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Wiwat Ruenglertpanyakul, Dr. rer. nat. 

Principal    
Mahidol Wittayanusorn School 

Message from the Principal 

of Mahidol Wittayanusorn School 

As the principal of Mahidol Wittayanusorn School, I take great pride in 

welcoming all participants of the Thailand International Science Fair 2021 

(TISF 2021), which will take place on 6-8 January, 2021 with the theme 

“Strengthening Sustainability and Resilient Society through Science and 

Technology”. 

Following the success of the TISF held in 2017 and 2019, this is our third time 

hosting the event. The TISF aims to bring together groups of young researchers from all over 

the world to present their science project findings, and exchange their ideas on future trends 

and needs. It has been gratifying to see the ever-increasing number of students pursuing their 

passion for science and making useful contributions to a better world. 

2021 will be another challenging year, as we continue to deal with the consequences of a 

completely unprecedented global pandemic that has had a dramatic effect on all of us. 

However, we believe that this crisis has given us practical lessons on how to deal with the 

unknown. We believe that it is the time to learn to achieve the Sustainable Development 

Goals (SDGs). We also believe that this is a great opportunity for us to develop science and 

technology in order to build resilience in society. 

We have full confidence that all students, teachers and educators will have a wonderful 

experience taking part in the TISF 2021 and interacting with various people from other 

countries. We look forward to meet you virtually in TISF 2021. 
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Program Schedule 

Wednesday, January 6, 2021 (GMT/UTC + 7 Thailand Local Time) 

Time Program Link 

08.30 – 09.00 All participants be prepared for Online Opening Ceremony in Google Meeting Room. 

For TISF 2021 participants only, please check link 

in your email. 

09.00 – 09.30 All participants are expected to be present and on standby in Google Meeting Room. 

09.30 – 11.00 

Opening Ceremony 

• Presided over by HRH Princess Maha Chakri Sirindhorn 

• Keynote Presentation by Prof. Dr.Chatchai Muanprasat,  

Assistant Dean for Graduate Education, Chakri Naruebodindra Medical Institute,  

Faculty of Medicine Ramathibodi Hospital, Mahidol University 

• 4 Selected Student Project Presentations 

11.00 – 13.00 Lunch Break  

13.00 – 15.30 
20 Selected Project Poster Presentations  

(to be presented to HRH Princess Maha Chakri Sirindhorn) 

For TISF 2021 participants only, please check link 

in your email. 

15.30 – 17.00 

Project Poster Presentations (All Projects)   

Session 1 Project Presentations 

(See page 6 for further information) 

https://tisf.mwit.ac.th/exhibition/index.php#proj 

17.10 – 18.30 

Session 2 Project Q & A  

Group A: 17.10 – 17.30            

Group B: 17.30 – 17.50 

Group C: 17.50 – 18.10            

Group D: 18.10 – 18.30 

(See pages 7-22 for further information) 

19.30 – 22.00 Group Activity https://tisf.mwit.ac.th/exhibition/index.php#ga 
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Program Schedule 

Thursday, January 7, 2021 (GMT/UTC + 7 Thailand Local Time) 

Time Program Link 

08.30 – 12.00 
Project Oral Presentations (Live presentation) 

(See pages 23-31 for further information) 
https://tisf.mwit.ac.th/exhibition/index.php#proj 

12.00 – 13.00 Lunch Break  

13.00 – 14.00 [For Students] Virtual Tour  https://tisf.mwit.ac.th/exhibition/index.php#vt 

13.00 – 17.00 
[For Principals & Teachers] Principal Panel Discussion and Teacher Sharing Session  

(See pages 32-44 for further information) 
https://tisf.mwit.ac.th/exhibition/index.php#ts 

19.00 – 21.00 Student Activity https://tisf.mwit.ac.th/exhibition/index.php#sa 

 

Friday, January 8, 2021 (GMT/UTC + 7 Thailand Local Time) 

Time Program Link 

08.30 – 11.00 

• Cultural Show 

• Group Activity Presentation 

• Award Ceremony 

• Closing Ceremony 

For TISF 2021 participants only, please check link 

in your email. 

Remark: The schedule is subject to change.
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Keynote Speaker 

 

"Drug Discovery Research for  

  Sustainable Development of Health Products" 

Professor Dr.Chatchai Muanprasat  

Assistant Dean for Graduate Education,  

Chakri Naruebodindra Medical Institute,  

Faculty of Medicine Ramathibodi Hospital, Mahidol University 

 

 Professor Chatchai Muanprasat finished Ph.D. in Physiology from the Faculty of 

Science Mahidol University and M.D. from the Faculth of Medicine Ramathibodi Hospital. In 

addition, he got training in drug discovery from the University of California, San Francisco. He 

published 70 papers and coinvented 3 patents related to application of synthetic and natural 

compounds for the development of anti-diarrheal drugs. He received several prestigious 

awards including 2013 Young Scientist Award from the Foundation for the Promotion of 

Science and Technology under the Patronage of His Majesty the King, 2014 Mahidol University 

Prize for Excellence in Teaching and 2017 TRF-OHEC-Scopus Researcher Award (Health 

Science) from the Thailand Research Fund, Office of the Higher Education Commission and 

Elsevier. He is now Professor of Physiology and Assistant Dean for Graduate Education and 

Research at the Faculty of Medicine Ramathibodi Hospital Mahidol University.            
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Students’ Project Poster Presentation Schedule 

Wednesday, January 6, 2021 
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Student Project Poster Presentation Schedule 

Wednesday, January 6, 2021 
 

Session 1: Project presentation (15.30 – 17.00 Thailand Local Time) 

Meeting Room 1 
(Biology group 1) 

Meeting Room 2 
(Biology group 2) 

BI-01 
BI-02 
BI-03 
BI-04 
BI-05 

BI-06 
BI-07 
BI-08 
BI-09 
BI-10 

BI-11 
BI-12 
BI-13 
BI-14 
BI-15 

BI-16 
BI-17 
BI-18 
BI-19 
BI-20 

BI-21 
BI-22 
BI-23 
BI-24 
BI-25 

BI-26 
BI-27 
BI-28 
BI-29 
BI-30 

BI-31 
BI-32 
BI-33 
BI-34 
BI-35 

BI-36 
BI-37 
BI-38 
BI-39 
BI-40 

Meeting Room 3 
(Chemistry group 1) 

Meeting Room 4 
(Chemistry group 2) 

CH-01 
CH-02 
CH-03 
CH-04 
CH-05 

CH-06 
CH-07 
CH-08 
CH-09 
CH-10 

CH-11 
CH-12 
CH-13 
CH-14 
CH-15 

CH-16 
CH-17 
CH-18 

CH-19 
CH-20 
CH-21 
CH-22 
CH-23 

CH-24 
CH-25 
CH-26 
CH-27 
CH-28 

CH-29 
CH-30 
CH-31 
CH-32 
CH-33 

CH-34 
CH-35 

Meeting Room 5 
(Mathematics & Physics and Astronomy 

group 1) 

Meeting Room 6 
(Mathematics & Physics and Astronomy 

group 2) 

MA-01 
MA-02 
MA-03 
MA-04 
MA-05 

PH-01 
PH-02 
PH-03 
PH-04 
PH-05 

PH-06 
PH-07 
PH-08 
PH-09 
PH-10 

PH-11 
PH-12 
PH-13 
PH-14 

MA-06 
MA-07 
MA-08 
MA-09 
MA-10 

PH-15 
PH-16 
PH-17 
PH-18 
PH-19 

PH-20 
PH-21 
PH-22 
PH-23 

PH-24 
PH-25 
PH-26 
PH-27 

Meeting Room 7 
(Computer Science & Social Science and 

Liberal Arts) 

 

CO-01 
CO-02 
CO-03 
CO-04 
CO-05 
CO-06 
CO-07 

CO-08 
CO-09 
CO-10 
CO-11 
CO-12 
CO-13 

CO-14 
CO-15 
CO-16 
CO-17 
CO-18 
CO-19 

LA-01 
LA-02 
LA-03 
LA-04 
LA-05 
LA-06 
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Session 2: Project Q & A (17.10 – 18.30 Thailand Local Time) 

Group A: 17.10 – 17.30                                                   Group B: 17.30 – 17.50 
Group C: 17.50 – 18.10                                                   Group D: 18.10 – 18.30 

No. 
Project 

code 
Group 

Poster 

presentation 

Project  

Q & A 
Project Title School Presenter(s) 

1 BI-01 C Meeting Room 1 17.50 – 18.10 The effect of antiretroviral therapy on long 

Non-coding RNA transcription in Thai HIV-1 

Infected Individuals 

Mahidol Wittayanusorn 

School, Thailand 

Pat Dechawichitlert  

Prawee Sinweeruthai 

Pakin Powwattanasuk 

2 BI-02 D Meeting Room 1 18.10 – 18.30 Production of shrimp arginine kinase and 

myosin light chain causing allergenicity in 

Thai patients by genetic engineering 

Mahidol Wittayanusorn 

School, Thailand 

Sirada Limwongse 

Kan Kijroongrojana 

3 BI-03 A Meeting Room 1 17.10 – 17.30 Bio-formulation development from 

Myrothecium inundatum for controlling 

water lettuce 

Mahidol Wittayanusorn 

School, Thailand 

Anurak Viriyapoomsiri 

Rachain Khawsurijan 

4 BI-04 B Meeting Room 1 17.30 – 17.50 Re-designing of gel electrophoresis as high 

school instructional media 

Mahidol Wittayanusorn 

School, Thailand 

Thanasin Chalermchat 

Pannapat Aschariyapakorn 

Peeradon Tumstan 

5 BI-05 C Meeting Room 1 17.50 – 18.10 Efficiency of crude extracts from Chaetomium 

globosum to inhibit Bipolaris maydis cause of 

maize leaf blight 

Mahidol Wittayanusorn 

School, Thailand 

Tharadorn Ungprasit  

Thatchawat Panyavuthilert 

Sirawitch Swangjang 

6 BI-06 D Meeting Room 1 18.10 – 18.30 Alcoholic fermentation enhancement using 

Flammulina velutipes stipe 

Mahidol Wittayanusorn 

School, Thailand 

Kritsana Chaimukdasakul  

Hansalak Senarak 

7 BI-07 A Meeting Room 1 17.10 – 17.30 Study the relationship between the density of 

Pleurotus ostreatus mycelium in a material 

with the compressive strength of the material 

Mahidol Wittayanusorn 

School, Thailand 

Kitinut Kerethum 

Pongthawat Jongjit 

Wutipat Rattanakasorn 

8 BI-08 B Meeting Room 1 

 

17.30 – 17.50 The effect of phytoestrogen from White 

Kwao Krua (Pueraria candollei var. mirifica) 

on the reproduction of water fleas (Moina 

macrocopa) 

Mahidol Wittayanusorn 

School, Thailand 

Ajiraya Saliddiphant 

Pannasit Mee-in 

Phongporn Thanapanakulsak 
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No. 
Project 

code 
Group 

Poster 

presentation 

Project  

Q & A 
Project Title School Presenter(s) 

9 BI-09 C Meeting Room 1 17.50 – 18.10 Modification of a recipe for low calorie 

chocolate with Stevia 

Mahidol Wittayanusorn 

School, Thailand 

Kanathip Kwaphongphitoon 

Gunkanid Sriyudthasak 

Phannaphat Sahaya 

10 BI-10 D Meeting Room 1 18.10 – 18.30 Development of PM2.5 mask using chitosan 

nanofibers 

Mahidol Wittayanusorn 

School, Thailand 

Napat Phuckpattanachai  

Panisara Keatbundit 

Pitipa Kaewpuang 

11 BI-11 A Meeting Room 1 17.10 – 17.30 A comparison between noodles mixed with 

Auricularia auricula-judae and Lentinus 

edodes 

Mahidol Wittayanusorn 

School, Thailand 

Pemika Kriangasame 

Tamonwan Poemponkrang  

Marisa Ke-aes 

12 BI-12 B Meeting Room 1 17.30 – 17.50 Adhesion of nitrifying bacteria on 

bioremediation media from Pleurotus 

pulmonarius mycelium 

Mahidol Wittayanusorn 

School, Thailand 

Arthitaya Sima-Aree 

Krittee Meemongkol 

Napol Pintavirooj 

13 BI-13 C Meeting Room 1 17.50 – 18.10 Comparative amount of antioxidant in 

Chinese tea from Thailand and tea from 

Japan 

Mahidol Wittayanusorn 

School, Thailand 

Kanokwan Thaoto 

Rinrada Sanyanubarn   

Tanaporn Subphachaisirikul 

14 BI-14 D Meeting Room 1 18.10 – 18.30 Effect of heat on the amount of antioxidants 

in starch produced by sweet potato, taro and 

banana 

Mahidol Wittayanusorn 

School, Thailand 

Kornkarnpat Rattanapiratanon 

Tamonwan Kobkuerkul 

15 BI-15 A Meeting Room 1 17.10 – 17.30 Distribution of PBP genes of bacteria in 

Thailand 

Mahidol Wittayanusorn 

School, Thailand 

Chanya Mekasuwandumrong 

Kanyanan Yooprasertchai 

Parima Chonwihanpan 

16 BI-16 B Meeting Room 1 17.30 – 17.50 Development of molecular markers to 

identify Thai herbs at species level 

authentication 

Mahidol Wittayanusorn 

School, Thailand 

Atsuki Matsuzawa 

Kornvarun Tirananmongkol 

Mingkwan Rattanasiwamok 

17 BI-17 C Meeting Room 1 17.50 – 18.10 The efficacy testing of inhibiting colon cancer 

cells with peptides obtained from protein 

analysis in Golden Apple Snail (Pomacea 

canaliculata) by bioinformatics methods 

Mahidol Wittayanusorn 

School, Thailand 

Nicharee Chuekittisak 

Natthakit Kiattimongkol 

Jidapa Suwanno 
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No. 
Project 

code 
Group 

Poster 

presentation 

Project  

Q & A 
Project Title School Presenter(s) 

18 BI-18 D Meeting Room 1 18.10 – 18.30 Prediction and selection of anticancer 

peptide from Cordyceps militaris peptidome 

using bioinformatics 

Mahidol Wittayanusorn 

School, Thailand 

Jarinyagon Chantawannakul 

Panninuch Chatpattanasiri 

19 BI-19 A Meeting Room 1 17.10 – 17.30 Efficiency of carboxymethyl cellulose (CMC) 

and potassium permanganate (KMnO4) in 

storing and prolonging shelf-life of post-

harvest in cultivated banana (Musa 

sapientum L.) 

Mahidol Wittayanusorn 

School, Thailand 

Prapakorn Tanyakul 

Chanagan Prasomsri  

Thammarath Thiamsuk 

20 BI-20 B Meeting Room 1 17.30 – 17.50 Development of age measuring program of 

chicken egg to study its freshness 

Mahidol Wittayanusorn 

School, Thailand 

Kongpop Limrattanaphun 

Chonrasit Chinvarakorn 

Pat Khuandamrongtham 

21 BI-21 C Meeting Room 2 17.50 – 18.10 Comparison of strength of biomaterial from 

organic agricultural wastes using fungi as a 

connector 

Mahidol Wittayanusorn 

School, Thailand 

Vitchapol Nakaratana 

22 BI-22 D Meeting Room 2 18.10 – 18.30 Efficiency of concrete materials made with 

waste foundry sand treated with fungi 

Mahidol Wittayanusorn 

School, Thailand 

Phutanate Pisutsin 

Sarunwich Juntramil 

Nobtham Jirajarus 

23 BI-23 A Meeting Room 2 17.10 – 17.30 Arm and leg muscle training for 3-point 

shooting accuracy in Mahidol Wittayanusorn 

male students 

Mahidol Wittayanusorn 

School, Thailand 

Chayaphon Laoprasertsit 

Patihan Yingwongwiwat 

Ekanut Jamsai 

24 BI-24 B Meeting Room 2 17.30 – 17.50 Website development and QR-code 

application for plant database accession in 

Mahidol Wittayanusorn School 

Mahidol Wittayanusorn 

School, Thailand 

Patpong Panjaarnon 

Papop Techataweewan 

Hathaitham Rattanasatien 

25 BI-25 C Meeting Room 2 17.50 – 18.10 Development of biodegradable films based 

on durian seed starch 

PSU. Wittayanusorn 

School, Thailand 

 

Nayada Chanead 

Nannapat Wichian 

26 BI-26 D Meeting Room 2 18.10 – 18.30 Preparation and properties of antibacterial 

natural rubber latex foam 

Demonstration Prince 

of Songkla University 

School, Thailand 

Khattaliya Korkiatpithak 

Yanisa Boonthong 
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No. 
Project 

code 
Group 

Poster 

presentation 

Project  

Q & A 
Project Title School Presenter(s) 

27 BI-27 A Meeting Room 2 17.10 – 17.30 Test of the efficacy of crude extracted from 

betel leaves to the control rice blast disease 

in rice field 

Princess Chulabhorn 

Science High School 

Buriram, Thailand 

Chonlada Chaiyotha 

Saranyaporn Sombut 

Supitchaya Japa 

28 BI-28 B Meeting Room 2 17.30 – 17.50 Preparation and study of efficacy of beads 

mixed with fang herbal extract for medical 

application 

Princess Chulabhorn 

Science High School 

Phitsanulok, Thailand 

Benjapohn Khamthapthim 

Phithaiporn Saesue 

29 BI-29 C Meeting Room 2 17.50 – 18.10 Study of lactic acid bacteria from fermented 

food that produce antibacterial substances 

against skin pathogenic bacteria for 

development of anti-acne and anti-skin 

pathogenic bacterial gel product 

Chiang Mai University 

Demonstration School, 

Thailand 

Supapeach Huangmitr  

Siriprapa Pithakum 

30 BI-30 D Meeting Room 2 18.10 – 18.30 Wound dressing for diabetic patient by 

cellulose from bacteria Acetobacter xylinum 

mixed with shallot extract 

Princess Chulabhorn 

Science High School 

Phetchaburi, Thailand 

Jittima Jantharam  

Narongsak Pathummasute 

31 BI-31 A Meeting Room 2 17.10 – 17.30 The study of the concentration of sodium 

chloride solutions and duration on the 

efficiency of chromosome dye from 

Tachardia lacca, Vigna unguiculata subsp. 

sesquipedalis, Kaempferia parviflora and 

Eleutherine palmifolia 

Princess Chulabhorn 

Science High School 

Chiang Rai, Thailand 

Phiphat Phinitsuwan 

Chalisa Suthaphot  

Benya Sukhochaiwanich 

32 BI-32 B Meeting Room 2 17.30 – 17.50 Using CRISPR Cas9 for sequence specific 

elimination of antibiotic resistance bacteria 

Naresuan University 

Secondary 

Demonstration School, 

Thailand 

Tarit Kaewsuk 

Settawut Buadee 

33 BI-33 C Meeting Room 2 17.50 – 18.10 Alveolar Rhabdomyosarcoma (RMS) and the 

unfolded protein response (UPR) 

Fort Richmond 

Collegiate, Canada 

Bhavya Bhushan 

Madhumita Chandrasekaran  
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No. 
Project 

code 
Group 

Poster 

presentation 

Project  

Q & A 
Project Title School Presenter(s) 

34 BI-34 D Meeting Room 2 18.10 – 18.30 Molecular and biochemical characterizations 

of a new cold-active and mildly alkaline β-

mannanase from Verrucomicrobiae 

bacterium DG1235 

Shanghai High School, 

China 

Chun Kin Kingsley Poon 

35 BI-35 A Meeting Room 2 17.10 – 17.30 Identification of blood type determination 

genetics using SNP 

Seoul Science High 

School, Korea 

Ye Ram Yoon 

Jae Hyeon Choi  

Gyu Seong Shim 

36 BI-36 B Meeting Room 2 17.30 – 17.50 Evaluation of the utilization of seed-produced 

substances in the germination process 

Tokyo Tech High School 

of Science and 

Technology, Japan 

Yuta Matsubara 

Eito Tomita 

37 BI-37 C Meeting Room 2 17.50 – 18.10 Learning behaviour in Macropodus 

opercularis 

Leo Baeck Education 

Center, Israel 

Oded Rappel 

Shai Assaf  

Noa Braver 

38 BI-38 D Meeting Room 2 18.10 – 18.30 MicroRNA-profiling based screening of non-

small-cell lung cancer in plasma 

NUS High School of 

Mathematics and 

Science, Singapore 

Shevonne Chia 

Cheng Yi  

Nicole Tang 

39 BI-39 A Meeting Room 2 17.10 – 17.30 Biodegradable fibre-reinforced radiant 

barrier 

Sekolah Menengah 

Jenis Kebangsaan Heng 

Ee, Pulau Pinang, 

Malaysia 

Pei-Zhe Lee 

Song Lin Yeng  

John How Kai Wong 

 

40 BI-40 B Meeting Room 2 17.30 – 17.50 Comparison of antioxidants found in teas Ritsumeikan High 

School, Japan 

Minami Sensui  

Suzuha Hayashida 

41 CH-01 D Meeting Room 3 18.10 – 18.30 Development of polydiacetylene-based 

sensor for formaldehyde detection 

Mahidol Wittayanusorn 

School, Thailand 

Poovapat Theamjanya 

Jirut Phanutecha 

Krit Maneetes 

42 CH-02 A Meeting Room 3 17.10 – 17.30 Carbon dots based sensor for detecting 

paraquat 

 

Mahidol Wittayanusorn 

School, Thailand 

Irene Siriadun 

Thanatep Limpanichkul 

Sakkarin Nonthapa  
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No. 
Project 

code 
Group 

Poster 

presentation 

Project  

Q & A 
Project Title School Presenter(s) 

43 CH-03 B Meeting Room 3 17.30 – 17.50 Activated carbon from corn husk for Al-air 

battery 

Mahidol Wittayanusorn 

School, Thailand 

Kanta Yorwittaya 

Thanyaporn Manochaiwutikul 

Sarita Taveemunputtakarn 

44 CH-04 C Meeting Room 3 17.50 – 18.10 Green synthesis of silver nanoparticles from 

Catunaregam tomentosa extract 

Mahidol Wittayanusorn 

School, Thailand 

Chanyapat Ittibenjapong 

Prit Kanjanahitanon 

Punnita Chaichamni 

45 CH-05 D Meeting Room 3 18.10 – 18.30 Immobilization of crudely extracted enzyme 

from water hyacinth for phenol removal from 

water 

Mahidol Wittayanusorn 

School, Thailand 

Napat Hutsuwankul 

Chayanis Phisuthvararom 

46 CH-06 A Meeting Room 3 17.10 – 17.30 The development of a sensor for automatic 

determination of Pb2+ in water 

Mahidol Wittayanusorn 

School, Thailand 

Punnawit Soothimoke 

Suchanan Kanjanarat  

Parintorn Suwantawee 

47 CH-07 B Meeting Room 3 17.30 – 17.50 Biodegradable polymer reinforced with 

banana fibers for orthopedic splints 

Mahidol Wittayanusorn 

School, Thailand 

Thanyamon Lilitkarntakul 

Phimlaphat Sriphatphiriyakun 

Natchanan Wangwiwatdecha 

48 CH-08 C Meeting Room 3 17.50 – 18.10 Developing jute (Corchorus capsularis) fiber 

for reinforcing in polyester resin 

Mahidol Wittayanusorn 

School, Thailand 

Gunn Kittichaidamrong  

Nattan Wangthavorn  

Thanapat Mookdanit 

49 CH-09 D Meeting Room 3 18.10 – 18.30 Preparation of Fe-doped TiO2 thin film by 

basic blade coating using in water treatment 

device 

Mahidol Wittayanusorn 

School, Thailand 

Buaaroon Sereecharoensatit 

Nattawut Rienrungrot 

Sirada Maitreejit 

50 CH-10 A Meeting Room 3 17.10 – 17.30 Preparation of calcium carbonate 

nanoparticles for using in hydrophobic spray 

Mahidol Wittayanusorn 

School, Thailand 

Kittitouch Phewnoul 

Kodchapun Sukkert  

Thanathorn Limphitakphong 

51 CH-11 B Meeting Room 3 17.30 – 17.50 The preparation of CuO thin film by spray 

pyrolysis technique for H2S sensor device 

Mahidol Wittayanusorn 

School, Thailand 

Pumipat Jirapattarapoom 

Pheerawas Thitisakmethee 

Tanakorn Temaismithi 

52 CH-12 C Meeting Room 3 17.50 – 18.10 Determination of chlorpyrifos in Yong canal, 

Phutthamonthon, Nakhon Pathom 

Mahidol Wittayanusorn 

School, Thailand 

Sirawich Saranakomkoop 

Thanakrit Kanjanaroat 
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No. 
Project 

code 
Group 

Poster 

presentation 

Project  

Q & A 
Project Title School Presenter(s) 

53 CH-13 D Meeting Room 3 18.10 – 18.30 Potential growth inhibition of chlorella by 

extracting from Cuminum cyminum’s seeds 

and Piper nigrum’s seeds 

Mahidol Wittayanusorn 

School, Thailand 

Kullapass Tepta  

Supapitch Boonyarattanasiri  

Wasin Promjun 

54 CH-14 A Meeting Room 3 17.10 – 17.30 The effect of substitution on 2,6-

diaminopyridine as a molecular spring using 

DFT 

Mahidol Wittayanusorn 

School, Thailand 

Amolwan Narasirorat  

Pattaramon Thianmontri 

Thunyatorn Thianmontri 

55 CH-15 B Meeting Room 3 17.30 – 17.50 Electronic structures and nature of the 

bonding of Ni6-xFex (x = 0 - 6) using theoretical 

study 

 

Mahidol Wittayanusorn 

School, Thailand 

Rachata Walsri  

Phatcharapon 

Kasemthamsawang 

Kananat A-tatatkavanichkul 

56 CH-16 C Meeting Room 3 

 

17.50 – 18.10 

 

The effect of substitution on reactivity of 

pincer palladacycle catalysts for cross-

coupling reaction between propargylic and 

bis-methylstannyl substrate 

Mahidol Wittayanusorn 

School, Thailand 

Chonlanart Jitperawat  

Tetus Rattanasirimaneewate 

Tharathon Sopitthikul 

57 CH-17 D Meeting Room 3 

 

18.10 – 18.30 Novel method of tri-chemicals testing by 

CMYK color theory: Creative idea of 

knowledge integration towards versatile 

applications in chemistry 

Mahidol Wittayanusorn 

School, Thailand 

Panathorn Techapeetikul 

Worachet Suthismith 

Jeeraphat Kledkruemas 

58 CH-18 A Meeting Room 3 

 

17.10 – 17.30 Detection of bisphenol A from drinking water 

in plastic bottles using film coated by 

modified silver nanoparticles 

Mahidol Wittayanusorn 

School, Thailand 

Tin Saitrong 

Suwijack Thippayanate  

Adulyakup Burbutr 

59 CH-19 B Meeting Room 4 17.30 – 17.50 Calcium hydroxide nanoparticles-coated 

broken-milled rice foam: Eco-friendly 

approach to reduce ocean acidification 

Mahidol Wittayanusorn 

School, Thailand 

Kantaphon Ngunbunsri  

Chinapat Khumpitak 

Prachaya Intra 

60 CH-20 C Meeting Room 4 17.50 – 18.10 Synthesis and application of chitosan-silver 

nanoparticle films 

Mahidol Wittayanusorn 

School, Thailand 

Katchabongkoch Morsup 

Naphat Komenake 

Phatcharawalai Wongsuwan 
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No. 
Project 

code 
Group 

Poster 

presentation 

Project  

Q & A 
Project Title School Presenter(s) 

61 CH-21 D Meeting Room 4 18.10 – 18.30 The synthesis of nanocellulose from coconut 

fiber 

Mahidol Wittayanusorn 

School, Thailand 

Peeranut Kosujja  

Aeurkarn Sawedsuttipan 

Uaangkoon Phoompitakphong 

62 CH-22 A Meeting Room 4 17.10 – 17.30 Development of rice straw composites for 

flame retardant 

Mahidol Wittayanusorn 

School, Thailand 

Sarocha Smoephark  

Issaraporn Suphaaksorn 

Patcharaporn Bunyasuwan 

63 CH-23 B Meeting Room 4 17.30 – 17.50 Producing electricity by microbial fuel cell Mahidol Wittayanusorn 

School, Thailand 

Pimmada Kijthammarat 

Phraewa Arunsaengsilp 

64 CH-24 C Meeting Room 4 17.50 – 18.10 Development of FeS coated sand and 

diatomite for arsenic contaminated water 

treatment under anoxic condition 

Mahidol Wittayanusorn 

School, Thailand 

Punn Lertjaturapat  

Purinut Pongtummarak 

Watcharasan Theerachatanan 

65 CH-25 D Meeting Room 4 18.10 – 18.30 The release rate of Doxorubicin and Paclitaxel 

from PLGA delivery system 

Mahidol Wittayanusorn 

School, Thailand 

Chadaporn Sinthupinyo  

Apichaya Boonvises  

Peerapong Titipanrungsarit 

66 CH-26 A Meeting Room 4 17.10 – 17.30 An eco-friendly bioplastic film obtained from 

water hyacinth  

Kamnoetvidya Science 

Academy, Thailand 

Siriwut Siripromsombut 

Tanyanat Ruansoong 

67 CH-27 B Meeting Room 4 17.30 – 17.50 Comparison study of blood glucose levels 

alternation in different 3 types of blood 

collection tubes in fasting and non-fasting 

volunteers 

Princess Chulabhorn 

Science High School, 

Pathumthani, Thailand 

Danaiporn Suktarom 

Jiranan Apikusalophakorn 

 

68 CH-28 C Meeting Room 4 17.50 – 18.10 Monitoring of ambient nitrogen dioxide 

concentrations in Muang Trang district by 

passive sampling method 

Princess Chulabhorn 

Science High School 

Trang, Thailand 

Yossaworn Chumak  

Kantapong Pennim 

 

69 CH-29 D Meeting Room 4 18.10 – 18.30 Magnetic fluid biochar, eco-friendly novel 

from sawdust for wastewater treatment 

Princess Chulabhorn 

Science High School 

Nakhon Si Thammarat, 

Thailand 

Kridtapon Petkaewna 

Thipparada Berkban  
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No. 
Project 

code 
Group 

Poster 

presentation 

Project  

Q & A 
Project Title School Presenter(s) 

70 CH-30 A Meeting Room 4 17.10 – 17.30 

 

“Dye-Sensitized Solar Cell” How to make 

electricity from things we use in daily life 

Aichi Prefectural Handa 

High School, Japan 

Kirara Watanabe 

Togo Kurauchi   

Takuto Shimoda  

71 CH-31 B Meeting Room 4 17.30 – 17.50 Synthesis and toxicity testing of  

N-Sulfobenzoyl chitosan 

Philippine Science High 

School Main Campus, 

Philippines 

Mary Liv Faylinn Q. Licardo  

Nicole Grace M. Ngabit 

72 CH-32 C Meeting Room 4 17.50 – 18.10 Development of polydiacetylene sensor for 

formaldehyde detection 

National Junior College, 

Singapore 

Pei Rong Toh  

Evelyn Lai 

73 CH-33 D Meeting Room 4 18.10 – 18.30 Improvement of gas adsorption efficiency of 

fragile porphyrin-based MOFs 

Korea Science Academy 

of KAIST, Korea 

 

Seunguk Kang 

Chanwoo Kang 

Gyumin Seol 

74 CH-34 A Meeting Room 4 17.10 – 17.30 Sustainable microbial fuel cell design for 

efficient wastewater treatment and effective 

electricity generation  

National Junior College, 

Singapore 

 

Richelle Tan 

Ee Ling Tan 

 

75 CH-35 B Meeting Room 4 17.30 – 17.50 Getting the scoop on Vanilloids; Nature’s 

favourite flavourings 

Camborne Science and 

International Academy, 

United Kingdom 

Ugne Grabyte-Coleman 

Isaac Feldman 

Alberto Thornton 

76 CO-01 A Meeting Room 7 17.10 – 17.30 Thai herb classification using deep learning Mahidol Wittayanusorn 

School, Thailand 

Aksarapak Supradit 

Krisadiphong Kanchanupakrit 

Thanwarat Chanaphan 

77 CO-02 B Meeting Room 7 17.30 – 17.50 Fall detection system in the toilet Mahidol Wittayanusorn 

School, Thailand 

Lalana Srisongkram 

Witchayut Charoonsak 

Siraphob Chakravalvibul 

78 CO-03 C Meeting Room 7 17.50 – 18.10 Think cAr Math: Application for mathematical 

development of fundamental equation 

Mahidol Wittayanusorn 

School, Thailand 

Phurinat Phrukkanon 

Pavida Malitong 

Buris Hongprapasr 

79 CO-04 D Meeting Room 7 18.10 – 18.30 Software for helping patients and disabled to 

communicate by using BCI 

Mahidol Wittayanusorn 

School, Thailand 

Nichapat Panyasukum 

Thunjira Wongwaikhunanan  

Ratha Putthachaikul 
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No. 
Project 

code 
Group 

Poster 

presentation 

Project  

Q & A 
Project Title School Presenter(s) 

80 CO-05 A Meeting Room 7 17.10 – 17.30 Sensory gloves for converting Thai sign 

language into text 

Mahidol Wittayanusorn 

School, Thailand 

Nattamon Mekthon 

Thanyaporn Khawplad 

Yanika Seawsirikul 

81 CO-06 B Meeting Room 7 17.30 – 17.50 Personnel authentication via identities 

features 

Mahidol Wittayanusorn 

School, Thailand 

Pongpanot Pitugboot 

Wasawat Jaiprom 

Kaittechin Rungruengsakorn 

82 CO-07 C Meeting Room 7 17.50 – 18.10 Image processing of CT scan image for liver 

localization 

Mahidol Wittayanusorn 

School, Thailand 

Kusuma Jaipiam 

Sirapat Charukamnertkanok 

83 CO-08 D Meeting Room 7 18.10 – 18.30 Automatic detection of Thai skoi language in 

online social networks using word and 

character level representation and machine 

learning 

Mahidol Wittayanusorn 

School, Thailand 

Chayapat 

Leardngammongkolkul 

Chanpit Phantsangiemjit 

Punthiwat Thummanoonluk 

84 CO-09 A Meeting Room 7 17.10 – 17.30 The study and development of an 

engineering model of picosatellite (CUBESAT) 

for testing in near space by using a high 

altitude balloon 

Princess Chulabhorn 

Science High School 

Chonburi, Thailand 

Chitiphat Auvichien 

Thanakrit Sirimongkolwattan 

Watcharasak Prommanee 

 

85 CO-10 B Meeting Room 7 17.30 – 17.50 The automatic warning of crab molting 

detection by the application 

Princess Chulabhorn 

Science High School 

Satun, Thailand 

Apinya Khongkaphach 

Pharadon Sadon 

Yonradee Chulanon 

86 CO-11 C Meeting Room 7 17.50 – 18.10 Smart box for preventing a motorcycle 

accident 

Lukhamhanwarincham- 

rab School, Thailand 

Punnatat Buppata 

Apiwish Koosiri 

Wuttichai Rachatapakanan 

87 CO-12 D Meeting Room 7 18.10 – 18.30 Cardiomegaly screening from chest X-ray 

using deep learning 

Suankularb Wittayalai 

Rangsit School, 

Thailand 

Wanwarin Duangjan 

Poom Kraisai 

88 CO-13 A Meeting Room 7 17.10 – 17.30 Finger exercise equipment for severe trigger 

finger patients after postoperative surgery 

Princess Chulabhorn 

Science High School 

Loei, Thailand 

Nattanon Sophonrat 

Nattaphon Naewtan  

Sasitorn Pikulkaw 
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No. 
Project 

code 
Group 

Poster 

presentation 

Project  

Q & A 
Project Title School Presenter(s) 

89 CO-14 B Meeting Room 7 17.30 – 17.50 WORTH System Anderson Serangoon 

Junior College, 

Singapore 

Clarissa Koh  

Yin Heng Loh 

Jenna Alice Luhur 

90 CO-15 C Meeting Room 7 17.50 – 18.10 Smart Botanical Sekolah Menengah 

Kebangsaan Kampong 

Selamat, Malaysia 

Alis Batrisya Binti Shabudin 

Mohamad Amirul Hakimi Bin 

Riduan 

Wei Keong Yong 

91 CO-16 D Meeting Room 7 18.10 – 18.30 ‘AI Serum’ – A Mental health development 

application 

Vasant Valley School, 

India 

Advaita Sehgal 

Aryan Agarwal 

Siddhant Nagrath 

92 CO-17 A Meeting Room 7 17.10 – 17.30 Wecker mat 

 

Sekolah Menengah 

Kebangsaan Datuk Onn 

Butterworth, Malaysia 

Kirtiga Manickavasagam 

Navinraaj Nosivanatha 

Shaarvikka Thinagaran 

93 CO-18 B Meeting Room 7 17.30 – 17.50 Robust sum Sekolah Menengah 

Kebangsaan Saujana 

Indah, Malaysia 

Nur Fatihah binti Mohd 

Shamsulnizam 

Qaisarah binti Shamsul Azran 

94 CO-19 C Meeting Room 7 17.50 – 18.10 Smart farm New Generation 

School, Preah Sisowath 

High School, Cambodia 

Kim Vathanak  

Heng Serey 

Vilya Seang 

95 LA-01 D Meeting Room 7 18.10 – 18.30 A GIS-based approach for analyzing saline 

water intrusion in Tha-Chin River 

Mahidol Wittayanusorn 

School, Thailand 

Sumetha Fang  

Lapasrada Ongthiemsak 

96 LA-02 A Meeting Room 7 17.10 – 17.30 Study and development of software for music 

notation 

Mahidol Wittayanusorn 

School, Thailand 

Puchiss Phromchang 

Wootinun Ouppapong 

97 LA-03 B Meeting Room 7 17.30 – 17.50 Climate week – Awareness rising Droste-Hülshoff-

Gymnasium, Germany 

Denise Doganay 

Mira Annika John 

Philipp Johannes rainer 

Bergmann 
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Project 

code 
Group 

Poster 

presentation 

Project  

Q & A 
Project Title School Presenter(s) 

98 LA-04 C Meeting Room 7 17.50 – 18.10 

 

VRIR Vientiane Secondary 

School, Lao P.D.R. 

Phithack Douangpasith 

Phonesavanh Chansomphou 

Phoyphailin Khiengsombath 

99 LA-05 D Meeting Room 7 18.10 – 18.30 Choco-night: A healthier way to help you 

sleep 

Alam Shah Science 

School, Malaysia 

Hafiz Bin Borhanudin 

Mohamad Nur Huzeer 

Muhammad Harraz Nazhan 

100 LA-06 A Meeting Room 7 17.10 – 17.30 iESi Bag: iEmergency Safety Intelligence Bag Chulalongkorn 

University 

Demonstration 

Secondary School, 

Thailand 

Jaomai Tungsiripat 

101 MA-01 C Meeting Room 5 17.50 – 18.10 Length of curves generated from rolling 

ellipse 

Mahidol Wittayanusorn 

School, Thailand 

Supakorn Nilsuwan 

102 MA-02 D Meeting Room 5 18.10 – 18.30 Fibonacci mutant bunnies sequences Mahidol Wittayanusorn 

School, Thailand 

Bhuchit Sirilapphokin 

Palapol Limkul 

103 MA-03 A Meeting Room 5 17.10 – 17.30 Improvement of product distribution 

efficiency using double-weighted flow 

network on lexicographic product of path 

graph and empty graph 

Mahidol Wittayanusorn 

School, Thailand 

Chayapol Chaoveeraprasit 

Natchanon Sarathana 

Tanakrit Kamonsumlitpon 

104 MA-04 B Meeting Room 5 17.30 – 17.50 A bound on optimal grouping of weighted 

complete graphs 

Mahidol Wittayanusorn 

School, Thailand 

Papon Lapate 

Woramate Phukjaroenphol 

Thammatat Tantisevee 

105 MA-05 C Meeting Room 5 17.50 – 18.10 To find a number of different laying methods 

when using the least amount of bishop on    

𝒏 × 𝒏 chessboard 

Mahidol Wittayanusorn 

School, Thailand 

Teetut Bamroongshawgasame 

Thirathawat Narongkarndee 

106 MA-06 D Meeting Room 6 18.10 – 18.30 The alternative solutions of complex lights 

out puzzles 

Mahidol Wittayanusorn 

School, Thailand 

Sitchai Rattanakarm 

Bussabongkoch Yoosiri 

Jongruk Pukdee 
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Group 

Poster 

presentation 

Project  

Q & A 
Project Title School Presenter(s) 

107 MA-07 A Meeting Room 6 17.10 – 17.30 Optimal positions for security cameras in the 

hall of boy dormitory at Mahidol 

Wittayanusorn School by 3D simulation 

software 

Mahidol Wittayanusorn 

School, Thailand 

Chittraphanu Luangaram 

108 MA-08 B Meeting Room 6 17.30 – 17.50 The study of financial factors’ effects on the 

rate of SET INDEX during the 2010s 

Mahidol Wittayanusorn 

School, Thailand 

Krittin Prechachaisurat 

109 MA-09 C Meeting Room 6 17.50 – 18.10 The analysis of shopping queue in MWIT 

store by queuing Theory 

Mahidol Wittayanusorn 

School, Thailand 

Jednipit Porapakpenjul  

Phumisak Phonnachon 

110 MA-10 D Meeting Room 6 18.10 – 18.30 Analysis of liverpool’s ball passing compare  

to other teams in Uefa champion league  

2018-2019 by centrality measures 

Mahidol Wittayanusorn 

School, Thailand 

Teepchanit Sirisuknantadech 

Yuttana Sanwiwat  

Thananan Preedisripipat 

111 PH-01 A Meeting Room 5 17.10 – 17.30 A system studying 2D collision in real-time on 

the frictionless field 

Mahidol Wittayanusorn 

School, Thailand 

Kittipop Wijaksanakul 

Paramee Wachareebumrung 

Arsis Aswaboonyalert 

112 PH-02 B Meeting Room 5 17.30 – 17.50 Indicating the deterioration of deep frying oil 

by using light absorption technique 

Mahidol Wittayanusorn 

School, Thailand 

Ittinun Menon 

Siwakorn Agrasuta  

 

113 PH-03 C Meeting Room 5 17.50 – 18.10 Measurement of salinity in meat by 

processing with Arduino 

Mahidol Wittayanusorn 

School, Thailand 

Nattawut Buaprasertying  

Pinit Klomchitcharoen  

Jettawat Daochalermwong  

114 PH-04 D Meeting Room 5 18.10 – 18.30 Traffic flow simulation in the intersection 

applying the cellular automata model 

Mahidol Wittayanusorn 

School, Thailand 

Teerapat Chaiyanuwong  

Sukrit Manomairoj   

Sourapat Hiransirawat 

115 PH-05 A Meeting Room 5 17.10 – 17.30 Water trash collector on surface and under 

water 

 

Mahidol Wittayanusorn 

School, Thailand 

Pinyapach Hanthomrongwit 

Pusanisa Mankhongphithakkul  

116 PH-06 B Meeting Room 5 17.30 – 17.50 Effect of angle distortion on electronic 

properties in double-layer graphene under 

stresses 

Mahidol Wittayanusorn 

School, Thailand 

Nath Wareewanich 

Nutchanon Taechasuk 

Tanthai Lorchutchawankul 
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Q & A 
Project Title School Presenter(s) 

117 PH-07 C Meeting Room 5 17.50 – 18.10 Study of sound waves which speakers hear 

themselves 

 

Mahidol Wittayanusorn 

School, Thailand 

Worraanong Hathaiphithak 

Thanathip Cherinta  

Maitree Hirunteeyakul 

118 PH-08 D Meeting Room 5 18.10 – 18.30 Nondestructive method for moisture content 

analyzing in standing trees 

Mahidol Wittayanusorn 

School, Thailand 

Vivid Chutivikai 

Weerawit Nirunpornputha 

Pariphat Sapprakit  

119 PH-09 A Meeting Room 5 17.10 – 17.30 Analysis of functional groups’ absorbance of 

woods to indicate density of woods 

Mahidol Wittayanusorn 

School, Thailand 

Intarachit Tantongtae 

Nitipoom Prompalad   

Kittikarn Ponglimsri  

120 PH-10 B Meeting Room 5 17.30 – 17.50 Filament recycle machine from used PLA 

 

Mahidol Wittayanusorn 

School, Thailand 

Suraphum Changlek  

Verabhat Rittikulsittichai 

Thanatphong Chawong 

121 PH-11 C Meeting Room 5 17.50 – 18.10 The low cost and high resolution DLP 3D 

printer 

Mahidol Wittayanusorn 

School, Thailand 

Pojcharaphol Banchoedpradit 

Krittanut Teeramoke  

Kongphop Jariyasatapond 

122 PH-12 D Meeting Room 5 18.10 – 18.30 Durian ripeness measurement application  Mahidol Wittayanusorn 

School, Thailand 

Korawut Sirianuntapat 

Thanapat Jongsuphanpong 

Paramet Chotipong 

123 PH-13 A Meeting Room 5 17.10 – 17.30 Development of an experimental device to 

study the motion of magnet falling through 

conducting tubes using Arduino and real-time 

display 

Mahidol Wittayanusorn 

School, Thailand 

Thanat Wongsamut  

Punyaphat Surakiatkamjorn 

Sirawich Thanawan 

 

124 PH-14 B Meeting Room 5 17.30 – 17.50 K-Nearest Neighbors approach to predict 

PM2.5 concentration in Bangkok, Thailand  

Mahidol Wittayanusorn 

School, Thailand 

Thanaphat Lertmongkhon 

Thanyawee Thongton  

Kanit Suepatana  

125 PH-15 C Meeting Room 6 17.50 – 18.10 Study of change in flow pattern of fluids by 

determining critical Reynolds number using 

ultrasonic Doppler effect 

Mahidol Wittayanusorn 

School, Thailand 

Natchanon Traetulakarn 

Nathapol Tharananithikul 

Withinat Teewiriya 
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126 PH-16 D Meeting Room 6 18.10 – 18.30 Meat spoilage sensor 

 

Mahidol Wittayanusorn 

School, Thailand 

Phuwadet Anonvoravat 

Thanakorn Suthamkasem  

127 PH-17 A Meeting Room 6 

 

17.10 – 17.30 A simple technique for demonstration of 

nonlocality of polarization-entangled photon 

Mahidol Wittayanusorn 

School, Thailand 

Watkornphat Aunprom-me 

Teeratat Uranpanichkul  

Arithat Ariyanuchitkul 

128 PH-18 B Meeting Room 6 17.30 – 17.50 Quantum interference with polarization 

interferometer 

 

Mahidol Wittayanusorn 

School, Thailand 

Sorawich Jatupornmongkol 

Wasawat Jirasuviboon 

Sorrawit Thincheelong 

129 PH-19 C Meeting Room 6 17.50 – 18.10 A study of the application of Sanu kites to 

generate electricity while floating in the sky 

Princess Chulabhorn 

Science High School 

Mukdahan, Thailand 

Supawich Pattum 

Charin Soonthonsiri 

Tortakul Pimpachan 

130 PH-20 D Meeting Room 6 18.10 – 18.30 The portable dark field microscope 

 

Princess Chulabhorn 

Science High School 

Lopburi, Thailand 

Panuphong Northao 

Natwara Thongsak  

Natthaphat Sirakulwat 

131 PH-21 A Meeting Room 6 17.10 – 17.30 Design of a low-cost LED sensor device for 

measurement of solution concentration with 

light absorbance 

Demonstration School 

University of Phayao, 

Thailand 

Pitchaya Phoncharoen 

Kanlayanee Royoutara  

Naruporn Buranrom 

132 PH-22 B Meeting Room 6 17.30 – 17.50 Physics of badminton motion and its fun G.T. (Ellen Yeung) 

College, Hong Kong 

 

Ming Yin Martin LIU 

Po Hei Andy CHENG 

Ngai Chiu Owen LIU 

133 PH-23 C Meeting Room 6 17.50 – 18.10 Investigation of silicon nitride synthesis using 

MOVPE technique in semiconductor growth 

equipment 

Alferov Lyceum 

Physical Technical High 

School, Russia 

Oleg Kelner 

 

134 PH-24 D Meeting Room 6 18.10 – 18.30 How the divergent angle of a rocket nozzle 

affects the thrust 

John Monash Science 

School, Australia 

Hita Keshav  

Rupert Troedel 

135 PH-25 A Meeting Room 6 17.10 – 17.30 Conversion of sound into electrical energy 

using a transducer to reduce noise pollution 

along highways 

Kolej Yayasan Saad 

Melaka, Malaysia 

 

Caelystar Valentina Ng May 

Zher 

Izz Qhaereen Zahra Ibrahim 

Nur Qistina Afiqah Shaibi 
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136 PH-26 B Meeting Room 6 17.30 – 17.50 Solar Amasser 

 

 

Sekolah Menengah 

Jenis Kebangsaan Jit 

Sin, Pulau Pinang, 

Malaysia  

Chong Zhuang Hong 

Lee Ming Jia 

Tan Shen Yi 

137 PH-27 C Meeting Room 6 17.50 – 18.10 Trash Eater  

 

Sekolah Menengah 

Kebangsaan Convent, 

Bukit Mertajam, 

Malaysia 

Naveshini Maran 

Latchumy Shanmuganathan 

Sharnyasree Yokeeswaran 
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Venue 1: Biology      

 

Committees:  

1. Asst. Prof. Dr.Jamorn Somana, Mahidol University, Thailand 

2. Asst. Prof. Dr.Ekaphan Kraichak, Kasetsart University, Thailand 

3. Dr.Tatpong Tulyananda, Mahidol University, Thailand 

4. Dr.Supanan Sucharit, Mahidol Wittayanusorn School, Thailand 

Commentators:  

1. Mr. Hui Liao, Shanghai High School, China 

2. Ms. Somphors In, New Generation School, Preah Sisowath High School, Cambodia 

3. Ms. Sze hui Chung, Sekolah Menengah Jenis Kebangsaan Heng Ee, Pulau Pinang, Malaysia   

Time 
Project 

code 
Project Title Presenter(s) 

08.30  
–  

08.50  

BI-33 Alveolar Rhabdomyosarcoma 
(RMS) and the unfolded protein 
response (UPR) 

Bhavya Bhushan 
Madhumita Chandrasekaran 
 

Fort Richmond Collegiate, Canada 

08.55  
–  

09.15 

BI-20 Development of age measuring 
program of chicken egg to study 
its freshness 

Kongpop Limrattanaphun  
Chonrasit Chinvarakorn 
Pat Khuandamrongtham 
 

Mahidol Wittayanusorn School, 
Thailand 

09.20  
–  

09.40 

BI-29 Study of lactic acid bacteria from 
fermented food that produce 
antibacterial substances against 
skin pathogenic bacteria for 
development of anti-acne and 
anti-skin pathogenic bacterial gel 
product 

Supapeach Huangmitr  
Siriprapa Pithakum 
 

Chiang Mai University 
Demonstration School, Thailand 

09.45 
 –  

10.05 

BI-22 Efficiency of concrete materials 
made with waste foundry sand 
treated with fungi 

Phutanate Pisutsin 
Sarunwich Juntramil 
Nobtham Jirajarus 
 

Mahidol Wittayanusorn School, 
Thailand 

10.05 – 10.20                                                               Break 

10.20  
–  

10.40 

BI-38 MicroRNA-profiling based 
screening of non-small-cell lung 
cancer in plasma 

Shevonne Chia 
Cheng Yi  
Nicole Tang 
 

NUS High School of Mathematics 
and Science, Singapore 
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Time 
Project 

code 
Project Title Presenter(s) 

10.45  
–  

11.05 

BI-32 Using CRISPR Cas9 for sequence 
specific elimination of antibiotic 
resistance bacteria 

Tarit Kaewsuk 
Settawut Buadee 
 

Naresuan University Demonstration 
School, Thailand 

11.10  
–  

11.30 

BI-12 Adhesion of nitrifying bacteria on 
bioremediation media from 
Pleurotus pulmonarius mycelium 

Arthitaya Sima-Aree 
Krittee Meemongkol 
Napol Pintavirooj 
 

Mahidol Wittayanusorn School, 
Thailand 
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Venue 2: Chemistry 

 

Committees : 

1. Asst. Prof. Dr.Weekit Sirisaksoontorn, Kasetsart University, Thailand 

2. Asst. Prof. Dr.Chanchai Thongpin, Silpakorn University, Thailand 

3. Dr.Kornkanya Pratumyot, King Mongkut's Univerity of Technology Thonburi, Thailand 

4. Dr.Sarote Boonseng, Mahidol Wittayanusorn School, Thailand  

Commentators:  

1. Dr.Lawrence V. Madriaga, Philippine Science High School Main Campus,  Philippines      

Time 
Project 

code 
Project Title Presenter(s) 

08.30 
– 

08.50  

CH-15 Electronic structures and nature of 
the bonding of Ni6-xFex (x = 0 - 6) 
using theoretical study 

Rachata Walsri  
Phatcharapon Kasemthamsawang 
Kananat A-tatatkavanichkul 
 

Mahidol Wittayanusorn School, 
Thailand 

08.55 
– 

09.15 

CH-27 Comparison study of blood glucose 
levels alternation in different 3 
types of blood collection tubes in 
fasting and non-fasting volunteers 

Danaiporn Suktarom 
Jiranan Apikusalophakorn 
 

Princess Chulabhorn Science High 
School, Pathumthani, Thailand 

09.20 
– 

09.40 

CH-17 Novel method of tri-chemicals 
testing by CMYK color theory: 
Creative idea of knowledge 
integration towards versatile 
applications in chemistry 

Panathorn Techapeetikul 
Worachet Suthismith 
Jeeraphat Kledkruemas 
 

Mahidol Wittayanusorn School, 
Thailand 

09.45 
– 

10.05 

CH-28 Monitoring of ambient nitrogen 
dioxide concentrations in Muang 
Trang district by passive sampling 
method 

Yossaworn Chumak  
Kantapong Pennim 
 

Princess Chulabhorn Science High 
School Trang, Thailand 

10.05 – 10.20                                                   Break 

10.20 
– 

10.40 

CH-31 Synthesis and toxicity testing of  
N-Sulfobenzoyl chitosan 

Mary Liv Faylinn Q. Licardo  
Nicole Grace M. Ngabit 
 

Philippine Science High School Main 
Campus, Philippines 

10.45 
– 

11.05 

CH-02 Carbon dots based sensor for 
detecting paraquat 
 

Irene Siriadun 
Thanatep Limpanichkul 
Sakkarin Nonthapa  
 

Mahidol Wittayanusorn School, 
Thailand 
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Time 
Project 

code 
Project Title Presenter(s) 

