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 Message from the Minister of Science and Technology 

I would like to graciously welcome all foreign participants to Thailand and to the 7th Asia-Pacific 
Conference of Young Scientists. It is through the sharing of research, ideas, and worldviews that 
good ideas can become groundbreaking ideas, that we can develop the cure for fatal illnesses 
or put men on Mars. I believe that Kamnoetvidya Science Academy is the ideal place for great 
young minds from all over the world to come together and share not only their impressive 
scientific research, but also their diverse cultures. Located in the EECi, the Eastern Economic 
Corridor of Innovation, KVIS is the fuel that, together with the fiery passion and perseverance, 
of its young scientists and mathematicians, will help to illuminate a bright future of innovation 
and technological achievement in Thailand. 

It is vital that we, as citizens of the world, continue pushing the limits of science and technology 
in sustainable and forward-thinking ways, to benefit not only ourselves, but also the future 
generations to come. It is events like APCYS that highlight the research accomplishments of 
young scientists, achievements that promise to improve our quality of life and to increase our 
understanding of the mysterious universe around us. 

I hope you will all take some time during this busy week to take in the green, peaceful landscape 
of KVIS and reflect upon the greater good that your research and hard-work represents. From 
the bottom of my heart, I want to say thank you for your dedication to the sciences. Let it be 
known that you’re never too young to change the world. I have great faith that, together, you 
will. 

 

 

 

Dr. Suvit Maesincee 

Minister of Science and Technology 
  



 

 

Message from Deputy Minister of Transport 

The conference’s participants come from different parts of the world and from different 

cultures, yet all have in common talent in science and mathematics, and, more importantly, the 

dedication, discipline, patience, and ability to do the meticulous and hard work that science and 

engineering require. 

What is needed today are new things, new ideas, and new approaches to problems both old and 

new. The 21st century has and will continue to have unprecedented challenges requiring 

unprecedented solutions and unprecedented ideas to meet those challenges. We need not only 

better and ingenious gadgets, medicines, and computer programs, but also better and ingenious 

perspectives, better and ingenious answers to old and new questions, and even a rethinking of 

the questions themselves.  

To achieve real innovation, you must think differently than those who taught you. You must not 

only study and learn everything that your teachers know, but you must become cleverer and 

more imaginative than they are. This is not to disparage your teachers and elders. In fact, if you 

become smarter than your teachers and can see further than they can, it will be so only because 

you stood on the shoulders of giants.  

Respect your elders, respect your teachers, and respect those who are experts. Learn from them 

and use them as models, when appropriate. The scientific method of eternal questioning and 

skepticism, and the corresponding organization of thought, has taken our species out of 

darkness, disease, and famine. Remember that this organization of thought, along with the 

virtues that I mentioned earlier, is a critical tool for being successful, and more importantly, for 

being useful in an unpredictable world filled with novel dangers and opportunities. 

By founding and supporting institutions like Kamnoetvidya Science Academy, where both 

students and staff are encouraged to think differently and creatively, and by sponsoring events 

like the 7th APCYS and 2nd KVIS ISF, PTT is helping to prepare today’s youth for the future. It is 

our hope that this event will foster the international cooperation that is necessary for the 

advancement of STEM and for a sustainable future. As we come together from different nations, 

backgrounds, and circumstances, let us remember the common virtues and methods that unite 

us as scientists and engineers. Let us also remember the call to be valuable, as scientists and 

engineers, and remember the common struggles of poverty, disease, and boredom that unite 

all of us across the Asia-Pacific region and across the world. Let us work together to help 

everyone in every nation live a healthier, longer, and fuller life. 

Thank you and may everyone have a fruitful and fun conference focused on friendship and a 

better future. 

 

 

Dr. Pailin Chuchottaworn 

Deputy Minister of Transportation 



Message from the President of APCYS 

Dear participants of APCYS 2018, 

I am very grateful to welcome you all to the 7th Asia Pacific Conference of Young Scientists, here 

in this beautiful country, Thailand.  

The APCYS is a platform of young scientists to showcase their scientific works in Physics, 

Engineering, Mathematics, Computer Science, Environmental Science, and Life Sciences. The 

aim of the APCYS is to promote science among secondary school students. Facing the rapid 

change in science and technology including information technology, it is critical for young people 

to be creative and innovative, starting with identifying real problems and think of possible 

solutions. 

In this conference, the young scientists are expected to expose their research projects, share 

with others, and learn from each other, through poster exhibition and oral presentation. The 

APCYS provides the opportunity to develop network among the young scientists to support the 

future career in science. Starting with countries in the Asia Pacific region, the APCYS has been 

growing with participation of many countries from Europe and America. The national selection 

in each country participant shall level up the quality of APCYS as a scientific conference and as a 

competition in research project. 

I hope all participants of this conference enjoy the scientific talks and activities, the beautiful 

Thailand cultural performance, and the excellent local food, provided by our kind host, 

Kamnoetvidya Science Academy (KVIS). Thank you very much to the KVIS and all the sponsors of 

APCYS 2018. 

I wish you all have an enjoyable conference, and bring home the wonderful memory of APCYS 

2018. 

Monika Raharti 

President of APCYS 



Message from President and CEO of PTT Public Company Limited 

The 7th Asia-Pacific Conference for Young Scientist (APCYS) and 2nd KVIS Invitational Science Fair 

(ISF) aim to bring bright and hard-working youth from around the globe together to share, learn, 

connect, and form friendships and partnerships, which will consequently facilitate international 

and interdisciplinary cooperation that is vital for the future of science and engineering. The 

solutions to some of today’s challenges may be sparked by the exchange of knowledge during 

these six days.   

The young scientists at this event are part of the first generation of humans to spend their entire 

childhoods surrounded by sophisticated digital gadgets. The recent surge in information and 

communications technology has made possible things that only 50 years ago were the subject 

of science fictions. Technologies give us power, yet the rapid change that accompanies them 

makes the future, even the near future, highly uncertain.  Adding to this uncertainty are the 

growing number of the world population, the need for economic development, and climate 

change. Addressing the uncertainties and challenges requires invention, innovation, and, most 

importantly, imagination. 

I hope that all participants will enjoy and take full advantage of the opportunities that this event 

presents. Remember, successful inventors surround themselves with people who think 

creatively and look for better solution for mankind and peaceful world, so make as many new 

friends as you can during the conference.  

I would like to conclude by thanking all of the teachers, staffs, and especially students of 

Kamnoetvidya Science Academy for their effort that made the 7th APCYS and 2nd KVIS ISF 

possible. Your late nights and attention to detail are both acknowledged and appreciated.  

I trust that the conference will receive tremendous success. Let us make this event a memorable 

experience for everyone.

Chansin Treenuchagron 

President and CEO of PTT Public Company Limited 
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COM01A   

Mechanism of Cationic Polymerization of 2-Oxazoline by a 
Zirconocene/Borate Catalyst: A Computational Study 
  

Natechanok Thinkumrob, Ployvarin Wiangkaew, Chutikarn Phayompho, 

Siwimon Wongsang 

Demonstration School, University of Phayao, Thailand 

Supervisor: Assistant Professor Dr. Wijitra Meelua1,  

Assistant Professor Dr. Jitrayut Jitonnom2 
1Demonstration School, University of Phayao 
2Department of Chemistry, School of Science, University of Phayao 

Email: byunbaw13@gmail.com 
  

Density function theory calculations were performed on the cationic ring-opening 
polymerization (CROP) reaction of 2-methyl-oxazoline (MeOX) and 2-phenyl-oxazoline 
(PhOX) by a zirconocene/borate catalyst, [Cp₂ZrMe]⁺[B(C₆F₅)₄⁻]. Detailed mechanistic 
studies on the reaction steps, such as catalyst activation, complexation and chain 
propagation, are reported for the polymerization and copolymerization reactions of 
these monomers. The calculations support the activated chain-end mechanism of the 
process, providing structural, energetic and electronic properties of key cationic 
species involved. We also analyzed the effects of the R-group of the monomer, solvent 
and the cocatalyst on the process, which are found to be crucial for the polymerization 
activity. The results of this study not only provide a rationale for previous experimental 
observation but also guide the experimental design. 
  

Keywords: Polyoxazoline, cationic polymerization, metallocene, boron activator, DFT 
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Automated Text Summarization of Research Papers 
Regarding the Effectiveness of Various Treatment Plans for 
Leukemia 

  

Jan Apolline Estrella, Christian Philip Gelera, Christian Quinzon, Edlen Mari 

Sanchez, Ethel Ong, Mc Jervis Villaruel, Ana Victoria Lloren 

Philippine Science High School – Main Campus, The Philippines 

Supervisor: Ana Victoria Lloren 

Email: apolline.estrella@gmail.com 

  

One of the leading causes of death in the world, cancer is primarily a collection of 
chronic diseases, such as leukemia. Fortunately, chronic cancers may be controlled for 
periods of time with varying treatments. To effectively make treatment decisions, one 
can study research papers to study and compare the effectiveness of different 
treatment plans. However, the amount of biomedical information found on the Web 
continues to increase exponentially, consequently hindering one from efficiently 
making treatment decisions. This paper proposed to create an automated text 
summarizer for research papers regarding various treatment plans for leukemia by a 
sentence extraction algorithm that utilizes sentence-scoring techniques. Specifically, 
the program should be able to condense text obtained from a research article to 
present only core information: each select part (e.g. abstract, introduction, methods, 
findings) of an article shall be summarized. The generated summaries from three 
leukemia-related papers were then subjected for qualitative evaluation by two experts 
in the field of natural language processing and two laymen. These were found to be 
able to present a concise description of an article, the main idea of a study, the 
background and purpose of a research, and more importantly, the benefits and 
potential risks of a treatment plan. Furthermore, results obtained from this project 
show that extensive research may lead to the increased effectiveness and wider use of 
automated text summarizers in the field of medicine. 

  

Keywords: Automated text summarization, Sentence extraction, Sentence scoring,  

Cancer, Leukemia, Treatment plans 

  



 

 

 

COM03A   

Developing Annotation Software for Antibody Sequences 

  

Gleb Solovev 

Lyceum Physical Technical High School affiliated with the Russian Academy of 

Science, The Russian Federation 

Supervisor: Pavel Yakovlev, Alexander Nadolinskij 

BIOCAD 

Email: lionyoung@mail.ru 

  

The most important function of the antibody, binding of the antigen, is defined by its 
surface which is used in the reaction with the alien molecule. The structure of that 
surface depends on the amino acid sequence that forms it. Therefore while working 
with the antibody, and more specifically with its function and properties, it is 
important to separate the regions of interest from others. A special method called the 
annotation can be used to solve this problem. Its techniques are based on some 
statistical patterns in the arrangement of amino acids, on the knowledge of protein's 
physics and structure and are described by various scientists in numerous papers. My 
task was to develop an annotator program based on the original articles. The idea of 
the annotator program is to receive a string of amino acids as the input, and then 
return it to the user, divided into the required regions according to the rules of 
annotation. The work was divided into three stages. At the first stage, after studying 
the works dedicated to this topic, a simple text annotation algorithm understandable 
to the user was created. At the second stage, it was reworked into a machine 
algorithm, and implemented as the first annotator program. Having received an amino 
acid string as the input, it finds the necessary amino acids in certain places and then 
divides it into the regions of interest. But its function is limited by the number of 
mutations in the input antibody sequence. Therefore, at the third stage, after 
collecting a database of successfully tagged sequences and implementing one of the 
existing alignment algorithms, the second annotator program was developed. Having 
received an amino acid string as an input, this program finds in the database the 
closest one to it and marks it identically to the found one. The final product of my work 
is the Python library, which can be used to annotate any antibody sequence. 

  

Keywords: annotation, antibody, antibody sequence, amino acid sequence, Python 

software  



 

 

 

COM04A   

AUTOMATED i-JeSSPONICS 

  

AIZA SHAHIRA BT IDRIS 

Malaysia Young Scientists Organization, Malaysia 

Supervisor: SALMI SUHANI BT KAMARUDDIN 

Email: myso.malaysia@gmail.com 

  

Aquaponics is a bio-integrated system that links recirculating aquaculture with 
hydroponic vegetables, flowers, or herb production. Recent advances by researchers 
and growers have turned aquaponics into a working model of sustainable food 
production especially fresh food. i-JeSSPONICS is an automated system designed to 
reduce associated costs, time and maintenance of a conventional hydroponic system. i-
JeSSPONICS is working based on a controller consist of an arduino-argmented 
aquaponics system. It enables the continuous monitoring, intelligent control and 
datalogging of the aquaponic system performance using wireless routers. i-JeSSPONICS 
monitoring important parameters and variables such as pH and nitrate levels, flow 
rates, drainage, leaks, tank and reservoir water levels. i-JeSSponics intelligently 
regulate pump cycles, release fish feeding and also control indoor light intensity. This 
system is able to automatically adjust the variables accordingly. In addition, i-
JeSSponics could assist in the aquaponic research by providing low-cost platform of 
continuous data logging and providing the insights of water quality multiparameter 
interaction and system performance. 

  

  

  



 

 

 

COM05A   

Cloud-Base Fire Alarm and Air Quality Check 

  

Raweeroj Thongdee, Elisabeth Pimpisa Walter 

Princess Chulabhorn Science High School Phitsanulok, Thailand 

Supervisor: Putthapond Inorn 

Email: raweroj.tho@pccpl.ac.th 

  

Projects of fire alarm and detection system environments through the Cloud (Cloud-
based Fire Alarm and Air Quality Check) aims to do a simple fire alarm. Notify the fire 
scene in the scene and the surrounding area using an audio signal. The Internet of 
thing puts technology to apply for the benefit and safety alerts. By integrating the 
environment monitoring temperature, humidity, pressure and VOCs gas with the 
server acting as a model system to communicate with a cloud-based Internet and 
wireless communication, as a means of control. The results of performance tests and 
on the performance of the devices. The device can warn when a smoke or fire alarm. In 
most of the cloud environment, the system can receive data from the device and the 
display environment for every sensor. The advantage of this machine can guide the fire 
alarm simple. Development of new ideas to have credibility with actual 
implementation. It is expected that the fire alarm and detection system environments 
through the cloud will play a key role in helping to reduce and prevent fires in the 
future. 

  

Keywords: Fire alarm, Smart Air Quality, Cloud system, Internet of Thing 

  



 

 

 

COM06A   

The Computational Tree of The Dayak Tree of Life 

  

Arum Chofifah Nuranisa, Lidhiya Ananda Rizki Puteri 

Center for Young Scientists 

Supervisor: Nur Chasanah 

Email: arumchofifahn22@gmail.com  

  

As the third largest island in the world, Borneo is a home to the Dayak. Growing with 
so many sub-tribes, living on the forest, far from another, Dayaknese has one special 
motif called Batang Garing. Batang means tree and Garing means life, together they 
represent a symbol of the Dayak’s life principle. The Batang Garing holds important 
meaning for Dayaknese. It beautifully represents life and growth as well as death and 
sorrow. The objective of this research is to proof that among the diversity of Batang 
Garing, it can be distinguished and clustered based on its morphological and analytical 
characteristics. 
 

The sample of this research is 500 motifs of Batang Garing collected around the Borneo 
Island. To see the corelation between one Batang Garing and another is based on their 
similarities and dissimilarities. Most common parameter used to distinguish motifs are 
shape and color. The first parameter is related to the morphology of the Batang Garing 
itself, including the number of leaves and branches, as well as its fractal dimension. 
The second parameter is based on its color division that can be seen from the RGB 
histogram using MatLab. We also add two extra morphological parameters which 
attach to each Batang Garing, which are the ornament, the items where the Batang 
Garing grows, and the media to produce the Batang Garing. The data that has been 
sorted according to the parameters will be visualized into coordinate points and 
Euclidian distances using mulidimensional scaling (MDS) by inserting the data into the 
IBM SPSS software. From that we could see the datas distribution. 
 

The result of the Multidimensional Scaling analysis shows the similarity and 
dissimilarity of motifs represented by Euclidian distances. Some data (motifs) are 
closely similar to each other and some are quite far. Hence, the data is possible to be 
clustered. The future work will be to make the computational kinship tree of the 500 
Batang Garing motifs. The tree is based on the memeplexes of the motifs derived from 
the morphological and analytical table. 

Keywords: Computational tree, Batang Garing, Morphological and analytical 

characteristic   



 

 

 

COM01I   

Pimanoid – Remotely Controlled Multipurpose Surveillance 
Robot 

  

Yanisa Pongsupradit, Khachatin Munkhetrkorn 

Kamnoetvidya Science Academy, Thailand 

Supervisor: Theparak V. Palma 

Email: yanisa_p@kvis.ac.th 

  

A robot for video surveillance using Wi-Fi and a remotely controlled system is 
proposed. This robot uses Raspberry Pi3 as the processing unit. Python programming 
language is used to develop the Graphical User Interface (GUI) for this Raspberry Pi 
based robotic system. We use Raspberry Pi3 to control basic locomotion, and a speech 
synthesizer. Moreover, we use basic stamp to control the sensors for detect some 
data, for instance, temperature, humidity and gas sensors. The readings from the 
sensors are expected to record the climatic conditions experienced in the robot’s 
environment and to detect any hazardous gas leakage and thereby sending alerts. This 
system will help prevent accidents in critical industrial areas prone to fire hazards. This 
robot will be helpful for the fire and safety industry to reduce the risk of accidents and 
to prevent human to monitor fire-prone areas. For the remote-control system, Team 
Viewer connects the Raspberry Pi3 with our smart phones, so we can control it using 
Wi-Fi signal. 

