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Since establishment in 2006, SEA TUC (South East Technical University Consortium) has created 
valuable and attractive opportunities for member ii stitutions by offering chances for faculty 
members to get PhD degrees at SlT, and organizing scientific symposium, altracling participation 
of increasing number of lecturers and st1.1e1ents year by year. The symposium lhis lime is the 4 th 

symposium, held on 25'11 -26th February 20 I 0, and at Sb ibaura Institute of Technology (SIT), Japan. 

Symposium 20 IO continues to focus on 6 mnin fields including energy and environment, 
information technology, architecture-urban planning-design, bioscience and engineering, robotics 
and mechanism, and materials science. The total number of papers printed is 101, which over 
exceed those of the 3rd symposium and nearly triple those of the 2"d sympo ium. The increasing 
m1mber of pap�rs submitted over Lh 4 symposiums is an nbsol.utc evident for lhe popularity of the 
proceeding among professms and students of the member institutions nnd within regional and 
int rn:it.ional st:ientific community as well . .II is nlso an eloquunl prooffi r the continuous su1,; ess of 
symposiums over the years. 

The symposium this time is strongly believed to continue promoting exchange of advanced 
scientific and technological information among speakers and participants beyond the research 
topics tUld strengthen the successful collaboration in education and research among member 
institutions. 

Finally, on behalr of rga111z111g 'ommittee, I would li.l·e to express high appreciation to Shibaura 
[nstitute of Technology for facilitating the rgc1nizing task and providing symposium venue, and 
Hanoi niversity of Technology for their great effort with organization duties. My appreciation is 
lso to scientists, researchers, and students who have submitted papers and actively participated in 

:he symposium, contributing to the success of the symposium 20l0. 

Prof. Dr. Ha Duyen Tu 
SEA.TUC President 

4th 'SEATU Symposium 
Vice- President of HUT 
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Time Table of 4th SEATUC Symposium, Japan Feb. 25-26, 2010 

Room301 Room302 

Session I Field Presenter Time Session / Field Presenter 

Opening Session of SEATUC Symposium & Intensive Workshop Program "Engineering education to foster human resources for innovation" 

9:45- Opening Adclress 

10:00- Keynote Lecture & Panel Discussion 

Session A-1 A-OJ (KMUTI) Prasitchai Promliphonkul 
A-02 (SC) Takashi Ishidou 
A-03 (SC) Akbar Adhuitama
A-04 (SC) Aswin lndraprastha

Architecture,Urban Planning and Design A-OS (SIT) Nafisa Binti Hosoi 
(Chairpersons: SIT, UTM) J.-06 (SIT) Makoto Itoh 

A-07 (UTM) Kei Saito
A-08 (lITM) Norliza bt. Mohd Isa

Session A-2 A-09 (UTM) Ismail Bin Said
A-10 (lITM) Mohd. Hamdan Bin Ahmed
Jl.-1 I (UTM) Ismail Bin Said 

Architecture,Urban Planning and Design A-12 (U'IM) Sumaiyah binti Othman 
(Chairpersons: SIT, UTM) J\.-13 (lJTM) SapuraMohamad 

.11.-14 (U:M) Ismail Bin Said 

Session A-3 ,\-15 (UTM) Hamidah Ahmad 
A-lb (UTM) Mohd Hisyam Rasidi

Architecture,Urban Planning and Design A-17 (KMUTI) Viroat Srisurap3!1.on 

(Chairpersons: SIT, UTM) 

Break 

Session M-1 \1-01 (KMl.JTf) Weernsuk Surareungcbai 
--------1 \-1-02 (SIT) Nor Akmal Fa<lil 

M:!terials Science 
(Chairpersons: SIT, KMUTT) 

�-03 (SIT) T-etsuya Olcuyama 
�-04 (SIT) Takeshi Saito 
�-05 (SIT) Tatsuhiko Aizawa 
M-07 (lTM) Mohd Nasir Tamin 
M-08 (SIT) Keiichi Hagiwara 
M-09 (SlT) Akito Takasaki 

13:00 Session B-1 B-09 (KMUlT) Pravate Tuitemwong 
1------------------1 B-10 (KMUIT) Komkanok Aryusuk

Bioscience and Engineering 
(Chairpersons: SIT,KMUTI) 

1S:40 

Break 

16:00 Session B-2 

B-11 (KMUlT) Pantbip Boonsong
B-12 (SIT) Akim IZUMIY A \ 
B-13 (SIT) Hei.zo KAJIWARA
B-14 (SIT) Azham Zulkbamain
B-15 (SIT) Tomohisa Kato
B-16 (SIT) Y oshihiko Ito

B-17 (SIT) Nobutaka MAEZAKI
----------------< B-18 (SIT) Nobuo Watanabe

Bioscience and Engineering 
(Chairpersons: SIT ,KMUTT) 

18,00 

B-19 (UTM) Eraricar Salleh
B-20 (UTM) Fong Wan Heng
B-21 (UTM) Roshafima Rasit Ali
B-22 (UTM) Siti Hamidah Mohd-Setapar

cio�gfo.r 0:iY 1 

9:00 

11:00 

SessionR-1 R-09 (SIT) Makoto Mizukawa
1--------------i R-02 (SIT) Kanlaya Rattanyu 

Robotics 
(Chairpersons: SIT, HUT) 

R-03 (SIT) Ngo Truog U1II1 
R-04 (SIT) Masaru Ide 
R-05 (SIT) Weerachai Skulkittiyut 
R-06 {SIT) Kazuo Naito

11:20 Session R-2 R-07 (SIT) Katsuhiro MAYA.i\1A 

13:20 

f----------------� R-08 (SIT) Motoki TAKAGI

Robotics 
(Chairpersons: SIT, UTM) 

R-10 (SIT) Akim Shiiµaba
R-1 l {SIT) Kazuhisa Ito
R-12 (SiT) Yoshiyuki SHlBATA
R-13 (UTM) Manuki Khalid

*. The first alphabet of each field is used to mark different session (Architechture, )!ioscience, Energy, Information, Materials, Robotics) 
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12:30 

