustainability to demonstrate the possibility of a science based sustainable tourism approaches that could be 
applied here�X� �Such approaches include the use of long�rterm datasets on multiple scales and underlines the 
importance of issue based long�rterm monitoring in the areas of interests�X��The model includes the understanding 
of damage to local ecosystems caused by both the anthropogenic and climate factors�X� �Finally, these can be 
translated to economic denominators involving value judgements over a wide spectrum of issues�X� �Taking into 
consideration the maritime nature of many ASEAN nations, transboundary issues play an important role in 
ensuring sustainability but is often absent in national or even regional planning�X��Finally, the effectiveness of our 
actions �~or inactions�•��could be mapped out to determine the outcome in future scenarios�X 
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Abstract�W�� 
Aquarium trade has developed extensively in the world�X��A long with exploitation of ornamental fish, collection 
of reef benthic species for aquarium has occurred in many tropical marine waters�X��Target species which have 
been exploited for aquarium purpose belong to different groups, including inter alia�W��hard corals �~Acropora, 
Catalaphyllia, Euphyllia, Galaxea, Goniopora, Heliofungia, Lobophyllia, Plerogyra, Trachyphyllia, Turbinaria 
genera�•; soft corals �~Sarcophyton, Sinularia, Xenia, Cladiella, Clavularia,��Anthelia, Lobophytum, Nephthea, 
Dendronephthya and Cespitularia genera�•; gorgonians �~Ctenocella, Echinogorgia, Ellisella, Euplexaura, Gorgonia, 
Lophogorgia, Pseudopterogorgia and Rumphella genera�•; sea anemones �~Stichodactyla haddoni, S�X��gigantean�•; 
and giant clams Tridacna maxima, T�X��crocea và T�X��derasa�•�X��The wild harvest of reef organisms for the aquarium 
trade has resulted in negative impacts on coral reef ecosystems�X��It was noted that many benthic reef species 
exhibited slow growth and uncommon in the wild�X��They were easy to be collected and become endangered 
under high pleasure of diving industry�X��Recently, some efforts in culture of ornamental species have been 
conducted but main sources for the market have still come from the wild�X�� 
The efforts in restoring and preserving reef benthic species which are threaten by aquarium trade are critical for 
biodiversity conservation�X� �Some proposed activities include �~1�• Study on appropriate techniques for asexual 
propagation of selected species in the controlled conditions in order to produce significant amount of colony 
fragments; �~2� • � �Assessment of growth and survival rates of organisms restored in the field using fragment 
transplantation technique�W �� �~3� • � �Monitoring changes, taking into account of natural rehabilitation, of reef 
communities, a long with restoring and protecting process; and �~4� • � �Close integration with private sector in 
developing sea gardens based on restored sites for long term tourism and conservation� X � �The activities will 
contribute to address the existing conflicts between conservation and development through provision a chance 
in uses of research outputs for tourist activities managed by private sector�X��The further expectation is to preserve 
and enrich populations of ornamental species in the wild environment to enable sustainable exploitation of 
living animals for aquarium market�X 
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INVITED SPEAKER�W��SP15_INV003 

 
SMART COMMUNITY FOR RESOURCE AND WASTE MANAGEMENT OF ECO�rVILLAGE 

 
Thananchai Sataklang, Sakollawat Sawetrattanakul, Worajit Setthapun�Ž 

 
Asian Development College for Community Economy and Technology, Chiang Mai Rajabhat University, Chiang 

Mai, 50300, Thailand 
�Že�rmail�W��worajit@g�Xcmru�Xac�Xth 

�� 
Abstract�W�� 
Thailand economy relied heavily on the tourism industry� X � �Community based tourism, cultural tourism and 
culinary tourism have become very popular especially in the northern region of Thailand�X�� ��Therefore, the local 
communities and villages must maintain the natural environment and culture, be eco�rfriendly and strive toward 
sustainability�X �� ��Sustainability is an attractive feature of the tourist destination for attracting the growing 
environmentally conscious tourists�X�� ��In this work, the concept of smart community was applied to Mae Ta Man 
Village, Mae Tang District, Chiang Mai, Thailand�X����Mae Ta Man Village is famous for the community based tourism 
and elephant camps and sanctuaries�X����The smart community concept is based on using data monitoring platform 
to collect and analyze the community data to efficiently manage the community�X� �The researchers worked with 
the local village leaders and the municipality to set up a demonstration area where the community resource 
�~energy and water� • � �consumption and waste generation were monitored�X �� ��The energy, water, and load cell 
sensors were installed at the selected buildings to monitor energy consumption, water usage, and waste 
generation, respectively�X����The sensors installed in the real buildings faced several challenges such as lack of data 
transmission from blackouts and sensor malfunctions from animals, etc�X�� ��The data for energy and water usage 
and the waste generation will be analyzed and presented to the villagers to provide the real context of the 
community�X �� ��Then, the researchers will work together with the villagers and the municipality to determine 
effective measures and guidelines for energy and water conservation and to achieve zero�rwaste village goal�X���� 
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INVITED SPEAKER�W��SP15_INV004 

 
REPORTS ON THE STATUS OF CORAL REEFS IN EAST ASIAN SEAS REGION�W����IMPORTANT 

BASELINE DATA FOR SUSTAINABLE TOURISM MANAGEMENT 
 

Tadashi Kimura�Ž 
 

Japan Wildlife Research Center, Sumida, Tokyo 130�r8606, Japan 
�Že�rmail�W��tkimura@jwrc�Xor�Xjp 

 
Abstract�W�� 
The Global Coral Reef Monitoring Network �~GCRMN�•� �was launched in 1996 with the main objective of collecting 
information on the state of coral reefs and raising awareness concerning coral reef conservation�X��The GCRMN was 
in response to the��� Ĉall to Action�_� �by the International Coral Reef Initiative �~ICRI�• � �in 1995, which encouraged the 
promotion of linkages between regional and global research and monitoring networks, and the use of regional 
networks to achieve better coordination and cooperation among national research programs�X The GCRMN is also 
specifically tasked with providing information on the status of coral reefs to assist in their effective conservation 
and management�X� �A series of reports on � T̂he Status of Coral Reefs of the World�_, edited by Clive Wilkinson was 
published in 1998, 2000, 2002, 2004, 2008 and they represented a massive global effort at documenting the 
condition of the world�[s reefs based on national monitoring initiatives�X��Japan�[s Ministry of Environment and the 
Japan Wildlife Research Center took the lead for the East Asian Seas region and published the � Ŝtatus of Coral Reefs 
in East Asian Seas Region�_� �in 2004, 2010, 2014 and 2018 which was a special issue on the mass coral bleaching 
event that occurred from 2014 to 2017 and it was recognized as the third global coral bleaching events since 1998�X��
A common pattern of the coral bleaching events during 2014�r2017 is the obvious difference in bleaching severity 
among reef sites�X� �The levels of bleaching susceptibility also varied greatly among coral taxa�X� �Experiments with 
shading on bleaching recovery and survival of corals in Thailand indicated higher bleaching recovery rates of 
some coral species that were shaded�X��Monitoring capacity varies among countries�lstates�X��There are logistic and 
funding constraints especially for those with a large expanse making it challenging to access some of the more 
remote reefs�X��One of the important goals of the East Asian Seas regional network is to analyze reef status trends 
in response to threats and management over the long�rterm�X��Continued monitoring and reporting are necessary 
as they provide the basis for such an analysis and it is expected that national coordinators, all operating 
voluntarily will maintain their interest and passion for this significant regional collaboration�X It is essential to 
provide more comprehensive data and information for national governments and regional organizations to assist 
them in their efforts to conserve coral reefs and their ecosystem services, particularly for sustainable tourism�X 
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INVITED SPEAKER�W��SP16_INV001 

