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Physiology and Biochemistry of Microorganisms
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Structure of microbial cells, nutrition of microorganisms and nutrient transport into
prokaryotic cells, microbial growth and growth control in artificial culture, microbial metabolism, physiology
and biochemistry of selected microorganisms, role of oxygen in microbial cells, export of proteins across

prokaryotic cell membranes, roles of microorganisms in biogeochemical cycles

*692721  WANNIIUAZNITIBIATaNa Ivnmanaluladdinan 2 (2-0-4)

Principle and the Use of Instruments in Biotechnology

A a A

Woulvvasnedo : 1aif

wanmuazimafianisldadnsaldng g lumslienzsinmaaiuazdied ldun wwiasiaiies
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lann#l lasinlannAunuvaanaiusaugs dianlnalwids suwalnilnladiaad iNafazaanininly
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Principles and techniques in the operation of analytical equipment for chemical and
biochemical analyses such as pH meter, balance, autopipette, autoclave, microscopic techniques,
centrifuge, gas chromatography, high performance liquid chromatography, electrophoresis,

spectrophotometer, and their applications in biotechnological research and analyses

»692722  Ujuan1InsiBiasasiialunsmaluladziniw 1 (0-3-1)
The Use of Instruments in Biotechnology Laboratory
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The laboratory experiments and learning techniques for biotechnological work such as pH
meter, balance, autopipette, autoclave, microscopic techniques, centrifuge, gas chromatography, high

performance liquid chromatography, electrophoresis, spectrophotometer, immunology and cell culture

692731 AdININTNAN 2 (2-0-4)
Biochemical Engineering
dewlavesredn ;i
uwﬁm]’wajudquﬁmfimmsmaomﬂIuIaﬁﬁamwﬁtammaumumaﬂu"l,@mﬁﬂ uazdiuas
wAnvasmes nsfw maiainssaisudusmsuinmeluladginw RUQANIN INUN NFNEATUDY
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Jauszfaaunindieasiuasdjnsoifanw
Introduction to the engineering aspect of biotechnology, cell thermodynamics and energetic
of growth, engineering calculation, mass balance, reaction and cell kinetics, bioreactor design, oxygen

transfer in fermentation, measurement and monitoring of parameters in bioreactor

692732  UPian13@INIING AN 1(0-3-1)
Biochemical Engineering Laboratory

Feawluasnedn | 692 731 wiaTuATaIL 692 731

myiamIeiyvasafunidlasmsiuiaas mMIdninuRs LAZIAANNYH NMTIANIY
LﬂT;J“lTu'*uaaﬁwma‘%‘aaﬁmzﬁ’lmm’mlummnguu'ﬁa NMIUIENaUEINAII madﬁaﬂﬁﬂitﬁ%amw n13
ﬂizﬂamm:@g\immmﬁwu (calibration) 83 pH probe WLaz DO probe mim%'smﬁ'dﬂﬁmni%’amw ﬂ’ﬁLgﬂ{l
L%aLﬁaﬁﬂmaauwamam{maamnﬁtyLLa:miwﬁ@lwﬁmﬁmﬁ MIIAA k a LULFD® (static) WRZULLWAIE
(dynamic)

Growth measurements by cell counting, cell dry weight and optical density; reducing and
total sugar analysis; fermenter assembly; pH probe and DO probe calibrations; growth and product

formation kinetic analysis through cell cultivation; static and dynamic k .a measurements

692 733 Usingmsaimsaslanlunszuiwmamegiann 3 (3-0-6)

Transport Phenomena in Biotechnological Processes

A A A

Wawlywassed : bl

UNIFIAINTINNTTUINNG wannstnelawluune URZFUQATIA miﬂszqﬂmﬂ%ﬁlﬁmﬁu
mstnolanluwnay wannisanslananusanluaniizadn wanmstrulananusawluaniizliasn
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NITUIUNNT