Feb. 25 15:40 

16!{)0 

I 8:40 

I :40 

19:UO 

9:00 

Feb. 26 

13'30 

----- - _...,a_"'· -nu �.a.:,.n. .I. UL �y1npos1um, Japan Feb. 25-26, 2010 

Room 303 Room 307 

Session/ Fidd Presenter Time Session / Field Presenter 

Opening Session of SEAT UC Symposium & Intensive Workshop Program "Engineering education to foster human resources for innovation" 

9:45- Opening Address 

I 0:00- Keynote Lecture & Panel Discussion 

------�-------< E-02 (KMUIT) Nirus Tipsomaiynna 

Energy and Environment 

(Chairpersons: SiT, HUT) 

Session E-2 

E-03 (KMUTT) Suclutpa etprndil 
E-04 (KMU'IT} Krittika Tanprasert 
E--05 (KMUTI') .Ni.cllmin Lnnngsa-anl 
E--06 :srr, Nguyen Due Tuyeo 
E-Oi �SIT) Arwindru Ruqiawao 
E-08 (SIT) 'Misab ABDUL R,\HIMAN 

E-J9 (SIT) Nobuaki Nishimura 
---------------1 E-lO (SIT)Goro Fujita 

Energy and Environment 

(Chairpersons: SIT, !TB) 

E-11 (SIT) Satoshi Matsumoto 
E-:2 (SIT) Suharyanto 
E-13 (UTM) Rubita Sudinnan 

E-14 (UTM) Lee Yoke Lai 
E-15 (UTM) MakbuJ Anwari 
E- I 6 (OTM) Ho Chin Siong 

IS:40 

l-01 (SIT) Khrisna Ariyanto 
1------------------i l-!S (SIT) Shigeki Nakamura 

lnformatioo Technology 

(Chairpersons:SIT, lJTM) 

1-03 (SIT) Phat Nguyen Huu 
1-04 (SIT) Keita Nabeta 
1-06 (SIT) Yuuki Kuribara 
1-07 (SIT) Shunsuke Kobayashi 
1-08 (SJT) Satoshi Aoki 
l-05 (SIT) Sittapoog Settapat 

Break 

!6:00 Session I-2 1-09 (SIT) Hiroyuki Kawamura 

18:00 

9:00 

10:40 

11:00 

ruo 

_______________ __, 1-10 (SIT) Shin Hasegawa 

Information Technology 

(Chairpersons: SIT, UTM)) 

Session I-3 

1-11 (SIT) Hung Yu Shih
1-16 (SIT) Keizaburo Nishina
1-13 (SIT) Kaoru Koshimizu
1-14 (SIT) Tomoki Takemura

1-02 (SIT) Tran Minh Quang
________ _, l-12 (SIT) Nurzal Effiyana binti Ghazali 

1-17 (SIT) Hiroki Murata
l.nfol'Illlltion Technology 1-18 (SIT) AkiraAiba 

(Chairpersons: SIT, UTM)) l-19 (SIT) Eiji Kamioka

Break 

Session 1-4 I-20 (SIT) Michiko Ohkura 
----------1 1-2 l (SIT) Masaomi Kimura 

Information Technology 

(Chairpersons: SIT, OTM)) 

l-22 (SIT) Takumi Miyoshi 
1-23 (UThl) Abu Sa.hmah Mohd Supnat 
l-24 (UTM) Khaintl Aouar Abdullah 

Symposium Closing_: HUT·&.next host i.tmv

*. The first alphabet of each field is used to mark different session (,ychitechture, !!ioscience, Energy, fnformation, Materials, Robotics) 
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Time 

9:45 

12:30 

14:00 

Feb. 25 14:20 

14:20 

16:50 

16:50 

17:30 

Time Table of Intensive Workshop, Japan Feb. 25, 2010 

Room306 

Opening Session of SEATUC Symposium & Intensive Workshop Program "Engineering education to foster human resources for innovation" 

9:45- Opening Address 

10:00- Keynote Lecture & Panel Discussion 

Introduction to the Workshop 

l-----------------------------------------------------------1 

Presentation for 6 persons 
The talk is 15 minutes for the presentation and 10 minutes for the Q&A. 

1----------------- -----------------------------------------l 

Discussion 

iii 



Program for Fostering Human Res urces with Sigma-Type Integrative Ability 
SHIBA URA INSTITUTE OF TE HNOL GY 

Timetable of Intensive Workshop 

■ Date 

■ Venue 

February 25th (Thursday) 14:00-17:15 

Room 5, Shibaura Campus, Shibaura Institute of Technology 

*) The talk is 15 minutes for the presentation and 10 minutes for the Q&A. 

14:00-14:20 

14:20-14:45 

14:45-15:10 

Introduction to the Workshop 

"Mobile Context-Wareness for Traffic Estimation" 

Tran Minh Quang and Eiji Kamioka, Shibaura Institute of Technology 

"Radical Oxygen Species Change Cancer Treatment 

-Synthesis of New Type of Anticancer Drug-"

Kohei Imai 1, Asao Nakamura 1, Haruhiro Okuda2 and Kiyoshi Fukuhara2, 

1 Shibaura institute of Technology, 2National Institute of Health Sciences. 

15:10-15:35 

''User-Centric Soft Handovers between U.'/IJTS-WIMA.Xfor Voice Service Using 

SCTP with Two Thresholds" 

Nurzal Effiyana binti Ghazail 1
, Eiji Kamioka 1

, Abu Sahmah Mohd, Supa' at2 and 

Sharifah Hafizah Syed Ariffin2 

1Shibaura Institute of Technology, 2Universiti Teknologi Malaysia. 

15:35-16:00 

16:00-16:25 

"A Progressive Developing of Torque 1ra11sferri11g Mechanism for Superconducting Mixer" 

Atikom Wongsatanawarid, Yotaro Shimpo, S. Kobayashi, Hironori Seki 

Shibaura Institute of Technology. 

"Demands of Medical Robotics Field and Relevance to Our Researches" 

Masaru Ide 1
, Makoto Mohri2, Pierluigi Beomonte Zobet3 , Hiroyuki Koyama1 , Shin-ichiro 

Yamamoto1 and Takashi Komeda 1 

1Sbibaura Institute of Technology, 2Mohri Hospital, 3University of L' Aquila

16:25-16:50 

16:50-17: 15 

"Protein Jllfovement Vi ualization Ad•1antagcs in Medical Science and Biotechnology'.' 

Naoto E awnsaki, Shibaura Institut- ofTechn logy. 

Discussion. 