 
TBA 
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INVITED SPEAKER�W��SP16_INV002 

 
DEVELOPMENT OF PLATFORMS TO MODEL��PATHOGENESIS, THERAPEUTIC STRATEGIES 

AND VACCINE DEVELOPMENT AGAINST SARS�rCOV�r2 INFECTION 
 

Arunee Thitithanyanont1�X��2�Ž 
1MU COVID�r19 network Thailand 

2Department of Microbiology Faculty of Science, Mahidol University, Thailand 
�Že�rmail�W��arunee�Xthi@mahidol�Xedu 

 
Abstract�W�� 
An outbreak of a novel coronavirus started around mid�rDecember 2019 in Wuhan, China�X��The global spread of 
SARS�rCoV�r2 caused a severe outbreak in more than 215 countries�X��This disastrous situation emphasized the vital 
need of the entire population for the effective vaccines for prevention and the effective and inexpensive antiviral 
therapeutics to fight against the unpleasant disease�X��Since the end of January 2020, the first 2 isolates of SARS�r
CoV�r2 were cultured from the left over specimens of infected patients in our certified BSL3 at Faculty of Science, 
Mahidol University�X����At that point, we urgently used the live virus to set up neutralization assay for diagnosis and 
vaccine development�X��In addition, the basic knowledge has been applied to promote innovation of the 
coronavirus diagnostic test, the RT�rLAMP kit in the early development stage, including consulting on technology 
incubation process with start�rup companies�X��Shortly, we developed a high�rcontent screening for the antiviral 
candidates using fluorescence�rbased SARS�rCoV�r2 nucleoprotein detection in Vero E6 cells coupled with plaque 
reduction assay�X��Among 122 Thai natural products, we found that Boesenbergia rotunda extract and its 
phytochemical compounds, panduratin A and pinostrobin exhibited the potent anti�rSARS�rCoV�r2 activities�X��
Treatment with panduratin A or pinostrobin after viral infection radically suppressed SARS�rCoV�r2 infectivity in 
Vero E6, Calu�r3 cells and human lung organoid�X����In collaboration with diverse Mahidol experts, development of 
human primary cell platforms to model pathophysiology, pathogenesis and therapeutic strategies against SARS�r
CoV�r2 infection is ongoing�X��The implications of the preliminary findings and possible directions for future 
research will be further discussed�X 
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INVITED SPEAKER�W��SP16_INV003 

 
TBA 
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POSTER SESSIONS 
 

INFORMATION FOR POSTER PRESENTATION  

Time for poster attachment & removal 

The location for poster attachment will be specified according to Abstract ID��at the congress 
venue�X� �The abstract ID can be found in this��program book�X� �Time for poster attachment and 
removal are as follows�W�� 

Session Date Time 

Poster Attachment October 5th, 2020 
October 6th, 2020 

07�W00�r08�W00 
07�W00�r08�W00 

Poster Removal October 6th, 2020 18�W00�r19�W00 
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SESSION A�W��Challenges in the Frontiers of Physics 

 

ID Presenter Title 

A_001_PF Panapon Savirot A STUDY OF EFFECTS ON IMAGE QUALITY FROM DIFFERENT 
SETTINGS OF RADIOGRAPHIC IMAGING SYSTEM USING 
FLUORESCENCE SCREEN AND DIGITAL CAMERA 

A_002_PF Phatthrawat 
Janratsamechot 

DEVELOPMENT OF SPECTROPHOTOMETRIC TECHNIQUE FOR 
EFFICIENT COMPONENT ANALYSIS 

A_003_PA Manit Klawtanong CONTROLLING TRAFFIC JAMS IN A MODIFIED CAR�r
FOLLOWING MODEL WITH AUTONOMOUS VEHICLES 

A_004_PF Thanakit Klomkliew INSPECTION AND EVALUATION OF AIR�rFILLED VOID INSIDE 
REINFORCED CONCRETE STRUCTURE BY NON�rDESTRUCTIVE 
TESTING METHODS 

A_005_PA Adisorn Buranawong THERMAL OXIDATION OF NANOSTRUCTURE TiN THIN FILM 
DEPOSITED BY REACTIVE DC MAGNETRON SPUTERING 
TECHNIQUE 

A_009_PF Rakdiaw Muangma RECTIFICATION OF G�rBHN CORRELATION OF FIBROUS 
COMPOSITES USING POLYNOMIAL REGRESSION WITH 
AMSE�r5�rFOLD�rCV ANALYSIS 

A_010_PF Suwimon Udphuay ELECTRICAL RESISTIVITY AND GROUND�rPENETRATING 
RADAR SURVEYS, WIANG THA KAN ARCHAEOLOGICAL SITE, 
CHIANG MAI PROVINCE, NORTHERN THAILAND 

A_011_PA Kachain Dangudom THE STUDY OF PHASE TRANSITION TEMPERATURE OF 
LIQUID MIXTURES BY LIGHT SCATTERING TECHNIQUE 

A_013_PA Thanongsak Nochaiya THE EFFECT OF SUGARCANE BAGASSE ASH ON ELECTRICAL 
CAPACITY AND TIME LAG OF PORTLAND CEMENT MORTARS 

A_014_PA Aek Jantayod CRYSTALLOGRAPHIC ORIENTATION EFFECT ON THE 
TUNNELING SPECTROSCOPY ACROSS A HALF�r
METAL�lSEMICONDUCTOR WITH DRESSELHAUS SPIN�rORBIT 
COUPLING JUNCTION 

A_015_PF Thapana Nakprapatsorn EFFECTS OF UPSTREAM ION SPEED ON THE ION 
ACCELERATION PROCESS NEAR X�rLINE OF COLLISIONLESS 
MAGNETIC RECONNECTION�W��A TEST�rCHARGE STUDY 

 

 

SESSION B�W��Math Stat Comp in the Digitally Innovative Era 

 

ID Presenter Title 

B_005_PF Autcha��Araveeporn MODELING OF RANDOM COEFFICIENT AUTOREGRESSIVE 
MODEL ON TIME SERIES DATA 

B_013_PF Somsri Banditvilai FORECASTING MODELS OF FOREIGN EXCHANGE RATES U�XS�X��
DOLLAR, EURO, YEN AND YUAN AGAINST THE THAI BAHT 

