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Welcome Message

Local Host
Kurt Ackermann
Associate Professor
English department Hokusei Gakuen University's Junior
College Sapporo, Japan
Dear Conference Delegates,
Welcome to Sapporo, “yokoso Sapporo e”, “Irankarapte!”
A very sincere and warm early spring welcome to Hokkaido from me, Kurt Ackermann, and
ICCBES, the organizers of the 2018 Sapporo conferences.
Sapporo is the main gateway to Hokkaido, the unique northernmost main island of the
Japanese archipelago. Although the Hokkaido Shinkansen began service from Aomori in
Honshu to Hakodate in southern Hokkaido on March 26, 2016, the majority of visitors to
Hokkaido from overseas arrive through Sapporo and its airport located in nearby Chitose city.
As the transportation and financial hub of Hokkaido, Sapporo attracts a wide variety of
visitors, coming for tourism or business. It has a well-established transportation infrastructure
adapted to its unique winter situation, which also gives it some of the widest streets in Japan
once the snow has melted.
After the long winter has passed, the city presents its greener face, with various flowers,
including lilac blossoms, in many locations including Odori Park, which runs from east to
west through the center of the city. If you go up the TV Tower at the eastern most end of
Odori, you can enjoy a view to the west that encompasses Odori Park and beyond, up to the
large hill ski jump located at Okurayama. Along with several other winter sports facilities in
Sapporo, this ski jump hill was used in the 1972 winter Olympics and the 2007 Nordic World
Ski Championships, as well as hosting world cup events every year. There is an observatory
located here, from where you can look back in the opposite direction down to the TV Tower.
Here you will also find the Sapporo Olympic Museum, where you can learn more about
winter sports and even try a ski jumping simulator! The experience may very well convince
you to return someday in winter to actually try sports such as downhill skiing or
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snowboarding. In Sapporo, the possibilities for such winter sports are almost limitless.
Cherry blossoms are also predicted to be in full bloom in Sapporo around May 1st in 2018, so
be certain not to miss the chance to catch a glimpse of them in places such as the grounds of
the former Hokkaido Government Office, Maruyama Park and Hokkaido Jingu (shrine), the
Sapporo Beer Museum, and even at Moerenuma Park, which is better known for having been
designed by Japanese American artist and landscape architect Isamu Noguchi.
Hokkaido is also famous in Japan for the quality and variety of its food, and Sapporo has
more than its fair share of treats for your palette. Seafood is famous, of course, but Sapporo
also introduced 'soup curry' to the world and now a delicacy to close out busy evenings,
called shimé parfait, is a popular Sapporo culinary innovation.
Sapporo is a city developed with the input of people from all across Japan, who gathered in
Hokkaido for various reasons. One of the things I like so much about Higher Education
Forum organized conferences is the diversity, both of the fields represented in the
presentations and of the participants themselves. It can be very refreshing to attend a
presentation from another field to allow us to reconsider our perspectives and have the
opportunity to be exposed to different ideas and ways of thinking. I strongly recommend all
participants to attend at least one seemingly unrelated presentation, you might be surprised at
what you learn and the new contacts that you make.
Enjoy this opportunity to both share your research and experience Hokkaido.
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General Information for Participants
 Registration
The registration desk will be situated on the 1st Floor at the Sapporo Convention Center during
the following time:
14:00-16:00 Tuesday, May 1, 2018
08:30-17:00 Wednesday, May 2, 2018
08:30-17:00 Thursday, May 3, 2018
 A Polite Request to All Participants
Participants are requested to arrive in a timely fashion for all addresses. Presenters are reminded
that the time slots should be divided fairly and equally by the number of presentations, and that
they should not overrun. The session chair is asked to assume this timekeeping role and to
summarize key issues in each topic.

 Certificate
Certificate of Presentation or Certificate of Attendance
A certificate of attendance includes participant’s name and affiliation, certifying the participation
in the conference. A certificate of presentation indicates a presenter’s name, affiliation and the
paper title that is presented in the scheduled session.
Certificate Distribution
Oral presenters will receive a certificate of presentation from the session chair after their
presentations or at the end of the session. Poster presenters will receive a certificate of
presentation from the conference staff at the end of their poster session.
The certificate of presentation will not be issued, either at or after the conference, to authors
whose papers are registered but not presented. Instead, the certificate of attendance will be
provided after the conference.
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 Preparation for Oral Presentations
All presentation rooms are equipped with a screen, an LCD projector, and a laptop computer
installed with Microsoft PowerPoint. You will be able to insert your USB flash drive into the
computer and double check your file in PowerPoint. We recommend you to bring two copies of
the file in case that one fails. You may also connect your own laptop to the provided projector;
however please ensure you have the requisite connector.
Preparation for Poster Presentation
Materials Provided by the Conference Organizer:
1. X-frame display & base fabric canvases (60cm×160cm)
2. Adhesive tapes or binder clips
Materials Prepared by the Presenters:
3. Home-made poster(s)
4. Material: not limited, can be posted on the canvases
5. Recommended poster size: 60cm*160cm

A 60cm*160cm poster illustrates
the research findings.

1. Wider than 60cm (left)
2. Copy of PowerPoint slides in A4 papers (right)
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International Committees
International Committee of Natural Sciences
Abdelwahab Elghareeb
Abdmalik Serboutel
Abhishek Shukla R.D.
Ahmad Zahedi
Alexander M. Korsunsky
Almacen
Amel L. Magallanes

Cairo University
University of physical and sports activities Djelfa
Engineering College Technical Campus,Ghaziabad
James Cook University
Trinity College, Oxford
Philippine Association of Maritime Trainig Centers
Capiz State University

Egypt
Algeria
India
Australia
UK
Philippines
Philippines

Amran Bin Ahmed
Anthony D. Johnson
Anthony D. Johnson
Ashley Love
Asif Mahmood
Asmida Ismail
Baolin Wang
Byoung-Jun Yoon
Chang Ping-Chuan
Chee Fah Wong
Chee-Ming Chan

University Malaysia Perlis
Seoul National University of Science & Technology
Seoul National University of Science & Technology
A.T. Still University
King Saud University, Riyadh
University Technology Mara
University of Western Sydney
Korea National Open University
Kun Shan University
Universiti Pendidikan Sultan Idris
Universiti Tun Hussein Onn Malaysia

Malaysia
UK
Korea
USA
Saudi Arabia
Malaysia
Australia
South Korea
Taiwan
Malaysia
Malaysia

Cheng, Chun Hung
Cheng-Min Feng
Cheuk-Ming Mak
Chia-Ray Lin
Chih-Wei Chiu
Chikako Asada
Chil Chyuan Kuo
Chi-Ming Lai
Ching-An Peng

The Chinese University of Hong Kong
National Chiao Tung University
The Hong Kong Polytechnic University
Academia Sinica
National Taiwan University of Science and Technology
Tokushima University
Ming Chi University of Technology
National Cheng-Kung University
University of Idaho
National Kaohsiung (First) University of Science and

Hong Kong
Taiwan
Hong Kong
Taiwan
Taiwan
Japan
Taiwan
Taiwan
USA

Chin-Tung Cheng
Christoph Lindenberger
Daniel W. M. Chan
Deok-Joo Lee
Din Yuen Chan
Don Liu

Technology
Friedrich-Alexander University
The Hong Kong Polytechnic University
Kyung Hee University
National Chiayi University
Louisiana University
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Taiwan
Germany
Hong Kong
South Korea
Taiwan
USA

Edward J. Smaglik

Northern Arizona University

USA

Farhad Memarzadeh
Fariborz Rahimi
Fatchiyah M.Kes.
Gi-Hyun Hwang

USA
Iran
Indonesia
South Korea

Hae-Duck Joshua Jeong
Hairul Azman Roslan
Hamed M El-Shora
Hanmin Jung

National Institutes of Health
University of Bonab
Universitas Brawijaya
Dongseo University
Southern Taiwan University of Science and
Technology
Korean Bible University
Universiti Malaysia Sarawak
Mansoura University
Convergence Technology Research Planning

Hasmawi Bin Khalid
Hikyoo Koh
Hiroshi Uechi
Ho, Wing Kei Keith
Hsiao-Rong Tyan
Hsien Hua Lee
Hung-Yuan Chung
Hyomin Jeong
Hyoungseop Kim
Jacky Yuh-Chung Hu
Jeril Kuriakose

University Teknologi Mara
Lamar University
Osaka Gakuin University
The Hong Kong Institute of Education
Chung Yuan Christian University
National Sun Yat-Sen University
National Central University
Gyeongsang National University
Kyushu Insititute of Techonogy
National Ilan University
Manipal University

Malaysia
USA
Japan
Hong Kong
Taiwan
Taiwan
Taiwan
South Korea
Japan
Taiwan
India

Jieh-Shian Young
Jivika Govil

Taiwan
India

Jui-Hui Chen
Jung Tae Kim
Kamal Seyed Razavi
Kazuaki Maeda
Kim, Taesoo
Kuang-Hui Peng

National Changhua University of Education
Zion Bancorporation
Korea Institute of Science and Technology
Information
CPC Corporation, Taiwan
Mokwon University
Federation University Australia
Chubu Univeristy
Hanbat National University
National Taipei University of Technology

Kun-Li Wen
Lai Mun Kou
Lars Weinehall
Lee, Jae Bin
M. Chandra Sekhar
M. Krishnamurthy

Chienkuo Technology University
SEGi University
Umea University
Mokpo National University
National Institute of Technology
KCG college of technology

Taiwan
Malaysia
Sweden
South Korea
India
India

Gwo-Jiun Horng

Jongsuk Ruth Lee
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Taiwan
South Korea
Malaysia
Egypt
South Korea

South Korea
Taiwan
South Korea
Australia
Japan
South Korea
Taiwan

Mane Aasheim Knudsen University of Agder

Norway

Mayura Soonwera
Michiko Miyamoto
Minagawa, Masaru

King Mongkut's Institute of Technology
Akita Prefectural University
Tokyo City University
National Taichung University of Science and
Technology
Universiti Teknologi MARA
Anadolu University
Firat University
A.S.L. Pauls College of Engineering & Technology
University of Bologna

Thailand
Japan
Japan

Universidad Central de Venezuela

Venezuela

Singapore Institute of Technology
National Chengchi University
North Eastern University
Friedrich-Alexander University
Missouri State University

Singapore
Taiwan
Thailand
Germany
USA

Indian Institute of Technology

India

National Center for Research on Earthquake
Engineering

Taiwan

National Chiayi University
Infrastructure University Kuala Lumpur
Jamal Mohamed College
Kuwait University

Taiwan
Malaysia
India
Kuwait

National Taiwan Ocean University

Taiwan

University of Muenster
National Taiwan University of Science and
Technology
Khon Kaen University

Germany

Fukuoka Institute of Technology
Caledonian College of Engineering
Rtm Nagpur University

Japan
Oman
India

Kasetsart University

Thailand

Binghamton University

USA

Mu-Yen Chen
Norizzah Abd Rashid
Onder Turan
Osman Adiguzel
P. Sivaprakash
P.Sanjeevikumar
Panayotis S. Tremante
M.
Patrick S.K. Chua
Pei-Jeng Kuo
Phongsak Phakamach
Rainer Buchholz
Rajeev Kaula
Ransinchung
R.N.(Ranjan)
Ren-Zuo Wang
Rong-Horng Chen
Roslan Zainal Abidin
S. Ahmed John
Saji Baby
Samuel Sheng-Wen
Tseng
Sergei Gorlatch
Shen-Long Tsai
Sittisak Uparivong
Song Yu
Sudhir C.V.
Suresh. B. Gholse.
Thippayarat
Chahomchuen
Victor A. Skormin
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Taiwan
Malaysia
Turkey
Turkey
India
India

Taiwan
Thailand

Vivian Louis Forbes

Wuhan University

China

William L. Baker
Wong Hai Ming
Wong Tsun Tat
Wooyoung Shim

USA
Hong Kong
Hong Kong
South Korea

Yoshida Masafumi

Indiana State University
The University of Hong Kong
The Hong Kong Polytechnic University
Yonsei University
National Taichung University of Science and
Tchonology
Tokyo University of Agriculture
National Taiwan University of Science and
Technology
Tokyo City University

Youngjune Park
Yuan-Lung Lo

Gwangju Institute of Science and Technology
Tamkang University

South Korea
Taiwan

Ya-Fen Chang
Yasuhiko Koike
Yee-Wen Yen
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Taiwan
Japan
Taiwan
Japan

Special Thanks to Session Chairs
Niwooti Whangchai
Nurfina Aznam
Hsiao-Ping Tsai
Hsin-I Huang
Yuh-Jyh Hu
Wan Aini Wan Ibrahim
Hyoung Jin Choi
Pavee Siriruk
Yu Ching Lai

Maejo University
Universitas Negeri Yogyakarta
National Chung Hsin University
National Taichung University of Science and Technology
National Chiao Tung University
Universiti Teknologi Malaysia
Inha University
Suranaree University of Technology
Huafan University

Bao-Shi Shiau

National Taiwan Ocean University
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Conference Venue Information
Sapporo Convention Center
1-1-1 Higashi-Sapporo 6-jo, Shiroishi-ku, Sapporo, 003-0006, Japan
TEL: +81-11-817-1010
FAX: +81-11-820-4300

102
107
101
MID SIZED
HALL

Registration: Pre-Function Area, 1F
Oral Session: Room 102, 107 and 108
Poster Session: Room 101
Tea Break & Networking: Pre-Function Area, 1F
Lunch: Mid-sized Hall 1F
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Transportation
From Sapporo Subway Station
Take Nanboku Line to Odori Station. Change to the subway Tozai Line, and get off at
Higashi-Sapporo Station. Exit from Exit 1, and head to your right. Turn right at the second traffic
light (look for the Hokkaido Energetic car park), and head straight along the road. You will find
the Convention Cen ter in front of you within an 8-min. walk.
From the Shin-Sapporo Station
Take Tozai Line, and get off at Higashi-Sapporo Station. Exit from Exit 2, and head to your left.
Cross the street at the second traffic light (look for the large Nippon Express billboard), and head
straight along the road. You will find the Convention Center in front of you within an 8-min.
walk.
From New Chitose Airport
1. Take JR line to Sapporo Station. Get off at JR Sapporo Station, and change to Nanboku Line
at Sapporo Subway Station. Get off at Odori Subway Station, and change to Tozai Line. Get off
at Higashi-Sapporo Station.
2. Take JR to Shin-Sapporo Station. Get off at JR Shin-Sapporo Station, and change to Tozai
Line at Shin-Sapporo Subway Station. Get off at Higashi-Sapporo Station.
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Conference Schedule
Tuesday, May 1, 2018
Pre-Registration
Time

Schedule

Venue

14:00-16:00

Pre-Registration

Pre-Function Area, 1F
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Wednesday, May 2, 2018
Oral Session
Time
08:30-17:00
09:00-10:30
10:30-10:45

Schedule
Registration

Venue
Pre-Function Area, 1F

Biological Sciences

Room 102, 1F

Chemical Sciences (1)

Room 107, 1F

Tea Break & Networking

Pre-Function Area, 1F

Natural Sciences Keynote Speech

10:45-12:00

12:00-13:00
13:00-14:30
14:30-14:45
14:45-16:15
16:15-16:30

Prof. Tae Yoon Kim
Topic : Complex Network in Big Data Problems
Prof. Delmar R. Arzabal
Topic: Medical Imaging in Radiation Oncology and
Beyond
Lunch Time

Room 102, 1F

Mid-sized Hall 1F

Electrical Engineering/ Information Engineering

Room 102, 1F

Industrial Engineering (1)

Room 107, 1F

Tea Break & Networking

Pre-Function Area, 1F

Computer Science

Room 102, 1F

Environmental Sciences (1)

Room 107, 1F

Tea Break & Networking

Pre-Function Area, 1F

Wednesday, May 2, 2018
Poster Session
Time
15:00-15:50

Schedule
Poster Sessions (3)
Computer Science/ Electrical Engineering/ Information
Engineering
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Venue
Room 101, 1F

Thursday, May 3, 2018
Oral Session
Time

Schedule

Venue

08:30-17:00

Registration

08:45-10:15

Chemical Sciences (2)/ Chemical Engineering

10:15-10:30

Tea Break & Networking

Pre-Function Area, 1F

10:30-12:00

Industrial Engineering (2)

Room 102, 1F

12:00-13:00

Lunch Time

13:00-14:30

Environmental Sciences (2)

14:30-14:45

Tea Break & Networking

14:45-16:15

Civil Engineering

Pre-Function Area, 1F
Room 102, 1F

Mid-sized Hall 1F
Room 102, 1F
Pre-Function Area, 1F
Room 102, 1F

Thursday, May 3, 2018
Poster Session
Time

Schedule

09:00-09:50

Poster Sessions (4)
Biological Engineering/ Biological Sciences

Room 101, 1F

10:00-10:50

Poster Sessions (5)
Chemical Engineering/ Chemical Sciences

Room 101, 1F

11:00-11:50

Poster Sessions (6)
Environmental Sciences/ Civil Engineering/ Industrial
Engineering

Room 101, 1F

Friday, May 4, 2018
Optional Socializing Event
Time

Schedule

Venue

09:30-10:00

Gathering for Socializing Event

Pre-Function Area, 1F

10:00-17:00

Socializing Event

Pre-Function Area, 1F
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Natural Sciences Keynote Speech
Room 102
10:45-12:00, Wednesday, May 2, 2018
Topic:
Complex network in big data problems
Prof. Tae Yoon Kim
Department of Statistics, Keimyung University, Daegu, Korea

Abstract
Systems as diverse as brain or genetic networks are best described as networks with complex
topology. A common topological property of many large networks is that the network
connectivity generated by a few influential nodes follow a scale-free distribution. The scale-free
(power-law) distribution is given by the probability that one vertex in the network interacts with
other vertices decays as a power law, following 𝑃0 (𝑘) ∼ 𝑘 −𝛾 with 𝛾 > 1.
It has been well understood that two important general components, growth and preferential
attachment, generate such scale-free distribution. The growth is defined as the increase of the
number of nodes of the network over time and the preferential attachment as assigning the
probability in a way that at a given time a new vertex connects vertex proportional to the
already given connectivity of that vertex. In this talk, we discuss scale-free network and the
two components in statistical point of view and then propose test statistics which enable to carry
out formal statistical test against scale-free network.
We also discuss scale-free distribution in various types of big data problems, which includes
social network, computer network, economic crisis, motor learning, language learning, city
heavy rain, genetics and brain network.
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Natural Sciences Workshop Session
Room 102
10:45-12:00, Wednesday, May 2, 2018
Topic:
Medical Imaging in Radiation Oncology and Beyond
Prof. Delmar R. Arzabal
Radiation Oncology Medical Physicist
UPH - Dr. Jose Tamayo Medical University, Philippines
Abstract
Modern medical diagnosis and treatment heavily rely on the imaging modality. In the field of
medical physics, different imaging modalities, particularly those that utilize electromagnetic
waves, are thoroughly studied. X-rays are commonly used and its applications vary extensively
based on the complexity of the target volume to give 2D and 3D images. 3-dimensional images
are easily rendered using Computed Tomography (CT) scan. The data of which can be integrated
with Positron Emission Tomography (PET) and Single-Photon Emission Computed Tomography
(SPECT) for better tumor localization and cancer prognosis.
Advancements in radiotherapy allow the medical physicists to target and treat the tumor volume
more accurately. However, contouring the actual body part still highly depends on the image
quality. Various image quality enhancements can be done through the modification virtual and
physical parameters of data acquisition. Image reconstruction can be analytic or iterative. Both
methods utilize algorithms, commonly the Fourier Transform in 1 and 2 dimensions.
Mathematical computation and strategic estimation have considerable effects on the
reconstructed image.
The CT information can be further differentiated to isolate a chosen part and to export data for
3D printing. This permits customized treatment accessories which can improve radiation dose
delivery to patients. The utilization of the image data to 3D print a treatment accessory or
replicate an anatomical part is not only useful for radiation oncology, but extends to biomedical
engineering and other allied sciences.
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Introduction of Prof. Delmar R. Arzabal
Driven by his passion for science, Delmar Arzabal specialized in applied physics. This was
further honed by his experience as a teacher at the La Salle Green Hills, and extensive training at
the Philippines Nuclear Research Institute. He pursued and graduated Master of Science in
Applied Physics major in Medical Physics from the University of Santo Thomas, and wrote his
thesis about Phantom and Clinical Evaluation of Combined Image Reconstruction Parameter of
Philips Gemini TF 64 PET/CT Imaging System, as a recipient of the scholarship of the
Department of Science and Technology. He has presented his work and research findings to
various conferences both local and international.
He is currently the Radiation Oncology Medical Physicist of the Perpetual Help Medical Center
– Biñan, mainly in charge of the radiation therapy treatment plans and quality assurance of the
linear accelerator.
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Oral Sessions
Biological Sciences
Wednesday, May 2, 2018

09:00-10:30

Room 102

Session Chair: Prof. Niwooti Whangchai
ICCBES-0166
Effect of Rice Straw Extract on Water Quality and Growth Performance of Nile Tilapia
(Oreochromis Niloticus)
Niwooti Whangchai︱Maejo University
Udomluk Sompong︱Maejo University
Buncha Tongmee︱Maejo University
Tipsukon Pimpimol︱Maejo University
Supannee Suwanpakdee︱Rajamangala University of Technology Isan
Redel Gutierrez︱Central Luzon State University
Nakao Nomura︱University of Tsukuba
ICCBES-0130
Sandwich-Type Immunosorbent Assay based on Methylene Blue-Silica Particle for
Salmonella Typhimurium
Nopchulee Cheeveewattagul︱King Mongkut’s University of Technology Thonburi
Patsamon Rijiravanich︱King Mongkut’s University of Technology Thonburi
Werasak Surareungchai︱King Mongkut’s University of Technology Thonburi
Mithran Somasundrum︱King Mongkut’s University of Technology Thonburi
ICCBES-0170
Study on the Influence of the Silver Hollow Sphere Array Combined with the Dielectric
Nanoparticles on SERS and Its Application
Jia-Wei Yang︱National Cheng Kung University
Jiunn-Der Liao︱National Cheng Kung University
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ICCBES-0185
Ag Nanostars Based Adhesive SERS Tape Substrate for Rapid Pesticide Residues on Crop
Detection
Li-Peng Pan︱National Cheng Kung University
Jiunn-Der Liao︱National Cheng Kung University
Bernard HaoChih Liu︱National Cheng Kung University
ICCBES-0187
A Comparison on the Effectiveness of Head and Neck Cancer Cell Apoptosis Under He/N2
and He Non-Thermal Micro-Plasma ExposureEnya Li︱National Cheng Kung University
Enya Li︱National Cheng Kung University
Jiunn-Der Liao︱National Cheng Kung University
Shyh Hau Wang︱National Cheng Kung University
ICCBES-0188
Au Nanoparticle-Nanoporous ZrO2 Hybrid 2D Substrate: Its SERS Effect and
Applicability to Pesticide Detection
Jaya L. Sitjar︱National Cheng Kung University
Jiunn-Der Liao︱National Cheng Kung University
Bernard HaoChih Liu︱National Cheng Kung University
ICCBES-0195
Ethanol Production by Pichia stipitis Immobilized on Various Natural Materials
Suchata Kirdponpattara︱King Mongkut's University of Technology North Bangkok
Krittanan Kadsanit︱King Mongkut's University of Technology North Bangkok
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ICCBES-0166
Effect of Rice Straw Extract on Water Quality and Growth Performance of
Nile Tilapia (Oreochromis Niloticus)
Niwooti Whangchaia,*, Udomluk Somponga, Buncha Tongmeea, Tipsukon Pimpimola,
Supannee Suwanpakdeeb, Redel Gutierrezc , Nakao Nomurad
a
Faculty of Fisheries Technology and Aquatic Resources, Maejo University, Thailand.
b
Department of Fisheries, Faculty of Natural Resources, Rajamangala University of Technology,
Isan, Sakon Nakon Campus, Thailand
c
College of Arts and Sciences, Central Luzon State University, Philippines
d
Graduate School of Life and Environmental Science, University of Tsukuba, Japan
* E-mail: niwooti@hotmail.co.th.
Abstract
Freshwater fish culture, both small and commercial scale, has been expanding rapidly in
Thailand. The sustainable and economical practices using low cost materials are a concern in this
business. The main purpose of this research was to determine the effect of low cost rice straw
extract on the water quality improvement and growth performance of Nile tilapia. The
experiment was conducted in 100-m2 earthen ponds. Two treatments with 3 replicates in a
completely randomized design were performed as follows: T1 – control; T2 – treated with rice
straw extracts (1 ppm tannin). Result showed that the treatment of adding rice straw extract in
tilapia ponds decreased feed conversion (p < 0.05), increased survival rate (p < 0.05) and fish
biomass (p < 0.05) compared with the control, but there were no significant differences (p > 0.05)
in water quality parameters. Not statistically significant but generally lower toxic ammonia was
observed in ponds treated with rice straw extracts (0.34+0.10 mgL-1) than the control (0.55+0.30
mgL-1). Further, rice straw extracts at 1 ppm tannin concentration inhibited the growth of
cyanobacteria. It was recommended that this method can be used as an alternative for enhancing
fish production in tilapia aquaculture and by providing a cheap and safe alternative for
preventing excessive cyanobacterial growths in tilapia ponds.
Keywords: rice straw extract, Nile tilapia, growth performance, water quality
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ICCBES-0130
Sandwich-Type Immunosorbent Assay based on Methylene Blue-Silica
Particle for Salmonella Typhimurium
Nopchulee Cheeveewattanagula,*, Patsamon Rijiravanichc,
Werasak Surareungchaia,b, Mithran Somasundrumc
a
School of Bioresources and Technology, King Mongkut’s University of Technology Thonburi,
Thailand
b
Nanoscience & Nanotechnology Graduate Program, Faculty of Sciences, King Mongkut’s
University of Technology Thailand
c
Biochemical Engineering and Pilot Plant Research and Development Unit, National Center for
Genetic Engineering and Biotechnology, National Science and Technology Development Agency
at King Mongkut’s University of Technology Thonburi (Bangkhuntien Campus), Thailand
*
E-mail: nopchulee.che@gmail.com
1. Background/ Objectives and Goals
Several methods of detecting foodborne pathogenic bacteria have been examined, including the
polymerase chain reaction (PCR), surface plasmon resonance, and enzyme-linked
immunosorbent assay (ELISA). The ELISA method is probably the most common, but can still
lack sensitivity. Or the different transduction methods available, colorimetric immunoassay has
the advantage of not requiring an expensive fluorescent-labeled antibodies or expensive
instruments. Our goal is to construct an optical label using the photo-stable dye methylene blue
as indicator, to be loaded into silica nanoparticles (MB-SiNPs). We expect the cationic redox dye
immobilized on the negatively charged Si-surface by electrostatic attraction. MB-SiNP particles
were tagged with antibodies (Ab/MB-SiNP) via avidin-biotin binding and used as reporter labels.
Our goal is to construct reporter labels which deliver a large amount of indicator dye and then
use these to detect Salmonella enterica serovar. Typhimurium by a sandwich-type
immunosorbent assay.
2. Methods
We synthesized MB-SiNPs using an acid-base hydrolysis method. A 96-well polystyrene
microplate was then first coated with 0.001 mg/mL of rabbit anti-Salmonella antibody (mAb)
and incubated overnight at 4°C. After washing with phosphate buffered saline (PBS) pH 7.4
containing 0.05% (v/v) Tween 20 (PBST), the plate was blocked with blocking buffer and
incubated at room temperature for 1 h. The washing step was then repeated. Aliquot of various
concentration of heat-killed S. Typhimurium in PBST containing 1% BSA was added into each
well and incubated for 10 min at room temperature. Afterwards, 0.5 mg/mL of Ab/MB-SiNP in
diluting buffer was added and incubated for 10 min. After washing with PBST, the UV
absorbance of methylene blue was measured at 598 nm. A schematic diagram of sandwich
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I-LISA is shown below.