Introduction to engineering principles, principles of momentum transfer and overall balances,
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applications of momentum transfer, principles of steady state heat transfer, principles of unsteady state
heat transfer, applications of heat transfer, principles of mass transfer and unit operation in process

industries

692 741 n3IanIMsHanlwaasmnssanaluladzanm 3 (3-0-6)
Production Management in Biotechnology
A a A
Woulvvasnedo : 1aif
unihgaamnnsainaluladgfrinw dezidunguinsouszderiiny nmstaesdniuazningins
UAAR MITANINITHEN MIIWUNUAUIANAUUAZFUAIAIARI MIWDINIAMINGA UazNITANN
Introduction to the biotechnology industry, legal and regulatory issues, stages form
organizing structure and human resources, production management, planning for raw material and

inventory, production forecast and case studies

692 742 WIANTINVDINAANMNINIITINN 3 (3-0-6)

Biological Product Innovation

A A A

Goulvvasnedo : 1aid

WIANTINVBINRAA UM UALNTZLIBNNTININ ANNFNABTVBINTIFHUASNAMALWIANTI
miﬂimﬁuqmmmaaufmﬂiiuNﬁ@lﬁmﬁua:m:muﬂ'ﬁmamﬂIuIaﬁ%’am‘w WINABENIVBINTIAN

Innovation of products and processes in biotechnology, relationship of research and
development with innovation, evaluation of values of innovation products and processes including case

studies

692751 maluladdnwasinaay 3 (3-0-6)

Environmental Biotechnology

Gawlavesredan i

m’smuqaJLm:miﬂmﬁ'umﬁwﬁﬁ@iaéuumﬁaﬂmlﬁmﬂﬁﬂ@me] mamnaluladfinw wiu
mythiawuudiingt msdesaaunediinevesansslululadn mMInsedunaiing malddlunis
tjﬂm”@miﬁwﬁﬂmﬁaﬂmﬁﬂmat?}dLL'mﬁau mslT5s555a LLazm%aﬁ'aﬁ%ﬁmﬁﬂ%’uﬂgow”uﬂ@Ul*‘ﬁmﬂﬁﬂ
maugimnssinmelumandludymuaiy uszuianssuveanaluladflslunsgiidamsis 1w
A

Control and protection of pollution to the environment by using biotechnological techniques
such as biological treatment, biodegradation of xenobiotics, biostimulation, phyto-remediation of

contaminated matrices, utilization of the genetically engineered microbes for a remediation of recalcitrant

xenobiotics and innovative remediation technology
692761  inaluladdniudn 3 (3-0-6)

Gene Technology

Wanluvadsedon ; Wl
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Structure and synthesis of nucleic acids as genetic material, important techniques in genetic
engineering such as gene cloning, construction of DNA probe, DNA or gene amplification, identification
and preparation of an interest gene which is desired to be cloned, polymerase chain reaction, preparation
of cloning vector, host cell preparation, gene transfer method, screening techniques for the desired clone,
DNA sequencing and application of radioactive materials and enzymes labeled for detection and analysis

processes, safety regulations for using genetically modified organisms in biotechnology

»692762 ptinnsmaluladdmiubinv 1 (0-3-1)
Gene Technology Laboratory
Gouwluvassed : 692 761 Wiasw3mAIL 692 761
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Genetic engineering laboratory techniques in line with the content of the Gene Technology
course (662 761) such as chromosomal DNA, plasmid and RNA extraction , nucleic acid analysis using
spectrophotometer and agarose gel electrophoresis, gene cloning, transformation of recombinant DNA,

DNA or gene amplification, Southern, Northern and Western blotting techniques

692763 nalwladzinnuasiy 2 (2-0-4)
Plant Biotechnology
o a '
Wawlvvesnedn : lud
o a & & & A A A P & & & A
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WA 9 BanMszIaaraa N T IwaIU Jnsalfinnuszaaunaman3uoInIRwIzLasmas tnalian1s
assaane inafianssdoiwdiguoasde inafamafuinsimaaiTinzdss nInaamlasns
& & A AR & Aa A
PNISLRILTRRNT LLRSNITUFANEN ﬂ’]iﬂizUqﬂ@lLﬂﬂI%IﬂEJ‘ﬁ’Jﬂ’]W“ﬂadWﬁ
Introduction, basic techniques in plant cells and tissue culture, technique in culturing plant
cells and tissues, basic techniques in culturing plant cells in bioreactor and kinetics, techniques to
immobilize plant cells, techniques in transferring gene into plant cells, techniques in preservation of plant