B_023_PA Penpark Sirimark ON SOME �:�%�á�s�;�:�' �á�s�; IDEAL CONVERGENT  SEQUENCE 
SPACES 
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SESSION C�W��Impact of Biological Science towards SDGs 

 

ID Presenter Title 

C_001_PA Prasan Swatsitang EFFECTS OF SOLVENTS AND PEANUT SKIN ON ANTIOXIDANT 
CAPACITY AND PHENOLIC CONTENT OF VIRGIN COCONUT 
OIL 

C_003_PA Kewalee��Jantapo�� PROPICONAZOLE APPLICATION ATTENUATES PLANT 
RESPONSES TO NITROGEN AND PHOSPHORUS DEFICIENCY 
IN RICE 

C_004_PF Chananwat Kortheerakul EXPRESSION ANALYSIS OF GENES ENCODING GLUTATHIONE 
S�rTRANSFERASE UNDER STRESS CONDITIONS IN THE 
EXTREMOPHILE Halothece��sp�X��PCC7418 

C_005_PA Thanasin Chalermchat RE�rDESIGNING OF LOW�rCOST GEL ELECTROPHORESIS AS 
HIGH SCHOOL INSTRUCTIONAL MEDIA 

C_006_PF Jaruwan Worawittayatada MOLECULAR CLONING AND EXPRESSION OF INFECTIOUS 
HYPODERMAL AND HEMATOPOIETIC NECROSIS VIRUS 
�~IHHNV�•��CAPSID GENE LINKED WITH DOUBLE STRANDED�r
RNA OF YELLOW HEAD VIRUS 

C_007_PA Tanutcha Patipong FUNCTIONAL ANALYSIS OF HTRA PROTEASE IN THE 
HALOTOLERANT CYANOBACTERIUM Halothece sp�X��PCC7418 

C_008_PA Thiri Wai Linn PRELIMINARY STUDY ON ANTI�rHYPERGLYCEMIC EFFECT OF 
CROCODILE OIL IN SPONTANEOUSLY DIABETIC TORII RATS 

C_009_PA Chutarat Punchkhon IDENTIFICATION AND VALIDATION OF MRL1 IN ABIOTIC 
STRESS IN RICE AND ARABIDOPSIS MODEL 

C_010_PF Pawarit Innachai EFFECTS OF HISTONE DEACETYLASE INHIBITOR ON FETAL 
�,���D�K�'�>�K���/�E���/�E���h���d�/�K�E�����E�������Z�z�d�,�Z�K�W�K�/���^�/�^���/�E���t�r
THALASSEMIA 

C_011_PF Surapong Khuna SOLUBILIZATION OF INSOLUBLE MINERALS BY SOIL FUNGI 
COLLECTED FROM NORTHERN THAILAND 

C_012_PA Thammaporn Kojonna GENOME WIDE ASSOCIATION STUDY FOR GROWTH 
PARAMETER UNDER DROUGHT STRESS AT SEEDLING STAGE 
IN LOCAL THAI RICE VARIETIES 

C_013_PF Kritsana Jatuwong SELECTION OF FILAMETOUS FUNGI AND LIGNOCCELLULOSIC 
RESIDUES FOR PHYTASE PRODUTION UNDER SOLID�rSTATE 
FERMENTATION 

C_014_PF Ingon Inson INHIBITORY EFFECTS OF ADENOSINE AND ITS 
COMBINATORIAL EFFECTS WITH CISPLATIN ON 
CHOLANGIOCARCINOMA 

C_016_PA Patchanee Charoenying SYNTHESIS OF DIHYDRAZONE STEROID DERIVATIVES 
DERIVED FROM PREGNENOLONE AND THEIR IN VITRO 
CYTOTOXIC ACTIVITY 

C_017_PA Maneeploy Nualkul ISOLATION OF ENZYME PRODUCING BACTERIA FROM 
TERMITE GUTS AND APPLICATION FOR IMPROVING 
NUTRITIONAL VALUE OF SOYBEAN MEAL 

C_018_PF Ratichon Tiandee IMPROVEMENT OF NORFLOXACIN DETECTION LIMIT OF 
LATERAL FLOW IMMUNOASSAYS USING GOLD 
NANOFLOWERS 

C_019_PA Anumart Buakeaw ANTIPROLIFERATIVE PROPERTY AGAINST CANCER CELL LINE 
AND CELLULAR ANTIOXIDANT ACTIVITY OF Acacia pennata 
LEAVES EXTRACT 
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ID Presenter Title 

C_020_PA Songchan Puthong QUANTIFICATION OF COW CASEIN IN MILK BY AN ENZYME �r��
LINKED IMMUNOSORBENT ASSAY 

C_021_PA Umaporn Pimpitak DEVELOPMENT OF A PROTOTYPE TEST STRIP FOR THE 
DETECTION OF NORFLOXACIN RESIDUE IN CHICKEN MUSCLE 

C_022_PF Worawut Chaiyasaeng NON�rTARGETED METABOLIC PROFILING REVEALED THE 
BIOMARKERS BETWEEM THREE Aspergillus SPECIES BY 
UHPLC�rMS COUPLED WITH PRINCIPAL COMPONENT 
ANALYSIS 

C_024_PA Sajee Noitang UTILIZATION OF Ocimum STRAW TRUNK AS RENEWABLE 
ENERGY VIA ZERO WASTE MANAGEMENT APPROACH 

C_025_PA Darika Buathong COMPOSITION AND ABUNDANCE OF ZOOPLANKTON IN THE 
VICINITY OF PORTS INDUSTRAIL IN THE UPPER AND 
EASTREN GULF OF THAILAND 

C_026_PA Orathep Muresare DIVERSITY AND DENSITY OF PHYTOPLANKTON IN THE PORTS 
OF CHONBURI AND RAYONG PROVINCE 

C_027_PA Nichakorn Phengpol HIGH FAT DIET INDUCED MATERNAL OBESITY EFFECT TO 
DYSREGULATION OF AUTOPHAGY PROCESS IN KIDNEY OF 
MALE OFFSPRING 

C_028_PA Phonphan Watthanarat ISOLATION OF PROTEOLYTIC Bacillus sp�X��FROM THE GUT OF 
TERMITE, Microcerotermes sp�X��AND SOLID�rSTATE 
FERMENTATION OF SOYBEAN MEAL USING NEWLY 
ISOLATED BACTERIA 

C_029_PA Saranyu Thaworn GENOME�rWIDE ASSOCIATION STUDY OF ANTIOXIDANT 
COMPOUNDS AND ACTIVITY IN 159 THAI RICE CULTIVARS 

C_030_PA Klinphaka Phuthaworn DIVERSITY OF MARINE FUNGI LIVING IN DISEASED CORAL 
REEFS FROM THE GULF OF THAILAND AND THE ANDAMAN 
SEA 

C_031_PF Chuttiya Tiva DNA FINGERPRINT ANALYSIS USING AFLP TECHNIQUE OF 
Adenia viridiflora Craib 