/I' 



----···--· 

-, 

Architecture, Urban Planning and Design 

A-01 Integrated Design Strategies in Energy - Efficiency oflndustrial Buildings in Tropical Climate 

(KMUTT) Acharawan Chutarat and Prasitchai Promliphonkul 

A-02 Analysis of Urban Form by Traffic Network in Tokyo 

(SIT) Tnkashi Ishidou and Makoto ltoh 

A-03 Barrier of Diffusion and Adopter Categories of Electronic Bidet Toilet in Indonesia 

(SIT) Akbar Adhuitama 

A-04 Approximate Enclosed Space Using' Autonomous Agent 

(SIT) Adswin lndraprasthn 

. ·-----------

A-05 Visual Landscape Assessment: Objective Assessment using Physical Landscape Data for Cameron Highlands Municipal 

(SIT) Nafisa Binti Hosni 

A-06 Method to Support Restoration and Reconstruction of Historical Buildings Using Virtual Environment Study on Theater Interior 
Through Impression Estimation 

(SIT) Makoto ITOH, Haruhi MIENO, Takahide FUJINUMA, Takashi ISHIDOU, Michiko OHKURA and Yoko 
WATANABE 

A-07 Approach to Design Method for Micro-Scale Landscape in Hot and Humid Climate: A Case Study of New Housing Area in 
Johor, Malaysia 

(UTM) Kei Saito, Ismail Said, Mohd Hisyam Rasidi l and Michihiko Shinozaki 
.i:i::.:"·:.·:.t.~.�r, . ..:.�.::,:c,::;:1,.,.; .:·,,!:,.-,:;-;.,;.;,;::,,·5.·-,..'(.,,_•• 

A-08 Mosque Expansion and Renovations in Middle Class Housing Area 

(UTM) Norliu bt. Mohd Isa and Mohd Tajuddin Rasdi 

A-09 Establishing a green way network for university campus: A Case Study At Universiti Teknologi Malaysia 

(UTM) Ismail Bin Said and Noraini Bt Bahari 

····., .

o,...;.;:.:,:-:�-x;:,;:-,;:..-�-;;;.;.;,,.::-:�!l;,:•�-.. ,1;:-..:.:a·.,:,,�,-�:;..--;,;, 1 . , , ,  0 .,, ·· · . . . ,d • .- . __ ,... .  ,· :1: • ,•·, : .... �- ::1- I'll:'' - .-;, •· ,., :i-, .�, 

A-10 Vertical Green Landscape on Building in Dense Dhaka City - Provides a Sustainable Healthy Life 

(UTM) Mohd. Hamdan Bin Ahmed, Rumana Rashid, Mohd. Hamdan Bin Ahmed and Md. Sayem Khan 

A-11 Visual Forms and Placement of Carved Components in Traditional Timber Houses ofKelantan and Terengganu 

(UTM) Ismail Bin Said and Zumahiran Binti Kamarudin 

A-12 Revitalizing the People's Ufe in Buffer Zone Area in Melaka: a Case Study at an Urban Village, Melaka 

(UTM) Sumaiyah binti Othman and Ismail Said 
·•. •-.- ··•.- · - . ... • .  -

A-13 Ethnology: An Alternative in Indigenous Landscape Planning and Design

(UTM) Sapurn Mohamad

A-14 The morphological transformation of public place in historic town of Melaka

(UTM) lslllail Bin Said and Nor Zalina Hamn

A-15 Singapore's Heritage Landscape Changes into a Multicultural Island-City-Nation

(UTM) Hamidah Ahmad and Muhammad Lutfi

A-16
.. � ""i ·, ,. ,..,. -· -----··· 

Green Deveiopment through Built Fonn and Knowledge Community Environment in the Science City: A lesson based �n the 
case study of Cyberjaya Malaysia and Tsukuba Science City, Japan 

(UTM ) Mohd Hisyam Rasidl 

A-17 Interregional freight Demand Model by Transpo11 Mode 

(l<tvl UTT) Viroat. risut·aila11011, Su kit Wongnoppaduldc:<:lw 
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65 



Bioscience and Engineering 

B-01 Rapid Test for Identification of atfish by Using Loo-Mediated Isothermal Amplification (Lamp) 

(HUT) Trnong Quoc Pbong, Dao ITuy Phong, Do Tbi TJ1u Hn, Marc unpet and To Kim Anh 

B-02 Resenn:h on Anticancer Activity of Snponin Extract From Paunx Pscudoginseng Wall 

(HUT) Do Thi Hon Vien and Vu Thi ulll Quyen 

B-03 Optimization of liqt1cfocllon process by enzyme in ethanol production from dry cassava powder 

(HUT) Minh Thu Nguyen, Van Anh Mai and Thanh Hang Nguyen 

B-04 Rcscnrch on Tan ,uong grr.:cn tea trndem:irk prottiction syslc111 

(HUT) Dang Thi Minh Luyen and Nguyen Thi Tuyet Mai 

B-05 Study Social Representation of Green Bean Cake in Vietnam using the method of focus group 

(HUT) Vu Minh Hang, Tu Viet Pim and Nguyen Thi mir1h Tu 

B-06 Preliminary study 011 lycopenc content of Vietnam-grown tomato varieties 

(HUT) Nguyen Thi Hong Minh, Nguyen Thi Thuy Ninh and Ha Duyen Tu 
-. · #,, , --··,;·:;·,.,. ; ·. 

B-07 ptimization of Technological Factors in Processing of Nern Chuo (Vietnamese Traditional Fermented Meat) Using Starter 

Cultures 

(HUT) Phan Thanh Tam and Ta Manh Rieu 

B-08 Screening Non Aflatoxin-Producing Aspergillus Flavus Using as Bio-CompetiLi\'e Agents 

(HUT) Nguyen Thi Xuan am, Bui Dinh Lam, Nguyen lhi Thuy Huong and Le Quang Tloa 
.·.: ... ; . .