11.10 
– 

11.30 

CH-29 Magnetic fluid biochar, eco-
friendly novel from sawdust for 
wastewater treatment 

Kridtapon Petkaewna 
Thipparada Berkban  
 

Princess Chulabhorn Science High 
School Nakorn Si Thammarat, 
Thailand 

11.35 
– 

11.55 

CH-05 Immobilization of crudely 
extracted enzyme from water 
hyacinth for phenol removal from 
water 

Napat Hutsuwankul 
Chayanis Phisuthvararom 
 

Mahidol Wittayanusorn School, 
Thailand 
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Venue 3: Computer science  

                  Mathematics  

 

Committees (Computer science):   

1. Asst. Prof. Dr.Suppawong Tuarob, Mahidol  University, Thailand 

2. Asst. Prof. Dr.Wasit Limprasert, Thammasat University, Thailand 

3. Dr.Rungroj Jintamethasawat, National Electronics and Computer Technology Center,  

    Thailand 

4. Mr. Tossaporn Saengja, Mahidol Wittayanusorn School, Thailand   

Commentators (Computer science):  

1. Mrs. Hafiza Binti Abdul halim, Sekolah Menengah Kebangsaan Saujana Indah, Malaysia 

2. Mr. Zulkipli Bin Saleh @ majid, Sekolah Menengah Kebangsaan Saujana Indah, Malaysia 

Committees (Mathematics): 

1. Dr.Thunwa Theerakarn, Srinakharinwirot University, Thailand 

2. Dr.Monchai Kooakachai, Chulalongkorn University, Thailand 

3. Dr.Sittichoke Somam, Mahidol Wittayanusorn School, Thailand 

4. Ms. Amornsri Amornvatcharapong, Mahidol Wittayanusorn School, Thailand 

Commentators (Mathematics): 

1. Ms. Fasya Abdull hamid, Sekolah Menengah Kebangsaan Datuk Onn Butterworth,   

    Malaysia 

2. Mrs. Noor hayati Abdul halim, Sekolah Menengah Kebangsaan Datuk Onn Butterworth,  

    Malaysia 

Time 
Project 

code 
Project Title Presenter(s) 

08.30 
– 

08.50  

CO-10 The automatic warning of crab 
molting detection by the 
application 

Apinya Khongkaphach 
Pharadon Sadon 
Yonradee Chulanon 
 

Princess Chulabhorn Science High 
School Satun, Thailand 

08.55 
– 

09.15 

CO-01 Thai herb classification using deep 
learning 

Aksarapak Supradit 
Krisadiphong Kanchanupakrit 
Thanwarat Chanaphan 
 

Mahidol Wittayanusorn School, 
Thailand 

09.20 
– 

09.40 

CO-11 Smart box for preventing a 
motorcycle accident 

Punnatat Buppata 
Apiwish Koosiri 
Wuttichai Rachatapakanan 
 

Lukhamhanwarinchamrab School, 
Thailand 
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Time 
Project 

code 
Project Title Presenter(s) 

09.45 
– 

10.05 

CO-03 Think cAr Math: Application for 
mathematical development of 
fundamental equation 

Phurinat Phrukkanon 
Pavida Malitong 
Buris Hongprapasr 
 

Mahidol Wittayanusorn School, 
Thailand 

10.05 – 10.20                                               Break 

10.20 
– 

10.40 

CO-16 ‘AI Serum’ – A Mental health 
development application 

Advaita Sehgal 
Aryan Agarwal 
Siddhant Nagrath 
 

Vasant Valley School, India 

10.45 
– 

11.05 

CO-12 Cardiomegaly screening from 
chest X-ray using deep learning 

Wanwarin Duangjan 
Poom Kraisai 
 

Suankularb Wittayalai Rangsit 
School, Thailand 

11.10 
– 

11.30 

MA-03 Improvement of product 
distribution efficiency using 
double-weighted flow network on 
lexicographic product of path 
graph and empty graph 

Chayapol Chaoveeraprasit 
Natchanon Sarathana 
Tanakrit Kamonsumlitpon 
 

Mahidol Wittayanusorn School, 
Thailand 

11.35 
– 

11.55 

MA-05 To find a number of different 
laying methods when using the 
least amount of bishop on 𝒏 × 𝒏 
chessboard 

Teetut Bamroongshawgasame 
Thirathawat Narongkarndee 
 

Mahidol Wittayanusorn School, 
Thailand 
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Venue 4: Physics and Astronomy   

                 Social science and Liberal Arts 

 

Committees (Physics and Astronomy): 

1. Assoc. Prof. Dr.Kittiwit Matan, Mahidol University, Thailand 

2. Asst. Prof. Dr.Toemsak Srikhirin, Mahidol University, Thailand 

3. Dr.Petchara Pattarakijwanich,  Mahidol University, Thailand 

4. Dr.Thanyanan Phuphachong, Mahidol Wittayanusorn School, Thailand 

Commentators (Physics and Astronomy):  

1. Mr.Adrian augusto M. Sumalde, Philippine Science High School Main Campus, Philippines 

2. Mr.Albert Hong, G.T. (Ellen Yeung) College, Hong Kong 

3. Mrs.Jennifer Piasecki, Fort Richmond Collegiate, Canada 

Committees (Social science and Liberal Arts): 

1. Asst. Prof. Dr.Komsan Kiriwongwattana, Silpakorn University, Thailand 

2. Dr.Akirat Abdulkade, Silpakorn University, Thailand 

3. Mrs. Vachirawan Bunnag, External Advisor of Department of Liberal Arts,  

    Mahidol Wittayanusorn School, Thailand      

4. Dr.Sirirat Phongpipattanapan, Mahidol Wittayanusorn School, Thailand   

Time 
Project 

code 
Project Title Presenter(s) 

08.30 
– 

08.50  

PH-22 Physics of badminton motion 
and its fun 

Ming Yin Martin LIU 
Po Hei Andy CHENG 
Ngai Chiu Owen LIU 
 

G.T. (Ellen Yeung) College, Hong Kong 

08.55 
– 

09.15 

PH-07 Study of sound waves which 
speakers hear themselves 
 

Worraanong Hathaiphithak 
Thanathip Cherinta  
Maitree Hirunteeyakul 
 

Mahidol Wittayanusorn School, 
Thailand 

09.20 
– 

09.40 

PH-21 Design of a low-cost LED sensor 
device for measurement of 
solution concentration with 
light absorbance 

Pitchaya Phoncharoen 

Kanlayanee Royoutara  
Naruporn Buranrom 
 

Demonstration School University of 
Phayao, Thailand 

09.45 
– 

10.05 

PH-08 Nondestructive method for 
moisture content analyzing in 
standing trees 

Vivid Chutivikai 
Weerawit Nirunpornputha 
Pariphat Sapprakit  
 

Mahidol Wittayanusorn School, 
Thailand 
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Time 
Project 

code 
Project Title Presenter(s) 

10.05 – 10.20                                                     Break 

10.20 
– 

10.40 

PH-25 Conversion of sound into 
electrical energy using a 
transducer to reduce noise 
pollution along highways 

Caelystar Valentina Ng May Zher 
Izz Qhaereen Zahra Ibrahim 
Nur Qistina Afiqah Shaibi 
 

Kolej Yayasan Saad Melaka, Malaysia 

10.45 
– 

11.05 

PH-14 K-Nearest Neighbors approach 
to predict PM2.5 concentration 
in Bangkok, Thailand  

Thanaphat Lertmongkhon  
Thanyawee Thongton  
Kanit Suepatana  
 

Mahidol Wittayanusorn School, 
Thailand 

11.10 
– 

11.30 

LA-02 Study and development of 
software for music notation 

Puchiss Phromchang 
Wootinun Ouppapong 
 

Mahidol Wittayanusorn School, 
Thailand 

11.35 
– 

11.55 

LA-05 Choco-night: A healthier way to 
help you sleep 

Hafiz Bin Borhanudin 
Mohamad Nur Huzeer 
Muhammad Harraz Nazhan 
 

Alam Shah Science School, Malasia 
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Principal Panel Discussion & Teacher Sharing Session Schedule 

Thursday, January 7, 2021 

Thailand  
Local Time  

Program 

Principal Panel Discussion 

13.00 – 14.00 
 

The principal panel discussion is the session to illustrate the visions 
regarding "Strengthening Sustainability and Resilient Society through 
Science and Technology" 
 
The guest panelists are; 

• Mr. Peter Corkill, John Monash Science School, Australia 
• Dr.Raymond Tam, G.T. (Ellen Yeung) College, Hong Kong 
• Dr.Miki Horie, Ritsumeikan High School, Japan 
• Dr.Yoon Chung, Korea Science Academy of KAIST, Korea 
• Mr. Ang Pow Chew, National Junior College, Singapore 
• Assoc. Prof. Dr.Pasit Lorterapong, The Science Classrooms in 

University-Affiliated School Project (SCiUS), Thailand 
• Dr.Rachain Kosanlavit, KVIS, Thailand 
• Assoc. Prof. Dr.Wiwat Ruenglertpanyakul, MWIT, Thailand 

 
14.00 – 14.30                                                      Break 
 

Teacher Sharing Session 

 Venue I Venue II 

14.30 – 14.55 
 

Chemistry tournament: an activity 
to stimulate critical thinking and 
creativity in chemistry class  
Dr.Duangkhae Srikun 
Mahidol Wittayanusorn School 
(MWIT), Thailand 

Assessment for enhancing learners’ 
learning ability with formative 
feedback  
Ms. Kwansakul Ouppaphan 
Mahidol Wittayanusorn School 
(MWIT), Thailand 

15.00 – 15.25 A Ticket to Physics - Land  
Mr. Kobi Shvarzbord 
Leo Baeck Education Center, Israel 

Coding Programme  
Mr. Zulkipli Bin Salleh Majid 
Sekolah Menengah Kebangsaan 
Saujana Indah, Malaysia 

15.30 – 15.55 Improve the skills of building the 
correct chemical formula among 
students using the ‘3C’ game 
method (COLORFUL CHEMI CUBE)  
Mrs. Khairul Najwa binti Ahmad 
SMK Convent Bukit Mertajam, 
Malaysia 

Utilisation of Natural Fiber to 
Produce High Stabilized Stirred 
Yogurt  
Ms. Soo Ping Loh 
Sekolah Menengah Jenis 
Kebangsaan Heng Ee,  
Pulau Pinang, Malaysia 
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Teacher Sharing Session 

 Venue I Venue II 

16.00 – 16.25 Students’ perception of what 
makes for an engaging and 
effective online lesson  
Dr.Adrian Sin Loy Loh 
National Junior College (NJC), 
Singapore 

Teaching Methodology of 
Paraphrasing for Thai High School 
Students          
Ms. Navarach Khamsuwan  
Mahidol Wittayanusorn School 
(MWIT), Thailand  

16.30 – 16.55 Applying smartphone to physics 
experiments  
Dr.Somporn Buaprathoom 
Mahidol Wittayanusorn School 
(MWIT), Thailand 

“Introducing Your friend” New 
method to know your new 
students’ communication and social 
skill in case study of freshman 
students in Mahidol Wittayanusorn 
School  
Mr. Tawatchai Sulalai 
Mahidol Wittayanusorn School 
(MWIT), Thailand 
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Chemistry tournament: an activity to stimulate critical thinking and 
creativity in chemistry class 
 
Duangkhae Srikun*, Sarote Bunseng, Usa Jeenjenkit and Kiattipoom Rodpun 
 
Department of Chemistry, Mahidol Wittayanusorn School (MWIT), Thailand  
*E-mail: duangkhae.sri@mwit.ac.th 
 
[Subject Area] Education - Chemistry 
 
[Brief Description] 

           Mahidol Wittayanusorn School has been a regular participant in the International 
Chemistry Tournament (IChTo), a team-based competition similar to the International 
Young Physicists’ Tournament (IYPT). The format of the competition requires every team to 
play the roles of presenter, opponent, and reviewer. The similar activity was implemented 
in the organic chemistry class in 2019 on the topic of polymer chemistry. Each team chose 
and proposed a possible solution to one of the six tasks. This activity pushed the students 
to think outside the box and raised awareness about new technology in the polymer 
chemistry.   
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A Ticket to Physics - Land 
 
Rabbi Ofek Meir 
 
Leo Baeck Education Center, Israel  
E-mail: ofek@leobaeck.org.il 
 
[Subject Area] Education 
 
[Brief Description] 

           In addition to academic achievements and social experiences, spirituality can be a key 
to finding meaning in educational frameworks. In Hebrew, the words “education” and 
“dedication” come from the same root, thus indicating that the educational process is both 
an internal journey and communal experience. 
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Improve the skills of building the correct chemical formula among students 
using the ‘3C’ game method (Colorful Chemi Cube) 
 
Khairul Najwa binti Ahmad 
 
SMK Convent Bukit Mertajam, Malaysia  
E-mail: knajwaa@yes.my 
 
[Subject Area] Education - Chemistry 
 
[Brief Description] 

            The purpose of this study is to improve students' mastery of chemical formula 
construction skills. The target group selected is 10 students from Form 4 Science (16 years 
old) at SMK Convent Bukit Mertajam. This study was conducted for three weeks starting 
March 4-22, 2019. The instrument used in this study is a set of Pre-Test and Post-Test to 
test students' understanding in the construction of Chemical formulas. Preliminary surveys 
were conducted through the review of Chemistry Progress Test 1 marks, the review of 
student exercise books, students' complaints about the confusion in constructing Chemical 
formulas and the results of the ‘5 Minutes Quiz’ review held periodically in class. Based on 
this preliminary survey, it was found that students are confused in constructing Chemical 
formulas especially for ionic compounds that have different charges. The construction of 
the wrong Chemical formula affects the construction of the exact chemical equation. To 
overcome this problem, researchers have provided a simple yet fun method through the 
game ‘3C’ (Colorful Chemi Cube) to be used as an intervention in this study. Study data show 
that there is an increase in Post Test compared to Pre-Test in terms of construction and 
naming of Chemical formulas by students. Students also express fun and find it easy to 
construct Chemical formulas when introduced with the ‘3C’ game method. This method has 
a positive effect on students to generate imagination and visuals to build an accurate 
Chemistry formula in addition to attracting students to understand Chemistry more fun. 
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Students’ perception of what makes for an engaging and effective online 
lesson 
 
Adrian Sin Loy Loh 
 
National Junior College (NJC), Singapore  
E-mail: adrian_loh_sin_loy@moe.edu.sg 
 
[Subject Area] Education - Chemistry 
 
[Brief Description] 

             With the closure of schools, online lessons were made available to students. In this 
project, students’ perception of what makes for an engaging and effective lesson was 
evaluated. The study has found that lessons which students found engaging need not be 
the ones which they believed they learned the most. Rather the requirements for an 
engaging lesson differed from one which students believed they learned the most. 
Students’ responses were evaluated based on past literature to derive the key requirements 
of engaging and effective online lessons. 
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Applying smartphone to physics experiments 
 
Somporn Buaprathoom 
 
Department of Physics, Mahidol Wittayanusorn School (MWIT), Thailand 
E-mail: somporn.bpt@mwit.ac.th 
 
[Subject Area] Education - Physics 
 
[Brief Description] 

              Experimental learning is an effective educational method in Physics. For this reason, 
physics instruments are essential. However, precision instruments are still expensive. Many 
schools cannot afford them. Smartphones are currently used widely. They have many 
sensors that can measure physical quantities. Therefore, this research aimed to apply 
sensors in a smartphone to be detectors for physics experiments. Two experiments were 
studied as following: 1) applying an acoustic stopwatch to measure the gravitational 
acceleration and 2) using an acceleration sensor to display harmonics motion patterns. The 
experimental results showed that the measured gravitational acceleration was only 2.46% 
off the standard value. The presented experimental set for harmonic motion clearly 
displayed that the motion patterns of an object moving in simple and damped harmonic 
motions were consistent with the theory. All these results demonstrated that the 
smartphone can be applied to physics experiments effectively. 
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Assessment for enhancing learners’ learning ability with formative 
feedback 
 
Kwansakul Ouppaphan 
 
Department of Liberal Arts, Mahidol Wittayanusorn School (MWIT), Thailand  
E-mail:  kwansakul.oup@mwit.ac.th 
 
[Subject Area] Education 
 
[Brief Description] 

               During the school closure due to Covid-19, it would be difficult to provide 
performance evaluation and formative feedback to students. Formative feedback is the way 
we communicate and teach students to learn from their work and keep on improving their 
work. The aim of this research is to implement an alternative way of keeping track of the 
learning outcome of students in order to enhance their performance. This survey is about 
the techniques used in History Class, including (1) overall satisfaction, (2) the usage of 
assessment, and (3) the effectiveness of formative feedback to enhance students’ learning 
outcome. It is efficiently applicable to the learning achievement outcome of formative 
feedback. It encourages students to learn at whatever place and pace they feel comfortable. 
Moreover, it could be used with both on-site and online learning, and it will lead high school 
students to discover their self-efficacy. 
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Coding Programme 
 
Zulkipli Bin Salleh Majid 
 
Sekolah Menengah Kebangsaan Saujana Indah, Malaysia  
E-mail: zulkiplisama@gmail.com 
 
[Subject Area] Education - Computer Science 
 
[Brief Description] 

                Why students need to learn coding 
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Utilisation of Natural Fiber to Produce High Stabilized Stirred Yogurt 
 
Soo Ping Loh 
 
Sekolah Menengah Jenis Kebangsaan Heng Ee, Pulau Pinang, Malaysia  
E-mail:  lohsp.phe@smjk.edu.my 
 
[Subject Area] Biology/ Health 
 
[Brief Description] 

                 Gelatin is added to yogurt to prevent syneresis. However, gelatin is derived from 
animal-based collagen, which is not suitable for vegetarians and Muslim community. My 
research is utilizing the psyllium husk as a plant-based stabilizer to replace the gelatin for 
producing high fiber low syneresis yogurt. 
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Teaching Methodology of Paraphrasing for Thai High School Students 
 
Darunee Meechai and Navarach Khamsuwan* 
 
Department of Foreign Languages, Mahidol Wittayanusorn School (MWIT), Thailand 
*E-mail: navarach.kha@mwit.ac.th 
 
[Subject Area] Education - English language 
 
[Brief Description] 

                  This research paper aims to emphasize the importance of teaching paraphrasing 
to Thai students, most of whom are non-native speakers of the English language, as well as 
identifying the most effective method. A general survey of the English language teaching in 
the Thai Basic Education Core Curriculum indicates that paraphrasing, a fundamental 
research writing and reading skill, is not taught to Thai students. The same cannot be said 
for students of international school in Thailand where paraphrasing and other research 
writing skills are mandatory. To rectify this discrepancy in research writing skills, this 
research renders a method of teaching paraphrasing to MWIT students whose English 
proficiency is considered as non-native learners. The teaching method was designed for M.6 
Intermediate students under two objectives: the students’ comprehension ability to 
maintain subject matters of original texts and dissolution of non-native language in 
paraphrased texts. The result revealed the proposed teaching methodology encouraged the 
students’ ability to retain intended key ideas in the original text, but most of the 
paraphrased texts reflected an employment of non-native language structures.   
 



- 44 - 

 

 

 

  

 
“Introducing Your friend” New method to know your new students’ 
communication and social skill in case study of freshman students in Mahidol 
Wittayanusorn School                                                  
 
Tawatchai Sulalai 
 
Department of Liberal Arts, Mahidol Wittayanusorn School (MWIT), Thailand  
E-mail: tawatchai.sul@mwit.ac.th 
 
[Subject Area] Education - Classroom Activity 
 
[Brief Description] 

                   The aim of this Classroom action research is to develop a new teaching method 
by using the “Introducing your friend” activity to teach students to improve their 
communication and social skills. This technique helps teacher to know their students’ 
thinking process and let them improve their relationship while they study from their home. 
According to MWIT online teaching plan caused by the COVID-19 pandemic crisis, the 
students were forced to study from their home. Most students tend to have an awkward 
relation with their new friends during online learning period. By using the “Introducing your 
friend” activity, all students were paired and assigned to gather his/her partner’s 
information, backgrounds or any interesting stories. They switched roles when asking the 
questions. After that, they will need to introduce and present their friend to teacher and 
other students in classroom. During the activity, the result shows that the presenter tend 
to present the positive side more than negative side of their friends. This shows the 
presenter thinking process and social skills and the activity reflects a better relationship 
among students than an ordinary “self-introduction” activity They were also asked to 
provide a reason why they choose to present positive or negative sides. The main reason 
why they present positive sides is that they want to present the best of their new friends to 
others to become friendlier. On the other hand, students who present the negative sides 
reasoned that they want to show the real side and believe that if they know each other 
worst side it means they trusting each other. 
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BI-01 
 
The effect of antiretroviral therapy on long non-coding RNA transcription in 
Thai HIV-1 infected individuals 
 

Pat Dechawichitlert1, Prawee Sinweeruthai1, Pakin Powwattanasuk1,  
Sataporn Wantanawijarn1 & Boonrat Tassaneetrithep2 

 
1Mahidol Wittayanusorn School, Nakhon Pathom, 73170, Thailand 
2Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok, 10700, Thailand 
Correspondence should be addressed to P.S. (s6107637@mwit.ac.th) 

 

[Background] 
      Research papers on HIV-1 involving patients with different subtypes of the disease have 
shown that several long non-coding RNAs (lncRNAs) are found to be associated with the 
establishment of viral latency in the disease’s infection mechanism, showing the potential 
for lncRNAs to be a valid approach for research on HIV infection in the future. 
 

[Purpose of the project] 
      The researchers of the project acknowledge the importance of understanding the 
lncRNA-related pathogenic mechanisms of HIV and its various strains, including the south-
east Asian subtype HIV-1 CRF01_AE, and aim to explore the relative gene expression of 
lncRNA sequences inside HIV-1 infected host cells when combined with antiretroviral 
therapy (ART) for various durations. 
 

[Methodology] 
      Samples are collected from HIV-1 infected patients in Thailand who underwent ART at 
certain time points of treatment (0 months, 4 months, and 12 months after antiretroviral 
treatment). Following that, 4 selected lncRNA sequences were observed for their relative 
gene expression using the quantitative real-time PCR (qRT-PCR) and the comparative CT 
method (ΔΔCT). The pathogenic mechanisms of those lncRNAs in HIV-1 infected host cells 
were examined by using co-expression analysis with various standard databases such as 
GenBank and NCBI 
 

[Results of the study] 
      According to the relative gene expression data collected, we could infer that various 
factors aside from ART might play a role in lncRNA expression. This could be a plausible 
explanation to why the relationship between some lncRNAs and the duration of 
antiretroviral treatment could not be fully demonstrated using the collected relative gene 
expression data. Nevertheless, the changes in quantity of some lncRNAs, such as lnc -
NEAT1_2 and lnc-ARRDC31:1, correspond with previous research conducted in HIV-1 
subtype B, as the two genes also unregulated themselves after infection to the host cell. 
 

[Conclusion] 
      This study demonstrates the influence of antiretroviral therapy on the change in 
quantity of long non-coding RNAs. Although some biological pathways involving the relative 
gene expression could still not be fully elucidated, the data collected from this experiment, 
such as the similarities of long non-coding RNAs between different subtypes, would 
significantly contribute further to this field of research. 
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[Future study plan] 
       Some of the long non-coding RNAs studied, such as lnc-NEAT1_2 and lnc-ARRDC3 
demonstrated interesting relationships to the viral latency mechanism of HIV-1 while also 
posing a number of similarities in their expression with another HIV-1 subtype. Thus, they 
are worthy of a specific study.  
 

[Keyword(s)] 
HIV, Long non-coding RNA, Viral latency, Antiretroviral treatment 
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BI-02 
 
Production of shrimp arginine kinase and myosin light chain causing 
allergenicity in Thai patients by genetic engineering 
 

Sirada Limwongse1, Kan Kijroongrojana1, Orawan Piyaboon1 & Surapon Piboonpocanun2 

 
1Mahidol Wittayanusorn School, Nakhon Pathom, 73170, Thailand  
2Institution of Molecular Bioscience, Nakhon Pathom, 73170  
Correspondence should be addressed to S.L. (siradalw@gmail.com) &  
K.K. (punpun.kan.k@gmail.com) 

 

[Background] 
       Shrimp allergy is an abnormal response by the body's immune system to proteins in 
shrimp. Symptoms involve hives, stuffy nose, itching, swelling of the lips and mouth, 
nausea, vomiting, and in some cases can even be life-threatening. Shrimp consists of 4 main 
proteins: tropomyosin, arginine kinase, myosin light chain, and sarcoplasmic calcium -
binding protein. Shrimp proteins can affect the immune system of shrimp allergy patients 
by binding to IgE in the patient’s blood causing allergies. At present, there is no effective 
treatment. If the patient shows a slight allergic reaction, the common treatment is taking 
an antihistamine. The current testing method can be performed using a skin prick test 
which exposes the skin to allergens and then observing for signs of an allergic reaction. 
However, this method can be performed in adults only. Thus, allergy detection using 
arginine kinase and myosin light chain can be used to develop a biomarker. 
 

[Purpose of the project] 
      To produce shrimp arginine kinase and myosin light chain which causes inflammatory 
responses in Thai patients with shrimp allergy by genetic engineering to develop a 
biomarker 
 

[Methodology] 
1. Amplification 

Insert the ArK and MLC gene into each plasmid containing antibiotic-resistant genes, then 
amplify the amount of recombinant DNA by heat shock transformation into the bacteria.  

2. Selection 
Select the bacteria with the recombinant DNA using media selection with the antibiotic. 
Then, select the size of the specific proteins by SDS-page.  

3. Indication 
Identify the specificity of the proteins to antibodies (IgE) in the patient’s blood. Analyze the 
results qualitatively by immunoblotting and quantitatively by ELISA. 
 

[Results of the study] 
       The arginine kinase immunoblotting results for patient B, with IPTG induction, the non-
induced ArK and induced ArK were expressed covering a wide range and the purified ArK 
was expressed matching the expected size. For patient C, the non-induced ArK was not 
clearly expressed and the induced ArK and purified ArK were expressed matching the 
expected size of 45 kDa. The 4th well being the positive control. Therefore, patient B and 
patient C are both allergic to ArK and the bacteria as shown in Fig.1.  
      The myosin light chain immunoblotting results for patient B, with IPTG induction, the 
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non-induced MLC and induced MLC were expressed at 48 kDa and 40 kDa and the purified 
MLC was expressed matching the expected size. For patient C, the non-induced MLC was 
not expressed and the induced MLC and purified MLC w expressed matching the expected 
size of 40 kDa. The 4th well being the positive control. Therefore, patient B is allergic to MLC 
and the bacteria and patient C is allergic to MLC but not to the bacteria as shown in Fig. 2.  
       According to Table 1, The O.D. value can be evaluated to show that patient B and 
patient C are allergic to both ArK and MLC and therefore can be chosen to perform 
immunoblotting. 
 

[Conclusion] 
      The production of Arginine Kinase and Myosin Light Chain by genetic engineering can 
identify the specific IgE antibodies in Thai patients with shrimp allergy. 
 

[Future study plan] 
       Allergy detection using arginine kinase and myosin light chain can be used to develop 
a biomarker. 
 

[Keyword(s)] 
Shrimp allergy, Arginine kinase, Myosin light chain, Immunoblotting, ELISA 
 

 

 

 

 

 

 

 

  

 

 

 

 
 

  

Figure 1: The binding specificity of 

antibodies from patient B and patient 

C with ArK at conc.1:20 in various 

conditions by Immunoblotting (45 sec.)    

Figure 2: The binding specificity of 

antibodies from patient B and patient C 

with MLC at conc. 1: 20 in various 

conditions by Immunoblotting (45 sec.) 

The O.D. value of arginine kinase and myosin light chain from different patients by ELISA 
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BI-03 
 
Bio-formulation development from Myrothecium inundatum for controlling 
water lettuce 
 

Anurak Viriyapoomsiri, Rachain Khawsurijan & Orawan Piyaboon 

 

Mahidol Wittayanusorn School, Nakhon Pathom, 73170, Thailand  
Correspondence should be addressed to R.K. (s6107685@mwit.ac.th) 

 

[Background] 
       Water lettuce (Pistia stratiotes L.) is a major problem in water resources because of its 
rapid growth. Controlling it via mechanical or chemical methods is less efficient and harmful 
for aquatic living things in the treated areas. Biological control using Myrothecium 
inundatum, a specific pathogen that causes leaf blight in nature, is an efficient control 
method and there is no review yet that shows M. inundatum is harmful for plants and 
animals in Thailand. 
 

[Purpose of the project] 
      To develop bio-formulation from Myrothecium inundatum for controlling water lettuce 
 

[Methodology] 
1. Culturation of M. inundatum on PDA (potato dextrose agar) and determination of 

morphological M. inundatum 
2. Screening for effective strains of M. inundatum using growth of colony, spore 

number, and pathogenicity on water lettuce 
3. Preparation of talc-based powder and wheat flour-based powder formulation of                            

M. inundatum isolate-1 and isolate-4 
4. Pathogenicity test on water lettuce of talc-based powder and wheat flour-based 

powder formulation 
5. Determination of fungal viability in formulations 

 

[Results of the study] 
1. M. inundatum appeared as a white colony and dark green spores. Fungal hyphae 

were phialide and spores were rod-shape around 1.7 x 5.2 µm. 
2. M. inundatum isolate-1 and isolate-4 were selected to be formed into the bio-

formulation 
3. Talc-based powder and wheat flour-based powder formulation of M. inundatum 

isolate-1 and isolate-4 were shown in Fig. 1. 
4. The controlling efficiency of the wheat flour-based formulation was higher than the 

talc-based powder formulation. 
5. Survival of spores in the wheat flour-based formulation was higher than the talc-

based powder formulation. 
 

[Conclusion] 
      The wheat flour-based formulation from M. inundatum showed a higher disease 
severity on water lettuce than the talc-based powder formulation 
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[Future study plan] 
       Fungal formulation development for controlling water lettuce will be tested in natural 
water sources by technology transfer to the local community 
 

[Keyword(s)] 
Colony, Spore number, Myrothecium inundatum, Talcum powder 
 

 

 

 Figure 1: Wheat flour-based formulation (A) and talcum powder-based formulation (B) 

 

 

              A                                               B                                                  C                                  D 

Figure 2: Disease severity of water hyacinth after inoculation with solid formulations; negative control (sterile 

water) (A), wheat flour-based formulation (B), talc-based powder formulation (C), and positive control 

(chemical pesticide) (D) 
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[Background] 
       Gel electrophoresis is a standard method to separate and analyze biomolecules. This 
method is widely used in many ways including as a high school biomolecular instructional 
media but it is expensive. 
 

[Purpose of the project] 
      To design and build a low-cost gel electrophoresis system as a high school instructional 
media 
 

[Methodology] 
1. Designing & assembling components 
2. The electrophoresis system was composed of gel electrophoresis components and a 

power supply. The gel electrophoresis was designed components and built a 60 x 60 
x 5 millimeters gel electrophoresis chamber and a 5.5 x 6 millimeters gel 
electrophoresis tray with comb. Furthermore, the power supply was designed and 
assembled composing of electric gadgets and its covering. 

3. The efficiency of both power supplies from standard gel electrophoresis and the 
prototype 

4. The distances of DNA bands from both standard gel electrophoresis and the 
prototype were compared. 

 

[Results of the study] 
1. Efficiency of both power supplies from standard gel electrophoresis and the 

prototype had no significant difference. 
2. The distances of DNA bands from both standard gel electrophoresis and the 

prototype had no significant difference. 
 

[Conclusion] 
      The designed gel electrophoresis was not significant different from the standard model 
of gel electrophoresis in terms of the accuracy and voltage given. 
 

[Future study plan] 
       1.  Try adding more safety measures and more electronic controls. 
       2.  Research alternative mediums besides agarose. 
 

[Keyword(s)] 
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Figure 1: Demonstration of prototype gel 

electrophoresis (without main control system)         

Figure 2: The distances of DNA bands from 

DNA marker comparison 

Both standard gel electrophoresis and prototype were compared. 
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[Background] 
       Bipolaris is a pathogenic fungus that causes maize leaf blight disease in corn which 
reduce the photosynthesis of corn in Thailand. The use of biological methods to control 
plant diseases, especially the use of Chaetomium globosum, has the potential to control 
various pathogenic fungi. 
 

[Purpose of the project] 
      1.   To test the efficiency of C. globosum inhibit activity against B. maydis causing 
of maize leaf blight 
      2.  To test the efficiency of crude extracts from C. globosum inhibiting B. maydis causing 
maize leaf blight 
 

[Methodology] 
1. Culturation of C. globosum and B. maydis 
2. Testing the efficiency of C. globosum as an inhibitor for B. maydis under laboratory 

conditions using dual culture test 
3. Fungal antagonist crude extracts by solvent extraction method 
4. Testing fungal crude extracts for growth inhibition of B. maydis under laboratory 

and greenhouse conditions 
 

[Results of the study] 
1. Efficiency of C. globosum could be inhibited B. maydis. 
2. The crude extracts from C. globosum could inhibit B. maydis at a concentration of 

7,000 μg/ml. 
 

[Conclusion] 
      Fungal crude extracts could inhibit growth activity against B. maydis causing maize leaf 
blight disease at a concentration of 7,000, 3,500 and 1,750 μg/ml 
 

[Future study plan] 
       Improving crude extracts to usable products in corn fields. 
 

[Keyword(s)] 
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Figure 1: Testing the efficiency of  

C. globosum for inhibiting B. maydis 

Figure 2: Fungal crude extracts for 

growth inhibition of B. maydis  
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[Background] 
       Environmental and sustainable development has become an important issue nowadays. 
Most natural resources have been consumed by humans and turned into waste. Every day 
leftovers are thrown away especially in food businesses. Many scientists want to convert 
these leftovers into useful by-products. In this research, we have attempted to use 
mushroom stipe for enhancing alcoholic fermentation by yeast. Enoki mushroom 
(Flammulina velutipes), a mushroom that has much inedible stipe was selected. 
 

[Purpose of the project] 
      Find the appropriate amount of Enoki mushroom stipe added to alcoholic fermentation 
which yields the highest number of yeast cell viability and ethanol concentration.  
 

[Methodology] 
      In our experiment, we added 0, 5, 10, and 15 g of dried-powdered Enoki stipe to 
alcoholic fermentation using 100 mL of 10% glucose solution as sugar source and 
Saccharomyces cerevisiae in the amount of 5 ml broth cultured in nutrient broth.  Then, 
ethanol concentration and yeast cell viability were measured on every 0, 2, 4, and 8 days of 
fermentation. 
 

[Results of the study] 
      5 g Enoki stipe has given the best result of both ethanol concentration and yeast cell 
viability. Also, all fermented culture with Enoki stipe had higher yeast cell viability and 
ethanol concentration than the control culture. Stuck fermentation was seen between day 
two and day four and was resolved after day four. These results have shown that Enoki stipe 
can be used as a nitrogen source in alcoholic fermentation because of its high protein 
content. However, poorer performance from nutrient imbalances between nitrogen and 
other micronutrients such as oleic acids which trigger cell death was seen at 10 and 15 g 
while by-products are synthesized instead of ethanol. 
 

[Conclusion] 
      Enoki mushroom can be used to enhance alcoholic fermentation in an appropriate 
amount as to not exceed the amount of yeast broth used in fermentation. 
 

[Future study plan] 
       Calculate optimal ratio between Enoki mushroom stipe, sugar and yeast broth used in 
fermentation. 
 

[Keyword(s)] 
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Figure 1: Enoki mushroom stipe powder 

under light microscope 

Figure 2: non-stipe powder and 15g 

stipe powder fermentation set. 
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[Background] 
       Plastic waste is currently a huge environmental problem. This problem arises from the 
use of synthetic materials widely used in daily life such as plastic bags made of a plastic that 
is very difficult to degrade. It may take 1,000 years for plastic bags to completely 
decompose. This causes negative effects on nature and mankind. 
 

[Purpose of the project] 
      Study the relationship between the growth times of P. ostreatus mycelium and the 
compressive strength of the material Find the appropriate amount of Enoki mushroom 
stipe added to alcoholic fermentation which yields the highest number of yeast cell viability 
and ethanol concentration.  
 

[Methodology] 
1. Study the size of the fiber radius according to the growth period. 
2. Extension of P. ostreatus mycelium in sorghum. 
3. Making P. ostreatus mass. 
4. Made material from P. ostreatus mycelium with different densities. 
5. Test compressive strength of the material with a universal testing machine 

 

[Results of the study] 
      The results showed that the materials with 10 days’ growth of mycelium have an 
average of density 0.309 grams per cubic centimeter and the average of break distance is 
0.457 centimeters. The materials with 20 days’ growth of mycelium have an average of 
density 0.300 grams per cubic centimeter and an average of break distance is 0.652 
centimeters. Finally, the materials with 30 days’ growth of mycelium have an average 
density of 0.271 grams per cubic centimeter and an average of break distance is 0.863 
centimeters. 
 

[Conclusion] 
      The material with the growth time of mycelium 30 days had the greatest compressive 
strength, which had a breaking distance of 0.863 ± 0.000 cm. 
      The mycelium material had a 30-day growth time with the least density. Which is equal 
to 0.271 ± 0.011 𝑔/𝑐𝑚3 
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[Future study plan] 
1. Using the same mycelium source to put in the mold 
2. Using the code ASTM D2166-13: Standard Test Method for Unconfined Compressive 

Strength of Cohesive Soil 
3. Increase the amount of independent variables 
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[Background] 
       Water fleas (Moina macrocopa) are the main diet of aquatic animals in fish nursery 
grounds because they are small and nutritious. However, fish nursery grounds require such 
large numbers of Moina that shortages of Moina may occur. Therefore, stimulating its 
growth in order to feed aquatic animals is crucial. From our research, we learned that sex 
hormones are able to stimulate the life cycle of rotifers. Therefore, our project aim is to 
study stimulating the life cycle of Moina by using phytoestrogen extract from White kwao 
krua. 
 

[Purpose of the project] 
      To study the effect of Phytoestrogen crude extract from White kwao krua on the rate of 
reproduction of Moina macrocopa. 
 

[Methodology] 
      1.  Moina culture by using chlorella for food, and an oxygen generator to provide oxygen. 
      2.  Extract phytoestrogen from White kwao krua by grinding them finely and extracting   
            them with 95% ethanol in 1:7.5 proportion for 7 days.  
      3.  Filter to remove the solvent. 
      4.  Evaporate the crude phytoestrogen extract. The result of crude phytoestrogen extract  
            percentage equal to 1.89% w/w. 
      5.  Test crude phytoestrogen extract with Moina by using 20 Moinas in each unit out of   
            4 separated experimental units  
                5.1) control unit (no crude extract added)  
                5.2) a unit with 500 μg/L of crude phytoestrogen solution  
                5.3) a unit with 1000 μg/L of crude phytoestrogen solution, and  
                5.4) a unit with 1500 μg/L of crude phytoestrogen solution.      
       6.  Measuring survival and reproductive rate of Moina 
 

[Results of the study] 
      The number of Moina tended to increase each day, but the peak was on 4th day. On the 
5th day, the number of Moina decreased drastically. A unit tested with 1000 μg/L of crude 
phytoestrogen solution had biggest number of Moina. 
 

[Conclusion] 
      Crude phytoestrogen extract solution from White kwao krua at 1000 μg/L is the most 
effective concentration to stimulate the life cycle of Moina. 
 

[Future study plan] 
       Analysis of the pure active ingredients that can stimulate the reproduction of the Moina. 
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                   Figure 1: Moina Culture                                                               Figure 2: Moina macropopa 

. 

 

 

 

 

 

 

 

                         Figure 3: White kwao krua                                               Figure 4: Grinded White kwao krua 

      

 

 

 

 

 

 

            Figure 5: White kwao krua + Ethanol (Solvent)              Figure 6: All 4 experimental units with 3 sets each 
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[Background] 
       Nowadays, chocolate is a popular snack for everyone. The main ingredients of chocolate  
are sugar and fat, which can cause obesity and the other diseases such as diabetes, 
hypertension, coronary heart disease, etc. Moreover, chocolate can melt easily in Thailand 
because of the hot climate making the chocolate become deformed and unappetizing. 
Using stevia extract can decrease the calories in chocolate but retain its sweet taste thanks 
to extracts in stevia called ‘Steviol glycosides’. These extracts are able to replace sugar’s 
sweetness without its calories. In addition, they also provide a higher stability for hardness 
and a higher melting point for chocolate. 
 

[Purpose of the project] 
      To study low sugar or low-calorie chocolate recipes using stevia extract that can resist 
melting in Thailand’s hot climate. 
 

[Methodology] 
      This project is divided into 3 parts. Firstly, to study the ratio between cocoa butter and 
beeswax for finding the best mixture that had a melting point at approximately 36-37 °C. 
Secondly, to study suitable recipes using various types of chocolate; dark chocolate, milk 
chocolate, and white chocolate. Lastly, to study the consumer satisfaction of each chocolate 
type by creating a satisfaction survey document in Google Forms, analyzed, and displayed 
in a radar chart with a 9-point hedonic scale. 
 

[Results of the study] 
      The results from the first part of the project revealed that we needed to mix 90% cocoa 
butter with 10% beeswax. Results from the second part of the project revealed that we 
could replace sugar with stevia extract in only limited amounts due to its effect on the 
chocolate’s taste. In the third part of this project, we discovered that the satisfaction results 
of stevia chocolate in color, shape, and melting in one’s mouth were close to the control 
sugar chocolate however, the smell and sweetness satisfaction levels of stevia chocolate 
were lower than the control sugar chocolate. 
 

[Conclusion] 
      The amount of sugar in chocolate can be decreased by replacing it with stevia extract, 
but we were unable to decrease its total calorie amount nor increase its melting point 
because of certain restrictions. However, the consumer satisfaction results of stevia 
chocolate are close to the control sugar chocolate. 
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[Future study plan] 
       To develop this project, changing the type of fat-base used in our chocolate might make 
it possible for us to increase its melting point. However, this should not affect the taste and 
odor of the chocolate. Furthermore, the texture of our chocolate will be smoother if we 
study more about the dissolution of milk powder in fat substances. 
 

[Keyword(s)] 
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Figure 1: Finding the melting point Figure 2: Finding the ratio of beeswax and 

cocoa butter                             

Figure 3: Mixing the ingredients together               Figure 4: Pouring it into the mold 

Figure 5: Cooling in the refrigerator Figure 6: Studying the satisfaction of the chocolate                         

 



- 65 - 

 

 

BI-10 
 
Development of PM2.5 Mask Using Chitosan Nanofibers 
 

Napat Phuckpattanachai1, Panisara Keatbundit1, Pitipa Kaewpuang1,  
Massuwan Pongpramoon1 & Ratthapol Rangkupan2 

 
1Mahidol Wittayanusorn School, Nakhon Pathom, 73170, Thailand 
2Metallurgy and Materials Science Research Institute, Chulalongkorn University, Bangkok, 
10330, Thailand 
Correspondence should be addressed to P.T. (Ratthapol.R@chula.ac.th) 
 

[Background] 
       Nowadays, Fine Particle Matter (PM 2.5) which refers to tiny particles or droplets in the 
air that are 2.5 microns or less in width are an important issue for Thai people living big 
cities due to PM2.5’s harmful effects on lung function and worsening of medical conditions 
such as asthma and heart disease. 
 

[Purpose of the project] 
      The purpose of this project is to produce a mask having high efficiency in filtering out 
PM 2.5 and a low pressure drop which is a factor that affects how hard we have to breathe 
during each inhalation. 
 

[Methodology] 
      There are three main processes in this project. Firstly, we have to find an appropriate 
condition to generate nanofibers. Secondly, use that condition to form nanofibers on a mat. 
Lastly, cut the mat into small pieces and use it to measure their pressure drop and filtration 
efficiency. 
 

[Results of the study] 
      The best condition for electrospinning is using chitosan 3% (w/v) in acetic acid solution 
3% (v/v) mixed with PVA solution 12% (w/v) in ratio 6 cc: 4 cc. The most appropriate time 
used in electrospinning is 1.5 hour. 
 

[Conclusion] 
      The best condition for electrospinning is using chitosan 3% (w/v) in acetic acid solution 
3% (v/v) mixed with PVA solution 12% (w/v) in ratio 6 cc: 4 cc. The most appropriate time 
used in electrospinning is 1.5 hour. 
 

[Future study plan] 
       Repeat this experiment in order to make the values far more accurate and precise. 
Moreover, a water-immersion test is still required. Since PVA is a water-soluble substance, 
we need to make sure that there is no breakage in the nanofibers. Finally, we will test the 
mats for their antibacterial property. 
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[Background] 
       Since fresh noodles have low nutritional content and a lack of protein and fiber, we 
studied the results of adding mushroom powder to fresh noodles in order to increase the 
amount of nutrients in the noodles. 
 

[Purpose of the project] 
      The objectives of this project are to compare the physical properties of fresh noodles 
mixed with Auricularia auricula-judae and Lentinus edodes, to analyze the amount of 
protein and fiber contained in them and to evaluate the taste satisfaction of consumers. 
 

[Methodology] 
      The experiment was done by grinding Auricularia auricula-judae mushrooms into a 
mushroom powder and mixing it with starch in the following ratios: 10:90, 20:80 and 30:70 
in the ratio of Auricularia auricula-judae mushroom powder: starch. Then, doing the same 
process but changing to Lentinus edodes mushrooms. 
 

[Results of the study] 
      The results showed that fresh noodles mixed with Lentinus edodes mushroom powder 
had more elasticity than fresh noodles mixed with Auricularia auricula-judae mushroom 
powder. After studying cooking time and cooking loss of the fresh noodles, we found that 
the best fresh noodles were fresh noodles mixed with Lentinus edodes mushroom powder 
at a ratio of 20:80. From a measurement of the protein and fiber, we learned that the 
protein decreased 14.02% and the fiber increased 200% compared with the control 
noodles. Survey results showed that consumer taste satisfaction was at an acceptable level. 
 

[Conclusion] 
      The fresh noodles with 20-Lentinus edodes mushroom powder to 80-starch are the best 
noodles because they can be rolled from dough, are easy to make, and have the least 
cooking loss.  
 

[Future study plan] 
       1. From the consumer satisfaction survey, we found out that the fresh noodles made 
with Lentinus edodes have a distinctive smell that might not be appealing to consumers. 
Consequently, the smell of the noodles should be improved.  
       2. We can convert the fresh noodles to instant noodles in order to extend their 
expiration date and make the noodles more convenient to consume. 
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[Background] 
       Biological filtration is a process where harmful substances are turned into less toxic 

chemicals by using organisms. In the aquarium, ammonia needs to be oxidized into nitrites 

and nitrates. The said process is called nitrification, which relies on nitrifying bacteria. 

These bacteria inhabit the environment both planktonically and adherently to surfaces; 

however, the majority of them develop complexes of cells called biofilms by the latter 

mean. 

      Mycelium is the vegetative structure of fungi, consisting of a microscopic filamentous 
network of hyphae. The hyphae of the structure are of only 2-30 μm circumference and 
their cell walls consist mainly of chitin. With its structure, mycelium has a high ratio of 
surface area per unit mass, which is proportional to bacterial growth . Since most 
bioremediation media are made of plastics, mycelium is one of the materials to be 
considered. We not only aim to reduce the use of plastics but also to explore the 
possibilities of this material. 
 

[Purpose of the project] 
      The objectives of this project were to study the adhesion of nitrifying bacteria on the 
surface of P. pulmonarius mycelia and the properties of being a bioremediation media of the 
cultivated mycelia. 
 

[Methodology] 
      First, the mycelia were cultured in potato dextrose broth (PDB), freeze-dried, and cut 
into 1 cm × 1 cm × 0.05 cm pieces. The cut mycelia were then submerged into prepared 
nitrifying bacterial suspension and left to let the bacteria cultivate. The mycelia were then 
passed through ultrasonic waves with the ultrasonic cleaner to detach the bacteria from 
their surfaces into the pure broth. The bacterial concentration of the newly retrieved 
bacteria suspension was determined using the spread plate technique. The experiment is 
then repeated, but using the plastic sponge, our positive control, instead of the mycelium. 
      For the second experiment, mycelia were prepared in the same manner as with the 
former experiment. Each piece of mycelium was submerged in solutions with pH of 5, 5.5, 
6, 6.5, 7, 7.5 and 8, and was submerged for 1, 2, and 3 days. They were then taken out and 
their dry weight was measured. The pH values of the solutions after the submergence were 
also measured. 
 

[Results of the study] 
      In the first experiment, the number of nitrifying bacteria that could adhere to the 
surface of the mycelia and the plastic sponge were 4.6×105 ± 2.9×105 and 3.0×105 ± 5.6×104 
CFU/mL, respectively. The number of nitrifying bacteria that could adhere to the surfaces 
were not statistically different (P > 0.05). 
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      For the second experiment, the results showed that different initial pH values: 5, 5.5, 6, 
6.5, 7, 7.5 and 8, did not affect the rate of degradation of mycelia significantly, but the pH 
of the solutions would converge to a similar value after being submerged in the solutions 
for 1 day. 
 

[Conclusion] 
      It can be concluded that P. pulmonarius mycelium is a viable surface for nitrifying 
bacteria to adhere to, in terms of the surface area. 
 

[Future study plan] 
       The pH changes of the solutions in which the mycelia are submerged are to be 
considered for future study. 
 

[Keyword(s)] 
Alternative natural materials, Aquarium nitrification, Bioremediation, Pleurotus 
pulmonarius 
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[Background] 
       In Thailand, tea cultivation is very widespread especially in the northern provinces of 
Chiang Rai, Chiang Mai, and Mae Hong Son. Also, drinking tea is one of the Japanese 
traditions that can be found all around Japan. The current trend of drinking tea is 
increasing because people are increasingly health conscious. Tea has many health benefits; 
tea contains antioxidants including flavonoid and alkaloid compounds that are capable of 
inhibiting the oxidation of free radicals in the body which can damage cells and increase 
the risk of disease. Thus, this experiment focuses on measuring the quantity of 
antioxidants in tea. The experiment compared the antioxidant quantity of Oolong tea 
planted in Chiang Rai province, green tea, Hojicha, and black tea planted in Japan. 
 

[Purpose of the project] 
      To compare the antioxidant quantity of Oolong tea planted in Chiang Rai province, green 
tea, Hojicha, and black tea planted in Japan. 
 

[Methodology] 
      The tea was dissolved in two types of solvent, water, and 95% ethanol. Then, the 
research used supernatant, the liquid that lies above a sediment or precipitation, to analyze 
and compare the quantity of antioxidants by using FRAP assay and TPC. 
 

[Results of the study] 
      The results showed that tea which was dissolved in water had a higher quantity of 
antioxidants than the tea which was dissolved in ethanol. According to Oolong tea from 
Thailand, FRAP assay results showed that the quantity of antioxidants in tea which was 
dissolved in water and in 95% ethanol were 777.4483 and 565.7471 respectively. The TPC 
assay indicated the quantity of antioxidants in the tea which was dissolved in water and in 
95% ethanol were 145.3385 and 109.6354 respectively. 
 

[Conclusion] 
      The results showed that all samples which were dissolved in water had higher quantities 
of antioxidants than the samples which were dissolved in ethanol. Among six samples, 
black tea that was dissolved in ethanol contained the least antioxidant quantity. 
 

[Future study plan] 
       These results can be used for doing research and developing tea cultivation of both 
Japan and Thailand in the future. 
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Figure 1: quantity of antioxidants in Oolong 

tea calculated from DPPH assay results 

Figure 2: absorbance of Japanese tea from DPPH assay 

Figure 3: quantity of antioxidants in Oolong 

tea calculated from FRAP assay results 

Figure 4: absorbance of Japanese tea from FRAP assay 

Figure 5: quantity of antioxidants in Oolong 

tea calculated from TPC assay results 

Figure 6: absorbance of Japanese tea from TPC assay 
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[Background] 
       Starch is the main food in many countries. Nowadays, there are various products of 
flour made from plants. Therefore, this research aims to develop these starches to have 
more nutrients in order to increase benefits and values. 
 

[Purpose of the project] 
      The purpose of this project is to find out the right temperature to make the flour made 
of sweet potato, taro, and banana as well as the highest level of antioxidants. 
 

[Methodology] 
      Sweet potato, taro, and banana were prepared and dried at 55 degrees Celsius. Then 
they were stimulated by using the higher temperature at 60, 75, and 90 degrees Celsius for 
7 minutes. Finally, dry milling method was employed in making the dough. To analyze the 
physical and biological materials of flour, every group of experiment was brought; they 
were sweet potato flour, taro flour, and banana flour that were already stimulated at 60, 
75, and 90 degrees Celsius. In terms of the physical test of flour, it was measured by 
calculating the water activity and the moisture content values. From the testing, all flour 
had value in standard criteria. For the biological test of flour, it was tested by using DPPH 
assay, FRAP assay, and TPc methods. 
 

[Results of the study] 
      The results showed that sweet potato flour has the ability to be an antioxidant higher 
than other temperatures of flour that made from other plants. Furthermore, sweet potato 
flour that was stimulated at 90 degrees Celsius with the antioxidant value from the DPPH 
assay method at 0.007 and the antioxidant value from the FRAP assay method at 24.0613 
had the ability to be an antioxidant higher than other temperatures of flour produced from 
the same plant. 
 

[Conclusion] 
      According to the analysis of the antioxidant, it can be concluded as follows:   

• Sweet potato flour has the highest amount of antioxidants at 90°C. 

• Taro flour has the highest amount of antioxidants at 75°C. 

• Banana flour has the highest amount of antioxidants at 75°C. 

• The flour that has the highest amount of antioxidants is sweet potato flour at 
90°C. 
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[Future study plan] 
       According to data of this project, the product can be improved by mixing some of the 
starch into medicine capsule, cake, bakery, etc. 
 