C_034_PA Papon Ganjanasiripong DIVERSITY OF BACTERIA IN KLONG THOOP MANGROVE 
FOREST, CHUK SAMET, SATTAHIP, CHONBURI 

C_035_PF Siriporn Riebroy Kim FERMENTATION AND ANTIOXIDANT PROPERTIES OF 
LONGAN HONEY INOCULATED WITH Saccharomyces 
cerevisiae var�X��burgundy 

C_037_PF Iyacoob Khunsri IDENTIFICATION OF GENES INVOLVED IN ANTIMICROBIAL 
PEPTIDE rALFPm3 RESISTANCE IN Vibrio parahaemolyticus 
AHPND VIA GENOME SEQUENCING 

C_038_PF Pattranit 
Srisuwanuntanakul 

INVESTIGATION OF LONG PRIMER TARGET�rENRICHMENT 
COMBINING WITH STR TYPING FOR DEGRADED DNA 
ANALYSIS 

C_041_PA Phiradet Chuabsak PHYLOGENETIC RELATIONSHIPS OF MICROHYLID FROGS IN 
RAMKHAMHAENG UNIVERSITY CAMPUSES INFERRED FROM 
COI GENE 

C_042_PA Natsaran Saichana ADAPTATION OF THERMOTOLERANT Acetobacter��sp�X��FOR 
VINEGAR PRODUCTION 

C_043_PA Nidsaraporn Petsut ASSESSMENT ON SEASONAL VARIATION OF FISH IN THE 
MANGROVE AREA, EASTERN THAILAND 
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SESSION D�W��Responsible Chemical Sciences for Future 
Sustainability 

 

ID Presenter Title 

D_001_PF Sirirat Khemasiri DEVELOPMENT OF A DNA�rBASED BIOSENSOR FOR miRNA 
DETECTION 

D_002_PA Klatnatee Vepulanont GREEN CORROSION INHIBITOR�W��Parkia speciosa HASSK�X��
EMPTY POD EXTRACTION BY MICROWAVE�rASSISTED 
EXTRACTION METHOD 

D_003_PF Korakot Navakhun ANION RECOGNITIONS OF TRICHLOROPHENYL AMIDE�r
BASED ANION RECEPTORS 

D_006_PA Chawin Srisomwat ELECTROCHEMICAL PAPER�rBASED DNA DEVICE WITH POP�r
UP ARCHITECTURE FOR HEPATITIS B VIRUS INFECTION 
DIAGNOSTIC 

D_008_PF Patticha Weerakul A STUDY OF EXTRUSION AND SPHERONIZATION BEHAVIOUR 
OF MONTMORILLONITE 

D_009_PA Amnuay Noypha ANTIBACTERIAL ACTIVITY OF VINEGAR�rGRAPHENE 
QUANTUM DOTS AGAINT Bacillus Cereus AND Escherichia 
coli 

D_010_PA Paweena Porrawatkul MICROWAVE ASSISTED SYNTHESIS OF Ag�rZnO 
NANOPARTICLES USING EXTRACT OF Caulerpa sertularioides 
AS A NOVEL REDUCING AGENT 

D_012_PA Sudkate Chaiyo ELECTROCHEMICAL PAPER�rBASED SENSORS FOR THE 
HIGHLY SENSITIVE DETERMINATION OF OXYTETRACYCLINE 

D_013_PA Sirirat Phaisansuthichol SIMULTANEOUS DETECTION OF LUTEIN AND ZEAXANTHIN 
IN VEGETABLES BY HPLC 

D_015_PF Weerapat Vichitsangsri Ag2O@TiO2 MATERIALS FOR DESULFURIZATION IN MODEL 
OIL 

D_017_PF Chutima Tangku PALLADIUM NANOPARTICLES IMMOBILIZED ON 
TITANOSILICALITE�r1 FOR CYCLOADDITION REACTIONS OF 
CO2 AND EPOXIDES 

D_01�ô_PF Kanyarat Kwansirikul GEMOLOGICAL CHARACTERISTICS AND CHEMICAL ��
COMPOSITIONS OF KYANITE CLAIMED TO BE FROM NEPAL 

D_01�õ_PA Kanokwan Sakunrungrit INVESTIGATION OF USING ELECTROCHEMICAL TECHNIQUE 
AND SPECTROPHOTOMETRIC TECHNIQUE FOR 
DETERMINATION OF RETINOIC ACID IN PHARMACEUTICAL 
PRODUCTS 

D_0�î�ì_PA Patcharin Kosuwan 
Jundee 

GEOCHEMISTRY OF EXTRUSIVE ROCKS AT KHUN DAN 
PRAKAN CHON DAM RIDGE, NAKHON NAYOK PROVINCE, 
THAILAND 

D_021_PA Voranuch Somsongkul ENHANCED VISIBLE LIGHT RESPONSE OF TiO2 
NANOPARTICLES BY NATURAL DYES 

D_022_PF Wutthikrai Kulsawat VERTICAL DISTRIBUTION AND RADIOLOGICAL RISKS OF 
THORIUM�r232 IN BURN AND NO�rBURN PADDY SOIL 

D_024_PA Saowaluk Madkoksung FLUORESCENCE SPECTROSCOPY FOR SIMPLE 
CLASSIFICATION OF SOME COFFEE LEAVES VARIETIESE 

D_025_PA Siripen Modmuang DETERMINING THE ANTIOXIDANT PROPERTIES, TOTAL 
PHENOLIC AND TOTAL FLAVONOID CONTENTS OF 
TRADITIONAL Thai MEDICINAL HERBS, Anaxagorea 
luzonensis A�XGray�X��AND Salacia verrucosa Wight�X 
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ID Presenter Title 

D_026_PA Kunlanit Phengphat SYNTHESIS, CHARACTERIZATIONS AND ITS ENVIRONMENTAL 
APPLICATION TO REMOVAL OF CATIONIC DYES OF ZEOLITE A 

D_027_PA Sirintip Sangsawang COMPUTER AIDED MOLECULAR DESIGN OF JAK2 
INHIBITORS AS ERYTHROPOIESIS STIMULANT AGENTS FOR 
THALASSEMIA THERAPY 

D_028_PA Somjintana Taweepanich SCREENING OF ANTIOXIDANT ACTIVITIES, TOTAL PHENOLIC 
AND TOTAL FLAVONOID CONTENTS OF Caesalpinia sappan 
L�X��AND Bauhinia sirindhorniae K�X��Larsen & Larsen FOR 
THALASSEMIA THERAPY 

 

 

SESSION E�W��Innovations for Sustainable Future 

 

ID Presenter Title 

E_003_PF Rattikorn Leemahanil DEVELOPMENT AND EVAUATION OF AN IN�rHOUSE 
COMPETITIVE ELISA FOR DETECTION OF 
DEHYDROEPIANDROSTERONE SULFATE 

E_004_PF Nattaphorn Natteerapong DEMONSTRATION OF IN�rHOUSE BEAD�rBASED 
IMMUNOASSAY FOR HUMAN SERUM ALBUMIN DETECTION 
BASED ON MICROFLUIDICS FLOW CYTOMETRY 