B-09 Inactivation and Cross- ontamir\nlion Models of ampylobacterjej11r1i in Scalding of Chicken P1'oce�s 

(KM UTT) Pravate Tuitemwong, S. Osiriphun, W. Koetsinchai, K. Tuitemwong and L. E. Erickson 

B-10 Purification of Rice Bran Wax by Simple Transesterification 

(KM UTT) Komkanok Aryusuk, P. Numtongkum and K. Kri. nnngkura 

B-1 I Nutuml Pigments :ind olorunt� Extraction from Tiliaooro ttiandra icls li1r Hair Coloring 

(KM UTT) Nptta Laohakunjit. P. Boonsong aud 0. Kerdchoechuen 

8-12 Analysis or Questlonrmire on Appeamncc Similnril.y of PTP Sheets 

(SIT) Akira [ZUM lY A, Yoshitaka OOTSUK.l, Masaomi KIMURA, Michiko OHKURA, Toshio T AKA IKE and 

Fumito TSU l lIY 

B- I 3 A Study on the Foot Structure by Stress Freezing Method 

(SIT) lleizo KAJ1WARA and Tsutomu EZUMI 

3-14 Functional analyses ofno11-catalytic subunit CarBa in extradiol dioxygenase CarHal3b from Pseudumonas rcsinovorans CAl0 

(SIT) Azhom Zulkharnain, Kenichi Iwata and Toshio Omori 

3-15 Development of the locomotor-like passive stepping movement device by injecting jct-\\ :11er 

(SIT) 'omolti�a Knto, Minoru Sato, Shinichiro Yamamoto, Takashi Ko111.:da ,111d Kirnitnka Nakazawa 

1-16 Nucleotide sequence analyses of xenobiotic degrading genes from new marine carhaznk ck'!, adcr strain OC6S 

(SIT) Yoshihiko Ito, Kenichi lwata and Toshio Omori 

:-17 Expc1 imcntal Examination on Mechanical Charactc1 istic in State of Sties, ol \111l i, i;,I I I 'I' I, 1i111 l :.,illt! .1-l limcn,;io11al Stress 

Freezing l\·lethod 

(SIT) Nobuwka M l;ZAK. and Tsutomu EZUMI 

vi 

69 

74 

78 

82 

86 

90 

94 

97 

IOI 

107 

111 

115 

119 

123 

127 

131 



B-18 Development of a Device which allows the Generation of Controllable Shear Stress and Simultaneous Microscopic Observation 
of Platelets in Whole Blood 

(SIT) Nobuo Watanabe, Klaus Affeld, Jens Poethke, Stephanie Schmitmeier, Armin J. Reininger, Leonid 
Goubergrits and Ulrich Kertzscher 

B-19 Water Barrier Properties of Starch/Chitosan B.lend Films 

(UTM) Eraricar Salleh and Ida Idayu Muhammad 

B-20 Bio-Mathematical Concepts in DNA Splicing System 

(UTM) Fong Wan Heng. Nor Haniza Sannin and Yuhani Yusof 

B-2 l Mechanical and Biodegradation Study of Tapioca Starch based Degradable Biofilms 

(UTM) Roshafima E,asit Ali, W. A. W. A. Rahman 

B-22 Antibiotics Extraction using Anionic Surfactant 

(UTM) Siti Hamidah Mohd-Seta[)ar, Mohd. Azizi, C.Y 

Energy and Environment 

ii E-01 J3iosurfactant Produced from Azotobacter vinelandii and its application for Enhanced Oil Sludge Biodegrndation Process 

(1TB) Qomarudin Helmy, Syarif Hidayat, Wisjnuprapto and Edwan Kardena 

E-02 Ulilizatio11 of Wasted Paper Dust as Mixture of Acoustic Soft Concrete Wall 

� ��u:..c.J�·· •. �-,, , .. �,.-, . .  -�- ·••.-� .... •..,..,.,.-.;:-••�";".:. .. ....-?'T.1' - '-r---""rt"P" . . ··:-· 

E-03 Utilization of Wasted Palm Shell in Treatment Process of Water-based Printing Ink Wastewater 

(KMUTT) Suchapa Netpradil, Krittika Tanprasert 
.... ,_ ... ,.. .,..,,..... .. . .  ,, �, ... 

E-04 Prop1.11ties of Ethylene-Absorbing Paper Made from Recycled Pulp Blended with Ashes 

(KMUTT) Krittika Tanprasert and Suchapa Netpradit 

E-05 The Properties of Paper Made from Trunk ofNipa Palm 

(KMUTT) NucharinLuangsa-11rd 

E-06 Tccbnicul Ostac[cs of Dispersed Generation Penetration into Distribution Power System 

(SIT) Nguyen Due 'l'uyen and Garo Fujita 

E-07 Synthesis of Static Power Converter 

(SIT) Arwindra Rlzgiawan, Pekik Argo Dahono and Garo Fujita 
- !"·•. -·-:• . 

·- ""· . . " . ; ,. ,""' .. 

E-08 Comprehensive Study on Total Water Resources Management (TWRM) in Tokyo from Supply/ Demand Side Control Measures

(SIT) Nafisah ABDUL l:lAHLMAN, Jun MATSUSHITA 1, Akihiro OKADAl, Ryo MORISAKil, Katsuya 
SUENOBUI and Yoko HONMA 

E-09 Transmittance Characteristic of Insulating Oil in Teraherlz Wave-Band 

(SIT) Nobuaki 'Nishimurn 

E-10 Discussion on Power Sysletn tvlu11agc111c11t 

(SIT) Gorn Ftu.i.IB 

E-11 Partial Disclrnrgc �·lc:1�111 �,11c111 11 i1l1 Tl1rc� Axes Loop Antc1111a 

(SIT) Svt<ishl l\1r1tsu1l1i'lP. i'vlo1t,ki Souda, Nobutaka Inaba 

vii 

139 
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151 

155 
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164 
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172 
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196 

200 



/ 

....,,,,..
---

· 
E-12 Analysis of Pollutant Load and Impact of Applied Countermeasures on Water Quality of Lake SUWA, Nagano Prefecture, 

Japan: Impact for Integrated Basin-Based Water Quality Management in Developing Countries 

(SIT) ullruyanto and Jun Matsushita 

E-13 The Erroct of Diffbrtnl Sound Frequency Lo Egg Signal tismg Principle Component Ana.lysis 

(UTM) Rubi ta Sudirmnn and Alice Koh Chee 

E-14 Teaching Method of L1rndscapc Ecology S1ullic, 

(UTM) Lee Yoke Lai and Ismail Said 
............ ,·. - - .. 