  

Keywords: Raspberry Pi3, Basic Stamp, Team Viewer, Sensors 



 



MATHEMATICS (MAT)





 

 

 

MAT01A   

Using Graph Theory for The Decision of Choosing The Best 
Way to Travel in Ubon Ratchathani 
  

Warunee Ruttanasakunwong, Pawit Sakolkiatkajorn, Pongsaphat 

Prachumdang 

Lukhamhanwarinchamrab, Thailand 

Supervisor: Tanawit Jeerupan 

Email: jearbdy@gmail.com 
  

Nowadays, travelers use a map or applications that can help them travel in the 
unfamiliar places, which can specify that position precisely and conveniently. They can 
tell the shortest way to travel in the various kinds of communication. But others 
reasons except the distance are the others ways to decide to choose the best way for 
traveling, for example, road condition, the traffic, duration of traveling, seasons, etc. 
This project has a propose to study the best way to travel in Ubon Ratchathani district 
by creating the weighted graphs from streets that connect with the important tourist 
attractions in this district and setting weight of the graph with others factors besides a 
distance from the survey results. For the theory, Hamiltonian Cycle and Algorithm is 
used for finding the best way for the communication that fits travelers’ satisfaction and 
worth for traveling most. 
  

Keywords: Graph theory, Hamiltonian Cycle and Algorithm, Travel 
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On the Probability of Elimination in Tournament 

  

Nathawuth Wongwutcharanukoun, Jirayus Jinapong 

Kamnoetvidya Science Academy, Thailand 

Supervisor: Guntaphon Tassanasophon 

Email: 5900022@kvis.ac.th 

  

Recently, there are many competitions in the world and those competitions are 
classified into many types. One of them is called a tournament. The tournament that 
we study is called the single-elimination tournament where the loser of each match-up 
is immediately eliminated from the competition. The winner goes to the next round 
until the final match-up, whose winner becomes the champion of the tournament. For 
this process, if 2 teams that have high performances against to each other in the first 
round, one team will be eliminated and get reward from of the first round even though 
they can get higher reward from higher round. So, there is a system, called format, to 
help the tournament arranging all teams into the brackets of the tournament. A 
condition that we use to control the winning of each game is a ranking of each team in 
the tournament. In this research, we investigate the probability that each team will be 
eliminated in each round with different formats, and then we compare the results to 
find the best format. Moreover, we also concern about the number of matches that is 
used for each format. Finally, we found formulas of the probability of the 2-group, 
round-robin and random formats. For 4-group and 8-group formats, we found the 
diagrams. 

  

Keywords: tournament, team, format, rank 
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GAMING WITH FUNCTION TO ACCELERATE LEARNING IN 
ADDITIONAL MATHEMATICS  
  

Amir Haziq B Muhamad Ridzuan  

Malaysia Young Scientists Organization, Malaysia 

Supervisor: Samsiah Radiman 

The Association for Promotion of Science and Technology of 

Macau, China 

Email: myso.malaysia@gmail.com 

  

On the subject of functions, students sometimes have problems on understanding the 
concept of how a variable, when inserted into a specific function turns into a 
completely different variable or how two different numbers can be related when given 
a function. As it is the first topic in the syllabus of Additional Mathematics, approach 
will definitely play a factor of how students will take interest on the entire subject. 
Operation F.A.E (Functions Are Everywhere) is an innovated game which covers on this 
specific topic of functions. As students play this game, they will be introduced to the 
basic concepts of functions before being tested with fun mini games. Together with an 
interesting storyline and approach, students will be able to learn the basic concept of 
functions while being able to improve their understanding with the challenging tests 
they’ll find in the game. With this basic understanding of functions, students will be 
able to use this information on their school tests and even teach it to others. Games, 
especially computer games are one of the things that students love to do. So 
implementing their school syllabus into games would definitely be a great idea for 
them to have fun playing but while also learning. This game was created using GMS 
(Game Makers Studio) an easy to use game making platform along with the 
incorporation of self-made sound effects and graphics. “Piskel “was one of the chosen 
tools to make the sprites of the game. Why is it fun learning? Because there are 
multiple levels, Children and teenagers are more attracted to study while gaming, and 
it also uses most of our senses (visual, sound). 
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In the footstep of Newton and Euler: rediscovering infinite 
series and infinite product  
  

Chanyaporn Wongthong, Saowanee Insiripong, Touchchai 

Chaitaweewiwatkul 

Ratchasima Witthayalai School, Thailand 

Supervisor: Asst. Prof. Dr. Arjuna Chaiyasena 

Email: bam20121@hotmail.com 

  

The basic geometric series that Newton had discovered leads to the discovery of 
infinite series of the sine function, by Newton’s analogy. To solve the unsolved 
problem that Jacques Bernoulli once mentioned in the late 16th century, Euler made a 
daring conjecture by his analogy which we follow. Conjecture E, as it is called, is 
experimented with by exploring its role in deriving well-known trigonometric 
identities. 

  

Keywords: infinite series, trigonometric identities, infinite products, sine function 
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MY SOCCER - PREDICTION OF YOUTH SOCCER 
PERFORMANCE INDEX USING MULTIVARIATE AND MACHINE 
LEARNING TECHNIQUES 

  

WAN NUR AIN ATIRAH BT WAN DERAMAN 

Malaysia Young Scientists Organization, Malaysia 

Supervisor: SALMI SUHANI BT KAMARUDDIN 

Email: myso.malaysia@gmail.com 

  

The most important variables for measuring performance in team sports such as 
football are physical condition, technical and tactical performance. However, because 
of the complexity of the game of football it is difficult to ascertain the relative 
importance of each of these variables. Monitoring soccer players is important for 
evaluating individual and collective team behaviour during training sessions and 
games, in addition to informing recovery strategies and load management. Modern 
micro –technology allows assessment of physical, technical and tactical performance 
parameters in “real world” conditions. However, physical testing performed either in 
laboratories or on the pitch is required for individual training prescription, and to 
develop performance benchmark for playing standards and playing positions. 

  

Keywords: Football, Youth Soccer Performance Index (YSPI) 

  



MAT06A 

The Jacobsthal sequence and Pythagorean triples

Jatuwat Intarawong, Chulalak Thongrakkhao, Onpreeya  Phramphun 

Phapayom Pittayakom School, Thailand 

Supervisor: Asadhawut Hiranrat 

Email: plajatuwat1@hotmail.com 

In the study of the Jacobsthal sequence and Pythagorean triples, we found the 

primitive Pythagorean triples (a,b,c) when a, b and c are positive integers. These triples 

satisfy the condition c-b = m2+n2-2mn=(m-n)2=k for some different positive integers k 

and a generator pair (m,n). The pairs of generators of the primitive Pythagorean 

triples, (m1,n1) and (m2,n2), that obtained in this study, presented in the relation 

pattern of some terms of Jacobsthal sequence, {Js
r}, for every integer r≥1 and s≥2. That 

are 

     m1=(i-j)Js
r+1+sjJs

r , n1=-jJs
r+1+s(i+j)Js

r and  

      m2=(i+j)Js
r+1-sjJs

r , n2=jJs
r+1+s(i-j)Js

r, respectively, 
 where i and j are positive integers. Except when i=Js

r+1-sJs
r and j=sJs

r or i=sJs
r-Js

r+1 and 

j=Js
r+1.  Then we generated the primitive Pythagorean triples (a,b,c) such that c-b=k=i2.  

Keywords: Pythagorean triples, primitive Pythagorean triples, Jacobsthal sequence, 

generator of the primitive Pythagorean triples 
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CRC “Complete Ruler for Circle Measuring and Drawing” 
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Supervisor: Nikha Gagana Pratama 

Email: yogabhawara@gmail.com 

  

Circle is one of the most important forms in the world. Measurement and depiction of 
full circles or pieces based on certain specifications will require several tools, steps, and 
times. The purpose of this study is to make a simple tool that has complete functions 
to measure and draw circles with certain specifications. This tool’s name is CRC 
"Complete Ruler for Circles". Step of using CRC as a circle gauge: (1) The tip of 
measuring device is placed on the circle edge. (2) Place CRC on the provided place (3) 
CRC is shifted up until the same number on the CRC scale is shown on circle. (4) Circle 
radius is shown on the bellow scale, circumference and circle area are shown on the 
above scale. Steps of using CRC as the drawing tool: (1) Place the compass needle in 
the center hole of CRC (2) Place the compass pencil in the scale wanted (3) Twist the 
compass in correct direction. Testing the error and accuracy of the CRC is carried out 
by drawing a circle from each circle scale and area scale. The circle diameter that has 
been drawn is measured by computation and compared with the correct value of each 
scale. CRC as the one simple tool that able to measure and draw circle in certain 
specification with high precision and accuracy. 

  

 Keywords: Complete Ruler, Circle, Measuring, Drawing 
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Predicting the Outcomes of Association Football Match 
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Nowadays, association football is the most popular sport in the world. The most 
popular tournament of football is UEFA (the Union of European Football Associations) 
Champions League gathering highly-ranked European teams from all European 
countries and millions of passionate sport fans. Some fans encounter problems about 
funding themselves on their journey to the football stadium in other countries. The 
prediction of the football match results would help the football fans to decide on their 
budget whether attending the game or not. This study is mainly about creating a 
prediction model for each match in result in UEFA champions league in the form of 
probability of each outcome and each specific score. Maximum likelihood is used for 
analyzing the data in the previous season in each national league, and Poisson 
distribution is used for creating the prediction model based on some parameters. The 
parameters that are used in this model based on the quality of the league as measured 
by UEFA and team performance in offensive game, defensive game and advantages of 
playing in their own stadium. 

  

Keywords: Association football, Modelling, Prediction, Poisson Distribution, Maximum 

Likelihood Estimation 
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Public Key Cryptography Using P X P X P Rubik’s Cube Group 
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Email: sirada_r@kvis.ac.th 

  

Nowadays, the communication is faster and more widespread than before. This means 
the security is harder to be maintained. The study of secure communication is called 
Cryptography. If the communicators didn’t know each other beforehand, the security 
would rely solely on the complexity of computation, this is where mathematics take 
place in cryptography. 
 
The purpose of this project is to construct the new cryptography to apply to this case. 
Utilizing the group theory, we based our cryptography on p x p x p Rubik’s cube group. 
This is to find an alternative cryptosystem and possibly improve or even replace the 
current cryptosystems. 
 
We first defined the group by defining faces, moves, set, operation, and exponent 
operation. Next, we created an effective algorithm to match every configuration of the 
cube to a unique integer. Lastly, we applied the p x p x p Rubik’s cube group to the 
Diffie-hellman key exchange protocol. This protocol is for the communicators to agree 
on a single move without letting the adversaries knowing it.  
 
In conclusion, we have created a cryptography that works like this. If two people want 
to exchange secret message, both have to use the Diffie-hellman protocol to agree on 
a secret move. Then, the sender has to change the message into a configuration of a 
cube using our algorithm. That configuration will be processed by the secret move and 
will be sent to the receiver. The receiver would do the reverse and obtain the message. 
Without the secret move, the adversaries will never know the message. For the future 
plan, we will test the algorithm and compare it to the existing cryptosystem, then we 
will decide whether our cryptosystem should replace existing cryptosystem or not. 
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Nano Flower is a compound of certain elements that results in formations which in 
microscopic view resemble flowers. It produced by several ways, but we focus in zinc 
oxide Nano Flower and gallium Nano Flower. In this project, we find approximate 
surface area of Nano Flower by using mathematics. Then we get general form of 
surface area by using shape of Nano flower that we simulate zinc oxide Nano Flower to 
sphere and cylinder.  it is beneficial to calculate electricity that it is created by Nano 
Flower. 
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In 2013, J. Sandor proved some new refinements in the terms of the arithmetic, 
geometric, identric, and logarithmic means of two positive numbers between those 
means which had been proved by H. Alzer. In this paper, we offer other new 
refinements under the additional specific condition. 
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This research is aimed to approximate the circumference of an ellipse using as simple 
functions available in high-school mathematics. Note that the exact circumference of 
an ellipse is given in as an elliptic integral which is not elementary, that is, it is neither  
a) sum, difference, product, or quotient, b) powers or roots, c) exponential functions or 
ogarithms, d) trigonometric functions or their inverse functions, nor composition of 
these function of a dummy variable or dummy variables. Because of these, despite of 
lack of practical use, an approximation of the circumference of an ellipse might be 
useful. Not only that that this research focuses on approximation of the function, but 
also applying high-school mathematics, although not completely relying on it. Two 
approaches are mainly used in this research: using regression analysis to fit some 
desired functions, and coming up with original ideas. Accidental discoveries 
occasionally make their appearances, but they are more like "bonuses" than the results 
intended to find. In the end, the research shows that despite the lack of high level 
tools, close approximations can be made. 
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This research represents the first phase of a project exploring the relationship between 

insight and human well-being. In this case, the term “well-being” is derived from 

Seligman’s theoretical model of happiness, PERMA (Seligman, 2011). Self-reflection is 

defined as “inspection and evaluation,” and insight as “clarity of understanding” 

regarding one's thoughts, feelings, and behavior (Grant, 2002). This research aims to 

evaluate the validity of questionnaires measuring well-being and self-reflection/insight 

when applied to a Thai audience. EPOCH contains 20 questions measuring 5 

components, (Engagement, Perseverance, Optimism, Connectedness, and Happiness). 

SRIS contains 20 questions designed to measure self-reflection and insight. The 

developed questionnaires are based on EPOCH, which measures well-being, (Kern et 

al., 2016) and the Self-Reflection and Insight Scale (SRIS). (Grant et al., 2002).    

Keywords: Well-being, Self-reflection, Insight, Thai Adolescents 
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Wounds are something that cannot be avoided in a person’s life. Minor wounds would 
take up to three weeks to be fully recovered naturally. People usually use the normal 
medication to accelerate the wound healing process but it still takes quite a lot of time. 
The question that came up in mind is, what could be innovated to accelerate this 
process? So, based on our research on eggshell membranes which are hypothesized to 
have tremendous wound healing properties, we have innovated a moisturizer which 
can be applied to wounds with very positive effects. This cream was made using a basic 
process that most creams are made with, which is mixing a few selected organic 
ingredients with a surfactant. In addition to this, we have also created a way to turn a 
daily waste which is eggshells into something that is valuable. So, OVO benefits the 
eggshell membrane into 'Eggshell Membrane as a Cream to Accelerate Wound 
Recovery and Prevention of Bacterial Infection on Wound'. The aim of this project is to 
accelerate the wound recovery on skin thus avoiding the infection of bacteria. Beside 
avoiding the excessive usage of chemical substances in healing wounds, it also 
contribute to the environment by 3R concept of reduce, reuse, recycle . So, other than 
cooking, eggs also can be used in medical industry. 
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Nowadays, many people unintentionally pollute the water resources by releasing 
detergent and substances into the water. This project was conducted to reduce the 
concentration of phosphate ions in water by developing biochar and chitosan gel beds 
for phosphate absorption. The most efficient ratio between biochar and chitosan was 
determined, and mixed in different types of gel include pectin, agar and polyvinyl 
alcohol; then after absorbing phosphate ions in the water, these gel beds were used 
for planting Portulaca grandiflora. From spectrophotometry analysis, the result 
showed that the most suitable ratio between biochar and chitosan was 3:18 by weight, 
absorbing phosphate ions at 24.62 mgP/L from an initial concentration at 50 mgP/L. 
After absorption of phosphate, the gel beds were used for planting Portulaca 
grandiflora, which was observed for growth for 2 weeks. Only the gel beds produced 
form agar were found to be suitable for planting. After 10 days, new sprouts were 
found on the controlled soil set and gel beds with biochar and chitosan. In contrast, the 
set of agar gel without biochar and chitosan showed no change. However, other 
measurable criteria of the new sprouts could not be determined since the plants were 
eaten by insects and snail. In conclusion, using the proper ratio of biochar and chitosan 
with agar gel can produce the gel beds suitable for absorbing phosphate from 
wastewater, which can be subsequently used for small plant cultivation. 
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The importance of large chunks of sea ice, known as icebergs, is well documented. 
Icebergs are a common and pivotal feature of the Polar oceans; they provide a vital 
habitat for plants and animals, act as a source of fresh water, influencing ocean 
circulation and can pose a significant threat to shipping. The separation of icebergs 
from their parent glaciers – known as “calving” – is a natural part of the life-cycle of the 
glacier. However, recent studies of Antarctic and Greenland glaciers have shown a 
dramatic increase in calving events suggesting a change in the regions’ environmental 
conditions. Monitoring the location and timing of calving, as well as the subsequent 
movement of icebergs in the ocean, offers a valuable insight into changes in the Earth’s 
climate. In 2014, the European Space Agency (ESA) launched the Sentinel-1 mission, 
the first stage of the Copernicus Earth Observation Programme. The mission is 
composed of two satellites equipped with C-band (4-8 GHz) synthetic-aperture radar 
instruments that allow for the collection of high resolution images and data in all 
weather conditions. Using imaging provided by the Centre for Polar Observation and 
Modelling (CPOM) and in collaboration with the Institute for Research in Schools (IRIS), 
we have observed and tracked the movement of key outlet glaciers on the Antarctic 
and Greenland ice sheets in near real time. In addition to this, key glaciological 
features, such as ice speed and supra-glacial lakes have been observed and monitored. 
We will present a summary of our key observations as well as an overview of the 
methods used. 
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Recently, modified starch has been investigated to be used in removing heavy metals. Because 
of its low price, environmentally friendly and the ability to have various functional groups that 
can form complex with heavy metal. Therefore, this study is to find out which types of modified 
starch that has high potential of heavy metal removal. The starch used includes non-modified 
starch, Phosphate Monoester starch, Acetylated Oxidize starch and Sodium Octenylsuccinate 
starch. Cu(II) and Pb(II) in wastewater from battery industries, cement industries, mining 
industries, etc., which can be harmful to living things, are chosen to study. The efficiency of 
removing heavy metals was performed using batch test with 10 ppm solutions of heavy metal. It 
was found that the efficiencies of Cu(II) removal by non-modified starch, Phosphate Monoester 
starch, Acetylated Oxidize starch and Sodium Octenylsuccinate starch are 35.41%, 17.08%, 
91.99% and 56.18%, respectively. This Acetylated Oxidize starch is therefore the most effective 
in removing Cu(II) which has adsorption capacity 0.9199 mg/g. In case of Pb(II) , the efficiencies 
of non-modified starch, Phosphate Monoester starch, Acetylated Oxidize starch and Sodium 
Octenylsuccinate starch are 54.37%, 46.99%, 91.21%, 64.86%, respectively. The highest 
adsorption capacity of Pb(II) is 0.9121 mg/g, using Acetylated Oxidize starch. The high efficiency 
of modified starch in removing heavy metals found from this work, illustrated further potential 
uses in large scale industries. The results from this work can be concluded as follows: 
1. The trend of efficiency and capacity of all tested starches are as follows: Acetylated Oxidize 
starch > Sodium Octenylsuccinate starch > Non-modified starch > Phosphate monoester starch. 
2. Acetylated Oxidize starch has highest potential of Cu(II) and Pb(II) removal, probably because 
it has suitable functional group and forms high stability complex with metal ions. 
3. The high efficiency, more than 90%, of modified starches found from this work, illustrated 
further potential uses in large-scale industries to remove toxic heavy metals from wastewater. 
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This project aims to study the biosponge prepared from white perch’s fish scales and 
Centella Asiatica’s crude extracts, significantly for absorbing waste and toxic metals. 
The key raw material in the production of biosponge is preparation from white perch’s 
fish scales gelatin. Then study the gelatin and PVA optimization ratio. The result was 
found that the optimum ratio is 70:30 with 30 percent water’s volume and aeration for 
30 minutes.  This product shows the oil absorption efficiency 275.2 ± 0.2 percent by 
weight. This product shows increased adsorption efficiency to 724 percent by mixed 
with  30 percent Centella Asiatica Crude extract and nano-silica powder of biosponge 
weight. In addition, the product also exhibits the highest performance in toxic metal 
adsorption (Fe, Pb, Mg,As,Cd and Hg) was showed 85.94 ± 0.21, 84.88 ± 0.42, 88.75 ± 
0.42, 90.55 ± 0.22, 87.23 ± 0.32 and 92.35 ± 0.42 percent of biosponge weight. And 
also effective Adsorbing reactive dyeing colour (blue) 99 percent.        
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Water Hardness. The simple definition of water hardness is the amount of dissolved 
calcium and magnesium in the water. Hard water is high in dissolved minerals, both 
calcium and magnesium. When hard water is heated, such as in a home water heater, 
solid deposits of calcium carbonate can form. Hard water contains dissolved 
magnesium and calcium ions. These make it more difficult for the water to form lather 
with soap. Temporary hardness is caused by dissolved calcium hydrogen carbonate 
(which is removed by boiling). Permanent hardness is caused by dissolved calcium 
sulfate (which is not removed by boiling). Pure water (like clean rainwater) is soft 
water. It only becomes hard when it comes into contact with rock layers made up of 
compounds such as calcium or magnesium, and dissolves in it. Let us take rainwater as 
an example. The rainwater may be slightly acidic because of some carbon compounds 
in the air from pollution. Build-up of deposits will also reduce the efficiency of the 
heating unit, increasing the cost of fuel. There are two types of water hardness, 
temporary and permanent. Permanent hardness is due to calcium and magnesium 
nitrates, sulphates, and chlorides etc. This type of hardness cannot be eliminated by 
boiling. High levels of calcium and magnesium can affect several organs in the body 
and cause health problems.one of the most severe effects of hard water is an 
increased risk of cardiovascular disease. According to several international studies, 
both heart disease and high blood pressure can be caused by drinking hard water. May 
be this would be the excellent reason for CKDU [chronic kidney disease of unknown 