E_005_PA �l��
E_027_PA �l��
E_030_PA 

Punyaphat 
Surakiatkamjorn���l��
Sirawich Thanawan���l��
Thanat Wongsamut 

EXPERIMENTAL DEVICE FOR STUDYING THE MOTION OF 
MAGNET FALLING THROUGH CONDUCTING PIPES USING 
ARDUINO AND REAL�rTIME DISPLAY 

E_006_PA Chanita Mano INTEGRATION OF PHASE CHANGE MATERIAL INTO ROOF 
FOR HEAT ACCUMULATION REDUCTION IN BUILDINGS 

E_007_PA Jantakan Peangkaew TECHNICAL AND ECONOMIC INVESTIGATION OF ELECTRICAL 
ENERGY CONSUMPTION PRODUCED FROM SOLAR CELLS 
INSTALLED ON MOTORCYCLES 

E_011_PA Peeranat Laphom EXPERIMENTAL STUDY OF MATERIAL TYPES AND INCIDENT 
ANGLES OF LIGHT SOURCE ON ILLUMINATION 
PERFORMANCE OF LIGHT PIPES IN BUILDINGS 

E_012_PA Kanyanut Noynun DESIGN OF JACKET CONTAINING PHASE CHANGE MATERIAL 
TO REDUCE HEAT THROUGH HUMAN BODIES 

E_013_PA Jittipak Jitsumran 
 

INVESTIGATION OF ILLUMINATION PERFORMANCE OF 
VERTICAL AND HORIZONTAL LIGHT PIPES FOR ENERGY 
SAVING IN BUILDINGS 

E_014_PF Pavee Pansritong INVESTIGATION AND DESIGN OF ENERGY CHARGE SYSTEMS 
FROM SOLAR CELL ON MOTORCYCLE 

E_015_PA Atthakorn Thongtha IMPROVEMENT OF THERMAL PERFORMANCE OF 
LIGHTWEIGHT CONCRETE BUILDING MATERIAL 
INCORPORATING WASTE POWDER FROM AUTOMOTIVE 
REFINISHING INDUSTRY 

E_018_PF Chidchanok Meechaisue ANTIBACTERIAL ACTIVITY AND STABILITY STUDIES OF 
ELECTROSPUN CELLULOSE ACETATE FIBER MATS 
CONTAINING INDIAN GOOSEBERRY CRUDE EXTRACT 

E_019_PA Kangsadan Boonprab BIOGEL BEVERAGE PROCESSING FROM AGAL EXTRACTION 
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ID Presenter Title 

E_020_PF Jiraphorn Mahawan APPLICATION OF VERTICAL LIGHT TUBE INTEGRATING WITH 
ROOF FOR ENERGY CONSUMPTION REDUCTION IN 
BUILDINGS 

E_033_PA Nilobon Thongdorn�rAe APPLICATION OF CRYOGENIC FREE COMPREHENSIVE HEART�r
CUT TWO DIMENSIONAL GAS CHROMATOGRAPHY�rMASS 
SPECTROMETRY FOR ANALYSIS OF VOLATILE COMPOUNDS 
IN PETROCHEMICAL SAMPLE 

E_036_PA Warangkana Sompongse GEL�rFORMING ABILITY OF UNWASHED ROHU AFFECTED BY 
EGG WHITE 

E_037_PF Krittiya Khuenpet IMPROVEMENT OF BREAD ENRICHED WITH LARVAL�rSTAGE 
MEALWORM �~Tenebrio molitor�•��BY USING HYDROCOLLOIDS 

 
 

SYMPOSIUM 01�W��Biodiversity of Marine Benthic Fauna 

 

ID Presenter Title 

SP01_001_PA Orawan Piyaboon ANTIMICROBIAL ACTIVITIES OF Myrothecium indunatum 
ISOLATED FROM LEAF BLIGHT DISEASED WATER LETTUCE 

SP01_002_PA Laongdow Jungrak COMPOSITION AND ABUNDANCE OF MACROFAUNA ON 
CORAL REEFS COMMUNITIES AT MU KO CHUMPHON, THE 
WESTERN GULF OF THAILAND 

SP01_003_PA Pronsiri Sriwisait COMPARING THE MEIOFAUNA COMMUNITIES IN CORAL 
REEFS AT MU KO CHUMPHON, THE WESTERN GULF OF 
THAILAND 

SP01_004_PA Suphakarn Phoaduang ABUNDANCE AND COMPOSITION OF MEIOFAUNA ON A 
SANDY BEACH AT MU KO ANGTHONG NATIONAL PARK, 
SURAT THANI PROVINCE 

SP01_007_PA Supawadee Chullasorn DIVERSITY OF MARINE PHYTAL HARPACTICOID COPEPODS 
FROM THAILAND 

SP01_009_PA Sitthi Kulabtong CHANGES IN MACROINVERTEBRATE POPULATIONS IN THE 
ESTUARY ECOSYSTEM�W��A CASE STUDY OF MAE KLONG 
ESTUARY AND THA CHIN ESTUARY, UPPER GULF OF 
THAILAND 

SP01_010_PA Weerawan Saowakul DIVERSITY OF HARPACTICOID COPEPODS FROM PAKNAM 
PRASAE INTERTIDAL SANDY BEACH IN RAYONG, THAILAND 

SP01_011_PA Pawana Kangtia STUDY ON LIFE CYCLE AND NAUPLIAR DEVELOPMENT OF 
Amphiascopsis cintus��COLLECTED FROM Caulerpa sp�X��AT 
BANPHE, RAYONG PROVINCE, THAILAND 

 
 

SYMPOSIUM 02�W��Climate Change in a Changing World 

 

ID Presenter Title 

SP02_002_PF Yupa Thasod DEPOSITIONAL PROCESSES AND CLIMATE CHANGE IN THE 
CENOZOIC HONGSA COALFIELD, LAO PDR 
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ID Presenter Title 

SP02_003_PF Panutchanat Chinklang SETTLEMENT AND LIPID CLASS COMPOSITIONS OF PLANULA 
LARVAE OF CORALS UNDER CHANGES OF TEMPERATURES 

SP02_004_PA Pongthep Suwanwaree SPATIAL AND SEASONAL VARIATION OF SOIL RESPIRATION 
IN DRY EVERGREEN FOREST, SAKAERAT BIOSPHERE 
RESERVE, THAILAND 

 

SYMPOSIUM 03�W��Crystallography 

 

ID Presenter Title 

SP03_001_PA Kamonwan Janwatthana CRYSTAL STRUCTURE OF COPPER �~I�•��CHLORIDE COMPLEX 
CONTAINING 4�rPHENYLTHIOSEMICARBAZIDE AND 
TRIPHENYLPHOSPHINE LIGANDS 

SP03_004_PF Apichet Boonsoong FOURIER TRANSFORM INFRARED SPECTROSCOPY �~FTIR�•��
CHARACTERISTICS OF CORUNDUM GEMS IN THE 
CHANTHABURI�rTRAT GEM FIELDS, THAILAND 

   

SYMPOSIUM 04�W��Development of Material Science Based on 
Coordination Compounds 

 