E-15 Pcrformoncc SILldy ofn Futil ell based Power Electronics System 

(UTM) Makbul Anwari and Budi Yanto Husodo 

E-16 Roadmap of Low carbon Society for Iskandar Malaysia development 

(UTM) Uo 'hi11 Sio11g 

Information Technology 

I-01 Behavior Analysis of Jealousy Strategy under Direct Reciprocity in Multi Agent Simulation 

(SIT) Khrisna Ariyanlo, Akira Aiba 

I-02 Dilfore111i�Llon of Vehicle Mode for Accurate Traffic Congestion Estimation Using Mobile Phones 

(SIT) Tran Minh Quang and Eiji Kamioka 

I-03 Image ompression Algorithm Considering Energy Balance on Wireless Sensor Networks 

(SIT) Phat Nguyen Huu, Vinh Tran-Quang and Takumi Miyoshi 

I-04 Information Extrnction Using Approprillte Str_ing Pnllem Matching 

(SIT) Kejta Nabcla, Masaomi Kimura 

I-05 Wcb-Bnscd 3D Visunliznrirn Frnmew rk For Medical Dt110 

(SIT) Sillapnng Sellapat, Tiranee Achalakul and Michiko Ohkura 

I-06 Tome: The Topic Maps Database Extended 

(SIT) Yuuki Kurihara, Takeshi Hosoya, Masaomi Kimura 

I-07 A Proposal ot' nn Eflicient Technique For K-nearesl Neighbor Search in Memory-Based Reasoning 

(SIT) Shun uke Kobayashi, Masaomi Kimura 

1-08 Estimntion or Human Ac1lvity Area in the Indoor Environm�nt Using Receive Signal Strength Vnriation of IEEE 802.15.4 Nodes 

(SIT) . ntoshi Aoki, Hiroaki Morino 

1-09 Analysis of Channel Use Efficiency in Wireless Mesh Networks by Adaptively by Controlling RTS/CTS Transmission Range 
and Data Transmission Rate 

(SIT) I limvuki l<awanmrn, Hiroaki Morino, Masugi Inoue, Tohru Sanefuji 

1-10 Perfonnanc<;, Evaluati011 of Adaptive Relaying Scheme 0f FEC Errors Packets iu Cooperative Relaying 

(SIT) Shin I aserrnwn, Shin Hasegawa, Hiroaki Morino, Ayako Iwata and Kenichi Miyoshi 

I-11 Call admission Control for Wireless Access Ncl\\ ork Expl0iting Adaptive [v!ultiplc Routing and Load Balancing 

(SIT) l luim Yu Shih, Hiroaki Morino 

l-12 User-Centric Son Handovers Between Vc11ical Netwurks for l111pnil'ing Voice s�1-vice Quality 

(SIT) Nurzal Et'iiyu!lli..fuu.!.1 tjli:11al1. l:i_ji Ka111ink:1. Abu s�1!1111�h 1\lohd. Supa'at. Slwrifoh Hafizah Syed Ariffin 
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204 

208 

213 

217 

221 

225 

229 
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237 

241 
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I-13 Autonomous Admission Control in WLAN Environment C'�,;.;1i'.lering User Satisfaction 
_,-· 

(SIT) Kaom Koshimiiu, Eiji Kamioka 
C::�= ;;; •�•�----����....---,---...-;,::-�T:--, .-.-,.�:-:•=--. ,,J •. •- • •• ., ,..,..,.4':"' .. •• 

1-14 Vibration-Based Data Communications on Two Dimensions Insulator 

(SIT) Tomoki Takemura, Eiji Kamioka 

I-15 Prediction of WLAN Bandwidth Utilization based on One-way Trip Time Measurement 

(SIT) Shigeki Nakamuro and Eiji Kamioka 

I-16 Acoustic-Based Ambient System For Post Ubiquitous Computing 

(SIT) Keizaburo Nishina, Eiji Kamioka 
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ABSTRACT 

he probl m o.f petr leum waste manag mer t 
is g.i\',ing a due consi lerali n of th , ati nnl 
level. Large quantity of dehydrat-d oU sludge, 
generat d in the disposal process of oil
containing sewage in Indonesia that needs to 

be rendered harmless to human and to the 
environment. Microbial degradation has been 
accepted as an important method for the 
b·eatment of oil sludge by employing 
indigenous or extraneous microbial flora. The 

I urpo e f this study was t inv stigate the 
performance of biosurfactant in its attempt in 
enhanced biodeg:radati n of oil sludge 

process. Measuxement f biosurfactant 
production indicated that the maximum 

production occurr d at the nd of exp nenLi. l 
gr wth phas (48 h). L. the oil sludge 

biodegradati n assay, it was found that 
addition of petrofilic consortia increased the 
removal efficiency up to 55%, while add.ition 
of biosurfactant in this r actor increased the 

total efficiency of 70% after 70 days of 

in ubation. These results sneePst· that both 
petrnfilic on ottia and biosurfa "tant a :ldition 
sti11.1Ldate the biodegradati n and v · r ·ome 

th limitati n f p troleurn hydrocarbon 
degrad ti n process. 

Keywords: A. vine land ii, biosurfactan ts, 

biodegradation, oil sludge 

1. INTRODUCTION

Contamination of soils, ground water,
sediments, surface water, and air with 
hazardOllS and toxic chemicals is one o( the 

major problems facing the oil ,ind g,1s i mi us try 
in Indonesia. Recent c1ccide11ts ,1ltributl.' tu oil 

spillages in Tarakan (East Kc1limc1nt.111 ). Snrlrn,,:,; 