[Keyword(s)] 
Free Radicals, Anti-oxidant 

 

 

 

 

 

 

  



- 73 - 

 

 

BI-15 
 

Distribution of PBP Genes of Bacteria in Thailand 
 

Chanya Mekasuwandumrong, Kanyanan Yooprasertchai, Parima Chonwihanpan, & 
Supanan Sucharit 

 

Mahidol Wittayanusorn School, Nakhon Pathom, 73170, Thailand 
Correspondence should be addressed to C.M. (s6107741@mwit.ac.th) 
 

[Background] 
       Antibiotic resistance is an important problem in the medical field. Streptococcus 
pneumoniae, which causes pneumonia, resists many antibiotics, especially penicillin. The 
resistance of Streptococcus pneumoniae is caused by the mutation of genes producing 
Penicillin binding proteins (PBPs), pbp1a, pbp1b, pbp2a, pbp2b, pbp2x and pbp3, which 
then mutate into antibiotic resistant genes. 
 

[Purpose of the project] 
      In this project, the distribution of PBPs is discussed in terms of areas in Thailand and 
classes of bacteria. 
 

[Methodology] 
      The study of the distribution of these genes in Thailand can be completed by using 
Clustal Omega program to find the conserved regions of nucleotide sequences in each PBP 
from 40 samples of each type of PBPs and Nucleotide BLAST program (blastn) and to find 
bacteria species with the conserved region of the nucleotide sequences in each PBPs. Then 
the researchers identify the location of bacteria on Thailand map and plot the bar graph 
that shows the distribution in terms of classes of bacteria. 
 

[Results of the study] 
      The same number of PBP1a has been found in Chonburi, Songkhla, Samut Sakhon, and 
Phetchabun. The province having the largest number of PBP1b was Chiang Mai. PBP2a and 
PBP2x was discovered mostly in Chiang Mai and Nan. PBP2b and PBP3 were found largely 
in  Bangkok.  Al l  ant ib iot ic  res istant  genes were substant ia l ly  d iscovered in 
Gammaproteobacteria. 
 

[Conclusion] 
      PBPs mostly distribute in Bangkok, Chiang Mai and Nan and Gammaproteobacteria is 
the main class of bacteria that have PBPs. Thus, the prediction of distribution of antibiotic 
resistant genes in Thailand can be made, PBPs. 
 

[Future study plan] 
       Studying other antibiotic resistant genes in Streptococcus pneumoniae such as mef(A), 
erm(B), tet(O), tet(M), msr(D), as well as catA16 
 

[Keyword(s)] 
Streptococcus pneumoniae, Penicillin, Penicillin binding proteins, Antibiotics,  
Genome sequence, Conserved regions 

 

  



- 74 - 

 

 

BI-16 
 

Development of molecular markers to identify Thai herbs at species level 
authentication 
 

Atsuki Matsuzawa, Kornvarun Tirananmongkol, Mingkwan Rattanasiwamok &  
Supanan Sucharit 

 

Mahidol Wittayanusorn School, Nakhon Pathom, 73170, Thailand  
Correspondence should be addressed to A.M. (s6107745@mwit.ac.th) 
 

[Background] 
       Using appropriate species of herbs is essential for producing effective herb products 
because some active ingredients can be found only in specific species. However, identifying 
species by morphological characteristics requires expertise and can be confusing. 
 

[Purpose of the project] 
      This project seeks to find a more precise way to identify herb species by analyzing DNA 
sequences to find species-specific sites. 
 

[Methodology] 
      In this study, 4 species of herb which were Stevia rebaudiana, Carthamus tinctorius, 
Mentha spicata and Gynostemma pentaphyllum were chosen as our species of interest. 
DNA was extracted from plant tissues (leaves), PCR amplification of ITS2 region was 
performed, and the PCR product was sequenced and analyzed by comparing with closely 
related species in the same genus. 
 

[Results of the study] 
      The results showed that 7 to 9 sites in Stevia rebaudiana, Carthamus tinctorius and 
Mentha spicata had 70% or higher specificity. In contrast, in Gynostemma pentaphyllum, 
only 3 sites were found with specificity of 65.22%. 
 

[Conclusion] 
      In conclusion, ITS2 region can be used to specify Stevia rebaudiana, Carthamus 
tinctorius and Mentha spicata, but might not be suitable for specifying Gynostemma 
pentaphyllum. 
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[Background] 
       Cancer is the leading cause of mortality worldwide. Clinically, a treatment that has 
been used for curing cancer diseases is Chemotherapy; however, there are certain 
disadvantages of Chemotherapy, including the destruction of some rapid growth non-
cancerous cell. There are many studies on the discoveries of novel anticancer agents; one 
of them is anticancer peptides. Previously, peptides of African Giant Snail, relating to 
Golden Apple Snail genetically, was reported to have abilities in anticancer properties; 
therefore, we decided to study anticancer peptides in Golden Apple Snail by computer 
screening and in vitro. 
 

[Purpose of the project] 
      The purposes of this study are to predict anticancer peptides from Golden Apple Snail 
by bioinformatics methods and to investigate the efficacy of the predicted anticancer 
peptides on colon cancer cells. 
 

[Methodology] 
      The researchers predicted potential anticancer peptides from Golden Apple Snail, using 
MLACP, IACP, AntiCP,  ToxinPred, and MLCPP programs. Then the selected peptides (original: 
ori) were modified to improve their anticancer efficiency (rds). To evaluate the biological 
effect, the peptides were tested in vitro using MTT-assay on colon cancer cell lines, HT-29 
(non-metastasis), and SW620 (metastasis), and on non-cancerous cells, HDFn (Human 
dermal Fibroblast neonatal). 
 

[Results of the study] 
      The results showed that the top four candidates were CTTCRRERCCY (G1 ori), 
CTPCREECCCY (G1 rds), TTIVCCGAIIP (G3 ori), and FTFVCLGAIIP (G3 rds). These peptides 
consist of 11 amino acids. G1 ori and G1 rds have helix consisting of loop shapes with low 
hydrophobicity compared to G3. G3 ori and G3 rds have helix consisting of loop and random 
coil respectively. Both of them have high hydrophobicity. When tested with cell lines, we 
found that G3 rds peptide is the best peptide on HT-29 cell inhibition at 24-hour treatment 
with the half-maximal inhibitory concentration (IC50) as 59.4315 μM. For SW630, G1 rds 
peptide is the best peptide at 72-hour treatment, and the IC50 value was 156.0754 μM. 
 

[Conclusion] 
      Most anticancer peptides predicted by bioinformatics methods have helix consisting of 
loop shapes with high hydrophobicity. When tested with colon cancer cell lines, G1 rds is the 
best peptide at 72-hour treatment for SW620, and G3 rds is the best peptide at 24-hour 
treatment for HT-29. 
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[Future study plan] 
       Since the mechanisms is uncertain, this study needs more experiments in order to find 
proof of outcomes, for instance, hemolytic assay and microscopic observation or repeating. 
 

[Keyword(s)] 
Anticancer peptide, Golden apple snail, Colon cancer cell lines 
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[Background] 
       Colorectal cancer is one of the most prevalent cancer types in Thailand and many 
other countries. The standard practice for curing this cancer is the chemotherapy, which 
causes several adverse effects. Thus, the utilization of natural extract from Cordyceps 
militaris is another alternative treatment; however, it was rare and expensive. The 
synthesis of the active compounds, which was shown to be peptides instead of extraction 
of peptide from Cordyceps militaris itself, will greatly reduce the cost of a production. 
Consequently, the computer programs such as AntiCP, MLACP, and iACP were used to 
predict, select the anticancer peptide from Cordyceps militaris and test the efficiency of 
the peptides with metastasis colon cancer cell (SW620), non-metastasis colon cancer cell 
(HT-29) comparing with normal human cell, fibroblast. The combination of peptides and 
conventional chemotherapy (doxorubicin) was done with the expectation of performing 
synergy. 
 

[Purpose of the project] 
      To study on the selection and prediction of anticancer peptides from Cordyceps militaris 
using computational method and to evaluate the efficiency of the anticancer peptides with 
metastasis colorectal cancer cell (SW620), non-metastasis colorectal cancer cell (HT-29) and 
fibroblasts. 
 

[Methodology] 
      The putative anticancer peptides (5-50 amino acids) were screened by using three 
programs: AntiCP, iACP, and MLACP for anticancer prediction based on amino acid 
composition and physiochemical properties. MLCPP and Toxin-Pred evaluated the toxicity 
and cell-membrane penetration ability. AntiCP and PEP-FOLD3 redesigned and simulated 
the identified anticancer peptide’s molecular structure, respectively.  
       HT-29, SW620, and fibroblast were cultured in DMEM supplemented with 10% FBS at 
37℃ under 5% CO2. Cytotoxicity of the cell was evaluated by conventional MTT Assays. 
Cells were preincubated in 96-well plates at 2 × 105 cells/well for 24h and treated with 
indicated concentrations of each peptide (50, 25, 12.5, 6.25, 3.125 µM and control) and 
doxorubicin (0.25, 0.125, 6.25×10-2,  3.13×10-2, 1.56×10-2 µM and control) for 24h, 48h, and 
72h. 10µL MTT solution (5 µg/mL) was added to each well, incubated for 4h, and 
absorbance was measured using a microplate reader at 570 nm.  
     The viability measurements were performed by AO/PI staining assay. The selected cancer 
cells were preincubated in 8-well plates at 5 × 104 cells/well for 24h and treated with 8 
indicated concentrations (control, DMSO, 2 highest concentrations of peptides, 2 highest 
concentrations of doxorubicin, and 2 highest concentration of com) for 72h. After it was 
due, the aliquot of 1 µL acridine orange (10 µg/mL) and propidium iodine (1 µg/mL) were 
added per well. The disposable slide was observed under fluorescence microscope. 



- 78 - 

 

 

 

[Results of the study] 
      The predicted peptides were TTMICLTCAR, TTGICLTCCR, VTFVLIAAK and FTFVLLAAK. 
However, VTFVLIAAK is the only effective peptide to significantly reduce HT-29 viability (IC50 
= 114.9 µM, at 72h), and doxorubicin can reduce the viability (IC50 = 0.04510 µM, at 72h). 
The combination of doxorubicin and VTFVLIAAK performed higher efficiency to decrease 
cell viability, according to the graph. The viability measurement for both peptide and 
doxorubicin indicated that apoptosis is the cause for cell d eath, as chromosome 
condensation, membrane blebbing, apoptotic body and late apoptosis were observed. 
 

[Conclusion] 
      VTFVLIAAK is the only effective peptide to significantly reduce HT-29 viability (IC50 = 
114.9 µM, at 72h). The viability measurement for both peptide and doxorubicin indicated 
that apoptosis is the cause for cell death. VTFVLIAAK can reduce the utilization of 
chemotherapy; therefore, the adverse effects diminish. 
 

[Future study plan] 
       The further study plans are to study the key proteins or substances which are 
responsible for cell death, to improve the peptides for utilizing in pharmaceutical purposes, 
and to understand the mode of action performed by the peptide in cells. 
 

[Keyword(s)] 
Cordyceps militaris, Peptidomes, Anticancer peptides, Bioinformatics, Apoptosis, 
Chemotherapy 
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[Background] 
       Cultivated banana (Musa sapientum L.) is one of the most popular fruits in Thailand. 
However, there is a post-harvest problem. Cultivated bananas have a shelf-life for about 
one week. After that, the bananas will turn black. Then they will be rotten and loss weight 
at last. This leads to the decrease in price of cultivated bananas. Thus, this research aims 
to prolong the shelf-life of bananas. 
 

[Purpose of the project] 
      This project aims to study the method of keeping and extending the shelf-life of bananas 
by coating them with Carboxymethyl cellulose (CMC) and using Potassium permanganate 
(KMnO4) for absorbing ethylene. 
 

[Methodology] 
      This project had 4 conditions to treat bananas: control, coating with CMC 1 % (w/v), 
using KMnO4, using both 1% CMC and KMnO4. The result of the experiment found that the 
bananas which were threatened by only KMnO4 are the best in prolonging their shelf-life. 
They had lesser weight loss, slower color changing and the change in firmness was less than 
the control condition and having statistical significance at 95% confidence interval. The 
second was the bananas that have been clothed with 1% CMC and also have KMnO4 in their 
jars. Next was the bananas that have been clothed with 1% CMC only. 
 

[Results of the study] 
      Of all 4 conditions that were control, coating with 1% CMC, using KMnO4, using both 1% 
CMC and KMnO4, the result found that the best condition for prolonging the shelf-life of 
bananas was the condition which used KMnO4 only. 
 

[Conclusion] 
      Clothing cultivated bananas with CMC solution can reduce the weight loss of cultivated 
bananas and having KMnO4 with chalk in their jars for inhibiting ethylene can extend the 
shelf-life of cultivated bananas. 
 

[Future study plan] 
       The future study plans are to introduce more control variable in each set of the 
experiment, to choose the banana from the same hand to reduce errors that might happen 
and to use Gas Chromatography in quantifying the amount of ethylene for more accurate 
data. 
 

[Keyword(s)] 
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[Background] 
       Egg is one of the most important ingredients of human consumption. At the present, 
most egg farms measure the quality of eggs to verify their products by cracking the eggs, 
which produces high-level waste of inedible eggs in the long-term future. On the other 
hand, there is a method used to measure eggs’ quality without damaging eggshells called 
NIRs. This method has to be in a particular laboratory, so it is costly and most of the Thai 
cultural farmers cannot afford it. Consequently, it is useful to study the way to measure 
the eggs’ quality in lower costs. Air space or size of the egg, which is located at the bottom 
of the egg, has been increasing by age and it is related to its quality. This study has been 
finding the method to study the relation between the air space size in each egg’s age and 
the fitness (quality). According to the fact that the different sizes of air space provide the 
different resonance frequencies, this project has firstly studied to find the felicitous 
frequencies and then to gauge the amplitude of soundwave when they translocate 
through the egg with difference sizes of air space. Lastly, the results are used in order to 
develop the prototype program to gauge the quality of eggs without damaging eggshells 
at reasonable costs. 
 

[Purpose of the project] 
● To study the appropriate soundwave frequency that corresponds to size of air space. 
● To develop the program that can measure the egg’s quality from the size of air space 

that has accuracy more than 70 percent. 
 

[Methodology] 
● Finding the proper soundwave frequencies from 1,000 to 4,000 Hz which make the 

most different amplitude by using piezoelectric sensor and digital oscilloscope 

● Measuring the egg’s quality since 1st day to 30th day (on 3rd, 6th, …,30th day) including 
weight changing, Haugh unit, and air space’s size changing 

● Measuring the amplitude of each particular frequency resonance in the different 
size of air space (on 3rd, 6th, …,30th day) 

● Finding the relation of the amplitude and egg quality in each day and providing an 
equation 

● Developing the program that can calculate the egg’s quality with the relation of air 
space size and amplitude from the soundwave frequency by Microsoft Visual Basic 
program 
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[Results of the study] 
● The proper frequency is from 3496.880 Hz to 3501.182 Hz.  
● At first (from the 1st to 15th day), the storage time has an effect on amplitude (A) of 

the frequencies. The amplitude decreases statistically significant at P<0.05 due to 
changing of intermediary in chicken eggs which are consistent with the rate of 
change of air space size. However, from the 16th day, the amplitude gradually 
decreases and non-significantly decreases at last. The amplitude changing is also 
corresponding to the size of air space, egg’s weight and Haugh Unit, statistically 
significant at P<0.05. 

                     A3496.880 = 8E-05d3 + 0.0015d2 - 0.2324d - 14.913, R² = 0.9776 
                     A3501.182 = -0.0004d3 + 0.0271d2 - 0.5776d - 18.943, R² = 0.9837 

● The egg quality measurement program with wave amplitude can measure 
statistically significant at more than 70 percent. 

 

[Conclusion] 
      The results of this study can be a new prototype to measure the egg’s quality. This 
project uses frequency of 3500 Hz because it clearly makes the difference of soundwave 
amplitude. The program has been developed with the accuracy more than 70 percent. 
 

[Future study plan] 
● The development of the gauging system to make it more accuracy by using more 

database 
● The development of the autonomous gauging system to use in real egg farm 

 

[Keyword(s)] 
Air space, Haugh unit, Piezoelectric 
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[Background] 
       Currently, the problem of waste management is still insuperable including the inability 
to utilize the waste properly and the appropriate methods of waste disposal, especially the 
organic waste from households. Most of food waste are agricultural materials such as rice 
straws and corn plants. In 2017, there were 17.318 million tons of organic waste, but only 
1.2 million tons were recycled. In this study, the project developers are interested in using 
organic lignocellulose materials such as agricultural waste to combine with mycelium from 
fungi instead of using harmful chemicals such as glue. This is because moldy fibers can act 
as a material binder when brought through heat, pressure and forming. Therefore, it can 
be used to replace packaging that is currently difficult to degrade. 
 

[Purpose of the project] 
     This project aims to find out the combination between locally found mushroom and 
substrate that give the strongest mycelium-based material, compared by testing the 
bending strength. 
 

[Methodology] 
      Straw mushroom and oyster mushroom were chosen as a fungal source to grow in 
straw and sawdust substrate. Then leave them cultivate for about 1-2 weeks in a dark 
place, dry the sample and test the bending strength. 
 

[Results of the study] 
      The combination of oyster mushroom on straw was the only one that could be 
compressed into material. The strength tested was bending strength, resulting 13.03 
newton per square meter, or 51% compared to plywood. 
 

[Conclusion] 
      From the result of the experiment, only the right combination can be tested. This case 
is oyster mushroom on straw. With the test result of bending strength 13.03 newton per 
square meter, it is approximately half the result compared to plywood. 
 

[Future study plan] 
      The results showed that only the proper combination between the right fungus and 
substrate gives the strongest material, considered from the bending strength. By finding 
the new combination and proper environment, the future study plan might increase the 
strength of the product to the point that can be replaced plastic and raw wood product. 
 

[Keyword(s)] 
Waste, Mycelium, Fungi, Bending strength 
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Figure 1: Mycelium-based material made from oyster mushroom on straw  
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[Background] 
       Foundry sand is pure high-quality silica sand. Commonly, it is used for the cast in metal 
casting and car parts manufacturing industries. When Foundry sand is no longer reusable 
in the process, it will be called waste foundry sand (WFS). Each year, there are moreover 
than 1,000 tons of WFS, containing heavy metal from the metal casting process, occur. 
Most of them are disposed of by landfilling or incineration methods which are hazardous 
for the environment and could cause many pollutions. However, WFS can be treated by 
fungi that have the ability to excrete organic acid. Hyphae, which are long and filamentous 
structure of the fungi, act in the chemical reaction to make the gaps between WFS particles 
smaller. Then treated WFS can be reused as an alternative to natural sand in concrete 
materials instead of being disposed of. The benefits of recycled WFS usage result in the 
reduction of construction costs and the quantity of WFS. 
 

[Purpose of the project] 
     This research aims to find the most suitable fungi for treating on WFS and to find the 
substitution rate of WFS in sand in concrete compositions that forms the most effective 
concrete cube, evaluating through the compressive strength test. 
 

[Methodology] 
      The procedures were broken down into 5 steps: screening fungi, isolating fungi, 
treating WFS on concrete, mixing concrete, and testing properties. From screening and 
isolating fungi in dirt, there were 9 isolations of fungi. Then they were tested using Methyl 
Orange in order to assess the organic acid production capability of each isolation. The 
result showed that Isolation 9 could produce the most organic acid. Observed under a 
microscope, Isolation 9 was morphologically found to be Aspergillus sp. In the subsequent 
stage, WFS was treated with the fungi for 10 days and then utilized by the ratio of 0,10,15 
and 20% by volume to construction sand to form concrete cubes. Finally, all samples 
underwent the compressive strength test. 
 

[Results of the study] 
      The final results showed that the ratio of 20% untreated WFS to construction sand in 
concrete cubes was able to endure compressive strength better than that of 10% and 15%. 
Secondly, the ratio of 10% treated WFS to construction sand in concrete cubes was able to 
endure compressive strength better than that of 20% and 15%. Comparing the results to 
the control samples, they demonstrated that most of the WFS-mixed concrete cubes were 
able to endure compressive strength equally or better. In conclusion, WFS is able to 
replace construction sand in concrete materials. 
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[Conclusion] 
      1.  The most productive acid fungal culture is Aspergillus sp. 
      2.  Comparison of concrete cubes efficiency 
            2.1 Concrete cubes containing treated WFS have no statistical difference in  
                  compressive strength compared to untreated WFS samples. 
            2.2 Concrete cubes mixing with WFS have no statistical difference in compressive  
                  strength compared to control concrete samples. 
            2.3 Concrete cubes with both WFS 10% and WFS 20% have no statistical difference   
                  in compressive strength. 
        3. WFS with a substitution rate of 20% by volume can be effectively used as partial  

replacement of sand in concrete in order to diminish the expenses of materials and 

the amount of WFS without statistical differences compared to control samples. 
 

[Future study plan] 
      1.  Studying further about variables of the environment, concentration, and period of  
             growth of fungi that could potentially affect the compressive strength property. 

      2.  Adding more different replacement ratios of waste foundry sand and construction  
             sand in order to obtain more accurate results. 

      3.  Measuring additional properties of concrete such as water absorption, durability,     
             heat resistance, etc. 
 

[Keyword(s)] 
Aspergillus sp., Waste foundry sand, Concrete cube, Compressive strength 

 

 

 

 

 

 

 

 

 

  

 

Figure 2: 400X microscopic picture of 
 Aspergillus sp. and its fungal culture 

 

Figure 1: Methyl Orange test for acid 

production capability of each isolation 

Figure 3: Concrete cubes 
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[Background] 
       Basketball is a popular sport. A basketball player needs to be tall and has a different 
technique. Therefore, the performance of a basketball player is the necessary thing, 
especially the strength of muscles. To increase strength, exercise is one of the best ways 
such as weight training which needs to measure 1-RM (one repetition maximum). There 
are three ranges to score the basket:1) the close-ranged; 2) the mid-ranged and; 3) the 
long-ranged. The long-ranged is the hardest range to shoot. A team gets 3 points if they 
are able to make a basket because it is hard to control and aims the ball to send to the rim. 
It is required a lot of muscles to control the force which needs to get weight training. 
Weight training is a type of strength training using a dumbbell barbell station. The training 
machines can set the reps and the weight which use the resistance of the weight to gain a 
muscle. For this reason, the researchers decided to investigate the effect of weight training 
on three-point shooting and use the data for improvement in the future. 
 

[Purpose of the project] 
     The purpose of this project is to determine the effects of upper Arms muscle and thigh 
muscle strength training on the accuracy of three -point shooting by Mahidol 
Wittayanusorn basketball players. 
 

[Methodology] 
      The subjects of this project were 30 male students in Mahidol Wittayanusorn School 
who have experienced the competition before. They were divided into two groups: the 
experimental group and the control group. Each group has 15 members. The muscle 
training program was designed to use with the experimental group. The eight-week 
program was used three days a week. After the training, the data of the three -point 
shooting of each group was collected and analyzed by using the SPSS program to compare 
the pretest and posttest. 
 

[Results of the study] 
      The result using significant at 0.05 showed that the sample group has improvement 
their skill of three-point shooting, as shown in the figure section below. 
 

[Conclusion] 
      This project aims to find out the effects of weight training on three-point shooting of 
male students in Mahidol Wittayanusorn School who joined Sritang Game. The results 
showed that the group who joined the weight training program has more accuracy than 
another group. It can be concluded that weight training has an effect to an accuracy of 
three-point shooting. 
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[Future study plan] 
      The direction for further research might focus on muscle in other parts of the body. 
 

[Keyword(s)] 
Biceps curl machine, Triceps curl machine, Frontal multi hip, Leg curl machine, Accuracy, 
3-Point shooting 

 

        Table between before practice and after practice every two weeks  
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[Background] 
       Mahidol Wittayanusorn School was founded in 1991. There are many cultivated plants, 
which are the sources of knowledge for students and enthusiasts. However, there is not 
enough information about the trees and shrubs within the school. Many species are still 
unknown and do not have informative signs. Some species have had the informative signs 
with vernacular name, scientific name, family name, and utilization. However, the normal 
plant signs are usually limited in size, so they cannot hold more plant data, such as 
taxonomic characters, other usages, and locality on map. Nowadays, the QR (Quick 
Response) Code Technology is often used for linking to text, URL, or other data in many 
fields: vehicle manufacturing, commercial tracking, and entertainment due to fast 
scanning, small size, huge data storage capacity, error correction, and available for 
everyone (Tiwari, 2016). Thus, we have decided to use QR Code for this research. 
 

[Purpose of the project] 
      1. To know the exact species number of trees and shrubs of seed plants growing inside     
           the school.  
      2. To develop a website for storing the present plant data, including species name, family  
          name, morphological description, picture, and locality on map.  
      3. To apply QR code technology linking the website of each plant species for making  
          plant signs to promote learning activities within the school. 
 

[Methodology] 
      1. Plant materials  Plant explorations and collections were taken in Mahidol 
Wittayanusorn School from July to October 2019. Morphological characters of all trees and 
shrubs in this study were described based on the present collected materials. All collected 
specimens were dried via hot-air oven for preserving. Then, each specimen was sewn to 
the paper (30 × 40 cm, 300 grams). 
      2. Plant Identification All species names were identified following dichotomous keys 
from Flora of Thailand. Then, plant species names were confirmed by comparing with type 
specimens housed in the herbarium of the Forest and Plant Conservation Research Office 
Department of National Parks, Wildlife and Plant Conservation (BKF). However, some 
unclear species were consulted with other expert plant taxonomists. 
      3. Making QR code  Website with plant information was constructed. After that, the 
QR Code linking with URL of each species on website was generated via QR Code Generator 
by Bing (https://www.bing.com). 
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[Results of the study] 
      Based on approximately 50 collected specimens of trees and shrubs within Mahidol 
Wittayanusorn School, 31 species belonging to 19 families were recognized. There was 
only one species of gymnosperm, Cycas revoluta Thunb., the rest 30 species were 
flowering plants (angiosperm). Most of them are eudicot, such as Bauhinia tomentosa L. 
(FIGURE 1) and Tectona grandis L.F. Amongst these, some species were misidentified 
previously, such as Mitrephora tomentosa Hook. f. & Thomson (FIGURE 2a) which was 
identified as Rauwenhoffia siamensis Scheff. (FIGURE 2b). However, when its flowers 
bloom, this species is identified properly. The morphological characters of all species were 
described in Thai. All plant information, including species name, vernacular name, 
morphological description, plant picture, and locality on map of each species were install 
in created website and QR code was generated. 
 

[Conclusion] 
      Following the collection around 50 specimens of tree and shrub in Mahidol 
Wittayanusorn School, 31 species are described. Many species are reinvestigated and 
identified. The website about tree and shrub in the school is constructed and the QR code 
sign will be provided for installing on the tree and shrub in the school. 
 

[Future study plan] 
      In future, the plan is to find people such as students or teachers for updating 

information in case that if there have new plants in school. The new information will be 

updated on the website. Moreover, the researchers will make the website more 

convenient and modern. 
 

[Keyword(s)] 
Seed plants, Tree, Shrub, QR Code, Mahidol Wittayanusorn School 

 

  

Figure 1: Bauhinia tomentosa L.: (a) yellowish flower, (b) bilobed leaves 

Figure 2: Mitrephora tomentosa Hook. f. & Thomson: (a) its flower, (b) previous sign with wrong name 

(a) (b) 

(a) (b) 
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[Background] 
       Durian is an industrial drop that is grown throughout all regions of Thailand, especially, 
durian plantation that has about 640 square kilometers. It found that people prefer to 
consume only the durian pulp. Therefore, we can expect the durian seed waste from the 
durian processing industry. If the durian processing manufacturers can’t manage the seed 
waste properly, it will cause pollution to the environment. So, Durian seed has starch, it 
can be used as material for the production of bioplastics. This will help to reduce the waste 
of agricultural products and help to create a new type of environmentally friendly 
packaging. 
 

[Purpose of the project] 
     To research the suitable formula for producing bioplastic film from durian seed starch 
 

[Methodology] 
MAKING DURIAN SEED STARCH 
             First, wash and peel the durian seed. Then cut it into small pieces. After that, put it  
             into an oven at 70 degrees Celsius for 3-5 days. Finally, spin it in a blender and filter  
             it by the sieve.  
FORMING BIOPLASTIC FILM 

First, mix the durian seed starch, water and glycerin with the ratio according to 
formula that is set then heat the solution by the hot plate for 15 minutes . Then, pour 
the solution on the tray, then put it into the oven at 60 degrees Celsius for 24 hours . 
Finally, peel the film and keep it in the zipper bag . 

TENSILE TEST 
First, prepare the bio-plastic film specimen by cutting into a Dumbbell Type V 
shape, size 12 .7 mm × 25 .4 mm . Then pull the specimen with the Universal testing 
machine . 

WATER SOLUBILITY TEST 
First, take specimen of bio-plastic film into the oven at 50 degrees Celsius for 1 
hour. Second, cut it into size 1 cm × 1 cm. Third, weigh specimen with an analytical 
balance. Fourth, soak the specimen in 30 ml of water in a beaker. Fifth, cover the 
beaker with aluminum foil for 30 minutes. Sixth, filter it with filter paper (weigh 
each filter paper before filtering). After that, take the filter paper into the oven at 
50 degrees Celsius for 1 hour. Finally, weigh each sheet of filter paper with an 
analytical balance to determine the weight of the bio-plastic film left over from the 
water solubility. 

 

[Results of the study] 
      According to the experiment to find the suitable formula for making the bio-plastic film 
from durian seed starch. It can be explained that the formula 1, 2 and 4 can be form into 
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bio-plastic film. It finds that durian seed starch isn’t pure because of a high content of gum 
(Amin et al,2007) So it can make the starch to be gummy. This will be the obstacle to form 
the bio-plastic fil. So we should purify the starch before using it to make bio-plastic film. 
 

[Conclusion] 
      Based on the experimental result, the bio-plastic film that containing glycerin with 35% 
of flour weight, 97 grams of distilled water, 3 grams of durian seed starch can be molded 
into film which is the most suitable for producing bio-plastic film. The tensile stress at 
maximum load of this ratio is 0.59 MPa, the tensile strain extension at break is 47.1% and 
the water solubility is 63.72% 
 

[Future study plan] 
      Should study the use of other plasticizers instead of glycerin and use the hot plate 

magnetic stirrer to stir the ingredients. 
 

[Keyword(s)] 
Durian seed starch, Biodegradable Films 

 

  

Figure 1: Wash and peel the durian seed, 

then cut into small pieces 

Figure 2:  Mix the ingredient according to the 

ratio, then heat the solution for 15 minutes 

Figure 3: Peel the film 



- 93 - 

 

 

BI-26 
 

Preparation and properties of antibacterial natural rubber latex foam 
 

Khattaliya Korkiatpithak & Yanisa Boonthong 

 

Demonstration Prince of Songkla University School, Pattani, 94000, Thailand 
Correspondence should be addressed to mymint_1226@hotmail.com, 
aom_yans@hotmail.com 
 

[Background] 
       Rubber is a raw material that was found a lot at South of Thailand and their main 
products that can be used was divided two types as dry rubber and concentrated latex. 
Dry rubber can be used to produce many products such as rubber bands, wheels and etc. 
while concentrated latex also can lead to be various products such as gloves, pillows and 
mattresses. Mattresses which made from natural rubber is the one of popular product at 
this moment because of their high flexibility provides a soft surface during use. However, 
their porosity which being the cause of their flexibility is therefore a source of 
accumulation of bacteria, fungi, dust mites which is the cause of skin infection. Thus, 
preparation of Natural Rubber Latex Foam (NRLF) with antibacterial performance is 
becoming to be the interesting research. 
 

[Purpose of the project] 
     To study the potential use of natural rubber foam as antibacterial materials 
 

[Methodology] 
      Before the latex will be used in the process of this project, it's important that latex has 
followed the ISO 2004 standard indeed first of all it's have to test about Characterization 
of Latex properties which include by Total Solid Content, Dry rubber content, Alkalinity and 
Mechanical Stability Time. Next to the processing of Antibacterial Natural rubber latex 
foam which study within Dunlop Process along with the HPQM content at 0-10 phr and 
the last is to study about the Effect of HPQM contents on Natural Rubber Latex foam that 
including by Physical properties and antibacterial performance. As for Physical properties 
was covered by foam density, compression set and compressive strength. Whereas the 
antibacterial performance it is evaluated by Disk diffusion test or Halo test. And Escherichia 
coli and Staphylococcus aureus were used as representative for gram negative and positive 
bacteria. 
 

[Results of the study] 
      This study antibacterial material based on natural rubber has been successfully 
prepared. It was done by processing the latex foam through Dunlop process and put the 
antibacterial agent which is HPQM at 2-10 phr. The first one, latex that was used in this 
research has standard property of ISO 204 which including by Total solid content, Dry 
rubber content, Alkalinity and Mechanical stability time. Studying on physical property 
that was about density, compression set and compressive strength of foam has found the 
rubber foam with HPQM in amount 2-10 phr has increased due to the amount of 
antibacterial agent. For the antibacterial performance was tested by disk diffusion. The 
radius of protective substance was tested by two type of bacteria that performing gram 
positive and gram negative bacteria. The result showed the radius of protecting to gram 
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positive is wider than gram negative bacteria within every amount of HPQM was being 
that. It can conclude that the antibacterial efficiency of HPQM hat the greater performance 
to protect gram positive more than gram negative bacteria accordingly discovery of gram 
positive usually being the cause of skin infection more than gram negative. 
 

[Conclusion] 
      Antibacterial material based on natural rubber has been successfully prepared in this 
study. It was done by processing the latex foam through Dunlop process and put the 
antibacterial agent which is HPQM at 2-10 phr. The latex that was used in this research has 
standard property of ISO 2004 which including by TSC DRC Alkalinity and MST. Studying on 
physical property that was about density, compression set and compressive strength of 
foam has found the rubber foam with antibacterial content in the amount 2-10 phr has 
increased due to the amount of antibacterial agent. For the antibacterial performance was 
tested by disk diffusion method. The broad radius of protective substance was tested with 
2 types bacteria that performing gram negative and positive bacteria. the result showed 
the radius of gram-positive is wider than gram-negative bacteria. It can be concluded that 
the antibacterial efficiency of HPQM has the greater performance to protect the gram-
positive more than negative accordingly discovery of gram-positive usually being the cause 
of skin infection. 
 

[Future study plan] 
      To make the comparison with the conventional products for offering better value and 

benefits. 
 

[Keyword(s)] 
Natural Rubber Latex Foam (NRLF), Bacteria, Antibacterial agent (HPQM), Disk diffusion 
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[Background] 
       From the test of the efficacy of crude extracted from betel leaves to the control rice 
blast disease to replace the use of chemicals. The findings indicated that betel leaves are 
more effective in inhibiting than guava leaves. Which can inhibit 100% of the bacteria at 
the concentration of 1000 ppm. The results of the experiment can be applied to real-world 
agricultural plots to help solve the rice blast disease problem for farmers (Chonlada et al, 
2018). 
 

[Purpose of the project] 
      1. To study the optimum concentration of crude extracted from betel leaves on the  
          control of rice blast disease fungus in the laboratory. 
      2. To compare the effectiveness of crude extract from betel leaves between using 95%  
          ethanol as a solvent and using water as a solvent. 
      3. To test the effectiveness of the crude extract from betel leaves at the specified  
          concentration which has an effect on the control of rice blast disease in the field. 
 

[Methodology] 

• Extraction process. 

• The process screen of rice blast disease fungi. 

• The process of inhibiting the growth of rice blast disease fungi in the laboratory. 

• Step of rice preparation. 

• The process of induction of rice blast disease in greenhouse. 

• To test of crude extracted from betel leaves in the greenhouse. 
 

[Results of the study] 
• The result of preparation fungi of fungus of rice blast disease. 
   Conidia was similar to the fungus Pyricularia oryzae. 
 
• The result of inhibition of rice blast disease fungi on different solvents. 
   Crude extracted from betel leaves that use 95% ethanol as a solvent had a better 
percentage inhibition than water as a solvent. From 95% ethanol as a solvent inhibited 
100% at 100 ppm but water as a solvent inhibited 100% at 500 ppm. 
• The result of induction of rice blast disease in greenhouse. 
   After spraying for 1 week, rice leaves had the disease level at level 3. Level 3 is shape of 
plant scar an eye is less than 1.3 millimeters. The center of the wound is gray and the 
edges are brown. 
• To result of crude extracted from betel leaves in the greenhouse. 
   Rice leaves sprayed with crude extracted using 95% ethanol as a solvent at 100 ppm and 
crude extracted using water as solvent at 500 ppm. Rice leaves had the disease level at 
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level 1. That is, the rice leaves are small brown spots, less than 0.5 millimeters. But the 
control set that do not spray crude extracted. The level of disease occurring at level 3.  
• Analysis of chemical composition of crude extracted from betel leaves using techniques 
Gas Chromatograph Mass Spectrometer (GCMS) 
   By using crude extracted that use 95% ethanol as a solvent minimum concentration 100 
ppm, 25.97 percent Eugenol. And by using crude extracted that use water as a solvent 
minimum concentration 500 ppm, 25.32 percent Eugenol. 
 

[Conclusion] 
      Fungus of rice blast disease, courtesy of Ubon Ratchathani Rice Research Center put to 
test for confirmation It was found that the pathogenicity of the fungus corresponds to the 
fungus Pyricularia oryzae. The crude extract from betel leaves use 95% ethanol as a 
solvent at 100 ppm was more percentage inhibition the growth of fungus of rice blast 
disease than the crude extracts from betel leaves use water as a solvent at 500 ppm. With 
the lowest concentration that can inhibit the fungus of rice blast disease 100%. And when 
tested to control rice blast disease in the field can reduce the level disease from level 3 to 
level 1. And the chemical composition of the crude extracted from betel leaves is Eugenol.    
 

[Future study plan] 
      1.  To study the physical changes of crude extracted during storage. 
      2.  Satisfaction survey by sending the product of crude extract from betel leaves to   
           farmers who encounter problems can try in the rice field. 
 

[Keyword(s)] 
Rice blast disease, Crude extracted from betel leaves, Pyricularia oryzae, Eugenol 
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[Background] 
       Beads or alginate capsules are made from substances encapsulated by hydrocolloids. It 
is used to deliver important substances to be released at a suitable rate, makes the 
duration of the activity longer. Nowadays, there has been interested in research and 
development for many medical applications. Especially in pharmaceuticals solutions in the 
treatment of infectious diseases which is a disease caused by microorganisms such as 
bacteria, the infection can be treated by the anti-microbial. However, if the antimicrobial 
doses and the time are not long enough to destroy pathogens, it can cause the resistance 
on treatment. The bacteria that most common cause of infectious diseases in Thailand 
includes Staphylococcus aureus, which is the bacteria found in the human body as a major 
cause of skin infections and food poisoning. The research of Rungsephanurat and 
coworkers found that Fang herbal extract is most effective in inhibiting Staphylococcus 
aureus. According to the research of Sukprasert and Suptang, it was found that Fang herbal 
extract had the most abilities in inhibiting Gram-positive and Gram-negative bacteria 
compared with other herbs. Because of Fang consists of phytochemical, Brazilin which is a 
substance that can inhibit the growth of Staphylococcus aureus. Therefore, the objective 
of the present work is to study the preparation and to find the suitable type of polymer for 
forming bead at which Fang herbal extract is a substance inside to produce bead that can 
release the substances and can inhibit the bacteria which can cause skin infections such as 
abscess and pus. The medical applications such as a cream was reported in this study. 
 

[Purpose of the project] 

• To study the effect of inhibiting bacteria. The Fang herbal extract. 

• To determine the appropriate ratio of soluble polymer and herbal Fang extracts 
in forming a bead for inhibiting bacteria of Staphylococcus aureus. 

• To develop an initial product containing beads from polymer encapsulated 
herbal Fang extracts for medical uses. 

 

[Methodology] 
Experiment 1 Study of antibacterial activity and the minimum inhibitory concentration 
(MIC) of Fang herbal extract. 
Experiment 2 Preparation and study the ratio of polymer with Fang herbal extract which 
has appropriate properties to forming beads. 
Experiment 3 Study the effects of bacterial inhibition Staphylococcus aureus of beads 
mixed with Fang herbal extract. 
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Experiment 4 Development of initial product containing beads mixed with Fang herbal 
extract for medical application. 
 

[Results of the study] 
      The effect of bacteria inhibition of Fang herbal extract was studied. It was found that 
the extract can inhibit bacteria and had a MIC value of 3.125 mg/ml. Second, the ratio of 
soluble polymer and Fang herbal extract in bead forming for bacteria inhibitio n of 
Staphylococcus aureus was investigated. The results showed that the efficacy of beads 
with different polymer ratios gave different abilities to store herbal extract. The beads 
containing a polymer at a ratio of 40 A: 60 W have the most effective storage of extracts. 
As for the study of emulsion stability, it was found that polymer at a ratio of 80 A:20 W 
and 100 A:0 W gave the separation of layers. From the study of the properties of the beads 
at the ratio 40 A: 60 W using Fang extract at the concentration equal to MIC and for the 
retention of extract study, it was found that the amount of Brazilin 0.00189 mg/ml by bead 
during 0-120 minutes will gradually release but for the 120-150 minutes, there are large 
amounts of extracts released. From the study of bead swelling, it was found that the beads 
had small swelling in the period of 0 - 15 minutes and there was no further swelling. For a 
study of a physical characteristics, it was observed that the beads were spherical in shape, 
smooth surface, with an average diameter of 1.75 mm. When the inhibitory activity was 
tested, it was indicated that the bead mixed with herbal extract at the concentration equal 
6MIC gave the most effective inhibition of infection with the diameter of the average 
inhibitory area of 2.18 cm. 
 

[Conclusion] 
      The develop of an initial product containing beads from polymer encapsulated herbal 
Fang extracts for medical uses, when cream was mixed, the suitable formula ratio of 
cream: bead was 5:1 with the diameter of the average inhibitory zone of 2.09 mm. It was 
also found that when shaking the cream, it can increase the releasing efficiency of the 
extract from beads. 
 

[Future study plan] 
      The irritation testing of beads should be tested in future and Properties of beads 

should be tested in different conditions. Beads can be prepared by electrospray method 

for receiving the great results. 
 

[Keyword(s)] 
Fang herbal extract, beads, Polymer, Cream mixed with beads 
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[Background] 
       Human skin has normal flora bacteria that are not harmful to the human body. 
However, a high amount of bacteria together with low immunity that may become an 
opportunistic infection. Nowadays, the treatment of bacterial skin infections has used the 
antibiotic, which synthesized from chemicals and presented the side effects. Therefore, 
bacteria can resist the drugs after treatment a high dosage and used a long time. 
 

[Purpose of the project] 
      To study the ability of lactic acid bacteria (LAB) byproducts for inhibition of skin 
pathogenic bacteria and development of gel product for anti-skin pathogenic bacteria 
 

[Methodology] 
      Seventeen strains of LAB were isolated from fermented foods. LAB isolates were 
cultured and collected the supernatant as the byproducts from bacteria. Then, the 
supernatant was used evaporation and lyophilization before suspense with solvent as the 
concentration of 000,1  mg/ml. Antibacterial activity of byproducts from LAB was tested 
with skin pathogenic bacteria; Pseudomonas aeruginosa, Staphylococcus aureus , 
methicillin-resistant Staphylococcus aureus (MRSA) and Propionibacterium acnes by agar 
well diffusion method, and minimum inhibitory concentration (MIC) and minimum 
bactericidal concentration (MBC). Therefore, the gel product for anti -skin pathogenic 
bacteria was also developed.   
 

[Results of the study] 
      This study demonstrated that 17 isolates of LAB were isolated from fermented foods 
and byproducts showed inhibitory activity on skin pathogenic bacteria. Six LAB isolates; 
A2, H2, I, J, K1, K2, L2/1B, L2/2 could produce byproducts to inhibit the growth of MRSA 
with diameters of inhibition zone ranged from 10.8-12.9  mm. In addition, byproducts from 
all LAB isolates had the ability to inhibit the growth of P. aeruginosa with diameters of 
inhibition zone ranged from 12-21 mm. The MIC and MBC values of LAB byproducts from 
six isolates were inhibited P. aeruginosa (0.49-15.63 mg/ml), S. aureus (7.81-15.63 mg/ml), 
MRSA (15.63-31.25 mg/ml) and P. acnes (15.63-125 mg/ml). Therefore, byproducts from 
LAB isolate I showed the highest inhibitory activity against all tested skin pathogenic 
bacteria and also used to develop the gel product. 
 

[Conclusion] 
      According to the study of the antibacterial activity of substances production from 17 
isolates LAB, isolated from fermented food in the local Northern Thailand market. 
Moreover, byproducts from six isolates including A2, H2, I, J, K1, K2, L2/1B, L2/2 revealed 
the inhibitory activity against skin pathogenic bacteria such as P. aeruginosa, S. aureus, 
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MRSA and P. acnes. However, byproducts from LAB after neutralization could not inhibit all 
tested bacteria. Thus, this result summarized the antibacterial activi ty from LAB was 
performed the acidity from the production of LAB. Therefore, byproducts from LAB isolate 
I had the highest activity against all tested bacteria and also used to develop the gel 
product. Hence, the satisfaction of gel product was very satisfied with 30 volunteers. 
 

[Future study plan] 
      Byproduct substances from LAB can be considered as an alternative choice for treating 

the skin infection from bacteria and also contributed to replace antibiotics synthesized 

from the chemical. 
 

[Keyword(s)] 
Antibacterial activity, Byproducts, Gel product, Lactic acid bacteria (LAB),  
Skin pathogenic bacteria 
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[Background] 
       Diabetic ulcer or wound is a big problem affecting the diabetic patients’ living because 
it requires wound dressing to absorb the lymph and maintain moisture of wound. 
However, the current wound dressing have to be imported from foreign countries which 
cost a lot of expense. 
 

[Purpose of the project] 
      According to most of wound dressing have internal cellulose structures, thus this study 
was to develop the micro-cellulose wound dressing from Acetobacter xylinum containing 
phenolic extract from shallot for wound treatment 
 

[Methodology] 
      The micro-cellulose fibers were produced by Acetobacter xylinum bacteria in pineapple 
juice and then bring it to freeze dry. Then took freeze-dried cellulose fibers to be immersed 
in phenolic from red shallot with the concentration of 0, 20, 40, 60, 80 and 100 percent. 
The efficacy of the produced bacteria cellulose fibers was examined by anti -bacterial, 
flexibility, water retention, and water vapor permeability.    
 

[Results of the study] 
      It was found that the pineapple juice produced the amount of bacterial micro-cellulose. 
When the concentration of phenolic increased, the certain was able to inhibit more 
bacteria. The wound dressing could withstand the tensile force up to 20.5 N. The water 
vaporing, the steam was able to permeate through micro-cellulose. According to water 
retention, the micro-cellulose was able to swell the distilled water 117 times of the dry 
weight. 
 

[Conclusion] 
      The wound dressing material from the bacteria Acetobacter xylinum mixed with red 
shallot extract is suitable to use as an alternative material for wound dressing. 
 

[Future study plan] 
      In the future, research certainly focus on the development of more efficient which 

differences culture media and less expensive biocompatible and biodegradable medicated 

dressings to improve patient care. 
 

[Keyword(s)] 
Acetobacter xylinum, Diabetic, Phenolic, Wound Dressing 
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[Background] 
       Chromosome synthetic dyes are commonly used to study the shape, number and 
behavior of chromosomes such as Acetoorcein. Synthetic dyes have been found containing 
substances that are harmful to heal the environment. The limitations of school budgets 
are that school laboratories can’t afford to buy and use it in their school, as well as issues 
concerning safety. Therefore, it is a great choice to use natural chromosome dyes. There 
are 4 natural chromosome dyes that are interested to study: Tachardia lacca, Vigna 
unguiculata subsp. sesquipedalis, Kaempferia parviflora and Eleutherine palmifolia. All of 
these natural dyes are easily found in local areas, they can produce red or purple-red 
substance and it will safe for producers and users. 
 

[Purpose of the project] 
      1. To compare the efficiency of chromosome dyes from Tachardia lacca, Vigna  
          unguiculata subsp. sesquipedalis, Eleutherine palmifolia. and Kaempferia parviflora. 
      2. To compare the concentration of sodium chloride solution10%, 20% and 30% on  
          chromosome staining. 
      3. To compare the storage time period for chromosome dyes that affect color quality. 
 

[Methodology] 
      According to the first procedure, the fragrant flowers are cut into pieces at the right 
time of 07.00-09.00 am, which is the best time for cells division and then, soak the cut 
flowers in the prepared solution (Fixative). After that, prepare T. lacca, V. unguiculata 
subsp. sesquipedalis, K. parviflora and E. palmifolia., crush each thoroughly and filter it 
with a sieve. Lastly, boil them at 55 °c for 30 minutes, stir solution during boiling. Next, 
filter each solution with a filter paper and let it drop. Moving on to the second process, 
prepare slides by a squash technique. Firstly, prepare soaked fragrant flowers, HCl acid for 
1 Mol, NaCl at a concentration of 10% , 20% , 30%  and natural dyes.  

Natural dyes Mordant Concentration 

T. lacca  
Sodium 
Chloride 

10% 

 
Sodium 
Chloride 

20% 

 
Sodium 
Chloride 

30% 

 
 
- 

V. unguiculata subsp. 
sesquipedalis 

K. parviflora   

E. palmifolia 

      Next, place a pollen on a slide. Drop 2 of HCl acid, and leave it for 2 minutes. Then use 
some tissue paper to absorb the acid. After that, wash a pollen with 2 drops of water and 
absorb it by some tissue paper. Next, at the pollen, drop the 4 natural dyes with different 
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sodium chloride solutions and another set without sodium chloride solution, then leave 
them for 5 minutes and use some tissue paper to absorb the liquid. Use 2 drops of water 
on the pollen and cover the slide with squash technique (Jintara, Nuanchan and Siriluck). 
Inspect dyes with a microscope at 40X and re-exam for 3 times within 90 days at 30, 60, 
and 90 days.  
 

[Results of the study] 
       

    
 

[Conclusion] 
      In terms of the concentration of 30 % w/v sodium chloride solution, it increased 
chromosome staining as clearly as possible. The results of the study on the efficiency of 
chromosome dyes showed that chromosome dyes can still adhere to chromosome well. 
Chromosome dye from T. lacca was the best followed by V. unguiculata  subsp. 
sesquipedalis, K. parviflora and E. palmifolia perspectively. It indicates that chromosome 
dyes from T. lacca is the most effective in dyeing chromosome.  Additionally, the 
concentration of 30 % w/v sodium chloride solution can be used to increase chromosome 
staining, and 90 days does not affect the efficiency of the chromosome dyes. 
 

[Future study plan] 
      Measure RGB color 
 

[Keyword(s)] 
Tachardia lacca, Vigna unguiculata subsp. sesquipedalis, Kaempferia parviflora, 
Eleutherine palmifolia, Natural chromosome dye 
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[Background] 
       Nowadays, the antibiotics commonly have been used in bacterial infection curing. 
Although antibiotics are able to combat the bacterial infection, antibiotics also have 
drawbacks. Most antibiotics have a low specific for the targeted bacteria. Furthermore, 
using the large amount of antibiotics will accelerate the evolution of drug resistance 
ability. Previous work showed that a genome editing technology called Clustered Regularly 
Interspaced Short Palindromic Repeats / Cas 9 or (CRISPR/Cas9 system) use for prokaryote 
and eukaryote cell specificly editted in genome. Moreover, this system was used for killing 
the specific sequence. The previous work has a limit on delivering single -plasmid to 
targeted cell which is tough for editing. Thus, there should has a new method to deliver 
the CRISPR/Cas9 system, which is delivering in multi-plasmid system. This multi-plasmid 
the multi-plasmid system offers an ease of construction and modularisation of CRISPR/Cas 
functions. 
 

[Purpose of the project] 
      1. To study efficiency of delivering CRISPR Cas 9 via multi-plasmids system.  
      2. To study ability of CRISPR Cas 9 in order to eliminate an antibiotic resistance genes. 
 

[Methodology] 
      Bacteria strain and culture: E. coli strain EcGT2 (Δasd::mCherry-specR) was generated 
to be auxotrophic for the essential cell wall component Diaminopimelic acid (DAP), thus 
requiring DAP supplementation in the growth media. EcGT2 was used as a conjugative 
donor, and E. coli SAR08 was used as a conjugative recipient strain.   
Plasmids 

Plasmids Characteristic Source/Reference 

pSEVA231 pBBR1 OriV and RK2 OriT, empty CRISPR locus; KmR LabGenius, England 

pMM441 R1162 mobilisable plasmid, CRISPR Cas9 target NDM-1; CmR Addgene, USA 

pPSNU28 Derived from pSEVA231, GFP ; KmR This study 

pPSNU34 Derived from pSEVA231, NDM-1 site ; KmR This study 

Conjugation: 
Part 1: To study the efficiency of delivering CRISPR/Cas9 in multi-plasmid system. 
Part 2: To study the ability of CRISPR/Cas9 elimination of the targeted bacteria in the multi-
plasmid system.  
       This two parts of experiments have a similar in conjugation protocol 
Calculation: In multi-plasmids delivery test, transconjugant colonies was counted from 
Kan+Cm selection, then find the average colonies from triplicate experiment. The average 
of transconjugant was calculate using formula 
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      Then, the efficiency of delivering was calculated by using formula 
 
 
       
      In CRISPR/Cas9 ability testing, the replacement of plasmid efficiency was calculated 
following by 
 
 
 

[Results of the study] 
The efficiency of delivering CRISPR/Cas9 in multi-plasmid system result 
 We use conjugation between EcGT2/pMM441 + pSEVA231(as a donor) and SAR08 
(as a recipient), in order to find the efficiency of delivering of CRISPR/Cas9 in multi-plasmid 
system. There are three possibilities of transconjugant The first one is transconjugant 
containing one plasmid, pMM441 or pSEVA231. The third is transconjugant that containing 
two plasmids (pMM441 and pSEVA231). From triplicate solid phase, the average of 
colonies in each transconjugant possibilities  is calculated by formula from methodology 
part. Then, we shall use the Venn-Euler diagram to calculate by using formula from 
methodology. The efficiency of delivering is about 40 percent. 
The ability of CRISPR/Cas9 elimination of the targeted bacteria in the multi-plasmid system 
result 
 We use conjugation between EcGT2/pMM441 + pPSNU28 (as a donor) a nd 
SAR08/pPSNU34 (as a recipient), in order to study the ability of CRISPR/Cas9 elimination 
of the targeted bacteria in the multi-plasmid system. First, only pMM441 will be 
transferred into SAR08/pPNSU34, hence both pPSNU28 and pPSNU34 are incompatibility 
plasmids. In the other hand, both plasmids cannot stay together in the same recipient cell. 
After pMM441 being transferred, CRISPR/Cas9 will detect and eliminate specific targeted 
sequence (which habouring on pPSNU34). Then, pPSNU28 replaced in recipient c ell 
showing the green fluorescence colonies in recipient cell. After three repeated experiment, 
the number of replaced colonies was calculated by formula in methodology part. The 
replacement of plasmid efficiency is approximately 45 percent. 
 