cell culture, biotransformation by plant cells and case study applications of plant biotechnology
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Plant Biotechnology Laboratory
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Sterilization techniques in plant cells and tissue culture, techniques in plant cell and tissue
culture, plant cell culture techniques for secondary metabolite production in bioreactor and kinetic of plant
cell culture, techniques for plant cell immobilization, techniques for transferring gene into plant cells, and

techniques for plant cell preservation
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Enzyme and Cell Technology
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The importance of cells and enzymes used as biocatalyst, processes of enzyme production
from microbial, plant and animal cells, isolation and purification of enzyme, structure, function and kinetic
properties of enzymes, immobilized cells and enzymes, the use of molecular biology techniques to

modify enzymes, use of cells and enzyme in industry, analyses, biosensors and genetic engineering
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Enzyme and cell laboratory techniques in line with the content of the enzyme and cell
technology course (662 765) such as enzyme production from bacteria, yeast or fungi, isolation and
purification of enzyme, enzyme kinetic study, study of the effect of pH and temperature on enzyme
activity, immobilization of enzymes and cells, production of pharmaceutical products by enzymes or cells

and use of enzyme for analysis
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Animal Biotechnology
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The characteristics and growth of cultured cells, cell line and culture monitoring, animal cell
physiology, genetic engineering of animal cell, hybridoma production and selection, transgenic animals,
animal biotechnology and the quality of meat production, modes of culture and bioreactor for animal cell,

assay requirements for cell culture process development, scaling up animal cell culture, downstream

processing of proteins from animal cells, animal cell products
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Aspects of Biotechnology
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Types and properties of biocatalysts, fermentation technology, recombinant DNA
technology, genome and bioinformatics, protein engineering, food biotechnology, plant biotechnology,
animal biotechnology, medical and pharmaceutical biotechnology, environmental biotechnology, economic

evaluation of bioprocesses, legal and publics
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Biomass and Bioenergy Technology
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Biomass and bioenergy technology as the alternatives for renewable energy production and
utilization of biomass and biomass energy, the potential of biomass resources, biomass technology
conversion, production technology of solid biofuels, production technology of liquid biofuels, production
technology of biogas fuels, thermal conversion technologies for biomass energy, the case studies of pilot
plants of biomass and bioenergy technology, economics and market analysis, and including energy and

environmental impact assessments
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Selected Topics in Biotechnology
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Presentation of recent research and interesting topics in biotechnology by specialists
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Advanced Fermentation Technology
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Fermentation processes for various products, media formulation and optimization, principles
and techniques for inoculum preparation for various organisms, solid state and submerge fermentation,
fermentation system with attachment, principles of downstream processing and fermentation technology

in industries, presentation of the research work in the area of fermentation technology
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Advanced Fermentation Technology Laboratory
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Various types of fermentation process laboratories both in submerge and solid state

fermentation, industrial fermentation technology and case studies
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Molecular Biotechnology
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Fundamentals of molecular biotechnology, structures and functions of cellular
macromolecules (sugars, lipids, proteins and nucleic acids) and a cell, standard methods in molecular
biotechnology; for example, isolation and electrophoresis of DNA and RNA, hybridization of nucleic acids,
the use of enzymes in the modification of nucleic acids, polymerase chain reaction (PCR), cloning
procedures, expression of recombinant proteins, isolation and purification of proteins, principle of
recombinant DNA technology, examples of genetic manipulation of different organisms and applications
in biotechnology, introduction to molecular database searches, analyses and bioinformatics, information
and discussion of biosafety and impacts of genetically modified organisms on humans, society and

environments
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Protein Engineering
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Protein structure, properties and functions of protein particularly enzyme, structure and
function relationship of protein, the use of genetic and chemical technology to change the structure and
function for producing novel products with specific and desired properties, examples of modified proteins

and enzymes used in medicine, agriculture and industry
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Experimental Design in Biotechnology
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Principle for experimental design in scientific research, principle and method of sampling,
experimental design for single- and multi-factors, correlation analysis of experimental data, and