etiology] 
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In the developing world today, we are looking for a dependable and environment 
friendly source of energy. The common way of producing electricity is through power 
plants. They burn coal and gas in order to boil water to turn the turbines. This is an 
effective method of mass generation of electricity but as a result, it produces a massive 
amount of carbon dioxide. This is one of the main factors of air pollution and part of 
the greenhouse gases. We have developed alternative energy sources such as solar 
power, wind power, and hydroelectricity power as a solution. They have been 
implemented in our daily lives, but they cannot work where their source of energy is 
non-existent. For example, wind turbines can’t turn in an area with little to no wind 
and same goes for other energy sources. Instead of these energy sources, what if we 
could produce electricity with something that exists almost everywhere on the globe: 
microbes? The answer is microbial fuel cell (MFC). The MFC contains an anode and 
cathode along with microbes which consume and decompose organic compounds and 
as a result produces electrons, which can be collected to generate power. The formula 
states that C₂H₄O₂+2H₂O is turned into 2CO₂+8e-+8H+. In this experiment, I will be using 
three MFC containers with soil, which will be placed in three environments with 
various temperatures, to see in which temperature the MFC produces the most 
amount of electricity. One was placed in room temperature, one in 40°C, and one in 
5°C. After 28 days, it was found that the MFC placed in 40°C produced the most 
amount of electricity, the max output being 102.3 mV. The MFC that produced the 
least amount of electricity was the one in 5°C, with the max output being 12.4 mV. 
Although there were multiple errors in the experiment, it shows that the MFC can be 
used in high temperatures. It can be used as an energy source in devices in fairly high 
temperatures without having to be replaced, like batteries. 

 

Keywords: Microbial fuel cell (MFC), microbes, anode, cathode, alternative energy 

source 
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Water pollution has become a major concern among nations of the world. The rapid 
growth of population would eventually increase the demand of clean water in the 
future. However, the current water treatment system lacks efficiency during mass 
adsorption of water pollutants as it will be difficult to recover the adsorbent which is 
used in particles form. AC/PU composite if produced from polyurethane (PU) and 
activated carbon (AC) as the incorporating filler. AC/PU composite is capable of 
adsorbing water pollutants, mainly heavy metal without the hassle of recovering the 
adsorbent used in the treatment process. 
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One major form of water pollution is heavy metal contamination, which can lead to lethal 
diseases. This research focuses on the synthesis and characterization of Rhodamine B 
derivative sensors modified by the attachment of magnetic nanoparticles (RB-MNPs) for 
heavy metal test kit. The synthesis section was divided into two parts: the Rhodamine B 
derivative sensors (RB sensors) synthesis and the magnetic nanoparticles (MNPs) synthesis. 
The RB sensors and MNPs were then attached together by a click reaction resulting 
RBMNPs. The RB-MNPs were then used to detect various metal ions and characterized for 
their physical properties and optical responses. RB-MNPs have spherical shapes and 
diameters of 155 nm. They can detect Cu²⁺, Ni²⁺, Hg²⁺, and Co²⁺, resulting the solutions with 
four specific shades of pink, and detect Fe²⁺, Fe³⁺, and Pb²⁺, resulting the solutions with 
three specific shades of orange. The increment of fluorescent intensity wasdeveloped with 
data gathered after the detection of these metals. Calibration curves showing the 
relationships between several optical responses and Cu²⁺ concentrations were then 
plotted. The curves were used to identify a 10 µM, or 0.6 ppm, limit of detection (LOD) for 
Cu²⁺. The RB-MNP test kit developed for this study was then used to test for heavy metals 
in water collected from canals in an industrial area in Samut Prakan, Thailand. The results 
reveal that the kit can detect metals in water. Furthermore, a smartphone application was 
developed using the RGB imaging technique in order to provide accurate results to users. 
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Pulp and paper is the third largest industrial polluter to air, water, and land in both 
Canada and the United States, and releases well over a hundred million kg of toxic 
pollution each year (National Pollutant Release Inventory, 1996). Making paper also 
consumes vast quantities of trees.  In this paper we have decided to innovate a useful 
creation-Sustainable Paper from corn peel wastes. First, the availability of these fibers 
could reduce the pressure to harvest trees for papermaking. Second, they also may be 
grown or collected after harvesting food crops in parts of the country where there are 
no forests, thereby helping to decentralize and diversity the pulp and paper industry 
and to create additional jobs for struggling rural economies. Third, some of these fibers 
may even offer environmental advantages. During the first step of the paper making 
process, the material used to make the paper is converted to pulp. It is usually 
necessary to use a special chemical process to break down the lignin found inside the 
cell walls of the plant. After the extraction of the fibers, they are dyed or bleached if 
necessary and any additional ingredients are added to change the appearance of the 
paper.  
 
The next step is sheet formation. At this stage in the process, the pulp mixture is 
diluted some more with water. The final stage of the paper making process is drying, 
which is accomplished with time and pressing of the paper. The exact method for 
drying depends on the overall process used to make the paper. In a nutshell, we do 
hope that the products from our innovation will help to reduce the usage of tree to 
make papers so that the rate of tree logging can be reduced. We can also benefits 
waste products to innovate it into a useful substance. 
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Flies of the Hermetia illucens species play an important role in the processing of 
organic waste, since their larvae compost and purify various products of vital activity, 
including hard-to-digest pig manure, chicken litter and various food waste. The larvae 
of flies of this species contains a variety of fats and can be used as a fodder additives. 
So the study of their lipid and sterol composition is important for assessing the 
nutritional value of fodder based on them. The study was carried out using gas 
chromatography-mass spectrometry (GC-MS) and mass spectrometry with matrix-
activated laser desorption / ionization (MALDI), since at the moment it is almost the 
only method for determining the component composition of complex organic 
mixtures. 

 
Fats from Hermetia illucens larvae were obtained by cold or hot pressing. We analyze 
samples of fats obtained at different conditions and stages of the press work. For 
determination of the fatty acid composition using GC-MS analysis esters of fatty acids 
were prepared by hydrolytic methylation (reaction with acetyl chloride in a methanol 
medium). For the analysis of the sterol composition in GC-MS the analyte was 
hydrolysed by treatment with alkali in methanol. MALDI mass spectra were obtained 
without the use of chemical degradation of the analytes. We have found that in 
analyzed fats predominate C12, C18 and C18 saturated acids and conditions of pressing 
almost not affect on fat composition. In sterine composition predominates 
phytosterols – stigmasterine and campisterine.  In unsaponifible residue of fats 
presents tocopherol and its detivatives. According to our data these fats have high 
nutritional value and can be used as additives for fodder production. The MALDI mass 
spectrometry data allowed identifying the composition of triacylglycerides. 
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As I was researching local problems on our Island, I found out that the wild animals are 
dying after eating parts of the ifit tree. Ifit trees were mass planted by the natives 
because of the big shades that the tree provides. Since we have so many of them, I 
wondered if there is any beneficial way to use the tree and save the wild animals too.   
From the research done by the University of Ryukyus, I found out that the tree is rich 
with Mimosine. Mimosine is a toxic non-protein amino acid.  Mimosine generally have 
an effect of reducing weed growth. When Mimosine is consumed, he/she loses hair. 
When wild animals eat mimosine, it loses hair and gets direct sun rays. Due to strong 
sun rays, animals possibly could’ve died from skin cancer.   To solve my problem, I 
thought if I can mass produce the mimosine as our weed reducer in our crop fields, not 
only we can save wild animals but also can help our island’s economy.  In my 
experiment I found out how much it affects my crop plant and tried to see how much 
Mimosine would go into my crop. 
 
I first chose bean plant which grows pretty fast. I planted them into 18 different pots 
and divided into 3 category: control group, fresh leaves group, and seeds group. In 
each pots, I added three stems of weed plant to compare weed plants’ height too. I 
grounded the fresh leaves and the seeds. While I observed the heights of the plants for 
eight weeks, I added my 10 grams of my variables every 2 days.  My results shows that 
I would have to sacrifice on a few centimeters of the plant growth to reduce almost 
40% of the weed growth. Due to limited resources I am only available upto this far. I 
originally wanted to quantify the amount of mimosine in my beans using the HPLC. 
However, there are only few organizations and individuals on island that has this 
instrument. Although I contacted almost all of them, I was not able to use it.   
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The purpose of this experiment was to create a long-lasting renewable source of energy. However, this 

experiment is different from others of its kind. Instead of just harnessing sources of energy that are not 

tapped into, the experiment kills two birds with one stone, as it also gives a use for food waste. Today, the 

world is in desperate need of alternative energy sources. Humans are currently burning fossil fuels at an 

unprecedented rate, causing climate change to accelerate exponentially. On the other end of the spectrum 

are people with no electricity whatsoever. This project can provide a solution to both of these problems. The 

project creates electricity through the use of multiple linked Seebeck generators, which creates electricity 

when there is a temperature difference between the upper and bottom plates. We hypothesized that our 

generator would create low voltages, but as it takes a long time for food waste to fully decompose, the 

generator would consistently produce energy for weeks, even months. 

Our generator was made of a hollow styrofoam box that had holes to attach the Seebeck generators. In 

total, ten Seebeck generators were used, with four of the top and six on the sides. All ten generators were 

connected, creating ten times the amount of voltage than using just one. The styrofoam acted as an 

insulator, trapping the heat created by the bacteria. The heat inside was created as the bacteria went 

through cellular respiration. Before starting the compost pile, we calculated the amount of heat that would 

be created under ideal conditions by using the chemical equation for cellular respiration. Then, we used 

entropy, as well as the specific heat formula, to calculate the temperature difference that would be created. 

However, we knew that our final result would be a lot less than what we calculated here. After getting the 

temperature, we used it and the Seebeck coefficient, which had already been calculated, to estimate the 

maximum voltage that we would be able to get from our experiment. As for the actual compost, it was made 

of 20 sliced bananas, with the peels, and regular soil. The compost was also turned once every five days, and 

water was added daily. To control our variables, specifically the temperature outside of the box, we put the 

box in a dry and relatively cool place that wasn’t exposed to any rain or direct sunlight. The data was 

recorded once a day in the morning, with a multimeter. Our results were very interesting. The voltage 

created by the generators steadily increased, with a drop in about .005V on day 12. However, this outlier 

was discovered to be an error in our data collection, as the wires connecting the ten generators were found 

to be connected slightly loosely. After securing the wires again, the voltage shot up again by about .006V. 

The voltage peaked on day 20, with the voltage hitting .02V. Although these seem like small amounts that 

are not able to power anything significant, it is easy to overcome this obstacle. We can simply use an inverter 

to convert the DC power created by the generators to AC, which can then be hooked up to a transformer to 

boost the voltage to amounts high enough to even power schools. 
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Plastic pollution have undeniably took its toll on our world. Indonesia is estimated to emit 

200,000 tonnes of plastic waste each year. Meanwhile, Indonesia is also being dealt with 

another major water pollution, Eichhornia crassipes. It is a common water hyacinth whose 

rapid growth covers the surface of its lake/pond, disrupting the underwater habitat. 

Therefore, this research aims to create biodegradable plastics by utilizing Eichhornia 

crassipes as its base. For this research, 8 samples were made. Sample 1A-1B has 2g of 

Eichhornia crassipes, 2A-2B has 4g, 3A-3B has 6g, and 4A-4B has 8g. The A samples have no 

addition of glycerol, meanwhile the B samples have an addition of 3 ml of glycerol. The 

amount of Chitosan was kept constant for all of the samples, which is 1.5%. Firstly, the 

Eichhornia crassipes plant was dried into powder form, and had its lignin removed by 

heating it in 800 ml of 6% of NaOH. It was then neutralized, and heated with 600ml of 0,2M 

HCl to remove its hemicellulose. The Eichhornia crassipes cellulose pulp was then obtained. 

This pulp was added with Chitosan and glycerol based on its compositions. Each samples 

were heated at 100℃ for 15 minutes, plated, and dried for 5 days. It was then tested at ITS 

Laboratorium for its Tensile Strength. Each sample was tested 3 times, and the results were 

averaged. Sample 1A had the highest results (11.91MPa), followed by 2A, 3A, and 4A, 

meanwhile sample 1B has the lowest results (0.35MPa). Another trend that can be 

observed is that the A samples are always stronger than the B samples. This is because of 

an addition of glycerol in the B samples, which creates a smoother plastic-like texture, as 

well as an increase in flexibility, but a decrease in strength. It was also tested for its 

biodegradability by burying the samples in Humus soil for 10 days. Its initial and final 

masses were obtained, and calculated to obtain its percentage of degraded mass. From the 

results, all of the samples were biodegradable. Therefore, I can conclude that a 

biodegradable plastic can be made by utilizing Eichhornia crassipes cellulose as the base of 

the bioplastic, to both reduce plastic and water pollution.  

 

Keywords: Eichhornia crassipes, Bioplastics  
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Recently, there has been chemical substance leaks from industrial plants and these 
leaks are hazardous to human’s health. For instance, people who receive a high 
amount of contaminated Benzene from the environment could develop Leukemia and 
Arrhythmia. One example of Benzene leak, as reported by the Pollution Control 
Department, was in the water reservoir in Map Ta Phut district where the actual 
volume of Benzene was found to be 4.5 – 6.0 ppm, which was above the standard of 
1.7 ppm. For this reason, our study aimed to find material as well as method to reduce 
the benzene contamination in water. This research is focused on removing benzene 
from water by using a bamboo-based char in a batch adsorption in the temperature 
range of 10-80oC. The effects of kinetic, equilibrium, and pH are studied. 
         
At room temperature, the results showed that the adsorbent took at least 40 minutes 
to reach the equilibrium adsorption. The kinetic adsorption is followed by 
y=m1*x/(m2+x), where m1=138.95 and m2=3.3637. The maximum amount of benzene 
adsorbed by char is better than those in standard value. The adsorbed amount is 
decreased when the temperature increased in the exothermic system. The optimum 
pH for adsorption is in the range of 6-8, which showed the best results absorbance.  
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The condition of carbon emission becomes the environment world issue. The smoke 
from vehicles, burning forest and combustion of factory are reported as the sources of 
carbon emission. One gas that contributes to this problem is carbon dioxide. The 
present report is focusing on the solid materials as CO2 capture tool such as activated 
carbon, zeolite and silica particle. It has been reported that silica is one of the major 
components of volcanic ash. Meanwhile, since one of the volcanic mountain in North 
Sumatra was erupted recently, we try to investigate the produced ash from the 
eruption. Gravimetric analysis shows that the major component of Sinabung volcanic 
ash are 55.43% of SiO2, 18.37% of Al2O3, 8.33% of Fe2O3, 8.05% of CaO, 2.95% of Na2O 
and 2.95% of MgO. 