[Conclusion] 
      In conclusion, our first results focused on the potential uses of multi-plasmid systems 
for delivering CRISPR/Cas9 antimicrobial or other genes of interests to bacterial 
population. We confirmed that plasmids in multi -plasmid system are transferred 
successfully, and attended together in recipient bacteria. The second results show that the 
ability of CRISPR/Cas9 in multi-plasmids system are capable to eliminated the targeted 
sequence, which harbouring in plasmids, and transferred the new plasmid from donor. 
 

[Future study plan] 
      From our results, we expect that the information from this research could be used for 

development in medical curing, such as testing CRISPR Cas9 by using multi -plasmids 

system against antimicrobial resistance from infected patients. 
 

[Keyword(s)] 
CRISPR Cas9, Antibiotics resistance, Conjugation      
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[Background] 
       Rhabdomyosarcoma (RMS) is a muscle-derived tumor and is the most common 
pediatric soft tissue sarcoma, representing 5% of all childhood cancers. Recent 
assessments suggest that the incidence rate for RMS is higher than 250–350 cases per year 
in Canada. Subtypes of RMS include embryonal RMS (ERMS), Alveolar RMS (ARMS), 
spindle RMS (SRMS) and Pleomorphic RMS (PRMS). Alveolar RMS is an invasive subtype 
that is vastly suffered by adolescents and young adults. To this date, initial debulking 
surgery/ total removal, followed by adjuvant chemo/ RT (radiation therapy). is the only 
available treatment for ARMS. 
        The endoplasmic reticulum (ER) is the main organelle in the cell that is involved in the 
proper biosynthesis, maturation and folding of proteins. In case of a stressful stimuli, the 
ER initiates a series of adaptive response mechanisms called the unfolded protein response 
(UPR). UPR has three arms namely PERK, IRE1 and ATF6. IRE1 has both RNAse and kinase 
activity after being activated in UPR pathway. RNAase activity of IRE1 induced splicing of 
(XBP1s) which is involved in regulation of cancer cell proliferation. XBP1s is a transcription 
factor regulating genes that are associated with the cellular stress response. UPR 
chaperone proteins also include BIP (GRP78), associated with ATF6, IRE1, and PERK and 
keeping them inactive. 
 

[Purpose of the project] 
      In this study, our team investigated if UPR is correlated with ARMS pathogenesis. 
Therefore, we investigated the correlation of BIP, IRE1, XBP1, and XBP1s expression with 
ARMS. 
 

[Methodology] 
      Human ARMS samples were assessed using tissue microarray (TMA) for BIP, IRE1, and 
XBP1s. Proteins in question were stained using immunohistochemistry (IHC), enabling us 
to study their expression. Three blinded pathologist experts scored each protein 
expression using the following scales: None: no expression, 1 (weak expression), 2 
(moderate expression), and 3 (high expression) 
       Statistical Analysis: The team analyzed the correlation of BIP, IRE1, and XBPs with 
ARMS using Mann-Whitney test. 
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[Results of the study] 
      Through this investigation, we were able to see the correlation between ARMS and the 
expression of BIP (GRP78), IRE1, cytosolic XBP and nuclear XBPs (P< 0.05). The results 
showed a higher expression of these proteins in ARMS cells compared to the control 
group. Our results show that BIP expression in normal muscle is none: 31.3%, weak = 
62.5%, moderate = 6.25, strong = 0% while in ARMS is none = 0%, weak = 24.5, moderate 
= 46.9%, strong = 28.6, IRE1 in normal muscle, none = 100%, weak = 0%, moderate = 0%, 
strong = 0% while in ARMS is none = 47.8%, weak = 50%, moderate = 2.8%, strong = 0%, 
XBPs in normal muscle, none = 100%, weak = 0%, moderate = 0%, strong = 0% while in 
ARMS is none = 14.6%, weak = 22.9%, moderate = 2.8%, strong = 4.2%. 
 

[Conclusion] 
      Our results showed that UPR protein expression is significantly higher in ARMS 
compared to normal muscle. The results revealed high levels of BIP and IRE1, XBP1s in the 
ARMS samples compared to the normal skeletal muscles samples. These high expressions 
show that these proteins are upregulated in ARMS cells, whereas in normal skeletal 
muscle tissue samples, they are expressed at much lower levels. Therefore, these proteins 
are potential target for future cancer therapy development for ARMS. 
 

[Future study plan] 
     With the knowledge that IRE1 plays an important role in ARMS cell growth, in future 

studies, the inhibition of IRE1 and activation of PERK can potentially lead to new and 

effective therapies for ARMS. 
 

[Keyword(s)] 
Alveolar Rhabdomyosarcoma (RMS), Unfolded Protein Response (UPR) 

 

 

  
Figure Legend: Expression of UPR proteins in normal and ARMS tissue. Our results showed that BIP 

(A), IRE1 (B) and XBPs (C) expression is higher in ARMS tissue compared to tissue compared to normal 

muscle. 
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[Background] 
       β-mannanases catalyze biodegradation of β-1,4-mannosidic linkages in the main chain 
of mannans (homomannans, glucomannans and galactomannans) and have various 
applications in different biotechnological industries. 
 

[Purpose of the project] 
      In this study, a new β-mannanase from Verrucomicrobiae bacterium DG1235 
(ManDG1235) was biochemically characterized and its enzymatic properties were 
revealed. 
 

[Methodology] 
      Amino acid alignment indicated that ManDG1235 belonged to glycoside hydrolase 
family 26 and shared a low amino acid sequence identity to those reported β-mannanases 
(up to 50% for β-mannanase CjMan26C from Cellvibrio japonicus Ueda107). ManDG1235 
was expressed in Escherichia coli. Purified recombinant ManDG1235 (rManDG1235) 
exhibited the typical properties of cold-active enzymes, including high activity at low 
temperature (optimal at 20 °C) and thermal instability. The  maximum activity of 
rManDG1235 was shown at pH 8, suggesting that it is a mildly alkaline β-mannanase. The 
rManDG1235 was able to hydrolyze a variety of mannan substrates and also was active 
toward certain types of glucans. The hydrolysis products of rManDG1235 were mannan-
oligosaccharides, putatively mannobiose and mannotriose. 
 

[Results of the study] 
      A structural model that was built by homology modeling suggested that ManDG1235 
had four mannose-binding subsites which were symmetrically arranged in active-site cleft. 
A long loop linking β2 and α2 as that appears in CjMan26C creates a steric border in the 
glycone region of active-site cleft which probably gives rise to exo-acting feature for 
ManDG1235, specifically to cleave mannobiose from non-reducing end of substrate. The 
cold- and alkaline-active nature of ManDG1235 is compatible with application that 
requires low temperature and alkaline condition, such as detergent industry. 
 

[Conclusion] 
      In general, we characterized a new β-mannanase (ManDG1235) from genome of 
Verrucomicrobiae bacterium DG1235. ManDG1235 exhibited low amino acid sequence 
identity to the reported homologues. The enzyme was found to be active at low 
temperature and mildly alkaline condition, which properties is suitable to application in 
detergent industry. In addition, structural analysis implies that ManDG1235 is an unusual 
β-mannanase which hydrolyzes mannobiose from non-reducing end of mannans. 
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[Future study plan] 
     The industrial application of ManDG1235 
 

[Keyword(s)] 
Alkaline enzyme, Cold-active enzyme, Glycoside hydrolase, Mannanase 

 

  

Figure 1: Phylogenetic tree of ManDG1235 Figure 2: Amino acid sequence comparison of ManDG1235 

with other well-characterized GH26 β-mannanases 

 

Figure 3: SDS-PAGE analysis of rManDG1235 Figure 4: Biochemical characterization of rManDG1235 

Conclusion: Structural model of ManDG1235 & Comparison with two related GH26 β-mannanases 
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[Background] 
ABO Blood Type 
      ABO blood type is a blood type identification method discovered in 1901 Austrian 
biologist, Karl Landsteiner. There are four types of human blood types: A, B, AB, and O, all 
of which are distinct, according to ABO. Basically, it is divided into whether or not a 
cohesive reaction occurs when two people’s blood are mixed, which is the result of an 
antigen antibody reaction called immunity. The type of red blood cells according to ABO 
blood type classification and the presence or absence of antigen antibodies. 
 

SNP 
      A change in a single molecule occurring at a single numerical position is often 
abbreviated by the SNP within a degree. O-type genes are cut off by restriction enzymes, 
but type A and B genes are not cut off. Therefore, AA, AB, and BB appear in the same line 
of c and e, whereas for AO, BO blood types, a total of three bands can be observed in e. 
For the OO-type gene, you can observe the webbing corresponding to two types of length 
cut from e, and if you have an SNP gene, you must produce different results for each 
person when treating the same limiting enzyme. 
 

[Purpose of the project] 
      In most cases, blood types are analyzed through the results of an antigen antibody 
reaction by collecting blood, but in special cases, such as fetuses or patients who lack extra 
blood due to an accident, it is not easy to analyze blood types by collection. This led to the 
start of the study both because of the possibility of identifying blood types without using 
blood, and the need to identify the presence of genes. 
 

[Methodology] 
      1.  We only get cells by centrifuging oral epithelial cells. 
      2.  After using Instazine to prevent DNA hydrolysis, we heat the cell membrane to  
           obtain DNA. 
      3.  Mix PCR premix and primer are prepared. 
      4.  Initial denaturation 95°C 5min→ 35 Cycle→ Final extension 72°C 5min 
      5.  Without restriction enzymes, we are going to have a group of experiments with  
            restriction enzymes and respond for at least 7 minutes at 37°C. 
      6.  After loading radars, controls (C), and experimental (E) groups (E), electro-activate  
           for 30 minutes at 100V. 
 

[Results of the study] 
      Type B is cut with factor G through rs7853989, and type C is a determinant of type B, 
so there is a dark line at 163bps for type B. Type AB and BO have two lines at 163bps and 
more light at 95bps, but there is little difference between 68bps and 95bps, respectively. 
On the other hand, for Type O, the factor C for RS1008708453 is the factor C, which is the 
factor O. Therefore, there are two light lines at 102bps and 65bps for OO types, which are 
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not distinguishable to the naked eye. There is one light line at 167bps for AO and BO types, 
and two more light lines at 102bps and 65bps. If there is no O-type factor at all, there 
would be a thick line at 167bps, but in the case of O-type, the experiment failed because 
the concentration of gel was increased to separate small pieces with limited enzymes, and 
the electro-motorization failed. 
 

[Conclusion] 
      We can know about our blood type with SNP. 
      As explained earlier, when investigating the brightness, the line above must be darker 
than the line below, and the last line may not come out. If the stomach is darker, one will 
be cut off, and the other will not be cut off, but if there is no line below, neither will be cut. 
Not only type B but also type O - which failed - generally came out as described in the 
results, as shown in the photo. 
 

[Future study plan] 
      We can’t find the SNP for blood type O when it won’t cut this time. Also, we will find 

the SNP with blood type A is SNP idea and study again. 
 

[Keyword(s)] 
Blood type, SNP, Limiting enzyme 

 

 

 

  

Figure1: Result of 1~10 Figure 2: Result of 11~20 
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[Background] 
       Previous studies have shown that inhibiting germination in fruits, such as tomatoes, 
results from the buffer capacity of the pulp. It is said that the energy source for 
germination is sugars that are generated in the seeds. These studies also suggested that 
reducing sugars emerge from seeds that have been inhibited from germinating. 
 

[Purpose of the project] 
      The purpose of the project was to evaluate the amount of reducing sugars in seeds 
with or without inhibition of germination. 
 

[Methodology] 
      For 5 min to 197 h, seeds of watermelon and morning glory were sequentially removed 
from the agar media, which were prepared from purified water or buffer solution. The 
seeds were then mashed with purified water, dissolved, and centrifuged. The top clear 
layer of the solution was used for the quantitative analysis of reducing sugars according to 
the dinitrosalicylic acid method. Reducing sugars that emerged from seeds were detected 
using the KMnO4 reagent. 
 

[Results of the study] 
      On purified water agar, the increase and decrease in reducing sugars in seeds were 
confirmed before and after germination. On the other hand, all seeds on the buffer 
solution agar were inhibited from germinating, and reducing sugars were detected around 
seeds. 
 

[Conclusion] 
      The generation and utilization of reducing sugars in the germination process were 
recognized. 
 

[Future study plan] 
      Future study plan is quantitative analysis of proteins in seeds with or without inhibition 

of germination using surface-enhanced photochromic phenomena of molybdenum(VI) 

oxide nanoparticles. 
 

[Keyword(s)] 
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[Background] 
       Learning is a fixed change in behavior that derives from an experience. There are two 
types of learning: Pavlovian (classical) conditioning and operant conditioning (active 
learning). For many years fish have been assumed to be incapable of learning, although 
recent studies have shown the opposite. Macropodus opercularis (paradise fish) has been 
used for this behavioral research, due to its simple care demands and its resemblance to 
another member of the Gourami family, the well studied Betta splendens. 
 

[Purpose of the project] 
      This research aimed to test learning capabilities of Macropodus opercularis, by testing 
their ability to distinguish between two different patterns for food reward, and the time 
required for it. 
 

[Methodology] 
      All fish were males which originated from the same age batch and were kept in a 
system of separate containers when not participating in tests. Fish were last fed 24 hours 
prior to the test. 
      The experiment was performed in a Y maze setup, with two backgrounds of opposite 
patterns: white dots on black background and vice versa, with only one background 
designated for food reward. The fish were acclimated for ten minutes at the Y maze setup, 
and then released for a 10 minutes test, twice a week. All experiments were recorded by 
video. If a fish chose the correct pattern it was rewarded with food. Data of success and 
time to success were collected. 
 

[Results of the study] 
      Our results show that time needed for the fish to reach the correct pattern was 
gradually reduced at the first attempts and then remains the same for the rest of the 
experiment. These results might indicate the possibility that Macropodus opercularis are 
capable of learning and distinguish between the two opposite patterns and their 
connection to food reward. In their natural habitat, fish require the ability to distinguish 
between different patterns in respect to food, predators, rival males, potential mates etc. 
 

[Conclusion] 
      Our research results have implications on aquaculture and fisheries management. The 
capability of learning can help manage intensive fisheries, by making the catching and 
feeding of fish easier and cleaner. 
 

[Future study plan] 
      Further experiments may shed more light on the effect of age, sex, and other 

environmental factors, on the learning capability of these fish. 
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[Background] 
       Current methods for screening and early diagnosis of lung cancer are limited to low-
dose CT scans in high risk smokers, while other patients are typically diagnosed at later 
stages, leading to a higher mortality rate. Blood-based biomarkers are needed to enrich 
this for at risk individuals, regardless of smoking status so as to detect early stage lung 
cancer. 
 

[Purpose of the project] 
      To evaluate if an individual or a panel of miRNAs is able to differentiate between cancer 
and non-cancer patients, with comparisons between patients of different histological 
subtype, smoking history and cancer stage. 
 

[Methodology] 
      MiRNAs were isolated and quantified from the plasma of 67 patient samples (61 with 
lung cancer, 6 controls). 15 miRNAs were selected from a panel of 600 miRNAs based on 
previous work by the company MiRXES. These miRNAs were compared between patients 
with lung cancer and controls, as well as between different histological subtypes of lung 
cancer, stage and smoking history. Thus we evaluated their potential effectiveness as 
biomarkers for the screening of lung cancer. 
 

[Results of the study] 
      Specific miRNA levels were significantly different between lung cancer patients and 
controls: miR-618 (p=0.0249) and miR-1290 (p=0.03192). This was also true between 
different cancer types: miR-1290 (p=0.0110), and between different smoking status: 
(p=0.00772), although  5 miRNAs (miR-618, miR-720 (V18), miR-1290, miR-214-3 and miR-
28-5p) were identified as potentially suitable for a lung cancer screening panel, with the 
highest sensitivity and specificity (ROC AUC 0.915). 
 

[Conclusion] 
      Our panel of 5 miRNAs has the potential to be used as a non-invasive screening tool for 
lung cancer, with a reasonable degree of sensitivity and specificity. These results will have 
to be validated in further studies. 
 

[Future study plan] 
      Further research involving a larger number of patient samples both in the laboratory 

and clinical setting and more miRNA assays is needed to refine the panel to obtain the 

optimal screening tool for lung cancer. 
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[Background] 
       Most of the commercial radiant barriers are made of non-biodegradable materials and 
will bring disadvantages to the environment during manufacturing and after disposal. 
Hence, we are investigating a better alternative material that is more effective and 
environmental friendly   
 

[Purpose of the project] 
      To investigate the effectiveness of kapok fibre as thermal insulation material for 
residential buildings and cars in hot climate. 
 

[Methodology] 
      Two experiments were conducted to prove the effectiveness of kapok fibre insulator. 
Outdoor and indoor temperatures were taken on four scaled-down experimental house 
models equipped without and with different roof insulators with inner layer made of 
bubble, polystyrene & kapok respectively. On the second experiment, similar outdoor and 
indoor temperatures were taken for an actual car equipped without and with different 
windscreen sun shades with inner layer made of nylon polyester, aluminium foil & kapok 
respectively. Temperatures were taken from 10.00 a.m. to 4.00 p.m. at an hour interval for 
7 consecutive hot days for both experiments using a programmable Arduino temperature 
sensor. 
 

[Results of the study] 
      In the first experiment, the results show that the house model equipped with kapok 
fibre insulator has the biggest reduction of average outdoor-indoor temperature difference 
compared to rest of the house models. In the second experiment, the results show that 
kapok fibre insulator has provided the best insulation among the commercial car 
windscreen sun shades because it recorded with an increase of only 6C̊ during hot days. 
 

[Conclusion] 
      Kapok fibre insulator demonstrated the best thermal insulation properties compared 
to other commercially available radiant barriers. Coupled with the fact that it is eco -
friendly, it presents to be a better alternative thermal insulator than existing commercially 
available radiant barriers in the market.   
 

[Future study plan] 
      We plan to conduct the experiment in an actual house model with the presence of 

occupants, appliances and furniture to obtain a more accurate data in the future. 
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Experimental house models: 

 

 

 

Experimental car windscreen sun shades: 

  

Bubble Insulation House 
Model 

Polystyrene Insulation 
House Model 

Uninsulated  
House Model 

Kapok Insulation 
House Model 

Nylon Polyester Aluminium Foil Unshielded Kapok Fibre Insulator 
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[Background] 
       In Japan, tea is one of the most popular beverages because it's tasty and has many 
benefits. For example; tea contains antioxidants including flavonoid and alkaloid 
compounds that can inhibit the oxidation of free radicals in the body which can damage 
cells and increase the risk of disease. In order to increase production of antioxidant 
enzyme in the body, it is important to get nutrients that have antioxidant effects from tea. 
 

[Purpose of the project] 
      Our study’s objective is to find the tissue culture method which produces the most 
concentrated antioxidant from tea. 
 

[Methodology] 
      Experiments were done to analyze the antioxidant quantities of select teas; green tea, 
Hojicha (roasted green tea), black tea, and Bannocha (16 natural materials). First, the tea 
was dissolved in two types of solvent; water and 95% ethanol. The supernatant, the liquid 
that lies above a sediment or precipitation, was collected and used to analyze and compare 
the quantity of antioxidants by using three methods; DPPH assay, TPC, and FRAP assay. We 
mainly used DPPH assay, because it is easy to find out how much it contained. 
 

[Results of the study] 
      The results showed that tea which was dissolved in water had a higher quality of  
antioxidants than the tea which was dissolved in ethanol. Results from the DPPH assay 
method demonstrated that Hojicha (roasted green tea) produces the highest antioxidant 
quantity.  Results from experiment 2 showed that fresh Hojicha dissolved in water 
produced the most antioxidant power closely followed by Bannocha dissolved in water. 
 

[Conclusion] 
      It was found that roasted green tea performs better than normal green tea in terms of 
antioxidant power. 
 

[Future study plan] 
      We want to try to experiment changing liquid temperature from high to low. We want 

to find a tea which has high antioxidant power which can be used practically for human 

bodies. We could not get accurate results in some experiments. The cause for this needs 

to be identified and the experiments redone. Also, we need to try to conduct tests using 

bleached teas. 
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[Background] 
       In Thailand, several meat sellers use formaldehyde to preserve their goods’ freshness. 
However, formaldehyde is toxic and capable of causing negative effects on the human 
body. Additionally, polydiacetylene (PCDA) is a versatile polymer as it can be modified to 
react with a certain chemical. Lastly, Hantzsch Reaction is a reaction that specifically occurs 
with formaldehyde in the presence of ammonium salt and β-ketoester group. 
 

[Purpose of the project] 
      The purpose of this project was to develop a polydiacetylene sensor for formaldehyde 
detection via Hantzsch reaction and to assess and increase its efficiency. 
 

[Methodology] 
      The methodology consisted of three main parts: monomer synthesis, polymerization, 
and formaldehyde detection. The monomer called Hantzsch PCDA consisted of three 
components: 10,12-pentacosadiyonic acid (PCDA) carbon backbone, ethylene glycol linker, 
and the β-ketoester group for reaction with formaldehyde. Then the ratio of Hantzsch 
PCDA and PCDA was varied to find the optimum value for the most polymerization. Lastly, 
formaldehyde and ammonium acetate were added to test its efficiency. 
 

[Results of the study] 
      Hantzsch PCDA was successfully synthesized. However, Hantzsch PCDA could not 
undergo photopolymerization on its own; therefore, the polydiacetylene sensor was 
synthesized as a copolymer of PCDA and Hantzsch PCDA in 1:3 molar ratio. The colloidal 
solution of polydiacetylene had blue color with maximum absorption at 640 nm. The 
addition of formaldehyde resulted in the formation of 1,2-dihydropyridine which had a 
characteristic absorption at 380 nm. However, the absorbance in the visible region 
remained the same indicating that the structural transformation via Hantzsch reaction at 
the β-ketoester group failed to create enough strain in the polydiacetylene chain to 
facilitate the desired blue to the red color response. 
 

[Conclusion] 
      The polydiacetylene-based sensor could detect formaldehyde, but it failed to change 
the color due to not enough repulsion between side chains to strain the polymer ’s 
backbone. 
 

[Future study plan] 
      Ethylene glycol could be replaced with ethylenediamine or ethanolamine to create 

hydrogen bonding between monomers and therefore made them easier to polymerize. 
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Additionally, Lewis acid catalyst could be added when testing with formaldehyde to speed 

up the reaction. 
 

[Keyword(s)] 
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[Background] 
       Paraquat or Gramoxone is one of the herbicides that is harmful to the environment 
and living things. It is a cause of Parkinson's Disease in humans. Paraquat can accumulate 
in the soil, vegetables, fruits, and water. This research is the development of Carbon Dots 
based sensor for detecting paraquat in the form of a solution by using a fluorescent 
spectroscopy technique. We choose to develop Carbon Dots based sensor because it can 
be synthesized by organic substances, which are environmentally friendly materials, use 
low cost for synthesis, and can emit fluorescent light. 
 

[Purpose of the project] 
      The purpose of this project was to find a suitable substrate to synthesis Carbon Dots, 
which can interact with paraquat, and find a correlation between paraquat concentration 
and fluorescence intensity, when applies carbon dots with various concentrations of 
paraquat. 
 

[Methodology] 
      This research started with a study about how to synthesize negatively charge Carbon 
Dots, which were expected to interact with the positively charged paraquat. This begins by 
synthesizing carbon dots from citric acid, urea, and sulfanilic acid in a different proportion 
and method: Carbon Dots synthesized from citric acid and urea in an open-air, Carbon 
Dots synthesized from citric acid and urea in the closed system, Carbon Dots synthesized 
from citric acid and sulfanilic acid, and Carbon Dots synthesized by heating citric acid in an 
open-air and functionalized its surface with sulfanilic acid. After purification, we applied 
carbon dots with the various concentration of paraquat and measured its fluorescence 
intensity. 
 

[Results of the study] 
      Carbon Dots synthesized by heating citric acid in an open-air and functionalized its 
surface with sulfanilic acid can detect paraquat in the range of 0-500 ppm under pH 13 
condition, in which the fluorescent intensity will reduce when applies with the higher 
concentration of paraquat. 
 

[Conclusion] 
      We have found the method for synthesizing stable and fluorescent carbon dots. The 
procedure is heating citric acid in the open air, giving Carbon Dots. Then, functionalize 
Carbon Dots with sulfanilic acid by reflux with ethanol and sulfanilic acid, respectively. The 
synthesized carbon dots have a zeta potential of -24.5 mV., which is a negative charge. It 
responds to paraquat in an aqueous solution with the detection range of 0-500 ppm under 
the excitation of 331 nm. The correlation of paraquat concentration and fluorescence 
intensity ratios (F0 /F) is the linear correlation with the R2 value of 0.9947. 
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[Future study plan] 
      This sensor can be adapted to use in the fieldwork by using Solid-phase extraction 

techniques to reduce the other ions' interferences and use a portable fluorometer to 

measure the fluorescence intensity for a more accurate analysis. 
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[Background] 
       Corn is a major agricultural product and is commonly used in the animal feed industry, 
causing pollution problems arising from waste material handling. This project has the 
concept of processing corn husk processing to “Activated carbon” which is a cathode 
element in an aluminum-air battery, to reduce the pollution that occurs and create clean 
energy 
 

[Purpose of the project] 
      The purpose of the project was to apply the residual corn husk to the production of 
activated carbon with a high capacitance and to fabricate an aluminum-air battery that uses 
activated carbon from corn husk as cathode electrodes which can replace magnesium-air 
batteries in toy cars. 
 

[Methodology] 
      This project has transformed the corn husk into activated carbon by carbonization in 
sulfuric acid and pyrolysis at high temperatures and the mixture of carbon black and PVDF 
in the various ratio which is 8:1:1 respectively, and analyzed the electrochemical properties 
by cyclic voltammetry. 
 

[Results of the study] 
      In this research, activated carbon from corn husk was used in aluminum-air batteries 
through the carbonization process in sulfuric acid and pyrolysis process using potassium 
hydroxide to increase the surface area and porosity. Cyclic voltammetry was used to test 
the efficacy of activated carbon. It can be concluded that pyrolysis results in the increase 
of specific capacitance. Corn husk activated carbon that went through a pyrolysis process 
had a specific capacitance of 255.41 F/g, which is greater than the biochar applied to a 
very small stainless-steel plate that its weight cannot be measured. When compared with 
the deodorizing activated carbon and the pineapple fiber activated carbon from the 
research used to produce super capacitors which had a specific capacitance of 44.375 F / g 
and 131.3 F / g respectively (Jetsada, 2017). It was found that corn husk activated carbon 
had the highest specific capacitance and was close to the value from pineapple fiber 
activated carbon because they have similar chemical composition. Therefore, in the 
future, activated carbon from corn husk can be used in the production of super capacitors. 
When compare the efficiency of batteries, the voltage of the magnesium-air battery from 
the toy car, which was 1.37 V, was higher than that of the aluminum-air battery containing 
odor-absorbing activated carbon and corn husk activated carbon in the cathode, which 
were 1.29 V and 1.31 V respectively. The result follows the theoretical trend of E0 cells and 
because the voltage of aluminum-air batteries with corn husk activated carbon as a 
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component of the cathode was not so different from that of magnesium-air batteries, it 
can be used in a toy car instead. 
 

[Conclusion] 
      Activated carbon from corn husk that was used in aluminum-air batteries has a specific 
capacitance of 255.41 F/g and the voltage of aluminum-air batteries with corn husk 
activated carbon is 1.31 V. Therefore, it can replace in toy cars because the voltage of 
magnesium-air batteries in toy cars and aluminum-air batteries are approximately the 
same. 
 

[Future study plan] 
      There is some evidence in the literature that doping with chemicals can improve the 

efficiency of Al-batteries. 
 

[Keyword(s)] 
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Figure 1: Corn husk activated carbon 

 

Figure 2: Corn husk activated carbon put 

on stainless-steel plate for a cathode pole 
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[Background] 
       Silver nanoparticles (AgNPs) have been widely used in many fields (e.g. sensors, 
medical supplies, food, cosmetics, medicines, etc.) due to their unique properties such as 
optical property, antibacterial property, and high conductivity. AgNPs are normally 
synthesized by chemical, physical, or biological methods. Among these methods, biological 
synthesis or green synthesis of AgNPs has drawn much attention since it is an easy and 
environmental-friendly method. Herein, AgNPs synthesized using Catunaregam tomentosa 
extract, which is a Thai herb, was studied. 
 

[Purpose of the project] 
      The purposes of the project were to study the characteristic of Catunaregam 
tomentosa extract and to study the synthesis of silver nanoparticles using Catunaregam 
tomentosa extract. 
 

[Methodology] 
      The Catunaregam tomentosa powder was extracted using distilled water and was 
filtered. The powder was identified for functional groups using Fourier Transform Infrared 
Spectroscopy (FTIR). Foam test and DPPH assay were performed to observe the presence 
of saponin and the antioxidant activity of the extracts, respectively. The extracts were then 
used to synthesize AgNPs by adding 2.0 mL of 1 mM AgNO3 at the rate of 1 drop/s to 30.0 
mL of the extract while stirring. The absorption spectra of the synthesized AgNPs and the 
extracts were obtained using UV-Vis spectrophotometer, while the particle sizes were 
characterized by dynamic light scattering. 
 

[Results of the study] 
      The extracts obtained from different Catunaregam tomentosa fruit were found to be 
blue, green and brown. It was found from the foam test and IR spectra that all extracts 
(blue, green and brown extracts) contained saponin. According to the DPPH assay, the 
blue and green extracts had the antioxidant activity of 84.47 ± 12.13 mg and 47.66 ± 2.86 
mg ascorbic acid equivalent/g of Catunaregam tomentosa powder, respectively. This 
showed that the blue and green extracts could act as reducing agents in AgNPs synthesis. 
The successfully synthesized AgNPs using Catunaregam tomentosa extracts showed the 
surface plasmon resonance peak at around 400 nm. The sizes of the synthesized AgNPs 
using the blue and the green extracts were less than 100 nm and ~120 – 220 nm, 
respectively. 
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[Conclusion] 
      Silver nanoparticles were successfully synthesized using the blue and the green 
Catunaregam tomentosa extracts. It was found that the blue extract had higher efficiency 
in silver nanoparticles synthesis and yielded smaller size of silver nanoparticles compared 
to green extract. 
 

[Future study plan] 
      The future plan of this project is to test the antibacterial activity of the extracts and 

synthesized silver nanoparticles with some bacteria such as E. coli, due to the long shelf-

life of the extracts without bacterial or fungi contamination and antimicrobial property of 

silver nanoparticles reported in some literatures. 
 

[Keyword(s)] 
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Figure 1: UV-vis spectroscopy absorption spectra of AgNPs synthesized 

by the blue extract measured at 0, 7 14 and 21 days after synthesis 

Figure 2: Catunaregam tomentosa fruit 
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[Background] 
       The previous study conducted by former Mahidol Wittayanusorn students showed 
that crudely extracted enzymes from water hyacinth roots had high efficiency to remove 
phenol from water; however, using crudely extracted enzymes provided some limitations. 
The phenol removal efficiency decreased due to the denaturation of the enzyme during 
storage, and the crudely extracted enzyme could not be reused. According to our literature 
review, one of the methods to delay the enzyme denaturation and to reuse the enzyme is 
to immobilize the enzyme in which the enzyme is bound to a supporter. In this study, the 
crudely extracted enzyme from the water hyacinth was immobilized on calcium alginate 
beads (figure 1), a biodegradable and biocompatible supporter. 
 

[Purpose of the project] 
      The purpose of this project was to study the method to immobilize enzyme peroxidase 
extracted from roots of water hyacinth on calcium alginate bead and to study the 
efficiency of removal of phenol in water by using immobilized peroxidase. 
 

[Methodology] 
      The peroxidase enzyme was extracted from roots of water hyacinth and divided into 3 
portions: fresh enzyme, immobilized enzyme on calcium beads Type 1 (prepared by mixing 
sodium alginate solution with extracted enzyme prior to bead formation) and Type 2 
(prepared by immersing the preformed beads into the extracted enzyme). The enzyme 
activity of those enzymes was analyzed by using a UV-VIS spectrophotometer. Finally, the 
efficiencies of phenol removal in water of those enzymes were studied by the total phenol 
assay in which phenol reacts with 4-aminoantipyrine (4-AAP) in the presence of potassium 
ferricyanide reagent to form quinoeimine dye detected by UV-VIS spectrophotometer at 
510 nm. 
 

[Results of the study] 
      According to the results in Figure 2, the phenol removal efficiency of the two types of 
immobilized peroxidase on calcium alginate beads was compared. It was found that similar 
phenol removal efficiencies (up to ~80%) were achieved when either Type 1 or Type 2 
immobilized alginate beads were employed; meanwhile, fresh non-immobilized enzyme 
provided the efficiency of up to 95%. After a 7-day storage period, the efficiency of the 
non-immobilized enzyme was found to significantly decrease compared to both types of 
the immobilized enzyme. 
 

[Conclusion] 
      The freshly extracted non-immobilized enzyme had the highest efficiency in the first 
phenol removal reaction but decreased significantly in the second (7-day storage period) 
and the third (21-day storage period) phenol removal reactions. The efficiencies of two 
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types of beads (Type 1 and Type 2) after 7-day and 21-day were found to be much higher 
than those of non-immobilized enzyme. Both types of immobilized enzymes were proved 
to prolong enzyme activities much better than the non-immobilized enzyme. 
 

[Future study plan] 
      In the future, several factors that contribute to the similarity of phenol removal 

efficiency of both types of immobilized enzyme will be studied, such as the effect of salt 

concentration that might affect enzyme activity. 
 

[Keyword(s)] 
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Figure 1: Calcium alginate beads 

Figure 2: The comparison between the phenol removal efficiency of non-

immobilized calcium alginate beads, immobilized calcium alginate beads 

type 1, and immobilized calcium alginate beads type 2 

 



- 134 - 

 

 

CH-06 
 

The development of a sensor for automatic determination of Pb2+ in water 
 

Punnawit Soothimoke1, Suchanan Kanjanarat1, Parintorn Suwantawee1,  
Nuchutha Thamsumet1 & Amara Apilux2 

 
1Mahidol Wittayanusorn School, Nakhon Pathom, 73170, Thailand 
2Faculty of Medical Technology, Mahidol University, Nakhon Pathom, 73170, Thailand 
Correspondence should be addressed to P.S. (s6107851@mwit.ac.th) 
 

[Background] 
       The contamination of lead ions (Pb2+) in water in Thai and other countries caused by 
industrial effluents and the corrosion of pipes can affect human health if Pb2+ more than 
15-20 ppb is absorbed. Although some methods are available for Pb2+ detection in water, 
there are still some drawbacks. For example, the technique called Atomic Absorption 
Spectroscopy (AAS) can only be performed in a laboratory to analyze the amount of Pb2+ in 
water. The use of commercial Pb2+ test kits cannot be used for accurately quantitative Pb2+ 
analysis. Moreover, both methods are not automatic for Pb2+ detection, which can cause 
health issues if users do not regularly test for Pb2+ in water. 
 

[Purpose of the project] 
      The purpose of this project was to develop a Pb2+ sensor for automatic determination 
of Pb2+ in water. 
 

[Methodology] 
      A Screen-Printed Carbon-Graphene electrode (SPGE) was chosen as a Pb2+ sensor due 
to its property to detect the trace amount of heavy metal ions, affordability, and ease of 
use. The fabricated SPGE was characterized and the suitable conditions for Pb2+ detection 
were determined by the anodic stripping voltammetry method using a commercial 
potentiostat. By using this method, a linear plot between the maximum current and the 
concentrations of Pb2+ in the range of 0.1 – 2.5 μM was produced. An Arduino Uno board 
was employed instead of a commercial potentiostat so that the fabricated sensor could be 
portable. The Arduino Uno board was used to provide and control voltages by using a 
potentiometer MCP41010 and then collect the measured current by using current and 
voltage measurement INA226. The current and voltage data was then sent to the analyzing 
program in which the current was converted into the concentration of Pb 2+. When the 
developed Pb2+ sensor did not work as expected because the module could not detect the 
low current and the voltage from the Arduino was hard to control. For these reasons, more 
experiments were conducted by using DC power supply 2230G-30-1 instead of Arduino, 
amp meter DMM4040, and Digital voltmeter S -11 multimeter instead of module 
MCP41010 and INA226. The obtained current and voltage from a new circuit were then 
plotted. 
 

[Results of the study] 
      The optimum deposition potential and time in the deposition step were found to be     
-1.1 V and 6 minutes, respectively. The potential was then scanned to -0.3 V in the 
stripping step. By using these conditions, the linear equation obtained from the plot 
between the maximum current and the concentrations of Pb2+ in the range of 0.1 – 2.5 μM 
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was found to be y = 13.719x-1.5908. The result from the new circuit showed the peak 
current at -0.7 V, which was the same position as that obtained from the commercial 
potentiostat. The maximum current was, however, significantly lower than that of the 
commercial potentiostat. This error might be due to the uncontrollable scanning rate, 
which was lower than 0.125 V/s in the stripping method, and the wave disturbance from 
experimenting with Faraday’s cage. 
 

[Conclusion] 
      From the experiment, we successfully fabricated SPGE and measured the concentrations 
of Pb2+ with a deposition potential of -1.1 V and a deposition time of 6 minutes. A linear 
equation between the maximum current and the concentrations of Pb2+ was obtained by 
using our SPGE and a commercial potentiostat. Although we tried to use an Arduino board 
to simplify the Pb2+ concentration measurement, the Arduino Uno board still could not be 
used due to an error of current measurement while scanning voltage.      
 

[Future study plan] 
      Improving the Arduino Uno part to enhance the sensitivity of the electronic part to 

measure current in microampere. 
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[Background] 
       Nowadays, conventional medical casts have some disadvantages that users do not 
want, such as breaking easily, causing irritation, and cannot be reused. Thus, finding 
material to develop the cast is necessary. Banana is a Thai local plant that can be found 
easily and has the most crop yield, but it can’t bear fruits after being harvested. Therefore, 
we can use banana fibers to strengthen the cast and improve its quality. Moreover, we 
selected Polycaprolactone, a biodegradable polymer, to be a splint material to decrease 
the waste and make it environmentally friendly. 
 

[Purpose of the project] 
      The purposes of  this  project  were to compare the physical  propert ies of 
Polycaprolactone plastic and that of Polycaprolactone plastic reinforced with banana fibers 
and to compare the physical properties of the banana fibers arranged in different patterns 
to determine which pattern is the most suitable for developing into soft splints. 
 

[Methodology] 
      The first step of the experiment was to soak banana fiber in ZnCl2 0.1 M and dry it to 
prevent bacteria and fungus. Then, make samples by arranging fibers into three different 
patterns: netted, braid, and random. We made nine samples per pattern with 4x13 cm in 
size. After that, test the solubility of the Polycaprolactone Resin in Ethyl Acetate. We found 
that the solubility is 0.33 g/cm3 at room temperature, and the time used is 24 hours. Next, 
weigh the materials. First, weigh the arranged fiber. Then, weigh the Polycaprolactone 15 
times heavier than the fiber earlier and put them in separate beakers. Pipette Ethyl acetate 
volumes three times of the fiber weight. Dissolve the Polycaprolactone in Ethyl acetate. 
Afterward, heat the beaker by placing it on the hot plate at 70 degrees Celsius in the fume 
hood. Stir it until the plastic is completely dissolved. Then, put the beaker in the ultrasonic 
bath for 50 minutes to remove air bubbles. For the netted and braid sample, pour half of 
the mixture into the mold, put the weaved fibers in, and pour the left mixture. For the 
random sample, evenly mix the fibers with the dissolved Polycaprolactone. Then, pour the 
mixture into the mold. The next step was to shake the mold using a shaker for 20 minutes 
and wait for 2-3 days to let the sample completely dry, and all the Ethyl acetate evaporates. 
After that, make a standard cast; non-reinforced Polycaprolactone. Then, test the physical 
properties: tensile strength and flexural strength. Finally, make the splint model by 
following previous steps but alter the size to 15x20 cm. Then heating and bending it to see 
whether it can be used in real life or not. 
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[Results of the study] 
      From the study, we found that the braided pattern gives the most Young’s modulus 
value equals to 3.70 MPa and also gives the second most flexural modulus equals 2.10 
MPa, while has the fewest standard deviation which means it is controllable. From the 
temperature test with the sample same sized with real orthopedic splints, our polymer 
needs a temperature of 50 degrees Celsius for 20 minutes to reshape and put on a human 
arm. 
 

[Conclusion] 
      Polycaprolactone plastic reinforced with braided banana fiber yields gives the highest 
tensile modulus and second-highest flexural modulus. Thus, it can be concluded that the 
suitable pattern for polymer reinforcement to develop a soft cast is Braid. 
 

[Future study plan] 
      We will improve our product by making smoother and softer surface, making it more 

convenient to use and more fit on the arm. 
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[Background] 
       In our grade 11chemistry class, we had learned about polymers and industrial 
chemistry. There are many types of polymers, one of them is polyester resins which have 
some weaknesses we are interested in. So, we aim to fix those weaknesses by reinforcing 
fiber into it and forming a resins-fiber composite. 
 

[Purpose of the project] 
      The purpose of this project was to develop jute fiber for reinforcing in polyester resin 
to more humidity resistant ability. 
 

[Methodology] 
      In this experiment, the researcher studied methods to treat jute (Corchorus capsularis) 
fiber which is Alkaline treatment, Peroxide treatment, Acidic treatment then test its 
abilities to tolerate force and pressure in form of Stress-Strain graph, Young’s modulus, 
Break strain percentages using Universal Testing Machine (UTM). 
 

[Results of the study] 
     Methods                      Young’s Modulus (MPa)          Break Strain(%) 

No reinforcement                   402.500                                   17.27 

Reinforced by jute                 1123.122                                   27.63 

Reinforced by fiberglass    1543.813                                   37.77 

Peroxide treatment                  1207.451                                  28.29 

Alkaline treatment                    615.801                                  24.95 

Acidic treatment                      91.651                                  18.23 
 

[Conclusion] 
      From the results, we can conclude that the best method is peroxide treatment but not 
as strong as fiberglass-reinforced resin. 
 

[Future study plan] 
      We want to study more about how would other fibers interact differently and precisely 

determine some other properties as well. 
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[Background] 
       Since titanium dioxide has a high energy range (about 3.2 eV), it reacts well with UV 
light but does not react well with the visible light range. Therefore, titanium dioxide was 
doped with a transition metal to increase the efficiency of the photocatalytic activity. The 
reason for choosing the transition metal Fe3 + to be doped in titanium dioxide is that the 
radius of Fe3+ is close to Ti4+. Therefore, the combination of electrons is Fe2+ and Fe4+ 
increases the efficiency of the reaction with visible light. Fe- TiO2 thin film preparations 
can be applied to organic degradation by the Advanced Oxidation Process, and methyl 
orange was selected as a tester of Fe- TiO2 thin films. 
 

[Purpose of the project] 
      The purposes of this project were to prepare Fe-TiO2 thin film (Fe : Ti ration 0.1 and 
0.25 mol%) with blade coating technique and to apply Fe-TiO2 thin film in water treatment 
equipment. 
 

[Methodology] 
      The first step of the experiment was to prepare Fe- TiO2 by combining TiO2 and 
Fe(NO3)3 with Fe : Ti ratio 0.1 and 0.25 mol%, and using a ball milling machine. Glasses 
were coated with Fe-TiO2 by the dip-coating method. The next step was to apply Fe-TiO2 
thin film in water treatment equipment by building a box with 10 x 10 x 5 cm. The last step 
of the experiment was to test the efficiency of methyl orange degradation in UV light and 
visible light by UV-Vis spectrometer every 5 minutes until 30 minutes. 
 

[Results of the study] 
       Fe-TiO2 film with the mole ratio of Fe: TiO2 is 0.1 when experimented with the halogen 

lamp has the best degradation of methyl orange (Concentration ratios of methyl orange 

compared to initial concentrations using halogen lamp and UV lamp are 0.874 and 0.984, 

respectively). So, Fe-TiO2 film (Fe: TiO2 = 0.1 mol%) was selected for the water treatment 

equipment. For the test of the equipment, the ratio between the final concentration to the 

initial concentration is 0.819 showed that the waste treatment equipment could actually 

reduce the concentration of methyl orange. However, in the first 5 minutes, the methyl 

orange concentration decreased more slowly than during the 5-10 minutes because it does 

not react well with thin films. 
 

[Conclusion] 
      The Methyl Orange in water treatment device can actually reduce the MO concentration 
based on the TiO2 photocatalyst and selecting the Fe coating allows the film to react in the 
halogen lamp. Whereas the water needs to flow through the device for multiple cycles due 
to the small size of the device. 
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[Future study plan] 

• Use other chemicals in additional tests to compare the degradation capacity of 
each substance. 

• Use other methods to make Fe-TiO2 better adhere to the glass. 

• Increase the size of the box and the number of Fe-TiO2 films to increase the capacity 
for methyl orange degradation and industrial applications 
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Fe-doped TiO2, Photocatalyst, Photodegradation, Visible light, UV-Visible 

 

  



- 142 - 

 

 

CH-10 
 

Preparation of calcium carbonate nanoparticles for using in hydrophobic 
spray 
 

Kittitouch Phewnoul, Kodchapun Sukkert, Thanathorn Limphitakphong &  
Sarawoot Sang-urai   

 

Mahidol Wittayanusorn School, Nakhon Pathom, 73170, Thailand 
Correspondence should be addressed to K.P. (s6107772@mwit.ac.th) 
 

[Background] 
       CaCO3 is a compound that can be found naturally. It has waterproof properties. CaCO3 
has different sizes and structures. The most waterproof performance occurs in 
nanoparticle size. In the synthesis of CaCO3 nanoparticles, there are several methods. For 
example, preparation of polyethylene glycol phosphate, Stearic acid, and Sodium 
hydroxide mixtures for water to be mixed with Ca(OH)2 through CO2 and N2 gas to form 
CaCO3 Nanoparticle or preparation of Polyethylene glycol phosphate, Stearic acid, and 
Sodium hydroxide to be mixed with Na2CO3 and CaCl2, both of which contain similar 
substances but differ in the method which is gas-free and therefore easier to prepare. The 
preparer chose a method that used Na2CO3 and CaCl2 to prepare CaCO3 nanoparticle. 
 

[Purpose of the project] 
      The purposes of this project were to study the effect of Reactant’s concentration to 
size of CaCO3 in CaCO3-Nanoparticles preparation and to study the application of CaCO3 
Nanoparticles in a waterproof coating spray. 
 

[Methodology] 
      First, the solvent which is the mixture of Acetone and Methanol with the ratios 9:1, 8:2, 
7:3, 6:4, and 2:8 was applied. To prepare calcium carbonate, sodium carbonate and 
calcium chloride were mixed with the same ratio. The substance concentration was 0.005, 
0.010, 0.015, 0.020 and 0.025 molar. After that, the stabilizer was filled on the flask, in this 
project, we used three types of stabilizers namely PVP, tritonx100, and SDS. Finally, the 
flask was placed on a magnetic stirrer to prepare the syringe pump and mix the substance 
together at a rate of 0.2 ml/min. 
 

[Results of the study] 
       The ingredient that maximizes CaCO3 at the nanoscale is the CaCl2 and Na2CO3 0.0005 

M trials. While adding 1 ml of PVP as a stabilizer, the solvent ratio of Methanol: Acetone is 

6:4, possibly due to PVP having a higher molecular mass than triton x100 and SDS. This 

causes a slow and difficult reaction between CaCl2 and Na2CO3 0.0005 M, making it more 

difficult to form large chunks. Stabilizer triton x100 can keep the size of CaCO3 to stay intact 

for as long as possible. The triton x100 structure was suitable for the capture of CaCO3 to 

avoid condensation into larger crystals. The CaCO3 Nano has similar waterproofing 

conditions to the one that was not sprayed, probably because it uses in small quantities 

and unable to hold water. 

 

 
 



- 143 - 

 

 

[Conclusion] 
      The result of this experience says the right condition for our hydrophobic spray is the 
concentration of a substance at 0.005 molars. The ratio of Acetone and Methanol is 6:4. 
The stabilizer that is appropriate for the hydrophobic spray is PVP. 
 

[Future study plan] 
       1.  Study about effect of stabilizer on particle’s size.  
       2. Study about effect of spinning rate on particle’s size. 
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[Background] 
       Hydrogen sulfide is one of the toxic gases that has been emitted since the industrial 
revolution. It is easy to get oxidized into sulfur dioxide or sulfur trioxide, which can cause 
acid rain. We choose copper oxide as a metal-oxide for the sensor due to its high selectivity 
toward H2S. Not only does it show a high strong recovery ability, but it has long-term 
stability as well. There are wide ranges of techniques used to coat over the substrate. We 
chose spray pyrolysis owing to a liquid solution from preparation with simple equipment. 
For the substrate, we chose Fluorine-doped tin oxide (FTO) with their high electrical 
conductivity and appropriate to films and nanostructure. 
 

[Purpose of the project] 
      The purpose of this project was to create thin film CuO over FTO using spray pyrolysis 
technique and to distinguish the response to H2S between 3-layered and 5-layered CuO 
film. 
 

[Methodology] 
      CuO thin film was prepared for detecting H2S by synthesizing CuO thin film on FTO 
substrate using the spray pyrolysis technique. First, we prepared 0.05 M of CuCl2.2H2O 
solution and sprayed it on FTO with the size of 2x2.5 cm 2 at the temperature of 300 
degrees Celsius using 10 cm3 of the solution per spray. We increased the layer of CuO thin 
film by spraying the solution three and five times onto the FTO. 
 

[Results of the study] 
       We can successfully create thin-film CuO over FTO using the spray pyrolysis technique. 

The process creates a 3-layered and a 5-layered CuO coated FTO. We put the FTO that is 

already coated into a furnace at 500 degrees Celsius for 1 hour. We test the electrical 

properties of the FTO with a multimeter before exposure to H2S gas and after exposure to 

H2S gas to test the ability of the sensor to detect H2S gas. The results are that the 3-layered 

CuO coated FTO has a better response to the exposure of H2S and it also has a better 

recovery rate with a response time of 22 seconds and a recovery time of 110 seconds. On 

the other hand, 5-layered CuO coated FTO with a response time of 16 seconds but a longer 

recovery time of 140 seconds. 
 

[Conclusion] 
      The sensor has a selective response to H2S gas and 3-layered CuO coated has better 
responses than the others due to their significant responses to the H2S and less recovery 
time as well. 
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[Future study plan] 
       To find the relationship between the number of layers and their properties (electrical 
conductivity, response time, recovery time, etc.) 
 

[Keyword(s)] 
MO, Semiconductor, Gas sensor, Copper oxide. Spray pyrolysis 

 

 

Table: 3-layered coated FTO response to H2S and 5-layered coated FTO response to H2S respectively 

  

An example of 5-layered coated FTO glass 
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[Background] 
       In the present time, farmers have been using various chemicals in their agriculture, 
including the use of pesticides. One of the most widely used pesticides is chlorpyrifos, 
which is a harmful substance to health and toxic to the environment and may contaminate 
water resources near agricultural areas. The authors, therefore, are interested in the Yong 
canal in Khlong Yong Subdistrict, Phutthamonthon District, Nakhon Pathom Province, 
where there are farmlands on both sides of the canal. 
 

[Purpose of the project] 
      The purpose of this project was to determine the contamination of Chlorpyrifos in 
water from Yong canal Nakhon Pathom. 
 

[Methodology] 
      The experiment was divided into five steps. First, in terms of method validation, a 
standard solution of Chlorpyrifos in Acetonitrile through serial dilution for constructing an 
analytical curve was prepared and the synthesized chlorpyrifos solution was extracted, 
pre-concentrated, and analyzed using HPLC to determine the efficiency of the method. 
Second, the sampling site that is the bridge near the beginning middle, and ending of the 
Yong canal was chosen. Third, at the sampling site, the depth of the canal was measured 
and the three water samples from each site from the middle of the canal at the middle 
depth was collected every 2 weeks using collecting sample bottle and rope. After that, to 
prepare the water sample for analysis, 100 mL of cyclohexane to 500 mL of water sample 
was added into a separatory funnel. The funnel was shaken for around 5 minutes until 
both substances were mixed well. Cyclohexane was separated from the funnel to a beaker 
and sodium sulfate was added to absorb surplus water. After the cyclohexane evaporated 
in a Rotary evaporator, 10 mL of acetonitrile was added to the remaining substance and 
filtered to a vial of about 2 mL. Next, the vial was brought to sonicate for around 15 
minutes and prepare for High-Performance Liquid Chromatography (HPLC) analysis. Finally, 
the concentration of chlorpyrifos was determined by High -Performance Liquid 
Chromatography (HPLC) method. 
 

     Chromatographic conditions for HPLC method 
      column: ODS-3 (C18) , 5 microm, 4.6 mm x 150 mm 
      mobile phase : acetonitrile/water (90/10) 
      detector : UV detector wavelength 290 nm 
      flow rate : 1 mL per minute 
 

[Results of the study] 
       The Yong canal had so little contamination of chlorpyrifos that the high-performance 

liquid chromatography method could not detect. 
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[Conclusion] 
      In the Yong canal, there was no contamination of chlorpyrifos which is harmful to human 
health. 
 

[Future study plan] 
       In the future study plan, we can determine other chemical pesticides in various water 
resources. 
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Chlorpyrifos, High Performance Liquid Chromatography (HPLC) 
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[Background] 
       The problem that many fishermen often encounter is that the water is murky, green, 
dirty, smelly and harmful to aquarium organisms if it is left unattended. Therefore, it 
causes the caretaker to wash and change the water in the aquarium frequently. This 
problem is caused by the growth of chlorella-containing algae: Toxic substances are 
released when chlorella died. It affects aquarium organisms and also makes the water 
cloudy. The organizers are interested in studying extracts from indigenous plants that can 
inhibit the growth of chlorella algae and do not harm the aquatic organisms by choosing 
cumin and black pepper that have the ability to inhibit microorganisms. Also, the growth 
of chlorella from the extracts of each plant was studied by analyzing the chlorella content 
in water by analyzing the chlorophyll A content. 
 