(Pc1pu,1), lndrnmayu (\Vl.'sl lc1, ,11 and 
Boju1wgL1rn (Ec1st J,1,·,11 sli,,uld ,�1, 111,; .1 llu,· 

consideration f the n: tional level. Petroleum 

hydrocarbon ontinues to be used as th 

prin i pl source of energy and hence a lru:ge 

gl bal environmental pollutant. Apart from 

accidental contamination of ecosystem, one of 
th most encow1tered pollutants in petroleum 
production companies is the formation of oil 
sludge that is entrapp d with the effluents 
during h·eatm nt and conditioning of the wells 
produced crud oil through treatment process 

faci I iti · s. 
Biodegradation is a treahnent technology 

us d to remediate a variety of contaminants, 
including soils c nt minaced with petroleum 
hydrocarbons. Bioremediation is an 
engineered process wh re the natural 
bi d gradation of petroJeum hydrocarbons by 

indigenous soil bacteria, fungi, and protoz a is 
ac elerated. Since the vast majority of 
hydr carbon in crud oils and refined 
products are biodegradable, and 
hydrocarbon-cl grading microbes are 
ubiquitou , bi d gradation can be an, 
•nvuonmentaJl.y a ceptable way of 
elimln ..-ing ii slL1dg� (Helmy et al., 2008). So 

far, bi degradation suggests an ffective 
111 thod (Bo pathy, 2000). During 
bi degradation, h rdrocarbon c ntaining in oil 
sludg- is used a an rganic carbon sour by 
a mi robial proc ss, resulting in the 

brertkdown of c il sludge omponents to l w 
mole ul«r weight comp unds. Howev r, the 

bioavail, bilily of weakly solubl hydrophobic 
mpounds for micr bial c nversi n is usually 

low and thus limits their degradation rate in 
.iqueous medium (G • nouw et al., 1994; 

V,1suclevr111 and Rajan1m. 2001). The use of 
surfc1ctants has been found to enhance 

d );l'adc1Lic n of crud' oil (Abalos et al., 200 ; 

Ururn ,ind l't,kdernir, 2004) or oth r 
l\vdrnca1·b ms ( )lin:ra et al., 2000). ln this 



paper, we investigated the performance of 
petrofilic consortia in degrading oil sludge and 
surfactant addition to enhance biodegradation 
process. 

In this paper, we report the possible 
application of biosurfactant produced from A.

vinelandii in the oil industry, enhancing the oil 
sludge biodegradation process. 

MATERIAL AND METHODS 

Reagents. 
All chemicals were of reagent grade_, 

purchased from Merck, J.T. Baker and Sigma 
Chem Co. Growth media were purchased 
from Oxoid ltd. Crude oil and oil sludge 
samples was obtained from Duri Oil Field 
Pekanbaru and Balongan Oil Field Indramayu 
Indonesia, respectively 

Bacterial strain and Culture Conditions. 

Azotobacter vinelandii A V0l was used in 
producing biosurfactant, while the petrofilic 
consortia containing Bac illus cereus BL0l, 
Pseudomonas stuzeri BL02, Acinetobacter sp. 
BL03 and Bacillus sp BL04 were used in the 
biodegradation assay of oil sludge. All bacteria 
were obtained from the Culture Collection of 
Environmental Biotechnology Laboratory
Environmental Engineering Department, 
Institute Technology of Bandung, Indonesia. 
A. vinelandii was maintained at 4°C on
mannitol enrichment agar slants containing (1-
1}: 20 g mannitol, 20 g yeast extract, 20 g
tryptone, and 15 g of agar.. While each
pctrofilic bncteria wa_s maintained al 4"C un
Nulrienl Agar covering with 1 drop of crude
oil. Sub-cultures were made to fresh agar
slants every 1 month to maintain viability.

Biosurfactant Productio,:i. 
Cultures of A. vinelandii were grown on a 

minimal basal medium (MB) which composed 
the following components (l-1) of distilled 
water: 1.5 g of KiHPO4; 0.5 g of KH2PO4; 0.2 g 
of MgSO4; 0.25 g of (NH4)2 SO4; and 20 g 
glucose as substrate. 10 ml Trace Element 
solution was added per liter of MB medium. 
The compositions of this trace element (l-1) are 
12 g of NruEDTAd-hO; 1 g of CaCb; 0.4 g of 
ZnSO4.7I-hO; 10 g of Nc1SQ4; 0.4 g of 
MnSO1.4H2O; 0.1 g of CuSO4.5H2O; 0.5 g of 
Na2MoO4.2I-hO. The mediun, was sterilized by 

auto�i;�, at 121 °C for 15 min. The 
inoculums of A. vinelandii was prepared by 
transferring cells grown on a slant to 250 ml 
Erlenmeyer flasks_ containing 50 ml of MB 
broth. Culture was incubated in an orbital 
shaker at room temperature, 110 rpm for 2 
days. The MB containing 106 cells/ml was used 
to initiate growth using 2% (v/v) inoculums. 
Biosurfactant production was carried out in 
2.000 ml Erlenmeyer flasks containing 800 ml 
MB at room temperatti.re (27°C) with shaking 
at 110 rpm for 2 days in an orbital shaker. 

Crude Biosurfactant Isolation 
The fermentation broth was centrifuged at 

13.000 rpm for 30 minute to obtain a cell free 
broth. After centrifugation, the supernatant 
was then dissolved in a 4 N hydrochloric 
solution and allowed to stand overnight at 
4°C, followed by the biosurfactant extraction 
step with a chloroform solvent at room 
temperature (Makkar and Cameotra, 1998). 
The organic layer was transferred to a round
bottom flask and the aqueous layer was re
extracted two times for complete recovery of 
biosurfactant. The organic phases were 
combined yielding a viscous brown-colored 
crude biosurfactant product and then 
evaporated to remove the solvent; the residue 
was collected and weighted. Vermani et al. 
(1995) method was used to determine the 
exopolysaccharide fraction of biosurfactant. A 
mixture of 1:2 (v/v) biosurfactant and chilled 
acetone were agitated and stand overnight to 
precipitate. Formed predpitl'ltP were filtered 
and gravimetrically analyzed. 

Emulsification Index (E24). 

To determine the emulsification index, 
Batista ct al., (2006) method was applied. 
Centrifugation at 13,000 rpm to separate 
biosurfactant from microorganism cells 
yielding a cell free broth. A mixture of 1:1 
between biosurfactant and crude oil is agitated 
for about 2 minute then stabilized for 24 hour. 
Emulsification index (%) determined by 
measuring the column height of emulsified oil 
against its total height multiplied by 100 times. 

Total Petroleum Hydrocarbon (TPH)

Measurements. 
Measurement of TPH was conducted with 

gravimetric method as described by Mishrc1 et 



al. (2001). Sample was extracted with n

hexane, the organic layer were pooled and 
dried by evaporation of solvents. After 
evaporation, the amount of residual TPH 
recovered was weighted. 

Biodegi-adation Assay 

To determine the performance of petrofilic 
bacteria in degrading oil sludge, a preliminary 
biodegradation assay developed and set up as 
follows: 

• Control-I: without addition of both
petrofilic inoculums/P and
biosurfactant/B.