The approach used in this research was the application of silica based materials of 
Sinabung volcanic ash to capture the CO2. The ash was first treated as composite board 
to make concrete wall and affixed to a acrylic board and shaped into box then 
equipped with MQ-135 sensor to measure the CO2 absorption from dry ice. In addition, 
the role of pure SiO2 to capture CO2 was also investigated using extracted SiO2 from 
Sinabung and tested by acid base-titration. 

The CO2 absorption via sensor analysis shows t value of 22.18321 < 4.39 (t table with 
significance level 5%), indicates the increasing mass of volcanic ash in each sample 
performs better absorption of CO2. Whereas CO2 absorption via acid-base titration 
shows t value of 0.2471 < 4.39 (t table with significance level 5%), indicates there is no 
significant difference between volcanic ash and extracted SiO2 in various masses. Both 
sensor and titration data supports that the ability of volcanic ash to capture CO2 is a 
physical absorption on particle surfaces due to the porosity of major components of 
the volcanic ash. In conclusion, Sinabung volcanic ash can be used as an alternative 
carbon dioxide absorber. 

Keywords: Volvanic ash, Carbon dioxide, Absorber 
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This research focused on examining the efficiency of mesophilic biogas production 
through Anaerobic Digestion and determining the optimal ratio of sheep dung and 
durian shell, the main feedstock, which are local waste. Durian shell and sheep dung 
were collected from Suanlamai orchard, Rayong, before being finely cut down by 
electrical blender. Then, they were mixed in seven different ratios by mass. Each 
mixture was left in a 150mL Erlenmeyer flask equipped with a magnetic stirrer and a 
gas pressure sensor for 20 days. Gas was released to relieve pressure from the flask. 
The results show that the mixture with higher proportion of durian shell tends to yield 
higher amount of overall cumulative gas production, however, with substantially lower 
or even no content of methane comparing to that of sheep dung as a sole substrate. 
Instead, carbon dioxide was a major product and hydrogen sulfide along with hydrogen 
were found in some batches containing durian. Results of one ratio varied between 
each replication. pH after 20 days of all mixtures containing durian was lower than 5 
while that of sheep dung only was above 6, implicating either the alkalinity of sheep 
dung which contributed to the occurrence of methanogenesis, or durian as a plausible 
cause of methanogenesis inhibition by its acidity after being digested. Further 
development on finding the exact amount of each gas component, including hydrogen, 
which can be utilized for energy production and storage, is needed. 
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Plastic pollution has been a global issue due to the increased production rate and the 
cost of recycling process which is unaffordable for many communities. Thus, cheap and 
simple ways to eliminate these wastes such as combustion and landfill are more 
commonly used and result in environmental concerns. In this study, the 
biodegradation of plastics by two invertebrate larvae, mealworms (Tenebrio molitor) 
and greater waxworms (Galleria mellonella) was investigated, with the purpose of 
comparing their plastic-eating capabilities, with respect to their versatility and 
consumption rates. Experiments were conducted over 12 days, testing the 
consumption ability of the larvae against 5 types of plastic: high-density polyethylene 
(HDPE), low-density polyethylene (LDPE), polypropylene (PP), polystyrene (PS), and 
polyethylene terephthalate (PET). The results show that the invertebrate larvae ate 
LDPE and PS more obviously than other plastics. Possible future applications of this 
knowledge include the development of a domestic composter containing worms for 
plastic degradation, and further study isolating the bacteria and enzymes responsible 
for the plastic decomposition.   
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This experiment aimed at finding the optimal condition of using immobilized 
microalgae, Chlorella vulgaris, for wastewater treatment. Factors of interest were (1) 
the effect of alginate bead concentration on the ability to absorb phosphate from 
wastewater (2) stability of alginate beads and (3) growth of microalgae in alginate 
beads. The results showed that sodium alginate with concentration of 2 %, 2.5 %, and 
3% (w/v) dropped at 24 cm height were suitable for the next experiment. To study the 
alginate bead stability, algal beads and control beads were put in synthetic wastewater 
and distilled water for 12 days. The stability of the beads was monitored from the 
microalgae leakage using spectrophotometric method. Phosphomolybdate complex 
formation technique was used to determine phosphate concentration. Then, the beads 
were dissolved to observe microalgae abundance using haemocytometer. 2% w/v 
alginate bead was considered to be the most appropriate to immobilize C. vulgaris. 
Since the beads had the highest capability to support microalgae growth and could 
absorb phosphate efficiently in the synthetic wastewater. 
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Nowadays, there are a lot of problems about plastic trash, so there are many ways to 
destroy plastic such as landfilling, recycle, and incineration etc. Those ways have many 
disadvantages; the disadvantage of landfilling is that it used very long time to degrade, 
for incineration, if the heat is not enough, the toxic gases will occur which cause air 
pollution. However, there is one way to destroy plastic called biodegradation. 
Biodegradation is the process by which organic substances are decomposed by 
microorganisms. Microorganisms will use carbon source from plastic. In anaerobic 
condition, the products are methane, carbon dioxide, and water. Methane can be used 
as fuel or else. Bacillus subtilis is chosen to degrade polyethylene which is the one of 
plastic trash that can found in our daily life. Polyethylene degradation was occurred in 
anaerobic condition in 32 degree celsius on shaker 90-120 revolutions per minute. We 
collected the data every 7 days by monitoring the surface of HDPE after the 
degradation via using scanning electron microscope (SEM). Comparing to the surface 
of polyethylene before degrading and the negative control, the result shows that the 
surface of HDPE degraded 14 days in nutrient broth pH 7.0 with Bacillus subtilis has 
some shallow hole. Moreover, the surfaces of polyethylene that was degraded by 
extracted protein from bacteria for 17 days show some change after using SEM.  
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Nowadays, most people in Thailand are spending more time in a comfortable room 
with air conditioner which can possibly be a place of bacteria and germ accumulation 
which can finally lead to some illness. Therefore, this research project aims to develop 
an efficient air filter that can inhibit and reduce bacteria growth and dispersion. 
According several studies, tannin can inhibit Staphylococcus aureus and Escherichia coli 
which could be in the air. Moreover, tannin can be obtained from mangosteen peels 
(fruit mostly found in a local area of Thailand). By these reasons, tannin was chosen for 
coating on a filter. The experiments were performed firstly with tannin extraction from 
mangosteen peels. Secondly, the tannin’s chemical property was tested using chemical 
reagent to identify tannin in the extract. Then, tannin extract was coated on a 
polypropylene membrane by using the best ratio between tannin and water. Finally, 
the efficacy of this developed air filter was determined by using a designed box as an 
air conditioner model. The results showed that 1:50 ratio of tannin dissolves in water 
was the most suitable ratio. This tannin ratio also provided less blockage of airflow 
path on the air filter and its antibacterial property was similar to other ratios. In the air 
filter efficiency test, the developed air filter could reduce the bacteria in the air and 
tannin on the filter could also inhibit bacteria growth. Furthermore, this air filter can be 
developed and applied further in order to use with a real air conditioner for a longer 
use. 
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Banana peel is one of the organic wastes that can be used to create bioplastic, but the 
usage of the product is limited due to its lack of applicable properties. In the future, 
bioplastic could be an efficient substitution to normal plastic that is non-biodegradable 
and cause pollution to the environment. At the cafeteria of KVIS, there is a large 
quantity of banana peels of Cavendish bananas (Musa acuminata) waiting to be 
disposed. This research aimed to optimize the conditions for the making of bioplastic 
from banana peels. Polymer of starch components in banana peels were processed to 
allow plasticization with glycerol as a plasticizer. Ratios of additives such as 
hydrochloric acid, glycerol, copolymer and water were varied. Physical and mechanical 
properties of bioplastic samples were tested and analyzed. Simulations were carried 
out to predict their shelf-life. Their degradable ability was also studied by exposing to 
humidity and soil organisms. This research expects that banana bioplastic would be 
used as an alternative material in plastic industry, as it has suitable characteristics for 
further applications such as molding into shapes and film formation. 

  

Keywords: bioplastic, banana peel, Musa acuminata, starch, polymer, glycerol, 

plasticizer 



LIFE SCIENCE (LIS)





 

 

 

LIS01A   

An investigation on foraging preference of German 
cockroaches in Hong Kong: An insight into cockroach baits 
  

Cheuk Lam Tse, Hoi Yeung Tsang 

G.T. College, Hong Kong Special Administrative Region of the People's Republic 

of China 

Supervisor: Richard Ching Wa Cheung 

Email: alisontse16@gmail.com 
  

German cockroaches (Blattella germanica) are commonly found in indoor areas of 
Hong Kong and are considered as pests. They carry many serious diseases, such as 
Cholera and Plague, which could threaten human health. Sweet ingredients have been 
popularly used in cockroach traps. However, recent research showed that populations 
of some German cockroaches have developed a behaviour to avoid glucose baits. In 
this project, we conducted feeding experiments to determine food preference of 
German cockroaches in Hong Kong, aiming to discover a new baiting substance that 
can enhance the effectiveness of cockroach traps. 
 
Three separate foraging tests were performed to investigate the importance of flavor, 
food smell and softness of food in food preference of German cockroaches in Hong 
Kong. By testing the responses of cockroaches to three different flavors of jam, we 
found that jam flavor is not an important factor because the cockroaches show similar 
eating frequency. In the second test, a plate with six regions separated by wells, 
containing jam and peanut butter were used to test if food smell significantly affects 
food preference of the cockroaches. There was no obvious indication from the 
experiment. For the third test, we compared the responses of the cockroaches to 
hardened jam and softened jam, respectively, and observed that their foraging time on 
the softened jam is eight times more than that of the hardened jam. This result shows 
that the softness of food may play an influential role in food preference of German 
cockroaches in Hong Kong. Hence, soft food could be potentially included in cockroach 
baits to enhance their efficiency. 
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Ants are common nuisance insects around the world. People often use synthetic 
chemicals to repel them. These chemicals not only harm ants but also harm to human 
bodies and poison the environment. Existing research, however, has found that some 
essential oils, like citronella oil, can be used as an ant repellent. However, its volatility 
limits its use. This research aims to use the concept of encapsulation to increase the 
stability of citronella oil as an ant repellent spray. Hydroxypropyl beta-cyclodextrin(HP-
β-CD) was chosen as a nanocarrier to encapsulate citronella oil through magnetic 
stirring. The first step was to make a calibration curve of light absorbance and various 
concentrations of essential oil to find the maximum wavelength of the inclusion 
complex. Then, citronella oil was encapsulated into hydroxypropyl beta-cyclodextrin at 
various time intervals to find an optimal condition. Fourier transform infrared 
spectroscopy (FTIR) and UV-visible spectroscopy were used for physicochemical 
characterization and to test stability. Our results showed that citronella oil successfully 
encapsulated in hydroxypropyl beta-cyclodextrin and made into an inclusion complex 
property is less volatile than normal citronella oil and has a longer effective time (at 
least 3 months). 
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Research into new sources of lipid from microorganisms has become popular recently. 
Yeasts are eukaryotic, single-cell microorganisms classified as members of the fungus 
kingdom. Oleaginous yeast has several advantages over other sources for lipid 
production because of its ability to accumulate lipid up to 70% of their dry cell weight 
and the culture can easily be scaled up. one of the convenient method for lipid content 
determination in microorganisms is fat staining method. Several dyes have been 
applied for staining such as Sudan Black B, Sudan III, Sudan IV, Nile red. In this work, we 
focused on using Sudan Black B staining which is a simple and efficient method. 
Oleaginous yeasts were screened from natural sources using Sudan Black B staining 
then measured by spectrophotometer at OD580. The results showed that strains SDD6 
screened from Jatropha and LHN11, LHD9, screened from Castor beans gave high 
values. These yeasts were cultured in YPD then the lipid and fatty acids were extracted 
and investigated using gas chromatography (GC). The results from GC indicated that 
the strain SDD6 exhibited the highest lipid content (~5.2% dry cell weight), which was 
related with its OD emission level. This result demonstrated that fat staining by Sudan 
Black B can be used for determination of lipid content. Thereafter, strain SDD6 was 
identified using molecular techniques. Sequencing results showed that the yeast SDD6 
strain was Kwoniella bestiolae. In the future, this yeast and its culture conditions will 
be developed and study to increase its lipid and target fatty acids contents then 
utilized as alternative feedstock for bioenergy production. 
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Summary: during the presentation we will show the spectators pictures of normal 
civilians and criminals, it’s their job to point out the criminals. we will show them 
criminals and regular civilians of different ethnicities so that the experiment is as 
unbiased as possible. the participants of this experiment will receive a red and green 
card. if they think the person shown in the picture is a criminal, they show us the green 
card. if they think the person shown is not a criminal, they will show us the red card. 
we will look at what the majority chooses. after that we’ll discuss the theory of 
lombroso and we’ll discuss the nature vs nurture debate and why the theory of 
lombroso is false. at the end we’ll show the spectators who the criminals were and 
who the regular civilians were. we’ll do the same experiment at our school before the 
presentation and we’ll discuss the differences between the international and Dutch 
opinion. the purpose of this experiment is too figure out if people look for certain 
characteristics when pointing out the criminals. we’d also like to figure out if there’s a 
difference between the international opinion and the Dutch opinion. 
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The purpose of “Antibacterial compound from durian peels project” is to study the 
effectiveness of inhibiting bacterial growth of durian peel extract and to specify 
antibacterial compounds in durian peel extracts. According to previous research, 
durian peel has antibacterial property. In addition, durian peel is also a waste of 
agricultural residue which has to be removed by incineration. If it can be used usefully, 
pollution will be reduced. In this project, four pathogenic bacteria, Staphylococcus 
aureus, Enterococcus faecalis, Aeromonas hydrophila, and Escherichia coli, are used to 
test with crude extracts from Puangmanee, Montong, Chanee and Kanyao durian peel. 
The experiments were divided into 3 methods, beginning with extraction of 
antibacterial extract from durian peel which used distilled water, ethanol, and acetone 
as solvents. Then, verified the efficiency of bacterial inhibition by agar diffusion assay. 
Lastly, purify and specify antibacterial compound in crude extracts. The results show 
that crude extracts from Monthong, Puangmanee, Chanee, and Kanyao have 
antibacterial property which affect to different bacteria species. The crude extract that 
seems the highest effectiveness in bacterial growth inhibition is the crude extract from 
Monthong which used ethanol as solvent. It affects 3 bacteria species: A.hydrophila, 
E.facalis, and S.aureus. For E.coli, there is only the extract from Chanee durian peel 
which extracted by acetone can inhibit its growth. Resulting from TLC analysis, 
compounds in Chanee durian peel extracts, which used ethanol 99% as solvent, are 
possibly in alkaloid, flavonoid, or glycoside group. 
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Trimethylsilyl cellulose (TMSC) is a hydrophobic cellulose derivative where 
trimethylsilyl groups substitute the hydroxyl groups at C-2, C-3 and/or C-6 positions of 
anhydro-D-glucose units. TMSC is used as precursor for regenerating cellulose fiber as 
the trimethylsilyl group can be removed by weak acid. The aim of this project is to 
investigate the application of TMSC as a hydrophobic coating on cotton fabric. TMSC 
was synthesized by silylation of cotton linters using hexamethyldisilazane. The cellulose 
was dissolved in N,N-dimethylacetamide and lithium chloride and subsequently added 
HMDS. The reaction mixture was precipitated using distilled water and dried at 60 °C to 
obtain TMSC. The TMSC was characterized by IR spectroscopy to analyze for degree of 
substitution (DS). Amplification of C-H stretching peak are found at 2956.50 cm-1 and C-
Si rocking peak at 1248.54 cm-1, 835.17 cm-1 and 747.54 cm-1 are present. The DS of the 
prepared TMSC was 2.32. The TMSC are dissolved in THF and Acetone to dip coat on 
cotton fabric. The TMSC-coated cotton fabric has contact angle of 129° if acetone are 
used. In contrast, if THF are used the cotton fabric has contact angle of 125°, around 
uncoated cotton linter which has contact angle of 124°. This results has shown that 
solvent used to dip coat TMSC on cotton fabric can effect on the coating’s 
hydrophobicity. 
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The main cause of grey hair is due to lack of the essential nutrients, especially vitamin 
A and B group vitamins along with the mineral copper, iron and zinc. Copper in 
particular is not only necessary for hair plantation, it is needed by the body to maintain 
the health of the artery walls and without it you end up with what’s known as elastic 
fibre breakdown. When this occur the arterial walls becomes weak, eventually causing 
aneurism (the ballooning of an artery or blood vessel). This is a life threatening 
condition as it can burst, resulting either severe stroke or death. This does not mean 
copper is the only nutrients necessary in maintaining healthy hair but insufficient of 
vitamin A will cause the loss of hair. 
 
Using organics substances are common in trending health awareness. Therefore, 
innovation using flaxseed and curry leaves as one of a possible remedy chosen. The 
abundant amount of copper present in the flaxseed will help in the production of 
melanin, the pigments which is responsible in lending colours to our hair. The omega -3 
acids packed in the seeds will give you a stronger hair follicle together shiny and silky 
hair as curry leaves gives the hair beta – carotene which is required by the body to 
maintain the scalp from drying and itching. The product is affordable, abundant source 
of materials, Environment friendly, Prevents premature greying, Easy to wash and  
Repairs damaged 
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Nowadays, most people in Thailand are spending more time in a comfortable room 
with air conditioner which can possibly be a place of bacteria and germ accumulation 
which can finally lead to some illness. Therefore, this research project aims to develop 
an efficient air filter that can inhibit and reduce bacteria growth and dispersion. 
According several studies, tannin can inhibit Staphylococcus aureus and Escherichia coli 
which could be in the air. Moreover, tannin can be obtained from mangosteen peels 
(fruit mostly found in a local area of Thailand). By these reasons, tannin was chosen for 
coating on a filter. The experiments were performed firstly with tannin extraction from 
mangosteen peels. Secondly, the tannin’s chemical property was tested using chemical 
reagent to identify tannin in the extract. Then, tannin extract was coated on a 
polypropylene membrane by using the best ratio between tannin and water. Finally, 
the efficacy of this developed air filter was determined by using a designed box as an 
air conditioner model. The results showed that 1:50 ratio of tannin dissolves in water 
was the most suitable ratio. This tannin ratio also provided less blockage of airflow 
path on the air filter and its antibacterial property was similar to other ratios. In the air 
filter efficiency test, the developed air filter could reduce the bacteria in the air and 
tannin on the filter could also inhibit bacteria growth. Furthermore, this air filter can be 
developed and applied further in order to use with a real air conditioner for a longer 
use. 