[Purpose of the project] 
      The purposes of this project were to study for an extract that can inhibit the growth of 
chlorella in water and to reduce the amount of chlorella in water. 
 

[Methodology] 
      There were three major procedures for this project: planting the prepared plants and 
extracting from such plants, testing the extracted samples, and measuring the Chlorophyll-
a quantity. 
 

[Results of the study] 
       By comparing the chlorophyll-a concentration of water samples containing cumin seed 

extract, black pepper, malachite green, and the daily control set, it was shown that only on 

day 1 the water samples contained chlorophyll concentrations. On day 5, the chlorophyll-a 

concentration of the aqueous samples containing cumin seed extract was 791.029 μg / mL, 

black pepper extract was 248.483 μg / mL, and malakite green had the value 835.954 μg / 

mL, and the control unit was 564.112 μg / mL. The findings indicated that the water samples 

containing black pepper extract had the lowest chlorophyll-a concentration and also lower 

than that of the control, followed by a water sample containing fennel seed extracts and 

malachite green respectively. 
 

[Conclusion] 
       The findings mentioned presented the achievement of the hypothesis of the project. 
This meant that it was conceivable to study plant extraction to inhibit the growth of 
chlorella algae and chlorella from black pepper seed extract. This was shown that it gave 
better results than the control unit, followed by an extracting from cumin seeds, which were 
extracted from both plants, and they are more effective than synthetic malachite green. 
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[Future study plan] 
       Determining the optimal concentrations of the extract that can inhibit the growth of 
chlorella, and finding other plants with the best abilities should be under-considered for its 
further studying. 
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[Background] 
       Molecular spring is a spring-like molecule, by its structure and properties. Currently, 
there are many usages of molecular spring, such as drug transportation by using molecular 
spring as carrier and maintain its concentration to the target organs by molecule 
contracting and expanding. 
 

[Purpose of the project] 
      The purpose of this project was to study the structure of 2,6-diaminopyridine, 
substituted by replacing groups, as a model of a molecular spring structure, so it could be 
used for studying molecular spring structure, properties, and also the factors, which affect 
the spring configuration. 
 

[Methodology] 
      There were two types of replacing groups: 1) electron withdrawing group, including –
CHO and 2) electron donating group, including –NH2, –OH. The Density Functional Theory 
(DFT) was used for analyzing the molecular structure, and 6-31++G(d,p) basis set, the 
appropriate method for calculating polarization functions, was used for finding structure 
of molecule. 
 

[Results of the study] 
       The findings indicated that the structure of the molecule with NH2 and OH as the 

substitution group was not a spring. Since the hydrogen bonds were occurred between 

rings 1 and 5, the two ends met. The structure of molecules with –CHO as the substitution 

group was a spring. Since –CHO pulled electron, so it was unable to create a bond. As a 

result, the molecule turned into spring when replacing with –CHO which was electron 

withdrawing group. 
 

[Conclusion] 
       The 2,6-diaminopyridine with the -NH2 and -OH as replacing groups were flat. Since 
they were electron donating group, the two ends of the molecular converged together due 
to hydrogen bonds between the first and fifth position of the ring. While the 2,6-
diaminopyridine with the –CHO as replacing group was a spring shape since –CHO was 
electron withdrawing group, no hydrogen bonds occur. 
 

[Future study plan] 
       The research team has an idea to examine the effect of an electron-withdrawing group 
that substitutes in the molecule, whether it carries out the distant differences between the 
first and the fifth molecular rings for using this information to study the effect of the 
substituted functional group the molecular spring. 
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Figure 1: (pyridine-2,6-diamine)5 
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[Background] 
       Clusters are particles adhering together resulting in high value of surface area per 
volume. This allows clusters to be good catalysts. Transition metals, originally well-known 
catalysts, in the form of clusters are largely used. Particularly, nickel-iron clusters have 
been used as catalysts and have also been used in the biological system, and biofuel 
industries. Previously, geometric structures and ratio of metals in clusters can affect how 
reactions proceed. It is crucial to study stability and bonding nature of the Ni-Fe clusters to 
understand those reactions and achieve the highest  yield. However, studying them 
experimentally would be difficult, thus computational methodology is used instead. 
Density Functional Theory (DFT) is employed herein. In this project, 6-atom Ni-Fe clusters 
are determined. Firstly, binding energy of Ni6-xFex (x=0-6) clusters is calculated to find the 
stability. Stability, bonding nature, electronic structures, and relationship between 
electronic structures and stability are the four properties studied in clusters. All 
calculations are executed in DFT, and the calculated values are approached through 
Natural Bond Orbital (NBO) analysis and Quantum Theory of Atoms in Molecules (QTAIM). 
 

[Purpose of the project] 
      The purpose of this project was to study properties of 6-atom Ni-Fe clusters, which are 
stability, electronic structure, long-range interaction, and nature of the bonding. 
 

[Methodology] 
      6-atom Ni-Fe clusters were optimized using DFT. Two sets of density functionals were 
employed to investigate the properties of the clusters, which are B3LYP/LanL2DZ and 
B3LYP/DGDZVP. The former set was used to optimize the structures. NBO and second-
order perturbation theory were used to determine the electron configuration and long-
range interaction between atoms in clusters. A topological analysis of electron density 
with latter set was performed by using Quantum Theory of Atoms in Molecules (QTAIM). 
 

[Results of the study] 
       The findings indicated that there were 80 possible Ni6-xFex (x=0-6) clusters found in this 

study. The stability of Ni-Fe clusters was enhanced with the presence of Ni-Fe bond and 

reached maximum when the number of Fe atoms was 2 and 4. The most stable clusters, 

indicated by the highest binding energy from each Ni:Fe ratio, were investigated using NBO 

and QTAIM analysis. The electron configuration of nickel and iron atom in the clusters were 

calculated to be [core] 4s0.5 3d9 and [core] 4s0.5 3d7, respectively. Furthermore, a significant 

amount of d-orbital contribution to bonding was observed in each bond. The long-range 

interactions, which were performed on the most stable clusters of each ratio, indicated 

various interactions contributing to the stability of Ni-Fe clusters. In addition, electron 



- 153 - 

 

 

transfer from Fe to Ni atom was observed as the result of higher electronegativity value of 

Ni than that of Fe. The nature of bonding in Ni-Fe cluster was classified as transit closed-

shell interaction where the properties of both covalent bond and ionic bond could be 

observed. 
 

[Conclusion] 
       There were two clusters presenting the highest binding energy indicating highest 
stability, one of which having Ni:Fe ratio of 2:4 while another having Ni:Fe ratio of 4:2. The 
stability of Ni-Fe clusters was attributed to various donor-acceptor interactions among the 
clusters. The bonds were classified as transit closed-shell interactions. The interactions 
were predominantly driven by d-orbital contribution to bonding. 
 

[Future study plan] 
       Mechanism of water adsorption of the most stable clusters with DFT calculation should 
be under-considered for its further studying. 
 

[Keyword(s)] 
Density functional theory, Ni-Fe cluster, NBO, QTAIM 

 

  

Figure 1: A Ni2Fe4 cluster 
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[Background] 
       Pincer palladacycles, consisting of a tridentate ligand and a palladium atom, 
continuously play a very important role in the scientific circulation and used in many fields. 
For example, they have been used as catalysts in several chemical reactions and are also 
utilized as intermediates in organic reactions. These palladacycles have been also used in 
nanoscience applications, such as gas sensors, chemical  switches, and in medicinal 
chemistry. According to the previous study, it was found that the pincer palladacycles 
(PdYCYs) have a different catalytic rate with various ligands: bromide (Br -), trimethyl 
stannyl (-SeMe3), and acetate (OAc-). It is unclear what factor affects the rate of the 
reaction when the pincer palladacycles were introduced in organic reactions. 
 

[Purpose of the project] 
      The purpose of this project was to investigate the reaction mechanism of a cross -
coupling reaction between propargylic substrates and bis-trimethylstannyl using the 
pincer palladacycle as a catalyst with different types of ligands. 
 

[Methodology] 
      All calculations in this study were performed by using Gaussian09. A density functional 
theory (DFT) with PBE method and 6-31+G(d,p) basis set for all atoms except Pd was 
employed to study the optimization structures. The minimum structures, including 
reactants, products, intermediates, and transition states, were confirmed by frequency 
calculation. 
 

[Results of the study] 
       The findings indicated that the first step of pincer-palladacycle with OAc- ligand 

(PdNCNOAc) and with Br- ligand (PdNCNBr) for cross-coupling reaction between propargylic 

and bis-methylstannyl substrate was a transmetalation (TM) step, occurring via four-

membered ring. In this step, Pd-Br and Sn-Sn bonds increased, while Pd-Sn bond decreased. 

The activation energy required for TM step by using PdNCNOAc was lower than PdNCNBr, 

indicating that the rate of TM step when using PdNCNOAc was faster than that of PdNCNBr 

(Figure 1). At the transmetalation step, the Gibbs free energy for PdNCNOAc and PdNCNBr 

were 39.6 and 47.6 kJ mol-1, respectively. This result revealed that this step was 

nonspontaneous.    
 

[Conclusion] 
       One of the important steps for the cross-coupling reaction between propargylic and bis-
methylstannyl substrate using PdNCN was the tramsmetalation step. The theoretical study 
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showed that the PdNCNOAc was faster than PdNCNBr and nonspontaneous process. 
 

[Future study plan] 
       It may be challenging to determine the full reacting mechanism of catalytic cycle and 
explain the nature of the boding between Pd and ligands which are OAc- and Br-. The nature 
of the bonding may describe the strength of the bonding. 
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Figure 1: The reaction energy profile of PdNCNBr and PdNCNOAc 
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[Background] 
       Colorimetric detection is a common method, which is straightforward in observation 
and analysis. However, its utilization is limited by only one color with just different 
intensity for each detection. Therefore, the research team came up with a creative idea for 
testing of multiple chemical solution providing multiple colors for characterization. This 
project integrated the knowledge of “CMYK” color theory, based on three primary colors 
for colorimetric detection of three chemicals mixture. 
 

[Purpose of the project] 
      The purpose of this research was to develop a novel colorimetric prototype for tri -
chemical detection by integrating the knowledge of “CMYK” color theory. To run the 
project, the research team created the new method for detection of Nitrate (N), Phosphate 
(P), and Sulfate (S) in different conditions with maximum seven cases (seven colors). 
 

[Methodology] 
      There are 10 major steps for this research:  
      1.  synthesizing the sulfate to detect reagent (refluxed Rhodamine ethylenediamine),  
      2.  examining the absorbance spectra of each ion (Nitrate, Phosphate, Sulfate) at  
            different concentrations using specific reagent for the following ions,  
      3.  examining the absorbance of ion mixtures with individual reagent,  
      4.  examining the absorbance of individual ion with mixed reagent,  
      5.  examining the absorbance of individual and mixed ions with different order of  
            reagent addition to demine the most effective steps,  
      6.  examining the absorbance individual ion with different concentration and mixed  
            ions using the optimal method of reagents addition,  
      7.  repeating the result and verifying the newly developed method,  
      8.  examining the absorbance peak using the new method to calculate detection limit,  
      9.  examining the new reagents to find the expiration time of the reagents, and  
     10. evaluating the test kit with pragmatic usages. 
 

[Results of the study] 
       The research team primarily considered that three chemicals that were the most 

appropriate chemicals to create the colorimetric prototype for this work were Nitrate (N), 

Phosphate (P) and Sulfate (S) because they were related to many aspects of Chemistry, such 

as soil minerals, water contamination, and environmental pollution. Colorimetric detection 

of mixed solution according to the color theory would be user-friendly for screening tests 

of the chemical mixtures, such as detection, analysis or problem-solving. From the 

experiment, the researcher used sulfate detecting reagent synthesized from refluxing of 
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Rhodamine B in ethanol together with ethylenediamine. Also, the wavelengths with highest 

absorption for nitrate, phosphate, and sulfate detection were obviously different. The 

researcher also found that the steps needed for the reagents to function properly were 

addition of sulfate detecting reagent together with sodium molybdate followed by sulfanilic 

acid, ascorbic acid, naphthalene, and zinc powder in concentrated acid. 
 

[Conclusion] 
       The findings indicated that development of a tri-chemical colorimetric detection 
prototype using the “CMYK” color theory was successful. This novel method could 
determine the presence of each chemical accurately and effectively. All reagents, which 
were used, were common compounds in the laboratory. The user could easily interpret the 
results with just naked eyes. This novel prototype could open-up a new pathway of 
colorimetric detection of three chemicals with plethora utilization in the field of Chemistry. 
Versatile applications could be addressed as follows: Applied Chemistry, such as N-P-S test 
kit, Environmental Chemistry, such as water treatment analysis, Industrial Chemistry, such 
as quality control (QC) analysis, and Agricultural Chemistry, such as fertilizer composition 
analysis. This method could also be developed to any other tri-chemicals in many fields of 
studies. 
 

[Future study plan] 
       A new approach is to precisely determine the color component of the solution, which 
in turn could be used to determine the accurate concentration, and thus it may allow the 
researcher to increase the reagents and accurately determine the concentrations of all ions. 
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[Background] 
       Bisphenol A (BPA) is an industrial chemical used to make polycarbonate (PC) plastic for 
commercial drinking water bottles. Several studies found that BPA causes several health 
problems and diseases, such as prostate and breast cancer, abnormalities in reproductive 
system, and problems in baby position in womb, etc. 
 

[Purpose of the project] 
      The purpose of this project was to develop the simple, low-cost, and short time 
method to detect the BPA from drinking water in plastic bottles. 
 

[Methodology] 
      The film coated by silver nanoparticles was made and studied with the basis of 
colorimetric detection. The main ingredients of the film were Polyvinyl Alcohol (PVA) and 
Chitosan. Silver nanoparticles were also synthesized by the general method through NaBH4 
reduction. DLS was used to control the sizes of silver nanoparticles. UV-Vis and FTIR were 
employed to study physical properties of the silver nanoparticles and the coated film. To 
enhance the color intensity of detection, Fe(NO3)3 was used to modify the PVA-Chitosan 
film coated by silver nanoparticles for obvious visualization in changing color of the film. 
 

[Results of the study] 
       The findings indicated that the detection limit of the pure silver nanoparticles was 0.02-

0.03 M. But after the modification, the detection range dropped to 0.01-0.02 M. The color 

of solutions changed from yellow to green, and the absorbance of the solution increased 

at the wavelength 431.9 nanometers. The film testing received the same results as the 

solution test by color changes from yellow to green. 
 

[Conclusion] 
       The PVA-Chitosan film coated with modified silver nanoparticles could detect BPA in 
the detection limit at the concentration 0.01-0.02 M, and the color of the film changed from 
yellow to green. Another way to see the results was the absorbance; it increased after 
detecting more BPA in the solution. 
 

[Future study plan] 
       As shown, the concentration of BPA that the research team detected was a very high 
concentration comparing to the concentration that is harmful to human’s health. In the 
future, the way to decrease the detection limit and detection range should be under-
considered and that would make the result better.   
 

[Keyword(s)] 
Drinking water, Plastic bottles, Bisphenol A, Silver nanoparticles 
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[Background] 
       This project initially came up from one of the most serious environmental problems, 
Ocean Acidification, the cause of chaos in the sea ecosystem. The Ocean Acidification 
makes the sea become more acidic, being incompatible to many creatures under the sea. 
As a result, it decreases a number of creatures from shell -formation failure to coral 
bleaching. Apart from this, some of the famous cultural activities, such as Loy Krathong 
Festival, also cause some serious problems to the sea. Obviously, Krathong, which is mostly 
an undegradable material, is leftover in the sea, causing a sea pollution. By considering 
both issues, the research team aimed to create a biodegradable foam so as to replace the 
non-degradable one and solve the Ocean Acidification by increasing pH of the sea. This 
will benefit the sea life by giving a substrate for shell formation process. 
 

[Purpose of the project] 
      The purpose of this project was to create a biodegradable foam, an eco -friendly 
material to replace the original one so that it can reduce the Ocean Acidification 
phenomenon and benefit the aquatic sea creatures. 
 

[Methodology] 
      There were four main steps for this study: preparing some foams from eco-friendly 
materials, synthesizing the Calcium Hydroxide nanoparticles by using wet chemical 
methods, coating the prepared foam with the synthesized nano-particles, and testing the 
procedures: pH test, degradable test, precipitation test, morphology test, and nanoparticle 
size test. 
 

[Results of the study] 
       The research team successfully prepared biodegradable foam corresponding to the 

project’s aim. By this, the nanoparticle size was approximately 100-190 nm, and for CaCO3 

precipitation, the occurring in a reaction was a by-product. 
 

[Conclusion] 
       The research team successfully created the biodegradable foam from a low-cost 
residue and coated such foams with Ca(OH)2 nanoparticles. The broken-milled rice foam 
with 5% w/w of supplement ingredients was the most appropriate ratio for the foam 
preparation. The synthesis of Ca(OH)2 nanoparticles provided approximately 100-190 nm 
in size according to the results from DLS and SEM. The coated foam was characterized and 
tested with seawater. The pH of the seawater, which was continuously monitored, could 
be confirmed the increment of pH. In addition, the white precipitation from the reaction 
was confirmed as CaCO3. The observation after one week also provided the good results 
of foam degradability. 
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[Future study plan] 
       Applying this project in a bigger scale should be under-considered for its further 
studying. 
 

[Keyword(s)] 
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[Background] 
       Nano-technology is now being speedily developed and used in various fields. Silver-
nano particle is also one of the dynamic technological products with ability to inhibit 
bacteria and specific characteristic, and this makes the silver-nano become more popular. 
To synthesize this substance, Ag+ needs to be reduced in to Ag0, but the reducing agents 
usually used for this process are toxic, such as sodium borohydride, sodium citrate, 
ascorbate, elemental hydrogen, and ammonia. Providentially, Chitosan, the nat ural 
polymer (a non-toxic substance and friendly to the environment with having a variety of 
applications), can also be the reducing agent and help increasing the stability of the metal 
ion from being oxidized by oxygen. 
 

[Purpose of the project] 
      The purpose of this project was to synthesize Chitosan-Silver Nanoparticle in the form 
of film, which is easily to adapt into the antibacterial package that can inhibit S. aureus. 
 

[Methodology] 
      There are two major steps for this experiment: synthesizing Chitosan-silvernano film 
and testing the efficiency of Bacteria (S. aureus) inhibition. 
 

[Results of the study] 
       With UV-vis spectroscopy technique, the maximum light absorbance value of 

silvernano-chitosan solution is 431 nm. Besides, the silvernano-chitosan film in ratio 2:1, 

which is a brownish colored film is not flexible and slightly soluble. However, it is more 

flexible than the other. For the bacteria inhibition testing, the research team found that 

Chitosan-silver nanoparticle film and Chitosan-silver nanoparticle film, mixed with polyvinyl 

alcohol (CS/ PVA AgNPs), could inhibit the S. Aureus growth. 
 

[Conclusion] 
       The findings indicated that Chitosan, the silver nitrate with the ratio 2:1, provides a film 
with good elastic properties. The films were tested for antibacterial, both Chitosan-silver 
nanoparticle film and Chitosan-silver nanoparticle film, and it could obviously inhibit the 
S.aureus growth. 
 

[Future study plan] 
       The Chitosan-silvernano film for a food packaging should be under-considered for its 
further studying. 
 

[Keyword(s)] 
Chitosan-Silver-nano particle/ PVA/ Bacteria S. aureus/ UV-vis spectroscopy 
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[Background] 
       A coconut is one of the most famous fruits in Thailand. Its product makes a lot of profit 
for Thailand. Before exporting, the coconut peel (husk) needs to be peeled to reduce the 
packing space. In this process, the piles of the unwanted coconut peel are left everywhere 
and cause some pollutions to the connected community.   
 

[Purpose of the project] 
      The purpose of this project was to increase the value of the leftover coconut peel by 
modifying it to become nanocellulose. 
 

[Methodology] 
      There are six steps for this experiment: 1) the coconut peel was sliced into small pieces 
to increase surface area, 2) NaOH was added for removing lignin, 3) H2O2 was added for 
bleaching, 4) H2SO4 was added for removing the amorphous from the nanocellulose, 5) 
sonication was done for separating nanocellulose from coconut fibers, and 6) the 
nanocellulose was confirmed by FTIR and SEM. 
 

[Results of the study] 
       From the method, when lignin was removed from cellulose with NaOH, the fiber and 

NaOH solution turned brown, and it can be separated into two parts: lignin and 

hemicellulose. Additionally, the fiber turned yellow after heated with H2O2 35% v/v solution 

at 90°C. For FTIR analysis, after the process, the peak of C=C stretching vibration from lignin 

and C=O stretch in hemicellulose was decreased. This indicated that the lignin and 

hemicellulose were eliminated, and C–H deformation vibration in cellulose and 

hemicellulose were increased because the cellulose’s amorphous was destroyed. For the 

SEM analysis, the coconut peel after all processes became nanocellulose, in nanometers 

sized. 
 

[Conclusion] 
       From the experiment, the findings indicated that nanocellulose could be synthesized 
from coconut peel which was a waste. After analyzing the nanocellulose with FTIR and 
comparing it with the cellulose from each step, it could be noticed that lignin was 
eliminated from cellulose, and the SEM analysis could determine the result that the 
synthesized fiber was in the size of nanometers. 
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[Future study plan] 
       The way to obtain the plenty of nanocellulose in one process cycle should be under- 
considered and the way to make nano-paper would be more challenging for its further 
studying. 
 

[Keyword(s)] 
Coconut, Nanocellulose, Coconut peel 

 

  



- 166 - 

 

 

CH-22 
 

Development of rice straw composites for flame retardant 
 

Sarocha Smoephark, Issaraporn Suphaaksorn, Patcharaporn Bunyasuwan,  
Nuchutha Thamsumet & Usa Jeenjenkit 

 

Mahidol Wittayanusorn School, Nakhon Pathom, 73170, Thailand 
Correspondence should be addressed to S.S. (s6107673@mwit.ac.th) 
 

[Background] 
       From the statistic, the value of the property damage resulted from fire currently tends 
to increase years after years. The heat of the uncontrolled fire causes its connected areas 
to burn down effortlessly. A fireproof decorative and building materials could be used to 
limit the fire damage. Herein, a fireproof composite material, produced from a rice straw, 
a large amount of agricultural waste in Thailand, was developed. 
 

[Purpose of the project] 
      The purpose of this project was to develop a composite material from a rice straw to 
achieve the fire resistance property. 
 

[Methodology] 
      The experiment was divided into 3 steps: preparing chemical, mixing a rice straw, and 
forming sheets by thermal and quality testing for composite sheets. To begin with, the rice 
straw was treated by NaOH solution, and the rice straw was then mixed with some paper 
tissues and various concentrations of di-ammonium phosphate/ammonium sulfate 
(DAPAS) solution (i.e. 10%w/v, 20%w/v and 30%w/v) to produce composite-material 
sheets. The mass ratios of the rice straw and paper tissue were also studied . Lastly, the 
sheets were tested by Vertical Burning Test  using EN ISO 1182, which was a standard 
procedure. 
 

[Results of the study] 
       According to the Vertical Burning Test, the sheets produced by using 30%w/ v DAPAS 

solution were more fire- resistant than those using 20% w/ v solution at the same ratio of 

the rice straw to the paper tissue. It was also found that the more the ratio of rice straw to 

paper tissue was increased, the more fire- resistant was observed.  During flame testing, 

carbon char was found to vertically increase on the surface along the length of the sheet. 
 

[Conclusion] 
       The composite sheets made from a combination of paper tissues, rice straws and DAPAS 
solution showed the fire-resistant property.  By using the ratio of the rice straw and 30% 
DAPAS solution at 1 g: 10 mL solution, the highest fire resistance was achieved. 
 

[Future study plan] 
       In the future, the research team will study more on the ratio of the rice straw and the 
mixture of chemical solution that will yield the best flame retardance so that this composite 
material could apply to many interior decorative and construction materials, such as 
wallpaper, soft-wall or bulletin board. 
 

[Keyword(s)] 
Composite material, Fire resistance, Vertical burning test, Intumescent flame retardant 
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[Background] 
       Wastewater is one of the environmental pollutions, occurring from the expansion of 
industry and community. In Suphanburi province, for example, it is easy to find wastewater, 
especially near the sugar factories, and that results in many waste ponds near the 
community, which affect people’s health and folkways. What’s more, it is rare to find the 
light sources around the area as the ponds are far from the buildings, so it might be 
dangerous for people at night. Subsequently, researchers found that wastewater can be 
used to produce electricity by microbial fuel cells (MFCs), so the research team wants to 
use this technology to solve this problem. 
 

[Purpose of the project] 
      The purpose of this experiment was to determine the suitable conditions for generating 
electricity by using microbial fuel cells. 
 

[Methodology] 
      Researchers researched and studied about factors that affected the efficiency of 
microbial fuel cell, which were types of bacteria used in microbial fuel cell and number of 
microbial fuel cell in series connection, and analyzed its significance from the average 
voltage. 
 

[Results of the study] 
       The findings indicated that the best condition, having the highest average voltage when 

it was measured for 30 minutes, was 0.331 volts from gram-positive red colony bacteria as 

the substrate. With stack microbial fuel cells, the best condition was 3-cell connections, 

which was 0.739 volts when it was measured for 12 hours. 
 

[Conclusion] 
       Different types of bacteria and number of microbial fuel cell in series connection affect 
the amount of the average voltage generated by Microbial Fuel Cell. 
 

[Future study plan] 
       A microbial fuel cell prototype that can be used in small appliances should be under-
considered for its further studying. 
 

[Keyword(s)] 
Sugar factory wastewater, Microbial Fuel Cell 
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Figure 1: Microbial Fuel Cell set up  

Figure 2: Bacteria colonies cultured from wastewater 
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[Background] 
       Long-term exposure of arsenic contamination in water body can seriously affect health 
conditions in many aspects, such as dermal deceases, neural malfunctioning, and various 
types of cancers. The widely used methods, such as adsorption, absorption, and 
precipitations are not very convenient and may increase the contamination area due to 
the rise of underground water flow rate resulted from pumping the water up. 
 

[Purpose of the project] 
       The purpose of this project was to develop a new arsenic contamination treatment 
method that do not require extracting the water from the underground aquifer by using 
the low-cost material: sand and diatomite, coated by FeS, which is an effective arsenic 
absorber. 
 

[Methodology] 
      There are sex procedures for this experiment: preparing diatomite by calcinating at 900 
C for 3 hours with 10 C lamp rate, filtrating and collecting the diatomite particle with size 
between 125-250 micrometer, cleaning the prepared diatomite and sand by agitating in 
deionized water for 12 hours, testing the arsenic absorption ability of both coated and 
uncoated sand and diatomite by leaving in 10 mL 10 ppm As(V) for 1, 5, and 10 minutes, 
centrifuging at 6,000 rpm for 1 minute before collecting the liquid, and last analyzing the 
remaining arsenic concentration by using the atomic absorption spectrophotometer. 
 

[Results of the study] 
       As(III) removal capacity of calcined diatomaceous earth was 12.3 µg per 1g of media 

while sand can absorb 9.2 µg of As(III) per 1g. This indicated that diatomaceous earth has 

more surface area than sand due to the high porosity of diatomaceous earth. 
 

[Conclusion] 
       Diatomaceous earth has higher absorbency of As(III) than that of sand. Therefore, it 
could be used as FeS coated media for sorption reaction in PRB (permeable reactive 
barrier). 
 

[Future study plan] 
       The batch study of diatomite and FeS coated diatomite should be conducted in anoxic 
condition to imitate underground condition. 
 

[Keyword(s)] 
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[Background] 
       Nowadays, cancer treatments are being greatly developed, and the most used 
methods are surgery, radiotherapy, and chemical therapy, but these conducts cause the 
patients some side effects. For this reason, the research team aims to develop the local 
drug delivery system by using PLGA as polymer—PLGA is biodegradable polymer—to 
control the release rate of cancer drug in the targeted area. 
 

[Purpose of the project] 
       The purposes of this project were to study the release of Doxorubicin (DOX) and 
Paclitaxel (PTX) from the drug delivery system, the release volume of drugs in various 
periods and compare them to the loaded drugs, and the efficiency of the combination of 
the Doxorubicin and Paclitaxel. 
 

[Methodology] 
      First, the Phosphate Buffered Saline were equipped ready for the experiment, and the 
poly polymeric depot by using the PLGA polymer, Glycofurol, Doxorubicin, and Paclitaxel 
was also one of the main substances/ devices. To finish this research, the measurement of 
the release rate was done by using the HPLC. 
 

[Results of the study] 
       From the experiment, it indicated that the combination of Doxorubicin and Paclitaxel 

yielded a better releasing rate by using 2:3 and 3:2 ratio of Doxorubicin to Paclitaxel. 
 

[Conclusion] 
       The research team studied the results of the use of Doxorubicin and Paclitaxel in 
different ratios by measuring the absorbance of phosphate buffer saline by using HPLC (high 
performance liquid chromatography) under 234 nm UV wavelength. 
 

[Future study plan] 
       For further development, more conditions and ratios should be carried out, and the 
releasing time of the samples should also be extended. 
 

[Keyword(s)] 
Doxorubicin, Paclitaxel, phosphate buffer saline (PBS), high performance liquid 
chromatography (HPLC) 
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[Background] 
       Water hyacinth is an invasive aquatic plant that causes adverse effects on the global 
environment. 
 

[Purpose of the project] 
       Due to high cellulose contents of water hyacinth, in this project aimed to covert water 
hyacinth to valuable raw material for CMC-based bioplastic. Not only does the excess 
amount of water hyacinth reduces from natural water resources, but CMC- based 
bioplastic can also decrease the amount of plastic waste. 
 

[Methodology] 
      C e l l u l o s e  w a s  ex t ra c t e d  f ro m  w a t e r  h ya c i n t h  f o l l o w e d  b y  sy n t h e s i s 
ofcarboxymethylcellulose (CMC) and preparation of bioplastic films, respectively. Gamma 
irradiation (1-10 kGy) was used to induce the crosslinking of CMC chains to improve the  
properties of the bioplastic. 
 

[Results of the study] 
       The bioplastic film made from synthesized CMC derived from water hyacinth has 

comparable properties to the film made from commercial CMC in that similar thermal 

stabilities, elemental components, and percentages of mass loss under controlled artificial 

weathering process. 
 

[Conclusion] 
       The eco-friendly CMC-based bioplastic from water hyacinth was successfully fabricated. 
The tensile strength and Young’s modulus of bioplastic films can be improved by the gamma 
irradiation at the dose of 3 kGy. 
 

[Future study plan] 
       Further research regarding the role of CMC-based bioplastic derived from water 
hyacinth for food packaging would be promising application. 
 

[Keyword(s)] 
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[Background] 
       Analysis of blood glucose to comply with international standards, the CLSI should be 
analyzed within the specified time. Gray blood collection tubes (Sodium fluoride: NaF) can 
preserve glucose for 8 hours but are only used for sugar analysis. Other blood collection 
tubes can be used for examination. Analyze sugar together with other biochemistry 
analyzes, but should be analyzed within the time limit for that blood collection tube. 
Therefore, the producer would like to compare the duration of blood glucose storage in 3 
types of blood collection tubes in order to study how to extend the duration of glucose 
storage for heparin blood collection tubes that the organizer can store. 
 

[Purpose of the project] 
      1.  To comparison the duration of the diminished glucose in the blood within the three   
            blood collection tubes. 
      2.  To compare the rate of diminished glucose in the fasting and non-fasting volunteers. 
 

[Methodology] 
This project has separated into 2 section 
Section 1 Training from the ethics committee or institutional review board (IRB) 
               Protection of sample groups (Authorized by Dr. Tararat Khao Khiao, Head of the  
      Center for Formula Medicine Siriraj Hospital Mahidol University for data collection, the  
      information obtained from this research is confidential and presented as a whole.) 
Section 2  
      Study of glucose testing in all three blood collection tubes through dufficate. 

1. Collection of Blood specimens from 2 volunteers, the first one drink syrup(S1), and 
the second volunteers fasted for 8 hours (S2). Afterward, put the blood specimens 
into  Red, gray, and green blood collection, respectively. 

2.  Put the blood sample in a centrifuge (Centrifuge) and spin it at a frequency of 2500 
cycles /minutes for 6 minutes 

3. Bring the 3 types of blood collection tubes: green cap blood collection tubes, red 
cap blood collection tubes. And the blood collection tube, gray cap Come to analyze 
clinical chemistry results by machine Cobas c501 

4. glucose analysis was performed by the Cobas C501 automatic analyzer using 3 
types of blood collection tubes which are Test tube, Clot activator, Sodium fluoride 
(NaF), and Heparin (7 time period analysis) 30 minutes, 1 hour, 2 hours, 4 hours, 6 
hours, and 8 hours. 

5. Experimental results The glucose level of each blood collection tube was measured 
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over 7-time intervals. The results were then taken to study and compared the 
therapeutic efficacy. The glucose level in each tube and compare it with the 
experimental results. 

 

[Results of the study] 
       The normal glucose content is 7 4- 9 9  mg/dl, used as an international standard. The 

results show that glucose content can be analyzed from S1  and S2 .  From the blood 

collection tube, the green lid has the least amount of glucose. When compared with the 

measured dose, while at 0  minutes, the S1  and S2  with the sugar content of 1 0 1  and 88 

mg/dl respectively, while 8  hours, the S1and S2  with sugar content of 8 8  and 7 2  mg/dl 

respectively. The glucose analysis results from the S1  had a lower rate, more stable and 

faster than the S2. 
 

[Conclusion] 
       In conclusion, lithium heparin was the least effective in treating glucose. Because 
lithium heparin maintains the condition of blood cells, the blood cells can use more sugar 
in the process than the blood inside the red blood collection tubes. Glass tubes and Clot 
activator, Sodium fluoride (NaF) tube. 
 

[Future study plan] 
       Developed a green cap blood collection tube to be able to extend the duration of 
glucose storage. 
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[Background] 
       Generally, nitrogen dioxide and oxide of nitrogen are hazardous gas that causes 
respiratory disease and attack to the lung. Long-term exposure of nitrogen dioxide can 
cause an increasing mortality rate from heart and respiratory diseases. The Thailand 
Energy report about expecting nitrogen dioxide releasing from each source shows that 
most of nitrogen dioxide come from traffic and transportation. So main pol lution that 
comes from transportation is nitrogen dioxide and uses nitrogen dioxide as a combustion 
pollution index. 
      For monitoring concentration of nitrogen dioxide in the air using the chemiluminescence 
method that is accepted widely and standardized. This method has 2 sampling methods; 
active sampling and passive sampling. Active sampling uses air vacuum and monitoring 
hourly with high accuracy and high price. On the other way, passive sampling uses air 
flowing that compactable and low price so it is used widely. 
      Trang province has an important role as commerce and transportation center to near 
provinces. So the researcher wants to know about nitrogen dioxide concentration in the 
local province and using Muang Trang district as a study site. 
 

[Purpose of the project] 
      The project aims to monitor nitrogen dioxide concentration in traffic areas around 
Mueang Trang district and to compare nitrogen dioxide concentration among urban, 
suburban, and outskirts areas in summer and rainy seasons 
 

[Methodology] 
      Determines sampling sites by let Trang clock tower as center of Muang Trang district 
using radius from 1 km to 6 km away from the center. Radius of 0-2 km is the urban areas, 
2-4 km is the sub-urban areas, and 4-6 km is the outskirts areas. Sample collected for 6 
months, 3 times in summer and 3 times in rainy seasons. In each site consists 5 sampling 
tubes and 3 controlled tubes (blank) with shelter protecting from metrological factors. The 
difference of the average sampling tube (n=5) concentration and average blank tube (n = 
3) concentration represents nitrogen dioxide concentration each site. Then exposures 
nitrogen dioxide for 24 hours. After that, extracts nitrite ion from the filter paper then 
filtrate solution with cellulose acetate 0.45 μm filter. Standard nitrite solution and 
extracted samples analyze for nitrite using modified Griess-Saltzman method. Next, 
calculates nitrogen dioxide concentration in each tube each sampling points when all data 
have been completed. Relate all data obtained in relation to the location of the traffic 
intersection on the map by using ArcGIS program to see the distribution of nitrogen 
dioxide gas in Mueang Trang District. 
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[Results of the study] 
       The result found that in summer, average nitrogen dioxide concentration in city area, 

outskirts area and suburban area are 19.28±14.89, 13.12±3.94 and 8.30±4.77 μg/m3 

respectively and rainy season are 11.39±6.4, 10.49±2.87, 8.62±3.91 μg/m3 respectively. 

Moreover, result found that nitrogen dioxide concentration between summer and rainy 

season have no significant differences (p>0.05) and between each area have no significant 

differences. 
 

[Conclusion] 
       From these result can conclude that area and season don’t affect to nitrogen dioxide 
concentration. By the average of nitrogen dioxide in 24 hours, there shouldn’t be more 
than 40 µg/m3, which has processed that the average nitrogen concentrations of all three 
areas are in a defined standard of Japanese range. 
 

[Future study plan] 
       In the future, we are planning to monitor in next year continuously for Trang’s air 
quality database year by year and see trend and how air quality there are in that time to 
announce or submit this data to government for make a prohibition or laws not to emit air 
pollution. Moreover we are going to research for natural process to reduce nitrogen 
dioxide and other pollution. 
 

[Keyword(s)] 
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[Background] 
       Treatment methods such as activated carbon for heavy metal ions adsorption (M. 
Kavand et.al, 2020) and aerogel for dyes absorption (W. Wei, et.al , 2018) can eliminate 
only one types of contaminants and the cost of disposal at the industrial level i s quite 
high.We studied Biochar that has been already used to treat wastewater with properties 
as absorbent materials by the adsorption process. Therefore, we have an idea to use 
Biochar produced from sawdust to increase efficiency by working with Ferrofluid which 
can absorb microplastics, heavy metal ions and dyes. It can be easily magnetized for reuse 
and save costs. In addition,when used up until the efficiency is reduced, it can be 
processed into Supercapacitor by microwave oxidation and dry-mixture method (Y. Wang, 
et.al, 2017) for economic profitability and a device for the use of Magnetic Fluid Biochar in 
a closed system and programmed with Arduino IDE, making it possible to work 
automatically. 
 

[Purpose of the project] 
      1. To study the characteristics of synthesized Magnetic Fluid Biochar and Biochar. 
      2. To study the removal efficiency of Magnetic Fluid Biochar in microplastics. 
      3. To study the removal efficiency of Magnetic Fluid Biochar in heavy metal ions. 
      4. To study the removal efficiency of Magnetic Fluid Biochar in dyes. 
      5. To study the efficiency of Magnetic Fluid Biochar in natural water resources in the  
           community. 
 

[Methodology] 
      1.  Study to synthesis biochars by Hydrothermal carbonization. 
      2.  Study to synthesis magnetic fluid biochars by co-precipitation process with   
           biochars. 
      3.  Study to characteristic of biochars and magnetic fluid biochars with Scanning  
           Electron Microscope (SEM) and Energy Dispersive X-ray Spectroscopy (EDS) 
      4. Study of adsorption microplastics, dyes and heavy metal ions by magnetic fluid  
           biochars. 
      5.  Test adsorption efficiency in the real waste water and test it in the community. 
      6.  Test effectiveness of Magnetic Fluid Biochar. 
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[Results of the study] 

 

 

 

 
 

[Conclusion] 
       This research found that Magnetic Fluid Biochar was used to purify wastewater 
containing micro-plastic, heavy metal ions, and dyes, the results showed that it could 
absorb more than 83 percent of 6 types microplastics. Most of Polyethylene (PE) could be 
absorbed whereas Polypropylene (PP) was absorbed the lowest. Magnetic Fluid Biochar 
could also remove 7 types of heavy metal ions, such as Fe, Cr and Pb, up to 95 percent. 
The most adsorbed ion was Fe whereas the lowest absorbed ion was Cd. In addition, more 
than 90 percent of dyes was removed; Safanin O was trapped with Magnetic Fluid Biochar 
more than other. The optimum pH for Magnetic Fluid Biochar adsorption was at 8, and the 
best equilibrium time of adsorption was 10 minutes. Moreover, Magnetic Fluid Biochar 
was also used at canal in Nakhon Si Thammarat province, Thailand, the results showed 
that most of the contaminants could be removed, which has the same result as Lab scale. 
Furthermore, the pH, TSS, TDS and Turbidity had been improved up to the Surface Water 
Quality Standards. Magnetic Fluid Biochar can also be used up to 22 times per 1 gram. 
 

[Future study plan] 
       Study recycle Magnetic Fluid Biochar to supercapacitor by microwave oxidation 
process. 
 

[Keyword(s)] 
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[Background] 
       Today, 50% of global energy is generated by thermal power, which uses limited fossil 
fuels.  However, Sustainable Development Goals states the goal is to “Ensure access to 
affordable, reliable, sustainable and modern energy for all.”  In order to achieve this by 
2030, we need cheap and renewable energy.  Although DSSC is a sustainable mean to get 
electricity, current ones are not practical because they are very expensive.  To reduce the 
disadvantages of current DSSCs and achieve this goal, we conducted research into how to 
make DSSC cheaply and how to improve its performance. 
 

[Purpose of the project] 
      Our goal is to cut down production costs and improve performance by searching for a 
replacement for conductive glass, which is very expensive. 
 

[Methodology] 
      1.  Add 0.3g of iodine and potassium iodine to 250ml of distilled water.  After iodine  
           dissolves, add 3.0g of agar powder and heat them with gas burner for 10 minutes to  
           dissolve agar powder. 
      2.  In the same way, extract dye from rose-hip tea.  Then, add 3.0g of agar powder to  
           250mL of the dye and heat them with gas burner for 10 minutes. 
      3.  After two solutions become to gel, filter the gels separately with fine meshes and  
            measure out 20.0g of it. 
      4.  Put into a mortar 0.4g of polyethylene glycol, 0.8g of Titanium Dioxide, 0.5mL of  
            acetic acid, and 2mL of distilled water then mix them with a pestle for 30minutes. 
      5.  Spread (4) thinly on the aluminum plate with a glass stick and dry it for 10 minutes  
           naturally. 
      6.  Spread the agar gel of the dye solution evenly on (5).  Then, spread 0.60g of MnO₂  
            powder on the dye gel. 
      7.  In the same way, spread the agar gel of iodine solution on (6).  Then, spread carbon  
            powder evenly on the iodine gel. 
      8.  Seal saturated salt solution in cellophane with adhesive and put it on (7).  
      9.  Lighting with LED (1.3×10⁴lux), measure the performance. 
 

[Results of the study] 
       At first, we used LCD protection film instead of one of conductive glasses but it was not 

practical because electromotive force and electric current were too low. Measuring the 

resistance of LCD protection film, it is proved that it has high resistance.  To decrease the 

resistance of DSSC itself, we sealed saturated salt solution in cellophane.  Using this instead 

of LCD protection film, we recorded an electromotive force and electric current about 10 

times higher than our previous DSSC. 
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[Conclusion] 
       The performance of our DSSC was dramatically improved because we succeeded in 
decreasing the resistance of itself.  As a result, we succeeded in cutting down about 99.9% 
of production cost by using aluminum plate and cellophane instead of expensive 
conductive glasses. Furthermore, the sustainability of our DSSC was improved because 
cellophane is biodegradable. 
 

[Future study plan] 
      1.  To decrease the resistance of our DSSC itself 
            We are planning to seal other solutions which contain more conductive ions such as  
            H⁺ or OH⁻ in cellophane.  Furthermore, we are searching for a way to decrease the  
            viscosity of two gels, keeping the shape of DSSCs. 
      2.  To maintain the consistency of the performance 
            We are conducting experiment to find the most appropriate amount of the   
            saturated salt solution in cellophane.  We are searching for a way to seal solution  
            in cellophane without allowing air to pass in. 
 

[Keyword(s)] 
Dye-sensitized solar cell, Solar cell renewable energy   
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[Background] 
       Chitosan is food-safe and antimicrobial polysaccharide derived from chitin used in 
many applications, particularly in food preservation. However, its low solubility in water 
and high viscosity limits its potential to preserve foods stored in water such as oysters and 
other types of seafood. On the other hand, N-sulfobenzoyl chitosan (SBC) is a chitosan 
derivative formed through N-acylation.  In a study conducted by Chen, Liau, and Tsai in 
1998, SBC was shown to possess a higher water solubility than chitosan, thus having the 
potential to be applied in food preservation.  In the same study, SBC was shown to extend 
the shelf life of oysters to up to 7 days. However, there are no existing studies regarding its 
toxic activity, hindering its potential in food preservation. 
 

[Purpose of the project] 
      This is the first study that assessed the toxicity of N-sulfobenzoyl chitosan. This project 
will contribute to the study of the properties of SBC and feasibility of using SBC as an 
additive in food preservation to prevent foodborne illnesses caused by pathogens, it can 
be applied specifically in the transportation of foods like seafood, which are usually stored 
in water. 
 

[Methodology] 
      This study synthesized, characterized and assessed the toxicity of the synthesized N-
sulfobenzoyl chitosan. N-sulfobenzoyl chitosan was synthesized through an n-acylation 
reaction according to the methodology of Chen, Liau, and Tsai (1998). It was then 
characterized using Fourier Transform Infrared Spectroscopy (FTIR). The toxicity of the 
synthesized product was assessed through the Brine Shrimp Lethality Assay with food 
grade chitosan as negative control. The assay was performed in triplicate. 
 

[Results of the study] 
       The sample had a percent yield of 158.8% due to the excess reactant, O-sulfobenzoic 

anhydride, and the solvents used to facilitate the n-acylation reaction since the product 

was not isolated because of lack of availability to resources. The IR spectra showed critical 

peaks at 1385 cm-1 and 1042 cm-1 which confirms that one of the N-H bonds in the amine 

group was successfully substituted with an acyl sulfobenzoyl group. The LC50 value of the 

product was 2408.69 μg/mL, classifying it as non-toxic in both Meyer’s and Clarkson’s 

toxicity criteria. Using the Mann Whitney U non-parametric test, it was determined that 

there is no significant difference between the number of nauplii deaths caused by 

synthesized N-sulfobenzoyl Chitosan and food-grade chitosan. 
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[Conclusion] 
       Through this study, it can be concluded that the synthesized N-sulfobenzoyl chitosan 
based on the methodology of Chen, Liau, and Tsai (1998) is non-toxic, with a similar LC50 
value as food-grade chitosan. 
 

[Future study plan] 
       For further research, synthesizing additional batches of SBC and conducting the BSLA 
with more concentrations could further test the compound. High-performance liquid 
chromatography or HPLC can also be conducted to purify the SBC, and an MTT assay can 
also be performed to further test toxicity. 
 

[Keyword(s)] 
Brine shrimp lethality assay, Chitosan derivative, LC50, Fourier transform infrared 
spectroscopy 

 

  

Figure 1: Synthesized N-sulfobenzoyl chitosan (a) before lyophilization (b) after lyphilization 
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[Background] 
       Formaldehyde is a gaseous pollutant that can easily build up in enclosed areas like 
houses and workplaces. It poses serious health threats such as acute toxicity, respiratory 
symptoms, eye, nose, and throat irritation, and can cause Sick Building Syndrome (SBS). As 
it is also a probable carcinogen, exposure limits for formaldehyde have been set to 
0.75ppm in workplaces. It is therefore of utmost importance to be able to test for the level 
of Formaldehyde present in the atmosphere. 
 

[Purpose of the project] 
      Currently, existing methods to determine the presence and concentration of 
Formaldehyde include the use of spectroscopy and gas chromatography. However, these 
methods make use of bulky and expensive machinery, require well-trained operators to 
handle them, and are unable to provide real-time feedback. In order to circumvent these 
limitations, this project explores the development of a PDA-based sensor that can provide 
a faster response upon exposure to Formaldehyde in the environment. 
 

[Methodology] 
      Our study hence uses Melamine and 10,12-Pentacosadiynoic Acid (PCDA) coupled 
using N,N’-Dicyclohexylcarbodiimide to obtain our new synthesised product. The reactants 
were dissolved in Tetrahydrofuran and mixed. After stirring overnight, the mixture was 
then subjected to Column Chromatography and Rotary Evaporation for purification. The 
presence of the product was determined via Infrared Spectroscopy and Proton Nuclear 
Magnetic Resonance Spectroscopy. Lastly, Formaldehyde was dripped onto the product to 
observe its color change. 
 

[Results of the study] 
       During the Infrared Spectroscopy test, we compared the IR spectrum of the product 

with the known IR spectrums of the reactants, and found that the product possessed 

characteristics of both reactants. 5 sharp peaks were recognised between wavelength 840 

and 1463 for both the IR spectrum of the product, as well as the IR spectrum of PCDA. 4 

sharp peaks were also recognised between wavelength 2800 to 3500 for both the IR 

spectrum of the product, as well as the IR spectrum for Melamine. During the Proton 

Nuclear Magnetic Resonance Spectroscopy test, we analysed the 1H-NMR of the 

synthesised product, and also compared it to the known 1H-NMR of Melamine and PCDA. 

PCDA possesses significant peaks from 1.26 ppm, 1.31 ppm, 1.509 ppm and 2.240 ppm, 

which belongs to the CH2 group. This gives PCDA its characteristics, and a similar pattern 

was also observed in the 1H-NMR of the synthesised product. Melamine contains an 

aromatic H observable between 7 to 8 ppm, along with a NH2 group with an approximate 

3.5 ppm peak. This is also observed in the 1H-NMR of the synthesised product, along with 
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a peak at approximately 6.82ppm indicating a NH bond that bonds 10,12-Pentacosadiynoic 

acid and Melamine together. 
 

[Conclusion] 
       While it is possible that the above tests indicate trace amounts of the reactants, upon 
exposure to UV irradiation so as to polymerise PCDA to PDA, we found that the synthesised 
product underwent a colour change from yellow to reddish-purple. The product also 
underwent a colour change from reddish-purple to purplish-black after it was exposed to 
Formaldehyde. Hence, it is likely that this observed colour change, coupled with the above 
tests, indicates the successful synthesis of our compound. 
 

[Future study plan] 
       It is to be noted that while the colour change of PCDA-Melamine to PDA-Melamine is 
obvious, the colour change of the product, upon being exposed to Formaldehyde was less 
noticeable. As of now, the colour change of our sensor is also irreversible. Future works 
should focus on creating a sensor with a more noticeable colour change, as well as an 
irreversible colour change for easier use. Due to PDA’s highly sensitive nature, it might also 
be possible that a colorimetric response might be triggered even without the presence of 
Formaldehyde and giving rise to a false positive. It is imperative to ensure that false 
positives do not occur, and if they do, the specificity of the sensor needs to be improved 
on to ensure such cases do not arise. 
 

[Keyword(s)] 
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[Background] 
       Metal Organic Frameworks (MOFs) are crystalline porous solids composed of a 
network of metal ions held in place by multidentate organic molecules which have variety 
of applications.  
      The crystals studied in our study are Porphyrin-based paddle–wheel frameworks (PPFs), 
which are constructed from tetrakis(4-carboxyphenyl)-porphyrin (TCPP) and Zn2(COO)4 
paddlewheel secondary building unit (SBU). 
 

[Purpose of the project] 
      Since most MOFs are synthesized in solvents, to observe expecting performances from 
it, the process of removing solvents from the pore of MOFs is essential. However, for some 
structures, this essential process can cause serious problems. Porphyrin-based paddle–
wheel frameworks (PPFs) have rarely reported gas adsorption data, despite the various 
structures reported and the high potential for further application. Based on previous 
research, 3D PPFs had a critical drawback of being unable to be activated because the 
pillar molecules leak out on the harsh activation condition, unlike 2D structured PPF -1 
without pillars. The previous activation method is fatal to the structure or takes too much 
time to process. Our research proposes a new activation method that enables activation 
without exceeding the collapse condition of 3D complex structures: The vortexing 
activation. 
 

[Methodology] 
      Vortexing Method: The mother liquor of the product is removed by a pipette. The 
product is filled by Dimethylformamide (DMF) and vortexed for 5 min. Remove DMF and 
fill the target solvent (chloroform) to substitute. The product is vortexed in chloroform for 
5 min for 5 times, each time solvent replaced by new chloroform. After fifth vortexing, 
remove remaining solvents by vacuum pump. 
 

[Results of the study] 
      1.  Optimization: Synthesis Condition of PPFs 

• By scaling up 3 times, the crystals were well synthesized compared to previous 

results. 

• Applying 270μL to PPF-4 was an optimum condition. 

• Changing heating condition didn’t have a significant improvement. 

      2.  Activation condition of PPF-1 

       Under activation condition, the BET surface area and Langmuir surface area 

were calculated 429.0458m2/g, 552.5428m2/g respectively. 

      3.  Gas adsorption of 3D PPF: PPF 3 

                    Under activation condition we choose, the BET surface area and Langmuir  

               surface area were calculated 247.0409m2/g, 272.5410m2/g respectively. 
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[Conclusion] 
       Overall PPFs that scaled up 3 times were well synthesized and showed better 
crystallinity compared to the sample which was scaled up twice. For PPF-4, applying 270μL 
nitric acid was an optimum condition. Using vortexing activation for PPF-1, we obtained a 
higher Langmuir SA value than the previous report, even though PPF-1 was in a much 
milder and shorter activation condition than the one mentioned in the previous report. 
Previously, no gas adsorption data for PPF-3, a 3D PPF was reported. In our research, we 
produced gas adsorption data for 3D PPFs. This method can be applied to all fragile 
structures that have not been used despite their high structural applicability because of its 
low stability. 
 

[Future study plan] 

• Specify the optimum degas, activation condition of 3D PPFs. 

• Another activation method could be considered. Such as freeze-drying method. 
 

[Keyword(s)] 
Metal Organic Frameworks, PPFs, Activation, Vortexing 

 

  

PPF-1: Microscope Observation        

PPF-3: Microscope Observation and ASAP Data. 
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[Background] 
       Water scarcity has been a problem plagued by Singapore since independence. Natural 
water sources are largely absent while land is insufficient to be used to collect large 
volumes of water. As such - for self-sustainability - it is imperative to shift towards 
alternative water sourcing methods. 
 