ID Presenter Title 

SP04_001_PF Chanikan Wongkaew THE DEVELOPMENT OF PHOTOSWITCHABLE AZOBENZENE 
DERIVATIVE FOR AMPA RECEPTOR IN RETINAL NEURONS 

SP04_002_PF Suthasinee Somboonsap THE EFFECT OF SURFACE MORPHOLOGY ON THE MAGNETIC 
PROPERTIES OF RF�rSPUTTERED CO�rCU FILM 

SP04_003_PA Kanchanee Niyom EFFECT OF SURFACE MORPHOLOGY ON TRANSMITTANCE 
OF AL�rDOPED ZINC OXIDE FILMS ON FLEXIBLE SUBSTRATE 
PREPARED BY SPUTTERING 

SP04_006_PA Tatiya Chokbunpiam COMPUTER SIMULATIONS OF THE SEPARATION OF CH4�lH2S 
IN MATERIAL INSTITUT LAVOISIER�r��127 �~MIL�r127�• 

SP04_007_PA Kamonporn Saenkam ELECTRICAL PROPERTIES OF LEAD�rFREE BISMUTH SODIUM 
TITANATE�rSTRONTIUM BISMUTH TITANATE PIEZOELECTRIC 
CERAMICS 

SP04_008_PA Sermsiri Leeporikhon ZEOLITIC IMIDAZOLATE FRAMEWORK ADSORBENTS FOR 
SEPARATION IMPURITIES FROM NATURAL GAS 

SP04_012_PA Sirawan Kamavichanurat SINGLE�rSITE ALUMINIUM COMPLEXES IN CATALYSIS OF rac�r
LACTIDE POLYMERIZATION 
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SYMPOSIUM 08�W��Green and Sustainable Chemistry�W��
Opportunities for Academia and Industry 

 

ID Presenter Title 

SP08_001_PF Sasinun Detsangiamsak METHOD DEVELOPMENT FOR DETERMINATION OF 
PHENOLIC ACIDS IN FRUIT USING MICELLAR 
ELECTROKINETIC CHROMATOGRAPHY AND SOLVENT 
EXTRACTION 

SP08_002_PA Komgrit Sawangkan AMPHIPHILIC PULLULAN DERIVATIVES FOR STABILIZING 
GOLD NANOPARTICLES TRANSDERMAL DELIVERY CARRIERS 

SP08_003_PA Siriluck Pojjanapornpun MELON SEEDS AS A POTENTIAL SOURCE FOR PREPARATION 
OF CONJUGATED LINOLEIC ACID 

SP08_004_PA Yuree Wandee PECTIC OLIGOSACCHARIDE PRODUCTION FROM NaOH�rEDTA 
EXTRACTED POMELO PEEL PECTIN BY ENZYMATIC 
HYDROLYSIS 

SP08_005_PA Naruthai Hongsa POLYELECTROLYTE COMPLEX COATED�rGOLD 
NANOPARTICLES AS DRUG CARRIERS FOR ANTICANCER AND 
INFLAMMATORY ACTIVITY 

SP08_007_PF Chanipron Vadeesirisak PREPARATION OF LAKE PIGMENT FROM ORCHID USING 
ADSORPTION METHOD 

SP08_008_PA Satipat 
Suttayasorranakhom 

UTILIZATION OF BRAZILEIN ON TEST STRIP FOR Fe2�=��
DETECTION 

SP08_011_PA Jitnapa Sirirak LAKE PIGMENT FROM DIN DANG CLAY AND SAPPANWOOD 
SP08_013_PA Weeraya Khummueng RAPID ANALYSIS OF PALM OIL LOSS FROM SCREW PRESSED 

PALM FRUIT FIBER 
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SYMPOSIUM 09�W��Green Production Platform for Renewable 
Biomass Conversion 

 

ID Presenter Title 

SP09_001_PA Jirabhorn Piluk ISOLATION AND SCREENING OF THERMOTOLERANT YEAST 
FOR ETHANOL PRODUCTION FROM CELLULOSIC 
FEEDSTOCKS 

SP09_002_PF Hataikarn Lekakarn IDENTIFICATION AND HETEROLOGOUS EXPRESSION OF 
ENDOGLUCANASE �~GH5�•��FROM Bacillus amyloliquefaciens 
HL25 

SP09_003_PF Manassanum Utapow PREBIOTIC PROPERTIES DETERMINATION OF RICE BRAN 
EXTRACTION FROM SOLID STATE FERMENTATION BY LACTIC 
ACID BACTERIA 

SP09_004_PF Supakorn Boonyuen THE ASSESSMENT OF PHOTOCATALYTIC ACTIVITY OF 
CUPROUS AND ZINC OXIDE NANOPARTICLES FROM 
Oroxylum indicum BY ONE POT GREEN SYNTHESIS METHOD 

SP09_006_PA Panaya Kotchaplai SUSCEPTIBILITY OF THE INDUSTRIALLY�rRELEVANT 
BACTERIAL STRAINS TO 4�rVINYLGUAIACOL 

SP09_007_PF Sanya Kudan ETHANOL PRODUCTION IN MOLASSES MEDIUIM BY Pichia 
kudriavzevii STRAIN RU01 

   

SYMPOSIUM 10�W��Hydrogen Energy�� 
   

ID Presenter Title 

SP10_002_PA Janenipa Saupsor NiFe�rMgAl BIFUNCTIONAL MATERIAL DERIVED FROM 
HYDROTALCITE�rLIKE PRECURSORS FOR HYDROGEN 
PRODUCTION FROM CHEMICAL LOOPING REFORMING OF 
ETHANOL 

SP10_003_PA Talita Nimmas HYDROGEN PRODUCTION FROM SORPTION�rENHANCED 
AUTOTHERMAL REFORMING CHEMICAL LOOPING USING 
NiO�rCuO MULTIFUNCTIONAL MATERIAL 

 

SYMPOSIUM 11�W��Lichens�W��Diversity, Ecology and 
Biomonitoring 

 

ID Presenter Title 

SP11_001_PA Chaiwat Boonpeng MORPHOLOGICAL RESPONSE OF LICHEN TRANSPLANTS AS A 
BIOINDICATOR OF AIR POLLUTION 
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ID Presenter Title 

SP11_002_PF Achariya Rangsiruji MOLECULAR SYSTEMATICS OF MANGLICOLOUS LICHENS IN 
THE GENUS Pyrenula ON THE WESTERN GULF OF THAILAND 

SP11_003_PF Phimpisa 
Phraphuchamnong 

BIODIVERSITY OF CRUSTOSE DISCOLICHEN IN MANGROVE 
FOREST AT PRACHUAP KHIRI KHAN PROVINCE, THAILAND 

SP11_005_PA Sutatip Noikrad OPTIMAL CONDITION FOR MEASURING BARK PH AND 
CONDUCTIVITY IN LABORATORY 

SP11_006_PF Supattara Phokaeo THE PYRENOLICHENS AROUND RAMKHAMHAENG 
UNIVERSITY REGIONAL CAMPUS IN HONOUR OF HIS 
MAJESTY THE KING, NAKHON PHANOM PROVINCE 