  

Keywords:  mangosteen peel, tannin, air filter, airborne bacteria, antibacterial 

property 
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Parkinson’s disease is one of the most common neuro-degenerative disorder and is considered 
as incurable disease. L-dopa, a precursor of dopamine, is the most effective chemical treatment 
for Parkinson’s disease, but it also has severe side-effects such as motor complication. To reduce 
the dosage of L-dopa and relieve side-effects, selegiline, which is a representative MAO-B 
(Monoamine Oxidase type B) inhibitor, can be used as an auxiliary medication. The aim of our 
research is the synthesis of selegiline by using enzymatic kinetic resolution as the key step. Since 
the drug is enantio-pure, the starting material should be enantiomerically separated before the 
main procedure. In order to obtain the enantio-pure reactant, the resolution technique called 
enzymatic kinetic resolution is applied. Enzymatic kinetic resolution is the method to separate 
optical isomers in the reaction using the chiral selectivity of the enzyme. It is more 
environmentally friendly than other resolution steps using metal catalysts. As the 
enantioselective enzyme Candida Antartica Lipase-B (Cal-B, Novozym-435) is used. At first we 
planned to synthesize Selegiline from phenylacetone. It was impossible to get the material, 
however, since phenylacetone was the main ingredient of methamphetamine. Instead, we used 
three different chemicals similar to phenylacetone in their structures: 1-phenylethan-1-ol, 
acetophenone, and propiophenone. The racemate of starting materials were obtained by 
reduction with sodium borohydride. The reduced chemicals were enantiomerically separated by 
enzymatic kinetic resolution using Cal-B and the conversion rates were calculated by using 1H 
NMR. Additional SN2 steps were also carried on; they were also examined quantitatively and 
qualitatively. Five different solvents; Toluene, Ethanol, THF (tetrahydrofuran, IUPAC name: 
oxolane), t-butylmethylether, and dichloromethane, were used for each starting materials to 
seek the best condition for the synthesis of Selegiline.  
  

Keywords:  Selegiline, Enzymatic kinetic resolution, Candida Antartica Lipase-B, Eco-

friendly 
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Over 1.5 million Americans are diagnosed with diabetes annually with Type 2 Diabetes 
being one of the leading causes of fatality. Alpha Amylase is an enzyme produced by 
the body to break down oligosaccharides into monosaccharides to allow absorption 
into the bloodstream. However, for diabetic patients and those suffering from obesity, 
absorption of these digested carbohydrates into the bloodstream pose risks such as 
increased glucose level and greater obesity due to an excess of stored energy. Thus, an 
alpha amylase inhibition in diabetic patients and those suffering from obesity could 
decrease postprandial glucose levels and aid in weight loss. The purpose of my 
experiment was to determine whether the herbs Trigonella foenum-graecum seeds 
(fenugreek seeds), Trigonella foenum-graecum leaves, Tamarindus indica (tamarind), 
Moringa oleifera (moringa) have alpha amylase inhibitory potency. I used Benedict’s 
Reagent to indicate starch decomposition in each herb and amylase solution and 
accumulated quantitative data using a spectrophotometer. All herbs except 
Tamarindus indica demonstrated alpha amylase inhibitory potential with Trigonella 
foenum-graecum seeds showing the greatest amylase inhibitory potential with 80.3% 
less glucose concentration than the alpha amylase control. 
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The world population is projected to reach an all-time high of 9.7 billion people by 
2050 and as such, it is crucial to develop a sustainable way to produce enough 
agriculture to feed the world. Using bacterial strains for plant growth promotion may 
be the answer. The objective of this study was to investigate the effect of the 
secondary metabolites and enzymes of Pseudomonas chlororaphis strain PA23 on plant 
growth promotion. Specifically, this study examined the effect of PA23 on the 
hydroponic growth of a model plant, Arabidopsis thaliana.  P. chlororaphis was already 
known to be a biocontrol agent, capable of preventing the growth of the fungal 
pathogen Sclerotinia sclerotiorum. It was unclear whether the secondary metabolites 
and enzymes produced by PA23 have beneficial or deleterious effects on plant growth 
promotion. A. thaliana was grown in 48 well plates along with a larger hydroponic 
setup. Some plants were treated with PA23 whereas other plants were treated with a 
gacS mutant. The gacS mutant is unable to produce secondary metabolites or enzymes 
due to inactivation of the global regulator GacS. In the present study, the gacS treated 
A. thaliana had the greatest growth, while PA23 had an inhibitory to almost toxic effect 
on the treated plants. Enumeration of bacteria adhered to the plant roots revealed six 
times more gacS cells compared to PA23, suggesting that the mutant is a superior root 
colonizer. 
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Mosquitoes is the intermediary transmit of several diseases to human. The abundance 
and distribution of mosquitoes mostly related to the characteristics of larval habitats, 
and their distribution can be inhibit by using Endosymbiotic Bacteria “Wolbachia sp.” 
which induce cytoplasmic incompatibility in mosquitoes. This study investigated the 
prevalence of mosquito larvae in two different areas at Suranaree University of 
Technology (i.e. dormitory and academic area). The Mosquitoes larvae samples were 
collected from 24 households in two different areas during August-November 2018 
and Wolbachia screening by using polymerase chain reaction methods. The result were 
found four mosquitoes larvae species (i.e. Ae. aegypti, Ae. albopictus, Culex spp., 
Toxorynchites spp.). Culex spp. larvae was the most species larvae which were found 
mostly in plant water pot, cup used and tires. Ae. aegypti and Ae. albopictus larvae 
were found mostly in flower plastic vases, Toxorhynchites spp. larvae were found 
mostly paint box and tire. All three Aedes larvae indices: Container Index (CI) for Aedes 
spp. was >5%, House Index (HI) for Aedes spp. was >5% and Breteua Index (BI) for 
Aedes spp. was >20 within academic area. Consequently academic area is Dengue 
sensitive.  

Keywords:  Wolbachia sp., Ae. aegypti, Ae. albopictus, Culex spp., Toxorynchites spp. 

and Polymerase chain reaction 
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Staphylococcus aureus is the most common bacterial causes of ulcer disease, acne, and skin 

abscess. (Jawetz et al., 2005). Disease prevention efforts caused by Staphylococcus aureus 

bacteria can use a skin ointment containing active ingredients that have antibacterial activity. 

Some natural ingredients that have potential as natural antibacterial are Pluchea indica L. and 

Gardenia augusta leaves. The purpose of this research are: 1) to know the antibacterial activity 

of ointment extract of Pluchea indica L. and Gardenia augusta in inhibiting the growth of 

Staphylococcus aureus; 2) to find the result of active compound test on those natural 

ingredients; and 3) to find the result of physical characteristic test on ointment extract of those 

natural ingredients (adhesive, spreading, and pH). 

This research is an experimental research combined with qualitative and quantitative 

descriptive. The treatments used in this research are: (K +): chemical-based ointment circulating 

in the pharmacy (Gentamicin); (P1): 5% Pluchea indica L. leaves; (P2): 5% Gardenia augusta 

leaves; (P3): Combination of 2,5% Pluchea indica L. leaf 2,5% Gardenia augusta leaf; (P4): 

combination of 3,75% Pluchea indica L. leaf : 1,75% Gardenia augusta leaf,;(P5): combination of 

1,75% Pluchea indica L. leaf :3,75% Gardenia augusta leaf. Each treatments were tested to the 

Staphylococcus aureus bacteria to got the inhibitory zone result. 

The results of the Pluchea indica Less and Gardenia augusta leaves show that the greatest 

inhibitory zone is produced by P2 with 26,75 mm. Quantitative test of secondary metabolite on 

Pluchea indica L. leaves extract showed flavonoid, phenol and tannin compound is 0.756% QE, 

1.879% GAE, 1.328% TAE, respectively. While the Gardenia augusta leaves extracts is 0.630% QE, 

2.034% GAE, 1.735% TAE. In the adhesive, spreading, and pH power test results, the best 

adhesion is P1 with an average of 5,2 seconds (50 g) and P2 with an average 47,4 sec (1 kg). In 

terms of spreading power, the P3 and P5 ointment has the best average spreading average of 3 

cm for 50 g and P3 has 6 cm for 300 g load. While in the fifth pH test the treatment showed pH 

value of 6. 

Keywords: natural remidies, Pluchea indica Less, Gardeia augusta, Inhibit bacteria, 
Staphylococcus aureus 
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Dengue hemorrhagic fever is a major health problem in Indonesia. One of the methods 

to prevent this disease is by controlling Aedes aegypti larvae. Temephos commonly has 

been used for this purpose, but after a long period it can cause mosquito’s larval 

resistance and cause adverse effects to the environment.  Cinnamomum burmannii is 

an endemic cinnamon in Indonesia. Based on our GCMS analysis, essential oil of C. 

burmannii bark contains about 33% of cinnamaldehyde. Cinnamaldehyde is a widely 

known natural insecticide, therefore potentially cinnamon can be used as a 

biolarvacide. 

 

This research was an experimental study, consisting of preliminary study, larvicidal test 

using WHO guidelines, and microscopic study. After 24-hour exposure, LC50 and LC90 

for Ae. aegypti 3rd instar larvae were 78 ppm and 110 ppm, respectively. While after 

48-hour exposure, LC50 and LC90 for 3rd instar Ae. aegypti were 77 ppm and 108 ppm, 

respectively.  

 

After 24-hour exposure, LC50 and LC90 for Ae. aegypti 4th instar larvae were 103 ppm 

and 134 ppm, respectively. While after 48-hour exposure, LC50 and LC90 for Ae. 

aegypti 4th instar larvae were 102 ppm and 133 ppm, respectively.  

On microscopic study, there were morphological damages on larvae due to biolarvicide 

exposure, such as outer membrane depletion, spiracle trachea disintegration, thorax 

shrinkage, and siphon swelling. Essential oil of C. burmannii caused Ae. aegypti larval 

mortality and morphological damages as an effective biolarvicide.  

 

Keywords: Aedes aegypti, Cinnamomum burmannii, Essential oil, Larvicide 
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Rice is one of the most consumed staple food for a large part of the world, especially in Asia. 
However, almost 30% of rice from daily meals is wasted. This causes economical losses to many 
countries, which is crucial to give extra care. FCNs have become important and have attracted 
considerable attention in research and industry. Since FCNs have photoluminescence properties, 
i.e. they can emit light from UV to visible region under excitation, synthesized FCNs are 
promising for many applications, e.g., bio-imaging and biotechnology, cancer treatment, 
chemical sensing, and optoelectronic devices like light emitting diodes. This study reports on a 
simple approach toward fluorescent carbon nanoparticles (FCNs) by conventional microwave, 
direct heating, and microwave synthesizer route by using cooked rice as a carbon source.  To 
begin, leftover cooked rice is treated with acid and heated to obtain small molecular sugars 
which are examined by Benedict’s test. The unwanted larger molecules are precipitated from the 
mixture in the acid-treated process by centrifugation. To synthesize FCNs, the remaining solution 
is used as precursors and undergoes 3 synthetic routes: conventional microwave radiation with 
various reaction time, direct heating with various reaction time, and microwave synthesizer at 
the different temperature with varying choices of acid (Sulfuric acid and Phosphoric acid). The 
optical properties of the obtained FCNs are characterized by UV-visible spectrophotometer and 
Steady-state fluorescence spectroscopy. The obtained FCNs have shown the emissive properties; 
their emission is in blue to green region. Moreover, the redshift in excitation from the 
fluorescence spectrophotometer indicates that the nanoparticles are an amorphous structure. 
The results also reflect some drawbacks of the applied methods, such as a large distribution of 
the particles’ size which is difficult to control, and it is not possible to get the red-emitting FCNs 
since the particles precipitate before they have grown to that expected size. For the application, 
the obtained carbon nanoparticles are promising for bioimaging because of its fluorescence 
property. 
  

Keywords:  Fluorescent carbon nanoparticle, Leftover rice, Microwave synthesizer, 

Emission spectra 

  



 

 

 

LIS02I   

Colorimetric quantification of triterpenoids in lingzhi 
mushroom (Ganoderma lucidum) and colorimetric 
instrument development for the development of cultivation 

  

Pawit Wangsuekul, Pratimakorn Petsirasan, Tayawee Kaenkaew 

Kamnoetvidya Science Academy, Thailand 

Supervisor: Sakol Warintaraporn 

Email: pawit_w@kvis.ac.th 

  

Lingzhi mushroom (Ganoderma lucidum) is an herbal mushroom known to have many health 
benefits: inhibiting growth of tumor and cancer, improving liver function and detoxify from our 
body, etc. Lingzhi mushroom contains triterpenoids, which were found to worth a lot for 
pharmaceutical uses. There are various methods to determine the triterpenoids in lingzhi 
mushroom qualitatively and quantitatively. One method which is less complicated and easy for 
result interpretation is colorimetry. This method uses a reaction amongst triterpenoids, vanillin, 
and perchloric acid of which the colored product will absorb the light with intensity which is 
direct proportion to the concentration of triterpenoids. Also, in this project, we have developed 
this method to be more convenient for using outdoor by taking photos using camera in mobile 
phone. Variables such as light, camera position and angle are controlled for the results with good 
accuracy, precision, and repeatability. This project aims to quantify triterpenoids in the lingzhi 
mushroom using a colorimetric method. First, the calibration curve between absorbance and 
concentration of triterpenoids would be plotted by UV-visible spectrophotometry using ursolic 
acid as standard triterpenoids. Next, the calibration curve by determining the color of standard 
in the photos from camera in mobile phone would be plotted and then both calibration curves 
would be compared by applying with real lingzhi mushroom. Lastly, quantification of 
triterpenoids in lingzhi mushroom extract would be performed to develop the method of 
mushroom cultivation to increase the amount of triterpenoids, e.g. vary the ingredients of 
compost for mushroom cultivation. From the results, we got a standard calibration curve from 
UV-vis spectrophotometry with good precision and linearity. Then, we got the calibration curve 
from the red, green and blue color value from the mobile phone photo. The red and blue color 
gave high linearity comparing with green. After comparing these two methods by using real 
mushroom extract, we got 19.85% difference (based on UV-vis spectrophotometry), so we 
should develop a controlling kit. Finally, in the cultivation part, we observed that glucose recipe 
led to quicker growth. We are currently in the process of measuring the amount of triterpenoids 
in these mushrooms. 

  

Keywords:  Lingzhi mushroom, Triterpenoids, UV-vis spectrophotometry, Cultivation 
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This project aims to introduce a new way for osteoarthritis treatment which is 
expected to increase in the future. Glucosamine is the main subject for a treatment, 
which can be derived by hydrolyzing chitosan. This project also includes extraction of 
chitosan from shrimp waste to make a worthy use of food waste from industry. In this 
project, 3D printer is applied to print chitosan gel since 3D printing is adjustable to a 
designate shape. The research process begins with chitosan extraction from shrimp 
shell. Next, several chitosan property analyses were conducted, including 
deacetylation percentage identification, XRD and FTIR spectroscopy. Chitosan gel was 
prepared by dissolving chitosan with the mixed acetic acid, lactic acid, and citric acid. 
Finally, a regular 3D printer was modified to suit gel printing. From the experiment, it 
indicates that chitosan gel formation could be readily prepared. The deacetylation 
percentage and FTIR analysis indicate that the synthesized chitosan is comparable to 
commercial chitosan. However, due to high crystallinity of the chitosan, from XRD 
analysis, it made chitosan could not be efficiently dissolved into gel. Therefore, an 
adaptation of chitosan extraction was done. It was to heat in every step of extraction. 
It resulted in better dissolving ability and gel formation and was printable by the 
modified 3D printer. 

  

Keywords:  Osteoarthritis, Chitosan, Glucosamine, 3D printer, FTIR analysis, XRD 
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Tryptophan is an important amino acid for our bodies, however, excessive tryptophan 
intake can cause drawbacks. Thus, tryptophan quantification in samples is crucial. 
Nevertheless, quantification of tryptophan with simple method, plain analysis, 
affordable chemicals and high specificity is a challenging subject. In this research, the 
tryptophan assay is created by the reaction of chlorogenic acid which is a natural 
compound in many vegetables, such as burdock root and Thai local plant like Thai 
eggplant. In basic conditions, the extract of those plants can react with tryptophan and 
yield red solution; this reaction specifically happens with only tryptophan. As a result, 
Thai local plant extract gives a similar result to the preliminary research. Then, this 
research is tested on amino acids other than tryptophan to simulate the real situation 
with many amino acids present. The research also aims to develop analytical method 
to quantify tryptophan concentration by using Thai eggplant extract to construct 
calibration curve of a mixture of Thai local plant extract and a variety of pure 
chlorogenic acid concentration to determine chlorogenic acid concentration in Thai 
eggplant extract. The concentration of chlorogenic acid will be used in construction of 
calibration curve between tryptophan in various concentration with Thai eggplant 
extract. Then, the expected detectable interval of tryptophan concentration is 
examined. 

  

Keywords:  tryptophan, colorimetry, quantification, chlorogenic acid, thai eggplant 
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Lingzhi or Ganoderma lucidum is a fungus that were used in various medication 
treatment from ancient times. Ganoderma lucidum contains triterpenoid and 
polysaccharide which proof to be beneficial in curing several types of disease including 
cancer. The triterpenoid and polysaccharide in Ganoderma lucidum can only be used 
after being extracted. Therefore, an extraction method is needed in order to make use 
of triterpenoid and polysaccharide in the much room. Moreover, the method must be 
optimize, so it will be at the highest efficiency The common extraction practice is to 
boil the mushroom and use ethanol to extract substance from Ganoderma lucidum. As 
a result, we found that the optimal point in using this method is at 121-degree Celsius 
heat temperature for 30 minutes from mushroom with 7 collecting time and 12 hours 
of boiling. However, no polysaccharide was found in the product of this extraction 
method.   