application of statistical packages
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Bioinformatics in Biotechnology
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Basic principle of bioinformatics, bioinformatics in pre- and post-genomic eras, utilization of
data from the database, DNA and amino acid sequence analysis, genetic diversity of organism and
phylogenetic analysis, structural and functional analysis of gene and protein, searching and analyzing of

the molecular data on internet network and application of bioinformatics in biotechnology research
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Biotechnology Seminar 1
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Searching, compiling, and oral presentation of current interesting research articles in

biotechnology, including submission of a written report or a review article
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Biotechnology Seminar 2
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Oral presentation of part of the research work or the results from the independent study in
conjunction with the information from other related work, including a written report in a form of a research

article or a review article
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veulrvesnedn : dasldTueugraanmaizng
=2 v o A4 v v oa aa °
msnsuaznasasluitefifedasnuingmislusinaluladinaw ussiniauanann
wuuinauazgudsamenssunssauaasszizmaluladfinin lagwasuivininiimasss
athasapmusndRuiiduunanuatvidslunonumaessinmazaundniamuma

25




The study and performed experiments of the topic related to biotechnology, oral presentation
and report have to be presented to the examining committee of the Department of Biotechnology, the
results of the study, at least have to be accepted for publishing in a proceeding of the national or

international conference
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Conducting research in order to create scientific innovation and/or application in

biotechnology, part of the research works should have high quality to be accepted for publishing in a

national or international recognized journal
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Conducting research in order to create scientific innovation and/or application in
biotechnology, part of the research works should have high quality to be accepted for publishing in a

national or international recognized journal
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MEMORANDUM OF UNDERSTANDING ck

BETWEEN CHUNG-ANG
KHON KAEN UNIVERSITY, THAILAND DNV ERSITY
AND
CHUNG-ANG UNIVERSITY, SOUTH KOREA

Khon Kaen University, Thailand and Chung-Ang University, South Korea agree to
enter into development for a formal exchange agreement based on the foundation
of mutual trust for the mutual benefit and development of the two universities and
the promotion of international understanding and goodwill.

1.

The two universities will jointly develop some or all of the following activities
based on their respective academic and educational needs.

(i)  exchange of research materials, publications and information;

(i)  organization of joint conferences and seminars;

(iii) organization of joint research programs;

(iv) exchange of students;

(v)  exchange of scholars;

(vi) exchange of administration and other university staff.
The implementation of exchange based on this memorandum shall be separately
negotiated and determined by both universities.
Nothing shall diminish the full autonomy of either institution, nor will any
constraints of financial obligations be imposed by either upon the other in
carrying out the exchange under this Memorandum of Understanding.
This Agreement is concluded for an initial duration of five years from the date
of joint signing and will be effective when the representatives of both
universities have signed and dated it.
This memorandum may be revised by mutual agreement. It is also understood
that either institution may terminate the understanding at any time, although
such action will only be taken after mutual consultation in order to avoid any
possible inconvenience to all parties.

SIGNED ON BEHALF OF SIGNED ON BEHALF OF

CHUNG-ANG UNIVERSITY : KHON KAEN UNIVERSITY :
/7

Dr. Bum Hoon Park Prof. Dr. Sumon Sakolchai

President President

Date - £ 2009 Date  Ap<Cso 2009
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GENERAL AGREEMENT FOR COOPERATION

BETWEEN KHON KAEN UNIVERSITY AND FENG CHIA UNIVERSITY

THIS AGREEMENT IS ENTERED INTO BY FENG CHIA UNIVERSITY
HEREAFTER “FCU”, AND KHON KAEN UNIVERSITY HEREAFTER “KKU?.
THE PARTIES DESIRE TO ENGAGE IN ACADEMIC, SCIENTIFIC AND
CULTURAL COLLABORATION UNDER THE FOLLOWING TERMS AND
CONDITIONS.

_1. OBJECTIVES

KKU and FCU agree to develop academic and research programs, as well as to

promote projects in the areas of interest to both institutions. The participation of each

university in any of the specific programs will be subject to the availability of funds

and academic personnel.

0. ACTIONS

A. Actions to be carried out under this agreement include:

1.
2
3

Joint research activities.

Personnel exchange for purposes of study and research.

Information exchange in fields of interest among academic personnel and
students of FCU and KKU.