3. Expected Results/ Conclusion/ Contribution
The use of methylene blue in a Si nanoparticle label-based immunosorbent assay (I-LISA) for
the detection of S. Typhimurium was described. Each silica microsphere carried approx. 2.83 ×
106 molecules of methylene blue, as determined by the absorbance after dissolution with NaOH.
The MB-SiNP particles were tagged with polyclonal antibodies specific to S. Typhimurium via
biotin-avidin binding. An immunocomplex was formed between the polyclonal antibodies,
heat-killed S. Typhimurium and rabbit anti-Salmonella antibodies coated on the well plate. The
MB-SiNP optical labels provided sensitive detection due to the high methylene blue loading.
Under optimized conditions, the immunoassay provided a wide dynamic range for S.
Typhimurium of 10 to 107 CFU/mL, with a detection limit of 48 CFU/mL. The optical label was
tested further in spiked milk samples and produced recoveries of S. Typhimurium in the range
104% to 120%. Our approach is well suited in wide applications for the other pathogenic
microorganisms.
Keywords: Salmonella Typhimurium detection, Methylene blue, Immunoassay, Silica particles
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Study on the Influence of the Silver Hollow Sphere Array Combined with the
Dielectric Nanoparticles on SERS and Its Application
Jia-Wei Yanga, Jiunn-Der Liao
Department of Material Science and Engineering, National Cheng Kung University, Taiwan
E-mail: jaron83806@gmail.com a
1. Background
The detection of residue antibiotics is of great importance in nowadays. Surface enhanced
Raman scattering(SERS) that provides highly chance to obtain trace molecules make this
technique gain attention.
2. Methods
Silver hollow nanosphere (HNS) arrays decorated with various dielectric nanoparticles (HfO2,
TiO2, and Al2O3) using self-assembled monolayer polystyrene (PS) nanospheres as the
sacrificial template is in an attempt to evaluate their potential as SERS-active substrates. Silver
HNS and dielectric nanoparticles (NP) were deposited by E-beam evaporation. This fabrication
method has the advantages of simplicity, large scale production, easy size adjustment, and low
cost.
3. Results
Scanning electron microscopy (SEM) images show that the hybrid structures are hexagonally
arranged, with the uniform size and shape, and the Atomic force microscopy (AFM) shows
surface morphology and characterizes the thickness of the deposited silver films. The dielectric
NP modified silver HNS system exhibits superior Raman scattering enhancements due to the
local surface plasmon resonance (LSPR) effect originated from the metal NPs and
metal/semiconductor interface. The SERS enhancement with various dielectric materials was
well compared and explained in experimental results. SERS application was verified using a
Rhodamine 6G (R6G) as a probe molecule, which is proved to be an effective SERS template for
Raman signal detection. Finally, the SERS-active substrate went on Raman detection of animal
use Ampicillin.
Keywords: SERS, dielectric material, LSPR effect, Ampicillin, residue detection
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Ag Nanostars Based Adhesive SERS Tape Substrate for Rapid Pesticide
Residues on Crop Detection
Li-Peng Pana, Jiunn-Der Liao, Bernard HaoChih Liu
a
Department of Materials Science and Engineering, National Cheng Kung University, Taiwan
E-mail: bryan820722@gmail.coma
1. Background
The novel adhesive tape-like SERS (Surface Enhancement Raman Spectroscopy) substrate is
simple and cheap; moreover, it is easy to extract the target molecule from complex surface, paste
and peel off is the only step left to do [1]. Ag nanostars are decorated on the adhesive tape-like
substrate, this special morphology should improve aggregation issues and enhance the SERS
effect [2].
2. Results
Silver nanostars were deposited onto the surface of the substrate, this kind of morphology results
to minimized aggregation; moreover, the sharp tips can enhance electromagnetic field by
condensing the electron, subsequently enhancing the SERS effect. R6G was used as the probe
molecule to analyze the enhancement ability of the substrate.
The choice of tape is important due to the effects of transparency, fluorescence, and impurities
that could negatively affect the SERS effect. 3M scotch transparency tape was chosen since it
showed the highest Raman intensities.
On the other hand, concentration of the suspension solution of silver nanostars is an important
consideration; 0.05 M, 0.1 M, 0.2 M, 0.3 M solutions were prepared. The resulting substrate
morphologies showed that at 0.05 M, the highest reproducibility and lowest particle aggregation
were observed. Based on Raman measurements, the 0.05 M solution provided the highest SERS
effect, corresponding to the results mentioned in the previous statement.
0.05 M AgNS has been used to detect pesticides, and the results show that the LOD (limit of
detection) are all lower than the regulation imposed by the government for agricultural purposes.
Keywords: SERS, silver nanostars, adhesive tape substrate, pesticide residues detection
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The Active Components of Non-Thermal Micro-Plasma for Head and
Neck Cancer Treatment and the Pathways of Cancer Cell Apoptosis
Enya Lia, Jiunn Der Liaoa, Shyh Hau Wangb
a
Department of Materials Science and Engineering, National Cheng Kung University, Taiwan
b
Department of Computer Science and Information Engineering, National Cheng Kung
University, Taiwan
E-mail: enyali@gmail.com a
1. Background
Plasma is the fourth state of matter with tremendous biomaterial application potential and is also
an innovative tool for cancer treatment, which selectively targets cancer cells, leaving normal
cells intact [1]. A great number of studies showed positive results of the apoptosis of various
cancer cells after being treated with plasma due to the actions of reactive oxygen species (ROS)
and reactive nitrogen species (RNS) generated during plasma treatment [2]. However, the
pathway for activating specific protein(s) to stimulate cancer cells undergoing apoptosis stays
unclear and there is a lack of comparison in terms of the treatment effectiveness of plasma
generated with or without the addition of nitrogen gas in the feed gases.
2. Results
To exclude the thermal damage on the cancer cells, a helium flow rate with a plasma temperature
lower than 37 oC was preferred in this study. Furthermore, an optical emission spectroscopy was
performed to understand the reactive components generated within the plasma. With the plasma
diagnostic results, a helium flow rate of 1.6 standard liter per minute was selected for this study.
The results show that NTP did induce head and neck cancer cells apoptosis by activating JNK
and p38 due to the generation of reactive species from the NTP. In addition, by comparing the
results from Wu’s study, the addition of nitrogen in the plasma feed gas improved the
effectiveness in treatment. The ROS generated in this study did not significantly increase as
much as in Wu’s study. Furthermore, no RNS was found in the OES spectra and the RNS in the
medium was consistent with the OES results and was not measured due to the lack of nitrogen in
the feed gas. Thus, it could be estimated that the composition of the feed gas does influence the
extent of cancer cell apoptosis.
Keywords: Non-thermal micro-plasma, reactive oxygen species (ROS), reactive nitrogen species
(RNS), apoptosis, head and neck cancer
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Au Nanoparticle-Nanoporous ZrO2 Hybrid 2D Substrate: Its SERS Effect and
Applicability to Pesticide Detection
Jaya L. Sitjar*, Jiunn-Der Liao, Bernard Haochih Liu
Department of Materials Science and Engineering, National Cheng Kung University, Taiwan
*E-mail: jaya.sitjar@gmail.com
1. Background
Surface-enhanced Raman spectroscopy (SERS) has made its impact in the detection of a variety of
molecules and substrates capable of carrying out this technique could be fabricated in several
approaches [1]. The incorporation of oxides in the fabrication of substrates for surface-enhanced
Raman spectroscopy (SERS) has been found to provide additional signal enhancement aside from
the contributions made by plasmonic metal nanoparticles [2]. A hybrid of nanoporous ZrO2 and
Au nanoparticles in a 2D assembly fabricated in a simple multi-step and straightforward method
consists the SERS-active substrate under investigation in this study.
2. Results
Each step in the fabrication process was closely monitored, ensuring the desired substrate
morphology was achieved. Synthesized polystyrene nanoparticles were monodisperse with an
average size of around 175 nm in diameter. Measured pore sizes were also found to be uniform,
showing a consistency with the monodisperse PS nanoparticles. However, the average pore
diameter was found to be 150 nm, which is smaller than that of the PS nanoparticle, which could
most likely be attributed to the shrinkage of the ZrO2 due to compaction. X-ray diffraction analysis
and SEM/EDS confirmed the produced oxide to be ZrO2. Deposition of Au NPs by e-beam
evaporator was chosen due to its straightforward process and also to avoid introduction of
unwanted surfaces charges that highly occurs when Au nanoparticles from wet chemical synthesis
is used. Au NPs were deposited onto the substrate in two cases – inside the pores and onto the
ZrO2 walls. The Au NPs inside the pores were observed to be closely clustered resulting in the
possible formation of effective SERS hot spots while Au NPs on ZrO2 walls provide an
additional Raman signal enhancement platform due to charge transfer between these components,
imparting an effect in the localized surface plasmon resonance [3,4], which is the main factor in
the electromagnetic SERS effect. In fact, Raman measurements demonstrated the
signal-enhancing capability of the fabricated substrates; film thickness values set in the e-beam
at 2 nm and 3 nm resulted to different Au NP sizes; the latter provided relatively bigger Au NPs
and gave higher intensities of the characteristic peaks of the target analytes compared to the
former.
Keywords: surface-enhanced Raman scattering (SERS), Au/porous ZrO2, nanoporous zirconia,
Au nanoparticles
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Ethanol Production by Pichia stipitis Immobilized on
Various Natural Materials
Suchata Kirdponpattaraa, Krittanan Kadsanitb
Department of Chemical Engineering, Faculty of Engineering, King Mongkut’s University of
Technology North Bangkok, Thailand
a
E-mail address: suchata.k@eng.kmutnb.ac.th
b
E-mail address: krittanankadsanit@gmail.com
1. Background
One of the best xylose-fermenting yeast is Pichia stipitis which is widely cultured with
Saccharomyces cerevisiae in co-culture system of ethanol production from lignocellulosic
materials. Low ethanol tolerance is a main drawback of P. stipitis (Watanabe et al., 2011). Cell
immobilization technique has been extensively applied in ethanol production to improve ethanol
productivity and cell stability. Material used as a cell carrier is an important key in the cell
immobilization system. Natural materials are abundance, high strength, low cost and non-toxicity.
Aim of this research is to improve ethanol production and ethanol tolerance of P. stipitis by
immobilizing the cells on various natural materials.
2. Methods
Natural materials selected to apply as a cell carrier were silk cocoon (CC), water hyacinth stalk
(HS) and peeled banana petiole (BP). To maintain HS and BP structure, alcohol series
dehydration was carried out to dry both natural materials.
Inoculum of Pichia stipitis TISTR5806 (7 g/L) was immobilized on 1 g of CC (2.5 cm length),
HS (1 cm length) and BP (1 cm length) carriers using the adsorption technique. Then, the
immobilized cells were transferred to 50 g/L initial xylose concentration medium supplemented
with minerals. The fermentation was incubated at 30C and 100 rpm for 144 h. Suspended cell
(SC) was used as a control system. The samples were collected every 24 h. All experiments were
run in duplicate. Ethanol concentration was evaluated by gas chromatograph. DNS assay was
used to analyze xylose concentration.
3. Results
Ethanol productions and xylose consumptions of the cell immobilization systems and the
suspended cell system are shown in figure 1. The highest ethanol production (10.9 g/L) was
obtained from the SC system. For the SC system, the cells consumed nutrients and released
ethanol directly to the fermentation medium without mass transfer limitation. Ethanol production
from the CC and HS systems were approximately 10.1 g/L. The immobilized cells
inconveniently released ethanol to the environment that might lead to a lower ethanol production
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compared to that of the SC system. Meanwhile, the BP system produced the lowest ethanol
concentration about 8.8 g/L. Due to large pore sizes (1.65 mm) of BP structure, it might not
support the cell adsorption. Also, Ogbonna et al. (1997) found that the immobilized cell
concentration on loofa sponge was low. Moreover, the initial xylose concentration of the BP
system was lower than those of others. From our preliminary result, it was found that the degree
of swelling of BP in fermentation medium was much larger than those of CC and HS. However,
initial ethanol productivity of the SC system was a little lower than those of the immobilization
systems. It might because of the total cell concentrations of the immobilization systems at the
beginning of the fermentation period were higher than that of the SC system (data not shown).

Figure 1. Ethanol and xylose concentration from the suspended cell system and
the immobilized cell systems
It could be summarized that the cell immobilization system could not increase ethanol
production due to the restriction of mass transfer. Nevertheless, ethanol production from the cell
immobilized on CC and HS carriers were capable and efficient to operate and further apply in
repeated batch fermentation.
Keywords: Ethanol, Natural material, Immobilization, Fermentation
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ICCBES-0172
The Development of Temulawak (Curcuma Xanthorrhiza) Herb Production
and Pharmacological Test as Anti Hypercholesterolemia
Nurfina Aznam*, Sri Atun
Department of chemistry education, Faculty Mathematics and Natural Science, Universitas
Negeri Yogyakarta, Indonesia
*E-mail: finaazn@yahoo.com
1. Background
Temulawak is an originally Indonesian herb, which is traditionally used to cure hepatitis,
increase stamina, and as an anti haemorrhoids. Aim: to develop high-grade, safety test of
temulawak herb production and pharmacological test as anti-hypercholesterolemia.
2. Results
The capsule of temulawak product satisfied the demand of safety and product quality standard.
The capsule of temulawak does not contain pathogenic bacteria (Escherichia Coli, Salmonella sp,
Staphylococcus aureus, and Pseudamonas aeruginosa), pathogenic mold, and leavened,
whereas ALT and heavy metal level (Hg, Pb, Cd) do not exceed the highest limit of standard; the
water content and weight similarity of the capsule of temulawak meet the requirements,
whereas the stability of the product measured on the curcuminoid content and its volatile
materials is relatively consistent from the first to the third month. The results show the effect of
the dose and four-week duration of administration of temulawak capsule on the levels of
cholesterol, triglyceride, HDL, and LDL in the rats’ blood. The results obtained from the work
suggest a potential
application of temulawak rhizome for treatment to
anti-hypercholesterolaemic.
.
Keywords: temulawak capsule herb quality; herb product safety; anti-hypercholesterolemia;
Curcuma xanthorrizha
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a
Department of Chemistry Education, Faculty of Mathematics and Natural Science, Universitas
Negeri Yogyakarta, Indonesia
b
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Abstract
This study was conducted to identify some bioactive compounds of Boesenbergia rotunda
rhizome and to testas antioxidant and antimicrobial agents.
Results and Discussion
From ethanol extract of B. rotunda three known compounds of flavanones, namely
2’,4’-dihydroxy-6-methoxychalcone
(compound-1),
5-hydroxy-7-methoxyflavanone
(compound-2), and 5,7-dihydroxyflavanone (compound-3) were isolated. The ethanol extract of
B. rotunda and the three isolated compounds -1,-2, and -3 showed an antioxidant activity with
the IC50 value of 92.64; 46.66; 62.84, and 62.66 µg/ml, respectively.The zone of inhibition of
extract and the three isolated compounds showed moderate activity against Escherichia coli
ATCC-11229, Staphylococcus aureus ATCC-25923, Staphylococcus epidermidis FNCC-0048,
and Streptococcus mutans.The maximum zone of inhibition was 13.20±0.76 mm at the
maximum concentration used (500 µg/mL) against Escherichia coli ATCC-11229, and the
minimum inhibitory concentration(MIC) for each bacteria was found to be 0.5µg/mL.
Conclusion
The result of the study suggests that B. rotunda rhizome contains potential bioactive compounds
which could be suitable for antioxidant and the treatment of various infections caused by
Escherichia coli ATCC-11229, Staphylococcus aureus ATCC-25923, Staphylococcus
epidermidis FNCC-0048, and Streptococcus mutans.
Keyword: Boesenbergia rotunda; antioxidant; antimicrobial; bioactive compound
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Sinn-Wen Chena, Ying-Sou Pengb
Department of Chemical Engineering, National Tsing Hua University, Taiwan
E-mail: swchen@mx.nthu.edu.tw a, hardypeng@hotmail.com.twb
1. Background
Thermoelectric and various kinds of modules require joining processes at mid-temperatures,
such as from 400oC to 600oC [Zheng]. The Ag-41.0at.%Sb alloy is at the Ag-Sb eutectic
composition with a melting point at 485oC [Lee] and is a promising braze candidate for
mid-temperature joining processes. Co and Ni are frequently used as barrier layer materials. The
Ni/(Ag-41.0at%Sb)1-xNix and Co/(Ag-41.0at%Sb)1-xCox interfacial reactions at 550oC are
examined to provide fundamental understanding at the joints if Ag-Sb braze is used, and the
results are illustrated based on their related phase diagrams.
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a
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Mai University, Chiang Mai, Thailand
b
Plasma and Beam Physics Research Facility, Department of Physics and Materials Science,
Faculty of Science, Chiang Mai University, Chiang Mai, Thailand
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1. Background
Pre-germinated brown rice (PBR) is well known as a functional food product with ultimate
health benefits, because the process of seed germination enhances the production of functional
nutritive compounds. This includes simple phenolic compounds, γ-aminobutyric acid (GABA),
γ-oryzanols, and vitamin E. Recently, plasma technology has been introduced to accelerate seed
germination. It is one of the fourth fundamental states of matter besides the solid, liquid, and gas.
Also, plasma is clean energy and environmentally friendly. The key question of this research is to
examine plasma as an enhancing agent in adding nutrition to brown rice germination. The
finding of this research will fill up the missing knowledge in this particular field phytochemical
formation.
2. Methods
Rice samples were divided into two groups: white and pigmented seeds. Each group included
both glutinous and non-glutinous samples. All brown rice samples were geminated by soaking
them in water to yield a 0.5-1 mm long sprout from the grain. The antioxidant activity of the rice
extracts was then determined by using the DPPH (1,1-diphenyl-2-picrylhydrazyl) radical
scavenging assay. The changes in quantity of tocopherols, tocotrienols, γ-oryzanols were
evaluated, using high performance liquid chromatography with photodiode array detector
(HPLC-DAD), and liquid chromatography-electrospray ionisation mass spectrometry
(LC-ESI-MS). For quantification of simple phenolic compounds, gas chromatography-mass
spectrometry (GC-MS) was used. Moreover, the initial effect of cold plasma on changes of these
bioactive phytochemicals was also investigated. The cold plasma (A laboratory-made plasma jet);
a mixture of oxygen and argon gas, was applied to rice seeds before pre-germination process.
The change of the rice seed’s functional components was evaluated by GC-MS analysis.
3. Results
The half maximal inhibitory concentration (IC50) of the normal brown rice extracts ranged from
0.08 to 1.6 mg/mL. After germination process, the IC50 of pre-germinated brown rice showed
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higher than those of the normal brown rice samples, which was 1.06 mg/mL. The concentrations
of total vitamin E and γ-oryzanols were also affected by germination and treatment processes
that were 120 and 20%, respectively, higher than those found in the normal brown rice group.
The pigmented glutinous rice showed the highest of antioxidant activity values 0.04 mg/mL, as
well as the contents of total vitamin E (105 µg/kg rice) and γ-oryzanols (28 µg/g rice). To clarify
changes of other phytochemicals, especially these in group of simple phenolics, after the
germination process, analysis by GC-MS was performed. The results showed chemical
alternation in both qualitative and quantitative aspect. Some bioactive compounds were found
only in pre-germinated brown rice samples. This include the 2-methoxy-4-vinylphenol,
2-methoxy-phenol, and 1,2-benzendiol. These rice phytochemicals were reported to possess
important biologically activities such as antioxidant activities.
In addition, the finding of this study indicates that plasma jet is effectively applied to enhance the
rice germination and, thus, increase some of the important phytochemicals in germinated brown
rice. This resulted in higher nutrition to consumer. Thirteen compounds in groups of simple
phenolic compounds, pyrans, quinine, furan, and fatty acids were identified in the germinated
brown rice after applying plasma. These outcomes suggest that plasma treatment could enhance
biosynthesis as well as metabolism of chemicals in germinated brown rice, thereby yielding a
greater content of the nutritive phytochemicals.
Keywords: Pre-germinated brown rice, antioxidant activity, tocopherols, tocotrienols,
γ-oryzanols, phenolics, cold plasma jet
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Abstract
Lithium orthosilicate (Li4SiO4) was synthesized using bagasse ash as silica source by sol-gel
method. Calcination temperature was varied at 600, 650, 700 and 750 °C. Li4SiO4 samples was
tested for CO2 adsorption at different temperatures 300, 400, 500 and 600 °C and CO2 flow rate
was at 1, 3 and 5 L/hr. Li4SiO4 synthesis was the optimum condition at 700 °C calcination
temperature. The highest CO2 adsorption capacity was 28.34 wt% (6.44 mmol CO2/g Li4SiO4) at
600 °C reaction temperature with 3 L/hr CO2 flow rate.
Keywords: Bagasse Ash, Silica, Lithium orthosilicate (Li4SiO4), CO2
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Privacy Preserving Data Storage in an Emergency Rescue System Using
Fountain Codes
Yi Shang Jan , Hsiao-Ping Tsai*
Dept. EE, National Chung Hsin University, Taiwan, R.O.C.
* E-mail: hptsai@nchu.edu.tw
Abstract
Many intelligent emergency rescue applications have been proposed to detect an accident and
report the location so as to start a rescue procedure. Since accidents may not be always
detectable, periodical location reporting is an option adopted in many emergency rescue systems.
However, reporting the locations regularly cause an issue of the leakage of a user’s location and
intrusion of his/her privacy. To solve the problem, we adopt the ideas of crowdsourcing and
propose to use Fountain Code (FC) to process location information ahead and store code
symbols distributedly in sufficient number of keepers. Moreover, to increase the reliability of the
keepers as well as preserve privacy, we choose the keepers from one’s trust network. In addition,
we consider the perception of gaming theory that everyone has a price in choosing the keepers.
Specifically, we decrease the trust score of a candidate based on his friends that are chosen as the
keepers to avoid a group of mutual-friend keepers from colluding to get the location information
without authority. In our proposed rescue system, we assume the designated users can outset the
location recovery process to start the rescue procedure. The keepers participate in the process
and returns their pieces with a probability. To evaluate the proposed method, we conduct
experiments with real datasets from Facebook. According to the preliminary experimental results,
the proposed keepers choosing method outperform the method of random choosing or the
method of choosing according to social relationship.
Keywords: Privacy Preserving, Fountain Code, Game Theory, Collusion, Distributed Storage
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Yi Dinga, Van-Phong Vua,b, Wen-June Wanga,*
a
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b
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1. Background
In 1984, the first Human Immunodeficiency Virus (HIV) patient was discovered and then the
number of infected patients keeps ascending year after year. Therefore, studying HIV and
Acquired Immunodeficiency Syndrome (AIDS) becomes a pressing issue for researchers in
recent decades. Nowadays, the HIV virus kinetics of the patients can be studied via simulating
the HIV mathematic models. Because the interactions among the healthy cells, immune cells,
and HIV virus in vivo can be described by a mathematic model so that scientists can observe the
characteristics of the HIV virus and design the control strategy for the drug dosage to help
HIV-infected patients to recover healthy status appropriately.
2. Research Method
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3. Expected Result
The desired result is to increase the population ratio of CD4+T cells and decrease CD8+T cells
and viral load simultaneously. It means that the control strategy makes the states of CD4+T,
CD8+T, and viral load converge to the healthy equilibrium point. The following Fig. 1 shows the
simulation results of the HIV system with the designed control (2) and (3). From Fig.1, it is seen
that the states of CD4+T, CD8+T and viral load approach healthy equilibrium point

[1000 550 0]T asymptotically. Hence, the proposed drug dosage control is effective for the
HIV model (1).

Keywords: HIV model, control strategy, drug dosage, Lyapunov function
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1. Background/Objectives and Goals
The digital surveillance system with real-time face detection in big crowd at the important places
can help find some specified persons (e.g., suspect, wanted person, terrorist, etc.) to prevent
crime happening in advance. Those detected faces can be checked by the security personnel or
using an automatic face recognition system. Basically, it is difficult to detect faces in big crowd
due to the fact that most people’s faces have smaller area, less clearness, and abnormal side.
Most previous methods of face detection are only suitable for the situation, in which the face has
obvious pattern, sufficient area, and obverse side in the captured image sequence. Those
problems make most existing face detection methods for big crowd intractable to obtain a
desirable detection rate under moderate amount of computations. This motivates that the present
work is aimed at real-time face detection in big crowd.
2. Methods
This paper presents a realtime face detection technique for big crowd in open space. The
proposed method is mainly composed of four parts: image pre-processing, detection of face
candidate region, face determination, and face target tracking. At first, the captured images are
down-sampled for obtaining low-resolution image frames and the histogram equalization is used
to enhance the contrast of such down-sampled images. Then, the information of edges and
skin-color within the scope of face size is extracted for generating the face candidate regions
through face-feature verification, filtering of non-face pixels, and face position correction. In
these face candidate regions, HOG (Histogram of Oriented Gradient) is used to generate the face
target’s feature vector and an SVM (Support Vector Machine) classifier with the pre-trained face
samples is used to judge whether a face candidate is real face or not. Finally, the overlapping
area of two face targets in the current frame and previous frame is checked whether the tracking
will be continuous or not. By firstly deriving face candidates for identifying the human’s face,
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the proposed method can avoid a large amount of computation time required by a point-by-point
scanning way in the previous methods. In addition, the accuracy of the final face determination is
also can be improved.
3. Expected Results/ Conclusion/ Contribution
To evaluate the performance of the proposed method, several image sequences containing
various big crowds in different scenes were tested, where these sequences have a format of
1920×1080 pixels at 30 frames per sec. The proposed system was developed using Microsoft
Visual Studio C++ with Open CV and run on a PC with Intel i7-4770 CPU and 16 GB of RAM.
On the average, the proposed method can achieve a face detection rate more than 78%. The
execution time is maintained at 15~35ms per frame (i.e., 28-66 fps) and this manifests that the
proposed method has the advantage of realtime processing using the general CPU, while most
previous methods must use the CPU combined with GPU.
The conventional approaches of face detection can be divided into three categories. First, face
detection is mainly performed by exploiting features of face, but this approach usually causes
false detection owing to smaller face area. Second, the machine learning module combined with
the feature description for classification is used to determine whether the pattern is a human face,
but this approach requires a huge amount of computations because it needs pixel-by-pixel
processing for the case of smaller face area. Third, the above two approaches are combined to
perform face detection, but it still suffers from the situation of smaller face area. Recently,
although the deep learning-based approach can provide a higher face detection rate, it requires
very high implementation cost. In other words, those effective methods almost use the CPU
combined with GPU in order to obtain a desirable detection rate. However, from our
experimental result, it reveals that the developed technique can efficiently achieve realtime face
detection in big crowd under moderate implementation cost. In point of cost-effectiveness, the
proposed method is more attractive than most existing face detection methods, especially for
those faces of smaller area, less clearness, and abnormal side in big crowd.
Keywords: Face detection, Face candidate, Big crowd, HOG, SVM
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Abstract
By adopting the electrostatic-carrier-induction mechanism, the nanowire field effect transistors
(FETs) with metal-insulator-semiconductor (MIS) structures at the source/drain (S/D) contacts
and with different gate length have been investigated in this work. We vary the spacer offset
between source-gate and gate-drain electrodes and analyze the short channel effects (SCEs) on
the device electrical performance in terms of subthreshold swing (SS) and threshold voltage (Vth)
by numerical simulations. It is found that the SS and off-currents of the n-channel dopingless
nanowire FETs increase with decreasing the offset between S/D and gate. The SCEs can be
alleviated with increasing the offset without sacrificing the on-currents. Together with our prior
study this work provides a design guideline for dopingless FETs.
Keywords: Dopingless, Metal-Insulator-Semiconductor (MIS) Contacts, Nanowire, Short
Channel Effect (SCE), Threshold Voltage (Vth) roll off
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1. Objectives and Goals
A SCARA robot arm (Fig.1) is controlled to aim at the screw hole and lock the screw into the
hole on the workpiece. If there are many screw holes on a workpiece (as shown in 錯誤! 找不
到參照來源。) with different positions and different heights, how to design an optimal 3D route
for the SCRA such that the robot arm can go through all holes with minimum distance. This
problem can be considered as the Traveling salesman problem (TSP) with three dimensions (3D).
The main purpose of this paper is to determine the optimal moving route for the robot arm such
that all holes are aimed by the robot arm’s tip and the total moving distance of the arm is
minimized. It is noted that the workpieces in this study is with three dimensions, thus, to find the
shortest moving route for the robot arm is a very hard task. It is well known that the original TSP
is a two-dimensional path optimization problem. The algorithm to solve 2D TSP cannot be
applied to solve this 3D route planning problem directly. In order to solve 3D TSP, a new
approach is proposed in this study to find an optimal 3D route for the robot arm to complete the
screws locking job on 3D workpieces.

2. The Proposed Method
In order to complete the task, there is a procedure containing three stages to be implemented. The
first stage will use Kinect to recognize the screw holes and establish the 3D image model for the
workpiece. In this stage, the position and the height of each screw hole are detected and the
obstacle corners of each 2D level are found by pre-image processing. The second stage will find
the distance cost between every pair points. Since the screw holes are located on the 3D position,
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we cut the level section for the holes with different heights. On the path from the lower level
hole to the higher level hole (Fig. 3), we need to give an extra node (see Fig. 4) to replace the
higher level point on the lower lever section. Then, we find the obstacle boundary and corners on
the lower lever section. By using Dijkstra's algorithm (see Fig. 5), the distance between each pair
nodes is calculated and the shortest distance will be found. At the third stage, we consider all
holes with different heights and use the concept of 3D TSP, Particle Swarm Optimization (PSO)
and 2-Opt algorithms to determine the optimal moving route for the robot arm.

3. Experiment and Result
Let the Kinect be set up 70 cm height from the workpiece. The workpiece in the experiment has
10 screw holes with different heights as shown in 錯誤! 找不到參照來源。. The experiment
results are shown in Fig. 6 and Fig. 7. Fig. 6 is the 3D image of the workpiece where the darker
part represents the higher levels. Fig. 7 shows the designed optimal route for the robot arm.
Finally, SCARA robot executes the locking screws on the 3D workpieces. The experiment video
can be found in the website https://www.youtube.com/watch?v=WlU8gKvxQz0.