  

Keywords:  Triterpenoid, polysaccharide, Ganoderma lucidum 
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Abstract 

 

One of the challenges that physics teachers face is how to make the connection 

between the physics that they teach on the whiteboard and what happens in the 

real world. Therefore, experimentation is a must in every physics classroom. 

There is some merit and value to doing tried-and-tested experiments to help 

support concepts introduced in lectures. However, studies have shown that 

letting students design their own experiments lead to a better understanding of 

the world around them and a better appreciation of the scientific method. This 

talk will show several sample student works of experiments they have designed 

in their physics class and what students have found significant in them. 

Keywords: physics, student-designed experiments 
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Abstract 

“Forge Thailand ahead as a ‘knowledge-based society’ ”; this is part of the ptt group 

vision, and should be fulfilled in part through the actions of KVIS. This is 

fundamentally also the main vision of two courses run here at KVIS, “Up and Coming 

Technologies” and “Upgrading Thailand to an Innovation-Driven Economy”.  The Up 

and Coming Technologies course introduces KVIS students to a wide range of current 

and expanding research and new advanced technologies, particularly in the fields of 

biotechnology, energy and artificial intelligence, while Upgrading Thailand to an 

Innovation-Driven Economy focuses on entrepreneurs and innovation ecosystems, 

giving students an understanding of entrepreneurial processes, leadership and 

innovation. Classes are delivered through a combination of lecture, discussion, group 

activity and individual written work, all including analysis and evaluation of advanced 

and complex topics. Through these courses, KVIS students are gaining experience in 

advanced academic communication, as well as learning about up and coming 

technologies and the entrepreneurial skills they will need to help to move Thailand 

forward. This program effectively prepares students for the rigors of University study 

and also provides them with insight into the frontiers of science & technology, giving 

them a head start on their path to becoming top-level researchers, innovators, and 

entrepreneurs who will spur economic and technological development in Thailand. 

Keywords: development through education, entrepreneurship, innovation, up-coming 

technology  
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Abstract 

 

To motivate students to enjoy the doing of physics experiments is very 

challenging. Doing experiments will eventually leads to the new discoveries in 

sciences. General practices of performing the experiments in a students’ 

classroom is to follow stages of the fixed experiment setups. Sometimes it is 

not interesting to students, so they cannot think beyond the box or are not 

inspired to further their study in science and technology. The result of students’ 

analysis on experiment steps and the design of experiments can be discussed. 

A teacher acts as a facilitator to create challenging questions or positively-

criticize the incomplete project, including finding new materials or new 

concepts to be employed in the experiment. This motivates students to be much 

more curious. A caution is that if the teacher does not understand the 

experiment well and deeply, this may easily stop students’ curiosity. Therefore, 

if there is a need for an insightful context of the experiment, the teacher may 

ask for advices from senior advisors such as university instructors who would 

have more experience in specific areas of Physics. 

Keywords:  Physics experiment, reinforcing, motivating, curiosity 
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Abstract 

 

In order to create high science literacy, education at the secondary and high 

school level is very important. Sometimes learning cannot be fully realized 

because the subjects taught in most courses cannot be imagined in the minds of 

students. Learning is only possible if the student associates the information, 

with a fact in his/her real life. To develop a project to solve any problem in a 

scientific method and to get a result from it, allows us to fully imagine the 

information in the young minds. Students who develop scientific projects can 

learn more easily and gain scientific reading habits. In addition, these students 

write their scientific method and results in accordance with the rules of 

scientific writing. In this way, young scientists will present their first scientific 

paper. Furthermore, students who study scientific projects participate in 

scientific fairs to share their study with other scientists. Students learn to speak 

to different people at these fairs and learn to speak in front of the community 

and increase their self-confidence. In summary, developing a project is a form 

of teaching that has a lot of learning outcomes for students. 

 

Keywords: project education, science education, learning outcomes 
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Abstract 

 

In today’s world, we have a wealth of scientific information at our fingertips. 

Students read labels, complete laboratories, watch videos and listen to their 

parents and teachers, but do they really get to ask and solve science questions? 

Today’s learners have more facts and figures at their disposal through a simple 

search in Google such that memorizing information is no longer the main 

pedagogical tool for teachers. The goal has shifted to achieve deep learning and 

critical thinking for our learners. This talk will present how we use inquiry 

based learning and the supports that encompass this approach in order to help 

students be curious, enjoy the process of scientific methodology, and find 

answers to their questions. 

Keywords: inquiry-based learning, scientific method, critical thinking 

  



Problem Solving Activity “Water Bottle Rocket 

Competition” for the Momentum Lesson Designed for 

Grade 10 

Anucha Pratumma, Komsilp Kotmool and Somporn Buaprathoom 

Mahidol Wittayanusorn School, Phutthamonthon, Nakorn Pathom, Thailand 

anucha@mwit.ac.th 

Abstract

Rocket propulsion contents in Mechanics subject is complex and difficult to 

understand or explain. For a better understanding and learning perception, we 

thus designed a problem-solving activity called “Water Rocket Competition”. 

Every grade 10 student was assigned to create a home-made water bottle rocket. 

They competed against one another in their class. The competition was held in 

the evening of September 20, 2018. Each student had three chances to launch 

their rocket in order to get the highest score. After the competition, we asked 

students to explain about their rockets by using the laws of Physics, and the 

pros and cons of their rocket’s parts through reports and video clips. For this 

talk, I will present how we designed an activity for student grade 10 to 

understand more on the momentum lesson while teaching students to apply 

knowledge for real applications at the same time. 

Keywords: problem solving, water bottle rocket, momentum lesson 



 

 

 

Fundamentals of Academic Inquiry 
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Abstract 

 

One of the many courses that all students must take is “Fundamentals of 

Academic Inquiry”. It is a unique and our original course. It aims to develop 

the research abilities necessary for students to discover the unknown and create 

original ideas and concepts. In this course, students work to engage in activities 

aimed at investigating what they want to know and learn through practical 

experience. This course runs in three terms. Each term period is half a year. We 

call it HOP, STEP and JUMP as the Freshman first semester, the Freshman 

second semester, and the second year’s first semester. Each term aims for all 

students to investigate on each theme of the course. There are several themes 

for all students. During the last term, students gave oral reports of their progress 

on the results of their research. Students share them and discussed them with 

other students. 

Keywords: research literacy, self-expression, methods and principles of  

      academic inquiry 

  



 

 

 

Manipulating active learning tools in Biology teaching  

Richard Ching Wa Cheung 

G.T. College, Tiu Keng Leng, Tseung Kwan O, Hong Kong 

gtbiorichardc@gmail.com 

 

Abstract 

 

Technological advancement does not only create more active learning 

opportunities for students, but also phase out traditional knowledge-feeding 

teaching style in Hong Kong. There has been more emphasis on recognizing 

the heterogeneous background of students and developing their problem-

solving skills. To achieve these goals, educational apps such as Google 

Classroom and Edpuzzle have been used in a grade-10 biology class of G.T. 

College to provide thought-provoking materials for students to learn biological 

concepts according to their needs. These tools also allow teacher to 

systematically monitor the learning progress of each student. On the other hand, 

primitive active learning tools such as collaborative work, discussion and 

drawing are found to be useful class activities that can simultaneously build a 

happy learning environment and fulfill objectives of the lessons. The exam 

results show that analytical thinking skills of most students in the class have 

significantly improved.  

Keywords: active learning, biological concepts, educational apps 
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Learn to Invent 

Helping students to work out innovative solutions at their 

school projects by teaching them the 40 principles of 

TRIZ 

 

 Biology and STEAM, Odulphus Lyceum Tilburg, The Netherlands 

fvaandrager@odulphus.nl 

Abstract

In the past few years an increasing interest has emerged in secondary schools for the 

inclusion of creative techniques in the school curriculum. Many pupils faced difficulties 

with the task of creating new solutions in the framework of school projects. How should 

they decide on a topic, how to identify a topic worthwhile to solve, and finally, how do 

they come to creative solutions? TRIZ is a technique developed by the Russian patent 

lawyer Genrich Altshuller around 1960. He stated that there are 40 principles on which 

you can come to an innovation to resolve about 95 percent of the problems, which in 

his opinion were almost always contradictions. By using his ‘Algorithm of Inventing’, 

innovations could be created far more efficiently than by waiting on inspiration. The 

last decade saw large companies including multinationals as Philips, Toyota, NASA 

and LG started to use TRIZ for their inventions. In 2017 we started a partnership with 

Philips to develop new educational class materials for teaching children to be creative 

in a project situation as described above. This was done by using frameworks that are 

utilized in industries while adapting them to the world of students and their projects. In 

this talk, I will present the materials and lessons we used for teaching TRIZ at our 

undergraduate classes of the Odulphus Lyceum.  

Keywords: creative techniques, teaching innovations, partnership with the industry 

Frits Vaandrager



 

 

 

Grow up a Researcher 

Anton Kuznetsov 
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Abstract 

 

Lyceum "Physical-Technical School", the only school that is part of institutions 

of the Russian Academy of Sciences, was created 30 years ago. The main goals 

of learning in the lyceum were formulated. From the report of one of the 

founders of the Lyceum, the purposes of our school are (1) searching and 

attracting talented children; (2) the creation of their tendency to engage in 

science; (3) creating a solid foundation for their education; and (4) creating an 

atmosphere of relations worthy of an academic institution. If we formulate the 

purpose of learning in the form of a “slogan”, in two words, then this is the 

“Grow up a Researcher”. In this report, the author tries to reveal the content of 

this “slogan” and tell how this goal is realized in the lyceum. 

 

Keywords: high school education, school research,  

  



 

 

 

Student Progress Chart as an Assessment on a Course of Study 

 Phornsant Lertvittayavivat 

Kamnoetvidya Science Academy, Wang Chan Valley, Rayong, Thailand 

phorsant.l@kvis.ac.th  

Abstract 

A clear assessment on a course of study will lead to a higher motivation for students to 

become active learners, thus, will make teachers highly effective as well. The 

assessment tool that I have innovated is referred to as “Student Progress Chart”. It 

comprises 3 parts of Bloom’s Taxonomy of Learning Domains; affective, psychomotor, 

and cognitive learning. The purpose of this chart is to monitor students’ classroom 

behavior and their achievement level in various courses. A simple score input will 

automatically compute the results and show each student’s behavior and achievement 

level. Both teachers and students will be able to monitor closely the performance of 

each student throughout the course. This chart has received positive feedbacks from 

teachers who have implemented this in their classrooms. The feedbacks were (1) 

students and parents were able to see clear evidence of each student’s behavior in class, 

and their performance in each course; (2) the chart was user-friendly, and teachers could 

record scores by adding, deleting or annotating remarks, thus helped in solving 

problematic issues of each student faster; (3) teachers could control the behavior of all 

students in a timely manner by annotating, and also sending the progress reports to 

parents; (4) teachers and students could monitor instantly the problematic courses that 

students faced, such as late submissions of assignments, homework or even low-test 

scores. This indirectly got the students to improve themselves; (5) it was easy to see the 

progress of each student and the summary of all students as scores were automatically 

computed; (6) this progress chart proved to be very useful because it was a clear 

evidence from an academic point of view for all students, parents, and the school.  

Finally, it is recommended that this progress chart is presented at the beginning of each 

class at roll-call times. This would motivate students to be active learners in class and 

drive them to improve the areas that they are underperforming, thus will eventually 

result in a better overall grade. 

Keywords: assessment, Progress Chart, active learning, Bloom’s Taxonomy, 

motivation  
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Introduction of MAPST    

Ashley Huanxian Chen 
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Abstract 

 

The Association for Promotion of Science and Technology of Macau 

(MAPST), a government-recognized charitable organization, founded in 

October 1997, is composed of professors, medical doctors, physicians, 

engineers and other professionals from different sectors; MAPST aims to carry 

out academic collaborations and exchanges to promote science and technology 

education and facilitate the synergy of science and technology with the 

economy. By playing an intermediary role between Chinese and Western 

cultures in Macao, MAPST seeks to follow international trends to improve the 

professional standards of science and technology in Macao. After years of 

engaging in such efforts, MAPST has established a range of annual outreach 

activities and educational programs. This talk will present a brief introduction 

of MAPST and its STEAM education programs specifically. 

Keywords: MAPST, STEAM education, outreach activities 
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Active Learning in Optics and Photonics (ALOP) 

Silka Abyadati and Monika Raharti

Center for Young Scientists, Indonesia 

silkaindonesia@gmail.com; cys.nkri@gmail.com 

Abstract

Physics has been one of the struggling subjects for secondary school students, 

including in Indonesia. Teachers put effort on finding ways to support students’ 

passing the physics classes. The Center for Young Scientists Indonesia 

proposed an active learning in physics by conducting workshops for physics 

teachers. The workshops sponsored by the UNESCO, and the modules prepared 

by the International Center for Theoretical Physics and the Society for Optical 

Engineering. In the five-day workshop, the teachers were introduced to an 

approach in teaching physics, namely PODS, which indicates the process of 

learning by Prediction, Observation, Discussion, and Synthesis. The topics 

were limited to optics and photonics: Introduction to Geometrical Optics, 

Lenses and Optics of the Eye, Interference & Diffraction, Atmospheric Optics, 

Optical Data Transmission, and Wavelength Division Multiplexing. The 

feedback from the teachers were positive, showing the success of the workshop. 

The program continued with the implementation at school, and the report 

indicated high acceptance from the students. The future work of the workshop 

is educational research on the implementation of ALOP by the teachers in 

coordination with the Center for Young Scientists Indonesia. 

Keyword: active learning, physics, ALOP, PODS. 
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Enrichment and Extension Opportunities through 

Creative Homework 

Nick Gower and Tamsin Hosking 

Camborne Science and International Academy, The United Kingdom 

gowern@cambornescience.co.uk  

 

Abstract 

 

In 2015, Camborne Science and International Academy opened Nexus, a Centre 

of Excellence for the education of the most able. Nexus is home to CSIA’s three 

new Gifted Programmes: a Science, Technology, Engineering and Maths 

(STEM) program; Philosophy, Politics and Economics (PPE) program; and the 

Camborne School of Maths and Science (CSMS). These Programmes offer 

students who are especially able a chance to thrive and shine in their chosen 

field of study through a bespoke curriculum designed to engage and challenge 

gifted learners. Alongside specially-designed curricula, students experience a 

rich co-curricular programme that complements their lesson work and deepens 

and develops their scholarship. As part of the extended curriculum, students are 

expected to complete independent study projects. A variety of projects to match 

the needs of learners at different stages of their course have been developed. 

These projects aim to extend, enrich and accelerate the learning of most able 

students through creative homework tasks. The talk focus on the design of 

activities, with examples, and the positive affects they have had on students’ 

engagement and attainment in an accelerated curriculum. 

Keywords: Extension, Enrichment, Able, Creativity, Homework  
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Abstract 

 

Issues in our world arise and require demanding solutions. Citizens are asked for a 

multiplicity of pathways to offer plausible solutions, which have created the power of 

prototyping. Rarely have our classrooms offered children the chance to engage in 

higher level questioning and processes. Now, through STEM Challenge, we have the 

chance to invite our children to look at their schoolwork as important to the world. They 

create a solution to the real-world problem they are presented with, carry out their 

solution plans, then evaluate its effectiveness and improve their designs.  Upon the 

conclusion of their challenge, students have gone through relevant higher-level thinking 

to synthesize and evaluate their knowledge of the content at hand. STEM is  the 

integration of science, mathematics, and technology in a problem-based learning 

environment manipulating the  engineering design thought process as a method to 

solve.    This action research project aims to measure to what extent STEM Challenge 

affects student achievement in innovating, how STEM affects students’ attitudes 

towards interest and creativity and to what extend they can proceed with this STEM 

projects  

Keywords: STEM, higher level questioning, real-world problem, students’ attitudes 

  



 

 

 

Local Resource and Need Based Research and Innovation 

Platform for Young Scientists 

Rameshwar Adhikari 
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Tribhuvan University, Kathmandu, Nepal 

ram.adhikari.tu@gmail.com 

Abstract 

 
Nepal, a country in South Asia, is rich in cultural, ethnic, geographical and biological 

diversities. The richness embodies the cultural, natural and traditional heritages. In 

Nepal, there are towns comprising practically all the modern luxuries and facilities 

available and, at the same time, remote villages which even lack the access to transport 

and communication. The implementation of uniform practical based science education 

platform in high schools and even in the university level in such a heterogeneous society 

is quite a big challenge. A quite big challenge is to motivate the young scientists and 

scholars to help them find their country as their centre of living. In order to cope up 

with such situation, we attempt to develop a nationwide campaign to introduce research 

and innovation-based science education platform with involvement of University 

students and utilizing locally available resources and necessity of the local people. In 

this paper, we will discuss some the STEM (science, technology, engineering and 

mathematics) endeavors we have designed involving undergraduate University 

students. The projects include development of healthcare products (such as creams and 

shampoo), bio/nano-materials (such as hydroxyapatite bioceramic and antibacterials), 

foods and natural products (such as neutraceuticals, dyes). The projects are envisioned 

to be launched in the form of pilot activity in the schools. The endeavor is expected to 

contribute to develop and empower the new entrepreneurships. The presentation will 

further comprise some motivational messages targeted to the young scientists. 