[Purpose of the project] 
      Arguably, NEWater is a viable alternative but it comes with high operating costs. 
Therefore, the aim of our research is to create a solution that can achieve the above 
mentioned at a lower cost. Given the successes in the eco-friendly Microbial fuel cell 
(MFC) in recent years, this research will build upon it by exploring various MFC designs 
that can treat wastewater while also generating electricity. 
 

[Methodology] 
      For the control (Fig 1), a double chamber MFC was used. Artificial wastewater made 
from Escherichia coli and glucose to simulate basic wastewater conditions and potassium 
hexacyanoferrate (III) are used as electrolyte while carbon rods were used as the electrode. 
Methylene blue was used as the mediator. Based on the control, variables (bacteria 
species, temperature, electrode material, concentration of electrolytes and wastewater, 
etc.) were modified and investigated for the best result which will be discussed in the 
presentation. The most optimal configuration was then used in separate designs to 
investigate for the most optimal wastewater treatment design. The final prototype (Fig 2) 
is a double chamber MFC using separate beakers to increase the amount of electrolyte, 
and no mediator is used to reduce contamination of the water 
 

[Results of the study] 
      Average voltage produced per hour by the control (Fig 1) was 0.00V with the highest 
recorded being 0.156V. The voltage recorded had a decreasing trend. The final prototype 
(Fig 2) recorded the highest recorded average voltage of 0.63V per hour with the highest 
recorded voltage at 0.92V. The voltage recorded had an increasing trend, with signs of 
increasing even after 10 hours.   
 

[Conclusion] 
       With this, the final prototype (Fig 2) documented the best configuration and process 
used to achieve the most effective MFC design to treat wastewater while generating 
electricity. However, the amount of electricity produced is not significant. For this, we have 
concluded that E. coli does not allow for a sustainable purification process in MFC due to 
the unfavourable environmental conditions. 
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[Future study plan] 
      A more effective MFC design would require future investigation on other bacteria 
species for further modifications to our prototype. It is also required to scale up the project 
in order to ensure maximum efficiency and value for the project, but our current design is 
highly expensive given the small scale. We suggest continued research into this area, or 
venture into utilising multi-chamber microbial fuel cells using similar methods to further 
reduce cost.  
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[Background] 
      The vanilloids are a family of natural products containing the vanillyl group. Notable 
members of the group are vanillin, found in vanilla pods, capsaicin, found in chillies, and 
eugenol, found in a number of essential oils.  
      Vanilla seedpod extract is a complex mixture containing many hundreds of compounds 
but the compound chiefly responsible for the distinctive aroma is vanillin. Around 85% of 
vanillin used commercially is synthesised, rather than extracted from natural sources. 
 

[Purpose of the project] 
      Many of these compounds are biologically active and will bind to receptors in the body. 
This has led to them being extensively used as scents and as food flavourings. Outside the 
food industry, vanilloids such as nonivamide are used commercially in pepper spray 
formulations. 
 

[Methodology] 
      Tests have been conducted to ascertain whether vanilla flavoured products contain 
natural or synthetic vanillin. The composition of extracted samples has been confirmed via 
melting point, GC-MS and NMR spectroscopy. Samples of other vanilloids have also been 
extracted from a range of natural sources and links between the biochemistry and 
solubility, stability and reactivity are explored. 
 

[Results of the study] 
      In addition to vanillin, capsaicin (another of the vanilloid family of compounds), whose 
hot and spicy flavour make it a staple of Asian and international cuisine, has been 
investigated. In particular, the use of creams and dairy products as a “cure” for the spicy 
taste have been investigated and linked to the solubility of the compounds involved. 
 

[Conclusion] 
       Structure activity relationships point towards the significance of the para-hydroxyl 
group for binding to receptive sites, offering insight into potential modes for enhancement 
or blocking of biological pathways. 
 

[Future study plan] 
      Further solubility studies to fully investigate the causes of the dairy miracle cure are 
needed but initial studies point towards a departure from the received wisdom. 
 

[Keyword(s)] 
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[Background] 
       Thai herbs are widely beneficial. They have been used as medicines or tonics since 
ancient times. However, we cannot use Thai herbs at their full potential because Thai 
herbs are unknown to most people. Therefore, Thai herbs are not as important as they 
should be. 
     Deep learning is a field of artificial intelligence focusing on creating neural network 
models. It is widely used to classify images of things. So, it’s possible to use deep learning 
to recognize Thai herb images and provide their information, allow people to get to know 
and use the herbs they find in daily life more appropriately.   
 

[Purpose of the project] 
      To research effective methodologies used to classify Thai herb images. 
 

[Methodology] 
      1) Researched related theories and knowledge about Thai herbs and deep learning. 
      2) Took photos of Thai herb leaves at Sireeruckhachati Natural Learning Park, Mahidol 
           University. 
      3) Created datasets from the images taken  
      4) Prepared the data with arrays. There were ‘data’ that stores the data used in ‘train’  
           part, and ‘labels’ to let the model learn how to classify the data. 
      5) Created ‘train’ and ‘test’ sets to use in the model from data and labels. We got 460  
          images in total, divided into train set with 368 images and test set with 92 images. 
      6) Used the arrays to create models for deep learning. We created 3 models: MLP, KNN,  
           and CNN. 
      7) Tested the models’ efficiency by comparing the precision, recall, F1-score, and  
           accuracy values. 
 

[Results of the study] 
      The 3 models had different potential as follows 
      1) Multilayer Perceptron predicted at 50.91% efficiency. 
      2) k-Nearest Neighbor predicted at 60.00% efficiency. 
      3) Convolutional Neural Network predicted at 81.82% efficiency.                     
 

[Conclusion] 
       Our scope was to take photos of 9 species of Thai herbs and test with 3 models—
Multilayer Perceptron, k-Nearest Neighbor, and Convolutional Neural Network—which are 
used widely for image recognition. We got that Convolutional Neural Network (CNN) had 
the highest prediction efficiency. It pointed that to recognize a photo of a leaf, using 
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Convolutional Neural Network was the most appropriate. However, its prediction 
efficiency was still quite low, so that it needed more development to use in real life. 
 

[Future study plan] 
       1) Develop the model to make classifying a flawed Thai herb leaf—one that is torn, 
dried, or diseased—possible. 
       2) Develop the model into an application that is possible to use on mobile phones. 
 

[Keyword(s)] 
Multilayer Perceptron (MLP), Feature extraction, Convolutional Neural Network (CNN), 
 k-Nearest Neighbor (KNN) 
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[Background] 
       Thai people died from falling more than 1600 per year. Moreover, the groups and the 
place which have the most probability to die are the elderly and the toilet, respectively. 
From its wet nature and its privacy, the toilet has more risk than others. No one can be 
aware of the accident inside.  
      Currently, there have been many innovations preventing this accident from happening, 
such as AI cameras or some gadgets but may have invaded their privacy.  
      So, our team has the intention of avoiding this risk but not invading the privacy of the 
users and having a reasonable price. 
 

[Purpose of the project] 

• The system can alarm onlookers and caregivers when an accident has occurred 
with high accuracy. 

• To minus the probability of a deadly accident from falling in an accessible toilet. 

• The disabled and the elderly can attain their privacy while using the accessible 
toilet. 

 

[Methodology] 

• Reviewed an existed research related to our project. 

• Designed the prototypes and tested them until we find the most appropriate 
prototype. 

• Built the prototype on a larger scale for testing the system. 

• Adjusted the prototype and fixed what went wrong. 

• Set the system in a real accessible toilet. 

• Adjusted the system to be appropriate to the toilet. 
 

[Results of the study] 

• The system can inform the caregivers within a minute. 

• The accuracy is very high at 92% 
 

[Conclusion] 
       The result was that our project can be used in real life with high accuracy and could do 
all the objectives. 

• Our project can alarm when there is an accident in the toilet within 90 seconds. 
Only 4 times that the sensor didn't go along with the objective because of the 
instability of the internet. So, the overall efficiency is 92%, and the average time to 
alarm is 80.44 seconds. 

• The sensor can use in various places according to their simplicity to install and the 
flexible program that can be changed the range of detection. 
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[Future study plan] 
• The system can detect faster with higher accuracy. 
• The system can work with all kinds of users, including users using a wheelchair. 
• The system can be installed in any other type of toilet. 

 

[Keyword(s)] 
Fall alarming, Ultrasonic sensor 
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[Background] 
       The world now is an era where technology can access various sources of information 
conveniently. Mobile devices like smartphones or tablets have become more common in 
our daily lives. Plus that education is important to the development of people in society. 
So, online learning media are, therefore, prevalent. But still, learning is boring for some 
people. We, then, had the idea to combine learning into playing games, so we can receive 
knowledge that may be acquired unknowingly during enjoyment times. 
      This developed application is inspired by seeing license plates while sitting in the car, 
driving on the road, and using the numbers on those license plates to make the correct 
equation by adding mathematical operators between numbers. The application is to 
practice using calculation skills, observation, imagination, and creativity to solve problems 
involving critical thinking. Moreover, it shows how to apply mathematics to our daily lives. 
We introduce the basic equation into the form of a game that makes it accessible for most 
people. It encourages enjoyment for the players through the method called Games Based 
Learning or "GBL" which requires players to find mathematics interesting, and also help 
them use free time to increase essential skills. 
 

[Purpose of the project] 
      1)  to improve players’ skill in finding the relationship between numbers by using 
game-based learning 
      2)  to provide players the pleasure and a better attitude in learning 
 

[Methodology] 
      We have studied and collected experimental data from 50 samples at Mahidol 
Wittayanusorn School. The lists below showed all steps that each sample had to finish. 
      1)  Pre-test (paper-based test) 
Five problems were from easy, medium, and hard modes. The time duration each player took 
to solve each problem was recorded. 
      2)  Playing ‘Think cAr Math’ game for 2 days independently. 
      3)  Post-test (paper-based test) 
It was in the same pattern as the Pre-test (the sets of numbers are different) 
 

[Results of the study] 
      From the results of this test, the data collected throughout the processing was divided 

into 2 sections. 

      1)  The time of problem-solving on pre-test and post-test 

      From the pre-test and post-test results, we can observe the average time reduction 
that players spend solving each question. It implied that most players had gained skills or 
techniques which help them respond to new numbers fast. There were still some results 
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unrelated to the overall results. It might be a test error due to different sets of numbers. 
Some problems were solved using many techniques. 
      2)  The satisfaction surveys with the application 
      The satisfaction of the players was surveyed in 4 main parts: skills and benefits, the 
beauty of the configuration, happiness, and the other convenience. The satisfaction level 
of every part was obtained between high scores to the highest scores (4.00-5.00). 
 

[Conclusion] 
       We have conducted this project to study mathematical skills players gained by playing 
our application, Think cAr Math. According to the reduction of time spent on each 
question in the post-test compared with the pre-test, it can be noticed that the players 
playing this game have increased the ability to create correct equations faster and more 
accurately. It also gives the players satisfaction through Game-Based learning.  
       As our samples are in the student field, the problem that we have encountered is that 
the data we collected is not efficient enough. So, there may be some methods to collect 
data efficiently such as increasing the number of problems in the post-test or monitoring 
the results from game-specific statistics. At the moment, we have published the 
application to Google Play Store, and there is a QR Code directed to the application 
download page. 
 

[Future study plan] 
      In the future, there may be additional ways to measure the data collected from the 
player more accurately. For example, we might record the time directly in the application 
to avoid using pre and post-test in a paper that causes more factors that affect the data 
collection. 
      Apart from that, the difficulty levels of the game's questions need to be considered for 
possible answers or techniques used in each question because we found out that the 
number of digits cannot be an effective criterion to divide the difficulty levels. 
 

[Keyword(s)] 
Equation, Mobile application, Operators 

  

  

*This QR Code is linked to the application page 

in Google Play Store. 
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[Background] 
       Many people are having Amyotrophic Lateral Sclerosis (ALS), a disease that causes the 
death of neurons controlling voluntary muscles and is characterized by stiff muscles, 
muscle twitching, and gradually worsening weakness due to muscles decreasing in size. 
Most of them eventually lose the ability to walk, use their hands, speak, swallow, and 
breathe. Moreover, no cure for ALS has known at this time. 
 

[Purpose of the project] 
      Our project aims to develop software for helping patients of ALS to communicate and 
express their feelings by using Brain-Computer Interface (BCI). Since there are no cures for 
ALS, improving the mental health of the patients may result in better physical health. 
 

[Methodology] 
      We collected the brain wave data of each subject while doing speech imagery. Then, 
filtered these data by Median filter, Bandpass filter, Kaiser filter, and Hilbert filter. After that, 
we processed them by using Support Vector Machine (SVM) and developed the personal 
software for each subject. When the subjects did the speech imagery of each word, the 
software processed the brain wave data and displayed the predicted word. 
 

[Results of the study] 
      As a result, the accuracy of the personal software of the first subject is 40%, the second 
subject is 20%, and the third subject is 10% by using Power data filtered by Median filter, 
Bandpass filter, Kaiser filter, and Hilbert filter. 
 

[Conclusion] 
       Our project expects to help ALS patients’ communication by using BCI. According to 
the accuracy, our developed software cannot be used practically. Therefore, we can 
improve it with further modification.   
 

[Future study plan] 
      For further modification, our project can be improved by using other methods to collect 
the raw data, collecting more data for each subject, and using other models such as 
Stochastic Gradient Descent and Random Forest for training the data. 
 

[Keyword(s)] 
Amyotrophic Lateral Sclerosis (ALS), Brain Computer Interface (BCI), 
Electroencephalography (EEG), Speech Imagery, Support Vector Machine (SVM) 
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[Background] 
       A sign language that varies in every country is commonly used for communicating in a 
deaf and mute society. The communication barrier occurs when most of the average 
people are unable to identify what the deaf are trying to say, and we choose not to have a 
conversation with them. This project is based on the need of developing an electronic 
device, sensory gloves, which can convert Thai sign language into text for the deaf and 
mute in order to be able to interact more efficiently with normal people in their daily lives. 
 

[Purpose of the project] 
      1)  To classify Sign Language into Thai sign language. 
      2)  To create the devices that can translate Thai sign language into text accurately. 
 

[Methodology] 
      1)  Designed the gloves. 
      2)  Created the gloves. 

a. Attached NodeMCU, Gyrometer, and flex sensors to the gloves. 
b. Soldered the circuit. 

3)  Collected and prepared the data. 
a. Collected from GY-521 (measure angular acceleration): set default and the other 
10 words, 100 times per word, and from people age 15-40 years. 

             b. Collected from flex sensor (measure amount of bending): set default and the   
              other 10 words, 30 times per word, and from people age 15-40 years. 
             c. Prepared by normalizing them into the same length. 
      4)  Analyzed the data 

a. Data from GY-521 and flex sensors has been analyzed by Model which was coded  
by 1D Convolutional Neural Network. 

             b. Analyzed data was in the form of probability of each word that can be translated  
             to find the most fitting word.  
 

[Results of the study] 
      1)  The accuracy of translating words correctly using the data collected from multiple 
sources as training data was 47 percent. 
      2)  The accuracy of translating words correctly using the data collected from a single 
source as training data was 58 percent. 
      3)  The accuracy of translating words correctly using gloves with the Gyrometer and flex 
sensors was 57 percent. 
      4)  The accuracy of translating words correctly using gloves with the Gyrometer was 58 
percent. 
      5)  The accuracy of the program tested with unknown data was 65%. The most accurate 
translating word was “Hello” where the accuracy was 70%. The least accurate translating 
words were “Sorry” and “Love” where the accuracy was 40%. 
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[Conclusion] 
       In conclusion, the probability of translating words correctly using the data collected 
from a single source as training data is higher than that of the data collected from multiple 
sources. 
      The probability of translating words using gloves with the Gyrometer is approximate to 
translating by using Gyrometer and flex sensors because the sign language of each word is 
different. 
       The accuracy of the program tested with unknown data is 65 percent and the most 
accurate translating word is “Hello” where the accuracy is 70 percent. 
 

[Future study plan] 
      1)  Add more Data for training the program to increase the accuracy of the gloves. 
      2)  Develop the gloves into a wireless form by using Bluetooth. 
      3)  Display the results with letters and sounds of the translated words. 
 

[Keyword(s)] 
Thai sign language, Sensory gloves, Keras tenserflow, Arduino IDE, Model training 

 

  Figure 1: Prototype Figure 2: Sensory Gloves 
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[Background] 
       Even though conventional facial recognition software is adequate for security 
purposes, it is prone to error, which one of the possible causes is the encoding method. 
 

[Purpose of the project] 
      This project focuses on the facial recognition model using data encoded by base-256-
digit combination on Siamese neural networks. 
 

[Methodology] 
      First, Forty-five people with at least ten photos were chosen randomly from the “label 
face in the wild” dataset. Modified the dataset with a set of 20 photographs for each 
person. Cropped the face and resized it to 64x64 pixels. 
      Next, three models were trained for five epochs. The first model was trained with a 
color photo dataset. The second model was trained with a grayscale photo dataset. The 
third model was trained with a photo dataset processed by digit combination. K-fold cross-
validation was used with K equals to 5 to train and test the Siamese neural network. 
 

[Results of the study] 
      Grayscale data gave the best precision (0.5133), while digit combined data gave the best 
recall (0.6733). All models gave similar performance of F-1 score and accuracy around 0.50 
and 0.45 respectively. 
 

[Conclusion] 
       Grayscale data gives the best precision at 0.5133, while digit combined data gives the 
best recall at 0.6733. Grayscale and digit combined model should be used in conjunction 
with each other.  

Training Data Accuracy Precision Recall F-1 score 

Color dataset 0.8309 0.4408 0.5667 0.4958 

Grayscale dataset 0.8378 0.5133 0.5956 0.5514 

Color dataset with digit 
combination 

0.8285 0.4217 0.6733 0.5186 
 

 

[Future study plan] 
      It reveals a great potential to improve facial recognition with the base -256-digit 
combination. Further studies should be done on other methods of digit combination, 
appropriate model architectures, and appropriate datasets to synergize with the base-256-
digit combination. 
 

[Keyword(s)] 
Face recognition, Machine learning, Siamese neural network, Digit combination 
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  Figure 1: Example of original Photo, cropped color photo and cropped grayscale photo. 
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[Background] 
       The Cancer mortality rate keeps increasing every year. One of those that significantly 
affect people’s lives is liver cancer. 
 

[Purpose of the project] 
      Our project focuses on liver localization using 3D image processing of abdominal CT 
scan images. 
 

[Methodology] 
      Using 131 abdominal CT scan images from Medical Segmentation Decathlon, we 
preprocessed data by rotating each image, adjusted spaces to (1,1,1), and converted into 
hdf5 format that is more convenient for our uses. Next, we found the optimal range of HU 
value using RetinaNet with different window sizes and got the most accurate one with 
window size equals to 500. Then, we used K-fold cross-validation, K equals 5, to train and 
test our work using RetinaNet. 
 

[Results of the study] 
      IoU (Intersection over Union) was used to evaluate the model. The best Hu window in 
the first part was at [-450,550], which IOU reaches 0.8509. 
      In the second part, we separated our data into three groups and tested the model using 
25%, 50%, 75%, and 100% of the training set. 
 

[Conclusion] 
       The best IOU reaches 0.8573, using 75% of the whole training dataset. The difference 
between the average IOU of using 25% training data and 100% training data is 0.055, 
which is very small compared to the average IOU in our study, which is 0.8100. 

Training Data Average IOU of G1 Average IOU of G2 Average IOU of G3 Average IOU  

25 0.8048 0.7570 0.7941 0.7853 

50 0.8400 0.7894 0.8243 0.8179 

75 0.8524 0.7570 0.8359 0.8151 

100 0.8496 0.82 0.8512 0.8403 
 

 

[Future study plan] 
      Our ultimate goal is to be able to predict cancer accurately by finding characteristics of 
the tissues around the cancer tumor as we believe it will have a signal of being cancer. In 
doing so, we want our model to be more precise and accurate, so we will continue training 
our model using a larger dataset then find liver segmentation, which we plan to use U-Net. 
 

[Keyword(s)] 
Liver cancer, Machine learning, Image processing, RetinaNet, CT scan image 
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Figure 1: Examples of abdominal CT scan slides (left) with predicted box (middle) and labeled area (right) 
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[Background] 
       Nowadays, there are many new languages developed by specific groups of people for 
various reasons. These new languages may unintentionally cause failure in communication. 
Skoi language is the language create by a group of teenagers based on original Thai 
language. Reading Skoi language by characters produce no meaning while reading them 
with Thai language pronunciation make readers understand better. The authors will create 
the program to detect the Skoi language from online sources using machine learning. 
 

[Purpose of the project] 
      1) To separate and categorize Thai language sentences in order to decide wh ich 
sentence is written in regular Thai language and which sentence is written in Skoi with the 
help of machine learning. 
      2) To test which machine learning model is the best model suit for classifying Skoi 
language and normal Thai language. 
      3) To test whether word-level or character-level model is more efficient. 
 

[Methodology] 
      1) Gather online data that consist of normal and Skoi sentence 
      2) Use text editor to prepare the data for word and character classification by using 
Deepcut then label each string and separate each character then label each string 
respectively 
      3) Using the edited text to test the model for both word and character level test by using 
Weka API 
      4) Record the results of F-Measure value, time to generate model for both word and 
character level 
 

[Results of the study] 
      The machine learning model that is best for this task is LibLinear with the accuracies of 95.2% and 
90.8% at word-level and character-level respectively. 
 

[Conclusion] 
       The preparation time and memory usage of word-level is more than those of character 
level. However, in testing phase, the character-level consume more time than word-level 
model. In terms of accuracy, word-level model is slightly better than character-model. 
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[Future study plan] 
      This project may develop further to an application or a usable tool to detect the usage 
of Skoi language on social network. 
 

[Keyword(s)] 
Machine learning, Classification, Skoi language 
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[Background] 
       Nowadays, space technology is a technology that is very necessary in every country. 
The space technology that has developed at a leap forward is satellites. Cubesat satellite's 
growing trend is steadily growing. This reflects the importance and competition to develop 
small satellites of each country for the possession of space technology and satellites for 
use in the expansion of the space industry as well as to ensure the stability of the country.  
On the other hand, we developed a satellite engineering model to be an example of the 
study of making satellite skills that can prove to be made by high school students. 
 

[Purpose of the project] 
      Studying and developing satellite system are our main purpose. Furthermore, we also 
study about UV absorption efficiency of ozone layer as the main mission and other 
information about atmosphere as the minor mission. 
 

[Methodology] 
      In satellite part, we have to determine missions of the satellite. Then, finding sensors to 
accommodate with the missions and designing satellite. After that, we soldered satellite 
circuit. Meanwhile, we were coding, programming, and testing all systems. In ground 
station part, we made our antenna and tried to receive data from satellite. Finally, we 
launched our satellite by using a high-altitude balloon then collected data from satellite for 
data analysis. 
 

[Results of the study] 
      Our satellite was able to rise at the highest point 23 kilometers above sea level and turn 
back to ground, last radio signal we can received at 13.352,100.934 is Aow Thai far from 
Angsila beach about 1 Nautical miles. During missions, it could collect various scientific 
data: pressure, temperature, humidity, UV intensity, and the concentration of ozone gas. 
We found that these data were transmitted until the satellite was at a distance of 11 
kilometers above sea level. Whilst, the temperature data of the main board could st ill be 
transmitted throughout the operation. 
 

[Conclusion] 
       From the analysis of the collected data, it was found that the data could be analyzed at 
various heights in the atmosphere but unable to summarize the results of the main mission. 
However, all other information could still be analyzed. Therefore, making that secondary 
mission considered successful. In addition, we analyzed various factors that prevent the 
satellite from working at full capacity for future development. 
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[Future study plan] 
      In the future, we expect to compile a collection of interesting topics in high-altitude 
atmosphere studies which are not yet studied to become a mission for a satellite. After that, 
we will continue creating a satellite that can work more efficiently by applying the 
experience gained from the prototype satellite to be able to develop into space technology 
by Thai people in the future. 
 

[Keyword(s)] 
Cubesat, Satellite, High-altitude balloon, Atmosphere 

 

  

Figure 1: Side view of Cubesat.             Figure 2: Plan view of Cubesat. 

Figure 3: Position from last signal Figure 4: An example of results (humidity) 
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[Background] 
       Black crab is an economic aquatic animal that is widely farmed in Satun Province, 
Thailand. For higher income, they sell the black crabs that have soft shell after they molt. 
But the problem is that it takes only about 2 hours for the black crabs to harden their new 
shells, which is so fast and also the labor has to have skill for sorting the soft-shell crab out 
of the cultured basket. Accordingly, this problem is, an important problem that inspires 
the authors to create notification system for automatic warning of crab molting detection 
by the application which is detected by the reflection of the infrared radius of the crab 
from the infrared surveillance camera. 
 

[Purpose of the project] 
      This project aims to 
      1)  To create notification system for automatic warning of crab molting detection by the 
application 

2) To maintain the quality of the soft-shell crab 
3) To reduce dependence on labor because of the requirement of the special skills and 
expertise. 

      4) To predict the amounts of molting crab from statistic data recorded by the application 
 

[Methodology] 
Model part  
      Creating crab farm model showing the operation of an automatic crab molting detection 
system. Through the application (Model part) 

1) Design the crab farm model which has the width and the length in 60 cm and the 
height in 45 cm.  
2) Create the crab farm model by cutting foam board according to the designed size.  
3) Attach the paper on the box and create it into rectangle box.  
4) Design the cover of the crab farm model with 60 cm in width, 60 cm in length and 3 
mm in height.  
5) Cut the acrylic sheet with a laser cutter to make the cover of the crab farm model.  
6) Put crabs in each basket and place them in the model box. 

Application part  
1) Install the infrared surveillance camera. For infrared surveillance camera, use the 
principle of comparing 2 colors, white and black in each basket. White is the pigment 
that is interpreted as the crab shell and black is the background area of the basket. 
2) Write code using Pycharm program by writing instructions to brighten the reflected 
part of the crab shell, the other non-crab shell light is reduced to make it clear.  

      3) Capture the molting part by the objective detection program. 
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[Results of the study] 
      From the infrared surveillance camera, when the reflected part of the white pigment is 
enlarged, means the crab is molting. Normally, the area of white pigment which reflects the 
shell crab is 15% but when the crab is molting, it will be around 30% making the objective 
detection program capture the picture and send it to the computer. After that the 
notification is alert to the application. And the program also records the statistic data of the 
amounts of the molting crab so it can predict the amounts of molting crap next time.   
The Detection Test 

      The detection occurs when the crab is molting and then will be captured by the infrared 
surveillance camera. 
 

[Conclusion] 
       The notification system for automatic warning of crab molting detection can be 
notified in the application when the crab is molting by the principle of the reflection of the 
infrared from the crab shell. When the labor uses this application, it is convenient for them 
because when the application notifies, they know where the molting crab is so, the 
molting crab will be collected on time. 
 

[Future study plan] 
      The authors are looking forward to reduce the camera. Normally, we use 3 cameras to 
capture the crab basket in each row but our future plan is using only one camera which 
can move and capture every row of crab basket. 
 

[Keyword(s)] 
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[Background] 
       The accident rate in Thailand tends to increase steadily every year which is especially 
motorcycles accidents involving of approximately 70 percent of all accidents. These can 
cause the accident victims to lose property, time and injury to death. 
 

[Purpose of the project] 
      1) To build a smart box attached to motorcycle for preventing an accident.  
      2) To develop an android application for controlling the smart box. 
 

[Methodology] 
      Based on the IOT technology, NodeMCU and sensors were used in our development. 
The android app was developed using Thunkable with Fibase and Google Map API. The 
smart box functions include helmet wearing detection, owner authentication, heart rate 
monitoring, and alcohol measurement for prevention of motorcycle start. In addition, the 
smart box has functions for measuring distance and warning of the closed coming vehicle 
in the back, falls warning, monitoring atmospheric particle and warning for air quality, and 
CO gas content analysis for engine malfunction detection. The android app was able to 
display data detecting from sensors in real time, to show the location of motorcycle, and 
to warn of high-speed driving and accident risk. 
 

[Results of the study] 
      1)  A smart box can reduce accidents risk from motorcycle 
      2)  An android application can efficiently notify and control the smart box 
 

[Conclusion] 
       Users’ satisfaction toward the developed system was evaluated in our preliminary 
experiment by using a questionnaire collected from 10 users. The findings indicated that 
the average of users’ satisfaction was in the highest level. 
 

[Future study plan] 
      Making the device more accurate and can be used in real life. 
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[Background] 
       Screening cardiomegaly from chest X-ray still has an error from ambiguous x-ray 
images and can use for diagnosis by radiologists only. However, Artificial intelligence (AI) is 
changing medical diagnosis processes at present. One of the techniques used in the 
classification of diseases using Arti ficial Neural Networks (ANN) which are basic 
architectures of deep learning. 
 

[Purpose of the project] 
      The purpose of this study was to build a deep learning model for screening cardiomegaly 
with radiologists to increase screening accuracy. 
 

[Methodology] 
      In this paper, we build a segmentation model that is used for segmentation the chest X-
ray images of a part of the chest only by the fine-tuning U-Net architecture and segment 
chest X-ray images for building classification model further. DenseNet-121 architecture is 
used as a baseline and fine-tuning by adding hidden layers and dropout to fully-connected 
layers. 
 

[Results of the study] 
      It was found from segmentation model that the Dice Similarity Coefficient (DSC) is 
0.9617. From the validation set, the results revealed that the best AUC is 0.9887. And the 
results from the test set revealed that accuracy is 92.44%, sensitivity is 9 6.11%, and 
specificity is 91.17%. 
 

[Conclusion] 
       The results lead to conclude that deep learning algorithm can be built to screening 
cardiomegaly from chest X-ray images with high accuracy. 
 

[Future study plan] 
      Future work includes combining the segmentation and classification algorithm and 
performing tests on more variety of data. 
 

[Keyword(s)] 
Cardiomegaly, Chest X-ray, Deep Learning, Convolutional Neural Networks 
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[Background] 
       Trigger Finger is a symptom in which the fingers are locked on the finger bent and 
cannot be easily reversed. It is caused by a thick inflammation of the inch-muscular casing. 
The tendon and muscle inside are not normally retractable. If symptoms are severe, It 
should be treated with surgical procedures. After surgery, there must do physical therapy 
and exercise the fingers. 
        3D technology, production of equipment materials is more widespread because 3D 
designing can be also used to design complex structures of organisms, including the 
structure of the patient's hands and fingers. 
        Therefore, this project aims to create Finger exercise equipment after surgery for 
patient with severe trigger finger. By using designing technology, 3D printing and to 
increase exercising and physiotherapy options after surgery of the patient after surgery 
trigger finger. 
 

[Purpose of the project] 
      To create the finger exercise equipment after surgery for patient with severe trigger 
finger by using 3D technology to design and print 
 

[Methodology] 
      1)  Design the equipment structures with the tinkercad 3D design program that design 
of 5 fingers case and pads for servo motors.  
      2) Print the structures of finger device with 3D printer, Fused Deposition Modeling 
(FDM). 
      3) Create a palm plate. 
      4) Assemble the fingerprint case and put the motor on the surface of a palm plate. 
      5) Input the code on Arduino to control Servo Motor which pull cases of 5 fingers. 
 

[Results of the study] 
      Although The device is uncomfortable and heavy for hands after surgery, Hand 
movement is fit and suitable in hands. The equipment can be used in every mode form 
programming which is operated by remote control. 
 

[Conclusion] 
       Can create the finger exercise equipment after surgery for patient with severe Trigger 
finger by 3D Tinkercad design program and 3D printing. And the result of basic trial is this 
equipment can be used as well. 
 

[Future study plan] 
      1) Develop the fingered sleeves to accommodate variety of handed shapes. 
      2) Decrease a size of the motored box and the motor body to get light device. 
 

mailto:nattanon03741@gmail.com
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[Background] 
       Natural mechanisms capture greenhouse gases and sequester carbon while releasing 
oxygen, but humans have altered nature and these mechanisms to make it of lesser 
capability through deforestation. The increasing human population have led to alarming 
deforestation rates and has been worsening ever since. The direct solution to that is 
reforestation. However, one of the greatest limitations of reforestation is that the process 
is long drawn due to slow improvement of soil fertility and slow plant growth. 
 

[Purpose of the project] 
      Our system acts as a catalyst for the process of reforestation hence accelerating the 
reduction of global greenhouse gas emissions. 
 

[Methodology] 
      Our self-sustaining system is made up of a three-step framework, the breeding farm 
which supplies us with worms, packaging site that packages our worms into smaller 
packets and our dispatcher to dispatch worm packets, crush and scatter dry leaves along 
the way. Our dispatcher can roam freely in the forests because of how its different features 
optimally operate together. Tank treads are applied to allow the dispatcher to maneuver 
on different terrains. The robot can detect the terrain through an ultrasonic sensor and 
make turns or reverses to avoid obstacles. With a front-wheel rear, the robot can generate 
faster reactions, and pulling is more energy-efficient compared to pushing. The gyro sensor 
can detect when the dispatcher has toppled by informing us whenever the dispatcher 
rotates vertically over a certain degree. On the dispensing system, we have a robotic arm 
lowered at constant intervals to measure the hardness of the soil. Worms loosens the soil 
so oxygen and aerobic bacteria can get into plant roots which in turn builds bigger and 
healthier plants that can grow faster. On the other hand, without plant cover due to 
deforestation, erosion occurs and if worms are released in proximity, they could disturb 
and loosen the soil further, worsening the soil erosion present. If the soil hardness is 
adequate, the dispenser will drop out a worm packet. Additionally, the worms improve 
drainage, improve nutrient availability and help moderate soil pH level turning common 
soil into superior quality. With curved spikes in the crushing chamber with a wide ram 
leading up to it, leaves will be crushed and scattered as the dispatcher runs over them. The 
crushing and scattering of leaves increase surface area of the leaf in contact to the air, it 
increases the rate of decomposition which in turn lead to nutrient reaching the trees faster 
and tree growth is accelerated. In our packaging site, worm packets are made from gelatin, 
hence they will dissolve in hours when in contact with moisture in air without causing 
harm to the environment, the worms can then escape. On our breeding farm, we made 
use of the Arduino UNO which is a well verse microcontroller board to create an optimal 
breeding environment for the worms. The soil hygrometer detection module monitors the 
moisture of soil and regulates it by activating the water pump when necessary. The DHT11 
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temperature and humidity sensor monitors the temperature of the surrounding air and 
regulates it through turning on and off the surrounding fans. The attached pH sensor 
monitors the acidity of the farm and controls it by sprinkling crushed eggshells with our 
homemade sprinkler when needed. The motion sensor will detect movement of nearby 
wildlife and scare them away through the buzzer and LED lights. The last feature would be 
the complimentary application that offers us real life data viewing and a graphical 
representation of it, along with complete control of every aspect of the farm. 
 

[Results of the study] 
      It was found that the presence of earthworms in soil increased carbon dioxide emissions 
by 33% in a new study, published in Nature Climate Change. While earthworms increase 
plant growth by 20% and increases resistance against cell-feeders by 81%. On average, a 
tree will take 14 years to mature with our project as compared to the previous period of 17 
years. Considering that there are 60 trees per acre, 1 tree absorbs 493.7mol of CO2 per year 
and CO2 emissions from soil increases by 33%, our project can decrease CO2 emissions by a 
net amount of 87706.9 mol of CO2 per acre. 
 

[Conclusion] 
       Through our project we will improve soil quality and speed up decomposition which 
ultimately speeds up reforestation. Results of the study is only considering one acre of 
land, with greater usage of our project, we can make a significant impact in our society. 
 

[Future study plan] 
      Our possible extension that we are currently working on is the implementation of SLAM 
to the dispatcher. Simultaneous Localization And Mapping (SLAM) is the computational 
problem of constructing or updating a map of an unknown environment while 
simultaneously keeping track of an agent's location within it.  Using SLAM and Artificial 
Intelligence (AI) techniques we hope to be able to map out the forest and track the 
dispatcher movement in real time, this is so that we can note which part of the forest the 
dispatcher yet explored and can track where the worms are dispatched. With this 
information, we can ensure the dispatcher has explored every area of the forest and not 
dispatch the worms in the same area twice, hence making it more efficient. 
 

[Keyword(s)] 
      - 

   

  
Dispatcher as of 20th November 20201,2  
Complimentary Application of Breeding Farm as of 20th November 20203                                                                       
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[Background] 
       Hydroponic is a modern-day agriculture also known as urban agriculture. It does not 
need soil therefore it is also known as soil-less agriculture. It is a good alternative for 
producing healthy crops and vegetables. Hydroponic grown plants are especially suitable 
for people living in residential areas such as in the city. 
 

[Purpose of the project] 
      This project is to solve the problem of plants care commitment among urban citizens 
by using technological methods as replacing the conventional hydroponic system. 
Furthermore, the house design in the urban areas has problem in providing land spacing 
and the lack of lighting. This project is to solve the problem faced by them using more 
modern methods by time circulation. 
 

[Methodology] 
      A technological hydroponic system called Smart Botanical using Arduino system was 
created in replacing a conventional methods. By using this system, the needed elements by 
hydroponic plants are easy to be controlled and no need to grow plants on the grounds. 
Smart Botanical use hydroponic NFT System (Nutrient Film Technique) and controlled by 
Arduino System. 
 

[Results of the study] 
      By using the Smart Botanical with the Arduino system, the growth percentage for spinach is 75% 
rather than planting with conventional system which is only 40%. For salad, by using the Smart 
Botanical, the growth percentage is 68.75% rather than planting with conventional system which is 
only 43.75%. 
 

[Conclusion] 
       As a conclusion, Smart botanical is capable of replacing the conventional hydroponic as 
well as human tasks as it is a fullyautomatic system. Indirectly, this system can save water 
consumption, time and energy as it is self- dependent system. 
 

[Future study plan] 
      Planning to invent the auto -fertilizer concentration system and short-message-system 
(sms) signals when the system breakdown. 
 

[Keyword(s)] 
Smart botanical, Hydroponic, Botanical, Hydroponics growing, Organic products, 
Hydroponic salad, Hydroponic spinach, Best plant nutrient, Nutrient feeding. 
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[Background] 
       In India, mental health is currently among the most pressing issues. However, the 
stigma attached to mental health problems in Indian society prevents people from seeking 
appropriate healthcare. There are thousands, if not millions, of people in rural and urban 
areas who do not have access to healthcare providers for treatment of ailments like 
depression, anxiety, schizophrenia, etc. They have heart-breaking stories of how societal 
expectations and fear of what people will say – log kya kahenge? – have stopped them 
from seeking help in their weakest moments. Furthermore, in many areas of India, mental 
health service providers are not available. Combined, these issues need to be addressed to 
improve the status of mental health in India. How can we expect people to contribute to 
the economy and carry forward our civilization when they are not mentally fit? 
 

[Purpose of the project] 
      Mental health is a problem that has perpetuated through the centuries in India. Apart 
from education, other avenues must be explored to try and resolve this issue. While the 
problem is age-old, the solution should be brand-new, a conflation of mental healthcare 
and technology. Healthcare is everyone’s right, and the interface that we propose helps 
guarantee this. This interface is an application (App) that can become an effective tool for 
diagnosis and long term treatment of mental health diseases. It will use machine learning 
and artificial intelligence techniques to create a software based ‘computer vision’ that can 
understand the emotions of people and then provide treatment and next steps. 
 

[Methodology] 
      The App understands human emotions through two main methods: face and voice 
analysis. The App will consist of a call–like arrangement where patients/users can interact 
with an Alexa-like chatbot, which asks a line of questioning that can help diagnose feelings, 
trauma, etc. This is accompanied by the voice analysis which detects tones of the user’s 
speech to analyse their emotions such as anger/happiness/sadness etc. Face analysis also 
identifies emotions by reading micro and macro expressions. The correlation of this data, 
including the user’s response to the questions, and their physiological readings like the 
temperature, blood pressure, heartbeat, oxygen levels, etc. (through face analysis and a 
band or smartwatch that can be purchased separately) will help provide a holistic picture of 
their mental state.  
      After this data is gathered, the App will run a data analysis program to identify the 
ailment. Then the App will employ basic therapy and/or other methods to help alleviate the 
immediate mental state of the user (like first aid). It will also recommend professional help, 
by finding doctors nearby. If there are no clinics, then it will set up a virtual interaction with 
a doctor. The App could also be expanded to become a tool for doctors, as it is useful in 
gathering daily/weekly data rather than the patient visiting the doctor multiple times. It can 
also help in emergencies like a panic attack. This App could be a professional in your pocket, 
always ready to help. 
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[Results of the study] 
How does this solve the issue at hand, and what are the benefits of this App? 
1. Mass Access:  Currently, India offers c. 1 psychiatrist per 150,000 people; In the United States, 

this ratio is 1 psychiatrist for 8,000 people.  We are nearly 20x short!  Availability of an App 
like this will provide much needed primary access to all.  People in remote areas will also be 
able to access professional help as they do not need to be physically present for sessions. 

2. Safety and Privacy: This App will allow population at large to get professional help privately 
and safely. It will therefore minimize the stigma faced in seeking mental healthcare in India.  

3. Cost Savings: The App will lower the cost of care for users. 
4. Personalized and Immediate care: The 24x7 availability of care increases medical help for 

patients, especially during an emergency, and the 1:1 model will provide personalized care 
to patients.  

5. Efficient Communication: The App will help doctors treat patients who live far away/ need 
constant monitoring. The App can collect information, provide analysis, and suggest 
treatments. It is an effective method of communication between a patient and his/her 
doctor.  

6. Efficient Treatment: Doctors can use this App as a patient management system and spend 
more time devising recovery plans rather than enacting them. 

Wider usage: The verbal chatbot will allow access to users with lower levels of literacy.  
 

[Conclusion] 
       Mental health is crucial for the success of individuals and of India. Technology enabled 
solutions offer the potential to solve current issues faced in accessing mental health care in 
India, including the difficulty with accessing care and high-cost. Such solutions can also be 
easily scaled and are low-cost, thus making them acceptable for use in developing 
countries. 
      Our application will use a combination of psychometric tools and physiological factors 
to provide basic-level diagnosis of a mental illness, therefore, alerting individuals to the 
problem, and it will provide resources that can assist them with recovery. The App can be 
used to alleviate the workload of therapists and mental health professionals as well which 
can allow providers to see more clients. Therefore, the proposed App has numerous 
benefits, which help strengthen the sustainability and resilience of society through science 
and technology. 
 

[Future study plan] 
      We plan to interview many healthcare providers in the field to increase the database of 
diseases, symptoms, and personalized treatment paths that can be applied. We will also 
conduct interviews with primary users (doctors and patients) of the app to understand areas 
that we can improve in, and the features that we can add to make the app more accessible, 
comfortable, and effective. On the technical side, we must gauge the efficiency of the AI to 
adapt to the user and provide personalized treatment paths. The security of user data 
should be taken seriously, with high levels of encryption for all files. Research should also 
be done on a cheap exterior device that can be made accessible so that the AI can receive 
physiological data over the given time of the session, to help in diagnosis. 
 

[Keyword(s)] 
Mental health, AI, Societal development, Resilience, Verbal chatbot, Computer vision, 
Diagnosis, Patient management system 
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[Background] 
       In this modern world where everything is always well organized, we often forget to 
manage our time. This causing us to lose punctuality in our life. Basically, when the alarm 
clock rings millions of time we will tend to chuck it off to a side and get back to our sleep. 
Therefore, this will ruin our daily routine.  So we have come up with an invention called 
the THE“WECKER MAT”. This is a mat consisting an effective alarm clock. You can’t get back 
to sleep when you have this product. The alarm is something more unique than the other 
traditional and phone alarms. In addition, WECKER MAT has many other unexpected 
benefits which is useful for our current technological global and never the same with 
traditional alarm clocks .This mat is mainly invented for sleepy heads who have difficulties 
waking up in time and lack of punctuality. 
 

[Purpose of the project] 
      Sleep, a pastime of all that walk in this earth. We need it to function but often don’t 
bother getting enough of it. For humans, at least, that’s a proposition that is a paradox in 
itself. Personally, there has never been an issue getting up from the bed but we can all nod 
in agreement about some people in our lives that hit that snooze button a handful of times. 
Therefore, we are here to help snooozers get up from their cozy bed without snoozing their 
respective alarm clocks number of time with an option of slight massage for their cramping 
foot 
 

[Methodology] 
      The methodological approach used in this project are mixed method. We use quantative 
method to identify the number of people that able to get up in the morning with the used 
of wecker mat and cause of over slept among the students and qualitative method to 
identify effectiveness of the Wecker Mat towards the user. We collect data through survey. 
100 students involve in the survey. The survey involving scale and multiple choice. We 
distribute the survey to all students involve. The response submitted to us the next day after 
the respondent use the map. We also did interview with 3 student response positively from 
the survey and 3 student that response negatively from the survey. The interview take part 
in Class in SMK Datuk Onn. We use note taking to record the data. 
      We analyze data using content analysis where we use code and theme to separate the 
positive response and negative response toward the use of wecker mat. We also use statistic 
to analyze survey data. There are 5 question in the survey. We come out with five frequency 
table and graph respectively towards each of the questions. 
 

[Results of the study] 
      80 Users get out of bed punctually by forcing themselves to stand on the mat for more 
than 5 seconds. The customizable feature allows user to pick their morning music which can 
be calming and soothing for their inner aura. The visible light allows users to know the time 
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and plan for their day ahead. The optional reflexology mat will decrease the leg cramp users 
feel every morning 
 

[Conclusion] 
       In a nutshell, this innovation have achieved its respective objectives in multiple way. For 
instance, users can start to be more punctual in their daily life amidst their busy schedule. 
They will have a choice to wake up to their favorite music which will also be a morning 
booster. Users don’t need to do extra stretching especially for legs as our innovative 
reflexology mat will be an effective way to circulate blood instantly giving a calming effect. 
Therefore it provides tremendous benefits to its user aside from functioning as an alarm 
clock. 
 

[Future study plan] 
      I believe further research into this subject would aid us to understand and invent a 
better innovation such as transforming our energy source (battery) to solar energy. 
Besides, with more knowledge and guidelines, I think connecting time setup to our 
smartphones using an app will be an easy task in our future. In this way, our future 
innovation will be technologically advance, protects the environment as well as acts as a 
user friendly project. 
 

[Keyword(s)] 
Wecker mat, Sleep, Punctuality 
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[Background] 
       The reason why we made this is because of the amount of overweight and obese 
people that are increasing. Malaysia has the highest rate of obesity and overweight among 
Asian countries with 64% of male and 65% of female population being either obese or 
overweight. 
      This worrying problem drove us to make this app that will hopefully engage more 
people to practice a healthier lifestyle. 
 

[Purpose of the project] 
      Our goal is to help people get their ideal weight to stay fit and healthy. We do this by 
creating a bmi calculator with a simplified interface so that the users can know their bmi 
with ease. Body Mass Index (BMI) is a measurement of a person’s weight with respect to 
his or her height. It is more of an indicator than a direct measurement of a person’s total 
body fat. BMI, more often than not, correlates with total body fat. This means that as the 
BMI score increases, so does a person’s total body fat. It is a calculation using a person's 
height and weight. The formula is BMI = kg/m2 where kg is a person's weight in kilograms 
and m2 is their height in metres squared. Commonly accepted BMI ranges are underweight 
(under 18.5 kg/m2), normal weight (18.5 to 25), overweight (25 to 30), and obese (over 30). 
It's a bit confusing but don't worry, our app will do all the math for you. We have also added 
other features such as giving ideal weight, what needed to be done to reach the weight, the 
risks of being underweight or overweight and give advice based on their needs. 
 

[Methodology] 
      We have studied the BMI criteria through Kementerian Kesihatan Malaysia and WHO to 
get the right range. We have developed applications using the Python programming 
language. We have experimented with several respondents to ensure this application is 
accurate and user friendly. The application we developed was used in a BMI Challenge 
competition at our school. 
 

[Results of the study] 
      Every individual needs knowledge in getting the right BMI to gain ideal weight and meet the 
criteria of a healthy lifestyle. 
 

[Conclusion] 
       We hope that our application will get more recognition in order to attract more users 
and produce a healthier and happier society. 
 

[Future study plan] 
      Study the need to obtain the ideal weight range to make it easier for users to make 
references. 
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Applications Robust Sum are used during BMI Challenge Program 
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[Background] 
       Smart Farm is a smart bot that can help the agriculture industrial by improving daily 
wage, less uses of human-energy, time-saving and electricity saving. To be able to do 
improve all of the condition above we have to flow with the modern city, as we can see 
this day an app can be a remote or an output of some bots, so I’d like to represent Blynk 
that is an app we can control bots by using Nodemcu as a link between software and 
hardware. Smart Farm is a smart device which can make many agricultures gain more 
profit than usual. It will balance and help all farmer save time, e lectric power, human 
energy and money. It has so many things that can make this job easier like the output, 
process of the plant’s condition and the environment around the farm. 
 

[Purpose of the project] 
      The purpose of this project is to make every farmer’s life easier, power saving, currency 
saving and time saving. Furthermore, I want to make my country and also other country  
develop in technology on agriculture. 
 

[Methodology] 
      The process of this project is the combination of accessories and some processes on 
software. 
Item: 

• Nodemcu, Solar panel, Arduino Uno, Jumper wire, woods, soil, Solar lipo charger 
CN3065 

• Water pump, Soil hygrometer (moisture sensor), resistances, servo motor, bread 
board 

Process: 

• Step 1: Check data sheet of all the bot 

• Step 2: Build circuit diagram 

• Step 3: Measure the flow of electric by using multimeter 

• Step 4: Build the bot or hardware as the following circuit 

• Step 5: Coding and debugging 

• Step 6: Reflection 
 

[Results of the study] 
      After the assembled of this project, the reflection I got is the mirror of world full with agriculture 
development without using and wasting the source power of the earth but to use the nature instead. 
 

[Conclusion] 
       My study revealed that the output of this project helps us with both the agriculture and 
human-power too. Furthermore, hardware should be assembled before software. 
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[Future study plan] 
      In the overcoming future, I’d like to improve and hoping the new younger generation 
to continue improving this project into something that ease this industrial like: 

• Improve on this farm by adding AI technology 

• Make an AI that can make farms automatically crops, watering and planting as well 

• Continue to improve on the source electricity to help the farm by using th e 
environment around the farm like wind, water, solar, sounds and more option to 
give the bots E-power 

• Working on an indoor farm with the same AI program above. 
 

[Keyword(s)] 
Smart-farm, Blynk 
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[Background] 
       This project is based on Problem 525 on Project Euler websites. The problem is about 
length of curves generated from rolling ellipse. We try to solve the problem 525 and find 
the expressions using a mathematical approach. 
 

[Purpose of the project] 
      To study and find the expressions for the length of curves generated from rolling ellipse. 
Creating a rolling ellipse is also included. 
 

[Methodology] 
      We use a graphing calculator to create a rolling ellipse. And then we find the equation 
of the curves generated from rolling ellipse. Finally, we find a length of curves given their 
equations. 
 

[Results of the study] 
Suppose an ellipse with given expression 

 
rolls along - axis for one complete turn. Then the expression of a curve generated by a 
point when k  is a real number between 0 and   (inclusive) is 
 

 
 

which have length per 1 turn  

 
 

 
 
 

[Conclusion] 
      We can create a rolling ellipse, find the equation of curves generated from rolling ellipse 
and expressions of the curves’ length. We use Desmos graphic calculator to visualize the 
curves and the rolling ellipse. 
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[Future study plan] 
       This study was conducted on Cartesian coordinates. So, the future study plan is to 
investigate this case in Polar coordinates. 
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[Background] 
       In Integer Sequences K-12 conference at Banff International Research Station on 
November 15-17, 2013, there was a gather of the mathematics problems that inspired the 
interests in mathematics for primary and secondary school students which is unproven. 
They gathered all of the problems in “Unsolved K-12”, one of the selected problems which 
is not the winner is Mutant Fibonacci Bunnies Sequences. The Mutant Fibonacci Bunnies 
Sequences are the sequences 𝑏𝑛 for which 𝑏1 = 𝑏2 = 𝑏3 = 1 and for all positive integers 
𝑛 ≥ 4,  

𝑏𝑛 = {
𝑏𝑛−1 + 𝑏𝑛−2 + 𝑏𝑛−3

|𝑏𝑛−2 − 𝑏𝑛−1|
 

      The problem stated that “Let 𝑛 be the positive integer. What is the minimum value of 𝑘 
for which the kth term of Fibonacci Mutant Bunnies Sequences is 𝑛?”. Hiroaki Yamanouchi 
had studied about 𝑎(𝑛) for 1 ≤ 𝑛 ≤ 100,000 but there isn’t any way given to find the 
value of 𝑎(𝑛). We try to find the exact value of 𝑎(𝑛), but we didn’t find it. However, we 
plotted the graph of value of 𝑎(𝑛) with the Hiroaki Yamanouchi’s data. We got that the the 
graph of value of 𝑎(𝑛) is a complex graph and unpredictable, but we saw that the graph is 
bounded. So, we are going to find the upper bound and lower bound of 𝑎(𝑛). 
 

[Purpose of the project] 
      To find upper bound and lower bound of 𝑎(𝑛) for all positive integers 𝑛 
 

[Methodology] 
      1) Understanding the problem. 
      2) Understanding other related problem(s). 
      3) Stating the conjecture 

3.1 Find the value of 𝑎(𝑛) for not necessary that 𝑛 must be a large number 
3.2 Graphing the value of 𝑎(𝑛) to find the relation between 𝑛 and 𝑎(𝑛) 
3.3 Stating the conjecture about upper bound and lower bound of 𝑎(𝑛) 

4) Proving the conjecture 
      5) Preparing and presenting the summary of the project 
 

[Results of the study] 

      1) The lower bound of 𝑎(𝑛) is 𝑙𝑜𝑔2 (
𝑛−0.2

0.45
) 

      2) The upper bound of 𝑎(𝑛) is 3 (𝑙𝑜𝑔2 𝑛 +
𝑛

2
+ 1) 

 

[Conclusion] 
      The two-sided estimated of 𝑎(𝑛) are given; more precisely, 

𝑙𝑜𝑔2 (
𝑛 − 0.2

0.45
) ≤ 𝑎(𝑛) ≤ 3 (𝑙𝑜𝑔2 𝑛 +

𝑛

2
+ 1) 
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[Future study plan] 
       Find new values for upper bound and lower bound of 𝑎(𝑛) 
 

[Keyword(s)] 
Fibonacci mutant bunnies sequences 
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[Background] 
       Flow Network is the model used to demonstrate distribution systems in order to find 
the highest number of products that can be distributed. A well-studied problem in graph 
theory involving flow network is to find the algorithm for determining maximum flow that a 
graph can send, in which each edge is weighted with nonnegative real numbers representing 
the flow capacity of that edge. In real life, however, the maximum efficiency of product 
distribution system cannot be determined only by the amount of flow but also the time 
used to send them. For this reason, we designate “time” as another nonnegative real 
number weight on all the edges. This change generalizes the well-known problem into a 
new one comprises both capacity and time factors. 
 