• Control-2: without P; add 2% (v/v) B.
• Reactor-I: add 2% (v/v) P; without B.
• Reactor-2: add 2 % (v/v) each of P and

B.
• Oil sludge initial concentration was 10%

TPH and incubation time for
biodegradation assay was 70 days.

Total petroleum hydrocarbon (TPH) 
concentration and growth of petrofilic bacteria 
were observed on certain time. 

RESULT AND DISCUSSIONS 

Biosu,factant Production 
Growth and biosurfactant production 

from A. vinelandii with 2% glucose as sole 
carbon source was described in the Figure 1. 
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Figure 1. Growth (open circle symbol), biosurfactant 
production (solid circle symbol) and emulsification 
acti\'ity (open square svmbol) profiles of 11. ;•i11c/1111riii 
grown in minimal bas�] medium with 2% (v/\') glucose as 
,1 mrbc,11 source at 27°C. 
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of biosurfactant biosynthesis from glucose 
occurred predominantly at the end of the 
exponential growth phase. The emulsification 
activity of the cell free broth increased up to 
90% in the first 24 hour of incubation, whereas 
surfactant accumulation increased during this 
period and start to decrease after reaching its 
maximum synthesis. This might be due to 
biosurfactant were used as carbon source by A. 

vinelandii. Similar result reported by Sarubbo 
et al. (2007), that grown C.lipolytica with 10% 
canola oil and 10% glucose. Biosurfactant 
concentration reaching its maximum 
production afler 48h at the end of exponential 
phase and start· to decrease in a longer 
incubation time. 

Biosurfactant Enhanced Biodegradation 

Biosurfactant is a well known surface 
active agent that generally used in improving 
the viability of contaminant to the microbial 
attack. The biosurfactant affect the 
biodegradation process by increasing the 
solubility and dispersion of the compound 
(Desai and Banat, 1997). There are two ways in 
which biosurfactant affect which is increasing 
the surface area of hydrophobic water 
insoluble substrate. Secondly is increasing the 
bioavailability of hydrophobic water-insoluble 
substances. A laboratory scale of biosurfactant 
enhanced biodegradation of oil sludge was 
conducted. Effects of addition of biosurfactant 
from A. vinelandii in the biodegradation 
process were shown in Table 1. We used 
crude hiosurfoctant in lhe fon11 of ,PU free 
broth directly without purifying the 
biosurfactant first for the simplicity reason of 
the experiments. 

Table 1. TPH removal efficiency of oil sludge 
biodegradation in batch reactor. Cl/Control I without 
addition both Petrofilic inoculums/P and Biosurfoctant/B; 
C2/Control 2 (-P, +B); RI/Reactor 1 (+P, -B); R2/Reactor 2 
+P,+B).

Biodegra 
TPH Removal Increased Removal 

dation 
Efficiency (%)1 Efficiency (%) 

system 

Cl 12.4 6.4 (C1-C2) 
C2 18.8 55.6 (Cl-RI) 
RI 68.0 20.9 (Rl-R:?.) 
R2 88.9 70.1 (C2-R2) 

1 nw,rns values from triplicate mei1Slll'l'll1L'11l 
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The low water-solubility of many 
hydrocarbons reduces their availability to 
microorganisms and limits the biodegradation 
process. It has bee·n assumed that 
biosurfactant can be used to enhance the 

bioavailabilify of hydrophobic compounds. On 
the other . hand this low water-solubility 
increases sorpti<:m of compound to surface and 
limits their availability to biodegrading 
microorganisms (Abalos et al., 2004). Once 
again, biosurfactant can enhance growth on 
bound substrates by desorbing them from 
surfaces or by increasing their apparent water 
solubility. Figure 2 showed the microbial 
growth and TPH profile of control reactor. It 
was noticed that changes in oil sludge 
environmental condition from its originally 
slurry phase into more aqueous phase in the 
reactor, triggering the indigenous bacteria in it 
to grow. For the total plate count 
measurement, the CFU values increased from 
103·2 (CFU/ml) at day O and reach its maximum 
to 105-4 (CFU/ml). in the first week of 
incubation. Similar pattern occurred in the 
control reactor-2 (without addition of petrofilic 
inoculants, added by 2% v/v of biosurfactant 
only). Biosurfactant addition make the oil 
sludge become more soluble in the reactor, 
this shown by increase in the microbial growth 
from 103·2 (CFU/ml) at day O and reach its 
maximum to 106 (CFU/ml) in the first week of 
incubation. However, the degradation process 
of oil sludge by mean of indigenous bacteria 
predicted small enough/negleC't ,1hle 
throughout the experiment. TPH los.ses in 
control reactors mainly due to 
weathering/physical influences (Eweis et al., 
1998; Venosa and .Zhu. 2003) such as 
temperature shift, shaking condition, and 
volatilization of low molecular weight of 
hydrocarbon. 

Figure 3 shows that after 70 days of 
incubation, a significant reduction of TPH 
(68%) occurred in the biodegradation system 
supplemented with petrofilic consortia/R-1. 
This positive result suggests that bio
augmented bacteria could degrade TPH 
significantly. 

12 

10 

g 8 

6 
,. 

:g 
:,: 4 
I: 

2 

--Cl ---Cl -0-UCI -o-aci 

0 

0 7 14 21 28 35 42 49 56 63 70 

lime (days) 

Figure 2. The indigenous microbial growth (open 
symbol) and TPH degradation (solid symbol) profiles in 
batch control reactor system with O (circle/C-1) and 
2(square/C-2) % v/v of biosurfactant addition at 27°C. 
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Bioaugrnentation also can be used to 
increase the biodegradative capabilities of the 
indigenous microbial population. Compared 
with control reactor/Cl, addition of petrofilic 
consortia increased the removal efficiency up 
to 55%. Non biological degradation (physical 
transformation) also occurred in the process; 
however the biological transformation 
dominated the process based on the growth of 
bacteria observed during the process. For the 
total plate count measurement, the CFU values 
increased from 106 (CFU/ml) at day O to 101.s 
and 106

•7 (CFU/ml) in the first week and day 70 
respectively. The presence of biosurfactant in 
biodegradation system (R-2) increased the 
removal efficiency up to 20% compared to 
those without addition of biosurfactant/R-1. 
The present of biosurfactant also increased the 
microbial growth from 106·5 (CFU/ml) at day O 
to 108·8 (CFU/ml) in the first week of 
inC"uhr1tion ;:incl 1081 (CFU/ml) at day 70. 
Similar result by Whang et al. (2007), that 
examined the effect of rhamnolipid 
biosurfactant to diesel/water degradation from 
0 to 80 mg/1 significantly increases biomass 
growth and diesel biodegradation percentage 
from 1000 to 2500 mg VSS/1 and 40-100%, 
respectively. 