 

Keywords: nanomaterials, bioceramic, natural products, traditional technologies  
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Measuring Thermal Conductivity and Young’s Modulus of 
Glue-Bound, Compressed, Paper-Based Slabs 
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This research aims to study two properties - thermal conductivity and Young’s modulus 
of elasticity - of the multilayer paper slabs made by a simple compression. Two sets of 
experiment are conducted with bound and compressed paper slabs, which have 
different thickness, have different latex adhesive ratio, and undergo different 
temperatures. For measuring the thermal conductivity of the material, the material is 
used to create an air container, the container is then heated to raise the temperature 
of the air inside, then a thermocouple is inserted in the container to measure how 
quickly the air cools, then the characteristics of the measured graphs are analyzed to 
calculate the thermal conductivity. The containers created are a 4-paper thick and 16-
paper thick box, but the calculated thermal conductivity are very different when they 
should be the same (2.1 x 10-3 ± 0.2 x 10-3 W/m.K and 9.9 x 10-3 ± 0.5 x 10-3 W/m.K, 
respectively). The difference is from the material’s anisotropy and also the fact that the 
heat convection from air near the surface is not considered. The reliable results are the 
measured heat transfer coefficients, which are at 5.1 ± 0.3 W/m²K and 5.7 ± 0.3 W/m²K 
respectively. However, the values are smaller than expected because the extra air layer 
that is trapped by the covering aluminum foil. For studying the modulus of the slabs, 
they are made into rectangle slabs and are treated as solid beams. The moduli are 
found by using the three-point bending method and a concept of beam deflection. The 
procedures are repeated for the beams undergoing 25°C, 65°C, 145°C, and 225°C 
respectively. According to the results, greater thickness, temperature, and adhesive 
ratio increase the modulus of paper beams, and the condition which provides the 
greatest modulus is thickness of 14 sheets under the temperature of 225°C, with the 
adhesive ratio 2:1. However, its modulus appears to be 0.170 ± 0.001 kN/m², which is 
hugely distant from the expected value of approximately 10 GPa. This may be due to 
the fact that the characteristics observed are outside the proportionality range of the 
material. 
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Wireless charging technology is becoming more crucial in our daily lives as there are 
more commercial products in the market. However, magnetic induction method in the 
wireless charger only has the capacity to charge in a short range. This research aimed 
to identify the characteristics of the inductor of Qi wireless charger in which to be 
altered to increase the range of a typical Qi wireless charger and still can be used to Qi 
standard phones. Two main factors that allow successful wireless charging is the 
resonant frequency and the electromotive force induced in the receiving coil. Various 
models of inductor are constructed and tested for the value of resonant frequency and 
electromotive force induced at different range. Some basic Physics principles were 
applied and the data from each model were compared and used to identify the 
preferred properties of the transmitting inductor. Then, an inductor is constructed 
based on those properties and tested. The result identified 3 factors as having effects 
on charging range: resistance of the inductor, mutual inductance, and self-inductance. 

  

Keywords: Wireless charging, Qi wireless charger, Charging range, Resonant frequency, 
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The extracted dyes from two kinds of plant, turmeric and Jasminum leaf which are 
commonly found in Thailand, are investigated on their fluorescent properties. Upon 
photoexcitation, a solution of turmeric extract produces green fluorescence with a 
maximum intensity around 525 nm corresponding to properties of curcumin as a major 
dye component; while a solution of Jasminum leaf extract produces red fluorescence 
with a maximum intensity around 670 nm corresponding to properties of chlorophyll 
as a major dye component. In poly(methyl methacrylate) (PMMA) film, similar 
fluorescent properties are found for the Jasminum leaf extract. However, a presence of 
blue shift of the fluorescent spectrum is observed for the turmeric extract in the 
PMMA film compared to its solution which is possibly attributed to an aggregation of 
curcumin molecules in a solid state. A mixture of both extracts in PMMA films at 
different ratios evidences a tunable emission color toward white light. A blue-white 
light emission with Commission Internationale d’Eclairage (CIE) chromaticity index 
(0.305,0.294) is obtained at 2.5:1 molar ratio of turmeric and Jasminum leaf extracts in 
a PMMA film which promises their application as a source for white light. 

  

Keywords: Fluorescent dye, Fluorescent spectrum, Photoexcitation, Lightning 

application, CIE chromaticity index 
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3D printing is an innovative technique that is applicable to many fields. Biodegradable 
polylactic acid (PLA) is widely used as filament in 3D printing but its properties, such as 
its high brittleness, poor crystallization and cost, make it unsuitable for making 
commercial products. Herein our project studies way to minimize the production cost 
of 3D printing filament as well as ways to improve the toughness of PLA. We made “do 
it yourself” (DIY) filaments containing PLA and natural rubber (NR) from PLA: NR blends 
with 90:10, 85:15, and 80:20 weight compositions. In addition, compatibilized PLA/NR 
blends were prepared. PLA/NR blends were extruded using the GreenHero Mini-
Extruder that has been designed and assembled by our team to produce filament (1.75 
mm in diameter). From characterizations, SEM images show that the NR phase was 
dispersed in PLA as an immiscible characteristic. Maleic anhydride (MA) was employed 
to enhance the compatibility of NR in PLA matrix, which may improve toughness of the 
PLA/NR filaments. For mechanical properties, the elongation at break of PLA90/NR10 
filament showed the greatest improvement compared to neat PLA. The PLA/NR blend 
filaments were then used in a fused deposition modeling (FDM) 3D printer to fabricate 
prototype samples.  
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As engines of all vehicles have been developed to work at higher speed, they produce 
high amount of heat, which affects badly the efficiency of the engines. Thus, in this 
project, cooling system of the engines was improved by adding copper nanoparticles to 
its coolant. The copper nanoparticles were synthesized with the use of mangosteen 
and banana peel extracts as reducing agents. The extract was then proved to be an 
organic substance which had an ability to reduce cooper (II) ion. Copper (II) sulfate 
solution, ascorbic acid, and PEG-PPG-PEG were also added to the synthesis processes 
as a copper source, an oxygen scavenger, and a dispersing agent. As a result, the 
synthesized copper nanoparticles were well-dispersed in media with the size of 292 
and 215 nm diameter for banana and mangosteen peel extracts respectively, and had 
percentage of copper as high as 71.154% by weight. Testing practically with an engine 
model, the nanocoolant exhibited its high ability to exchange heat with the engine up 
to 280% compared with water. The nanocoolant synthesized from the used of peel 
extracts is worth using and producing because of its low cost, but high efficiency. Plus, 
using it can help reducing an amount and increase the value of trash in our local 
community. 
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In this study, we developed the path-planning algorithm in the unknown environment. 
We scoped the problem and considered the small environment. We design a basic 
environment in a form of 4 by 4 grid and randomly placed static obstacles in the 
environment. The robot used in this study is designed to have 4 wheels with the 
obstacle detection sensor. We implement an algorithm to make the 4-wheeled-robot 
reach the target position by its own with the shortest path possible and also avoid the 
static obstacles. 

  

Keywords:  Robotics, Path planning 
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Many KVIS students use the bicycle to ride to school and back to the dorm. To manage 
the bicycle, there is a form for student to write the bicycle they take. Each bicycle has 
its own number so the student can use the same bike both from and to dorm. 
However, this system has many problems. The first problem is some students use 
bicycle every day, so this process can become tedious. Second problem is some 
student pick the wrong bicycle. Last problem problem is the parking location. Out 
campus has two main parking locations. But, some students do not park at the parking 
area. Now we have “No parking” sign at some places, but there’s still no systematic 
method to solve this problem efficiently. The goal of KBIKE is to create a bicycle 
management system that is systematic, convenient and practical. We do this by 
creating new parking lot system which can detect which bicycle is parking and create 
database system to manage every bikes and parking lots. This means that we can solve 
missing bicycles, and we would know whose bicycle is parking outside of the parking 
lot. We also create KBIKE application, so everyone can see the bicycle they’re using and 
preventing student from picking the wrong bike. This system could create new bicycle 
management system that is systematic, convenient and methodical. 
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A robot for video surveillance using Wi-Fi and a remotely controlled system is 
proposed. This robot uses Raspberry Pi3 as the processing unit. Python programming 
language is used to develop the Graphical User Interface (GUI) for this Raspberry Pi 
based robotic system. We use Raspberry Pi3 to control basic locomotion, and a speech 
synthesizer. Moreover, we use basic stamp to control the sensors for detect some 
data, for instance, temperature, humidity and gas sensors. The readings from the 
sensors are expected to record the climatic conditions experienced in the robot’s 
environment and to detect any hazardous gas leakage and thereby sending alerts. This 
system will help prevent accidents in critical industrial areas prone to fire hazards. This 
robot will be helpful for the fire and safety industry to reduce the risk of accidents and 
to prevent human to monitor fire-prone areas. For the remote-control system, Team 
Viewer connects the Raspberry Pi3 with our smart phones, so we can control it using 
Wi-Fi signal. 
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Recently, there are many competitions in the world and those competitions are 
classified into many types. One of them is called a tournament. The tournament that 
we study is called the single-elimination tournament where the loser of each match-up 
is immediately eliminated from the competition. The winner goes to the next round 
until the final match-up, whose winner becomes the champion of the tournament. For 
this process, if 2 teams that have high performances against to each other in the first 
round, one team will be eliminated and get reward from of the first round even though 
they can get higher reward from higher round. So, there is a system, called format, to 
help the tournament arranging all teams into the brackets of the tournament. A 
condition that we use to control the winning of each game is a ranking of each team in 
the tournament. In this research, we investigate the probability that each team will be 
eliminated in each round with different formats, and then we compare the results to 
find the best format. Moreover, we also concern about the number of matches that is 
used for each format. Finally, we found formulas of the probability of the 2-group, 
round-robin and random formats. For 4-group and 8-group formats, we found the 
diagrams. 

  

Keywords: tournament, team, format, rank 
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Nowadays, association football is the most popular sport in the world. The most 
popular tournament of football is UEFA (the Union of European Football Associations) 
Champions League gathering highly-ranked European teams from all European 
countries and millions of passionate sport fans. Some fans encounter problems about 
funding themselves on their journey to the football stadium in other countries. The 
prediction of the football match results would help the football fans to decide on their 
budget whether attending the game or not. This study is mainly about creating a 
prediction model for each match in result in UEFA champions league in the form of 
probability of each outcome and each specific score. Maximum likelihood is used for 
analyzing the data in the previous season in each national league, and Poisson 
distribution is used for creating the prediction model based on some parameters. The 
parameters that are used in this model based on the quality of the league as measured 
by UEFA and team performance in offensive game, defensive game and advantages of 
playing in their own stadium. 

  

Keywords: Association football, Modelling, Prediction, Poisson Distribution, Maximum 
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Nowadays, the communication is faster and more widespread than before. This means 
the security is harder to be maintained. The study of secure communication is called 
Cryptography. If the communicators didn’t know each other beforehand, the security 
would rely solely on the complexity of computation, this is where mathematics take 
place in cryptography. 
 
The purpose of this project is to construct the new cryptography to apply to this case. 
Utilizing the group theory, we based our cryptography on p x p x p Rubik’s cube group. 
This is to find an alternative cryptosystem and possibly improve or even replace the 
current cryptosystems. 
 
We first defined the group by defining faces, moves, set, operation, and exponent 
operation. Next, we created an effective algorithm to match every configuration of the 
cube to a unique integer. Lastly, we applied the p x p x p Rubik’s cube group to the 
Diffie-hellman key exchange protocol. This protocol is for the communicators to agree 
on a single move without letting the adversaries knowing it.  
 
In conclusion, we have created a cryptography that works like this. If two people want 
to exchange secret message, both have to use the Diffie-hellman protocol to agree on 
a secret move. Then, the sender has to change the message into a configuration of a 
cube using our algorithm. That configuration will be processed by the secret move and 
will be sent to the receiver. The receiver would do the reverse and obtain the message. 
Without the secret move, the adversaries will never know the message. For the future 
plan, we will test the algorithm and compare it to the existing cryptosystem, then we 
will decide whether our cryptosystem should replace existing cryptosystem or not. 
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Nano Flower is a compound of certain elements that results in formations which in 
microscopic view resemble flowers. It produced by several ways, but we focus in zinc 
oxide Nano Flower and gallium Nano Flower. In this project, we find approximate 
surface area of Nano Flower by using mathematics. Then we get general form of 
surface area by using shape of Nano flower that we simulate zinc oxide Nano Flower to 
sphere and cylinder.  it is beneficial to calculate electricity that it is created by Nano 
Flower. 
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In 2013, J. Sandor proved some new refinements in the terms of the arithmetic, 
geometric, identric, and logarithmic means of two positive numbers between those 
means which had been proved by H. Alzer. In this paper, we offer other new 
refinements under the additional specific condition. 
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MAT06I   

Utilizing High-School Mathematics to Approximate the 
Circumference of an Ellipse 

  

Nitthan Thaowan 

Kamnoetvidya Science Academy, Thailand 

Supervisor: Atiratch Laoharenoo 

Email: nitthan.t@kvis.ac.th 

  

This research is aimed to approximate the circumference of an ellipse using as simple 
functions available in high-school mathematics. Note that the exact circumference of 
an ellipse is given in as an elliptic integral which is not elementary, that is, it is neither  
a) sum, difference, product, or quotient, b) powers or roots, c) exponential functions or 
ogarithms, d) trigonometric functions or their inverse functions, nor composition of 
these function of a dummy variable or dummy variables. Because of these, despite of 
lack of practical use, an approximation of the circumference of an ellipse might be 
useful. Not only that that this research focuses on approximation of the function, but 
also applying high-school mathematics, although not completely relying on it. Two 
approaches are mainly used in this research: using regression analysis to fit some 
desired functions, and coming up with original ideas. Accidental discoveries 
occasionally make their appearances, but they are more like "bonuses" than the results 
intended to find. In the end, the research shows that despite the lack of high level 
tools, close approximations can be made. 
  



MAT07I 

A preliminary study for validity and reliability of 
assessments: Thai version of well-being and self-reflection 

and insight scale

Ployprakai Pusee, Ruj Dansriboon, Nutcha Thanarung  

Kamnoetvidya Science Academy, Thailand 

Supervisor: Pailin Limwattanachai, Jittawat Buacharoon, Rowena M. Miles, 

       Evan S. Scott 

Email: nutcha_t@kvis.ac.th 

This research represents the first phase of a project exploring the relationship between 

insight and human well-being. In this case, the term “well-being” is derived from 

Seligman’s theoretical model of happiness, PERMA (Seligman, 2011). Self-reflection is 

defined as “inspection and evaluation,” and insight as “clarity of understanding” 

regarding one's thoughts, feelings, and behavior (Grant, 2002). This research aims to 

evaluate the validity of questionnaires measuring well-being and self-reflection/insight 

when applied to a Thai audience. EPOCH contains 20 questions measuring 5 

components, (Engagement, Perseverance, Optimism, Connectedness, and Happiness). 

SRIS contains 20 questions designed to measure self-reflection and insight. The 

developed questionnaires are based on EPOCH, which measures well-being, (Kern et 

al., 2016) and the Self-Reflection and Insight Scale (SRIS). (Grant et al., 2002).    

Keywords: Well-being, Self-reflection, Insight, Thai Adolescents 
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Nowadays, many people unintentionally pollute the water resources by releasing 
detergent and substances into the water. This project was conducted to reduce the 
concentration of phosphate ions in water by developing biochar and chitosan gel beds 
for phosphate absorption. The most efficient ratio between biochar and chitosan was 
determined, and mixed in different types of gel include pectin, agar and polyvinyl 
alcohol; then after absorbing phosphate ions in the water, these gel beds were used 
for planting Portulaca grandiflora. From spectrophotometry analysis, the result 
showed that the most suitable ratio between biochar and chitosan was 3:18 by weight, 
absorbing phosphate ions at 24.62 mgP/L from an initial concentration at 50 mgP/L. 
After absorption of phosphate, the gel beds were used for planting Portulaca 
grandiflora, which was observed for growth for 2 weeks. Only the gel beds produced 
form agar were found to be suitable for planting. After 10 days, new sprouts were 
found on the controlled soil set and gel beds with biochar and chitosan. In contrast, the 
set of agar gel without biochar and chitosan showed no change. However, other 
measurable criteria of the new sprouts could not be determined since the plants were 
eaten by insects and snail. In conclusion, using the proper ratio of biochar and chitosan 
with agar gel can produce the gel beds suitable for absorbing phosphate from 
wastewater, which can be subsequently used for small plant cultivation. 
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One major form of water pollution is heavy metal contamination, which can lead to lethal 
diseases. This research focuses on the synthesis and characterization of Rhodamine B 
derivative sensors modified by the attachment of magnetic nanoparticles (RB-MNPs) for 
heavy metal test kit. The synthesis section was divided into two parts: the Rhodamine B 
derivative sensors (RB sensors) synthesis and the magnetic nanoparticles (MNPs) synthesis. 
The RB sensors and MNPs were then attached together by a click reaction resulting 
RBMNPs. The RB-MNPs were then used to detect various metal ions and characterized for 
their physical properties and optical responses. RB-MNPs have spherical shapes and 
diameters of 155 nm. They can detect Cu²⁺, Ni²⁺, Hg²⁺, and Co²⁺, resulting the solutions with 
four specific shades of pink, and detect Fe²⁺, Fe³⁺, and Pb²⁺, resulting the solutions with 
three specific shades of orange. The increment of fluorescent intensity wasdeveloped with 
data gathered after the detection of these metals. Calibration curves showing the 
relationships between several optical responses and Cu²⁺ concentrations were then 
plotted. The curves were used to identify a 10 µM, or 0.6 ppm, limit of detection (LOD) for 
Cu²⁺. The RB-MNP test kit developed for this study was then used to test for heavy metals 
in water collected from canals in an industrial area in Samut Prakan, Thailand. The results 
reveal that the kit can detect metals in water. Furthermore, a smartphone application was 
developed using the RGB imaging technique in order to provide accurate results to users. 
  