[Purpose of the project] 
      To study properties of the most efficient way to transport supplies on lexicographic 
product of path graph and empty graph with two weights, which can be further applied to 
real life product distribution. 
 

[Methodology] 
      1)  Explore and study related flow network problems 
      2) Define important terms (such as efficiency, flow network) formally in a mathematical 
language 
      3) Consider the most efficient way to send flows for particular graph to speculate possible 
relations between the properties of graph and the optimal flow distribution 
      4) Find the best lower and upper bound of efficiency for a general graph 
      5) Summarize our findings and theorems 
 

[Results of the study] 
Theorem 1 Assume that a graph G  has a unique maximum flow . If we remove an edge with 
maximum time weight . Then the resulting graph has the same pattern of maximum flow as 
in the initial graph . 
Theorem 2 For the maximum-efficiency flow f  in 

,m nB ,  

min( ( ))
1 ( ) 2

max( ( ))

T f
eff f

T f
+    . 
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Theorem 3 In a graph 
2,4 1kB +

 with the following constraints : 

• (1,1,0)c a b + , (1,2,0)c c d + , (1,1,4 1)c k a c+  +  and (2,1,4 1)c k b d+  +  

• (1,1,0) (1,2,0) (1,1,4 1) (2,1,4 1) 0t t t k t k= = + = + =  

• (1,1,4 1) (1,2,4 2) (2,2,4 3) (2,1,4 4)c m c m c m c m a+ = + = + = + =  when 

1,2,..., 1m k= −  

• (1,2,4 1) (2,2,4 2) (2,1,4 3) (1,1,4 4)c m c m c m c m b+ = + = + = + =  when 

1,2,..., 1m k= −  

• (2,1,4 1) (1,1,4 2) (1,2,4 3) (2,2,4 4)c m c m c m c m c+ = + = + = + =  when 

1,2,..., 1m k= −  

• (2,2,4 1) (2,1,4 2) (1,1,4 3) (1,2,4 4)c m c m c m c m d+ = + = + = + = when 

1,2,..., 1m k= −  

• (1,1, ) 1, (1,2, ) 2, (2,1, ) 3, (2,2, ) 4t m t m t m t m= = = =  when 1,2,..., 1m k= −  

where 𝑘 ∈ ℤ+ and 𝑎, 𝑏, 𝑐, 𝑑 ∈ ℝ+and 1 2 3 4a b c d= − = − = −  , the maximum 
flow pattern in this graph also gives the maximum efficiency . 
 

[Conclusion] 
      We obtained three major results. First, we can reduce the number of edges in the graph 
until it is simple enough for the most efficient flow to be calculated easily. Second, we 
derived the lower and upper bound of maximum efficiency that is achievable in that graph. 
And lastly, for a lexicographic product of graph B2,4k+1 where k is a positive integer, and each 
edge is weighted with some specific constraints according to Theorem 3, the maximum 
flow pattern for the graph will also gives maximum efficiency. 
 

[Future study plan] 
      1) Prepare for publishing. 
      2) Apply into computer programming to help calculate possible flow distribution. 
      3) Determine the algorithm for maximum efficiency of a graph B2,m where m is not in the 
form of 4k+1. 
      4) Find a stronger bound on the maximum and minimum efficiency of a graph. 
 

[Keyword(s)] 
Lexicographic product of graphs, empty graph, path graph, flow network, algorithm, 
efficiency, weight 
 

 

 

 

 

  

Figure 1: Lexicographic product B3,4   Figure 2: Example of a double weighted flow network   
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[Background] 
       Graph Partitioning Problems (GPP) are classical combinatorial optimization problems, 
where the main objective of these problems is to find a partition of vertices  of a given 
graph (either with or without constraints on the size of each group) that gives the "best" 
value of the objective functions, which are defined differently up to the main  purpose of 
the problems themselves. One of the problem of this kind is one that we observed in 
various places – finding the partition that optimizes the satisfaction of all people in a 
situation. This problem can be found in many big communities, such as classrooms and 
workplaces, that need to divide people into groups for work efficiency . However, a bad 
grouping could decrease the cooperation and efficiency in a team. Thus, we want to apply 
GPP to these situations and study the problem to improve grouping and overall productivity. 
 

[Purpose of the project] 
      To find a non-trivial lower bound for the best value of an objective function 
representing the minimum satisfaction among all people in a partition. 
 

[Methodology] 
      1)  Study several small special cases that can be done by brute-force and observe the 
result. 
      2)  Make a hypothesis. 
      3)  Try to prove/disprove the hypothesis. 
      4)  If the hypothesis is true for general cases or a special case, conclude the result. 
 

[Results of the study] 

      1)  For the case of pairing, the best lower bound is given by 
𝑠𝐺−𝑘+1

𝑘
, where 𝑘 is the 

number of pairs. 

      2)  For the case of two groups partition, a lower bound is given by 
𝑠𝐺−𝑛+2

𝑛+1
, where 𝑛 is 

the number of people per group. 
 

[Conclusion] 
      1)  The best lower bound can be found for pairing. 
      2)  A (possibly non-optimal) lower bound can be found for two group partitions. 
 

[Future study plan] 
      1)  Prove a hypothesis made for general case based on proved results. 
      2)  Find an algorithm for real-life application. 
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Figure 1: An example of weighted complete graph, where colored edges have weight 1 

and non-colored edges have weight 0. 
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[Background] 
      Chess is a challenging and well-studied game attracting people in numerous countries 
around the world for hundreds of years. Its basic nature gives rise to our study of classic 
chessboard puzzle. Graph theoretical analysis can be used to study various chess problems. 
We realized its importance, so we had chosen to analyze some chessboard arrangement 
problems to let the interested individuals investigate even further. 
 

[Purpose of the project] 
      1)  To study the placing of bishop pieces on a table to find the small number of bishop 
pieces to be placed on the table which makes the bishop's move to cover the entire board. 
      2)  The number of different placing methods when using the least amount of bishop 
 

[Methodology] 
      The study of such problems uses computational calculations based on addition and 
multiplication principles. The study will consider the characteristics of the chessboard which 
has alternating white and black colors and the characteristics of the bishop's piece that are 
walking diagonally. 
 

[Results of the study] 
      The smallest number of bishop pieces required to be placed on the n n  chessboard 

such that every square on the entire board was covered is n  pieces. 

The number of possible ways to cover every square on n n  chessboard with lowest 
number of bishops can be divided into 4 cases: 
 1) For n  = 1, there is only 1 possible way. 
 2) For an odd number n  that can be written in the form of 4 1k +  where k is a positive 

integer, there are 
2(6 19 7)(2 1)!

(2 )!
6

k k k
k

+ + +
  possible ways. 

 3) For an odd number n  that can be written in the form of 4 3k +  where k is a non-

negative integer, there are 
2(6 25 18)(2 2)!

(2 1)!
6

k k k
k

+ + +
 +  possible ways. 

 4) For an even number n  that can be written in the form of 2k  where k is a 

positive integer, there are a total of 
2

( 3)
!

2

k
k

+ 
 

 
 possible ways. 

 

[Conclusion] 
      The smallest number of bishop pieces required to be placed on the n n  chessboard 
that covered every square on the board is n  pieces. The number of distinct ways they can 
be placed is divided into 4 cases depending on n . 
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[Future study plan] 
      1)  Study more with other forms of chess. 
      2)  Study more with other variables. 
 

[Keyword(s)] 
Bishop, Different laying methods 
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[Background] 
      The Alternative Solutions of Complex Lights Out Puzzles project aims to develop the 
classic Lights Out Puzzle research. Lights Out Puzzle is a light-off-bulb puzzle which the aim 
of the game is to turn off all the bulbs. The Lights Out Puzzle Research is about a 3x3 square 
table with 2 states: On (1) and Off (0). The game will start with a square table. In each grid 
of the table, there is a light bulb with an On or Off state. Players are able to change the 
status of each light bulb by pressing on it and the light bulb that shares the common side 
with the pressed light bulb will be changed as well. Hence, the game will end when all light 
bulbs are on Off states. This makes it a form of project that leads to any 𝑎 × 𝑏 grid layout 
with any states on any surface, whereas both the pressed light bulb and the corresponding 
light bulbs will be changed. 
 

[Purpose of the project] 
      The objective is to generalize the Lights Out Puzzle Research and find an algorithm to 
find the answer with the shortest step. 
 

[Methodology] 
      1)  Study Lights Out Puzzle research to use as information for the project. 
      2)  Consider the research to find preliminary relations to guide the project. 
      3)  Summarize the relations that will be added to the project and define the meaning of 
the necessary knowledge. 
      4)  Apply mathematical knowledge and observation skills to separate cases. 
      5)  Prove theorems for finding necessary solutions. 
      6)  Code a program to check the solution and find the answer. 
      7) Apply to real-life problems. 
 

[Results of the study] 
      We can find the answer in any square tables and any states while the purpose of this 
project is to find the answer in any a b  grid layout with any states on any surface, 
whereas both the pressed light bulb and the corresponding light bulbs will be changed. We 

use the same method to find the answer. We have to change nA  because it is defined 

under pressing condition and the size of the table. So, the pressing that affects the light 

bulbs in other ways and the table’s size will change nA . We have coded a program to 

testify the methods, and this program can also find the answers. Moreover, this knowledge 
can also be used in daily life, for examples 1) watering plants: since normally people install 
sprinkler regardless of the unequal volume of each plant’s needs. Hence, we can interpret 
the garden as a table and replace the water units that the plants need in each box of the 
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table. Then, we use the knowledge from this project to install the sprinkler, so that the 
plants will get the volume of water they need. This will save money and water resource. 2) 
Detecting sensors: nowadays some sensors have a high tendency for error, which is 
harmful and ineffective. Hence, we will help to increase the efficiency by model the room 
into a table, setting the area that can be detected by one sensor. Then, we can install the 
sensor, so that each area be detected by 3 sensors and let the sensors vote if there are 
people in that area or not. We hope that this knowledge could help invent something new 
that can benefit the world. 
 

[Conclusion] 
      We can find the answer of Light Out Puzzles in any a b  grid layout with any states on 
any surface, whereas both the pressed light bulb and the corresponding light bulbs will be 
changed. 
 

[Future study plan] 
      We plan to apply this project on daily life problems, such as traffic light controls, or 
intelligent light systems. 
 

[Keyword(s)] 
Light out puzzles 
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[Background] 
      The aim of this project is to study and apply mathematics and technology to find the 
optimal position for installing security cameras in the hall area of the boy dormitory at 
Mahidol Wittayanusorn School, which is a long, open area with 5 security cameras. 
 

[Purpose of the project] 
      1)  Make the 3D model of area coverage 
      2)  Find the optimal number and positions of CCTV 
 

[Methodology] 
      We used the program Sketchup to make a 3D model of the area we studied and the 
program Unity to simulate the area coverage. 
 

[Results of the study] 
      We find that the optimal number of the security cameras is 9 and the optimal position 
is on the corner in front of the elevators and opposite of the elevators. Since there are many 
blind spots because of the stakes, we should install cameras in the exterior and interior parts 
of the hall, each 4 cameras at the corner, and another one in front of the locker area. 
 

[Conclusion] 
      The installed cameras cover most of the area in the hall of boy dormitory, approximately 
90 percent of the area. 
 

[Future study plan] 
      It is advisable to install more cameras inside of each elevator. 
 

[Keyword(s)] 
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[Background] 
      Investing in stocks is a kind of investment that involves high risk. To study about the 
factors that affect the price of stocks and their relations is an interesting case to investigate. 
 

[Purpose of the project] 
      This research will study the influences of financial factors, which are gold price, S&P 
500 Index, Thai Baht – US Dollar exchange rate and crude oil price on the rate of SET INDEX 
during the 2010s. 
 

[Methodology] 
      Using the method of regression analysis by divided into six parts of five years, which are 
2010-2014, 2011-2015, 2012-2016, 2013-2017, 2014-2018, and 2015-2019. 
 

[Results of the study] 
      S&P 500 INDEX and THB-USD exchange rate correlate with SET INDEX in all but the last 
set of studies (2015-2019). S&P 500 INDEX correlates in the same direction while THB-USD 
exchange rate correlates the other way. Gold price and crude oil price have no correlation 
with SET INDEX. 
 

[Conclusion] 
      S&P 500 INDEX significantly correlates with SET INDEX in the same direction during 
2010-2018, while THB-USD exchange rate significantly correlates in the opposite direction 
during the same time span. The study also concludes that neither gold price nor crude oil 
price has a significant effect on the rate of SET INDEX. 
 

[Future study plan] 
      To study about other factors, such as political factors or worldwide economic factors 
that could affect the price of stocks. 
 

[Keyword(s)] 
Multiple linear regression, FGLS regression 
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[Background] 
      Nowadays, we can see that there are waiting lines in almost every service system due to 
the symptoms of bottleneck operations, which resulted from resources limit, such as work 
force, cost and restriction of area. We want to study about the waiting lines system in the 
MWIT store to perform marketing strategy. 
 

[Purpose of the project] 
      This research aimed to identify the present working status and queuing system of 
Mahidol Wittayanusorn’s mart in order to plan improvement strategies. 
 

[Methodology] 
      1)  Creating plan regarding data collection. 
      2) The data were collected only on working days from 7.30 a.m. to 7.40 a.m. between 
January 6, 2020 to January 17, 2020, for the total of 10 days. 
      3)  Analyzing data by Poisson distribution and exponential distribution. 
      4)  Summarize the results. 
 

[Results of the study] 
      The analysis of collected data shown the number of customers come to service which 
was explained in detail by Poisson distribution with the average rate of 9.11 person/minute 
and the service time was explained in detail by exponential distribution with the average rate 
of 9.613 person/minute. The rule of system service was set as the first come first served. The 
system service was available for all customers, and the number of customers were limited 
which were relevant to the pattern queue of M/M/1: FCFS/N/N 
 

[Conclusion] 
      The analyzed results of the working conditions in the current system shown that the 
average number of the customers in the system was 18.111 person/minute, the average 
number of the customers in the queue were 17.163 person/minute, the average time which 
the customers in the system service was 1.988 minute/person and the average time which 
the customers had waited during in queue was 1.884 minute/person. Whereas the average 
of waiting period that customers are satisfied with was 1.3125 minutes, which is close to 
the present waiting time. This means that the present system has a proper service counter. 
However, if the service counters increase from 1 to 2 unit and according to queuing model 
M/M/2: FCFS/N/N, the waiting period in queue will be 0.0468 minute/person which is less 
than the customer’s satisfaction period. Therefore, increasing the service counters will 
make the customers more satisfied. 
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[Future study plan] 
      We want to know whether or not we should have more staff in order to increase the 
number of customers and hence the profit of MWIT mart. 
 

[Keyword(s)] 
Waiting line, Service system, Queuing theory 
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[Background] 
      The purpose of this project is to analyze the data of Liverpool Team in Uefa champion 
league 2018-2019 in the semifinal and final matches. We study the numbers of ball passing 
between each player, recorded in the form of matrices, and find the centrality measures, 
i.e. the degree centrality which provides an overview of the team's ball passing, and the 
closeness centrality that tells us which players have the most impact on the team's passing. 
We then compare these values to other teams to investigate the relationship between 
these centrality measures and the chance to win. According to the study in this project, we 
found that in average, the Liverpool team, champion of this competition, has the degree 
centrality less than that of the opponents and the positions of the players in Liverpool team 
that have the highest closeness centrality for each match are diverse. 
 

[Purpose of the project] 
      The objectives are to analyze Liverpool team’s playing styles comparing to the rival 
team and to study which position is the center of the team. 
 

[Methodology] 
      1)  Watch competition’s videos in order to count passes’ number of each team. 
      2)  Collect and record data in a tabular form. 
      3)  Using data from the table to find the degree centrality and closeness centrality. 
      4)  Conclude the data in table form, analyze and convert to obtain facts. 
 

[Results of the study] 

• From the game that Liverpool played against Barcelona at Camp Nou, Liverpool 
player with the most closeness centrality is Milner who played as midfielder. The FC 
Barcelona player with the most closeness centrality is Lenglet who played as a 
center-back. 

• From the game that Liverpool played against Barcelona at Anfield, the Liverpool 
player with the most closeness centrality is Matip who played as a defender. The 
Barcelona player with the most closeness centrality is Ter stegen who played as a 
goalkeeper. 

• From the final game that Liverpool played against Spurs Final match The Liverpool 
player with the most closeness centrality is Firmino who played as a striker. The FC 
Barcelona player with the most closeness centrality is Lloris who played as a 
goalkeeper. 

• From 2 out of 3 matches, Liverpool team have less degree centralization than the 
opposite team. 
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[Conclusion] 
      The most important player of passing can be in any position because modern football 
has a variety of playing strategies. Some teams focus on connecting the ball from the 
defender or use a striker to play as a midfielder (to receive and send the ball like a 
midfielder), which Liverpool team has many playing strategies including using defenders to 
help connect the game or using a striker to help connect the game with midfielder. From 
the study of degree centralization, it was found that Liverpool team had degree 
centralization value less than most of other teams because Liverpool team focus on the 
pass from defender to the side players and from the side of the field to the striker. 
 

[Future study plan] 
      Study other factors concerning ball passing in a football team. 
 

[Keyword(s)] 
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[Background] 
      At the present, the teaching of physics about collisions of objects in a two-dimensional 
plane cannot be performed easily in a physics classroom as the experiment of 2D collisions 
must be occurred under frictionless conditions. Therefore, this project aimed to develop a 
system to study 2D collision. It was designed to be able to study a collision system on a 
frictionless condition. The proposed system could display the speed and momentum in real 
time. A frictionless table was built to simulate a field of collision; a camera with detecting 
and analyzing programs written by authors were used to measure and display the speed 
and momentum of the colliding objects. The experimental result showed that the presented 
system can display the speed and the momentum in real time with accuracy of 94.97 %. 
This result demonstrated that the developed system can be used to study the collision in 
two dimension. 
 

[Purpose of the project] 
      This project is determined to create a physics kit for using in 2D collision experiments 
that can measure momentum in real time. 
 

[Methodology] 
      The research methodology follows these steps:  
      1) Researched relevant knowledge. 
      2) designed a prototypes in Sketchup and constructed frictionless field. 
      3) developed a software. 
      4) tested the prototype and improve both hardware and software. 
      5) collected and compared results with ideal calculations. 
 

[Results of the study] 
      The experiment portrayed 2 events:  
      1) The frictionless field worked properly 
      2) the average error percentage detected in the frictionless field was around 5.03. 
 

[Conclusion] 
      The observations can be concluded as follows: 1) The developed system can measure 
the interested quantities of objects, and 2) the experimental results showed that the 
presented system can display the speed and the momentum in real time with an accuracy 
of 94.97 % 
 

[Future study plan] 

• The system can detect more accurately. 

• The system can be developed into model for a study of 3D collision. 
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[Background] 
      Cooking oil that has been repeatedly deep-fried until the oil starts to deteriorate and 
induce changes physically and chemically will lead to the creation of polar compounds, 
harmful substances to our health. Currently, there are highly-accurate total polar 
compounds indicators which are still expensive. 
 

[Purpose of the project] 
      Therefore, this study focuses on the observation of deterioration effect by using light 
absorption techniques, depending on the color of the oil. This research is aimed to find the 
correlation between the absorbance time, the deep-frying time, and the effects of oil 
types and food types on the absorbance. 
 

[Methodology] 
      To investigate the factors affecting the change of absorbance in cooking oil, the type of 
vegetable oil was tested as a factor. French fries were fried with vegetable oil at 160 ± 5 °C. 
The ratio of French fries to the oil of 1:10. A period of deep frying for each set of food was 
10 minutes, over 3 hours. 5 mL of cooking oil was collected every 15 minutes after start 
deep frying. The oil sample was divided into 2 sets; 4 mL of oil was used to analyze the 
absorbance at the wavelength 380-900 nm through spectrophotometer calibrated with 
water and 1 mL was tested with the polar tester. For the type of food as a factor of 
effecting the deterioration rate, French fries were replaced by chicken meatballs in the 
experiment procedures. Deep -frying characteristics, including continuity and 
intermittence, also play a role in a deterioration rate. French fries were fried with palm oil 
in the ratio of French fries to the oil of 1:10 and with the same condition as before. 
However, the deep-frying period was separated into two part: first 90 minutes frying 
French fries continuously, and next 90-minute continuous deep frying (using deep-fried oil 
from first part after cooling down for 3 hours). The oil was evaluated for total absorbance 
change after the oil was cooled down. To find the appropriate range and value of 
wavelength to analyse the relationships between absorbance and deep-frying time, and 
area under curve of absorbance and deep-frying time, the data obtained from all of the 
experiments were analysed. Using R-squared as an indicator of each wavelength for the 
most accurate relation. 
 

[Results of the study] 
      Results showed that the relationship between the absorbance (Y-value) and the deep-
frying (X-value) time; over the period of 0 to 3 hours, were linear as y = 0.002x+0.041 (R-
squared = 0.993), y = 0.002x+0.035 (R-squared = 0.999), and y = 0.001x+0.012 (R-squared = 
0.996) for the palm oil, the soybean oil, and the sunflower oil respectively. 
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[Conclusion] 
      In addition, the results also presented that French fries caused the oil to deteriorate 
faster than chicken meatballs. Furthermore, all results demonstrated that absorption of 
light can be used to indicate the quality of the repeatedly used oil. 
 

[Future study plan] 
      Oil Quality Identification By the relationship between absorption and frying time 
obtained from this project does not covered in all cases. Therefore, other factors: frying 
temperature, and food initial temperature, need to be involved in the experiment and 
longer period of deep frying is also necessary in order to create a practical device. 
 

[Keyword(s)] 
Deep frying oil, Deep fried food, Absorbance, Polar compounds, French fries, Meat balls 
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[Background] 
      At the present, Thai people receive sodium from food more than twice the amount 
prescribed by the World Health Organization. A salinity meter can be used to prevent 
excessive salt consumption. This project aims to study and develop methods for measuring 
the salinity of a cooked meat (cooked chicken) by Arduino processing. This study is divided 
into 2 parts: 1) A study of relationship between resistance and saline concentration and   
2) a study of relationship between the salt concentration and the resistance of cooked 
chicken was investigated. 
 

[Purpose of the project] 
      1)  Determine the relationship between salt content in meat semi-solid foods and 
electrical conductivity. 
      2)  Build a prototype of salt-content meter in cooked meat semi-solid foods. 
 

[Methodology] 
      The methodology was divide into 2 parts: 1) Finding the relationship between water 
resistivity and salt content in water and 2) finding the relationship between the resistivity 
of chicken breasts and the salt content in the chicken breast.  
      In the first part, equal amounts of salt water in different concentrations (2-30 grams 
per 100 ml of water) were prepared. After that, resistivity of the solutions encoded by 
Arduino was measured. Finally, the graph between resistivity and salt concentration was 
plotted to find the graph’s equation.  
      There were 7 steps in the second parts. First of all, chicken breasts were cut into 30-
gram pieces. Then, the chicken breasts were soaked in salt water at a concentration of 2%, 
6%, 10% gram / ml for 30 minutes. After being soaked, the chicken breasts were 
microwaved at 450 watts for 3 minutes. Added water equal to the volume of water before 
the chicken breasts were soaked, and measure resistivity with Arduino. In the fifth step, 
compared salt content to find how much salt was in the chicken breasts. Sixth, used 
Arduino to measure average value of resistivity in the chicken breasts by poking the probe 
on the chicken breasts’ surface.  
      Finally, coded Arduino to show the result in colors indicating the levels of danger. World 
Health Organization (WHO) recommends that adults should consume less than 5 grams of 
salt per day. Hence, this project proposed a salinity-meter scale of 3 levels. The first level is 
represented by a green light, which means that the cooked chicken has 0.03 grams of salt 
per 30 grams of the cooked chicken. In the second and the third levels indicated as follows: 
the yellow light means that the cooked chicken has 0.3 grams of salt per 30 grams of the 
cooked chicken and the red light means that the cooked chicken has 2 grams of salt per 30 
grams of the cooked chicken. 
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[Results of the study] 
      Firstly, the relationship between resistant and concentration of salt water (NaCl)  was 
investigated by preparing 50 ml of  2, 4, 6, 8, and 10% (grams per 100 milliliters) NaCl 
solutions, and resistivity was measured by multimeter. In the second part, the results were 
plotted in a graph to determine the equation of resistant and concentration of salt water 
(NaCl). As the calculation has been done, it is found that the equation is y = 614.26x-0.179, 
where y is the water resistance and x is the amount of salt (grams) in 50 milliliters of water. 
Finally, the relationship was used to code in Arduino. The Arduino was used to process the 
amount of salt in our salinity meter. The study found that if the amount of salt of 30 grams 
cooked chicken were 2 grams (dangerous level), 0.3 grams (quite dangerous level) and 

0.03 grams (not dangerous level), the resistance of cooked chicken were 800  200   

1000   200  and 1,200   200 ,  respectively. In addition, this obtained relation 
between amount of salt and resistance of cooked chicken was used to design a prototype 
of salinity meter for semi-solid food to warn excessive salt consumption. 
 

[Conclusion] 
      The equation for the relationship between water resistivity and salt content in water is 
y = 614.26x-0.179 where y is the water resistivity and x is the salt content (g) in 50 ml of 
water. Various colored-light displays show safety from an Arduino-built salinity meter; 
Green light, resistivity of more than 1,200 kilohms, yellow light, resistivity of 1000-1,200 
kilohms, and red light resistance is less than 1,000 kilohms. The red light indicates that 
there is more than 0.3g of salt in 30g of chicken. The yellow light indicates that there is 
approximately 0.03 to 0.3 g of salt in 30g of chicken, and the green light indicates less than 
0.03g of salt in 30g of chicken. 
      In measurement, when our salinity meter probe is stabbed in the cooked chicken 
breasts, the electric potential is processed with Arduino  then display the output as 
different color of LED according to the levels of salt concentration. Our meter can be used 
to measure salinity in the cooked chicken breasts and displays three colors with the light 
emitting diodes to indicate the amount of salt in the cooked chicken by green light  (not 
dangerous), yellow light (quite dangerous), and red light color (dangerous). 
 

[Future study plan] 
      This meter can be improved to measure a wider kinds of meats. 
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[Background] 
      Traffic jams cause many problems for people around the world. Nowadays, there are 
many traffic flow models that allow a study of a traffic system on a microscopic level such 
as the car-following model and Cellular automata (CA) model. The CA model is widely used 
to simulate the transport system. In the CA simulation, the time, vehicle position, speed 
and acceleration are discrete variables. The speed of a vehicle is defined as the discrete 
lattice (cell) number movement in each time step. The road is divided into unit cells. A cell 
or a few cells represents a vehicle. This model is appropriated to simulate traffic flow in 
the complex system. 
 

[Purpose of the project] 
      This project aims to create a traffic signal management model in the intersection system 
that can be used to simulate the traffic signal duration that causes efficient vehicle outflow. 
The rate of vehicles entering the intersection, vehicle speed, average speed, and flow rate 
of the vehicle were calculated to study the effect of traffic lights duration on the average 
speed of vehicles passing through the junction. 
 

[Methodology] 
      In an experiment, a light management system in an intersection system was simulated 
by applying the NS model of the four-lane to two-lane intersection. The simulation was 
based on the NS model and considered by the probability of random driving behaviour. The 
lane-changing action is not allowed in this simulation. In the NS model, the position of each 
vehicle in each step was calculated under four main rules: 1) Accelerate the vehicle to 
maximum speed when there was no vehicle at the front; 2) Decelerate the vehicle when 
there was other vehicles at the front to avoid collision; 3) Move the vehicle forward 
accordingly to the adjusted speed; and 4) Observe random deceleration that may occur with 
probability due to a driver’s behaviour. In the intersection system, the vehicles were 
generated into four-lane traffic and once reaching the traffic stop light would be transferred 
to two-lane traffic. Observation was focused on the relationship between time duration of 
traffic light signal and the traffic flow by analyzing vehicle density and averaged speed. The 
time evolution of the average speed and density and the relation between density and 
average speed. The duration of traffic light signals and the traffic flow were discussed by 
analyzing average speed and density. Important quantities were defined as follows: Speed 
is a number of cells that a vehicle is moved divided by step time; an average speed is defined 
as the average of all vehicles’ speed in the system. Unit of the speed is cells/step time. In 
this simulation, the maximum speed of the vehicles (Vmax) is 20 cells/step time. Density is 
the total number of the vehicles divided by total cells in the system before the vehicles pass 
the intersection. 
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[Results of the study] 
      Our developed program can be used to simulate the light management in the 
intersection system. This model can be used to calculate the average speed and the density 
of the vehicles corresponding to the NS condition. Our simulation results showed that at a 
low inward rate, the longer period of signal stop yielded a lower average speed, and no 
signal stop produced the highest average speed. At a high inward rate, no signal stop yielded 
the highest average speed, but longer signal period simulations have more average speed 
than shorter periods. A decrease of average speed is caused by random driving behaviour. 
 

[Conclusion] 
      The developed program can be used to simulate the flow of a vehicle in a common 
junction in accordance with specified conditions. Traffic flow model for the four-lane traffic 
to two-lane traffic with traffic stop light signal intersection system was simulated. The 
experimental result showed that the time evolution of average speed and density and the 
density-average speed diagram can be used to describe the traffic situation. The simulation 
can be used to simulate and determine an appropriate duration of traffic light signal to 
handle the vehicle flow going through the intersection. Different inward rates need 
different timing of the traffic stop light to prevent the traffic congestion in the intersection 
area. Actually, not using traffic stop lights is the best way to promote the best traffic flow. 
 

[Future study plan] 
      This system can be developed to stimulate the multi-lane systems for various kinds of 
vehicles. 
 

[Keyword(s)] 
Cellular automata, Traffic flow model, Average speed, Density, Flow rate 
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[Background] 
      Statistically, 8 million tons of waste were released into water each year; this makes a 
great impact on marine lives. However, according to previous researches, there is no 
equipment that can collect the trash both floating on the surface and sinking under water. 
 

[Purpose of the project] 
      Therefore, this project aims to achieve 3 goals:  
      1) To invent a machine that is able to collect the trash floating on the surface of water      
      2) To invent a machine that is able to collect the trash under water  
      3) To invent a machine that is able to decrease the amount of trash in sources of water. 
 

[Methodology] 
      The project’s methodology was designed as follows:  
      1) Designed a model of the machine by using Sketch up 2018  
      2) Edited and improved the model to be lighter and more balanced  
      3) Built the machine by combining a 15x20x25 𝑐𝑚3 prism structure, which made from 
PVC pipe and a plastic net  
      4) Waterproofed two motors and a controlling pad 
      5) Assembled the motors with the main structure 
      6) Connected the circuit (two motors and a controlling pad  
      7) Test the functions of the machine by focusing on the relationship between 
electromotive force and the speed, capacity of the machine depending on the different 
density, and the efficiency of collecting more trash while there are some trashes inside. 
 

[Results of the study] 

   
 

[Conclusion] 
      From the design and invention of the waste collector, several factors affected the 
efficiency of the machine: the materials used to make the machine and its shape and the 
movement mechanism. Even when the machine was improved, there were several other 
factors that affected its performance such as the magnitude of the voltage, the position of 
the machine submerged in water, water resistance, and air resistance. However, the 
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machine was not able to dive into water to collect the trash under water. Therefore, these 
could be the main focus of the study in the future: the machine’s performance testing and 
mechanism development. 
 

[Future study plan] 
      In the future, this project can be further studied in the following aspects: 
     1) Improve the efficiency of machine testing. 
     2) Manage the controlled variables to be more stable. 
     3) Change the default variables that may affect the speed of the machine. 
     4) Add movement mechanisms for diving and submerging into water. 
     5) Add a variable resistor to adjust the speed; and 6) make a wireless control panel. 
 

[Keyword(s)] 
Machine’s efficiency-capacity and average speed 
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[Background] 
      Graphene is a two-dimensional material consisting of carbon atoms arranging in 
hexagonal patterns. Recent research by Tarnopolsky G., et al (2019) has found that by 
twisting double-layer graphene by 1.1 ° at 1.7 Kelvin, the bilayer graphene exhibits 
superconductivity properties. Furthermore, another research by Yan W., et al (2013) has 
concluded that by applying stress to the bilayer graphene, its band structure changes 
directly corresponding with its electric conductivity. 
 

[Purpose of the project] 
      This project aims to study the effect of electronic properties of graphene under stresses 
and find a proper condition for superconductivity. 
 

[Methodology] 
      In this research, physical and electronic properties in twisted and stressed double-layer 
graphene by Density Functional Theory (DFT) calculation method and changing the crystal 
structure of double-layer graphene to find possibility of superconductivity in bilayer 
graphene were studied. 
 

[Results of the study] 
      Applying biaxial stress on bilayer graphene stretched the distance between atoms and 
increases the energy of bonding electrons resulting in the separation of band gap. Twisting 
the layers of bilayer graphene with an angle between 0.0° to 2.0° shrank the band gap as it 
increased stability hence the value of VBM. The effect of adding both types of stresses was 
consistent with adding each type of stresses separately, and the effect of torsional stress 
was much more significant than that of biaxial stress.  
 

[Conclusion] 
      The project can be concluded in 4 aspects: 1) Applying biaxial stress on double layer 
graphene stretches the distance between atoms and increase the energy of bonding 
electrons resulting in the separation of band gap; 2) twisting the layers of double layer 
graphene with an angle between 0.0° to 2.0° shrinks the band gap because it increases 
stability hence the value of VBM; 3) by adding both types of stresses, the results stay 
consistent with adding each types of stress separately; and 4)   the result of twisting 
(torsional stress) is much more significant than that of biaxial stress. 
 

[Future study plan] 
      This project can be developed into studying effects of temperature on density of state 
and find a condition for superconductivity at a higher temperature. 
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Figure 1: Band structure of double layer graphene 

Figure 2: 3D-graph shows the relationship between band gap, angle, and applied 

strain of Bilayer Graphene crystal structure 
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[Background] 
      Study of Sound Waves Which Speaker Hear Themselves studied the sound spectrum 
and sound transmission loss when passing through bones and body tissues to increase the 
accuracy of sound recording or broadcasting. Experiments are divided into two parts. The 
first is to simulate the sound’s properties: pitch and intensity. The project was managed by 
using the spectrum compared with frequency, calculated from sound absorption properties 
of bones and tissues. The second part is to create and build the application to collect 
statistical data of amplitude changes in each frequency range. The results showed that 
listeners hear the speakers or the sound conducted through the air (air conducted) having 
a pitch and intensity more significant than the sound which speakers hear themselves or 
the sound conducted through bones and tissues (body conducted). That means the sound 
is being high-pitched in every frequency range. 
 

[Purpose of the project] 
      The project aims to study sound and transmission loss patterns when the sound travels 
from the larynx to inner ears through a medium, including bones and tissue in each 
frequency bandwidth. The result of this research will demonstrate differences between 
actual sound and sound that speakers hear themselves. Furthermore, the result can be 
applied in equalizer to convert the sound from microphones or voice memos to be more 
accurate to what the speaker hears, which can consequently encourage the speaker's 
confidence. 
 

[Methodology] 
      In both experiments, the project was focused only on frequency range that human 
could receive. Therefore, the limitation of frequency was set a range of 27.5 Hz to 14080 
Hz. 
The simulation 
      The MRI scan photo (Axial Cutting) of the human's head was used as a source for the 
model. The photo was processed by labeling it into each organ as a data preparation 
before the simulation. Each organ had its own acoustic properties including transmission 
loss and absorbance. To simulate the sound traveling through the model, the system was 
calculated by the SPH Algorithm, which devised the model's area into a small particle. Each 
small particle represented the pressure of sound in a particular frequency, and it 
conducted their neighborhood particle in time order. The calculation of each particle 
weighed from the previous particle by their absorption value, which could be reached 
from acoustic data from the data preparation process. the start location particle started 
from larynx position to inner ears location. 
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The statistical questionnaire experiments 
      An iOS app was created as an adjustable sound equalizer data logger and had the target 
group adjusted their voice into the form they feel is accurate with the sound they hear 
themselves. The users adjusted the equalizer with five slider bars; each represented a 
specific frequency octave. 
 

[Results of the study] 
      The result showed a relationship in transmission loss and frequency from both the 
simulation and the statistical questionnaire experiment, as shown in the figure section 
below. 
 

[Conclusion] 
      The study was conducted in two methods: The simulation and the statistical 
questionnaire experiment. The simulation showed that the sound wave was changed in 
some parameters; one was the pitch. The pitch of sound was deducted by 7.74 Hz when 
passing organs, including tissues and bonds. In the statistical experiment, data also showed 
a decrease in pitch of the sound. Moreover, the trend of transmission loss in the sound 
spectrum is higher when the frequency is higher. The simulation and the statistical 
questionnaire experiment concluded that the pitch of sound that speakers heard 
themselves was lower than the actual sound. Otherwise, the sound which speakers heard 
themselves was deeper than the actual sound. 
 

[Future study plan] 
      For future studies, this work could be observed in details by conducting an experiment 
with the physical body. Moreover, our model is based on the only sample from one source, 
the MRI, which might not match everyone since humans are different in term of a physical 
body, including race, gender, and obesity. Testing with the real body by insert sensors in the 
human body might give a different result. 
 

[Keyword(s)] 
Sound wave, Sound simulation, Human voice, Human acoustic property,  
Sound transmission, Sound absorption 
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[Background] 
      According to many lumber trades, logs need to be examined whether they are suitable 
and compatible with the requirements of products or not. Regularly, some trees must be 
cut down to assess their properties, which may be a waste of time and supply. Regarding 
to the problem, our project aims to investigate the effect of moisture content in a timber 
on ultrasonic waves, focusing on how moisture affect to wave’s speed propagated through 
a piece of timber. 
 

[Purpose of the project] 
      Two focuses of the study are as follows: 1) Identifying relationship between speed of 
sound wave and moisture in wood, and 2) Applying relationship between speed of sound 
wave and moisture in wood to measure moisture content in living trees without cutting any 
part of them. 
 

[Methodology] 
      The research was conducted in the following steps:  
      1) Sliced eucalyptus logs into a 5-centimeters diameter, cylinder shape with                        
3-centimeter height. 
      2) Soaked the woods into water until mass of the wood became stable. Measure the 
weigh the wood after the soaking. 
      3) Dried wood in an oven at 95-degree Celsius for 1 hour. Then, weigh the wood.  
      4) Used a function generator to generate sound waves at specific frequencies through 
wood and received the wave at another end with an oscilloscope. After that, calculated 
speed of sound by different phrases of wave. 
      5) Repeated step 3 and 4 until wood mass became stable. Took note and considered 
the lowest wood mass as dried wood mass. 
      6) Calculated moisture content in wood by ratio of water mass in wood (difference 
between wood mass at each point and dried wood mass) and dried wood mass 
      7) Identified relationship between speed of sound in wood and moisture in wood. 
 

[Results of the study] 
      From the eucalyptus wood samples, the relationship between speed of sound wave and 
moisture in wood was linear with an equation y = -22.969x + 3988.4 and 0.704 r-squared. 
 

[Conclusion] 
      The relationship between speed of sound wave and moisture in wood shows that speed 
of sound waves passing through wood have a direct proportion relationship to negative 
value of moisture in wood. Since sound wave speed in solid is higher than speed in water, 
we concluded that this relationship is caused by water in wood reduce solidity of wood 
structure. 
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[Future study plan] 
      In the future, this project can be seen in terms of development of velocity-measuring 
method and alteration of sound wave from longitudinal direction to diametrical direction.   
 

[Keyword(s)] 
Moisture in wood, Speed of sound wave, Oscilloscope 
 

 

  
Figure 1: Relationship between speed of sound wave and moisture in wood. 

Figure 2: Drying wood in oven Figure 3: Soundwave sending method 
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[Background] 
      Nowadays, wood industry plays a big role in Thailand’s economy. Also, wood density is 
one of the major factors that indicate how the woods can be used. 
 

[Purpose of the project] 
      This project aims to find absorbance of functional groups in woods with different 
density, find effects of moisture to the functional groups’ absorbance measurement, and 
compare the relationship between absorbance and density in wood. 
 

[Methodology] 
      First of all, wood quantity was measured by using FTIR method results that is in every 
functional group in wood has specific frequency which is the peak of a graph between 
wave number and absorbance. For the wood, most of its functional groups proper 
frequency is in the length of far-infrared. Therefore, the experiment was to find which 
frequency in far-infrared should be used for each functional group to find their quantity. 
After that, included error analysis. Lastly, tested more wood samples. 
 

[Results of the study] 
      For the second experiment, the same method in the first experiment was repeated, but 
wood types were changed from plywood to 3 types of wood: Rubber, Pine, and Balsa. 
However, it was hard to control their thickness; therefore, the experiment was shifted in 
focus to find the relationship between absorption coefficient and density instead. In 
addition, absorbance could be converted to absorption coefficient by using Beer-Lambert’s 
Law. 
 

[Conclusion] 
      The more density, the more absorption coefficient was measured. Finally, trends from 
the experiment can be used to create the equation for find density of other wood. 
 

[Future study plan] 
      1)  Including error analysis 
      2)  Testing more wood samples 
 

[Keyword(s)] 
Absorbance, Absorption coefficient, FTIR, Far-infrared, Wave number 
 

 

  



- 268 - 

 

 

PH-10 
 
Filament recycle machine from used PLA 
 

Suraphum Changlek, Verabhat Rittikulsittichai, Thanatphong Chawong &  
Chakrit Samarnrak 

 

Mahidol Wittayanusorn school, Nakhon Pathom, 73170, Thailand 
Correspondence should be addressed to S.C. (s6107713@mwit.ac.th) 
 

[Background] 
      Nowadays, there are a lot of new innovations included 3D Printer. 3D printer has many 
benefits to our life, but this innovation still has some disadvantages; for example, they use 
quite expensive filament and may make a mistake. We have lost a lot of PLA filament  
according to the above reasons, so we have been working on this project. The purpose of 
this project (Filament Recycle Machine from Used PLA) is to find optimum temperature 
and rate of feeding plastic powder for recycling failed pieces or supporting structures of 3D 
printed by our own recycling machine. The temperature for the melting process of the 
waste fiber can be changed by turning a heater on or off by receiving temperature from 
thermometer. For the rate of feeding plastic powder, it depends on the rotating speed of a 
plastic-driving screws which are in control of Arduino Mega 2560 board. Finally, study the 
impact of these variables on the efficiency of recycle plastic fibers. 
 

[Purpose of the project] 
      The purpose of our study is to create used PLA plastic 3D printer and compare our 
products’ properties with the original structure.   
 

[Methodology] 
      1)  Prepare wasted PLA filament. 
      2)  Then we mash it in to plastic fragments. 
      3)  Test feeding mechanic. 
      4)  Set the recycle machine with various speeds of motor and temperature.  
      5)  Record results. 
 

[Results of the study] 

 
Graph 1: Diameter of plastic filament from various speed and temperature 
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[Conclusion] 
      We found that the printer can produce the plastic filament being  breakable and 
unstable shape for use again.   
 

[Future study plan] 
      For now, many conditions including Young’s Modulus of filament   which relate to filament 
properties have not been tested yet because of limited capital and material.   
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PLA plastic, 3D printer, Arduino 
 

 

  

Figure 1:  recycling machine Figure 2:  PLA filament from various temperature 
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[Background] 
      The most common printer model is Fused Deposition Modeling (FDM), which has 
disadvantages about speed, rough surface, and complex object. To compensate for such 
disadvantages, the method of Digital Light Processing (DLP) can be used, however, this 
method is far more expensive in terms of both machine and material. 
 

[Purpose of the project] 
      This project proposed the prototype of DLP printer with relatively reasonable cost. 
 

[Methodology] 
      This machine relies on the process of polymerization which hardens liquid resin when 
exposed to the ultraviolet light in a specific area on the entire layer, speed up all the process 
compared to the previous method. A common projector is slightly modified and used to 
project precise image of a layer. A container made of polypropylene plastic is used to 
contain the resin, and aluminum bar is used to make a platform. 
 

[Results of the study] 
      According to the experiment, this printer turned out to be a success: compensated 
almost all the disadvantages presented in FDM printer. Unfortunately, the invented printer 
still shows signs of inaccuracy in terms of size management and low resolution of the 
object. 
 

[Conclusion] 
      It was found that a container made of polypropylene plastic is used to contain the resin, 
and aluminum bar is used to make a platform. About the time to solidify the resin, at least 
10 seconds is recommended for 0.2 millimeters of thickness, and at least 25 seconds is 
recommended for 0.4 millimeters of thickness. It was found, by chance, that in the process 
of changing the layer of printing, lifting a printing base more than necessary then lowering 
it to the actual position later solved the problem of resin’s exceptional viscosity that flows 
slowly in tight space such as between 0.2 millimeters layer. 
 

[Future study plan] 
      All of the above has shown that the low cost and high resolution DLP 3D printer is indeed 
possible and have a potential to continue the research. Further studies should be done on 
selecting better equipment, such as more contrast of the projector, online printing and 
remote controlling via Raspberry Pi, automatically resin refilling, outside light covering, 
cooling system, more stable frame, and custom resin container. 
 

[Keyword(s)] 
3D printer, Digital light processing 
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[Background] 
      Nowadays, durian is one of the most popular and common fruits in many markets, but 
most consumers are not aware of how to choose the durian with their preferred ripeness. 
Most merchants can tell the difference of the ripe and unripe durians by listening to the 
striking sound of durian, which made us want to create an application that can distinguish 
the striking sound of ripe and unripe durians. 
 

[Purpose of the project] 
      To help durian consumers select their preferred durian ripeness by using an application 
to analyze the striking sound. 
 

[Methodology] 
      1)  Harvest 10 durians on the same day. 

      2)  Strike the durians to generate sound. 

      3)  Bring a receiver device (smart phone) to pick up the resulting sound. 
      4)  Gather the fruit in many cases such as ripe, not overripe. 
      5)  Analyze the sound by PRAAT. 
      6)  Create a graph and an equation describing time and the frequency of the sound. 
      7)  Create an application. 
 

[Results of the study] 

 
      The Y axis shows the frequency of the sound in Hz and the X axis shows the storage 
time in Hrs. 
      The blue dots indicate the predicted frequency at a stored time. 
      Y = 0.102X2+18.650X+32.200 
      R2=0.9567 
     (Calculated in 500-1000 Hz only) 
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[Conclusion] 
      We can use the frequency of the striking sound to predict the stored time of a durian 
by the equation Y = 0.102X2 + 18.650X+ 32.200 where Y is the frequency and X is the stored 
hours. 
 

[Future study plan] 

• Try using this method to test the ripeness of other fruits such as avocados. 

• Try using Laser Doppler Vibrometer to obtain the frequency in some situations such 
as in industrial level. 

• Develop an application to make the process easier. 
 

[Keyword(s)] 
Resonant frequency, Spectrogram, Fast fourier transform, Frequency domain,  
Time domain, Waveform, PRAAT 
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[Background] 
      In a physics class at our school, the fall of a magnet through vertical metallic pipes of 
the same length was demonstrated in order to introduce to Lenz’s law and Faraday’s law. 
At that time, we really wondered how the same magnet moved with different speeds and 
fell on the ground at different times when moving through different types of pipes. 
Unfortunately, there is no cheap experimental device in s chool to illustrate the 
electromagnetic braking and show how the magnet moves inside the conducting pipes. 
Therefore, we aim at developing an experimental device to study the motion of magnet 
falling through conducting tubes using Arduino and real-time display. 
 

[Purpose of the project] 
      Our work mainly focuses on designing and creating the device to study the motion of 
magnet falling through metallic pipes using Arduino and real-time display. 
 

[Methodology] 
      To study the electromagnetic braking of the magnet falling in metallic pipes, we drop 

three types of cylindrical magnets (20 mm in diameter and 20 mm in length) in aluminum 

tube and copper tube (7/8 inch in diameter and 1 m in length). Three different types of 

magnets are neodymium, samarium-cobalt, and ferrite magnets. 

      Theoretical analysis: we use Lenz's law and Faraday's law to analyze the motion of the 
magnet by considering the magnitude of the vertical force 𝐹𝑧 acting on the magnet as 
follows: 

𝐹𝑧 =
15

1024
𝜇0

2𝑚2𝜎 (
1

𝑎3
−

1

𝑏3
) 𝑣 = 𝑘𝑣 

where 𝑘 is the constant of proportionality, 𝑣 is the velocity of the magnet, 𝑚 is the magnetic 
moment, 𝜎 is the conductivity, 𝑎 is the radius inside a pipe, 𝑏 is the radius outside a pipe, 
and 𝜇0 is the permeability of free space. This force is a resistance force which is similar to 
that exerting on spherical objects moving in viscous fluid. 
      Designing and developing device: The attached pictures show the model of our device. 
Various structures of our device were produced using 3D printer and laser cutting machine 
at the workshop of our school. 
      Result analysis: The working principle of this device is to use a pulley to attach to a 
magnet and attach to a shaft, and then the shaft rotation speed will be measured with a 
gear attached to the shaft. The measurement includes two types of sensors, optical and 
infrared counting sensors, to reduce projections in the measurement. We can calculate the 
speed of falling magnets by computing the number of revolutions per second (frequency) 
and shaft radius. The results obtained by measuring with our device agree with the 
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equation of motion calculated from the theory. The velocity of the falling magnet decreases 
and converges to a constant value called the terminal velocity. 
 

[Results of the study] 
      We obtain similar experimental results in aluminum and copper tubes but the duration 
of the entire motion of the magnets in copper tube is longer than that in aluminum tube. 
This implies that electromagnetic braking depends on the properties of metals. At the 
beginning of the fall, the velocity of the magnets increases suddenly due to gravity. Then, 
it reaches a constant terminal velocity. Among three types of magnets, the neodymium 
magnet has the smallest velocity. This can be explained by the most intense magnetic field 
of neodymium magnet that results in the greatest resistance force due to electromagnetic 
braking. 
 

[Conclusion] 

• We have achieved to develop our first experimental device. We have demonstrated 
that the velocity of the falling magnet varies as a function of time due to the 
electromagnetic braking. The velocity increases at the beginning and reaches a 
constant terminal velocity at the end of the motion.  

• Experimental results could be fitted by theoretical calculations derived from the 
consideration based on dipole magnetic fields that are applicable to the design of 
our device and the experimental setup. 

 

[Future study plan] 
      Our work could pave the way for further similar studies and our device could be 
improved and used as teaching materials in electromagnetism classes both in high school 
and undergraduate levels. 
 

[Keyword(s)] 
Experimental device, Magnetic braking, Lenz’s law, Faraday’s law 
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[Background] 
      Worldwide air pollution has been caused by PM2.5, standing for particulate matter 
having diameter less than 2.5 µm, found in many countries, especially in Thailand. Main 
sources of PM2.5 in Thailand are vehicle engines and agriculture burning. This may lead to 
irritation in respiratory system, artery occlusive disease, and lung cancer. At present, there 
are several applications showing daily the level of PM2.5 in the air in µg/m3, known as air 
quality index (AQI). The AQI is derived from wide-range data analysis which is not real-time 
prediction. In this study, we are interested in predicting the quantity of PM2.5 at the 
center of Bangkok, Thailand, where the emission of PM2.5 is mostly originated from the 
combustion of fuels in motor vehicles, and the accumulation of PM2.5 is very high in 
winter. 
 

[Purpose of the project] 
      The purpose of our study is to develop a new methodology to predict the PM2.5 
concentration more precisely at the center of Bangkok, Thailand, at specific times using        
K-Nearest Neighbors process. 
 

[Methodology] 
      The K-Nearest Neighbors (K-NN) approach is a simple algorithm which stores all the 
available cases recorded in the past and uses them for predicting the value of a variable 
based on how its neighbors are. Five major factors having impact on the PM2.5 quantity 
are temperature, relative humidity, quantity of PM2.5 on the day before the prediction day, 
wind speed, and wind direction. The first three factors are used to predict the concentration 
of PM2.5, while the others are used to predict the discrepancy of the predicted PM2.5 
value. These five types of meteorological data of the years 2017-2019 in the area of Pathum 
Wan district, the center of Bangkok in Thailand, were studied. Temperature, relative 
humidity, wind speed, and wind direction were provided by the Thai Meteorological 
Department. We received PM2.5 data from the Pollution Control Department of Thailand. 
Five sorts of data of the same date were chosen to be analyzed at five specific times from 
7.00 a.m. to 7.00 p.m. (every three hours). The data analysis was carried out in three 
durations: summer (from mid-February to mid-May), rainy season (from mid-May to mid-
October), and winter (from mid-October to mid-February). 
 

[Results of the study] 
      The obtained results allow us to predict the concentration of PM2.5 at five specific 
times from 7.00 a.m. to 7.00 p.m. (every three hours) during the years 2017 -2019. 
Although the errors of the prediction are still large, the predicted values and the data of 
PM2.5 quantity show similar trend lines. Hence, our study could provide useful information 
for other similar studies. 
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[Conclusion] 
      Our study shows a new methodology based on the K-NN process to predict the 
concentration of PM2.5 in Pathum Wan district, the center of Bangkok in Thailand. We 
classified meteorological data into two parts: the first part consisting of temperature, 
relative humidity, and quantity of PM2.5, and the second part consisting of wind speed 
and wind direction. Meteorological data of each part were split into two groups: training 
data and validation data. We obtained the ratio of the training data to validation data and 
the number of the “nearest neighbors” for each specific time in each season that give the 
least errors between the predicted PM2.5 value and the selected PM2.5 value. In spite of 
the limitation of our meteorological data, we have achieved to get similar trend lines of 
the predicted PM2.5 values and the recorded PM2.5 data at five specific times from 7.00 
a.m. to 7.00 p.m. (every three hours) during the years 2017-2019. 
 