Keywords: SCARA robot arm, 3D route planning, Traveling salesman problem
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Hsin-I Huanga, Sin-Cheng Wangb, Chuen-Horng Linc, Xing-Pei Liud
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Abstract
This study proposes a content-based plant image retrieval system for cloud computing that
allows users to access comparative information on plants using a computer or mobile device.
Images taken by users in botanical gardens are uploaded to the cloud server. The system extracts
the color and texture features of the image in the cloud server, and then compares the similarity
between the color features and the texture features in the image database. The plant’s image and
related information are then stored in the text, and video information is transmitted to the user.
When the system receives a query image from a user, the system will carry out the cloud plant
identification. The system first extracts the color and texture features of the image, and then
compares the similarity between the color features and the texture features in the image database,
and finally returns the best similar plant image to the user. In order to achieve fast and accurate
image recognition and query response, this study carried out two-stage similarity processing.
In order to improve the accuracy rate, this paper focused on image resolution, similarity and
image types. Therefore, this study used the plant leaf image database to carry out identification
experiments. The experiment results show that the average correct rate can reach 67.86% or
higher. The system is responsible for the complex operation of the cloud server; it also provides
fast and stable performance, so that more people can use the system.
Keywords: content-based, cloud computing, color feature, texture feature, plant identification
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Abstract
Based on structural embeddedness theory and transaction cost theory, this study investigates the
factors affecting the adoption intention for eSCM by examining the influence of product
complexity, product specificity, number of partners, relationship duration, and dependence. Data
was collected from Mainland China using an online questionnaire and 206 valid samples were
received. Regression analysis was conducted to test the hypotheses. The results suggest that
product specificity, the number of partners, relationship duration, and dependence have
significant positive relationships with the adoption intention for eSCM. Yet no evidence was
found to support the positive effect of product complexity. This research contributes to the
understanding about how the adoption of eSCM can be affected by factors embedded in
inter-organizational relationships and exchange structure.
Keywords: internet-enabled systems,
relationships, product characteristics
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1. Background/ Objectives and Goals
Remanufacturing is a method of resource recycling that causes the product to rebuild with the
same performance as the new product through the process of remanufacturing when problems
occured due to failure or long use after using the product. Currently, there are few studies on the
utilization of ELV(End-of-Life Vehicle) for remanufacturing and methods for supply and demand
of core. Therefore, in order to activate the remanufacturing industry, smooth supply and demand
of core should be solved first.
In this paper, the problem and role of the disassembly process in the ELV were reexamined for
stable supply of the core, which is the first step for the remanufacturing of automobile parts. And
we focused on core supply and demand for remanufacturing, not disassembly by simple
recycling, and made the decision rule for disassembly priority.
2. Expected Results
Weights were calculated for each factor in the principle of disassembly priority defined in
Section 2. In order to apply the calculated weights, the weighted score evaluation table based on
the parts disassembly process was created and scores were assigned and final priorities were
determined.
2.1. Weight for Disassembly Priority Principle
In order to determine the disassembly priority weight, five workers who have more than 15 years
experience in disassembly process and five researchers who carried out disassembly experiment
conducted the comparative analysis of the factors for the calculating weight. We confirmed that
the degree of interference among the parts was highest through weighting calculation. Also, it
was confirmed that the accessibility to parts and fasteners and the risk of worker safety were
high.
On the other hand, the value and demand of remanufactured products have been given a low
weight in deciding disassembly priority This can be seen as a result of reflecting the worker's
position for disassembly rather than the value of the product.
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2.2. Disassembly Priority Weighted Score Evaluation
The weights determined in Section 3.1 were applied to the actual disassembly process to create a
weighted score evaluation table. The weighted score was calculated multiplying the defined
weight and the score given by the field worker. In the weighted score table, the final score of the
process was determined as the sum of the calculated weighted scores.
2.3. Deconstruction Priority Decision
We completed the disassembly priority table through the weighted score evaluation table. The
engine room and the vehicle lower parts were classified into one group, and the parts with the
highest score were determined as the disassembly priority. As a result, the throttle body in the
engine room was rated the highest in disassembly priority. If the weighted score results in a tie,
part with higher weighted item is first disassembled.
2.4. Conclusion and Contribution
The disassembly priority was made to utilize as a principle for the collecting of remanufacturable
parts (core) rather than the disassembly process of ELV for simple resource recycling. We expect
that disassembly priority will help collect cores for remanufacturing.
Keywords: Remanufacturing, Core, ELV, Weighted score, Priority
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Abstract
Due to the rapid advances being made in information technology today, various video stabilization
technology-related products have been developed with different specifications. For example, electronic
image stabilization (EIS), optical image stabilization (OIS), digital image stabilization (DIS) and other
technologies will all cause slight differences in the same image. In addition, unavoidable factors such as
environmental or human factors can cause image distortion, which can be addressed by an image
stabilization method. However, the different specifications of various stabilization methods make the
development of a universal stabilization very difficult.
In order to address video vibration caused by the vibration of the camera, this paper applies image content
analysis, resulting in image vibration factors being classified into two types: the movement of objects, and
the movement of the camera. Camera vibration can divide in two categories. The first is local motion, and
the other one global motion.
In this paper, the global motion (GM) estimation method is used for image stabilization. First, Speeded
Up Robust Features (SURF) are used to find the SURF feature points of the video, and then the L-K
optical flow method is use to identify local motion in the video. Afterward this, SURF feature points are
screened by local motion to obtain the GM feature points, and the RANSAC feature points are then used
to find the homograph matrix parameters between the two images. Next, the vibration behavior of the
video is estimated. This study identifies the correspondence of the displacement of the pixels with the
conversion matrix parameters, and then the image is interpolated for the global correction of the image.
Finally, the correction data by the Kalman filter is used to obtain the predicted correction value, achieving
a smooth frame motion.
In order to verify the practicability of the proposed method, this paper compares the SURF feature points
with the global motion feature points. From the experimental results, it is found that the proposed method
can effectively select the regional motion feature points, and the stability of the global moving feature
points is improved with the removal of the regional motion feature points. By stabilizing the image before
and after the PSNR, it can be clearly seen that the proposed method can effectively deal with the
displacement caused by image vibration in image stabilization.
Keywords: SURF, homograph matrix, Kalman filter, global motion, local motion
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Abstract
When a large number of surveillance cameras are deployed in a surveillance system, a large
amount of unstructured data derived from the surveillance video is generated. These data do not
follow a specified format and hence are difficult to analyze. Therefore, determining how to
achieve automated analysis and reasoning will become an important future research objective for
the surveillance video. The purpose of this paper is to record the motion behavior of pedestrians
in all the surveillance videos, and then use these records to convert the pedestrians’ motion
behavior into structured descriptions. Finally, a relational table of all pedestrians’ motion
behavior is built to facilitate future processing and analysis of pedestrian’s motion behavior in a
large surveillance video setup.
This paper presents a structured description of the motion behavior of pedestrians in
multi-surveillance videos. First, the relationship between the surveillance videos is given, and
then the automatic detection, tracking, re-identification, analysis and description of the
pedestrians’ movements in the surveillance video are performed. The system will be divided into
five processing stages. The camera calibration, camera geometric transformation and color
normalization are part of the first processing stage. The second processing stage, which records
the pedestrians' motion behavioral data, also checks the samples of pedestrians during tracking to
determine whether to add the pedestrian sample to the database. The third processing stage
establishes the topological relationship between overlapping or non-overlapping fields of view
between cameras. The fourth processing stage involves the re-recognition of the pedestrians of
the surveillance videos in the topological region of the cameras. In the fifth processing stage the
pedestrian path in each camera is extracted, as well as each pedestrian’s movement or static,
standing or not, face or back, walking paths, direction, clothing color, walking time, and other
information in each surveillance video, to build a correlation table of pedestrian motion records
between multiple cameras in a network.
Keywords: surveillance video, re-recognition, motion behavior, camera path, structured
descriptions
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Abstract
This research was to study the microstructure and mechanical properties of
Chromium-Molybdenum steel grade T22 at various post weld heat treatment periods. Cr-Mo
steel grade T22 welds were performed using GTAW process and ER90S-B9 was used as a filler
metal. Post weld treatment temperature was carried out at 760 ºc at various periods of 0.5, 1 and
3 hours. SEM and EDS analysis was using to observe the phase transformation at hard zone and
soft zone. The results showed that at hard zone, the percentage of ferrite was increased to 21.17
% and pearlite was decreased to 78.73% with the carbide precipitate 5.77%. At the soft zone, the
percentage of ferrite was 46.67% and pearlite was 53.33% with the decreasing of carbide
precipitate up to 0.92%. The different of percentage of ferrite, pearlite and carbide precipitate
occurred the carbon migration from the low-Cr side(T22 HAZ) into the high-Cr side(ER90S-B9)
during PWHT due to the carbon activity gradient. Microstructure observation revealed that at the
fusion line the amount of carbon has increased with increase of PWHT periods due to the carbon
migration from soft zone to hard zone. Therefore, the hardness of the welding sample after
PWHT is lower than the non PWHT welding sample and hardness were depended on duration of
PWHT. Increased time of PWHT, hardness were decreased.
Keywords: PWTH, Carbon migration, Carbide precipitate
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Abstract
The contribution of this paper is to develop the efficient manner for enhancing the design of a
cellular manufacturing. Conventionally, single manufacturing cell is usually formed separately
and placed without considering the relationship among the others. So, in a long term of working,
a crossing of process paths between processes which then made complexity in transferring the
work-in-process items can be occurred. In this paper, the proposed manner for solving this
problem is composed of two steps, i.e., Step 1; a cell formation problem is solved using the
multi-objective programming based on a group technology concept and Step 2; a layout design
problem is determined using the proposed linear QAP-reformulation model. Furthermore,
multi-criteria assessment is also introduced instead of the conventional one criterion
flow-distance. The results obtained by the proposed two-step manner give the effective layout
design for a cellular manufacturing in which the manufacturing cells are also simultaneous
formed.
Keywords: Layout Design, Cellular Manufacturing, Linear QAP -Reformulation Model,
Multi-Criteria
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1. Background
Raw material warehouse of the case study factory has to manage raw material picking for
supporting the production lines. All liquid raw materials for producing food flavoring are
contained in a tank placed on multi-slot rack. Total of 320 slots are provided on 20 racks with 16
slots each. In every working day, the production lines place about 70 orders (with a list of 10-30
items) of raw material request. After receiving raw material orders issued from the production
lines, the operators have to manually define (1) container type, (2) material handling type, and
(3) location of each raw material tank. To face these parameters by himself/herself, there are
many errors and mistakes occurred because they have to deal with a number of data. Effect of
these errors results in low efficiency of raw material picking and also production scheduling.
2. Conclusion
The development of raw material picking application software is proposed. Three major criteria
are considered and applied to the application software. After applying the developed application
software to the case study raw material warehouse for 3 months, the data were collected. The
operators or staffs consume less processing time in raw material picking. The proposed
application software assists user to define the type of suitable container for each item and also
give the type of material handling for each order. Moreover, the application also offers the user
the sequence of picking the raw material at storage locations. These give the operator more
efficient and convenient way in raw material picking. Moreover, error in selecting container and
material handling did not occur anymore.
Keywords: Decision Support System, Raw Material Picking, Routing Sequences
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Abstract
The intrusion of viruses, germs or parasites can trigger the immune system to protect our body
from the harms done by so-called immunogens. However, these protein antigens can sometimes
disable our immune activities and cause immune diseases. Common immune diseases include
allergies, autoimmune diseases, and infectious diseases. Recently due to environmental changes,
the number of cases of immune diseases has been increasing dramatically. They sometimes take
months for the patients to fully recover, or even take lives when the situation gets worse.
Therefore, an early accurate prediction of immune diseases can provide valuable information for
preventive medicine. Previous studies for the most part focused on the diseases caused by
allergens, and thus lacked the analysis of other immune diseases such as autoimmune diseases
and infectious diseases. To fill the gap, we applied machine learning techniques to construct
accurate classification models for three types of immune diseases, allergy, autoimmune disease
and infectious disease, caused by different protein antigens. This study consists of three stages:
(a) collected and processed antigen data related to immune diseases, including allergy,
autoimmune disease, and infectious disease, (b) analyzed the properties of these protein antigens
at the sequence level and the structural level to select and develop new features for classification
modeling, and (c) demonstrated the application of machine learning to build classification
models for immune disease prediction.
Keywords: immune diseases, immunogen, antigen, B-cell, epitopes
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Abstract
When learning with class-imbalanced data, the Synthetic Minority Over-Sampling Technique
(SMOTE) has shown its effectiveness; moreover, it provides a standard procedure for researchers
to further develop their extensive versions. For example, Borderline-SMOTE1,
Safe-Level-SMOTE, Local-Neighborhood-SMOTE were further proposed to improve the
misclassification rates of minority class by determining the proper value ranges where synthetic
samples should be located between pairs of samples in SMOTE. However, the aforementioned
extensions try to decide the ranges of value domains rather than the distances from the lines that
connect pairs of samples. Accordingly, based on fuzzy techniques and correlation coefficients,
this study develops a new sample generating procedure to determine the ranges on the both sides
of the lines. In the experiment, two datasets taken from the UCI Irvine Machine Learning
Repository are examined with the C4.5 pruned decision trees. The results reveal that the
proposed method can be considered as an option to be integrated with SMOTE and its extensive
versions.
Keywords: imbalanced data, SMOTE, dependent sample
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Abstract
When learning with small data, the attribute-trend-similarity (ATS) method has shown its
effectiveness by creating virtual samples to form new training sets. However, ATS can only deal
with numerical data. To enable ATS to have the capability of handling nominal inputs, this paper
develops a fuzzy-based method which can be regarded as a complement. In the proposed method,
fuzzy relations between category values and their continuous outputs are derived; based on the
relations the possibility values of the combinations of category values are aggregated when
continuous outputs are given; a part of the virtual samples regarded as certified ones are further
selected by employing fuzzy  -cut based on the possibility distributions. In the experiment,
five datasets taken from the UCI Irvine Machine Learning Repository are examined with four
learning algorithms, the back-propagation neural network, the M5’ model tree, the multiple
linear regression, and the support vector regression. The results reveal that the forecasting
accuracies of the four models are significantly improved when they are built with the proposed
new training sets.
Keywords: small data, nominal input, virtual sample
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E-mail: 15096504@mmm.muroran-it.ac.jp
b

Alpha Systems Inc., Japan
E-mail: dona.nobis.1.18@gmail.com
c,d
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Abstract
This paper presents a new metaheuristic approach for solving university time table scheduling
problem (UTTSP). Our approach is based on evolutionary algorithm (EA), because EA is very
easy to adapt very complicated problem setting of UTTSP. The main feature of our approach is
to have some effective mechanisms considering the feature of UTTSP in the case of our
university, such as a refinement mechanism of solutions and an escaping mechanism from local
optima. Through applying our approach to real cases of our university in the past two years, we
verified the effectiveness of our approach. In this simulation, we used naïve hill climbing
methods as comparative approach. The results of this simulation indicated our approach could
get the schedule satisfying every hard constraint in all cases and is obviously superior to naïve
hill-climbing method.
Keywords: Time Table Scheduling, Metaheuristics, Genetic algorithm, Restriction Satisfying
Problem
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Thitiporn Pramoun, Piyanart Chotikawanida, Thumrongrat Amornraksa
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King Mongkut’s University of Technology Thonburi, Bangkok, Thailand
E-mail: thitiporn.pra@gmail.com, piyanart.cho@gmail.com, t_amornraksa@cpe.kmutt.ac.th
Abstract
We propose in this paper an enhanced version of spatial domain image watermarking method
based on homomorphic filter. Basically, after applying the homomorphic filter to a host color
image, the proposed method embeds a watermark image into the reflectance component of the
image. The positions and values of the embedded watermark are secured by the use of key-based
stream cipher, so that without the proper key, no one can recover the watermark. The semi-blind
detection approach is used to detect the existence of the embedded watermark, where the
extracted watermark is related to its original version to determine the correlation coefficient.
Instead of using the prediction technique based on the values of nearby watermarked components,
we propose to implement a modified adaptive local noise reduction filter in order to enhance the
watermark extraction performance. Experiments are carried out to investigate the improved
performance. The weight Peak Signal to Noise Ratio is used to indicate the quality of
watermarked image, while normal correlation is used to measure the accuracy of extracted
watermark. The improvement in terms of robustness against attacks is also evaluated using the
Stirmark benchmark. Accordingly, the results obtained demonstrate that the proposed
watermarking method is on average more efficient than the existing method.
Keywords: digital image watermarking, homomorphic filter, reflectance component, adaptive
local noise reduction filter
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Dispersive Micro-Solid Phase Extraction based on New Magnetic
Sporopollenin Composite for the Determination of Non-Steroidal
Anti-Inflammatory Drugs in Water Samples
Wan Aini Wan Ibrahima, Siti Munirah Abd Wahibb, Mohd Marsin Sanagic
Department of Chemistry, Faculty of Science, Universiti Teknologi Malaysia, Malaysia
E-mail: wanaini@kimia.fs.utm.my a, munirah.siti@ymail.com b, marsin@kimia.fs.utm.myc
1. Background
The accurate determination of pharmaceuticals in environmental samples is a thorny issue for the
presence of overwhelming matrix effects and the analyte concentration might be too low to be
analysed directly. Solid phase extraction (SPE) is inevitably robust and superior for wide
spectrum of applications however, the technique is tedious, laborious and utilizes large amount
of organic solvents [1]. Alternatively, employing dispersive-micro-solid phase extraction
(D-μ-SPE) becomes the subject of interest since the method is simple, rapid and more
environmental-friendly approach.
2. Methods
In this work, D-µ-SPE was demonstrated for the determination of four non-steroidal
anti-inflammatory drugs (ketoprofen, diclofenac, ibuprofen and mefenamic acid) using
calixarene immobilized magnetic sporopollenin (Calix-MS) as the sorbent. The proposed
magnetic composite was prepared via three-steps in which the sporopollenin was initially
magnetized, grafted with epoxysilane material and further immobilized with calix[4]arene cyano
derivatives. The effectiveness of Calix-MS D-µ-SPE in extracting the target NSAIDs was
evaluated using high performance liquid chromatography-ultraviolet detection (HPLC-UV).
Relevant parameters governing D-µ-SPE were explored using single factor experiments and
statistical approach of response surface methodology (RSM). A three-factor and three-level
Box-Behnken design (BBD) was performed under RSM to study the relationship between the
selected parameters and the response as well as to predict the optimum conditions at the
maximum values. Verification of the model was performed before the developed Calix-MS
D-µ-SPE was applied to spiked tap water, river water, lake water and waste water.
3. Results
The successful immobilization of the proposed calixarene onto magnetic sporopollenin was
confirmed by Fourier transform infrared spectrometry, scanning electron microscopy,
transmission electron microscopy, energy dispersive X-ray and thermogravimetric analysis.
Several parameters influencing the D-µ-SPE were successfully evaluated using
‘one-variable-at-a-time’ optimization. It was found sorbent amount, 20 mg; sample volume, 10
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mL; desorption time, 5 min; desorption solvent, iso-propanol; desorption volume, 150 µL gave
satisfactory extraction performance for the four NSAIDs. A BBD was successfully applied to
assess the linear, quadratic and interactive effect of the three selected parameters namely
extraction time, salt addition and sample pH in extracting the targeted NSAIDs from aqueous
sample. Based on the BBD study, extraction time had the highest degree of effect on the
extraction performance. The optimum conditions suggested by the model was extraction time,
6.45 min; salt addition, 1.15 (w/v,%) and sample pH of 2.6 with desirability value of 1.00. The
fitness of the prediction value then was verified by executed the actual experiments (n = 3). The
experimental values under the optimal conditions were in close agreement with the predicted
value (>94%), suggesting the viability of the optimum conditions proposed by the quadratic
model. The developed Calix-MS D-µ-SPE was validated in terms of linearity, detection and
quantification limits, precision and accuracy in water samples. Under the optimum conditions,
good linearity was attained for each drug with coefficient of determination (R2) ≥ 0.9961.
Detection limits were obtained between 0.17 and 0.37 µg L-1 (LOD = 3 × s'0) while satisfactory
recoveries were ranged from 86.1-106.9% with relative standard deviations less than 4.93%. The
Calix-MS was proven as an efficient D-µ-SPE for determination of the studied NSAIDs in water
samples and potentially anticipated for real drugs assay.
Keywords: Dispersive-micro-solid phase extraction, magnetic sporopollenin, calixarene,
calixarene immobilized magnetic sporopollenin, non-steroidal anti-inflammatory drugs
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Abstract
Various perovskite-type catalysts including single-type La0.7Ce0.3SrNiO4, and double-type
LaSrFeNiO6 and LaBaFeNiO6 have been prepared and investigated for the effectiveness in
removing NO and N2O from gas stream. The results indicate that three catalysts developed are of
good activity for decomposition of NO and N2O. Especially, 100% NO decomposition efficiency
could be achieved at 500℃ as double-type perovskite (LaSrFeNiO6 or LaBaFeNiO6) is applied.
Also, N2O decomposition efficiency achieved with double perovskites reaches 100%. However,
oxygen always exists in the flue gas of stationary sources to occupy active sites of catalyst and
decrease the conversions of NO and N2O. In order to overcome the negative effect of O2 on
catalyst activity, activated carbon and double perovskite-type catalysts are combined to form a
two-staged system for simultaneous removal of NO and N2O. The results obtained indicate that
100% NO and N2O removal efficiencies can be achieved at 300oC even in the presence of 6% O2,
5% H2O(g), and 50 ppm SO2. Total gas flow rate is controlled at 1300 mL/min, corresponding to
a gas hourly space velocity (GHSV) of 10,000 hr−1. Overall, double perovskite-type catalysts
developed show high efficiencies for NO and N2O removal, and they are characterized with
XRD, SEM, and H2-TPR. Detailed results and removal mechanisms will be reported and
elucidated in this paper.
Keywords: Nitrogen oxides (NOx), nitrous oxide (N2O), double perovskite-type catalyst,
activated carbon, NO decomposition
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1. Background
Dyes and their derivatives include known carcinogenic substances [1–4]. Disperse dyes used in
textile applications are hardly biodegradable and need to be removed from wastewater. We
investigated a combined process that uses activated charcoal and oxidizing agents. In this study,
effluent collected from a dyeing bath was first treated with activated carbon (AC), and then, it
was treated with peroxide and an iron-based complex to stimulate catalytic oxidation reactions.
2. Methods
For the purpose of achieving efficient and stable COD removal at reasonable costs, this study
investigated the treatment of concentrated wastes flowing directly from the dyeing bath by using
activated carbon (AC) adsorption followed by oxidative regeneration of the AC. Studies of the
adsorption characteristics, related factors in the adsorption and regeneration processes, and five
semi-continuous operations were conducted. The related factors including pH, temperature, and
concentrations of oxidative reagents (hydrogen peroxide and iron-based complex) were
optimized during the regeneration operation.
3. Results
Usage of AC resulted in the adsorption of 50–60% (by weight) of the spiked chemical oxygen
demand (COD). According to model estimations, the maximum adsorption capacity (qmax) of the
AC used was about 0.165 g-COD/g-AC (see Figure 1). The optimal pH and temperature were 4.7
and 25°C, respectively. Furthermore, AC regeneration was achieved by adopting an initial
peroxide concentration of 2.5% and iron-complex concentration of 2.12 mM. By doing so, the
COD adsorption of regenerated AC increased ~7% in terms of the capacity in comparison to the
virgin AC after its first regeneration (see Figure 2). After five consecutive runs of the adsorption
and regeneration cycle, about 0.3625 g of COD were removed, which was equivalent to an
adsorption capacity (q) of 0.0725 (= 0.3625/5) g-COD/g-AC during each adsorption stage.
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Abstract
A comparative study of the effect of different ripening bananas on diets for Climbing perch
(Anabas testudineus). The objective of this study was comparative the growth of Climbing perch
that were fed with different ripening stages of cultivated banana in feed formulas. The initial
body weight of fish which reared in the aquarium were weighed. The stocking density was 30
fish per aquariums. All experiments were divided into 3 groups of treatments (commercial fish
feed, raw banana in feed formulas (B1) and ripe banana in feed formulas (B2) with three
replicates. After 60 days of rearing with different ripening stages of cultivated banana in feed
formulas, the results showed that growth rate between treatments have no significant differences
(p>0.05).
Keywords: bananas, feed, Climbing perch (Anabas testudineus)
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Abstract
The application of Bacillus subtilis as probiotic in Nile tilapia (Oreochromis niloticus) culture
was conducted to examine its effects on weight gain, growth rate and survival rate of Nile Tilapia.
Nile tilapia with initial average weight of 26.21 ± 0.76 g /fish was cultured in cages (9 m3). The
1×107 CFU/g of Bacillus subtilis with the concentration of 0, 2, 5 and 10 ml per 1 kilogram of
commercial fish feed were used to feed tilapia for 70 days. They were laid out in completely
randomized design with 3 replications. The results showed that the concentration of 10 cc/kg was
the best treatment in increasing growth rate (p<0.05) and increased in tilapia biomass (p<0.05). It
was recommended that this method can be used as alternative method for increase in the tilapia
biomass.
Keywords: Probiotics, Nile tilapia, Growth performance

73

Chemical Sciences (2) / Chemical Engineering
Thursday, May 3, 2018

08:45-10:15

Room 102

Session Chair: Prof. Hyoung Jin Choi
ICCBES-0121
Carbonyl Iron based Magnetorhelogical System with Chromium Dioxide Nanoparticle
Additive
Hyoung Jin Choi︱Inha University
ICCBES-0133
Comparative Analysis of Extraction Methods for Volatile Components in Pandanus Leaves
Using GC-MS
Benjaporn Pawin︱Chiang Mai University
Phumon Sookwong︱Chiang Mai University
Sugunya Mahatheeranont︱Chiang Mai University
ICCBES-0186
Synthesis, Characterization, and Water Uptake of Agar/Alginate/κ-carrageenan Hydrogel
Blends
Reynaldo de Chavez Jr.︱University of the Philippines Diliman
Terence Tumolva︱University of the Philippines Diliman
ICCBES-0193
Synthesis, Characterization and Application Studies of 3-Methylbenzoyl Thiourea
Derivatives as Organocatalyst in Michael’s Addition
Mohd Sukeri Mohd Yusof︱Universiti Malaysia Terengganu
Syarifah Masuriana Tuan Mansor︱Universiti Malaysia Terengganu
Maisara Abdul Kadir︱Universiti Malaysia Terengganu
Siti Kamilah Che Soh︱Universiti Malaysia Terengganu

74

ICEAI-0117
Effects of La Modified γ-Al2O3 Supported Pt Catalysts on Pt Dispersion and Oxygen
Mobility for CO Oxidation.
Thanawat Wandondaeng︱Chulalongkorn University
Wipark Anutrasakda︱Chulalongkorn University
Piyasan Praserthdam︱Chulalongkorn University