Keywords: Rhodamine B derivative sensors, Magnetic Nanoparticles, click reaction 
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This research focused on examining the efficiency of mesophilic biogas production 
through Anaerobic Digestion and determining the optimal ratio of sheep dung and 
durian shell, the main feedstock, which are local waste. Durian shell and sheep dung 
were collected from Suanlamai orchard, Rayong, before being finely cut down by 
electrical blender. Then, they were mixed in seven different ratios by mass. Each 
mixture was left in a 150mL Erlenmeyer flask equipped with a magnetic stirrer and a 
gas pressure sensor for 20 days. Gas was released to relieve pressure from the flask. 
The results show that the mixture with higher proportion of durian shell tends to yield 
higher amount of overall cumulative gas production, however, with substantially lower 
or even no content of methane comparing to that of sheep dung as a sole substrate. 
Instead, carbon dioxide was a major product and hydrogen sulfide along with hydrogen 
were found in some batches containing durian. Results of one ratio varied between 
each replication. pH after 20 days of all mixtures containing durian was lower than 5 
while that of sheep dung only was above 6, implicating either the alkalinity of sheep 
dung which contributed to the occurrence of methanogenesis, or durian as a plausible 
cause of methanogenesis inhibition by its acidity after being digested. Further 
development on finding the exact amount of each gas component, including hydrogen, 
which can be utilized for energy production and storage, is needed. 
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Plastic pollution has been a global issue due to the increased production rate and the 
cost of recycling process which is unaffordable for many communities. Thus, cheap and 
simple ways to eliminate these wastes such as combustion and landfill are more 
commonly used and result in environmental concerns. In this study, the 
biodegradation of plastics by two invertebrate larvae, mealworms (Tenebrio molitor) 
and greater waxworms (Galleria mellonella) was investigated, with the purpose of 
comparing their plastic-eating capabilities, with respect to their versatility and 
consumption rates. Experiments were conducted over 12 days, testing the 
consumption ability of the larvae against 5 types of plastic: high-density polyethylene 
(HDPE), low-density polyethylene (LDPE), polypropylene (PP), polystyrene (PS), and 
polyethylene terephthalate (PET). The results show that the invertebrate larvae ate 
LDPE and PS more obviously than other plastics. Possible future applications of this 
knowledge include the development of a domestic composter containing worms for 
plastic degradation, and further study isolating the bacteria and enzymes responsible 
for the plastic decomposition.   

  

Keywords: Biodegradation, plastics, mealworms, waxworms 

  



 

 

 

ENS03I   

Optimization of Microalgae Immobilization for Eco-friendly 
Wastewater Treatment Using Chlorella vulgaris as a Model 
Species 

  

Thanakrit Wongsatit, Jiramet Kinchagawat 

Kamnoetvidya Science Academy, Thailand 

Supervisor: Pimsiri Danphitsanuparn1, Krongkan Janta2 
1Kamnoetvidya Science Academy 
2Chiangrai Rajabhat University 

Email: thanakrit_w@kvis.ac.th 

  

This experiment aimed at finding the optimal condition of using immobilized 
microalgae, Chlorella vulgaris, for wastewater treatment. Factors of interest were (1) 
the effect of alginate bead concentration on the ability to absorb phosphate from 
wastewater (2) stability of alginate beads and (3) growth of microalgae in alginate 
beads. The results showed that sodium alginate with concentration of 2 %, 2.5 %, and 
3% (w/v) dropped at 24 cm height were suitable for the next experiment. To study the 
alginate bead stability, algal beads and control beads were put in synthetic wastewater 
and distilled water for 12 days. The stability of the beads was monitored from the 
microalgae leakage using spectrophotometric method. Phosphomolybdate complex 
formation technique was used to determine phosphate concentration. Then, the beads 
were dissolved to observe microalgae abundance using haemocytometer. 2% w/v 
alginate bead was considered to be the most appropriate to immobilize C. vulgaris. 
Since the beads had the highest capability to support microalgae growth and could 
absorb phosphate efficiently in the synthetic wastewater. 
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Nowadays, there are a lot of problems about plastic trash, so there are many ways to 
destroy plastic such as landfilling, recycle, and incineration etc. Those ways have many 
disadvantages; the disadvantage of landfilling is that it used very long time to degrade, 
for incineration, if the heat is not enough, the toxic gases will occur which cause air 
pollution. However, there is one way to destroy plastic called biodegradation. 
Biodegradation is the process by which organic substances are decomposed by 
microorganisms. Microorganisms will use carbon source from plastic. In anaerobic 
condition, the products are methane, carbon dioxide, and water. Methane can be used 
as fuel or else. Bacillus subtilis is chosen to degrade polyethylene which is the one of 
plastic trash that can found in our daily life. Polyethylene degradation was occurred in 
anaerobic condition in 32 degree celsius on shaker 90-120 revolutions per minute. We 
collected the data every 7 days by monitoring the surface of HDPE after the 
degradation via using scanning electron microscope (SEM). Comparing to the surface 
of polyethylene before degrading and the negative control, the result shows that the 
surface of HDPE degraded 14 days in nutrient broth pH 7.0 with Bacillus subtilis has 
some shallow hole. Moreover, the surfaces of polyethylene that was degraded by 
extracted protein from bacteria for 17 days show some change after using SEM.  
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Nowadays, most people in Thailand are spending more time in a comfortable room 
with air conditioner which can possibly be a place of bacteria and germ accumulation 
which can finally lead to some illness. Therefore, this research project aims to develop 
an efficient air filter that can inhibit and reduce bacteria growth and dispersion. 
According several studies, tannin can inhibit Staphylococcus aureus and Escherichia coli 
which could be in the air. Moreover, tannin can be obtained from mangosteen peels 
(fruit mostly found in a local area of Thailand). By these reasons, tannin was chosen for 
coating on a filter. The experiments were performed firstly with tannin extraction from 
mangosteen peels. Secondly, the tannin’s chemical property was tested using chemical 
reagent to identify tannin in the extract. Then, tannin extract was coated on a 
polypropylene membrane by using the best ratio between tannin and water. Finally, 
the efficacy of this developed air filter was determined by using a designed box as an 
air conditioner model. The results showed that 1:50 ratio of tannin dissolves in water 
was the most suitable ratio. This tannin ratio also provided less blockage of airflow 
path on the air filter and its antibacterial property was similar to other ratios. In the air 
filter efficiency test, the developed air filter could reduce the bacteria in the air and 
tannin on the filter could also inhibit bacteria growth. Furthermore, this air filter can be 
developed and applied further in order to use with a real air conditioner for a longer 
use. 
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Banana peel is one of the organic wastes that can be used to create bioplastic, but the 
usage of the product is limited due to its lack of applicable properties. In the future, 
bioplastic could be an efficient substitution to normal plastic that is non-biodegradable 
and cause pollution to the environment. At the cafeteria of KVIS, there is a large 
quantity of banana peels of Cavendish bananas (Musa acuminata) waiting to be 
disposed. This research aimed to optimize the conditions for the making of bioplastic 
from banana peels. Polymer of starch components in banana peels were processed to 
allow plasticization with glycerol as a plasticizer. Ratios of additives such as 
hydrochloric acid, glycerol, copolymer and water were varied. Physical and mechanical 
properties of bioplastic samples were tested and analyzed. Simulations were carried 
out to predict their shelf-life. Their degradable ability was also studied by exposing to 
humidity and soil organisms. This research expects that banana bioplastic would be 
used as an alternative material in plastic industry, as it has suitable characteristics for 
further applications such as molding into shapes and film formation. 
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Ants are common nuisance insects around the world. People often use synthetic 
chemicals to repel them. These chemicals not only harm ants but also harm to human 
bodies and poison the environment. Existing research, however, has found that some 
essential oils, like citronella oil, can be used as an ant repellent. However, its volatility 
limits its use. This research aims to use the concept of encapsulation to increase the 
stability of citronella oil as an ant repellent spray. Hydroxypropyl beta-cyclodextrin(HP-
β-CD) was chosen as a nanocarrier to encapsulate citronella oil through magnetic 
stirring. The first step was to make a calibration curve of light absorbance and various 
concentrations of essential oil to find the maximum wavelength of the inclusion 
complex. Then, citronella oil was encapsulated into hydroxypropyl beta-cyclodextrin at 
various time intervals to find an optimal condition. Fourier transform infrared 
spectroscopy (FTIR) and UV-visible spectroscopy were used for physicochemical 
characterization and to test stability. Our results showed that citronella oil successfully 
encapsulated in hydroxypropyl beta-cyclodextrin and made into an inclusion complex 
property is less volatile than normal citronella oil and has a longer effective time (at 
least 3 months). 
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The purpose of “Antibacterial compound from durian peels project” is to study the 
effectiveness of inhibiting bacterial growth of durian peel extract and to specify 
antibacterial compounds in durian peel extracts. According to previous research, 
durian peel has antibacterial property. In addition, durian peel is also a waste of 
agricultural residue which has to be removed by incineration. If it can be used usefully, 
pollution will be reduced. In this project, four pathogenic bacteria, Staphylococcus 
aureus, Enterococcus faecalis, Aeromonas hydrophila, and Escherichia coli, are used to 
test with crude extracts from Puangmanee, Montong, Chanee and Kanyao durian peel. 
The experiments were divided into 3 methods, beginning with extraction of 
antibacterial extract from durian peel which used distilled water, ethanol, and acetone 
as solvents. Then, verified the efficiency of bacterial inhibition by agar diffusion assay. 
Lastly, purify and specify antibacterial compound in crude extracts. The results show 
that crude extracts from Monthong, Puangmanee, Chanee, and Kanyao have 
antibacterial property which affect to different bacteria species. The crude extract that 
seems the highest effectiveness in bacterial growth inhibition is the crude extract from 
Monthong which used ethanol as solvent. It affects 3 bacteria species: A.hydrophila, 
E.facalis, and S.aureus. For E.coli, there is only the extract from Chanee durian peel 
which extracted by acetone can inhibit its growth. Resulting from TLC analysis, 
compounds in Chanee durian peel extracts, which used ethanol 99% as solvent, are 
possibly in alkaloid, flavonoid, or glycoside group. 
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Nowadays, most people in Thailand are spending more time in a comfortable room 
with air conditioner which can possibly be a place of bacteria and germ accumulation 
which can finally lead to some illness. Therefore, this research project aims to develop 
an efficient air filter that can inhibit and reduce bacteria growth and dispersion. 
According several studies, tannin can inhibit Staphylococcus aureus and Escherichia coli 
which could be in the air. Moreover, tannin can be obtained from mangosteen peels 
(fruit mostly found in a local area of Thailand). By these reasons, tannin was chosen for 
coating on a filter. The experiments were performed firstly with tannin extraction from 
mangosteen peels. Secondly, the tannin’s chemical property was tested using chemical 
reagent to identify tannin in the extract. Then, tannin extract was coated on a 
polypropylene membrane by using the best ratio between tannin and water. Finally, 
the efficacy of this developed air filter was determined by using a designed box as an 
air conditioner model. The results showed that 1:50 ratio of tannin dissolves in water 
was the most suitable ratio. This tannin ratio also provided less blockage of airflow 
path on the air filter and its antibacterial property was similar to other ratios. In the air 
filter efficiency test, the developed air filter could reduce the bacteria in the air and 
tannin on the filter could also inhibit bacteria growth. Furthermore, this air filter can be 
developed and applied further in order to use with a real air conditioner for a longer 
use. 
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Rice is one of the most consumed staple food for a large part of the world, especially in Asia. 
However, almost 30% of rice from daily meals is wasted. This causes economical losses to many 
countries, which is crucial to give extra care. FCNs have become important and have attracted 
considerable attention in research and industry. Since FCNs have photoluminescence properties, 
i.e. they can emit light from UV to visible region under excitation, synthesized FCNs are 
promising for many applications, e.g., bio-imaging and biotechnology, cancer treatment, 
chemical sensing, and optoelectronic devices like light emitting diodes. This study reports on a 
simple approach toward fluorescent carbon nanoparticles (FCNs) by conventional microwave, 
direct heating, and microwave synthesizer route by using cooked rice as a carbon source.  To 
begin, leftover cooked rice is treated with acid and heated to obtain small molecular sugars 
which are examined by Benedict’s test. The unwanted larger molecules are precipitated from the 
mixture in the acid-treated process by centrifugation. To synthesize FCNs, the remaining solution 
is used as precursors and undergoes 3 synthetic routes: conventional microwave radiation with 
various reaction time, direct heating with various reaction time, and microwave synthesizer at 
the different temperature with varying choices of acid (Sulfuric acid and Phosphoric acid). The 
optical properties of the obtained FCNs are characterized by UV-visible spectrophotometer and 
Steady-state fluorescence spectroscopy. The obtained FCNs have shown the emissive properties; 
their emission is in blue to green region. Moreover, the redshift in excitation from the 
fluorescence spectrophotometer indicates that the nanoparticles are an amorphous structure. 
The results also reflect some drawbacks of the applied methods, such as a large distribution of 
the particles’ size which is difficult to control, and it is not possible to get the red-emitting FCNs 
since the particles precipitate before they have grown to that expected size. For the application, 
the obtained carbon nanoparticles are promising for bioimaging because of its fluorescence 
property. 
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Lingzhi mushroom (Ganoderma lucidum) is an herbal mushroom known to have many health 
benefits: inhibiting growth of tumor and cancer, improving liver function and detoxify from our 
body, etc. Lingzhi mushroom contains triterpenoids, which were found to worth a lot for 
pharmaceutical uses. There are various methods to determine the triterpenoids in lingzhi 
mushroom qualitatively and quantitatively. One method which is less complicated and easy for 
result interpretation is colorimetry. This method uses a reaction amongst triterpenoids, vanillin, 
and perchloric acid of which the colored product will absorb the light with intensity which is 
direct proportion to the concentration of triterpenoids. Also, in this project, we have developed 
this method to be more convenient for using outdoor by taking photos using camera in mobile 
phone. Variables such as light, camera position and angle are controlled for the results with good 
accuracy, precision, and repeatability. This project aims to quantify triterpenoids in the lingzhi 
mushroom using a colorimetric method. First, the calibration curve between absorbance and 
concentration of triterpenoids would be plotted by UV-visible spectrophotometry using ursolic 
acid as standard triterpenoids. Next, the calibration curve by determining the color of standard 
in the photos from camera in mobile phone would be plotted and then both calibration curves 
would be compared by applying with real lingzhi mushroom. Lastly, quantification of 
triterpenoids in lingzhi mushroom extract would be performed to develop the method of 
mushroom cultivation to increase the amount of triterpenoids, e.g. vary the ingredients of 
compost for mushroom cultivation. From the results, we got a standard calibration curve from 
UV-vis spectrophotometry with good precision and linearity. Then, we got the calibration curve 
from the red, green and blue color value from the mobile phone photo. The red and blue color 
gave high linearity comparing with green. After comparing these two methods by using real 
mushroom extract, we got 19.85% difference (based on UV-vis spectrophotometry), so we 
should develop a controlling kit. Finally, in the cultivation part, we observed that glucose recipe 
led to quicker growth. We are currently in the process of measuring the amount of triterpenoids 
in these mushrooms. 
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This project aims to introduce a new way for osteoarthritis treatment which is 
expected to increase in the future. Glucosamine is the main subject for a treatment, 
which can be derived by hydrolyzing chitosan. This project also includes extraction of 
chitosan from shrimp waste to make a worthy use of food waste from industry. In this 
project, 3D printer is applied to print chitosan gel since 3D printing is adjustable to a 
designate shape. The research process begins with chitosan extraction from shrimp 
shell. Next, several chitosan property analyses were conducted, including 
deacetylation percentage identification, XRD and FTIR spectroscopy. Chitosan gel was 
prepared by dissolving chitosan with the mixed acetic acid, lactic acid, and citric acid. 
Finally, a regular 3D printer was modified to suit gel printing. From the experiment, it 
indicates that chitosan gel formation could be readily prepared. The deacetylation 
percentage and FTIR analysis indicate that the synthesized chitosan is comparable to 
commercial chitosan. However, due to high crystallinity of the chitosan, from XRD 
analysis, it made chitosan could not be efficiently dissolved into gel. Therefore, an 
adaptation of chitosan extraction was done. It was to heat in every step of extraction. 
It resulted in better dissolving ability and gel formation and was printable by the 
modified 3D printer. 
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Tryptophan is an important amino acid for our bodies, however, excessive tryptophan 
intake can cause drawbacks. Thus, tryptophan quantification in samples is crucial. 
Nevertheless, quantification of tryptophan with simple method, plain analysis, 
affordable chemicals and high specificity is a challenging subject. In this research, the 
tryptophan assay is created by the reaction of chlorogenic acid which is a natural 
compound in many vegetables, such as burdock root and Thai local plant like Thai 
eggplant. In basic conditions, the extract of those plants can react with tryptophan and 
yield red solution; this reaction specifically happens with only tryptophan. As a result, 
Thai local plant extract gives a similar result to the preliminary research. Then, this 
research is tested on amino acids other than tryptophan to simulate the real situation 
with many amino acids present. The research also aims to develop analytical method 
to quantify tryptophan concentration by using Thai eggplant extract to construct 
calibration curve of a mixture of Thai local plant extract and a variety of pure 
chlorogenic acid concentration to determine chlorogenic acid concentration in Thai 
eggplant extract. The concentration of chlorogenic acid will be used in construction of 
calibration curve between tryptophan in various concentration with Thai eggplant 
extract. Then, the expected detectable interval of tryptophan concentration is 
examined. 
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Lingzhi or Ganoderma lucidum is a fungus that were used in various medication 
treatment from ancient times. Ganoderma lucidum contains triterpenoid and 
polysaccharide which proof to be beneficial in curing several types of disease including 
cancer. The triterpenoid and polysaccharide in Ganoderma lucidum can only be used 
after being extracted. Therefore, an extraction method is needed in order to make use 
of triterpenoid and polysaccharide in the much room. Moreover, the method must be 
optimize, so it will be at the highest efficiency The common extraction practice is to 
boil the mushroom and use ethanol to extract substance from Ganoderma lucidum. As 
a result, we found that the optimal point in using this method is at 121-degree Celsius 
heat temperature for 30 minutes from mushroom with 7 collecting time and 12 hours 
of boiling. However, no polysaccharide was found in the product of this extraction 
method.   
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