!
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Figure 3. The petrofilic consortia growth (open 

symbol) and TPH degradation (solid symbol) profiles in 

batch reactor system with O (circle/R-1) and 2 (square/R-2) 

% v/v of biosurfactant addition at 27°C. 
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Our findings show that the addition of 

both petrofilic consortia and biosurfactant 

favors the biodegradation of the oil sludge. 

The limiting condition in the degradation of 

hydrocarbon and other P AH is their 

insolubility, thus decreasing the efficiency and 

rate of degradation. This limitation can be 

overcome either by addition of surface-active 

compounds surfactant to the growing culture, 

thus making hydrocarbons more water-soluble 

and available for the cell to degrade, or by 

production of its own surfactant by the 

augmented organisms to facilitate uptake. The 

presence of biosurfactant also stimulate the 

catabolism of hydrocarbon by mean of co

metabolism process since biosurfactant are 

organic compound and readily degradable to 

microorganism. 

ACKNOWLEDGEMENT 

This research was supported and financed 

by 1TB Research Grant and Directorate 

General of Higher Education (DIKTI), 

Government of Indonesia. QH thank J.F. 

Nadapdap for contributing in part of the 

research. 

REFERENCES 
Abalos, A., M. Vinas., J. Sabate., M.A. Manrcs<1 and A.M. 

Solanas. 2004. Enhanced biodegradation of 
Casablanca crude oil by a microbial consortium 
in presence of a rhamnolipid produced by 
l'sc11do111a11ns neruginosn ATlO. Biodcgrndntio11 15: 
249-260

Batista.S.Il., A.I-I. Mounteer, r.R. Amorim, & M.R. Tolola. 
2006. Isolation and characlerizal1on of 
biosur(aclanl/ bioemulsifier-producins b,1cteria 
fron1 petrolcun1 conl'an1i11ated slll.:'s nio,,•�1111rn· 
T,·c/111<1/o,.;;_11 97: 868-875. 

1. 
E 

� 
u 

.. 

.s 

Boopath}', R. 2000. Factors Limiting Bioremediation 
Technologies. Bioresource Technology, 74: 63-67 

Desai, J.D & I.M. Banat. 1997. Microbial Production of 
Surfactants and Their Commercial Potential. 
Microbiology and Molecular Biology Reviews, 6 (1): 
47-64.

Eweis, J., B_. Ergas., J. Sarina., D, Chang., P.Y. Schroeder., 
D. Edward. 1998. Bioremediation Principles.

McGraw-Hill Inc. USA.
Genouw, G., F. de Naeyer., P. van Meenen., H. van de 

Werf., W. de Nijs and W. Verstraete. 1994. 
Degradation of oil sludge by landfarming-a case
study at the Ghent harbour. Biodegradation, 5:37-
46. 

Helmy, Q., E. Kardena and Wisjnuprapto. 2008. Kinetic 
Study of Oil Sludge Biodegradation by Petrofilic 
Bacteria. The 2nd South East Asian Technical 
University Consor.tium (SEATUC) Symposium. 
Bandung-Indonesia. Proceeding, pp: 193-197. 

Makkar, R.S. and S.S. Cameotra. 1998. Production of 
biosurfactant al mesophilic and thermophilic 
conditions by a strain of Bacillus subtilis, J Ind 

Microbiol Biotechnol 20:48-52. 
Mishra, S., J. Jyot., R.C. Kuhad and B. Lal. 2001. Evaluation 

of inoculum addition to stimulate in situ 
bioremediation of oily-sludge contaminated 
soil. Applied and environmental microbiology, 67, 
(4): 167.5-1681. 

Olivera, N.L., M.G. Commendatore., A.C. Moran and J.L. 
Esteves. 2000. Biosurtactant enhanced degradation 
of residual hydrocarbons from ship bilge wastes. 
Journal of industrial microbial. biotechnol., 25: 70-
73. 

Sarubbo, L.A., C.B.B. Farias., & G.M.C. Takaki. 2007. Co
Utilization of Canola Oil and Glucose on the 
Production of a Surfactant by Candida 
lipolytica. Current Microbiology, 54: 68--73 

Urum, K and T. Pekdemir. 2004. Evaluation of 
biosurfactant for crude oil contaminated soil 
washing. Chemosphere, 57: 1139-1150. 

Venosa, A.D and X. Zhu. 2003. Biodegradation of Crude 
Oil Contaminating Marine Shorelines and 
Freshwater Wetlands. Spill Sci. Tech11ol. Bulletin, 

8: 163-178 
Vcrmani, M.V., S.M. Kelkar & M.Y. Kamat. 1995. Novel 

Polysaccharide Produced by A. vinelandii 
lsohited from Plant Rhizosphere. Biotech1wl. 

Letters, 17: 917-920. 
Vasudevan, N and P. Rajaram. 2001. Bioremediation of oil 

sludge-contaminated soil. Environment 
lnlcmation11l, 26: 409-411. 

WhJng, L.M., P.W.G. Liu., C.C. Ma and S.S. Cheng. 2007. 
Application of biosurfoctant, rhamnolipid, and 
surfoctin, for enlrnnced biodegradation of 
diesel-contaminated water and soil. / Hazardous 

Mal. doi:10.1016/j.jhazmat.2007.05.063 

,.. 



Hanoi University of Technology (HUT) 

Address : No. 1, Dai Co Viet, Hanoi, Vietnam 

Tel : +84 4 3869 3796 

http:/ /www.hut.edu.vn/web/vi/home 

Shibaura Institute of Technology (SIT) 

Address: 3-7-5 Toyosu, Koto-ku, Tokyo 135-8548 Japan 

Tel:+ 81 3-58597140 

http://www.shibaura-it.acjp/index_e.html 