SP11_009_PF Kawinnat Buaruang Relicina���~LICHENIZED ASCOMYCOTA�•��IN THAILAND�X 
SP11_010_PF Phimpha Nirongbut LICHEN HERBARIUM DATABASE AND MANAGEMENT AT 

RAMKHAMHAENG UNIVERSITY I 
SP11_011_PF Udomrak Meethong DIVERSITY OF FOLIICOLOUS LICHENIZED FUNGI IN 

MANGROVE FOREST FROM CHUMPHON PROVINCE, 
THAILAND 

SP11_012_PA Wetchasart Polyiam A PRELIMINARY SURVEY ON THE OCCRRENCE OF TWO 
EPIPHYTIC MACROLICHENS IN A POST�rFIRE FOREST OF KHAO 
YAI NATIONAL PARK 

SP11_013_PA Pakarapon Poonsukkho SECONDARY METABOLITES PRODUCTION IN LICHEN�r
FROMING FUNGI OF SOME Arthonia SPECIES IN THAILAND 

SP11_014_PA Mongkol Phaengphech SOIL WATERING RETAINS THALLUS WATER CONTENT AND 
PROLONG ACTIVE PERIOD OF LICHEN Parmotrema 
tinctorum ON TRANSPLANTED FRAMES 

SP11_015_PA Ketkaeo Poonraksa A PRELIMINARY INVESTIGATION OF TOTAL VOLATILE 
ORGANIC COMPOUNDS �~TVOCs�•��PRODUCED BY CULTURES 
OF LICHEN�rFORMING FUNGI 

SP11_016_PA Kajonsak Vongshewarat BIODIVERSITY OF LICHENS FAMILY TRYPETHELIACEAE 
AROUND RAMKHAMHAENG UNIVERSITY REGIONAL 
CAMPUS IN HONOUR OF HIS MAJESTY THE KING, 
KANCHANABURI SURIN AND NAKHON PHANOM PROVINCE 

 

SYMPOSIUM 12�W��Marine Plastic Abatement 

 

ID Presenter Title 

SP12_001_PA 
 

Makamas Sutthacheep ASSESSING MICROPLASTIC CONTAMINANTS IN SHRIMP 
PASTE FROM THE GULF OF THAILAND AND THE ANDAMAN 
SEA 

 

SYMPOSIUM 13�W��Natural Products for Drug Discovery 

 

ID Presenter Title 

SP13_001_PF Tanpitcha Yodweerapong EFFECT OF Ficus Dubia EXTRACT ON ADIPOGENESIS 
SP13_003_PF Mia Indria Permatasari CHEMICAL CONSTITUENTS OF Dendrobium braianense AND 

THEIR �D�rGLUCOSIDASE INHIBITORY ACTIVITY 
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ID Presenter Title 

SP13_004_PF Manaschanok Lailerd ANTI�rINFLAMMATION AND ANTI�rINSULIN RESISTANCE 
ACTIVITIES��OF��Carissa carandas Linn�X��FRUIT EXTRACT 

SP13_006_PA Thanesuan Nuanyai Cordyceps militaris��EXTRACT USING GLYCERIN AS A SOLVENT 
SP13_008_PA Sudarat Kruakaew CYTOTOXIC CARDIAC GLYCOSIDES WITH RARE SUGARS AND 

TRITERPENOID CINNAMATES OF Vallaris glabra 
SP13_009_PA Patcharee Pripdeevech BIOFUMIGATION ACTIVITY OF VOLATILE COMPOUNDS 

PRODUCED FROM Pestalotiopsis ENDOPHYTIC FUNGUS 
AGAINST Melissococcus plutonius IN HONEYCOMB 

SP13_010_PF Radtanaporn Phongvinyan ANTI�rBACTERIAL ACTIVITY OF CRUDE EXTRACTS FROM RED 
CALYX AND PEEL OF ROSELLE, DRAGON FRUIT, AND 
PASSION FRUIT 

SP13_011_PF Iyapat Surakkhaka SCREENING FOR ANTIBACTERIAL ACTIVITY OF CRUDE 
EXTRACTS FROM DIFFERENT PARTS OF SIAM CARDAMON 
�~Amomum Krevanh Pierre�• 

SP13_013_PF Sasivimon Promsan PROTECTIVE EFFECT OF AGOMELATINE ON OXIDATIVE 
STRESS AND AUTOPHAGY PATHWAY IN OBESITY�rINDUCED 
KIDNEY INJURY 

SP13_014_PA Prempree Sutthasupha CHITOSAN OLIGOSACCHARIDE PREVENTS KIDNEY INJURY IN 
PREDIABETIC RATS 

SP13_015_PA Kittima Winyayong POTENTIAL SYNERGISTIC ANTIMICROBIAL EFFICIENCY OF 
BINARY COMBINATIONS OF Amomum testaceum AND 
Zanthoxylum piperitum��ESSENTIAL OILS AGAINST 
Staphylococcus aureus AND Escherichia coli 

SP13_016_PA Pamela Weber SYNERGISTIC ANTIBACTERIAL EFFECTS OF Zanthoxylum 
limonella and Zingiber cassumunar ESSENTIAL OILS 

SP13_017_PF Puttachard Hensanghong INVESTIGATION OF ANTIOXIDANT AND ANTIMICROBIAL 
ACTIVITIES OF ETHYL ACETATE EXTRACTS FROM FIVE EDIBLE 
MUSHROOMS 

SP13_018_PF Winyu Wongwiwat KNOWLEDGE OF THAI TRADITIONAL HEALER ON 
UTILIZATION OF HERBS IN NAKHON SI THAMMARAT 
PROVINCE�W��IN CASE OF MRS�X��PANEE LUICHAN 

SP13_019_PF Nutkochchatas 
Jumpeephun 

ANTIOXIDANT AND SUN PROTECTION ACTIVITIES OF 
Averrhoa bilimbi L�X��LEAF EXTRACT AND ITS APPLICATION 

SP13_020_PA Saowanee Petkeereerat IN VITRO SCREENING OF ANTIOXIDANT ACTIVITIES OF FOUR 
THAI��MEDICINAL FLOWERS 

SP13_021_PA Jirapast Sichaem �r�rGLUCOSIDASE INHIBITORS FROM THE STEMS AND TWIGS 
OF Garcinia schomburgkiana 

SP13_022_PA Nattharika peedee INHIBITION OF NITRIC OXIDE AND FREE RADICAL 
SCAVENGING ACTIVITIES OF SOME SELECTED THAI 
MEDICINAL FLOWERS 

SP13_023_PF Vachiraporn Ajavakom SYNTHESIS AND CYTOTOXIC ACTIVITY OF 
TETRAHYDROCURCUMIN�rDIHYDROPYRIMIDINONES 
AGAINST SMALL CELL LUNG CANCER �~NCI�rH187�•��CELL LINES 

SP13_024_PA Teerawut Thothaisong SESQUITERPENE AND TRITERPENE FROM THE LEAVES OF 
Shorea siamensis 