75

ICCBES-0121
Carbonyl Iron based Magnetorhelogical System with Chromium Dioxide
Nanoparticle Additive
Hyoung Jin Choi
Department of Polymer Science and Engineering, Inha University, Korea
Email: hjchoi@inha.ac.kr
1. Background
Magnetorheological (MR) fluid is a smart colloidal suspension composed of magnetic particles
and non-magnetic medium, such as silicone oil, hydrocarbon, or aqueous carrier fluid [1, 2]. MR
fluids posess unusual rheological properties depending on the external magnetic field, exhibiting
unique abilities undergoing a rapid and reversible response as well as a change in mechanical
strength under the applied magnetic field [3]. This reversible change in mechanical
characteristics and superior controllability of fluids has attracted considerable attention in both
industrial and academic areas, such as shock absorbers, active dampers, and MR polishing [4].
Among various magnetic particles, micron sized carbonyl iron (CI) was commonly used as a
magneto-responsive material for MR fluid due to its soft-magnetic property with high saturation
magnetization. Nevertheless, the large density of CI particles compared to the carrier oil medium
induces the aggregation and sedimentation issues of dispersed particles and those are the largest
problems to solve, which limit the technological applications of MR fluids [5]. Therefore, the
magnetic nanoparticle additives have been considered as an effective way not only to enhance
the MR property but also improve the dispersion stability. Among them, rod-like γ-Fe2O3
nanoparticle has been introduced to as an additive by demonstrating a synergistic effect on both
the MR performance and dispersion [6].
In this present study, chromium dioxide (CrO2) nanoparticles are newly introduced with their
stronger ferromagnetic characteristics with higher saturation magnetization and aspect ratio
compared to γ- Fe2O3, expecting better stabilizing effect between CI particles and enhanced MR
performance. Regarding improved MR properties and sedimentation stability by the CrO2
additives, they were characterized using rotational rheometer and turbiscan, respectively. Also,
the mechanism of the improved properties were exhibited as a schematic diagram based on the
vibration sample magnetometer (VSM) datas and scanning electron microscopy (SEM) images.
2. Methods
2.1. MR Fluid Preparation
Soft magnetic CI particles were used due to their fascinating soft-magnetic characteristics and
uniform size for using as magneto-responsive dispersed particles. Silicone oil (kinematic
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viscosity of 100 and 1000 cSt) was employed as the medium. Chromium dioxide (CrO2, density
of 5.12 g cm-3) nanoparticles, which have hard magnetic properties, were used as the additive
material to improve the yield stress and dispersion stability. The experimental system of a MR
fluid is composed of pristine CI (50 wt%) and CrO2 additive (0.5 wt.%) in the carrier oil with a
stable dispersed state using a vortex and sonicator for each 2 h each. The density of each
parcitles were measured by using a pycnometer.
3. Results
This study examined the effect of adding ferromagnetic CrO2 nanoparticles to CI-based MR
fluids. The magnetic property of the CrO2 nanoparticles was analyzed by VSM, the structural
characteristic, which originates from packing the potential cavities and the coating CI particles
with nanoparticles was confirmed by SEM. The enhanced MR properties were confirmed by the
static and dynamic tests using a rotational rheometer under the various magnetic field strengths.
Both MR fluids with and without the CrO2 additive showed typical MR characteristics exhibiting
Bingham fluid behavior. This shows that the MR performance is improved by the additives. The
relationship between the magnetic field strength and dynamic yield stress was determined using
the universal scaling equation. Furthermore, the dispersion stability test was conducted to
confirm that the introduction of CrO2 nanoparticles ameliorates the sedimentation of CI-based
MR suspensions.
Keywords: Magnetorheological fluid, Carbonyl iron, Chromium dioxide, Additive
Acknowledgement: Author thanks the Ministry of Trade, Industry & Energy, Korea (#10047791)
for finalcial support and M.H. Kim for experimental work.
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1. Background
The genus Pandanus has many species and is distributed throughout tropical Africa, Asia and
Australasia. In Thailand, Pandan leaves (Pandanus amaryllifolius Roxb.) have been used to
enhance the flavors of food products, such as bakery, sweets and cooked rice. This research
interest was founded on identification of the composition of volatile compounds in four species
of Pandanus including P. amaryllifolius Roxb., P. acalescens H. St. John, P. sanderi Sander ex
M.T. Mast, and P. pacificus H.J. Vietch ex. M.T. Mart. These have not yet been thoroughly
studied in terms of their chemical composition, especially its volatile compounds. Four different
methods including two solvent extractions (hexane and methanol), simultaneous distillationextraction (SDE) and solid phase micro-extraction (SPME) have been applied for the extraction
of volatile compounds from Pandanus leaves samples. The volatile components of each extracts
were determined by gas chromatography coupled with mass spectrometry (GC-MS).
2. Methods
Four species of Pandanus leaves samples were collected from its natural habitat in Chiang Mai
and Bangkok, Thailand. SPME, SDE and solvent extractions including methanol and hexane
were used. The extracts obtained were analysed in triplicate, using an Agilent 6890 gas
chromatograph. A capillary HP-5MS column (5% phenylmethylpolysiloxane) with a dimension
of 30 m × 0.25 mm I.D. and a 0.25 μm film thickness was used. The injector temperature was set
at 230 °C and flow rate of helium carrier gas was 1.0 mL/min. The oven temperature was started
at 45 °C followed by a 3 °C/min temperature ramp up to 280 °C. Compositions of volatile
compounds were tentatively identified by comparison of spectra with those of the NIST11 mass
spectral library. In addition, published Kováts indices and retention time of the standards were
used to aid structural confirmation for some interesting compounds.
3. Results
For investigation of volatile components in Pandanus leaves extracts, the percentage of relative
peak area were employed using GC-MS data analysis. All together, 56 volatile compounds were
identified in four species of Pandanus leaves which included 2-acetyl-1-pyrroline, linoleic acid,
3-hexen-1-ol, kaurene, phytol, hexanol, 3-methyl-2- (5H)-furanone, beta-tocopherol, and
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gamma-sitosterol. These components can be classified into 12 major groups including, aldehydes,
alcohols, pyridine, furans, ketones, terpenoids, terpenes, fatty acid, alkene, ester, vitamin E and
sterols. The number of volatile compounds obtained from various extraction methods were 31,
23, 22, and 15 for SPME, solvent extraction (methanol), SDE, and solvent extraction (hexane),
respectively. The major volatile compounds of P. amaryllifolius Roxb. leaves extract ranged
from the highest percentage of relative peak area were alpha-tocopherol 27.39%, followed by
3-methyl-2 (5H)-furanone 25.95%, 1-hexanal of 8.76%and cis-phytol 7.45%. Moreover, it was
found that P. amaryllifolius Roxb. gave 19 compounds, comprised of five aldehydes, four
alcohols, two ketones, one furan, four terpenoids, one pyridine and two terpenes by using SPME.
In addition, the quantity of volatiles extracted by SPME was better than other methods since
some volatile components may have been lost during solvent extraction or destroyed by heat
during SDE. Furthermore, methanol is a polar solvent therefore it can extract compounds with a
wide range of polarities than hexane, non-polar solvent. The extracts obtained by SDE gave a
comparable number of extracted volatile compounds as solvent extraction using methanol.
Additionally, hexane solvent extraction showed the lowest number of extracted compounds (10
compounds; aldehydes, alcohols, fatty acids, terpenes, vitamin E and sterols).
Keywords: Pandanus leaves, volatile compound, simultaneous distillation-extraction, solid phase
microextraction, gas chromatography-mass spectrometry
4. References
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Abstract
Natural hydrogels have been explored as a more biocompatible and environment-friendly
alternative to various applications in agricultural, environmental, and biomedical fields. In this
study, natural hydrogel blends of agar, alginate, and κ-carrageenan were produced. The three
components were mixed in different ratios according to the augmented simplex lattice matrix
design. The hydrogels were characterized using Fourier-transform Infrared Spectroscopy (FTIR)
and Scanning Electron Microscopy (SEM). The swelling ratios and water uptake mechanism of
the hydrogels were then investigated and mapped to the mixture design. The hydrogel blends’
swelling ratio varies across different polysaccharide ratios—it generally increases as the mass
fraction of alginate-κ-carrageenan is increased and generally decreases as the mass fraction of
alginate-agar is increased. Due to the generally high values of the diffusional exponent from the
power law equation, water uptake mechanism consists of both diffusion and macromolecular
relaxation of the hydrogel matrix. Increasing the agar composition generally results to lower
swelling ratio that is predominantly governed by diffusion. Increasing κ-carrageenan
composition, on the other hand, leads to higher swelling ratio that is predominantly governed by
macromolecular relaxation.
Keywords: hydrogel, water uptake, agar, alginate, carrageenan

80

ICCBES-0193
Synthesis, Characterization and Application Studies of 3-Methylbenzoyl
Thiourea Derivatives as Organocatalyst in Michael’s Addition
Mohd Sukeri Mohd Yusofa*, Syarifah Masuriana Tuan Mansora, Maisara Abdul Kadira,
Siti Kamilah Che Soh b
a
School of Fundamental Science, Universiti Malaysia Terengganu, Malaysia
b
School of Marine Science and Environment, Universiti Malaysia Terengganu, Malaysia
*
E-mail: mohdsukeri@umt.edu.my
Two

new

carbonyl

thiourea

derivatives

namely

3-methyl-N-((3,3,5-trimethyl-5-((3-(3-methylbenzoyl)thioureido)methyl)cyclohexyl)carbamothi
oyl)benzamide (3-MBTC) and N-(3-methylbenzoyl)-N’-(4-aminobutyl)thiourea (3-MBTB)
have been successfully synthesized. These compounds were characterized using spectroscopic
techniques such as Fourier Transform Infra-Red (FTIR), Nuclear Magnetic Resonance (1H & 13C
NMR), elemental analysis analyzer, Ultraviolet-Visible (UV-Vis) and Mass spectrometry. The
infrared spectra of these compounds showed four distinctive peaks such as v(N-H), v(C=O),
v(C-N) and v(C=S) at 3239-3300 cm-1, 1632-1664 cm-1, 1315-1321 cm-1 and 745-746 cm-1,
respectively. 1H NMR spectra showed the expected resonances of (C=S-NH) and (C=O-NH)
appeared in the range of 10.83-11.17 ppm and 11.19-11.33 ppm, respectively. Meanwhile, 13C
NMR spectra showed the expected resonance of (C=O) at 166-168 ppm and (C=S) at 179-180
ppm. These compounds were further investigated as organocatalysts in Michael’s addition
reaction of N-phenylmaleimide and isobutyraldehyde. The performance of the synthesized
compound as organocatalyst was monitored using Gas Chromatography-Flame Ionization
Detector (GC-FID). Under optimum condition, catalyst 3-MBTC gave 72 % of yield and
3-MBTB gave 76 % of yield. The results showed that these compounds can act at utmost
performance as organocatalyst in Michael’s addition reaction.
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Effects of La Modified γ-Al2O3 Supported Pt Catalysts on Pt Dispersion and
Oxygen Mobility for CO Oxidation.
Thanawat Wandondaenga, Wipark Anutrasakdab, Piyasan Praserthdama
a
Center of Excellence on Catalysis and Catalytic Reaction Engineering, Department of Chemical
Engineering, Faculty of Engineering, Chulalongkorn University, Thailand
b
Department of Chemistry, Faculty of Science, Chulalongkorn University, Thailand
E-mail: mcthanawat@gmail.com
1. Background/ Objectives and Goals
Pt/γ-Al2O3 catalyst is widely used for CO oxidation reaction due to their high catalytic activity at
low temperature. To improve catalytic activity of Pt/γ-Al2O3 catalyst, adding rare earth element
such as La, Ce can enhance the performance of catalyst for CO oxidation. However, the effect of
La modified catalyst on the oxygen mobility has not often been investigated. In this work,
Effects of La modified γ-Al2O3 supported Pt catalysts on Pt dispersion and oxygen mobility of
catalyst were investigated by CO oxidation performance.
2. Methods
The impregnation method was used to prepare La-doped γ-Al2O3 support. The molar ratio of La
to γ-Al2O3 support was varied from 0, 0.01, 0.05, 0.1 and 0.15. Modified γ-Al2O3 supported Pt
catalysts were prepared via the impregnation using 0.3 wt% Pt. The catalytic activities in CO
oxidation reaction in terms of light-off temperature (T50) and turnover frequencies (TOFs) were
correspond to Pt dispersion, oxygen mobility as characterized by various analytical techniques
such as X-ray diffraction (XRD), N2-physisorption, CO-pulse chemisorption, temperature
program desorption of CO2 (CO2-TPD), and X-ray photoelectron spectroscopy (XPS).
3. Expected Results/ Conclusion/ Contribution
The addition of La on Pt/γ-Al2O3 can increase the dispersion of Pt sites and oxygen mobility of
catalyst. As a result, the catalyst activity for CO oxidation was significantly improved.
Keywords: Pt-La/γ-Al2O3, CO oxidation, Oxygen mobility.
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ICEAI-0160
Optimal Location Selection of Electrical Vehicle Charging Stations
Considering Construction Budget
Pavee Siriruk*, Proynun Nomai
Industrial Engineering, Suranaree University, Thailand
* E-mail: pavee@g.sut.ac.th
Abstract
In 2018, Thailand is still in the preparation phase of promoting electric vehicle (EV) technology.
There are only a few charging stations available for public use in urban area of Thailand. Thai
government had shown more attention on the EV technology and start to launch a policy to
promote EV as global warming becomes a major problem in the world. However, critical
infrastructure for EV in Thailand is not ready and still in the planning process. Charging station
locations play an important role in success of EV. If charging station locations are convenient for
people, the success of promoting EV is guaranteed. Thus, the decision of choosing charging
station locations is crucial. In this research, the problem of expanding EV charging stations is
considered assuming that Thailand will use more electric vehicles in the future and charging
stations are scarce. As EV have short driving range, the charging stations must cover the
interested region. The mathematical model, considered as maximal covering problem, is
developed by taking construction budget into account. The optimal locations of charging stations,
maximizing the demand covering, are calculated as a mixed integer programming using GAMS
software. The results showed that the proposed model selected the expansion charging stations to
be constructed, while maximizing demand covering and keeping expense below budget.
Keywords: Electric Vehicles, Charging Station Locations, Maximal Covering Problems
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Enhanced Event-Based Discrete Time Model for the Integrated Aircraft
Hangar Maintenance Scheduling and Parking Layout Planning Problems
Yichen Qina,b, Felix T.S. Chanb,*, S.H. Chungb, B. Niuc, T. Qua,
a
School of Electrical and Information Engineering, Jinan University (Zhuhai Campus), China
b
Department of Industrial and Systems Engineering, The Hong Kong Polytechnic University,
Hung Hum, Hong Kong
c
College of Management, Shenzhen University, Shenzhen, China
*E-mail: f.chan@polyu.edu.hk
Abstract
In this paper, we consider an integrated aircraft maintenance scheduling and parking layout
planning problems, which is motivated by the maintenance activities conducted in the
maintenance hangar operated by independent maintenance service providers. The integrated
problem consists of determining a maintenance schedule with minimal tardiness cost to meet the
aircraft maintenance requests from clients, together with a series of hangar parking plans
conforming to the schedule covering the planning period. A mathematical model integrating the
interactions between the maintenance schedule and hangar parking layout is presented at first.
Specifically, the model considers the variation of hangar capacity, e.g. the number of aircraft can
be placed in the hangar varies according to the incoming aircraft to be maintained, and the
blocking of rolling in and out path of aircraft in the hangar. Secondly, instead of relying on the
traditional discretization of the time horizon, we significantly reduce the domains decision
variables based on the concept of event by figuring out the possible rolling in and out operations
time of each maintenance request. Finally, the results of computational experiments are reported
to show the effectiveness of the enhanced MIP model.
Keywords: Aircraft maintenance scheduling, Hangar parking layout planning, Mixed-integer
linear programming, Event-based discrete time model
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ICEAI-0091
The Effect of Demand on Setting Warranty Length and Selling Price
Yu-Hung Chiena, Chung-Piao Chiangb,c, I-Jing Li a, Chia-Jung Chang d
a
Department of Applied Statistics, National Taichung University of Science and Technology
b
Department of Mice & Tourism, HungKuo Delin University of Technology
c
Graduate Institute of Physical Education, National Taiwan Sport University
d
Department of Accounting Information, National Taichung University of Science and
Technology, Taiwan.
E-mail: yhchien@nutc.edu.twa
Abstract
This study focuses on the problem of determining the optimal coverage period and selling price
of warranted products from the manufacturer’s perspective. We first consider how to maximize
the profit per unit under the assumption that the product can be sold or the demand is
independent of the warranty policy. Then we try to maximize the total profit for a planning
period for the case where the demand for the product depends on the warranty coverage period
and selling price. Since the warranty period and the selling price should be positively correlated,
we first solve the profit maximization problem with the warranty-depended demand under the
constraint that the selling price is a linear function of the warranty coverage period
(warranty-based pricing) which has been assumed in the literature. Furthermore, we investigate
the case when such a constraint is removed (non-warranty-based pricing). Optimizing on two
independent decision variables, the coverage period and the selling price, certainly improves the
total profit. Under the two variable optimal conditions, it is observed that while the positive
relationship between the optimal coverage period and the optimal price is confirmed, it is more
complex than a linear one. We also find that the profit advantage for the
non-warranty-constrained pricing over the warranty-constrained pricing is more significant for
shorter coverage period. However, when the coverage period exceeds a threshold value, such a
profit advantage becomes insignificant. The results of this study provide practitioners with useful
insights in designing the profit optimal product warranty with respect to both price and coverage
period in highly competitive market.
Keywords: Warranty, profit maximization, warranty-depended demand, optimization, coverage
period, pricing.
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Particle Swarm Optimization to the Retrial Machine Repair Problem with
Working Breakdowns under the N Policy
Kuo-Hsiung Wanga, Jinting Wangb,*
a
Department of Computer Science and Information Management, Providence University, Taiwan
b
Department of Mathematics, Beijing Jiaotong University, P. R. China
E-mail: khwang@pu.edu.tw
Abstract
This paper analyzes a retrial machine repair problem with working breakdowns operating under
the N policy. The server is subject to working breakdowns only when there is at least one failed
machine in the system. A matrix-analytic method is employed to derive the steady-state
probabilities of the number of failed machines in the system which are used to evaluate several
system performance measures. We construct a cost model to determine the optimum number of
warm standbys S, and the joint optimal values for fast service and slow service rates
simultaneously by using Canonical Particle Swarm Optimization (CPSO) algorithm. Moreover,
we carry out the sensitivity analysis with numerical illustration based on various system
parameter values.
Keywords: matrix-analytic method, particle swarm optimization, retrial machine repair problem,
sensitivity analysis, working breakdowns.
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The Analysis of a Retrial Queue with Imperfect Coverage
Ching-Chang Kuoa, Jau-Chuan Keb, Chia-Jung Changc
a,b
Department of Applied Statistics, National Taichung University of Science and Technology,
Taichung, Taiwan
c
Department of Accounting Information, National Taichung University of Science and
Technology, Taichung, Taiwan
E-mail: johnkuo@nutc.edu.tw a, jauchuan@nutc.edu.tw b, adeline@nutc.edu.twc
This paper investigates M/M/1 retrial queue with imperfect coverage and reboot delay. Arriving
customers are immediately detected and located with a coverage probability and are served as
long as the server is available; otherwise, they enter a retrial orbit and form a single queue to
retry the system until success. When the arrival customers are not covered, which is known as
imperfect coverage, it can be cleared by a reboot. The customer arrival time and the reboot time
have a Poisson process. The service time is exponentially distributed, and the customer retrial
time is also exponentially distributed as well. Next, the supplementary variable technique is
applied to structure Kolmogorov forward equations to obtain the steady-state probability by the
recursive method. In the final, the model is developed to discuss the various system performance
measures, the expected cost analysis and the sensitivity analysis of various parameters on system
performance measures.
Keywords: M/M/1, Retrial, Imperfect coverage, Reboot delay
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Fu-Min Changa, Chia-Jung Changb, Jau-Chuan Kec
a
Department of Finance, Chaoyang University of Technology, Taichung, Taiwan
b
Department of Accounting Information, National Taichung University of Science and
Technology, Taichung, Taiwan
c
Department of Applied Statistics, National Taichung University of Science and Technology,
Taichung, Taiwan
E-mail: fmchang@cyut.edu.tw
Abstract
This paper investigates a power-saving policy applying to a data center. To save the powers
consumed by standby servers in a data center, we divide the servers into two parts: the
fundamental servers which are always in operation and the reserved servers which can be
switched on if needed. The decision to switch the reserved server on or off is depending on the
load level of system. We apply an M / M / s /  queueing system with queue-dependent
heterogeneous and unreliable servers to model these energy-saving operations in a data center.
Using the matrix-analytical approach, we calculate the stationary probabilities and the stability
condition in the system. We also constructed a formula to evaluate the power consumption.
Some numerical results are presented to investigate how much power is consumed and saved.
We also obtain the optimal threshold values of server switch-on to minimize the power
consumption on a given expected waiting time.
Keywords: power-saving; queueing system; unreliable servers
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Machine Repairing System with Server Breakdown and Delayed Repair
Jau-Chuan Kea, Tzu-Hsin Liub, Tsung-Yin Wangc, Chia-Jung Changd
a,b
Department of Applied Statistics, National Taichung University of Science and Technology,
Taichung, Taiwan
c,d
Department of Accounting Information, National Taichung University of Science and
Technology, Taichung, Taiwan
E-mail: jauchuan@nutc.edu.tw a, ounce_liou@yahoo.com.tw b, ciwang@nutc.edu.tw c,
adeline@nutc.edu.twd
1. Background/ Objectives and Goals
The purposes of this study are (i) to model the M/M/R machine-repairing system with R
unreliable servers and delayed repairs; (ii) to derive general solutions to the R unreliable servers
and delayed repairs; (iii) to generalize the M/M/R machine-repairing system with R unreliable
servers; (iv) to determine the optimal values of the number of standbys, the number of servers,
and two types of repair rates; and (v) to evaluate the performance of several steady-state systems
operating under optimal conditions.
2. Expected Results/ Conclusion/ Contribution
The sensitivity analysis is performed to explore the effect of different parameters on the optimal
values. From these results, one can find that (i) the mean repair time for servers decreases, which
makes the servers quickly return from a repair and provide the higher repair rate for failed
machine; (ii) the time of the server to wait for the repair decreases which also makes the server
return from a repair quicker to provide higher service rate; (iii) the two types of optimal service
rates increase as failure rate of operating machines or breakdown rate of servers increase, or as
the repair rate or delay rate of broken-down servers decrease; (iv) the optimal number of
standbys or the optimal number of servers increases as the failure rate of operating machines
increase. Moreover, a comparison between the investigated model and existing models without
considering the features of partial breakdown and repair delay is presented. From this result, one
can see that although the system performance measures of existing models are performed better
than the discussed model, the proposed model is more realistic than existing ones.
Keywords: cost analysis, partial breakdowns, delayed repairs, warm standby machine,
probabilistic global search Lausanne
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ICCBES-0155
Unmanned Aerial Vehicles (UAVs) for Surveying the Feral Water Buffalo in
Yangmingshan National Park
Yu Ching Laia, Jie-Long Wub
Department of Environmental and Hazards-Resistant Design, Huafan University, ROC
E-mail: yuching@cc.hfu.edu.tw a,qben0205@hotmail.comb
1. Background
Prior to the establishment of Yangmingshan National Park, the area had a long history of
free-ranging water buffalo since 1934. Through the years, the free-ranging cattle were
unattended and became wild. Consider escaped domestic livestock, feral water buffalo with
unknown conditions exist in the area today. Recent conflicts between tourists and the feral
water buffalo made it urgent to understand the current status of the feral water buffalo. A
comprehensive survey with the objective to understand the overall condition and status of the
feral species in the park is necessary to avoid negatively impacting the ecosystem of the national
park as well as to set up management goals in collaboration with a management plan.
2. Methods
The unmanned aerial vehicles (UAVs) is used to survey the population size and spatial
distribution of feral water buffalo in grassland, and automatically-triggered cameras are used to
understand their behavior in forests. To understand the impact of the feral species, serial
orthophotos are interpreted, traces of stamps were mapped and land-use types are categorized
into habitat patches. The UAVs has been developed for the past decade and the technology has
been applied to wildlife survey and shown successful result recently (Evans et al. 2015, Goebel
et al. 2015, Hodgson et al. 2013, Inoue et al. 2014, Mulero-Pázmány et al. 2015, Vas et al. 2015,
Zahawi et al. 2015) . In this study, possible feral cattle habitats were divided into areas and UAV
were set to search the whole area. When a cattle was found, the aircraft patrolled the area and
then descended to record each individual in the area to count the number of the population and
age classes of each individual. The auto-triggered cameras were set in the forests to record the
present/absent of the feral cattle in the forest to understand their travel path and behavior in the
forest. Capture per unit effort were calculated to indicate relative abundance of the feral cattle
in the forest (Carbone et al. 2001,; O'Brien et al. 2003；Rovero and Marshall 2009). Then, the
orthophotos, together with the information acquired from UAVs survey and auto-camera records,
were used to interpret the population distribution and habitat use.
3. Results
The results show that there are 3 feral water buffalo populations co-existing in three areas- the
Qingtiangang population of 29, the Cuicui Valley population of 16, and the Shitiling population
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of 19. To be able to obtain enough nutrients and maintain welfare, the feral water buffalo usually
inhabit in continuous grassland with water sources nearby and mud pits. The cattle passes forests
and Chinese silvergrass awn be able to cruse within grasslands. However, the three feral water
buffalo populations do not have regular exchange individually but do have newborn cattle every
year. Harsh winter condition and restricted food sources may limit the population size. Records
have shown weak individuals, especially new born of the year, and dead bodies were found every
year. Other then limitations of the environment, isolated population with no exchange individual
may also cause degrading of the population. However, a long term monitor is required to
understand the trend of the population.
Analyze orthophotos from 2000, 2003, 2008, 2010, and 2012 to understand the impact of feral
cattle to the environment. Results show the grazing of feral cattle does not cause significant
change of the landscape. Neither number of patches of the grassland nor total area of the
grassland had significant differences between years. Shannon-Wiener index (Shannon and
Weaver 1949) and Evenness index were the same across years. Landscape indices such as LPI
and MSI also show relatively stable trend. Landscape analysis shows the feral water buffalo
population does not impact the area ecosystem.
Other then feral water buffalo, feral cloven-hoofed species in the area includes Sambar deer and
wild boar. Sambar deer are widely distributed but prefer specific habitats. Wild boars in the area
are commonly distributed and have a stable population density. From observations made on adult
and young boars in the park based off of their body shape and pattern, they may have descended
from mini pet pigs or hybrids that had escaped captivity. Landscape indices indicate no major
impact to vegetation nor conflicts with tourists.
Keywords: unmanned aerial vehicle, spatial distribution, auto-camera, habitat
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Representative Landfill Leachate Conditions

a
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1. Background
Zinc oxide nanoparticles (ZnO NPs) are one of the most popular engineered nanoparticles (NPs)
for producing daily consumer goods as raw materials which will enter into landfills at the end of
their life (Han et al., 2014; Peng, Tso, Tsai, Zhuang, & Shih, 2015). Not only the leachate
conditions (pH, ionic strength, and dissolved organic matters) but also existing contaminants
interacting with ZnO NPs can altering ZnO NPs properties and then change its fate in landfill
leachate(Anand & Varghese, 2017; MajediKelly & Lee, 2014; Peng, Tsai, Hsiung, Lin, & Shih,
2017; Peng et al., 2015).This study aim to investigate the effect of heavy metal ions on stability
of ZnO NPs in aquatic solutions under representative landfill leachate conditions.
2. Results
Under acidic condition the hydrodynamics diameter of ZnO NPs in the presence of Cu(NO3)2,
Cr(NO3)3, K2Cr2O7 decreased than the group without heavy metal ions, but when the pH value
increased the hydrodynamics diameters of ZnO NPs with Cr(NO3)3 increased apparently. High
ionic strength increased the instability of ZnO NPs because of the decreased double electrode
layer thickness and repulsive force between particles. But K2Cr2O7 maintained the hydrodynamic
diameter of ZnO NPs a lower value under as high as 200 mM ionic strength than mixture of ZnO
NPs with deionized water or with Cu(NO3)2 and Cr(NO3)3. When the humic acid concentration
arrived at 400mg/L, the hydrodynamic diameter of ZnO NPs increased except in the presence of
K2Cr2O7.
Zeta potential express the aggregation trend of nanoparticles caused by additional electrodes
because of the disturb of double electrode layer thickness and energy needed to break the barrier.
Shown from figure 2, the heavy metal ions can alternate the electrical properties on ZnO NPs
surface and then change the zeta potential. Except the group of ZnO NPs with humic acid, zeta
potential of the other two group of ZnO NPs with Cu(NO3)2, and Cr(NO3)3 turned to positive.
The ZnO NPs settled rapidly in the presence of heavy metals under pH 7.0 except CuNO 3, and
under high ionic strength 200 mM and the heavy metals ions accelerate the sedimentation rate.
Cr(NO3)3 is the most crucial factor to facilitate ZnO NPs sedimentation. This may caused by the
formation of Cr(OH)3 precipitate and decreased the double electrode layer repulsion and
adsorption by humic acid.
Keywords: ZnO Nanoparticles, Heavy metal ions, Landfill leachate, Stability
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Kai-Wei Chang, He-Shin Lo, Tsung-Yueh Tsai
Department of Safety, Health and Environmental Engineering, National Kaohsiung First
University of Science and Technology, Taiwan (ROC)
E-mail: a0952652903@gmail.com
1. Background
The ammonia-nitrogen in water causes the eutrophication. Therefore, Environmental Protection
Administration in Taiwan starts to stipulate the effluent standard of ammonia-nitrogen for all
sorts of the wastewater in recent years in order to improve the water quality. The anaerobic
ammonium oxidation (anammox) process is considered the most efficient way to remove the
nitrogen out of the water. (Achlesh et al, 2015). The anammox process reduces the oxygen
demand by 60% and eliminates the needs for an organic carbon source. The other advantages
include higher nitrogen removal rate, lower bioreactor volume, lower greenhouse gases emission
and 90% less of sludge production. However, there are some drawbacks of the anammox process.
The anammox bacteria are very sensitive to our environment conditions such as PH, and
temperature. Thus it is difficult to grow the anammox sludge. For example, Zhang et al., (2017)
reported the anammox growth rate at 0.0033 - 0.001 h-1 and its doubling time was between 10
days to 2 weeks. This fact makes it difficult to grow enough anammox sludge to use in a
wastewater treatment reactor. Thus, in this study the up-flow velocity is to be under-investigated
to improve the anammox sludge growth.
2. Methods
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Fig. 1 shows the rector design in this study. The reactor was mainly built by the acrylic material
with the height of 2.1 meters and the inner diameter 0.14 meters. The total volume of the reactor
equaled to 16 liters. There were PH and ORP sensors installed on location 6 for in-line
monitoring. The stirring mixer on location 4 was installed in the bottom of the reactor. In
addition, the recycle pump on location 7 returned the supernatant back to the system. The recycle
flow meter used on location 8 could adjust the up-flow velocities of the system.The cultivation
of anammox in the initial stage, the reactor was fed by the concentration of NH4+-N and NO2--N
at 40mg/L and the hydraulic retention time (HRT) kept at 12 hrs. The mixer’s speed was kept at
5 rpm, and the speed of up-flow is controlled at 2.19 - 4.9 m/hr. The reactor operation was
divided into 5 stages depending on various up-flow velocities, and the rest of conditions were
identical. The controlled up-flow velocities in those five stages were: 2.1, 2.9, 3.5, 4.3, and 4.9
m/h, accordingly. The operational period of each stage was set at 21 days. At the end of each
stage, the mixed liquor volatile suspended solids (MLVSS) was determined, so did the depth of
sludge in the reactor. By doing so, the amount of sludge growth was calculated.
3. Results

As shown in table 1, the greater of the up-flow velocities, the higher growth of sludge in the
reactor. Yet if the up-flow velocity went higher than 4.9 m/hr, the wash out happened and the
system lost all the sludge in the reactor. Thus, control of up-flow velocity between 3.5 and 4.3
was considered the optimal operational conditions for sludge growth in the UASB reactor.
Keywords: up-flow velocity, anammox sludge growth, operational condition
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Xin-Yi Xiaoa, Shyi-Tien Chenb
Dept. of Safety, Health and Environmental Engineering, National Kaohsiung First University of
Science and Technology, Kaohsiung City, Taiwan
E-mail: u0513801@nkfust.edu.tw a, shyitien@nkfust.edu.twb
1. Background
Most of Taiwan's brewing industries use foreign yeast strains to ferment. However, because
foreign climatic conditions, temperature, sunshine and rainfall are different from Taiwan (Eva
Valero, et.al, 2007), foreign strains for fermentation may not be suitable for brewery in Taiwan's
environment. Thus, the objectives of this study include: (1) to select most efficient native species
of ethanol and ethanol-oxidizing microbes, (2) to optimize the performance of the selected specie,
and (3) to determine the microbial preservative techniques
2. Results
Figure 2 shows the ethanol concentration in one of the fermentation runs. The highest
concentration of ethanol = 29538 mg/L on day 12. The contained microbes were again inoculated
with another cycle till the ethanol concentration stops increasing. More experiments in terms of
microbial selection and preservation will be conduct in the near future. And the obtained results
will be revealed in the conference in time.