[Future study plan] 
      We are going to expand our database size to make the prediction more precise. 
 

[Keyword(s)] 
PM2.5, K-Nearest Neighbors process 

 

  

Comparison between the recorded PM2.5 data (purple lines) and the predicted PM2.5 values  

(orange lines) at 7.00 a.m. in summer, rainy season, and winter in 2018 
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[Background] 
      In our physics class in grade 11, we have learned about fluid dynamic. There are two 
types of the fluid flow which are laminar flow and turbulent flow. These types of flow are 
determined by Reynolds number. With the critical Reynolds number, we can predict  the 
flow pattern of the interested flow situations.   
 

[Purpose of the project] 
      Our work mainly focuses on finding the critical Reynolds number of the standard 
solution. 
 

[Methodology] 
      In this experiment, the critical Reynolds number will be researched by using our 
machinery called “mechanic of flow”. This machinery consists of three tubes with different 
diameters and flows with the standard fluid. Our method in this experiment is the usage of 
ultrasonic Doppler effect. First, transmit ultrasonic wave through the tube to impact the 
particles in the standard solution. Then, the ultrasonic wave will be reflected by those 
particles. Finally, the frequency from the reflected wave can be calculated into the velocity 
of the fluid, flow rate, viscosity and Reynolds number. In our experiment, the critical 
Reynolds number can be determined by observing the flow rate of those three different 
tubes. If the flow situation is laminar flow, the flow rates will resemble other tubes. If the 
flow situation is turbulent flow, the flow rates will be different from other tubes. So, the 
critical Reynolds number is the Reynolds number that changes the flow pattern from 
laminar flow to turbulent flow. 
 

[Results of the study] 
      From the experiment, we use the different standard fluid’s density, and we obtain that 
the flow rate in three tubes in different velocities is unequal but with not much difference. 
This is different from the theory which flow rates should be equal in laminar flow. When 
the velocity increases, the flow rate in each tube increases, but the difference between 
them is not that much to determine the critical Reynolds number. 
 

[Conclusion] 
      From the experiment, the use of ultrasonic Doppler effect to determine critical 
Reynolds number is exceeding our device’s limitation. Firstly, we couldn’t increase the fluid 
velocity to the level we want because the manometer couldn’t carry the amount of fluid 
from the difference of the pressure. Moreover, our device couldn’t measure the velocity 
of water accurately because there were bubbles in our experiment which led to the 
experiment errors. As a result, we did not know whether the flow was turbulent or not. 
Thus, we could not determine critical Reynolds number by using this method.                        
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[Future study plan] 
      Adjusting our device to make it capable for experiments and finding more productive 
ways to reduce bubbles.   
 

[Keyword(s)] 
Reynolds number, Turbulent flow, Laminar flow, Ultrasonic Doppler effect 
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[Background] 
      Meat is one of popular animal flesh that is eaten as food and can be prepared for 
various meat dishes. When meat is left in storage or refrigerator for too long, it would spoil 
and become waste. One can verify whether meat is still edible by smelling or considering 
the color and the texture of meat. This requires our sense perception which is not reliable. 
Therefore, we aim at creating a closed system to detect the spoilage of meat and notify 
consumers automatically. In this work, MQ136 sensor was used to measure the 
concentration of hydrogen sulfide gas (H2S) or rotten gases released from rotting meat.   
 

[Purpose of the project] 
      To create a closed system to detect the spoilage of meat and notify consume rs 
automatically. 
 

[Methodology] 
      We created a closed system which is a cubic box made of acrylic sheets of dimension 30 
cm x 30 cm x 30 cm. We installed the MQ136 sensor inside the box to measure the H2S 
concentration. The experimental method is divided into three parts as follows: 
Part 1: We calibrated the MQ136 sensor at various levels of H2S concentration using 
chemical reaction between sodium sulfide (Na2S) and hydrochloric acid (HCl) to produce 
H2S gases. We plotted graph showing the relationship between the H2S concentration 
versus the digits shown on the sensor. 
Part 2: We measured the amount of H2S from several types of pork of 100 grams (pork with 
and without preservatives, lean pork, and fatty pork) recorded as digits shown on the 
sensor as a function of time (every hour) until the pork becomes spoiled. Then, we plotted 
the recorded digits that can be converted into the concentration of H2S as a function of 
time. For each type of pork, we set the threshold of the spoilage. 
Part 3: We set up an LED bulb into the system and coded the program to turn on the LED 
bulb when the concentration of H2S exceeds the threshold of spoilage which represents 
that the meat is inedible. 
 

[Results of the study] 
      1)  The value we get from the MQ136 sensor is an integer. Thus, the calibration is not 
thorough. 
      2)  Meat with preservatives will spoil more slowly than meat without preservatives. But 
lean meat will spoil more slowly than fatty meat due to less bacterial distribution. 
      3)  When the analog output value is 173 or more, meat will begin to spoil and become 
unsuitable for consumption. 
      4)  LED lights up when the analog output value increases to 173 in all trials. It means 
that the program works 100% correctly. 
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[Conclusion] 
      Our closed system could be used to detect the spoilage of meat without direct contact 
with the meat and notify consumers by turning up LED bulb automatically.   
 

[Future study plan] 
      1)  Fix the cubic box to have less gas leakage.  
      2) Create a website that can send a notification about the spoilage of meat to alert 
consumers via their mobile phones. 
      3)  Do more experiments for longer duration to find the trend line of the variation of the 
concentration of H2S as a function of time in order to predict the time when the meat will 
spoil. 
 

[Keyword(s)] 
Meat spoilage, Spoilage sensor, Hydrogen sulfide sensor 
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[Background] 
      In quantum mechanics, the entanglement of particles is a phenomenon that the change 
of one particle’s quantum state causes that of another to change independently from the 
distance between both particles. This phenomenon contradicts with the principle of 
Locality, which states that a system is directly influenced only by its immediate 
surroundings. Using the BBO crystals and a simple technique, entangled photon pairs can 
be produced, and their local properties can be tested using Bell inequality.   
 

[Purpose of the project] 
      To generate entangled photon pairs using a simple technique and test their local realism 
property. 
 

[Methodology] 
      The equipment was set and aligned as shown in figure 1. First, the pairs were produced 
by type-І spontaneous parametric down-conversion process using a 405 nm diode laser 
and two BBO crystals. The technique consisted of two aluminum rails that had the same 
pivot at the position of the crystals. Then, the rails were manually moved to find the 
location of the correlated photon pairs in which the photons were collected into 
collimators attached at the end of the rails. Lastly, the coincidence counts of photon pairs 
that passed through the collimators were measured and were used to calculate Bell 
inequality. 
 

[Results of the study] 
      Strong polarization correlations of the entangled photon pairs were demonstrated with 
the Bell inequality value of S = 2.36 ± 0.20, which shows the quantum nonlocality. 
 

[Conclusion] 
      The entangled photon pairs, generated using the BBO crystals, violated the Bell 
inequality, showing quantum nonlocality. 
 

[Future study plan] 
      The quantum nonlocality property of polarization-entangled photon pairs can be used 
in the creation and development of quantum teleportation and quantum computers. 
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  Figure 1: The experimental setup 
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[Background] 
      It’s hard to get a good result in general interference experiment, because it needs to 
adjust the difference of distance between 2 ways to less than coherence length. The 
coherent length of light in the experiment is very low, so it ’s hard to set the equipment 
accurately. 
 

[Purpose of the project] 

• To demonstrate interference of single photon built by entangled photon pairs.  

• To study the interference more easily. To examine the interference more easily. 
 

[Methodology] 
      We use polarization interferometer. This equipment is divided to 3 paths. The first path 
aimed at phase change. There is quarter-wave plate that can change phase difference in a 
slow axis. In the second path, the purpose is to separate the single photon into two ways 
that have different polarization and phase difference. There are beam displacing polarizers 
(BDPs) and half-wave plate used in this path. The last path, the single photon in each way 
will have different polarization. The half-wave plate in this path will make it the same 
direction, and both of them will interfere. In this experiment, we use single photon built 
by entangled photon pairs. It made the value more accurate and also be a quantum 
experiment that can apply to other experiments. 
 

[Results of the study] 
      1)  The findings indicated that single photon that passes through the polarization 
interferometer is interfered.  
      2)  We can adjust the phase by using a labview (program on computer). 
 

[Conclusion] 
      Adjusting the phase by using a labview (program on computer) made the studying of 
interference easier than in general laboratory and also can be used in other quantum 
optic experiments. 
 

[Future study plan] 
      At the present, our experiment results are slightly unclear because of the deviation of 
the data. So, we would like to improve our measurement by carefully repeating the 
experiment and using more accurate and precise instruments. Another possible means for 
enhancing our project is to use computer programming to analyze a large amount of raw 
data so as to receive the most reliable results. 
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[Background] 
      Sanu kite is a kite that originated from the wisdom of the Northeast people, where the 
word Sanu is the head of the kite. Which has a bow-like structure with a helix fixed by a 
rope attached to the two ends and when Bai Lan hit the wind while flying the kite in the 
sky There will be a lot of pressure and strength. When the Sanu collides with the wind, it 
will cause a loud noise in the sky. And then we mix it with piezoelectric, which is a device 
that measures mechanical forces such as pressure, acceleration, vibration or other action. 
By changing the mechanical energies These are given as electrical energy. It is attached to 
the kite around the rope, which is a position where vibration can be produced. Electricity 
can be considered as another source for generating electricity, clean energy. So, this is the 
source for doing this project. 
 

[Purpose of the project] 
      1)  To study the effect of wind speed on electric generation.  
      2)  To study the electric generate of Sanu kite while floating in the sky.  
      3)  To study the effect of silica nano coatings on piezoelectric performance in humid 
conditions.  
      4)  To study the effect of wind on piezoelectric vibration on LED brightness. 
 

[Methodology] 
Part 1: studies the effect of different wind speed on the electricity generation of the kite.    
      1.1) Connect the wires, diodes, capacitors, and multimeters. With piezoelectric attached 
to sanu.  
      1.2) Use a blower using wind speed 22.8 m/s. Blow to sanu for 1 minute, then measure 
the voltage. Repeat the experiment three times.  
      1.3) Change use wind speed 25.6, 27.5, 29.4, 31.25, 32.85, 34.55 m / s. Follow steps 1.1-
1.2.  
Part 2: Study of the voltage and the electric current that occurs while the kite is floating in 
the sky.  
      2.1) Install a circuit to the kite. Take the kite up in the sky for 1 hour, then down the kite 
to measure the voltage.  
      2.2) Follow steps 2.1 but change the additional time to 2, 3, and 4 hours.  
Part 3: was studied the effect of waterproof silica nano -coating on piezoelectric 
performance in humid conditions.   
      3.1) Experiments where the piezoelectricity was in a humid condition without silica 
nano-coating and was connected to a diode, capacitor, multimeter, causing the 
piezoelectricity to be and observe the voltage at 0 5 10 15 20 s  
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      3.2) Experiment according to step 3.1 using a piezoelectric coated with silica nano-
coating.  
Part 4: The effect of the air current on the piezoelectric oscillation on the lamp brightness. 
LED light-emitting diode   
      4.1) Connect the wires, diodes, capacitors, multimeters, and LED light-emitting diodes 
to the piezoelectricity, then attached the circuit to the sanu.  
      4.2) Use a blower using a speed of 22.8 meters per second. Blow to sanu, then attached 
to The LED light-emitting diode lamp. Repeat the experiment three times.  
      4.3) Changed the wind speed 25.6, 27.5, 29.4, 31.25, 32.85, 34.55 m / s. Follow steps 
4.1-4.2 
 

[Results of the study] 
Part 1: The results were as follows at wind speeds 22.9, 25.6, 27.5, 29.4, 31.25, 32.85, 
34.55 m/s the potential difference was 0.021, 0.025, 0.031, 0.035, 0.040, 0.049, and 0.056 
Volt, respectively, and electric current were 7.13 8.45, 10.47 11.82, 13.51, 16.55 and 18.91 
mA, respectively.  
Part 2: The results were as follows at 1, 2, 3 and 4 hours, the potential difference was 068 
1.01 2.07 and 3.17 volts, respectively. The electric current was 0.23, 0.34, 0.70 and 1.07 A, 
respectively.  
Part 3: The results were as follows at 5, 10, 15 and 20 in humid conditions without silica 
nanotubes at a potential difference of 0.08, 0.09, 0.08 and 0.08 mV, respectively, in humid 
conditions with Substance Silica nano coating A potential difference of 0.10, 0.16, 0.20 and 
0.24 mV, respectively. 
Part 4: The results were as follows Wind speed 22.9, 25.6, 27.5, 29.4, 31.25, 32.85, 34.55 
m/s the potential difference was 0.021, 0.025, 0.031, 0.035, 0.040, 0.049, and 0.056 Volt, 
respectively, and electric current were 7.13 8.45, 10.47 11.82, 13.51, 16.55 and 18.91 mA, 
respectively. 
 

[Conclusion] 
      Part 1 From the results of the experiment, it can be concluded that the wind speed 
has a direct variation on the power generation. Part 2 From the results of the experiment, 
it was concluded that the floating phase of the snu kite had an effect on the occurrence 
of the potential difference and the lightning current. Directly proportional  Part 3 From 
the experiment results. In conclusion, it can be concluded that the nano-coatings have an 
effect on piezoelectric performance in humid conditions. By efficiency Close to 
piezoelectric in the absence of humidity. Part 4 From the results, the voltage and the 
resulting electric current make electricity enough to be able to light up an LED light-
emitting diode lamp 
 

[Future study plan] 
      In the future, we will bring energy from the production of electricity from piezoelectric. 
Can be applied to the IOT (internet of thing). by using sensor can Detect dust in the air or 
PM 2.5 and can report results in the phone via Blynk application. By writing code with 
Arduino 
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[Background] 
      Normally, the microscope has a big size and it is heavy to carry around for use to check 
any specimen and because of high cost of a microscope not so many schools can afford it. 
Also, the bright field microscopy is a conventional technique. It is suitable for observing 
the natural colors of a specimen or the observation of stained samples. In that case the 
specimen appears darker on a bright background. However, the dark field microscopy 
shows the specimens bright on a dark background and appears bright because they scatter 
the light from the light source into the objective. Thus, you will get a more detailed view of 
the external features and the outline boundaries due to light scattering. Samples observed 
in a dark field microscopy must be carefully prepared, as dust and other particles also 
scatter light and can interfere with observations. In addition, the sample must be smeared 
with a thin layer; too much material on a slide creates many overlapping layers and edges 
and makes structures difficult to interpret. Light scattering has been used in many fields of 
research such as physics and biomedicine. After all, fluorescence smartphone microscopy 
uses light scattering in the same way as dark field microscopy. Hence, the dark field 
microscopy has the condenser for light scattering and fluorescence smartphone 
microscopy got a perpendicular of the light source and specimen to let the light scattering 
happen. 
 

[Purpose of the project] 
      1)  Inventing the portable dark field microscope [PDFM] which is available for anyone in 
school. 
      2)  Comparing the properties between PBFM and PDFM. 
      3)  The PDFM can be used in 25x, 50x and 100x magnifications corresponding to size of 
specimen. 
 

[Methodology] 
      1)  Synthesis of Gold Nanoparticles & Prepared the PDMS mold 
      2)  Design the portable dark field microscope by SketchUp Software and print out with 
3D printer and acrylic sheets 
      3)  Testing the device by observed any specimen that had been prepared 
 Figure 1. The image from the portable bright field microscope 

(left) have got a transmitted light which makes us see pink/red 
color of strained and The image from portable dark field 
microscope (right) got a green color from the scattering of light 
property that the color that shown will be opposite in the color 
wheel which is green. The image captured with a 50x 
magnification (The specimens were early embryo of frog) 
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[Results of the study]  
      The portable dark field microscope will be available at the school. The dark field 
microscopy will show the specimens bright on a dark background, but there is some 
specific condition about scattering light that will appear the color of an image on the 
opposite side of the color wheel such as the image from early embryo of frog which in the 
portable bright field microscope the color was pink/red but in the portable dark field 
microscope the color was green. In portable bright field microscope you can see natural 
colors of a specimen or the stained samples and the specimen appears darker on a bright 
background. The portable dark field microscope has 3 magnifications 25x, 50x and 100x. 
As results we can conclude that the difference between portable bright field microscope 
and portable dark field microscope of the ostracod, early embryo of frog, normal 
chromosome W.M. that images in portable dark field microscope will be visible more 
detailed of the organelle inside the cell including with the gold nanoparticles. 
 

[Conclusion] 
      Working on the resolution of the picture that captured under portable dark field 
microscope, design some program which may help to calculate the size of specimen 
automatically. 
 

[Keyword(s)] 
Dark field microscopy, Gold nanoparticles, Surface plasmon resonance,  
Bright field microscopy 

 

  

Figure 2. The image from  portable bright field 

microscope (left) which seen by transmitted 

light and portable dark field microscope (right) 

have seen by scattering light and show the 

organelles inside.  

The image captured with a 25x magnification 

(The specimens were Ostracod) 
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[Background] 
      Nowadays academic staff and student are interested in measuring the concentration in 
classrooms. For example, a spectrophotometer can be used as a part in teaching chemistry 
lesson, especially the measurement of the concentration of solution. However, the price of 
the spectrophotometer is high that cannot be used for all science faculty staff and 
students. Therefore a cheap device for such purpose would be necessary. Here we design 
such device based on the principle of Beer-Lambert's law (A = εbc) which explains that the 
concentration of a solution is directly proportional to its absorption of light. 
 

[Purpose of the project] 
      The aim of this study is design of the instrument for measuring the concentration by 
using LED sensor which can be used to conduct experiments on Beer-Lambert’s law and 
also measure the concentration of colored solution. 
 

[Methodology] 
      1) The light source and the light sensor: We use the LED as the light source )Figure 1). 
We find a pair of LEDs in which color suitable to absorb our sample solution which is the 
purple solution by take sample solution, which is KMnO4 by preparation 10 different 
concentrations which from 10 - 100 ppm and we use Spectrophotometer to test which light 
is absorbed by purple solution. when the light intensity is low, the voltage is low and when 
the light intensity is high, the voltage is high. 
      2) The signal conditioning consists of the Low-pass filter, Amplifier (Op-Amp), and the 
Microcontroller (Arduino). The Low-pass filter is a circuit that can be designed to modify, 
reshape or reject all unwanted high frequencies of an electrical signal. Then, we use the 
Amplifier to generate a maximum voltage of 5V to be read by the Arduino microcontroller. 
       3) We built the instrument in a "black box" with the display system in the box cover 
)Figure 2). The data of the instrument will display the data from the sensor using the LCD 
20x4. We took the voltage processed to determine the absorbance value by the formula A 
= log (I0/I). Then, we make calibration of the relationship between absorbance and 
concentration. Finally, we got the equation. We wrote code and uploaded it to the board. 
 

[Results of the study] 
      The increasing of absorption value is linearly proportional to the concentration of the 
solution )Figure3(. The linear quation for this line is y = 175.18x which can be used to 
determine the concentration. 
      This project is the design of the instrument for measuring by using the LED as a sensor. 
This instrument concentrates on Beer-Lambert’s law as the main principle and uses 
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complementary colour theory to find the suitable colour of the LED pair. From the results, 
the linear equation of the relationship between the concentration of the solution (y) and 
the absorbance (x) is y = 175.18x, which we will take the equation of this graph to calculate 
the concentration with Arduino. The experimental results are in accordance with the 
theory. 
 

[Future study plan] 
      Chlorine is the most commonly used water disinfectant in applications that vary form 
treatment of drinking water and waste water but it also has a corrosive effect and can do 
chemical reactions that are very dangerous as well. Therefore we want to build a low cost 
chlorine meter by using LED sensor in the future. 
 

[Keyword(s)] 
UV – Visible Spectrophotometer, Beer-Lambert’s law, LED Sensor 

 

  
Figure 1:  Block diagrams of the instrument Figure 2:  "black box" instrument 

Figure 3:  The linear relationship between absorbance and concentration 



- 292 - 

 

 

PH-22 
 
Physics of badminton motion and its fun 
 

Ming Yin Martin LIU, Po Hei Andy CHENG, Ngai Chiu Owen LIU & Albert Hong 

 

G.T. (Ellen Yeung) College Hong Kong China (852) 
Correspondence should be addressed to M.L. (martin.liumy@gmail.com) 
 

[Background] 
      Badminton is a popular ball sport all over the world. It is interesting that the shuttlecock 
is not in ball-like shape, which is very rare in ball sports. As ball-like shape is considered as 
the streamlined shape so that the air resistance on the ball is small in the motion. 
Shuttlecock, however, will experience large air resistance in the motion. The air resistance 
will reduce the speed of shuttlecock a lot so that players can have a longer time to react 
and beat the shuttlecock back to each other. Hence, there is fun in playing badminton. 
 

[Purpose of the project] 
      We are interested in working out the equation to describe the trajectory of the 
shuttlecock. By solving the differential equations, we obtained the analytical results of the 
shuttlecock about its trajectory, range, maximum height and the time of flight. Those 
results are used in further investigations about the fun of badminton sports. 
 

[Methodology] 

      By considering the weight (�⃗⃗⃗� = −𝑚𝑔 ĵ) and the air resistive force which is proportional 

to the square of shuttlecock’s speed (𝑓 = −𝑘 𝑣𝑥
2 î  − 𝑘 𝑣𝑦

2 ĵ  for the upwards motion) in 

the Newton’s second law, we constructed differential equations of the motion of the 
shuttlecock. By imposing suitable initial conditions and performing integrations, the 
analytical results of the motion of the shuttlecock are obtained. 
 

[Results of the study] 
For the shuttlecock,  
(i) The trajectory (in 𝑥, 𝑦 coordinates)  of the upwards motion as 

𝑌(𝑥) =
𝑚

𝑘
ln |√1 + (

𝑢 sin 𝜃0

𝑏
)
2

cos [
𝑏(1 − 𝑒𝑘𝑥/𝑚)

𝑢 cos θ0
+ tan−1 (

𝑢 sin 𝜃0

𝑏
)]| + ℎ 

, where 𝑘 is the coefficient of air resistance, 𝑚 is the mass, 𝜃0 is the angle of projection, 𝑢 is 

the initial speed, and ℎ is the initial height of the shuttlecock, 𝑏 = √𝑚𝑔/𝑘 . 

 

(ii) Upwards velocity:   𝑣𝑦(𝑡) = 𝑏 tan [tan−1 (
𝑢 sin𝜃0

𝑏
) −

𝑏𝑘𝑡

𝑚
]   

(iii) Upwards displacement versus time t 

𝑦(𝑡) =
𝑚

𝑘
ln |cos [√1 + (

𝑢 sin𝜃0

𝑏
)
2

tan−1 (
𝑢 sin𝜃0

𝑏
) −

𝑘𝑏𝑡

𝑚
]| + ℎ    

 

(iv) Downwards velocity:  𝑣𝑦(𝑡) = 𝑏 
𝑒2𝑏𝑘(𝜏−𝑡)/𝑚−1

𝑒2𝑏𝑘(𝜏−𝑡)/𝑚+1
 

(v) Downwards displacement versus time t: 𝑦(𝑡) =
𝑚

𝑘
ln [

2√1+(𝑢 sin𝜃0/b)2

𝑒𝑏𝑘(𝜏−𝑡)/𝑚+𝑒−𝑏𝑘(𝜏−𝑡)/𝑚
] + ℎ    
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(vi) Maximum height of shuttlecock:  𝑦maxi =
𝑚

2𝑘
ln [1 + (

𝑢 sin𝜃0

𝑏
)
2

] + ℎ    

(vii) Time to reach the highest point:  𝜏 =
𝑚

𝑏𝑘
 tan−1 (

𝑢 sin𝜃0

𝑏
) 

(viii) Time of flight of the shuttlecock: 𝑇 = 𝜏 +
𝑚

𝑏𝑘
cosh−1 [

√1+(𝑢 𝑠𝑖𝑛 𝜃0/𝑏)2

𝑒−ℎ𝑘/𝑚 ] 

Range:  𝑅 =
𝑚

𝑘
ln |(𝑢 cos θ0)

𝑘

𝑚
𝑇 + 1| 

 

[Conclusion] 
The fun of badminton sports: 

(i) The diameter of the shuttlecock is made at about 0.06 m so that the time of flight 
is about 1.65 s, which is not too short by compared with human reaction time error 
0.2 s, or not too long. If the time of flight is longer than 3 s, the game will be boring 
since players have to wait a bit long for the fall of the shuttlecock. There is suitable 
excitement for players to play this game in this standard. 

(ii) If the diameter of the cross section of the shuttlecock is increased or decreased by 
17%, the range is changed significantly. The time of flight may decrease  (for 
widened shuttlecock) and players need faster response to continue the game. Or, 
the range may increase (for squeezed shuttlecock) and players need to have a 
greater separation to play the game. The difficulty of the game is then increased. 
The fun of playing the game is reduced. 

 

[Future study plan] 
      Study the curved motion of football by differential equations and discuss the fun of 
football sports. 
 

[Keyword(s)] 
Air resistance, Newton’s second law, Differential equations, Special functions like 
logarithmic function, Exponential function, Hyperbolic cosine function 
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[Background] 
      Nowadays, high-power devices that operate at high frequencies with a minimum of 
interference, such as mobile phones, radars, satellite receivers and medical equipment, 
are essential. All these modern devices require high-quality field-effect High Electron 
Mobility Transistors (HEMTs). Improving the manufacturing quality of HEMTs is achieved 
due to formation of a defect-free heterointerface at the semiconductor / dielectric 
interface. 
 

[Purpose of the project] 
      Using silicon nitride as a dielectric and in-situ passivation of HEMTs directly in the 
growth chamber makes it possible to reduce the number of defects on the heterointerface 
due to the exclusion of the interaction of the structure’s surface with the atmosphere. The 
general goal of this research is to improve the quality of the HEMTs. 
 

[Methodology] 
      This paper investigates the manufacturing of third group metal (Al, Ga, In) nitrides, 
coated with a layer of silicon nitride in a single technological process. Both the 
semiconductors and the silicon nitride layer are grown in special equipment for 
Metalorganic Vapor Phase Epitaxy (MOVPE). To improve the quality of the grown 
structures, an experiment needed to be carried out using a specially written program. 
 

[Results of the study] 
      As a result of this work, experimental data were obtained for the dependence of the 
growth rate of silicon nitride layer on temperature for the utilized equipment. That allows 
to achieve two specific aims of this research: analysis of the growth rates of the silicon 
nitride layer at different temperatures and an approximate estimate of the activation 
energy of the silicon nitride synthesis process. 
 

[Conclusion] 
      Achieving specific goals helps achieve the general goal, that is to improve the quality 
of the HEMTs. 
 

[Future study plan] 
      The obtained data will be subsequently used to grow HEMTs and will further improve 
the quality of production. Moreover, the fundamental characteristic (activation energy) of 
the silicon nitride deposition process that was determined may be used for modelling of 
reactors for prospective growth equipment, which will minimize negative effects in 
reactors manufactured in the future. 
 

[Keyword(s)] 
Activation energy, Silicon nitride, Metalorganic vapor phase epitaxy, Growth rate, 
Semiconductor devices, High electron mobility transistors 
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[Background] 
      A nozzles job within a rocket is to funnel hot gas that comes from the combustion 
chamber in order to produce thrust. 
 

[Purpose of the project] 
      Our project aims to find out which divergence angle produces the most thrust for 
conical nozzles, and why this may be the case. 
 

[Methodology] 
      We use a shallow water analogy to understand compressible gas. By 3D printing cross 
sections of 5 different angles, we were able to observe the changes in velocity as well as 
the difference in shock diamonds. By placing a sequin in the water, we used Tracker 
software to find its velocity. 
 

[Results of the study] 
      We observed that the lower the divergence angle of the nozzle, the higher velocity was 
produced. As velocity increases with a lower density, we confirmed that angles that 
produced less defined shock diamonds have higher velocity. 
 

[Conclusion] 
      Our work helps in understanding the better rocket nozzles for the Monash High 
Powered Rocketry team and extending the use of the shallow water analogy to schools 
and businesses as it is safe and cheap. 
 

[Future study plan] 
      Our research could be extended by testing these nozzles in reality and seeing the 
effects of other variables like turbulence on the results to find an even more accurate idea 
of the best nozzle. 
 

[Keyword(s)] 
Rocket nozzle, Thrust, 3D printing 

 

  

Images showing shock diamonds formed for 28 degree and 12 degree nozzles (left, right) 
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[Background] 
      Existing sound barriers only manage to absorb sound generated by vehicles on the road 
and sound energy is considered a wasted form of energy. 
 

[Purpose of the project] 
      To make full use of sound energy absorbed, transducers are integrated into the sound 
barriers. Sound waves are then converted into electrical energy that can power up 
infrastructures namely streetlamps and emergency phone booths. 
 

[Methodology] 
      When sound waves hits the diaphragm of the device, vibrations are produced causing 
the movement of the coil attached to the diaphragm. The moving coil wrapped around a 
magnet will produce induced current based on the application of electromagnetic 
induction. Current produced will then be stored in battery packs and its voltage will be 
increased by a transformer before it is being used as a source of energy. 
 

[Results of the study] 
      Although sound energy is currently considered one of the most unreliable sources of 
energy, with the implementation of an effective device in suitable places, sound energy 
can be one of our trusted sources of energy. 
 

[Conclusion] 
      Sound energy can be used as a viable source of energy to reduce total electrical 
consumption in powering infrastructures used in daily life. 
 

[Future study plan] 
      We plan to further our research by improving and integrating this device into other 
applicable situations for instance like airports, entertainment venues, stadiums and vehicle 
engines. 
 

[Keyword(s)] 
Sound energy, Vibration, Transducer, Electromagnetic induction, Current, Voltage 
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[Background] 
      Solar power is now one of the common reusable energy sources in our daily life. 
However, solar energy is not fully used and is not efficient enough. Through researches, 
solar cell’s efficiency reduces by time. The most common factor that clips a solar panel’s 
lifespan is soiling. Soiling losses refer to a panel’s power loss due to the elements like snow, 
dirt, dust and other particles that accumulate on them. Besides, the condition of the solar 
panels will work optimally at the measured 15° C to 35° C temperature range on the 
surface of the solar cell. Damp heat has been associated with delamination of encapsulants 
and corrosion of cells. Thus, our team sets a goal to innovate solar photovoltaic system 
and attain it in order to provide free, unlimited and reusable energy to the world. Solar 
Amasser would definitely be the problem solver. 
 

[Purpose of the project] 
      The main purpose of Solar Amasser is to maximize the solar energy’s efficiency. Solar 
Amasser can maintain the at optimum temperature of itself during the day. Heat 
accumulated around the photovoltaic cells will be absorbed into a solar thermal system. 
This reduces the overall maintenance fee. As we are countries that located around the 
equator, we experience the equatorial climate which characterized by hot average 
temperature all year round. This provides the best situation for Solar Amasser to function 
well. Besides, Solar Amasser is well-designed which can increase the solar panel’s lifespan. 
This increases the value of solar panel towards the world. 
 

[Methodology] 
      The aim of Solar Amasser is to investigate the most efficient system to fully utilize solar 
energy. In this experimental study, quantitative data will be collected primarily ourselves 
and secondary from articles and reports. Our team gathers experimental data by 
controlling and manipulating variables. We use the date range of past two decades as our 
criteria while selecting materials. In order to gain a better insight into the possibilities for 
improvement of the solar photovoltaic system range, our team studies and verify the 
reliability and validity of reports for researches that are carried out and article that are 
published by checking over and over again from different sources. 
      Before analysis the gathered data was prepared. The dataset was checked for missing 
data and outliers. For this the “outlier labeling rule” was used. All values outside the 
calculated range were considered outliers (Hoaglin & Iglewicz, 1987). The data was then 
analyzed using statistical software Microsoft Excel. Although lab-based experiments, that 
we shall carry out, can’t always accurately simulate real-life situations and behaviors, but 
they are effective for testing causal relationships between variables. 
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[Results of the study] 
      Currently the research being conducted by competing companies give the result that 
the efficiency continues to rise and the future forecast shows that there are no signs that 
the efficiency would stop increasing. In addition, the cost of solar energy has b een 
decreasing. Evidently, solar photovoltaic technology is a trend in future.  
      Home solar panels at the temperature range of 15 °C to 35 °C solar cells will produce at 
maximum efficiency. However, solar panels can easily get as hot as 65 °C at which point 
solar cell efficiency will be hindered. 
 

[Conclusion] 
      In brief, Solar Amasser is a concept to improve the recent solar photovoltaic technology 
and have high potential. If Solar Amasser is materialized, it will be the game changer in 
human domestic life as it might provide everyone in the world with free energy. Solar 
Amasser is also corresponding in the theme of the competition “Strengthening, 
Sustainability and Resilient Society through Science and Technology”. Solar Amasser aim to 
achieve Sustainable Development Goal 7 (Affordable and Clean Energy) which is “To ensure 
access to affordable, reliable, sustainable and modern energy for all”. 
 

[Future study plan] 
      Our team decides to investigate further and attain the concept of Solar Amasser by 
applying new concepts and technologies so as to achieve our goal in future. 
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[Background] 
      A report by the World Wide Fund for Nature (WWF) found that Malaysia is one of the 
highest garbage disposal among other Asian countries. Every year rubbish that enter the 
oceans estimated to be 8 million tones which contributes 60 percent of rubbish. To put it 
into perspective, that is approximately the height of Petronas Twin Tower. The amount of 
rubbish in our country increases day by day. This project is mainly to decrease the amount 
of rubbish in water such as in drain, river and many more. We need an engine to collect 
rubbish in the water because people can take rubbish in land but not in water. By a lot of 
consumption of electricity day by day, this will lead to used up of electricity and they 
cannot be replaced.  This is a major problem for humanity as we are currently dependent 
on them to supply most of our energy needs. Since electricity is nonrenewable source and 
it can be use up only for a shorter period, we can use renewable electricity by generating 
using hydropower. This kind of energy is use in our project.   
 

[Purpose of the project] 
      This project is created to gather all the rubbish in the water more conveniently. Besides 
that, this project is also created to decrease the consumption of electricity in our daily 
lives by using the renewable electricity by generating using hydroelectric power. 
 

[Methodology] 
1.       1)  Make the wood palate as the base of the project. Then at the top of the wooden 

block, stick a small piece of slashed empty pen.  
2.       2)  Next, start making the turbine. A bottle cap is used to put hole at the middle part 

and at the edges of six. 
3.       3)  At the very middle part, insert an empty pen whereas insert 6 spoons at the each 

and every edges. Attach the tip of the pen in a big sized wheel.  
      4)  Now insert a thin iron rod inside the empty pen hole at the wooden block and also 
attached the turbine set too.  
      5)  Next, set up the motor. Use a small wooden block stick, place a DC motor at the top.  
      6)  At the needle or tip, fix a small wheel. Then, by using a rubber band connect the big 
wheel with the small wheel without changing its position.  
      7)  Now, an empty pen cut into half and connect it's to the part which has the rotating 
function.   
      8)  Then insert the iron rod into the empty pens so that the wheels are facing each other. 
Repeat the same steps again to form another set of wheel to be placed at the front part 
without motor. 
      9)  Fix to motors parallel and connect the wires using switch. 
     10) Then, connect an ice cream stick facing downwards for each of the motors which 
enables wheels to rotate as well. Fix wheels at each edge. 
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     11)  Wrap the middle part using non slip mat. 
     12)  Fix a container with holes and filter sheet. This enables trash that enter the container 
via the empty space to get filtered by the filter sheet and the oil in it flow downwards.  
     13)  To absorb the oil fix another container below the first one. 
     14)  Lastly do a water tank using plastic bottle that has a hole and connected with tube. 
Make the model stand high using cardboard.15.  
     15)  Place the water tank model at the behind part of the base which flows water to the 
turbin to generate electricity. 
 

[Results of the study] 
     This project helps us to collect rubbish on the surface of water conveniently with 
consumption of low budget appliances as there is not much sleek machine produced by 
industrial company to collect rubbish on the surface of water. Thus, this project ensure 
environment sustainability and facilitate humans work by reducing work force. At the same 
time, it could reduce resource of renewable energy depletion.  
      Through this project non renewable source of energy can be save as hydroelectric is 
used to generate electricity is this project. Furthermore, hydroelectric generator uses 
renewable source which is hydropower. Hence, the electricity needed can be controlled by 
controlling the amount of water to generate electricity.   
 

[Conclusion] 

• From this project we manage to collect rubbish from the water surface 
conveniently  

By using renewable energy as the source of energy in this project, we reduce other effect  
to the environment such as air and water pollution and depletion of other sources. 
 

[Future study plan] 

• Adding oil-water separator to absorb oil in the river.  

• Using solar panel as second alternative of source of energy. 
 

[Keyword(s)] 
Garbage, Trap, Hydroelectric power, Oil   
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[Background] 
      Water is one of the important natural resources for human life, which is used as an 
important production factor in agriculture, industry, and service. In Thailand, water 
consumption in agriculture is about 90% of the total water consumption in the country, 
which shows that water is an important resource to drive the economy and well-being of 
the country. Thailand faces water resources problems due to natural factors such as 
climate change, which causes the amount of water in the system to fluctuate and human 
factors, including urbanization and human activities. Both of these factors cause changes 
in physical and chemical properties of water. 
 

[Purpose of the project] 
      Studying water behavior is therefore an important aspect of sustainable water resource 
management. In this study, the focus is on the analysis of water quality problems in aspect 
of salinity and the saltwater intrusion phenomenon in the lower reaches of the river. 
 

[Methodology] 
      The project applied Geographic Information System (GIS) which is an important tool for 
the analysis and planning of water management problems. First, studying the factors of 
seawater intrusion problems from the coast of the Gulf of Thailand and Tha Chin River 
Basin. Then, analyzing the statistical relationship of physical variables and present the 
analysis results for predicting saltwater intrusion as a source or spatial data from the 
relationship of relevant variables in order to propose solutions or as information for water 
management in the Tha Chin River Basin. 
 

[Results of the study] 
       From the study it was found that the severity of saltwater intrusion (Determined by 
the area of the Tha Chin River Basin where salinity in excess 0.5 g /L), Descending to 
February> May> November> August. Also, if only agricultural area was considered, the 
severity can be ordered from descending to February> November> May> August 
respectively 
 

[Conclusion] 
      From the study of the effects of saltwater intrusion in the Tha Chin River basin, it was 
found that the factors affecting saltwater intrusion were distance from the coast, rainfall, 
average water level, temperature, sea level. Also, the evaporation value had different 
effects on the saltwater intrusion in different months. 
 

[Future study plan] 
      Check the salinity data by surveying actual area and questionnaire on how saltwater 
intrusion affetcs local communities or agricultural areas were needed. 
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[Background] 
      As music is developed throughout the whole time, there are many people, as a 
beginner, start to play at least one kind of music. Due to many copyright policies, it is not 
easy to find the real note of the wanted song, and for beginners also too hard to identify 
the true note by hearing. In this project, the main purpose is to develop software that can 
convert the audio form of a popular song played by a piano or guitar to music notation 
form with more accuracy than the common program can do by using signal processing and 
deep learning to process signal data. This project continues with some references from 
Machine Learning Engineer Nanodegree Capstone project which falls under the domain of 
Automatic Music Transcription (AMT) and Music Information Retrieval (MIR). 
 

[Purpose of the project] 
      To create music processing software using deep learning for convert audio files to MIDI 
that is more accurate than common audio-to-MIDI program and to extract and analyze 
only the melody of the song. 
 

[Methodology] 
      The model’s structure consists of 2 parts: data preprocessing, and deep learning. Data 
preprocessing is used to create and prepare a dataset which is synthesized with the same 
sound as their original songs, exported as WAV and MIDI files. Then, the dataset is 
segmented into 1-second audio series and 0.5-second MIDI series as 1 second of audio file 
is equal to 0.5 seconds of MIDI’s. After that, we convert the domain of the data from a 
time domain to a frequency domain processed by CQT which is appropriate for musical 
analysis compared to the traditional FFT’s as CQT can illustrate all the note component in 
the single sound at any given time, whereas FFT can show the only result of mixing 
frequency. Second part, deep learning—composed of CNN 11 layers, ReLU in hidden layers 
as activation function, and sigmoid in the output layers—is used to predict music notation 
data and melody from song file and reshape the predicted music notation data t o 
spectrogram representing the melody note as NumPy array, which is then compared to 
the original music notation in order to calculate the accuracy in the percentage of our 
model by considering only matched note-on messages as the correct. Following that, we 
compare our results with the common audio-to-MIDI program, then conducting two 
additional experiments. First, we change the dataset from piano to guitar and then 
calculate the accuracy again to compare with the first experiment accuracy in order to 
know how the type of instruments affect the accuracy of the model. Second, we aimed to 
find the difference between time-based segmentation and beat-based segmentation; 
therefore, we change the length of the segmented audio dataset from 1-second series to 
0.5-second series to test with 120-bpm songs in order to match with the rhythm of the 
songs and then calculate the accuracy again to compare with the first experiment accuracy. 
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[Results of the study] 
       Using piano as the dataset and segmenting the audio into 1 second each, the first 
experiment showed the average accuracy at 50.96% —41.96% from piano testing songs 
and 59.97% from guitar testing songs. The second experiment provided the average 
accuracy at 34.68%—28.74% from piano testing songs and 40.62 from guitar testing songs, 
while our selected conventional program performed the highest potential at 10%. Last but 
not least, beat-based segmentation showed superior performance to time-based 
segmentation in all testing songs. 
 

[Conclusion] 
      In conclusion, we found that our software is slightly more effective and accurate than 
the common program. In the additional experiments, the highest accuracy can be found 
on the guitar music using piano as the dataset, while the lowest is found on piano music 
using guitar as the dataset and the accuracy tested with 120-bpm songs shows that 
segmented dataset according to tested song's tempo gives higher accuracy. 
 

[Future study plan] 
      We can improve our project by develop the program for converting several musical 
instruments, add the code that can convert MIDI to sheet music to analyze the final 
results, and create appropriate shortcut for software to reduce vanishing gradient 
problem. 
 

[Keyword(s)] 
Music processing, audio-to-MIDI program, Deep learning, Constant-Q transform,  
Music information retrieval, Popular music 
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[Background] 
      In the newly set-up compulsory module “Plastic World” we learned about the problems 
of plastic in oceans worldwide and after our participation at the “Student Climate 
Conference” in Friedrichshafen, Germany, we created the idea for our “Climate Week”. The 
week was organized by students themselves with support of two teachers (Mrs. Wolowski 
and Mrs. Hofstaetter). 
 

[Purpose of the project] 
      The purpose of the project was to raise awareness for climate change among students 
and to show and experience how everyone could easily do more in their daily lives to 
reduce climate change. Besides, students should be enabled to act and organize 
independently. 
 

[Methodology] 
      The student club “DHG4Future”, a student-based club that helped organize the “Climate 
Week” in cooperation with the module “Plastic World” was founded. During the “Climate 
Week” each day a different climate and environmental problem was presented to students 
from different classes to show them what they could change in their day-to-day life to 
reduce their impact on climate change. Our primary focus for each day turned to a different 
climate and environmental aspect and we tried to act accordingly. We also set up an 
exhibition of trash collected on the shore of Lake Constance. Besides, we worked together 
with our canteen administration and, as a result, a completely vegetarian menu could be 
offered for lunch at our school for that week. 
 

[Results of the study] 
       Now, a vegetarian lunch menu is offered twice a week at school and the club “DHG4 
Future” is still active. During the “Climate Week” it was noticeable that everyone at our 
school – students, teachers and staff - showed more awareness, following the climate-
friendly guidelines in their behavior. 
 

[Conclusion] 
      We all learned that little things can make a difference and that is is possible to act in a 
more environmentally friendly way without any big effort. Climate-friendly behavior can 
easily be included in our daily lives with just a small shift of conscience. However, 
persistence is needed to fundamentally change the behavior of each individual. 
 

[Future study plan] 
      Our school wants to become more environmentally and climate -friendly and is 
currently applying for a sustainability school’s network in our region. 
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      The generation that we are living in the moment is a generation of technologies. We 
cannot deny that technologies have become one of the factors of humanity to live. 
      Nevertheless, the more technologies become parts of our lives the more incorrected 
mindsets are occurring in our society. Therefore, we have come up with a method of 
creating new mindsets for the next generation by using a device called ‘VR’. VR also known 
as ‘Visual Reality’ is a device that will be the key of our method. We decided to choose this 
device because we think kids nowadays have a massive interaction with electric devices. 
Thus, we have combined the idea of creating new mindsets while the younglings can have 
fun during the process. According to our research, human learn best when having fun so 
using VR will be a prime decision. This method will have a huge impact on our society in a 
positive way because citizens are the heart of the society and if the people are well-
trained, the consequence of that action will push our living into another level. 
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Choco-night: A healthier way to help you sleep 
 

Mohamad Nur Huzeer bin Zarkia Zakaria, Muhammad Harraz Nazhan bin Mohd Yusni,                                                  
Hafiz bin Borhanudin & Quake Gek Tin 

 

Alam Shah Science School, Malaysia 
Correspondence should be addressed to M.H. (harraz.nazhan15@gmail.com) 
 

[Background] 
      According to SleepFoundation.org, insomnia is difficulty falling asleep or staying asleep, 
even when a person has the chance to do so. People with insomnia can feel dissatisfied 
with their sleep and usually experience one or more of the following symptoms : fatigue, 
low energy, difficulty concentrating, mood disturbances, and decreased performance in 
work or at school. Insomnia may be characterized based on its duration.  
      CHOCO-NIGHT is a chocolate that contains healthy ingredients consist of vegan 
products which is dark chocolate, cottage cheese, chamomile and stevia leaves. Consuming 
CHOCO-NIGHT after meal helps to increase level of serotonin that can induce sleepiness 
and increase bond of apigenin and GABA receptor. It works as sleeping pills but it is way 
healthier and give less side effects 
 

[Purpose of the project] 
      In our world today, many people who suffers from insomnia tends to rely on medicine 
to help them sleep. Medicine such as sleeping pills (Lunesta, Sonata, Ambien, Rozerem, 
and Halcion) do help them fall asleep but it will give them some major side effects As a 
conclusion, sleeping pill aren’t the best way to help them fall asleep peacefully. That’s why 
we came out with the product CHOCO-NIGHT. 
      CHOCO-NIGHT is a chocolate where it’ll help you be at peace without needing to use 
any drugs. It is environmentally-friendly and only uses vegan products. The main objective 
of this product is to help people with insomnia reduce the usage of drugs that will give 
them bad side effects and also help them to get a goodnight sleep. 
 

[Methodology] 
• Gathering all of the information about chocolate, cottage cheese, chamomile and also 
stevia leaves. 
• In depth research about all of its nutrients and chemical substance that relates with sleep. 
• Visit to BERYL’S CHOCOLATE FACTORY to learn more about the content of chocolate 
Making the product based on the quantity that we searched.  
Ingredients needed:  

• ¼ cup Cocoa Powder 

• 24 g Stevia Sugar  

• 2 tbsp Cottage Cheese  

• 2 tsp Vanilla Essence  

• 4.5 g Chamomile Tea 
• For the results, we will be using 10 subjects to test our product. 5 subjects will be eating 
just normal chocolate and another 5 subjects will be eating our CHOCO-NIGHT.                             
• We will be taking a monophasic sleep pattern for each subjects to test its effectiveness.   
 



- 311 - 

 

 

[Results of the study] 
       The duration to fall asleep for subjects who ate our CHOCO-NIGHT is shorter compared 
to subjects who ate just NORMAL CHOCOLATE. The CHOCO-NIGHT subjects also state that 
the quality of their sleep had been improved after eating it and they feel calmer than 
before. This shows that our product is very effective and fulfilled its main objective. 
 

[Conclusion] 
      To conclude all, we hope that our product CHOCO-NIGHT would be a success and can 
help a lot of people who suffers from insomnia get the sleep that that they need. They are 
a lot of steps and challenges in terms of finance and also health but hopefully our product 
would be a complete success and it will be useful for the generation to come. 
 

[Future study plan] 
      Our group has been successful in manufacturing products and expects global food 
safety recognition. We look forward to embarking on our Global Market Program with The 
Global Food Safety Initiative (GFSI) to enhance our trust and safety for the global market. 
These products can be commercialized and grow to ensure that the products meet 
international safety standards. Furthermore, the authenticity of food will increase 
consumer demand and build professional networks. 
 

[Keyword(s)] 
Insomnia, Solution, Reduce usage of drugs, Serotonin hormonechoco bar,  
Vegan products (environmental-friendly), Healthy goodnight sleep, Eat after meal 
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[Background] 
      Accidents, injuries and unpredicted illness can happen to anyone anywhere anytime.  
Lack of effective first aid care may lead to more injuries, wound infection, delayed healing, 
longer time to recover and in some cases may cause fatal illness. 
      Heart attack can occur in patients anytime and an Automated External Defibrillator (or 
AED) is a vital medical device to save life. 
 

[Purpose of the project] 
      To invent the best and smart first aid intelligence tools to relieve the discomfort from 
accidents, pain and medical emergency events. And, to enhance safety from unpredictable 
illness for everyone in every activity and everywhere. 
 

[Methodology] 
      Consulted with medical professionals to develop the best first aid intelligence tools and 
must-have medical supplies and equipment.    
      Key ideas in developing iESi Bag are as follow: all in one and ready to use in every tool,  
good sterilization system, user friendly design, fast and easy access to all areas with tools 
to move the sufferers, medical devices linked to first aid app via wireless connection, iESi 
first aid application for untrained users, emergency call & sufferer ’s location tracking 
function and automatic power reserve system. 
 

[Results of the study] 
       iESi Bag comes equipped with all necessary medical devices in well organized and 
systematic arrangement with user friendly design.  It composes of an organized first aid 
bag, a carry pad and a compact foldable wheelchair integrated with the first aid bag to 
move the sufferer for further treatment. iESi first aid application with emergency call and 
sufferer’s location tracking function   and infographic step by step first aid instructions for 
untrained users.  iESi first aid bag was designed to have dedicated compartments for 
different treatments i.e. wound care with UV disinfection box for good sterilization, 
swelling and bruise care with an automatic cooler box for quicker pain relieve. Important 
vital sign check devices with alert system to activate medical team.  All vital health 
information from medical devices such as pulse rate, blood pressure will be automatically 
recorded and linked to the iESi first aid app via wireless connection, so it can be informed 
to the medical team for better preparation, consultation and efficient treatment. For 
emergency case (no pulse, no breath and need CPR), the AED is readily available for 
immediate use with a user manual available in the iESi first aid app for untrained users.  
Automatic power reserve system from battery and solar cell for using in the field. 
 

[Conclusion] 
      iESi Bag is a complete smart first aid care system in a portable design provide quick 
responses to all injuries that may occur to anyone anywhere anytime. It is suitable to be 
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on standby everywhere both for personal home use and public use such as schools, senior 
clubs, train stations, sport camps, outdoor activities, healthcare centers and remote rural 
area users. 
 

[Future study plan] 
      To develop iESi Bag for personal and public use at a reasonable and reachable price for 
commercial opportunity as it has high social impacts and benefits. 
      To include Telemedicine solutions and complete effective IOT function. The vital health 
information will be linked to iESi first aid app for teleconsultation with medical 
professionals for supporting the emergency events including the telemonitoring function 
to help monitoring the patient at home. 
 

[Keyword(s)] 
Emergency safety intelligence first aid tools 
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TISF 2021 Participating Schools 

No. Country School 

1 Commonwealth of Australia John Monash Science School  

2 Kingdom of Cambodia New Generation School, Preah Sisowath High School 

3 Canada Fort Richmond Collegiate 

4 People’s Republic of China Shanghai High School 

5 Federal Republic of Germany Droste-Hülshoff-Gymnasium  

6 Hong Kong Special Administrative 
Region of the People's Republic of 

China 

G.T. (Ellen Yeung) College 

7 Republic of India Vasant Valley School 

8 State of Israel Leo Baeck Education Center 

9 Japan Aichi Prefectural Handa High School  

10 Ritsumeikan High School 

11 Tokyo Tech High School of Science and Technology 

12 Republic of Korea Korea Science Academy of KAIST 

13 Seoul Science High School 

14 Lao People’s Democratic Republic Vientiane Secondary School 

15 Malaysia Alam Shah Science School 

16 Kolej Yayasan Saad Melaka 

17 Sekolah Menengah Jenis Kebangsaan Heng Ee, Pulau Pinang 

18 Sekolah Menengah Jenis Kebangsaan Jit Sin, Pulau Pinang 

19 Sekolah Menengah Kebangsaan Convent, Bukit Mertajam 

20 Sekolah Menengah Kebangsaan Datuk Onn Butterworth 

21 Sekolah Menengah Kebangsaan Kampong Selamat 

22 Sekolah Menengah Kebangsaan Saujana Indah 

23 Republic of the Philippines Philippine Science High School Main Campus 

24 Russian Federation Alferov Lyceum Physical Technical High School 

25 Republic of Singapore Anderson Serangoon Junior College 

26 National Junior College 

27 NUS High School of Mathematics and Science 

28 United Kingdom of Great Britain 
and Northern Ireland 

Camborne Science and International Academy 

29 Thailand Princess Chulabhorn Science High School Nakhon Si 
Thammarat 

30 Princess Chulabhorn Science High School Chiang Rai 

31 Princess Chulabhorn Science High School Trang  

32 Princess Chulabhorn Science High School Buriram 

33 Princess Chulabhorn Science High School Mukdahan 

34 Princess Chulabhorn Science High School Satun 

35 Princess Chulabhorn Science High School Phetchaburi 

36 Princess Chulabhorn Science High School Loei 

37 Princess Chulabhorn Science High School Phitsanulok  
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No. Country School 

38 Thailand Princess Chulabhorn Science High School Lopburi  

39 Princess Chulabhorn Science High School Pathumthani 

40 Princess Chulabhorn Science High School Chonburi  

41 Chiang Mai University Demonstration School 

42 Lukhamhanwarinchamrab school 

43 Suankularbwittayalai Rangsit School 

44 Demonstration Prince of Songkla University School 

45 Demonstration School University of Phayao 

46 Naresuan University Secondary Demonstration School 

47 PSU.Wittayanusorn School 

48 Kamnoetvidya Science Academy 

49 Chulalongkorn University Demonstration Secondary School 

50 Mahidol Wittayanusorn School 
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