SP13_025_PA Wachirachai Pabuprapap TRITERPENOIDS FROM THE FLOWERS OF Mesua ferrea 
SP13_026_PA Yuttana��

Siriwattanasathien 
HALOGENATED SESQUITERPENOIDS FROM Laurencia 
composita 

SP13_027_PA Jintana��Jantham CHEMICAL CONSTITUENTS FROM THE AERIAL PARTS OF 
Euphorbia lactea Haw�X 

SP13_028_PA Watcharapa��Jitkaroon PHENANTHRENES AND BIBENZYLS FROM Dendrobrium 
'Suree Classic' 
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ID Presenter Title 

SP13_029_PA Suphaporn��
Limjirawatthana 

CHEMICAL CONSTITUENTS FROM THE STEMS OF Paederia 
linearis HooK�Xf�X 

SP13_030_PA Kiratiya Eiamthaworn INHIBITORY EFFICACY OF Cordyceps militaris EXTRACTS ON 
SKIN PATHOGENIC BACTERIA AND INFLAMMATION 

SP13_031_PA Engkarat Kingkaew SCREENING AND IDENTIFICATION OF CHOLESTEROL 
LOWERING AND BILE SALT HYDROLASE PRODUCING LACTIC 
ACID BACTERIA FROM THAI PICKLED MUSSELS �~HOI�rDONG�• 

SP13_033_PA Suwichada Jaipea NEW CLASS OF PIPERINE AMIDE ANALOGS AS 
ACETYLCHOLINE ESTERASE �~AChE�•��INHIBITORS 

SP13_034_PA Jesada Maneewong TOTAL SYNTHESIS AND STRUCTURE MODIFICATION OF 
CAERULOMYCIN A, A MARINE NATURAL PRODUCT 

SP13_035_PA Nisachon Tedsree DIVERSITY AND ANTIMICROBIAL ACTIVITY OF ENDOPHYTIC 
ACTINOMYCETES ISOLATED FROM THAI ORCHIDS 

SP13_037_PF Nopawit Khamto STRUCTURAL MODIFICATION OF 2´,4´�rDIHYDROXY�r6 �́r
METHOXY�r3´,5 �́rDIMETHYLCHALCONE FROM SEEDS OF 
Syzygium nervosum A�XCunn ex DC�X��AND THEIR ANTICANCER 
ACTIVITY 

SP13_038_PA Sakchai Hongthong ALKALOIDS FROM TWIGS OF Uvaria grandiflora 
SP13_039_PF Nattasit 

Akkarawongdacha 
SYNTHESIS AND DNA DELIVERY INTO CELLS OF CATIONIC 
LIPITOIDS 

SP13_040_PA Nichakan Whangchai POLYPHENOLIC CONTENTS AND ANTIOXIDANT ACTIVITY OF 
Phyllanthus emblica FRUIT EXTRACTS 

SP13_041_PF Patitta Choosub CYTOTOXIC ACTIVITY SCREENING OF AERIAL PARTS 
EXTRACTS OF Boesenbergia violacea���~K�XLarsen & Triboun�•��
Mood & L�XM�XPrince 

SP13_042_PF Jaranwit��Srijun MICROBIAL TRANSFORMATION OF HEXAHYDROCURCUMIN 
SP13_043_PF Nay Thwe Kyi TAUNGTANGYI AND KARAMET AS NATURAL SKIN 

BEAUTIFIER THANAKA FROM TANINTHARYI TOWNSHIP 
SP13_044_PF Phyu Phyu Aung A COMPARATIVE STUDY ON ANTIOXIDANT ACTIVITIES OF 

PAPAYA LEAVE, SEED AND FLOWER �~Carica Papaya L�X�• 
 

SYMPOSIUM 15�W��Science�rbased Sustainable Tourism 

 

ID Presenter Title 

SP15_002_PA Sittiporn Pengsakun THE RECOVERY POTENTIAL OF CORALS AT MU KO SICHANG, 
THE UPPER GULF OF THAILAND 

SP15_003_PA Wanlaya Klinthong DIVERSITY OF CORAL RECRUITS FROM SETTLEMENT PLATE 
EXPERIMENTS FROM MU KO ANGTHONG, THE WESTERN 
GULF OF THAILAND 

SP15_004_PA Ploypailin 
Rangseethampanya 

DISTRIBUTION OF Chaetodon wiebeli A COMMON 
ORNAMENTAL FISH IN MU KO CHUMPHON NATIONAL PARK 

SP15_005_PA Charernmee Chamchoy COMPOSITION AND ABUNDANCE OF JUVENILE CORALS ON 
SHALLOW REEF FLATS AND REEF SLOPES IN MU KO ANG 
THONG NATIONAL PARK 

SP15_006_PA Rattanawadee Neamsiri ENVIRONMENT FACTORS CONTROLLING CORAL 
RECRUITMENT IN MU KO SAMET, THE EASTERN GULF OF 
THAILAND 



 

The 46th International Congress on Science, Technology and Technology��based Innovation 
142 | S T T 4 6 

 

ID Presenter Title 

SP15_008_PA Siriluck Rongprakhon DISTRIBUTION AND DENSITY OF MACRO�rINVERTEBRATES 
ON SHALLOW REEF FLATS IN KO PHANGAN, SURAT THANI 
PROVINCE 

SP15_009_PA Wiphawan 
Aunkhongthong 

SCLERACTINIAN CORAL COMMUNITIES ON SHALLOW REEF 
FLATS AT MU KO CHUMPHON, THE WESTREN GULF OF 
THAILAND 

SP15_010_PA Napaphach Luangkhamin THE DISTRIBUTION OF THE FLUTED��GIANT CLAM���~Tridacna 
squamosa�•��IN��SURAT��THANI PROVINCE, THAILAND 

SP15_011_PA Sirirat Jaiharn ABUNDANCE OF THE MAGNIFICENT SEA ANEMONE 
�~Heteractis magnifica�•��AND ITS TOURISM POTENTIAL IN 
DIVE SITES AT MU KO CHUMPHON NATIONAL PARK 

SP15_012_PA Bancha Lawang REEF FISH DIVERSTY IN THE ISLANDS OF CHUMPHON 
PROVINCE 

SP15_013_PA Pradchek Klangsin THE ANEMONEFISH Amphiprion perideraion IN THE GULF OF 
THAILAND�W��IDENTIFYING TOURISM SITES WITH HIGH 
SIGHTING POTENTIAL 

SP15_014_PA Arirush Wongnutpranont INCREASING IN DOLPHIN SIGHTINGS AFTER THE PEAK OF 
COVID�r19 PANDEMIC AT HAD KHANOM�tMU KO THALE TAI, 
THAILAND 

SP15_015_PF Vimoltip Singtuen THE PROTOTYPE OF GEOMORPHOLOGICAL SITES FOR 
SUSTAINABLE GEOTOURISM IN THAILAND 

SP15_017_PA Makamas Sutthacheep ACTIVE CORAL RESTORATION USING HIGH STRESS�r
TOLERANT FRAGMENTS FROM SHALLOW REEF FLATS IN THE 
WESTERN GULF OF THAILAND 
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