Keywords: fermentation, microbial selection, ethanol and acetic acid, microbial preservation.
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1. Background
China Steel Corporation (CSC) in Taiwan is an integrated steel mills, which producing various
steel products from ore raw material. The coking process is the one of the core procedure in CSC,
and is classified as chemical industry in Taiwan. So, derived from CSC cokes wastewater is one
of the most toxic industrial effluents since it contains high concentrations of toxic compounds
such as phenols, cyanides and thiocyanate.[1] That is the reason why CSC wastewater has to
meet the chemical industry emission standards and has turned the function of wastewater
treatment plant (WWTP) form simple COD removal into complex nitrogen removal. In order to
add the nitrogen removal ability into the original activated sludge system in coking WWTP, a
MBBR technology has been installed and the nitrification ability was improved in the real
WWTP. However, the abnormal presence of alkylphenols in coking wastewater are inhibitors to
nitrification, so alkylphenols-degrading efficiency has to be improved. Here, three pilot MBR
reactors augmented with various amount of sludge (RN sludge) from petrochemical WWTP were
served as activated sludge units, and was fed with coking wastewater containing alkylphenols to
stimulate the degradation of alkylphenols.[2] Moreover, 500-mL of sludge in each MBR reactor
was withdrawn every two weeks, to test the removal alkylphenols.
2. Methods & Materials
The sludge ratios (CSC sludge/RN sludge) in the three MBR reactors were: 1:0,100:1, and 0:1,
repectively. 500-mL sludge was removed out of each MBR reactor on week 0, 2, and 4 to serum
bottle (see Figure 1) containing fixed amount of alkylphenols and ammonia. Then, the serum
bottle was run at anaerobic conditions for 3 hours followed by aeration for 5 hours, and the
residual amount of alkylphenols and nitrification efficiency were determined on hours of
0,2,3,4,5,6,7 and 8. The alkylphenol-containing wastewater was obtained from the CSC coking
wastewater, the CSC sludge was taken from the wastewater treatment plant ; The RN sludge
from the WWTP of some petrochemical plant. All measurements of alkylphenols are
accomplished by GC-MS.
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3. Results
Figure 2 shows that after 4 hours of reaction, alkylphenols were nearly removed in the run with
CSC and RN sludge. As was expected, the remaining nitrogen was minimal. Moreover, in runs
with CSC or RN sludge alone, the remaining alkylphenols was higher. The residual of nitrogen
appeared small as well. This indicated that more substances might influence the nitrification
process and need to be found. In the future, the effect of alkylphenols on the denitrification step
will be studied, and the results are to be share in the conference as well.

Keywords: coking wastewater, alkylphenols, ammonia nitrogen, activated sludge process
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Abstract
The aim of this study was to describe the sinking and re-suspension mechanisms of tributyltin
(TBT). Short-term experiments were carried out. Sediment samples from Songkhla Lake at the
coast of Songkhla Old Town simulated the sinking and re-suspension behavior in lab-scale. The
samples of sediment were collected specifically from the Songkhla Ferry Port. The amounts of
butyltins were analyzed by Inductively Coupled Plasma-Optical Emission Spectrometry. The
results established that a very important percentage of TBT was localized in the solid phase.
After the sinking of TBT, they were rapidly adsorbed on the solid phase (37-72%). After dilution
of the lagoon sediment, rapid re-suspension of the TBT from the sediment was observed in 4
hours (45-55%). The long dilution time appeared to slightly influence the TBT sinking and
re-suspension behavior. TBT in the liquid and solid phases presented very low rates of sinking
and re-suspension during the equilibrium time.
Keywords: Tributyltin, Sinking, Re-suspension, Adsorption, Songkhla Old-Town
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ICEAI-0114
Measurement of the Reynolds Stress Structure in the Turbulent Boundary
Layer Flow around a Two-Dimensional Embankment
Bao-Shi Shiau*, Jia-Chun Tsai
Department of Harbor and River Engineering, National Taiwan Ocean University, Taiwan
* E-mail: bsshiau@gate.sinica.edu.tw
Abstract
In the turbulent flow, the Reynolds stress plays an important role for momentum transport. An
insight study on the turbulence statistics and the Reynolds stress structure of the turbulent flow
can provide detail of momentum transport characteristics around the embankment. The
experimental measurements of the turbulence statistics and the Reynolds stress structure around
a two dimensional embankment with upwind and downwind slopes of 4:1 (horizontal vertical)
were conducted in the wind tunnel. The Quadrant analysis technique was employed to analyze
the Reynolds stress structure of four events (ejection, sweep, inward interaction, outward
interaction) contribution.
Keywords: Turbulent boundary layer flow; Embankment; Turbulence statistics; Quadrant
analysis; Reynolds stress; Ejection; Sweep; Skewness
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Abstract
Fuel station in Thailand has served different types of fuel and activities in the station. This is the
key reason the service user chooses to use other services besides filling fuel; this is different
from others parts of the world. In analyzing the trips generation, it is necessary to consider
factors from activities within fuel station located on the arterial road where the traffic is crowded
as it is characterized by the uniform distribution of traffic during the day, with main factors for
making decision to choose service of fuel station consisting of traffic volume, size of the area of
fuel station, density of fuel station, and the number of dispensers. In this study, the model for
prediction traffic volume into and out of the fuel station was created. It was found that the
non-linear model in compound regression form was the best one in prediction as there was low
level of error with R2 of 0.692 for model predicting trips into station, and of 0.728 for model
predicting trips out of the station. When considering proportion of peak hour, it was found that
the trips into the station were 6.27 percent per day and the trips out of the station were 6.48 per
day during 9.00 am. – 10.00 am. Also, it was found in this study that trips into and out of the fuel
station located on the arterial road during holiday were more than those on working days; this is
different from that found by the Institute of Transportation Engineers (ITE)’s method. However,
ITE’s method in analyzing trips generation of fuel station located on arterial road can still be
used but only that there is reduction of proportion of peak hour to half from the requirement and
it would provide analysis result that is closer to the real condition.
Key words: Trips generation, Trips attraction, Fuel station, Arterial road
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Abstract
The nature of the construction industry is complicated, diverse and capricious. Comparing to
other industries, it is more prone to labor safety issues. In Taiwan, “Falls” rank the highest
among major occupational hazards in the construction industry, hence the importance of ensuring
workplace safety and reminding workers of the danger zones and necessary precautions. The
study utilizes clustering technique to conduct an in depth exploration on the main sources of
injuries contributing to falls in the construction industry. The results show that the most common
areas are openings, scaffolds, and roof/trusses/beams. Based on the results, three danger zone
warning modes were proposed using Building Information Modeling (BIM) to train and alert
workers approaching these areas during the different construction phases. The Navisworks
Manage and Microsoft Windows Movie Maker are used to simulate walk-throughs on the jobsite
to caution workers to stay alert whenever necessary to reduce falls, injuries and fatality.
Keywords: Building Information Modeling (BIM); Simulation; Fall protection; Construction
safety
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Abstract
What have the highest proportions of energy consumption in a building are cooling and heating
loads, which account for more than 40%. It is thermal insulating materials that are used to reduce
these cooling heating loads, and the thermal insulating material is critical to the improvement of
building energy efficiency. Organic insulating materials widely used in South Korea can cause
various problems such as a fire and reduction in indoor space due to the increased thickness of
insulating materials for increasing the insulating effects. this study intends to review vacuum
pump stabilization, to measure weight change according to vacuum time and check gas
emissions according to materials, by using solids of rigidity as the core, and to use the results as
basic data for the development of new vacuum insulation materials.
Keywords: Vacuum, Metal Panel, Insulation
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1. Background/ Objectives and Goals
Construction industry and house building sector is a key contributor to Afghanistan’s economy.
However, this sector is challenged with lack of innovation and the severe impacts it has on
environment due to huge amount of construction waste from building, demolition and or
renovation activities. The purpose of this paper is to study the applicability, suitability and
benefits of Modern Methods of Construction (MMC); in particular, the prefabrication technology
over conventional construction techniques for building new houses in Afghanistan. This paper
will invesitigate about prefabrication technology, a popular MMC that is becoming more
common, improving in quality and being available in a variety of budgets. Several feasibility
studies worldwide have revealed that this method is the way forward in improving construction
industry performance as it has been proven to reduce construction time, minimize waste and
improve environmental performance of the construction processes.
In addition, this study emphasizes on "sustainability" in house building, since it is a common
challenge in housing construction projects in a global scale. This challenge becomes more severe
in the case of under-developed countries, like Afghanistan, where most of the houses and
dwellings are being built by ordinary methods in absence of a serious quality control mechanism
and dismissive to basic standards of sustainable houses; well-being factors for residents,
cost-efficiency, and minimization - prevention of wastes production during the construction and
use of houses and the severe impacts on environment in view of a Life Cycle Assessment.
2. Expected Results/ Conclusion/ Contribution
This paper is expected to obtain a clear image of the current issues and problems in housing
construction practices across Afghanistan. Feasibility of prefabrication over traditional
construction methods in the country, the potentials for this technology and possible barriers will
also be investigated.
There is little previous research available about MMC considering its specific impacts on
sustainability related to house building practices. This study will be specifically of interest to a
broad range of people, including planners, construction managers, builders, and house owners.
Keywords: Modern Methods of Construction (MMC), Prefabrication, Prefab Houses,
Sustainable Construction, Modern Houses.
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Automatic Parameters Modeling of Wood-Frame Construction of Chinese
Yingzao Fashi in Song Dynasty by Spatial Semantic Rules
Kuo-Chung Wen
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E-mail: wen.kuochung@gmail.com
Abstract
Spatial semantic rules (SSR) are attributes, geometries, and their three-dimensional spatial
relations that define objects. It analyzes the rules by the properties and combinations of
component units and organizes the geometric properties of objects. Parametric modeling of
Building Information Modeling (BIM) is one of the most effective design automation modeling
methods available today. It can be automated in a parametric way to produce a rich variety of
composite components. It enables faster, more accurate way to build a database, summarize
information and analyze it for evaluation. The SONG Yingzao Fashi is China's earliest building
construction project legal rules. It can be constructed in the most efficient way. The database that
it establishes has described in detail the legal norms of building design, proportion, structure,
construction, materials and so on. In particular, the Wood-Frame Construction (WFC) in the roof
system, full of rich description of the components. However, its complex structure, even with a
unified simple Dou Gong stacked. Even simple system of object vocabulary can be used to
describe the overall complexity of the manifestations. Which in turn can reflect the different
dimensions of the use of its unified look. Really amazing and curious. Therefore, this study will
refer to the SONG Yingzao Fashi WFC as an example to explore and construct SSR applied to
BIM parameters of automated modeling methods and their effectiveness.
In this study, the theoretical method of spatial semantic rules is deduced first, and the
grammatical rules are compiled to establish the object parameter data. After analyzing and
integrating the system of Yingzao Fashi WFC, the article attributes are generated through the
constructed semantic rules. Then use their attribute grammar to establish mutual relationship
between the parameters. The BIM builds a parametric repository of component models. Combine
different component models with automated modeling. And then take these Yingzao Fashi
WFC's elements to combine components. The complete objects of WFC’s components, there are
included plan, elevation, section, detail, three-dimensional view, perspective, material tables and
other information. And import BIM quantity estimation function for analysis and evaluation. And
then programmed, converted to GDL (Geometric Description Language) parameterized object
modeling. Then use BIM's ArchiCAD software as a simulation platform to parameterize the
model database and construct various parameterized views as feedback. Finally, the benefits of
traditional modeling and automation parameter modeling are evaluated, to verify the
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effectiveness of its dynamic simulation. Then further explores the integral relationship between
the geometric dimension of the component and the relation and its attribute in the Yingzao Fashi
WFC. Including component name, size, shape, location, level, bonding and so on, for
architectural design diversification of design attributes and geometric model to do verification.
Then construct the core theory of the automatic benefit evaluation of the initial dynamic
simulation and parameter modeling.
This study expected research results: The theoretical framework of the automatic modeling of
BIM parameters for SSR is deduced, the establishment of Yingzao Fashi WFC component
relevant literature databases, analytic geometry and structural properties related to Yingzao Fashi
WFC component, construction of WFC component basis BIM object database conversion build a
3D model of the spatial simulation display, analyze and deduce Yingzao Fashi WFC component
factor and its bonding mode program to construct prototype GDL dynamic simulation platform.
Using this simulation program developed by the correlation matrix of semantic rules. It could
provide the future of China's architectural research tools, teaching, design reference to use.
Keywords: spatial sematic rules (SSR), parametric modeling, automatic design, building
information modeling (BIM), Yingzao Fashi, wood-frame construction (WFC).
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ICEAI-0103
Developing a Portable Voice Guide Device for Visually Impaired Persons to
Identify Objects
Hsiao Ping Leea, Tzu-Fang Sheub,*
a
Department of Medical Informatics, Chung Shan Medical University, Taiwan
E-mail address: ping@csmu.edu.tw
b,*

Department of Computer Science and Communication Engineering, Providence University,
Taiwan
E-mail address: fang@pu.edu.tw

With the emphasis on the concept of human equality in the modern society, an important societal
mission is to build an accessible living space for the disabled and elderly. The accessible living
space must provide adequate assistant facilities and systems. At present, there are more than
57,000 persons with visual impairment with government proof of disability card in Taiwan.
Compared with sighted people, the visually impaired persons face more difficulties in
independent living, schooling, and learning new skills. In order to enable visually impaired
students to smoothly integrate themselves with the mainstream society during adulthood, the
formative education in childhood is very important. Being able to distinguish daily necessities
accurately can help them to live independently. Therefore, cultivating the ability to distinguish
daily necessities is one of the important items in formative education.
In the past, an assistant system for distinguishing daily necessities for the visually impaired had
been successfully developed in Taiwan. However, such system is designed for visually impaired
adults, without taking into consideration of the use by visually impaired children. The lack of
suitable assistant systems of daily-necessities identification for visually impaired children has
caused difficulties for them in the medium and lower grade elementary education. In this project,
an assistant device of daily-necessity identification suitable for medium and lower grade
elementary school students was developed. The assistant device is portable, and can be operated
without the need to connect to a computer or a smart phone, as shown in Fig 1. It has high
identification accuracy and reliability. The device is operated with a set of physical buttons, and
offers complete audio responses in Mandarin. The extent of detail of responses can be adjusted
according to the operating habit and user proficiency. Such a design conforms to the operating
characteristic of visually impaired children, thus providing them with an easy-to-use assistant
device.
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Fig. 1 An assistant device of daily-necessity identification.
It is the first assistant device of daily-necessity identification independently operated and
portable for the visually impaired persons designed and produced in Taiwan. The device can also
be used in libraries for preview service. The assistant device developed in this project can help
visually impaired children to accurately distinguish daily necessities at any time and any place,
thereby meeting their need for identifying daily necessities. It can greatly improve their ability
for independent living, so that they could better adapt to the society.
Keywords: Portable Voice Guide, Visually Impaired, Assistant Device, Accessibility
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Machine Learning-Based Sign Language Gloves
Angela Caliwaga, Stephen Ryan Angsantob, Wansu Limb,*
a
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b
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1. Background/ Objectives and Goals
Neural Network is being trained to accurately classify sign language gestures perform when the
sign language glove is worn. The performance in achieving the objective was compared when
own Neural Network was constructed and trained to that that of when transfer learning using
AlexNet was used. It is expected that AlexNet would be easier to use and would give more
accurate results than constructing and training Neural Network from scratch but the latter saves
computing time as it will only include what is necessary for a specific application.
2. Expected Results/ Conclusion/ Contribution
In testing both neural networks that were trained with 200 data sets, both are accurate in
classifying the test data. However, when it comes to new sets of data, that is neither a training
data nor a testing data, the constructed neural network yields more accuracy than AlexNet. The
constructed neural network correctly classifies 19 out of 20 gestures while AlexNet only
classifies 11 out of 20 gestures. In testing both neural networks that were trained with 2000 data
sets, both neural networks are found to be accurate classifying 19 out of 20 gestures.
As expected, using Transfer Learning in AlexNet is easier and takes less time than training
neural network from scratch. However, the result might vary when more complicated gestures
are involved. The results above are expected since the second set of data gathered has more
features, as it takes both values from the accelerometer and gyro-meter. The accuracy in using
AlexNet also increases as the number of training example increases. It can be concluded that
both neural networks can be used to classify left and right gestures with high accuracy as long as
there are enough training examples.
Keywords: Machine Learning, preparing a manuscript, writing skills, Grammar
This work was supported by the National Research Foundation of Korea(NRF) grant funded by
the Korea government (MSIP; Ministry of Science, ICT & Future Planning) (No.
2017R1C1B5016837).
This work was supported by the Global Excellent Technology Innovation Program (10063078,
Development of Textile based Wearable Input Auxiliary Device and UI system for the Disabled)
funded by the Ministry of Trade, Industry and Energy(MOTIE) of Korea.
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Fingerprint Recognition Using Deep Convolution Neural Network
Jen-Yang Chen*, Fu-Cheng Tsai
Department of Electronic Engineering, Ming Chuan University, Taoyuan, Taiwan
E-mail: jychen@mail.mcu.edu.tw
Abstract
In this paper, the deep Convolution Neuron Networks (CNN) is used to recognize the fingerprint.
First, the fingerprint sample is transformed into one dimensional array, and then converted to
time-frequency diagram through the Short-Time Fourier Transform (STFT). The time-frequency
graph with enough sample number is obtained by using different sampling frequency, and finally
training the captured samples with CNN. From experimental results we can find that the
proposed method provides high accuracy in fingerprint recognition.
Keywords: Fingerprint recognition, Deep learning, Convolution neural network, Short time
Fourier transform
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Abstract
The pedestrian prediction is a critical subject for ADAS and self-driving system to alleviate the
pedestrian accidents. This paper presents a pedestrian prediction method regarding to a sudden
motion change of walking in a crosswalk scenario. For the design of pedestrian prediction model,
firstly, we investigated the motion parameter as to the stride length, initial leg-velocity and
trajectory of head movement through experiments using motion capture sensor. The attribute of
motion parameters at first gait-cycle shows a clear relation with the steady-state walking velocity.
Subsequently, the motion features are applied to the fuzzy inference model, reflecting the motion
pattern rules of slow, normal, fast walking and running. The suggested prediction model outputs
the accurate result by the evaluation of 145 pedestrian walking data.
Keywords: pedestrian safety, pedestrian prediction, motion analysis, fuzzy inference model.
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Abstracts
In recent years, with the booming development of low-power microprocessors, big data analytics
and artificial intelligence have benefited from advances in hardware performance and popularity
of the Internet, enabling them to be applied in diverse fields. In this context, the field of
computer vision also benefited from the hardware more powerful computing power and artificial
intelligence, can effectively solve the problem, improve accuracy, to assist the development of
intelligence and automation. This study mainly studies the distance between finger and lens and
finger tracing, and realizes handwritten digit recognition in three-dimensional space. However,
such three-dimensional handwriting recognition system usually uses an image sensor with
infrared sensing function, which cannot effectively receive the reflection of infrared rays
outdoors or away from the target object, thus causing the subsequent fingertip judgment, tracking,
Track judgment and so will be difficult to carry out.
Keywords: stereo vision, particle swarm algorithm, air-handwriting
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1. Background and Research Goals
Currently, Polar Codes are considered as the latest channel-coding scheme for next-generation
5G communication systems. This new kind of channel coding scheme is successfully proved to
own the best error-correcting ability in communication worlds, almost approaching the
theoretical lower bound, Shannon Limit. Therefore, how to develop a super high throughput and
high speed Polar encoder design for meeting the 5G-application requirements has become an
important topic to be further discussed.

2. Expected Results and Conclusion
As for the critical-path timing, the computing path is exactly dominated by only one XOR-logic
gate no matter what K is chosen. The system throughput of K-parallel Polar encoder design is
enhanced by K times with respect to a purely serial Polar encoder design. Besides, TABLE I
illustrates the hardware resource analysis for an N=8192 Polar encoder design, including
combinational (number of XOR-logic gates) and sequential (register bits) circuits. While K
increases, the hardware resource increases in a certain ratio. Thus, the parameter of K provides a
design trade-off between system throughput and hardware resource required. Also, as shown in
TABLE II, our design work with N=8192 and K=32 is implemented and synthesized with TSMC
40nm CMOS technology. It successfully achieves the features of super high throughput (320.0
Gbps) and high speed (10.0 GHz). In current literature, there is only one previous reference work
[1] due to the newly researched field. In order to make a fair comparison, we define two
performance indexes: (a) normalized area (NA) and (b) throughput-to-area ratio (TAR). NA is to
make the design area normalization with respect to utilized CMOS technology and TAR is to
calculate the throughput divided by NA. In comparison, our design work has lower NA and
higher TAR, both outperforming [1].
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TABLE I. HARDWARE RESOURCE ANALYSIS FOR DIFFERENT LEVELS OF
PARALLELISM (N = 8192).
Level of
Parallelism (K)
Throughput

1
(Serial)

2

4

8

16

32

64

128

256

X

2X

4X

8X

16X

32X

64X

128X

256X

s

0

1

2

3

4

5

6

7

8

t

13

12

11

10

9

8

7

6

5

Number of
XOR-logic Gates

13
13

25
(+ 92.3%)

48
(+ 92.0%)

92
(+ 91.7%)

176
(+ 91.3%)

336
(+ 90.9%)

640
(+ 90.5%)

1216
(+ 90.0%)

2304
(+ 89.5%)

Register Bits

8217
8217

8240
(+ 0.3%)

8284
(+ 0.5%)

8368
(+ 1.0%)

8528
(+ 1.9%)

8832
(+ 3.6%)

9408
(+ 6.5%)

10496
(+ 11.6%)

12544
(+ 19.5%)

Stage
Count

TABLE II. DESIGN COMPARISON WITH A PREVIOUS WORK IN CURRENT
LITERATURE.
Area

Design
Work

Codeword
(bit)

Level of
Parallelism

CMOS
Process

Frequency
(GHz)

Throughput
(Gbps)

Gate
Count

Power
(mW)

NA

TAR

(mm2)

(um2/bit)

(Gbps/(um2/bit))

[1]

8192

32

TSMC
0.13 um

0.365

11.67

0.493

96.8 K

(NA)

5.698

2.048

Proposed

8192

32

TSMC
40 nm

10.000

320.00

0.043

64.0 K

398.54

5.249

60.964

Keywords: Super High Throughput, High Speed, Polar Encoder, Channel Coding, 5G
Communication Applications.
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1. Background and Research Goals
As the human’s curiosity is continuously enhancing, the researches on image recognition are
very popular for the under-water exploring fields. Matched filter is the commonly-used approach
to realize the image recognition no matter in algorithm and architecture worlds. How to develop
a low-area-cost VLSI architecture of high-order matched filter becomes a huge challenge for a
practical requirement in under-water image applications.

2. Expected Results and Conclusion
In addition to the pure circuit-component analysis in the architecture level, we can implement the
circuits by logic synthesis with TSMC 90-nm CMOS technology. Assume that the input signal
(Xin) has 8 bits and the weighting coefficients (b0, b1, …) are 8 bits. Conventional transposed
form circuit and our proposed work are individually designed with different number of taps (N),
as summarized in TABLE I. If N=32, the conventional transposed form circuit has sequential and
combinational circuits of 0.033 (12.1%) and 0.239 (87.9%) mm2, respectively, leading to a total
area of 0.272 mm2. By contrast, our proposed work reaches max clock speed of 200MHz and
only requires sequential circuits of 0.041 mm2 (44.8%) and combinational circuits of 0.050 mm2
(55.2%), delivering an entire circuit area of 0.091 mm2. In comparison, our proposed work can
effectively save the circuit area by a ratio of 66.6%. As the number of taps increases, the area
reduced ratio also becomes extremely increasing. The main reasons why we can achieve the
low-area-cost characteristics are specified as follows. 1) In the conventional transposed form
circuit, the needed wordlength of complex adder is seriously increasing for larger N while being
closer to the output end. 2) Xin in the conventional transposed form circuit has a high fan-out
issue, causing larger buffer area to drive the following logics. In summary, the VLSI architecture
of our developed matched filter has a benefit of low area cost, especially for a system
requirement of high-order taps.
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TABLE I. DESIGN AREA COMPARISON VIA TSMC 90-NM CMOS TECHNOLOGY.
Number of Taps (N)
Conventional
Transposed

4

8

16

32

64

Sequential

2504.2 (9.5%)

5391.3 (10.0%)

12595.0 (10.7%)

33021.4 (12.1%)

90273.1 (13.0%)

Combinational

23789.0 (90.5%)

48784.6 (90.0%)

104725.0 (89.3%)

238797.6 (87.9%)

601542.3 (87.0%)

2

Form Circuit (um )

Proposed
Design Work
(um2 )

Total Area (A)

26293.2

54175.9

117320.0

271819.0

691815.4

Sequential

3933.6 (34.6%)

8025.0 (36.8%)

18876.9 (44.0%)

40652.0 (44.8%)

104713.3 (50.7%)

Combinational

7440.8 (65.4%)

13764.8 (63.2%)

24011.9 (56.0%)

50183.4 (55.2%)

101887.9 (49.3%)

Total Area (B)

11374.4

21789.8

42888.8

90835.4

206601.2

Area

Value ( A-B )

14918.8

32386.1

74431.2

180983.6

485214.2

Reduced (um2 )

Ratio

56.7%

59.8%

63.4%

66.6%

70.1%

Keywords: Low Area Cost, VLSI Architecture, Matched Filter, Under-Water Applications.
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1. Background/ Objectives and Goals
Optical tapered waveguide is a fundamental element for photonic integrated circuits (PIC’s). It is
often used to change the light spot size or to enhance coupling efficiency between two different
cross sections. To achieve a low-loss tapered waveguide, many literatures explored for the
tapered waveguide structure, including varying the width of input / output tapered waveguides,
to reduce the loss of light at 1 dB below. The shape of the tapered waveguide can be changed to
an inverse parabolic curve or a parabolic curve or S-bend curve or bi-level taper curve. This is
important for low-loss fundamental mode propagation. In this paper, a numerical analysis is
proposed for a symmetrical linear tapered waveguide. This low-loss symmetrical linear
waveguide combined with a 1x1 multimode waveguide coupler can enhance the output power.
2. Conclusion
The splitting ratio of a symmetrical linear tapered waveguide combined with 1x1 multimode
waveguide interference (MMI) coupler on silicon on insulator (SOI) chip is enhanced at least
1.45 dB above. As the TE0 mode is transmitted to a symmetrical linear tapered waveguide
combined with a MMI coupler, the TE2 or other even higher order modes are not previously
excited at present in this linear tapered waveguide. It is demonstrated at three different widths of
a 1x1 MMI coupler of Wmmi = 4 m / 8 m / 12 m combined with this symmetrical linear
tapered waveguide and this linear tapered waveguide loss is 0.019 dB / 0.065 dB / 0.047 dB,
respectively under the output power of a 1x1 MMI coupler combined a linear tapered waveguide
is at least 0.95 above.
Keywords: Integrated optics; Integrated optics devices; Multimode waveguide interference
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1. Background/ Objectives and Goals
Cognitive radio is an efficient technique to improve the efficiency of spectrum resource. The
main feature of the cognitive radio technique is to maximize the spectrum utilization while
avoiding interference with other users. There are three types of cognitive radio paradigms:
underlay, overlay and interweave. In the underlay paradigm, the cognitive (secondary) user is
allowed to utilize the full licensed spectrum if the interference on the primary user is below a
specific threshold. On the other hand, cooperative diversity technique provides a promising
approach to mitigate the multi-path fading with applications to wireless communication systems.
Therefore, the underlay cognitive relay networks have recently gained considerable attention.
Decode-and-forward (DF) and amplify-and-forward (AF) relaying are two representative
paradigms. This paper investigated the outage performance of cognitive (AF) relay networks
with the Nth best relay scheme, which is a generalization of opportunistic relaying, in
Nakagami-m environments.
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2. Expected Results/ Conclusion/ Contribution
For the interference links, Nakagami-m fading figures are 1, and E(| h1 |2 )  E(| h2,i |2 )  2 . For the
data links, Cases 1, 2 and 3 are (m f , mg )  (0.5, 0.5) , (m f , mg )  (1.5, 0.5) and (m f , mg )  (1,1) .
E(| f i |2 )  E(| g i |2 )  1 and  =0.5. Fig 1 depicts the outage behavior for RT =1(bit/sec/Hz). It is
i

i

i

i

i

i

observed that the system performance deteriorates as N increases.
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Fig. 1. Outage probability of cognitive AF relaying with relay selection.
Keywords: Cognitive relay system, outage probability, Nakagami-m fading, amplify-and-forward
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1. Background/ Objectives and Goals
Green energy development should balance the 3E-issues, energy security, green economy,
environment sustainability, and consider the need of future generations. Taiwan is insufficient in
natural energy resources, and constrained by limited environmental carrying capacity. The
revised draft of the Renewable Energy Development Act will be sent to the Executive Yuan,
Taiwan for review on 11, January 2018, which stipulates that the capacity of renewable
electricity installations should reach 27GW in 2025, respectively 20GW for solar photovoltaic,
4.2GW for wind power, 2 GW for biomass, 800MW, equivalent to about 20% of power
generation. It has been estimated that an enormous wind resource of more than 15 GW can be
harvested in Taiwan. To accelerate the development of wind industry, Taiwan plans to shift the
focus of wind energy from onshore to offshore, and set up more than 1,000 wind turbines by
2030. The accumulated capacity of wind will thus reach 4,200 MW.
In case of volatile economic world market, and to take account of higher-risk renewable market
and irreversibility of green energy investments, it has been increased interest in decision-making
tool for evaluating capital investment profitability under uncertainty, as well as management
flexibility in decision-making process. The traditional discounted cash flow method (DCF
method) was adopted for evaluating the value of an investment plan. However, its analytical
framework and assumptions are based on irreversible and non-deferrable investment. DCF is
thus applicable only for evaluating short-term investment projects with low uncertainties.
Moreover, the DCF method cannot accurately reflect managerial flexibility in investment
decisions efficiently, possibly understanding the opportunity and actual value of an investment.
Importantly, DCF is limited in its inherent role in many project types, e.g., renewable energy
(RE) technology.
The cash flow models applied in many economic decision-making problems often involve an
element of uncertainty. In the case of deficient data, decision-makers generally rely on an
expert’s knowledge of economic information when carrying out their economic modeling
activities. Since the nature of this knowledge is typically vague as opposed to random, Dr. Zadeh
introduced fuzzy set theory in 1965, which aimed to rationalize the uncertainty caused by
vagueness or imprecision. This theory application to economic analysis is natural due to the
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uncertainty inherent in many financial and investment decisions.
Real options analysis (ROA) is based on the same principals as financial options. ROA
significantly overcomes limitations inherent in the traditional discounted cash flow approach. RE
projects in the power generation sector are characterized by relatively higher investment cost and
lower operation and maintenance expenditures compared to the conventional electrical projects,
which implies higher degree of irreversibility in the investment. These features of RE
investments have prompted decision-makers to employ fuzzy real options (FRO) approach,
which is able to value both uncertainty and management flexibility in investment valuation and
planning.
2. Expected Results/ Conclusion/ Contribution
The performances of the proposed FRO models are verified by considering their application to a
planning 120MW (3MW*40) off-shore wind power field in Penghu Island. The whole-sale rate
of the off-shore wind power is 20 year fixed NT$5.8498/kWh, 2018 (1US$=29.95NT$ change
rate). The results shown that fuzzy NPVstatic is (220.38, 363.42, 502.17) Million NT$, and fuzzy
NPVstrategic is (136.97, 392.94, 600.84) Million NT$. It is noted that the management flexibility
value from the smallest possible value -83.41 million NT$ to the largest possible value +98.67,
and the most promising value +29.52 million NT$. The sensitivity evaluate results also denoted
that whole-sale feed-in tariff is a significantly influence factor to economic effectiveness of a
wind power project.
Keywords: Fuzzy mathematics, Real options analysis, Investment decision-making, Risky
adaptability, Sensitivity analysis.
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Abstract
This research is developed with the response policy of Royal Thai Army where need the defense
of terrorist in the country. In the currently, at the south of country had terrorism and criminal so
this motivation give design and develop to humanoid of robot-war for defense and anti-terrorist
mission of the country. So, the applied to patrol mission and protected person each.
So, the motivation will to develop robot-war model for terrorist mission and have technology
robot used in danger mission. All the above is the develop weapon have high-efficiency and
develop to process industry in the future.
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1. Background/ Objectives and Goals
Flexible display is a next-generation display that can be deformed by bending or folding.
Recently, Flexible Organic Light Emitting Diodes (OLEDs) using organic materials have been
developed to realize flexible displays. OLEDs have many advantage but are very vulnerable to
moisture and oxygen. Initially, glass frit sealing technology was used for OLEDs encapsulation.
and flat OLEDs still use this technology. However, the flexible OLEDs require a new method
because the glass frit is fragile. Currently the most used encapsulation technology for OLEDs is
Thin Film Encapsulation (TFE). TFE is a technology to alternately deposit a flexible organic
layer and an inorganic layer have excellent moisture-proof performance to form an encapsulating
layer which is flexible and effective in preventing moisture permeation. However, TFE process
requires a deposition method such as sputtering, which is expensive and requires a long
processing time.
2. Methods
In this study, Flexible Copper Clad Laminate (FCCL) was used to prevent moisture in the
OLEDs. In order to improve the moisture barrier property, a hygroscopic layer using a UV
curing agent in which hygroscopic particles were dispersed was coated in FCCL. NOA 84
(Norland) was used as the UV curing agent, getter particle() was used as a desiccant.
3. Expected Results/ Conclusion/ Contribution
To investigate the anti-moisture property of the fabricated sample, Water Vapor Transmission
Rate (WVTR) of the sample was evaluated through MOCON test. We expect this encapsulation
technology to be used efficiently in low-cost OLEDs with a bottom emission structure.
Keywords: Flexible, OLED, encapsulation, WVTR
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1.

Introduction

Tunnel field-effect transistor (TFET) has been widely developed for the requirement of excellent
short-channel effects (SCEs) due to the continuously scaling down of transistors in the very-large scale
integration circuit industry. Its novel carrier transport mechanism, band-to-band tunneling (BTBT), is
insensitive to the channel length and can provide excellent subthreshold swing (S.S.) < 60 mV/decade.
However, the unavoidable interface defects exist in the interface of gate-oxide/semiconductor, resulting in
the trap-assisted tunneling (TAT) current and S.S. degradation. The defect induced trap state density
would seriously degrade the S.S. of TFET because the TAT current dominate the subthreshold region.
Therefore, the S.S. of TFET would get worse with the increase of the trap state density when the TFET
performs the constant voltage stress. In this work, the increase of trap state density may not degrade the
S.S. of TFET when the distribution of trap state density is changed. This novel behavior is observed for
the first time, and it can be matched with the experimental results.
2.

Expected Results and Conclusion

The transfer characteristics (ID-VG curves) of TFETs with different channel length shows length
independent behavior to demonstrate that the BTBT and TAT current would not be affected by the scaling
down of channel length to show the excellent SCEs immunity. When the interface trap state density with a
single trap location is added into the gate-oxide/channel interface, the S.S. of TFET is degraded with the
increase of interface trap state density. However, the S.S. of TFET is improved when the energy
distribution of the interface trap state density is widening. However, when the energy distribution of the
interface trap state density is further continuously widening, the S.S. of TFET is degraded again. It
indicates the quantity of trap state density can not dominate the S.S. of TFET, and the energy distribution
exhibit larger impacts on the electrical characteristics of TFET. The TFET with polycrystalline-silicon
(poly-Si) channel has been fabricated to demonstrate that the TAT current is insensitive to the channel
length. The positive gate voltage stress is also performed to generate the interface trap state density of
TFET with poly-Si channel. The trap state density increases with the stress time, and the S.S. of TFET
shows degradation behavior with the stress time when the stress voltage is low. When the stress voltage
and stress time increased, the degraded S.S. of TFET exhibit the improvement behavior with the increase
of stress time. This two steps S.S. behavior of TFET during stress time indicates that the stress would not
only generate the quantity of trap state density, but also change the energy distribution of the increased
trap state density. This behavior is novel and observed for the first time. It would be useful for the
development of TFET.
Keywords: Tunnel field-effect transistor, interface trap state, subthreshold swing, short-channel effect
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Abstract
In real-life circumstances, managers often have to face various decision-making problems.
Among them, the topic of multi-criteria decision making (MCDM) is one of the most important
and complicated problems in the decision-making field. In general, the element of MCDM can
consist of three parts: input, output, and the solution approach. The input is expressed as m
alternatives with n criteria. It usually assumes that the underlying input data can be represented
in a decision table. Correspondingly, the output is an optimal outcome, or a set of outcomes,
resolved by different kinds of solution approaches. In this study, we propose a summarization
technique to display the decision table as a new summarization table; allowing managers to make
decisions more quickly. The proposed technique is to optimize a summarization result so that the
degree of information lost is minimum. Since seeking for a minimum result is an NP-hard
problem, we applied a generic algorithm to improve the summarization result.
Keyword: Multi-criteria decision making; Decision table; Summarization; Genetic algorithm
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1. Background
Protecting of input and output devices are key of the data security. There are lots of
hacking/hijacking tools and protecting software that focused to the monitor display as well as the
keyboard device. An audible sound based method was introduced by (S., H-J., 2018), which
using sound feedback for detection of keyboard hijacking. But this method has inherent weak
point that attacked by a synthesized sound feedback if the system was hacked from the
kernel-level. Fig. 1 and 2 show the weak point of the kernel-level hacked system that the
feedback verification was concealed by the synthesized (fake) sound data. In this paper, I
propose a security improvement by using a smart device with isolated communication data path.

Fig. 1. Detection of application level keyboard hijacking (S., H-J., 2018)

Fig. 2. Synthesized (fake) feedback by kernel-level hacked computer
2. Multi-Path Confirmation of Secure Data Input
By the introducing of hand-held mobile devices such as smartphones, these mobile devices
become a core of the personal identifications as well as confirmations (S., H-J., 2015). Google
account policy shows a simple implementation of a trustee smartphone as a certification key
device. Other devices can be allowed to access the personal data after the confirmation process
by the trustee smartphone. This procedure is very solid because the smartphones commonly
communicated directly to the subscriber’s proprietary data networks which is highly secure than
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the WiFi/wired public/private communication networks. Thus this multi-path verification scheme
can be applied to the detection of keyboard hijacking. Furthermore, every smartphone has one or
more microphones that can be used for collecting the sound feedback of the keyboard inputs. Fig.
3 is the improved data-path for the sound feedback that can detect the keyboard hijacking in case
of the kernel-level hacked computer.

Fig. 3. User confirmation using smartphone
3. Conclusion
The smartphones become the key devices for the personal identifications. The smartphones are
the core of the non-face-to-face identifications as well as verifications. In this paper, I introduce a
security improvement of the detection of keyboard hijacking by the sound feedback. Private or
public connected computers have inherent vulnerabilities at the data communication paths and
the general-purpose operating systems. These weaknesses can be alleviated by multi-path
verification of the subscriber’s proprietary data networks and protected operating system of the
smartphones.
Keywords: Keyboard, Hacking, Hijacking, Sound feedback, Multi-path
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Abstract
Massive multiple input and multiple output (MIMO) system is one of the core technologies for 5
generation (5G) wireless communications. However, the resource overhead for reference signals
increases as the number of antennas in some advanced wireless communication systems
including Long-Term Evolution (LTE), so it is practically difficult to apply a large-scale MIMO
system. To deal with this problem, this paper investigates the subarray by partitioning of
antennas above 16 and the limited feedback scheme with the subarray to transmit the CSI-RS.
For legacy 3D MIMO and 3D massive MIMO with the subarray based on LTE-Pro, the spectral
efficiency is analyzed in two Third Generation Partnership Project (3GPP) 3D spatial channel
model (SCM) scenarios, 3D-Urban Macro (UMa) and 3D-Urban Micro (UMi).
Keywords: 3D massive MIMO, Antenna partitioning, Limited feedback scheme, LTE-Pro,
Spectral efficiency
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1. Background/ Objectives and Goals
Since the elderly population becomes higher and growth continually, the bone graft and bone
substitution were needed to replace and regenerate the bone defects. Although, autograft has
been considered the gold standard for bone graft materials but it is the inherent morbidity or
complicated surgery. The synthetic bone graft is basically derived from synthetic materials such
as hydroxyapatite, Tricalcium phosphate and bioactive glass. These synthetic bone grafts can
avoid the secondary surgery for harvesting in autograft. Moreover, the combination of tricalcium
phosphate and hydroxyapatite provides osteoconduction and resorbability. Calcium phosphate
bone cements have been known and employed in orthopedic surgery because their setting
without heat providing for injection and filling to complex shape of defects. However, the
mechanical properties of calcium phosphate cement were poor and depended on the
microstructural features, such as porosity, pore size, morphology and pore distribution. The
improvement of mechanical properties of calcium phosphate bone cements was studied by
reinforcing with either polymer or bioactive ions.
In this study, poly (acrylic acid) as the biopolymer was combined in the calcium phosphate
cement for reinforcement and improve the mechanical properties. The different ratios between
poly (acrylic acid) and Na2HPO4 in liquid phase were mixed with the powder phase to
determined the effect on the setting reaction related to the bone cement properties.
2.

Methods

Alpha-tricalcium phosphate powder synthesized by precipitation method was mixed with other
precursors using dry milling. The cement powder was mixed with liquid phase, consisted of 1M
Na2HPO4 and 10% w/w Poly (acrylic acid) in various ratios to obtain the polymeric bone
cement. The cement paste was maintained in the Teflon mold for 30 min and removed to 100%
humidity at 37C for 24 h. The specimens were soaked in the simulating body fluid solution for
7 days following by immersion in absolute ethanol to stop the reaction before testing and
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characterization. The setting time and the compressive strength of polymeric bone cements were
measured. X-ray diffraction analysis and Fourier transform infrared spectroscopy were
conducted for phase determination and the identification of chemical reaction of setting cements,
respectively. In vitro bioactivity of the polymeric bone cements also was evaluated after soaking
in the simulating body fluid for 7 days.
3. Expected Results/ Conclusion/ Contribution
The mixing ratios between Poly (acrylic acid) and Na2HPO4 in the liquid phase affected on the
setting reaction of calcium phosphate bone cement. The addition of poly (acrylic acid) in the
liquid phase could be improved the setting time, the compressive strength and bioactivity of
calcium phosphate bone cement. However, the setting reaction was not complete with increasing
the ratio of Poly (acrylic acid) more than 30% w/w. This could be resulted to longer setting time
and decrease the compressive strength of the polymeric bone cement. The addition of poly
(acrylic acid) more than the critical point reduced the properties of the polymeric bone cement. It
was found that the polymer encapsulated to calcium phosphate precursors resulting to the
reduction of Ca ions releasing for crosslinking reaction.
Keywords: Polymeric bone cement, Calcium phosphate bone cement, Apatite bone cement,
Setting reaction, Poly (acrylic acid)
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Abstract
The increase in fructose consumption is a higher incidence of hepatic manifestation of metabolic
syndrome including obesity, fatty liver, insulin resistance and diabetes mellitus. The aim of this
study was to investigate that Goat milk whey protein hydrolysate protects against the onset of
hepatic manifestation of metabolic syndrome in high-fat and high-fructose administered murine
model. Goat milk whey protein digested with alcalase, flavourzyme, pepsin, chymotrypsin,
trypsin for developed regulatory peptide in hepatic manifestations of the metabolic syndrome.
Pre-adipocyte cell, 3T3-L1, was used to screen the inhibitory effect in lipid acumination. The
effected enzyme hydrolysates were partition with various molecular weight cut-off membrane
from 3K-30K. The effected fraction was used to dampen hepatic manifestation of metabolic
syndrome in high-fat and high-fructose administered murine model. The result indicated the
effected fraction can reduced the body weight, OGTT, liver weight, adipose tissue, blood
cholesterol, AST, ALT, hepatic triglyceride and liver fat acumination. The functional peptide
was analyzed with LC/MS/MS and MOLDI-TOF. These findings suggest that the enzymatic
engineering in goat milk whey hydrolytic peptides had the potential to improve hepatic
manifestation of metabolic syndrome.
Keywords: Goat milk whey hydrolysate, Enzymatic engineering, Hepatic manifestation of
metabolic syndrome, High-fat and high-fructose diet, Molecular weight cut-off fractionation.
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1. Background
Prolonged static sitting in wheelchairs increases the risk of pressure ulcers. The seating system of
a wheelchair is one of the key factors contributing to the level of risk, because it affects the
interface pressure when sitting. The seven types of wheelchair dynamic seating systems
proposed in this study were as follows: the lumbar prominent dynamic seating system (LPS),
back reclined dynamic seating system (BRS), femur upward dynamic seating system (FUS),
lumbar prominent with back reclined dynamic seating system (LBS), lumbar prominent with
femur upward dynamic seating system (LFS), back reclined with femur upward dynamic seating
system (BFS), and lumbar prominent with back reclined and femur upward dynamic seating
system (LBF). The purpose of this study was to analyze their dynamic biomechanical effects on
interface pressure.
2. Results
The results showed that, compared with other dynamic seating systems, the dynamic total
contact area in the back part of seat demonstrated the least significance between BFS and LBF;
there was in fact no significant difference between them. Compared to other dynamic seating
systems, the dynamic average pressure and peak pressure in the back part of the seat in the LBF
displayed the least significance. Therefore, the results showed that the LBF could simultaneously
reduce the contact area, average pressure, and peak pressure of the ischial tuberosity.
3. Conclusions
This study identified the different effects of seven types of dynamic seating systems on interface
pressure. The results could function as a reference for clinicians or wheelchair users when
choosing dynamic seating systems.
Keywords: Pressure ulcer, Interface pressure, Wheelchair, Dynamic, Seating system
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1. Background
Hypoxic environment exists in most solid tumors, which can drive epithelial-to-mesenchymal
transition (EMT) and induce cancer stem cell-like properties in human colon cancer cells. Nur77
(also known as NR4A1, TR3, or NGFIB) is a unique member of the orphan nuclear receptor
superfamily. Our pervious study indicated that Nur77 plays a critical role in cancer progression
[1].However, its targets and regulation under hypoxia remain elusive.
2. Results
In this study, we showed that hypoxia-induced EMT morphological changes and transcription of
EMT markers E-cadherin, N-cadherin, Snail and Slug were regulated by Nur77. We also found
that knocking down Nur77 inhibited hypoxia-induced cancer stem cells-like properties in colon
cancer cells. Mechanistically, we observed that silencing Nur77 decreased the stability and
activity of PIK3CA (phosphatidylinositol 3-kinase, catalytic subunit alpha)/Akt, and interestingly
this effect was independent of DNA binding. Furthermore, knocking down Nur77 up-regulated
let-7i-5p expression level under hypoxia, while let-7i-5p directly suppressed PIK3CA expression
by targeting the 3’UTR of this gene, and the inhibition of PIK3CA reduced Akt phosphorylation.
These results indicated that knockdown of Nur77 inhibited PIK3CA/Akt through up-regulating
let-7i-5p. Collectively, our study reveals a novel regulatory mechanism of Nur77 for
hypoxia-induced EMT in colon cancer.
Keywords: Hypoxia, Nur77, PIK3CA /Akt, let-7i-5p
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1. Background
Ovarian cancer is the most lethal of all gynecologic cancer with most patients being diagnosed at
an advanced/metastatic stage (Siegel et al., 2012). Cancer stem cells (CSCs) are the key driving
force for tumor development and initiating metastasis and recurrence (Liao et al., 2014). p70S6K,
frequently activated in ovarian cancer, plays a key role in tumor progression, particularly
metastasis (Ip et al., 2014). Small interfering RNA (siRNA) has attracted much attention as
potential cancer therapy; however, lack of appropriate vectors limited further clinical application
(Draz et al., 2014). Dendrimers are a special class of macromolecules with well-defined
spherical architecture that is suitable for siRNA delivery (Kala et al, 2014).
2. Results
p70
siRNA can form stable dendriplxes with G6 dendrimer and protect siRNA from
degradation. This dendriplxes can effective knockdown p70S6K gene expression and inhibit cell
proliferation in SKOV-3 and HEYA8 CSCs. p70S6K siRNA dendriplexes can efficiently decrease
S6K

cancer stem cell marker expression and the ability of sphere formation, mesothelial adhesion,
migration, and invasion in vitro. Furthermore, p70S6K siRNA dendriplexes can inhibit tumor
growth and metastasis in vivo. Collectively, p70S6K could be a promising therapy target and
p70S6K siRNA dendriplxes could be a potent nanomedicine for treating ovarian cancer
metastasis.
Keywords: p70S6K siRNA, G6 dendrimer, ovarian cancer, stemness, metastasis
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Abstract
Human epidermal growth factor (hEGF) is widely used in clinical and cosmetic fields because it
stimulates the growth of a variety of cell types in cultures as well as the growth and
differentiation of certain tissues in vivo. Conventional E.coli production of recombinant proteins
involves recovery of intracellular inclusion bodies that require protein require protein refolding,
a process step commonly recognized as inefficient under typical manufacturing conditions. An
alternative is periplasmic production in E. coli, which was used for hEGF. Periplasmic
production eliminates the need for refolding because protein can usually form their correct set of
disulfide bonds in oxidizing milieu of the bacterial periplasm. However, fermentation yields are
typically lower than those from inclusion body processes, most likely due to physical restriction
of periplasmic space. In this study, we success using the proprietary E. coli secretion system to
surmounts the problem production in E. coli. The genetically engineered an E. coli
BL21(DE3)-derived strain to secrete recombinant proteins directly into the culture
medium-across the E.coli’s outer membrane. To optimize recombinant protein secretion, we
generated strain, via knockout the tol-pal genes, bearing the expression plasmids of fifteen copy
translation enhancing element and encoding codon-optimized hEGF with Bacillus halodurans 之
xyn45 signal sequences. Additionally, we also found that 1% casamino acid and 0.1M betaine
can systematically raise the yields of secret active protein (ca. 1,429mg/L).
Keywords: Human epidermal growth factor, E.coli, Secretory
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Abstract
Resveratrol, plant polyphenols have been the subject of several recent scientific investigations
since many of the molecules in this class have been found to be highly active in the human body,
with a plethora of health-promoting activities against a variety of diseases, including heart
disease, diabetes, and cancer, and even with the potential to slow down aging. E. coli with the
advantages like simple genetic background, short cultivate time and relatively higher yield, we
set out to produce resveratrol in microbial systems as an alternative to extraction from plant or
chemical synthesis. In this study, Escherichia coli was engineered for the production of
resveratrol using tyrosine as the initial precursor of the pathway. The pathway design included
tyrosine ammonia lyase (TAL) from Rhodotorula glutinis to convert tyrosine to p-coumaric acid
and stilbene synthase ligase (STS) from Vitis vinifera, a 4-coumaroyl:CoA ligase (4CL) from
Arabidopsis thaliana to convert p-coumaric acid to resveratrol. The genes were codon-optimized
and different combinations of plasmids were used to improve the titer of resveratrol. TAL was
able to efficiently convert 8 mM of L-tyrosine to resveratrol with the highest production obtained
being 759 mg/L. Finally, the highest resveratrol production obtained using TAL, STS and 4CL
was 2,325 mg/L.
Keywords: Resveratrol, E.coli , L-tyrosine

148

ICCBES-0144
Application of Pure Culture and Appropriate Herbs for Quality Improvement
of Thai Loogpaeng
Werasit Sanpamongkolchai*, Nittikarn Suwanawat, Sittichoke Ketkaeo, Grid Arkkarint,
Mangkorn Rodprapakorn, Pramuk Parakulsuksatid
Department of Biotechnology, Kasetsart University, Thailand
*
E-mail address: fagiwrk@ku.ac.th
1. Background
Sato (Rice wine) is a traditional alcoholic beverage of Thailand. The main raw materials are
glutinous rice and Loogpaeng (Thai traditional fermentation Starter). Loogpaeng is produced by
household or cottage manufacturer with non-aseptic condition resulting in the ununiformed
quality of Loogpaeng and Sato. The objective of this research is to develop the quality of starter
by applying pure mixed culture and appropriate herbs into Loogpaeng for quality improvement.
2. Results
From the mixed culture experiments, the mixed culture of of Amylomyces sp., Aspergillus sp.,
Rhizopus sp. S. cerevisiae SYL16 and SYL18 produced the best chemical properties of Sato and
achieved the highest accepting from assessors. In addition, the optimum condition for
preparation of Loogpaeng was 3 days of incubation and 45% of inoculums. At this condition,
16.37% v/v alcohol of Sato was produced. The combination of 0.625% clove, 0.625% ceylon
leadwort and 0.125% liquorice dry basic had the highest efficiency to inhibit Acetobacter sp. and
Bacillus sp. Moreover, this combination enhanced the growth of fungi and yeast in Loogpaeng.
Loogpaeng could be kept at room temperature for 3 months with no significant difference
(P>0.05) in chemical properties of Sato, including alcohol content, acid content and reducing
sugar content.
Keywords: Sato, Rice wine, Traditional alcoholic beverage, Loogpaeng
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1. Background
Phototherapy of solid tumors is an attractive method for treating solid tumors in a noninvasive
manner1-2. The concepts of phototherapy typically involve two unique properties of
photosensitizers that generate cytotoxic reactive oxygen species (photodynamic therapy, PDT) or
generate heat (photothermal therapy, PTT) that are capable of killing cells through
photoablation3-4. In this study, we investigated the PTT and PDT therapy abilities of FeOxH–rGO
nanocomposites in cell line and in living mice. FeOxH–rGO nanocomposites exhibits much
higher photothermal conversion efficiency. In the part of ROS production ability, it reveals
strong performance upon NIR irradiation, about higher 7.54 fold ROS production ability than
control in vitro. Furthermore, we demonstrate the therapeutic effects of FeO xH–rGO
nanocomposites for solid tumor in vivo in mice bring tumors. Our results revealed that FeOxH–
rGO has a great potential to develop a high efficacy and safety therapeutic agent of
combinatorial PDT/PTT for cancer therapy.
2. Results
Photothermal Properties of FeOxH–rGO nanocomposites: After irradiation for 5 min, the
temperature of medium solution was increased 44.0 °C by FeOxH–rGO nanocomposites at a
concentration of 0.3 mg/mL. In contrast, the temperature of medium increased by only 0.7 °C.
In vitro Photothermal and Photodynamic therapy of FeOxH–rGO nanocomposites: The relative
viability of the T-47D cells treated with a concentration at 0.3 mg/mL of FeOxH–rGO
nanocomposites in the presence of 808 nm NIR laser for 5 min decreased remarkably to 28%
compared to control. After incubation with rGO and FeOxH–rGO nanocomposites (0.3 mg/mL)
for 6 h followed by DCFH-DA staining for 30 min at 37 °C, cells underwent fluorescence
spectrometer with excitation at 495 nm. It significantly reveals that higher levels of ROS were
observed for the T-47D cells incubated with FeOxH–rGO nanocomposites upon 808 nm NIR
laser irradiation for 5 min. In vivo Photothermal and Photodynamic therapy: We have
performed in vivo mice experiments to evaluate the efficacies of FeOxH–rGO nanocomposites
mediated PDT and PTT effects on the destruction of 4T1 cells tumors. More significant
temperature rises were noticed for tumors injected with FeOxH–rGO nanocomposites, reaching
temperatures at 56.1 °C throughout the irradiation period. After various treatments, we
investigated the phototherapy effect of cancer in Balb/C mice bearing 4T1 tumors in the next 17
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days.

For mice treated with FeOxH–rGO nanocomposites plus laser irradiation, no tumor

recurrence was seen in the tumor site with black scar, and the original tumor sites restored and
hair grew rapidly afterward about 2 weeks later. Tumor cells treated with FeOxH–rGO
nanocomposites injection and laser irradiation were strongly damaged, confirming the tumor
growth data and further demonstrating the superior efficacy of combination therapy.
Keywords: Photothermal, Photodynamic, Graphene Oxide, Breast Cancer, Near-infrared
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Abstract
In the present study, several strains of Streptomyces obtained from rhizosphere soils of
agricultural fields in Thailand were screened indole-3-acetic acid (IAA) production, phosphate
solubility and antagonistic activity against bacterial leaf blight disease in rice, selected strains
were then tested for optimized conditions for IAA production. It was found that 178
Streptomyces isolates produced IAA in nutrient broth containing 0.1 mg/ml of L-tryptophan.
Among them, 3 strains (PS-2.15, PS-2.22 and PS-6.15) have shown higher IAA producing
activity and 3 strains (PS-2.13, PS-2.46 and PS-6.15) were confirmed as strains with high
phosphate-solubilizing activity while 5 isolates (PS-2.46, PS-2.48, PS-8.15, PS-8.7 and PS-10.5)
have antagonistic activity against Xanthomonas oryzae pv. oryzae (Xoo). All strains were
identified by biochemical testing and 16S rDNA sequence analysis as Streptomyces. The culture
conditions were optimized for IAA production to determine the effect of L-tryptophan
concentration, pH, temperature and incubation time on IAA production. Streptomyces sp. strains
PS-2.15, PS-6.15 and PS-8.7 were good candidates for IAA production in short period, as they
require simple medium supplement of L-tryptophan. The results showed that the isolated PS-2.15
gave the highest amount of IAA of 37.31.3 µg/ml when cultured in NB medium supplemented
with 1 mg/ml of L-tryptophan at optimum pH 7, 37oC and 5 days for incubation.
Keywords: indole-3-acetic acid, Streptomyces, rhizosphere soils, Xanthomonas oryzae pv. oryzae
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Abstract
Polymerase chain reaction (PCR) and colorimetric detection of loop-mediated isothermal
amplification reaction by using hydroxynaphthol (LAMP-HNB) blue was developed and
validated for simultaneous detection of virulent invasive genes of Shigella and enteroinvasive
Escherichia coli (EIEC) strains isolated from clinical specimens. In this system, set of PCR and
LAMP primers were designed to specifically target ipaH gene of Shigella and EIEC strains.
Positive results could be detected within 60 min in the presence of DNAs of Shigella and EIEC
strains, which could be monitored with realtime spectrophotometric analysis and gel
electrophoresis. The limit of detection of LAMP-HNB assay was found to be 2 pg DNA/µl or 1
pg DNA/tube with genomic DNA of Shigella. Comparatively, PCR was 20 pg DNA/µl or 10 pg
DNA/tube. The LAMP-HNB allowed the detection of Shigella cell at initial inoculation levels of
approximate 5x102 CFU/ml or 5 CFU/reaction while, sensitivity of conventional PCR was
Shigella cells of 5x103 CFU per ml or 50 CFU/reaction. A screening study with 50 Shigella
culture-positive isolates presented that all isolates were positive for the ipaH gene by
LAMP-HNB. In conclusion, the LAMP-HNB described here can potentially facilitate
simultaneous monitoring and survey virulent gene of Shigella isolated from clinical specimens.
KeyWords: Invasive virulence genes, loop-mediated isothermal amplification (LAMP),
enteroinvasive Escherichia coli, Shigella, Rapid detection

153

ICCBES-0174
Development of Model for Risk Communication on Agricultural
Biotechnology Using Survey of Farmers’ Perception
Bumkyu Leea,*, Rungkan Klahanb, Amonrat Phetcharatc
a
Agricultural Science and Technology Center, Jeonju University, Jeonju, 55069, South Korea
E-mail address: leebk@jj.ac.kr
b

c

Jeonju University

Phetchaburi Rajabhat University

1. Background
Although agricultural application of modern biotechnology has been successful, the public
perception on its risk seems to be biased at least in Korea. Negative attitude on genetically
modified crops could be a serious obstacle against the commercialization of agricultural
biotechnology as well as its research activity. Therefore, risk communication becomes more and
more important.
2. Results
The questionnaires were distributed to 717 farmers who lived in four cities in South Korea. More
than 86% of the respondents were exposed to information related to GM crops. The GM crops
that respondents had heard were yield increase (31%), disease resistance (21%), insect resistance
(18%). The biggest source of the informations was TV/radio (50%), and the main information
content was ‘concern about food safety’ (45%). Although 53% of the farmers responded that
GM crops have been beneficial to people, 61% of respondents concerned about GM food safety.
39% of the farmers had positive attitude and were interested in cultivating GM crops, and the
preference of GM traits was disease resistance (20%), health improvement (18%), yield increase
(16%), flavor improvement (14%).
The survey and focus group interview on the recognition of three groups gave us an insight for
developing risk communication model. We also developed and revised the education program
with reiterating simple survey, education, evaluation of education. This research shows that
public negative attitude isn't based on the scientific facts and could be changed through various
education activities.
Keywords: Agricultural biotechnology, Risk communication, Farmers’ perception
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Abstract
The aim of this study was to investigate the appropriated coating substances for coating vitamin
c in feed for the highest benefit. The coating divided into 4 groups were protein concentrate
(45% protein), fish oil, alpha – starch and chitosan (liquid chitosan) in a completely randomized
design (CRD) with three replication each. Floating commercial pellet feed of herbivorous (15,
15.5 and 18 % protein) and carnivorous (25, 28 and 30% protein) were used to mix with liquid
vitamin c from fruit at 5% and dried at room temperature without sunlight. Dried feed was
coated with protein concentrate, fish oil, alpha – starch and chitosan at 1%. Vitamin c leaching
was detected at 30 and 60 min. with titration method. The result showed at 30 min. chitosan
and fish oil coating group was lower vitamin c leaching than other groups, both herbivorous and
carnivorous feeds (P<0.05).
In contrast, at 60 min. vitamin c leaching was significantly
different among groups (P<0.05) but no trend both herbivorous and carnivorous feed. In
conclusion, the suitable coating was chitosan and fish oil because fish spend a time for ingestion
feed not more than 30 min so at 60 min it does not affect on vitamin c intake or leaching.
Keywords: Vitamin C, coating substance, fish feed, leaching
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Effect of Non-Thermal Plasma Treatment on Cell Viability of Malignant
Melanoma Cells
Han Wua,*, Jiunn-Der Liaoa, Bernard Hao Chih Liua, Shyh-Hau Wangb
a
Department of Material Science and Engineering, Nation Cheng Kung University, Tainan,
Taiwan
b

Department of Computer Science and Information Engineering, Nation Cheng Kung University,
Tainan, Taiwan
*

E-mail address: wuhan609@yahoo.com

Abstract
Skin cancer known as the most common form of cancer, global statistic for about 40% of case,
which at least 2-3 million people suffering in skin cancer per year. In this study, malignant
melanoma cells are the main target. Malignant melanoma is the most dangerous skin cancer,
very easy to metastasize and have a very high death rate once transferred. Recent studies have
proven that non-thermal micro-plasma (NTP) can inactivate cancer cells, heal wounds, and kill
bacteria with low side effects to the human body. Plasma is a partially ionized gas containing
energy particles, including electrons, ions, and neutral atoms. kINPen will be use in this study, a
NTP device will applied in order to evaluated its ability to inactivate malignant melanoma cells
A375, MeWo, and B16-F10. Recent studies also shown that the injured area of direct plasma
source can cover is limited; hence, the new indirect plasma source method was investigated
which known as NTP-irradiated media also called Plasma Activated Medium (PAM). PAM can
inject into the tumor similar to medicines and it can cover larger injured areas which including
area that direct plasma source can’t reach. However, the efficacy of PAM is lower than direct
plasma source, only combine both method can perform the best ability of NTP. Thus, in this
study PAM will be the main method and how well can it cooperate with direct plasma source
will be evaluate. The result shows that the NTP induce cell apoptosis have great effect on
B16-F10 and MeWo cells for both direct plasma source and PAM; however, the effect was
minor on A375 cells. Although, the result on A375 was not effective but the copartnership of
PAM and direct source was feasible.
Keyword: Non-thermal micro-plasma, Plasma Activated Medium, Malignant melanoma,
anti-cancer effect, cancer cell growth inhibition
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ICEAI-0115
Vertically Aligned ZnO Nanorod Array Photoelectrode for
Photoelectrochemical Water Splitting
Jong-Hyun Park, Hyojin Kim*, Soon-Ku Hong
Department of Materials Science and Engineering, Chungnam National University, Republic of
Korea
*
E-mail address: hyojkim@cnu.ac.kr
1. Background
In this era called Anthropocene, which is characterized by the assuredly anthropogenic climate
change and global warming due to fossil fuel burning, the solar-energy-driven hydrogen
production via photoelectrochemical (PEC) water splitting is believed to be a promising
approach to clean, sustainable energy provision as a post-carbon alternative to fossil fuels. It is
well known that the prime requirement for the PEC solar water splitting is to secure relevant
semiconductor materials with the capability of efficient solar water splitting and hydrogen
generation as proper photoelectrodes in PEC cells.
Photoelectrodes based on zinc oxide (ZnO) among oxide semiconductors is supposed to offer the
promising potential for ubiquitous deployment due to its superior inherent properties, including
the natural abundance, cost effectiveness and good photoresponse, being thus under active
investigation. Meanwhile, in recent years, ZnO nanostructures including nanowire and nanorod
have been extensively explored to open a possibility of enhancing the essential PEC performance.
In the present work, we report on the hydrothermal synthesis and PEC properties of vertically
aligned ZnO nanorod array photoelectrode for solar-driven water splitting, which is expected to
enhance the PEC performance of hydrogen production.

Keywords: Oxide semiconductor, zinc oxide, nanorod, water splitting
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ICEAI-0119
X-Ray Diffraction Study on Droplets Levitated by Acoustic Levitation
Yong-Il Kim*, Ki Bok Kim, Yun Hee Lee, Guen Woo Lee, Soo Heyoung Lee
Korea Research Institute of Standards and Science, Republic of Korea
* E-mail: yikim@kriss.re.kr
Acoustic or ultrasonic levitation technique is based on standing waves which occurs when two
waves interfere to produce a third wave. It takes advantage of the properties of sound to cause solids
and liquids to float. This may be used for applications requiring high purity materials or
prevention of chemical reactions to happen in a container due to the containerless processing. A
single-axis acoustic levitation system consisted of a transducer and a reflector arranged typically
with their co-axis in the gravitational direction. The transducer was machined into a horn radiator
with a concave type. The horn was securely connected to a bolt-clamped Langevin transducer
(BLT) of four lead zirconium titanate disks sandwiched. The nominal resonant frequency of the
transducer was ~ 20 or 27 kHz. The combination of the acoustic levitation system and the X-ray
diffractometer may be one of good ways for studying on the phase formation and change in
various material system under in situ or ex situ conditions X-ray diffraction data. We present the
combination of two different systems and the phase formation of levitated droplets from liquid
to solid phase at room temperature and/or evaluated temperature.
Keywords: ultrasonic levitation, X-ray diffraction, levitated droplets
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Generation of Palladium Nanoparticles on the Surface of Carbon Nanotube
Containing Polyhedral Oligomeric Silsesquioxane (POSS)
Seong Kwan Kima, Seung Joe Yoonb, Kyung-Min Kimc,*
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E-mail address: ksg0657@naver.com
b
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1. Background
The outstanding chemical, physical, and electrical properties of carbon nanotubes (CNTs) make
them attractive to many researchers studying for various potential applications. Also, CNTs are
can be used as the supporting materials of metal nanoparticles because they have the large
surface area. It is quite interesting to fabricate the controlled, organized structures of metal
nanoparticles for new nanodevices with useful properties. Polyhedral oligomeric silsesquioxane
(POSS) with a silica-like core and eight organic functional groups was used as a cubic linker to
form the spherical aggregates of Pd nanoparticles with a size of 40-80 nm. In our previous
studies, various hybrid nnocomposites of CNTs or polymer with the spherical aggregates of Pd
nanoparticles via ionic interactions were demonstrated. Such examples are nanocomposites of
CNTs and the spherical aggregates of Pd nanoparticles, polymer nanocomposites of CNTs and
poly(acrylic acid) (PAA), and nanocomposites of PAA-grafted CNTs and the spherical
aggregates of Pd nanoparticles.
2. Conclusion
Spherical aggregates of Pd nanoparticles with average size of 10-20 nm were produced on the
surface of PAA-grafted MWNTs which was physically modified with POSS-NH3+ through ionic
interactions. Spherical aggregates of Pd nanoparticles were densely deposited on the surface of
MWNTs due to POSS-NH3+ used as a cubic linker on the surface of MWNTs. The limited effect
of POSS-NH3+ as a cubic linker from the attachment to MWNTs made the small size of spherical
aggregates of Pd nanoparticles. The residual content of Pd-POSS/MWNTs was higher than that
of PAA-grafted MWNTs and POSS/PAA-grafted MWNTs because of inorganic silica-based
POSS and Pd nanoparticles.
Keywords: POSS, Nanoparticles, MWNTs, Ionic interactions
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ICEAI-0138
Selective Cell Fishing and Nano-Injection by Polymer-Coated Atomic Force
Microscope Tips
Pil-Seon Kang, Sin-Seok Oh, Kyung-Min Kim, Jung-Hyurk Lim*
Department of Polymer Science and Engineering, Korea National University of Transportation,
Korea
*
E-mail address: jhlim@ut.ac.kr
1. Background/ Objectives and Goals
A study on cellular interactions (such as quantified cell adhesion, cell aggregation or direct drug
injection theory) is important in microbiology, medicine and biotechnology. Atomic force
microscopy (AFM) is a powerful tool for measuring the cellular interaction force between a
single cell and AFM probe. Using this system, researchers have studied the interaction forces
between cell membrane and biomaterial coated AFM tip on a single cell. Herein, we present a
new and simple method that uses E-beam irradiation to fabricate the polymer-coated DPN probe.
Using polymer DPN probe, we have generated patterns of fluorescent materials. We also show
how to capture a single cell and directly inject a target material into the cell by polymer-coated
AFM tip.

2. Expected Results/ Conclusion/ Contribution
We have developed a simple method to fabricate hydrophilic PVP-coated DPN probe by using
e-beam irradiation without a crosslinking agent or chemical additive. Herein, the polymer-coated
probe was shortly dipped into the water soluble fluorescence ink to visualize patterns by
fluorescence images. Furthermore, the water soluble polymer-coated structures offer a large
volume ink reservoir for DPN experiments. We have successfully generated micro-scale
fluorescein sodium salt patterns onto the hydrophilic substrates with the hydrogel-coated DPN
probe within 1s. Different water-soluble materials (e.g., molecular inks, DNA, proteins,
nanoparticles, sols and polymers) could be easily controlled by our new DPN probe in the future.
We also demonstrate how to capture a single cell from the substrate surface and inject materials
into the cell by polymer-coated AFM probe.
Keywords: atomic force microscope, dip-pen nanolithography, polymer-coated tip, cell capturing,
nano-injection
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ICEAI-0167
Low-Humidity Sensing Properties of TiO2 Nanoparticles and Na- and
K-Montmorillonite Clays Films were Measured Using a Quartz-Crystal
Microbalance
Pi-Guey Su*, Chi-Hua Hsieh
Department of Chemistry, Chinese Culture University, Taipei 111, Taiwan
*
E-mail: spg@faculty.pccu.edu.tw
Abstract
The low-humidity sensing properties of TiO2 nanoparticles and Na- and K-montmorillonite clays
films were studied by using a quartz crystal microbalance (QCM). The functionalized TiO2
nanoparticles and Na- and K-montmorillonite clays thin films were characterized by atomic
force microscopy (AFM) and scanning electron microscope (SEM). The Na-montmorillonite
clay had higher low-humidity sensitivity than that of TiO2 nanoparticles. Adsorption dynamic
analysis and molecular mechanical calculations (of the association constant) were performed to
explain their humidity-sensing properties (sensitivity), especially at low humidity. An adsorption
dynamic analysis and molecular mechanical calculations revealed that the association constants
K for water molecules onto Na-montmorillonite > TiO2 nanparticles thin films followed the
order Na-montmorillonite > TiO2 nanparticles which is consistent with the experimental results
herein. The large variation in the association constants K between the water molecules and the
Na-montmorillonite > TiO2 nanparticles thin films arises from the predominance of adsorption
by the formation of hydrogen bonds, especially at low humidity.
Keywords: Low humidity sensor; TiO2 nanoparticles; Montmorillonite clay, Adsorption dynamic
analysis.
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ICEAI-0173
Investigations on Functional Environmental Friendly Composite Comprising
Biodegradable Polymer and Graphene Oxide
Li-Ting Lee*, Tsung-Ying Lin, Yong-Lang Ke
Department of Materials Science and Engineering, Feng Chia University, Taichung 40724,
Taiwan
*
E-mail address: ltlee@fcu.edu.tw
1. Background
Among all environmental friendly materials, the biodegradable polymer and graphene oxide (GO)
are two high-profile materials with promising functions. It can explore more useful information
about the science of environmental friendly material by doing further investigations on
biodegradable polymer and GO. The composites of a novel biodegradable polymer,
poly(ethylene azelate) (PEAz), and GO, were discussed in this study.
2. Results
In this work, the non-isothermal crystallization behaviors and kinetics of PEAz/GO composites
were investigated. DSC was used for relevant studies. The result of DSC displayed that the
peak temperature of non-isothermal crystallization (Tp) of PEAz was changed with adding the
GO in the composite. We found that the Tp shifted to a higher temperature as the GO content
was increased, regardless of changes in the cooling rate. This phenomenon showed that GO
can promote the non-isothermal crystallization behaviors of crystalline PEAz in the PEAz/GO
composites. The non-isothermal crystallization kinetics of the composites were also analyzed
by mathematical models such as the modified Avrami equation, Ozawa analysis, and Mo method.
Among these mathematical models, we found that only the Mo method model, which is
generally used to discuss the non-isothermal crystallization, adequately described the
non-isothermal kinetics of the PEAz/GO composites. By increasing the GO content, the
rate-related parameter F(T) systematically increased, inferring an increased crystallization rate of
PEAz with the addition of GO in the composites. The influence of GO on the crystallization
behaviors of PEAz was thoroughly discussed by the studies of non-isothermal crystallization
kinetics. The presence of GO in the composites would promote the crystallization of PEAz.
Keywords: Environmental Friendly Composite, Biodegradable Polymer, Graphene Oxide,
Crystallization behaviors, Crystallization Kinetics
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1. Background
Soap is the product of a saponification reaction between alkali (NaOH or KOH) with
triglycerides from vegetable oils (Bruice P Y, 2007). Vegetable oils that have been reported for
soap making are palm oil (Liyana & Rahimi, 2013; Onyegbado, C.O., Iyagba, E.T., Offor, 2002;
Awang & Ahmad, 2001), and rancid olive oil (Girgis, 2003). Virgin coconut oil often used as a
cosmetic or medicine ingredient because its analgesic, anti-inflammatory and antipyretic activity
(Intahphuak, Khonsung, & Panthong, 2010). Other natural product that have also been widely
used because of their diverse biological activities is castor oil (Scarpa & Guerci, 1982). Main
object of the present work was to use castor oil to make natural bath-soap as a new approach of
herbal cosmetics and medicine. Product of natural bath-soap with castor oils was expected to
have a good quality and effective as potential antibacterial agent.
2. Results
Quality test of natural bath soap with castor oil and antibacterial activity against Escherischia
coli ATCC 11229 has been done. The quality of the natural bath-soap are 1.162%, 91.725%,
2.6%, 0.0116%, 1.462% and 1.642% for water content, total fat, ethanol-insoluble, free alkali,
chloride and unsaponified fatty acids, respectively. The antibacterial activity test at all treatments
showed that natural bath-soap with castor oil is active as antibacterial agent. The highest
inhibitory zone diameter is 28.58 mm on 2.5% (m/v) concentration at 6 hours incubation. Thus,
the addition of castor oil in natural bath-soap proved to be effectively used as an antibacterial
soap. The soap is effective as an antibacterial due to the presence of risinoleic acid from castor
oil which has biological activity as antiinflamatori (Vieira et al., 2001) and antibacterial activity
(Narasimhan, et al., 2003).
Keywords: bath-soap, castor oil, antibacterial activity
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Effective and Eco-Friendly Copper(Ⅱ) Metalation of Tetraphenylporphyrin
Utilizing Ionic Liquids
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1. Background
Metalation of porphyrins is usually carried out in a carefully chosen solvent that offers mutual
solubility to both the metal salt and free-base porphyrin. However, these methods suffer from
certain disadvantages, such as slow reaction rates, low yields, high boiling solvents that are
required for certain metals that cause partial decomposition of the macrocycle, and troublesome
workup of the product for purification. Further, chlorinated hydrocarbons, or DMF, DMSO have
been used as solvents to metalate free-base tetraphenylporphyrins (TPP). Recently, it has
become clear that several ionic liquids dissolve both porphyrins and metal salts(Kitaoka et al.
2014). Herein, we reported that metalation of TPP utilizing ionic liquids (ILs).

Fig.1 The structure of ionic liquids
2. Results
In order to exhibit the effect of the polarity and the viscosity of ILs, [Cnmim][Br] (n=2,4,6,8,10)
was used for the copper(II) metalation of TPP (Table 1). When the alkyl chain length was
increased, the yields of CuIITPP was high except for the reaction in [C10mim][Br]. The polarity
and viscosity of ILs are important for this reaction. The low polarity of the solvent facilitates
the affinity of TPP. When the alkyl chain length was increased, the polarity of the ILs was
decrease. Then, the alkyl chain length of [C8mim][Br] is an optimal point. In the case of
[C10mim][Br], the low affinity of metal salts accounted for the low yield of CuIITPP. In
addition, The high viscosity of [C10mim][Br] delayed the metalation of TPP.
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In order to exhibit the effect of the coordination of anion to metal ion, [C8mim][X] (X- = Br-,
BF4-, N(CN)2-) was used for the copper(II) metalation of TPP (Table 1). [C8mim][Br] showed a
highest CuIITPP yield of 79 %. In contrast, [C8mim][BF4] and [C8mim][N(CN)2] showed a
lower CuIITPP yield of 50%, 6% respectively. Br- is a strongest coordination property among
these tree anions of ILs. CuIITPP has the electronic structure of square-planar copper(II)
porphyrinate. Br- strongly stabilized this planar structure by coordinating to Cu(II). Therefore,
we conclude that the coordination property of anion in ILs play an important role in metalation
of TPP.
Keywords: ionic liquids, porphyrin, metalation
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Behaviour of Double Helical DNA in Ionic Liquids
Kaoru Nobuokaa,*, Satoshi Kitaokab
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1.

Background

Room temperature ionic liquids are composed of only ions while ordinary solvents, such as water and organic
solvents, are built up with a single component.

Thus, ionic liquids have attractive properties, such as high ionic

conductivity, negligible vapor pressure, thermal stability, and high, solubility of substrates, and have been widely
applied in many field, including organic synthesis, catalysis, and electrochemistry (Hallett & Welton, 1999; Fedorov
& Kornyshev, 2014).

On the other hand, DNA, which is the genetic material, is a natural chiral super-molecule,

and its application in chiral chemistry and electrochemistry has been expected.

However, it is difficult to treat as a

material because the double helical structure of DNA is formed in only aqueous media.

Herein, we report the

solubility of DNA and its structure in the ionic liquids with high solubility.

2.

Results

We previously reported the effect of anion structure of ionic liquids on their solubility and anion-cation and
solute-solvent interactions (Nobuoka et al., 2007).

Although DNA was not dissolved in the pure hydrophobic ionic

liquids [C4C1im][N(SO2CF3)2], it can be dissolved in the hydrophilic ionic liquids containing a little water.
2 show the effect of the ionic liquid [NC4444][Gly] on the CD spectra of DNA.
forms a right-handed B-form DNA in aqueous solution.

Figure

In general, the DNA double helix

However, the positive and negative Cotton effects in the

CD spectra were shifted to the longer wavelength with addition of ionic liquids.

Such a shift suggested that the

B-form DNA double helical structure converted to C-form DNA, which is right-handed twist tightly than B-form, by
addition of ionic liquids.

Formation of C-form DNA was observed in other hydrophilic ionic liquids with the

aliphatic ammonium cations, while the DNA double helical structure could not retain in the ionic liquid with the
aromatic imidazolium cation [C4C1im][BF4].

It is reasonable surmised that the base of DNA with aromatic ring

and the aromatic imidazolium cation of [C4C1im][BF4] formed π-π stacking interaction because DNA, which is an
anionic super-molecule, can strongly interact with cationic molecules.

Although the melting point of the C-form

DNA was investigated by measurement of the absorbance at 260 nm at various temperature in order to
investigate its stability, we could not observe the distinct melting point because the absorbance gradually
increase with increasing temperature. It suggests that the C-form DNA in ionic liquids is unstable than
B-form DNA in aqueous solution.

Keywords: DNA double helix, ionic liquids
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Portulaca Oleracea Extracts and Their Active Compounds Ameliorate
Inflammatory Bowel Diseases in Vitro and in Vivo by Modulating TNF-α, IL-6
and IL-1β Signalling
Seung-Jae Lee
Immunoregulatory Materials Research Center, Korea Research Institute of Bioscience and
Biotechnology (KRIBB), Jeongeup, Jeonbuk 56212, Republic of Korea
E-mail address: seung99@kribb.re.kr
1.

Background

Inflammatory bowel diseases (IBD), such as Crohn's disease and ulcerative colitis, are chronic relapsing disorders of
the gastrointestinal tract that are pathologically characterized by intestinal inflammation and epithelial injury. The
exact pathogenesis of IBD is poorly understood. However, infection, environmental factors, heredity and
immunological abnormalities have often been proposed as possible causes. Most of the current therapies for IBD
involve treatment with glucocorticosteroids, 5-aminosalicylic acid and immunosuppressive drugs. Although all of
these treatments have shown efficacy in patients with these intestinal conditions, the frequency and severity of
adverse effects, inconvenient dosing regimen and somewhat prohibitive price limit their long-term use. For this
reason, the development of new therapies that combine efficacy, convenient dosing and fewer side effects is an
important goal in human IBD therapy. Portulaca oleracea L. (P. oleracea) is an herb that is widely used in
traditional medicine to treat various diseases. However, its effects on inflammatory diseases, such as inflammatory
bowel disease (IBD), are not yet well characterized. In the present study, we have isolated compounds of extracts
from P. oleracea. We further identified its structure, and evaluated its anti-inflammation and analysed using a
dextran sulphate sodium (DSS)-induced intestinal colitis model in ICR mice.
2.

Results

The inhibitory effects of these extracts and fractions on 3% dextran sulphate sodium (DSS)-induced ulcerative
colitis were examined using an ICR mouse model. DSS-induced colitis, including body weight loss, reduced colon
length, and histological colon injury, was significantly ameliorated in mice fed the P. oleracea extracts (200 and 500
mg/kg). In particular, P. oleracea extracts also inhibited pro-inflammatory cytokine (TNF-α, IL-6, and 1L-1β)
production in mice with DSS-induced colitis; the P. oleracea extracts displayed higher and/or similar inhibitory
activity to sulfasalazine at high concentrations.

Among these active compounds, cis-N-feruloyl-3'-methoxytyramine (2) exhibited the strongest effects on preventing
DSS-induced IBD in animal models. Thus, extract of P. oleracea and their active compounds represents a new
therapeutic approach for patients with inflammatory bowel diseases.

Keywords: Portulaca oleracea; cis-N-feruloyl-3'-methoxytyramine; Inflammatory bowel diseases; Dextran sulphate
sodium; Mitogen-activated protein kinases
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Mun-Chual Rho
Immunoregulatory Materials Research Center, Korea Research Institute of Bioscience and
Biotechnology (KRIBB), Jeongeup, Jeonbuk 56212, Republic of Korea
E-mail address: rho-m@kribb.re.kr
1. Background
Salvia plebeia R.Br., belonging to the Lamiaceae family, has been used in folk medicine to treat
cough, hepatitis, diarrhea, gonorrhea, and hemorrhages and is widely distributed across the globe,
particularly in Korea, Japan, and China. S. plebeia has been recently reported to demonstrate
pharmacological activities, such as gastroprotective, anti-inflammatory, anti-oxidant,
hepatoprotective, anti-atherogenic, antiviral, and anti-obesity effects.
2. Results
Nine new sesquiterpenoid lactones, along with eleven known analogues, were isolated from the
aerial parts of Salvia plebeia R.Br. Their structures were elucidated via HRESIMS and NMR,
and their absolute configurations were determined using electronic circular dichroism (ECD),
X-ray crystallographic analysis, and the modified Mosher’s ester method. All isolated
compounds (1-20) were investigated for inhibition of LPS-stimulated nitric oxide (NO)
production in murine macrophage cells. Of the isolates, epi-eudebeiolide C (20) showed the most
potential inhibitory effect (IC50 of 17.9 µM). The mRNA and protein expression of inducible
nitric oxide synthase (iNOS), but not cyclooxygenase-2 (COX-2), was dose-dependently
decreased by 20 in LPS-induced RAW 264.7 cells. Based on a mechanistic study involving the
nuclear factor-κB (NF-κB) signaling pathway, the anti-inflammatory effect of 20 was attributed
to the blocking of NF-κB activation by inhibition of NF-κB (IκB) phosphorylation. Therefore, 20
may be a potent candidate for the treatment of inflammatory diseases.
Keywords: Salvia plebeia, sesquiterpenoids, Inflammation, NF-κB
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Acyclic Triterpenoids from Alpinia Katsumadai Inhibit IL-6-Induced STAT3
Activation
Seung Woong Lee
Immunoregulatory Materials Research Center, Korea Research Institute of Bioscience and
Biotechnology (KRIBB), Jeongeup, Jeonbuk 56212, Republic of Korea
E-mail address: lswdoc@kribb.re.kr
1. Background
Interleukin-6 (IL-6) is a pro-inflammatory cytokine that is implicated in the pathogenesis of
immune and inflammatory diseases, and blocking IL-6 signalling pathway would be an effective
treatment for many of these human diseases.

The

seeds

of

Alpinia

2.
katsumadai

Results
yielded

two

new

acyclic

triterpenoids,

2,3,6,22,23-pentahydroxy-2,6,11,15,19,23-hexamethyl-tetracosa-7,10,14,18-tetraene (3) and
2,3,6,22,23-pentahydroxy-2,10,15,19,23-hexamethyl-7-methylenetetracosa-10,14,18-triene (4),
as
well
as
two
known
compounds,
2,3,22,23-tertrahydroxy-2,6,10,15,19,23-hexamethyl-tetracosa-6,10,14,18-tetraene
(1)
and
2,3,5,22,23-pentahydroxy-2,6,10,15,19,23-hexamethyl-tetracosa-6,10,14,18-tetraene (2). The
absolute configurations of 2 and 3, which were determined by means of modified Mosher’s
method, are suggested as (3R, 5S, 22R) and (3R, 22R), respectively. Compounds 1-4 inhibited
IL-6-induced JAK2/STAT3 activity in a dose-dependent fashion, with IC50 values of 0.67, 0.71,
2.18, and 2.99 μM. Moreover, IL-6-stimulated phosphorylation of STAT3 was significantly
suppressed in U266 cells by the administration of A. katsumadai EtOH extract and compounds 1
and 2. These results suggest that major phytochemical, compounds 1 and 2, obtained from A.
katsumadai may be useful candidates for designing new IL-6 inhibitors as anti-inflammatory
agents.
Keywords: Alpinia katsumadai, Acyclic triterpenoids, IL-6, STAT3, Inflammation
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Lactococcus Lactis KR-050L Inhibit IL-6/STAT3 Activation
Chan Sun Park
Immunoregulatory Materials Research Center, Korea Research Institute of Bioscience and
Biotechnology (KRIBB), Jeongeup, Jeonbuk 56212, Republic of Korea
E-mail address: chansun@kribb.re.kr
1.

Background

Lactobacillales or lactic acid bacteria (LAB) are Gram-positive bacteria that use carbohydrates as a source of energy,
producing lactic acid as a metabolic end product. Kimchi, a traditional Korean fermented food. Many researchers
have reported that the various types of kimchi have LAB such as Lactobacillus, Leuconostoc and Weissella.
Identified six LAB from Gajuknamu kimchi, their inhibitory effects on IL-6-induced STAT3 activation in Hep3B
cells and the verification of active components with their structures and activities.

2.

Results

The extracts’ inhibitory activities against IL-6-induced STAT3 activation were then determined in Hep3B cells.
Among the tested LAB, the EtOAc extract of Lc. lactis KR-050L showed the most potent inhibitory activity at
60 μg ml−1 (93·2%) and 30 μg ml−1 (84·3%) compared to the other isolated LAB. To separate the active components,
the EtOAc extract of the entire culture broth (cells + sup) was separated through silica gel column chromatography
to obtain six fractions (fr.1–fr.6). Each fraction was tested for STAT3 luciferase activity with IL-6, and fraction 3
(fr.3) showed the strongest inhibition of IL-6-induced STAT3 activation (60 μg ml−1: 92·7%, 30 μg ml−1: 71·0% and
10 μg ml−1: 57·6%). Ultimately, 15 compounds were isolated and purified from fraction 3 using MCI gel column.
Compounds 1, 5, 6 and 9 showed significant inhibitory activities at 60 μg mol l−1 (70·72% (1), 70·03% (5), 70·03%
(6) and 68·61% (9)) and 30 μg mol l−1 (66·61% (1), 63·83% (5), 64·27% (6), and 67·80% (9)). A comparison of the
compounds’ activities showed that compounds 1–9 and 10–15, with the exception of compounds 3 ((60 μg mol l−1,
39·35%) and (30 μg mol l−1, 39·96%)) and 15 ((60 μg mol l−1: 38·94%) and (30 μg mol l−1: 37·75%)), could be
divided into two groups. The activity changed in accordance with the presence of phenylalanine. Moreover,
compounds 1–9, which possess phenylalanine, showed different activities according to their structures. The
hydroxyl-containing compounds 7 ((60 μg mol l−1, 53·18%) and (30 μg mol l−1, 55·47%)) and 8 ((60 μg mol l−1,
56·87%) and (30 μg mol l−1, 53·11%)) showed relatively lower activity levels than did compounds 1–9. Compounds
1 ((60 μg mol l−1, 70·72%) and (30 μg mol l−1, 66·61%)) and 2 ((60 μg mol l−1, 47·37%) and (30 μg mol l−1, 49·10%))
were compared to evaluate activity according to the compound's isomeric structure; the
stronger activity than the

LD-form.

LL-form

of the isomer had a

According to these results, to possess good inhibitory activity, a phenylalanine

group must be present, and the isomer must be the

LL-form.

Furthermore, lacking hydroxyl groups and possessing

proline, leucine or isoleucine residues ensures strong inhibitory activity.

Keywords: 2,5-diketopopperazine, Gajuknamu kimchi, IL-6, Lactococcus lactis KR-050L, STAT3
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Seungyup Jeona,*, Ashish A. Rokadeb, Jin Mo Kimc,Chiwon Moond, Seong Soo Parke
a,c,d
R&D Center, CFC Teramate, Busan, Korea
b,e

Department of Industrial Chemistry, Pukyong National University, Busan, Korea
a,*

e

E-mail address: jsy@cfctm.com

E-mail address: sspark@pknu.ac.kr

1. Background
As demand for energy saving increases, interest in window films with solar energy shielding
performance is increasing. Window film performance required in the market is high visible light
transmittance and infrared ray blocking performance. The infrared absorption type film emits a
part of the absorbed heat to the inside, the solar energy blocking effect is lowered. So the
reflection type film is preferred.
Reflection typewindow films in the film market are fabricated through metal deposition.
However, the deposited metal film has both visible light reflection and radio wave transmission
problem due to reflect all wavelengths. In order to solve these problems, a technique of reflecting
only a desired wavelength will be required.
Near-infrared (750 to 1400 nm) energy is considerable in the infrared region of the solar
spectrum. So, it is most efficient to block near infrared rays for shielding solar energy. In this
study, we want to develop a near-infrared reflective material to solve two problems.

2. Results
The transmittance and reflection of the coating film were measured in order to confirm the
influence of the surfactant and the purification of the reaction solution. The peaks of
transmittance do not appear in the film coated with the unpurified solution, but peaks appear in
the solution. On the other hand, the film coated with the purified solution obtained a transmission
graph with a peak similar to that of the synthesis solution.
As a result of the reflection measurement of film, reflection peaks appeared in the coating film
prepared by solution with some surfactant. But reflection peaks do not appeared in the coating
174

film prepared by solution with the other surfactant.
We measured various properties required to use silver nanodisc film as window film. The visible
light transmittance of silver nanodisc films is as high as 60%. Other properties such as
reflectance haze were also measured in accordance with the window film specification.
3. Acknowledgements
This work was supported by the Technological R&D Program of SMBA (C0548880)
Keywords: Silver, nano-disc, Near-IR, reflective film, solar shielding
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ICCBES-0158
Development of Diagnostic Tool for Identification of HCl Exposure to
Veterinary Cow and Human Using Saliva Analytical Technique
Hyeonjeon Chaa, Naree Parka, Junho Jeona,b,*
a
Department of FEED of Eco-Friendly Offshore Structure, Changwon National University,
Korea
b

Department of School of Cvil·Environment·Chemical Engineering, Changwon National
University, Korea
*

E-mail address: jjh0208@changwon.ac.kr

1. Background
About 400 chemical accidents occurred for last five years in Korea. The accidents would damage
on the surrounding environment, livestock and human health. However, it is difficult to identify
and quantify the damages since accident chemicals shortly disappear and is hardly detectable at
the site with conventional analytics. This study is aimed at developing a diagnostic tool to
identify HCl gas exposure by measuring Cl- in saliva of livestock and human.

2. Results
Background Cl concentrations in saliva were ranged from 7 mM to 17 mM for cow and from 6
mM to 13 mM for human, respectively. The concentration of HCl in the chamber was fluctuated
around 40 ppm at the beginning and gradually decreased. It should be noted that acute exposure
guideline level 2 for HCl causing irreversible adverse health effects is 43 ppm for 30 min
exposure. As a result of exposure, Cl- concentration in saliva reached up to 25 mM after 20 min
exposure and remained constantly. The maximum Cl- concentration is significantly greater than
the levels observed for unexposed saliva, indicating an evidence of HCl gas exposure at
considerable concentrations. The kinetic chamber system can be applied for other airborne or
volatile chemicals such as benzene and toluene which are frequently causing chemical accidents.
-

Keywords: chemical accidents, HCl gas, saliva, quenching technique
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ICCBES-0169
Relationship between Atmospheric Visibility and On-Time PM2.5 in a Small
Island of Taiwan
Chin-Hsaing Luo
Department of Safety, Health and Environmental Engineering, Hungkuang University, Taiwan
E-mail address: andyluo@hk.edu.tw
1. Background
The visual quality of the general public is directly related to atmospheric visibility of the
concerned area. Statutory PM2.5 measurement belongs to point monitoring. However,
atmospheric visibility measurement belongs to monitoring on the landscape (Luo et al., 2011;
Luo et al., 2005). We can confirm whether the time average causes the different relationship
between PM2.5 and atmospheric visibility in this study.
2. Results
Figure 1 shows the relationship between PM2.5 mass concentration (μg/m3) and on-time
monitoring visibility (km) at the Kinmen Air Quality Monitoring Station. By linear regression
processing, it is basically impossible to confirm relationship between the hourly concentration of
PM2.5 and visibility. According to the relationship between 4-, 8-hour mean concentration of
PM2.5 and visibility (km), the long-term observation that the correlation between PM2.5 mass
concentrations and visibility can lead to the expected trend. Particles can cause a decrease in
visibility, but this trend does not exist in a short period of time. In addition to monitoring
differences in the effective range, related factors including growth mechanism of particles,
meteorological conditions and atmospheric diffusion on a small island (153.1 km2) with flat
terrain result in dependency difference between visibility and particle concentration
measurement.
Keywords: Atmospheric visibility, PM2.5, environmental monitoring, air quality
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Figure 1: The relationship between hourly (left), 4-hour average (middle), 8-hour average (right)
monitoring concentration of PM2.5 and on-time visibility.
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ICCBES-0173
Reproduction of Polyurethane by Waste Polyurethane Glycolysis with
Heterogeneous Catalysts
Alex C.-C. Chang*, Yi-Tzu Chiu, Yu-Shuan Lin
Department of Chemical Engineering, Feng Chia University, Taiwan
*
E-mail: acchang@fcu.edu.tw
1. Background/ Objectives and Goals
Polyurethane (PU) was originally synthetized by Otto Bayer in 1937 in Germany. This material
is very stable on a lot of different applications, such as, transportation, packaging, footwear, paint,
and insulation component for refrigerators and buildings. In 2016, approximately 18 million tons
of PU will be produced and 3/4 of them were in foam format. Asian countries used most of them.
2. Results
With the addition of sodium hydroxide and sodium acetate as the catalyst in the glycolysis, more
wasted PU can be dissolved than that without the presence of the catalyst. The reaction time to
reach the equilibrium condition is almost the same. If the reaction was catalyzed by the proposed
heterogeneous catalyst, the more waste PU can be dissolved into the glycolysate with a shorter
reaction time. Furthermore, the spent catalyst can be removed from the mother glycolysate
solution easily upon the completion of the reaction.
The glycolysate of the by different catalysts were also re-synthesized to form the recycled
polyurethane. The thermalgrametric analysis of the recycled polyurethane from the
heterogeneous catalyst showed very similar to the original waste PU. The results showed a
potential route to reproduced the polyurethane from the recycled method.
Keywords: Polyurethane, glycolysis, recycle, heterogeneous catalysts, green technology
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Photoelectric Decomposition of Water with Visible Light ―Investigation of
Cu2O Thin Films
Wei Li*, Y. Ohta, M. Kitayama
Graduate School of Life and Environmental Chemistry, Fukuoka Institute of Technology, Japan
*
E-mail address: mbm16210@bene.fit.ac.jp
1. Introduction
Since Copper (I) oxide is rich in nature, nontoxic, inexpensive, and is a direct transition
semiconductor having a band gap of 2.2 eV, it has been recognized as a promising material for the
solar photovoltaic generation. Cuprous oxide has a theoretical photoelectric conversion efficiency
of 20％ under the solar illumination condition of AM1. However, because of the existence of
defects (Cu+ vacancy) as acceptors, it is intrinsically the p-type semiconductor, and has been
known that it is difficult to produce the n-type Cu2O, and in addition, to realize the theoretical
conversion efficiency because the Cu2O surface is chemically unstable.
A variety of methods such as the wet chemical method, thermal oxidation method, hydrothermal
method, and electrochemical method was reported for producing the Cu2O electrode. Among these
methods, the wet chemistry method and the thermal oxidation method would be simple and
suitable for mass production. And the electrical resistivity of Cu2O thin film changed from several
Ω · cm to 1014 Ω · cm depending on the manufacturing method. Doping Na ion to the Cu2O thin
film increased the hole concentration, and hence, the resistivity was able to reduce from 103 Ω · cm
to 101 Ω · cm.
The purpose of this research is to investigate the optimum condition for producing Cu2O thin film,
and to measure its electrical resistivity. It will be final goal of this research to develop BiVO 4 /
Cu2O heterojunction solar cell using Cu2O thin film with controlled resistivity, or to achieve the
photo electrolysis of water using the same system.

2. Expected results/Conclusion
The effect of annealing temperature was examined. Experiments have been carried out by
changing the annealing temperature from 400 to 900°C. It was found that the higher the annealing
temperature became, the more uniform microstructure of the Cu2O film was observed on the
surface of copper plate as shown in Fig. 1 (a)~(d).
The elemental analyses of Cu2O thin films and Cu2O/Cu interfaces were carried out using the
GD-OES. Fig. 2 shows a typical result. Since the oxygen content of thin film surface is much
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higher than that of the bulk, which suggests that the thin film surface be oxidized to be CuO due to
the high oxygen partial pressure. An abrupt change of chemical compositions, Cu and O, is
observed between the Cu2O/Cu interface, until which a layer with almost constant chemical
composition is observed suggesting that this layer is Cu2O.
As a result, the following conclusions were obtained:
(1) As the reaction temperature of the Cu2O thin film became higher, the thin film became uniform.
A dense thin film was formed on the surface of copper at a heat treatment temperature of 800 ° C.
(2) The range of the resistivity (ρ) of the produced Cu2O thin film was in 1.476 × 10 3 Ω · cm to
5.260 × 10 3 Ω · cm ,and by doping Na+ to reduce it to ~101 Ω · cm.
Keyword: solar cell, Copper (I) oxide, thermal oxidation method, Na-doping
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E-mail address: skyyocray@gmail.com
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Technology,Taipei,Taiwan
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1. Background
Particulate Matter 2.5 (PM2.5) is a global health issue that people are facing around over the
world. Such as a small island with a well-developed industry and heavy ongoing traffic like
Taiwan, public attention on air quality are increasing even its air quality has been constantly
being improved in the last decade. Taiwan EPA pushed forth a target concentration of 15µg/m3
PM2.5 concentrations. Each cities and counties in Taiwan are currently developing a precise
policy for air pollution reduction, with 14 major restrictions and control measures, targeted
towards the power industry, diesel fuel engines or burning boilers. For the purpose of air
pollution reduction, additional control measure will be implemented in our study, the cost and
benefit of air quality control measure mitigation will be examined in the most pollutant area of
Taiwan, Kaohsiung and Pingtung(KP).
2. Methods
By using Taiwan Emission Data System (TEDS 8.1) from the year 2010, this study uses the
Weather Research and Forecasting (WRF) Model and Community Multiscale Air Quality
Modeling System(CMAQ) to analysis the benefit air pollution mitigation. Through CMAQ
modeling to simulate the air pollution mitigation of the Kaohsiung-Pingtung area in 2020, this
study is split into two parts as following. The first part is the calculation of control measure
cost of different reduce scenarios, at which data is collected through research and on-site
investigation. The second part is the analysis of air quality mitigation, to analyze the
effectiveness and results of different control measure policies. The distinguishing feature of
CMAQ is in the concept of “one atmosphere,” where simulation of multiple air pollutant
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dispersion under different spatial conditions, including primary pollutants and secondary
pollutants of PM2.5. The advantage is that analysis of long-term air pollutant dispersion and
different pollutant concentrations can be studied, providing information and testing the
effectiveness of different control measure policies.
3. Results
In this study attainment of KP air quality is set as the control goal, NOx and SOx control are the
major control targets to set up scenarios to evaluate their control benefit on air quality, these
scenarios are designed to analysis the air quality.
Our study analysis shows the attainment goal can be reached in the control scenario module if
the NOx emission reduce 19%, NMHC emission reduce 5%, SOx emission reduce 32% and
PM2.5emission reduce 11% in southern Taiwan, air quality benefit will be PM2.5 concentration
reduced 6.8 μg/m3 in southern Taiwan.
With PM2.5 as an example, primary control measures are cyclone filtration units on oil-fired
boilers, container filtration units on fuel power plants, control on area sources such as
construction sites, totaling around 6846~8606 million NTD. The control measure for SOx is
the setup of FGD equipment on coal-fired boilers and shoreline power system with a cost of
0.33~25.9million USD. For NOx, the control measure is split into three different emission
sources, area source, stationary source and mobile source, with a total cost of approximately
834~872million USD, especially towards emission control from buses and transportation
industries. VOC control is majorly focused towards two-stoke motorcycles, with a cost ranging
between 131~700 million USD.
The results show the ratios and correlation between control measures and mitigation. If PM2.5
can be reduced by 14% in the Kaohsiung-Pingtung region, the concentration of PM2.5 will be
reduced to 40.4μg/m3 from 47.2μg/m3, with a difference of 6.8μg/m3. This study discovered
that the utilization of shoreline power plants will reduce NOx and SOx emissions by a substantial
amount. For PM emissions to be reduced, area sources such as exposed regions or
constructions sites must be restricted, in order to reach maximum benefit for air quality.
Keywords: air pollution reduction, emissions control cost, air quality model
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Governance in Freshwater Fisheries: Challenges and Troubles in Case of
Phayao Lake, Thailand
Daracha Thiammueang*, Arnuparp Wankanapol
Faculty of Fisheries Technology and Aquatic Resources, Maejo University, Chiangmai, Thailand
*
E-mail address: daracha16@gmail.com
Abstract
This study on governance in freshwater fisheries: challenges and troubles aimed to assess the
fisheries governing in Phayao lake, Phayao province, Thailand. Using key informants and
participants observation were examined on governability assessment in terms of what
characteristics of the natural and social systems associated with the fisheries of the governing
system, also their interactions that may be challenges and troubles towards successful fishery
governing in Phayao lake. The result showed that natural system-to-be-governed were
considered to high level in terms of diversity and complexity, with a moderate level in dynamics
and scale that led to big challenges in fisheries governing. While the socio-economics
system-to-be-governed were examined to moderate level in diversity and complexity that caused
more troubles. For governing system, high level diversity that was found in Phayao lake could be
a contributing factor however the high level in complexity of Phayao lake system was found too
that might be a trouble due to overlapping obligations of the governing system especially
government actors. Finally, high interaction among system-to-be-governed and governing
system were moderate to high level in terms of the appreciation/collaboration which could be
leading to fisheries governing successfully. Whereas, the representation/participation aspect was
quite low, many activities in the communities relied on only the headman. Encouraging people to
participate is needed in fisheries governing.
Keywords: fishery management, fisheries governance, governability assessment, Phayao lake
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a
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*
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Nitrogen (N) is an important element for life due to its relevance for biomass production and
energy generation; therefore, it is often a limiting factor to primary production. To overcome this
situation, N-rich fertilizers and wastewater (which contain organic N-forms and N-NH4+) are
used to increase crop yields. These N-inputs result in nitrate leachates reaching the aquifer in
agricultural districts, contaminating groundwater and promoting health risks from drinking water
and eutrophication in surface waters.
Previous studies suggest the existence of denitrifying bacteria in groundwater microbiota, which
remove nitrates and nitrites by converting them into gaseous N forms (N2O and N2). Nonetheless,
we can also identify other bacteria able to remove N in the aquifer, such as anaerobic ammonium
oxidizing bacteria (anammox bacteria) and nitrite-dependent anaerobic methane oxidizing
bacteria (N-DAMO bacteria). Denitrification is widely distributed into the microorganisms and
the most studied in groundwater. Yet, anammox bacteria has been recently detected in
groundwater and paddy soils, but the information is still scarce, not to say for N-DAMO.
In this work, we studied the bacterial diversity in a shallow aquifer mainly formed by irrigation
practices with wastewater in an arid zone in Central Mexico. Metagenomic DNA was extracted
from wastewater and groundwater samples from different monitoring sites at different months.
16S rDNA analysis were done to survey the bacterial component. Subsequently, we screened
some potential pathways involved into N-removals using genes as hzo (encoding for the
hydrazine oxidoreductase) for anammox, nosZ (nitrous oxide reductase) for denitrification, and
nod (NO dismutase) for N-DAMO. These genes were cloned and sequenced, and furthermore
quantified by qPCR.
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Our results suggest the presence of the three pathways in the shallow aquifer, where
denitrification is the most abundant and active process, meanwhile anammox and N-DAMO are
present and active processes, but less in a lesser proportion. We also identify the diverse bacteria
involved including Brocadia spp. and Scalindua spp., which are responsible for anammox
transformations, and Candidatus Methylomirabilis sp. for N-DAMO; besides a series of
uncultured bacteria from different studies related to denitrification.
Keywords: Groundwater, denitrification, anammox, N-DAMO
Funding: This work was supported by the Consejo Nacional de Ciencia y Tecnología, Proyecto
de Ciencia Básica [SEP-CONACYT 256332].
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Abstract
In the natural environment rainfall infiltration and ground surface evaporation continue to recur
repeatedly. This phenomenon affects the mechanical behavior of the unsaturated soil layer on the
ground surface and the thickness of the weathered soil, which has a significant effect on shallow
foundation structures, pipelines and slope safety. Understanding the relationship between surface
soil water content and soil matric suction is an important step in the study of unsaturated soil. In
this paper, an undisturbed soil column specimen was retrieved from the laterite terrace in
Northern Taiwan. A tensiometer was installed in the specimen at different depths; at the top of
the soil column there was 20 cm of ponded water for carrying out a drying-wetting test in the
laboratory. The test ran from midsummer to the winter season, lasting for 150 days; during
which time soil matric suction variations were observed. The test results showed that a higher
ambient temperature affected soil moisture evaporation; however, in the winter season, although
there are monsoons and low temperatures, soil moisture evaporation still occurred. The variation
of matric suction with time was discussed. Drying and wetting alternately had an effect up to a
depth of about 50 cm below the surface.
Keywords: Unsaturated soil, Matric suction, Infiltration, Evaporation, Drying-wetting test
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Abstract
Flax fiber have some advantages, such as high specific strength, short growth cycle, wide variety
of resources and low cost, etc. As a kind of reinforced fiber used in the civil engineering
structure, the flax fiber could reduce the consumption of non-renewable resources and damage to
the eco-environment. Therefore, in this research, the flax fiber sheets were used to strengthen the
reinforced concrete (RC) beams. It will explore the applications of flax fiber as structural
materials in the civil engineering. The research achievements will lay the theoretical and design
foundations of the natural FRP composites in the civil engineering. There have some important
scientific significance and practical values to develop the green and sustainable structures.
Keywords: flax fiber, FRP composites, reinforced concrete beam
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1. Background
Vibration based measurement systems have been used for health monitoring of the infra
structures. The systems can be utilized to detect crack or deformation induced by cyclic loading
or sudden stress on the structures such as dam, bridge, tall-building, and tunnel. When the
vibration sensors (e.g., acoustic emission or micro seismic) are installed in the target structure,
the sensors have to be embedded with the coupling materials in drilled hole of the structure. The
coupling material plays an important role to ensure the reliability of acquired signals. In this
study, evaluation method of coupling material are proposed in terms of workability, setting
ability, and propagation ability; in addition, the coupling materials are graded to present the
proper material according to the evaluation criteria. This study helps to decide the proper
coupling material for sensor installation in fields.
2. Methods
The coupling process can be classified into three stages with times; injection, setting, and curing
stage. The first stage is an ‘injection’ of coupling mixtures combined with coupling material and
water for installing the sensor in the drilled hole. And, the second stage is a ‘setting’ of coupling
mixtures to fix the installed sensor in hole. Finally, the ‘curing stage’ is a hardening process of
the coupling mixture related with characteristics of wave propagation.
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The characteristics of the coupling material mainly depends on the water proportion in unit
weight of coupling material (i.e. water-cement (w/c) ratio). To explore the effects of the proper
water contents, Portland cement specimens were prepared as coupling materials according to the
w/c ratio (less than 2.0). In the experiments, laboratory tests were performed to estimate
workability, setting ability, and propagation ability. For estimation of the workability, apparent
viscosity was measured in the injection stage. And, for setting ability, bleeding ratio was
obtained after completion of curing. Finally, elastic wave velocity and damping ratio were
acquired by the free-free resonant column test for the propagation ability. The abilities were
evaluated and were ranked together for determining the proper coupling materials.
3. Expected Results
In the experiment, when the w/c ratio is increased, the workability is increased. On the contrary,
both setting ability and propagation ability are decreased when the w/c ratio is decreased.
Because the considered abilities are revealed to be conflict relation according to the w/c ratio, it
is important to determine the appropriate w/c ratio for guarantee of the detected signals
sensitivity. The coupling material was estimated by the proposed evaluation method. The
proposed evaluation method show meaningful analysis for determination process of the coupling
material with w/c ratio. This method can provide proper information for sensor installation and
guideline for coupling material selection.
4. Acknowledgments
This work was supported by the National Research Council of Science & Technology (NST)
granted by the Korea government (MSIP) (No. CRC-16-02-KICT, NP2016-055)
Keywords: Structure health monitoring, Sensor installation, Coupling material, Evaluation
method
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1. Objectives
This research aims to develop a digital platform providing interaction among technicians,
engineers, and scholars. This platform is intelligently equipped with the rules of analyzing
available information from controller and/or sensors installed in injection molding machines and
molds. The rules are designed to justify the performance of machines, to provide reasonable
process parameters setting, to predict machine and injection molding quality, to recommend the
optimal setting of process parameters, and further to establish a computer-vision based quality
inspection system. The engaged methods can offer injection-molding industry with methods on
promoting quality control and developing intelligent injection molding machines.
2. Expected Results
Nowadays, quality control of injection molding machine has been rarely paid attention in the
industry. Particularly, conventional control of injection molding machines based on statistical
analysis of molten resins is insufficient since omitting the density and viscosity variations of
molten resins. This study uses important process parameters profiles such as injection pressure to
reveal the actual injection molding quality. The expected results are drawn as follows:
(1) This study aims to build up a standard intelligent molding test procedure based on process
parameters and additional sensing signals from the mold to obtain a set of robust process
parameters, in which the molding test information is further used as a reference for process
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parameter optimization and quality inspection.
(2) It also generates techniques of inspecting the performance of injection molding machines,
identifying the reasonability of process parameters setting, predicting injection molding
quality, and further suggesting optimal process parameters setting.
Keywords: Injection molding machine, process monitoring, intelligent molding, process
optimization
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Abstract
This article describes the Pontoon Bridge installation problem. The Pontoon Bridge is called as
Foldable Bridge which was designed to carry a heavy vehicles and trucks as a floating bridge or
ferry. Until now, the installation job is almost done by hand without considering the worst case
which illustrates the disaster situation. It means that the installation job may be impossible in the
hailed bullets situation. In this paper, the authors propose a new installation strategy to overcome
all situations including the wartime.
Keywords: Pontoon bridge, heavy vehicle, floating bridge, disaster, installation
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Abstract
The Weibull distribution is commonly used to model components and systems, mechanical
fatigue failures, and some corrosion processes. Herein, based on a lifetime-performance index,
we design acceptance-sampling schemes for a Weibull population with and censoring using
statistical and decision-theoretic methodologies that minimize the number of failures required
during inspection.
Keywords: acceptance sampling; Type II censoring; quality assurance.
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