Academic personnel exchange for lectures, talks, symposiums,

conversations and sharing of experiences.

The parties will develop working programs for specific projects to define the duties

and responsibilities of each party.

B. The parties agree that the work programs that develop from this agreement will be

subject to the following protocols:

1;

o

Any exchange of students and academic personnel will be in conformance
with the rules established by each institution.

The parties will each appoint one responsible person for the completion of
the programs developed under this agreement.

For each program developed under this agreement, the parties will agree
upon the financial resources to be provided by each party. Such financing
will be subject to the norms established by each institution and to the laws
of each country.

Both institutions agree that the personnel provided by each institution for
the implementation of the work programs developed under this agreement
will be affiliated exclusively with his/her employer, that each institution will

assume its responsibilities to this end, and that in no case will either
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institution be in any way liable for the actions of the other.

5. The production, publication, and distribution of articles, pamphlets, and
other works generated from work programs under this agreement will be
undertaken by common agreement. The parties stipulate that for each
publication they will seek the maximum protection available under the laws
for intellectual property rights protection in Thailand and Taiwan, R.O.C. It
is understood that each party may use the results obtained from the activities
covered by this agreement for academic purposes. It is expressly agreed that
any unauthorized commercial use of a joint work product will result in the
disgorgement of the profits resulting there from.

6.  Authorship of any written work will be attributed to the party whose
personnel produced the work with recognition being given to the individuals
who contributed to the work. If the work is produced by personnel from
both parties, authorship will be attributed to them equally.

7. The parties will, where they consider it necessary, maintain confidentiality
with respect to activities or programs developed under this agreement.

[J. DURATION OF AGREEMENT, MODIFICATIONS AND TERMINATION
This agreement will be in effect for 3 years, starting on the date the last party signs the

agreement. The agreement may be modified or extended by written amendment
executed by both parties. The modifications or extensions will be effective from the
date the amendment is executed by both parties. This agreement may be terminated for
any reason by either party by giving to the other 30 days written notice prior to such
termination.

(1. DISPUTE RESOLUTION
This agreement is entered into by the parties in good faith. The parties will use their

best efforts to resolve any conflict or dispute which may arise regarding the
interpretation and enforcement of the agreement. Any disputes or conflicts which
cannot be resolved by individuals below the president level shall be referred to the

presidents of the two institutions for final resolution.
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Feng Chia University

%c, 747 Date

Dean of College of Engineering

Chiu-Yue Lin

Feng Chia University

/ﬂ

President

Date
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Khon Kaen University

Asst. Prof. Dr. Kasem Nantachai Date

Dean of Faculty of Technology

Khon Kaen University

Assoc. Prof, Dr.Sumon Sakolchai,

President



ADDENDUM TO THE AGREEMENT FOR ACADEMIC EXCHANGE
BETWEEN
KHON KAEN UNIVERSITY
AND
YAMAGUCHI UNIVERSITY

Khon Kaen University (KKU ) and Yamaguchi University (YU), based on article

2 (2) of the Agreement for Academic Exchange concluded between both
institutions, on 1 December 2006, hereby agree upon the following items in
order to ensure the implementation of student exchange.

Period of Stay
The period of stay shall be a maximum of two semesters (not exceeding one

academic year).

Number of Exchange Students
The number of students either undergraduate or graduate from each
institution on this program shall be a maximum of five per year.

Selection of Exchange Students

The home institution shall select students adequate for the purposes of
exchange programs from among applicants and shall recommend them to
the host institution: KKU shall nominate and inform YU of them no later than
the end of November for the first (spring) semester and the end of May for
the second (fall) semester; YU shall nominate and inform KKU of them no
later than the end of January for each academic year. Each institution shall
appoint a member of its staff to serve as the representative of the
organization to be responsible for contact with the other institution regarding

exchange students.

4. Status of Exchange Students
The exchange student shall be treated as a non-regular student who shall
not be entitled to a degree from the host institution.

)
w N =

; 5. Credit Transfer

§ Advanced standing grades and credits earned at the host institution shall be

& transferred to and certified at the home institution according to the

i}

A
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regulations of the home institution.

6. Study Program

By consulting the home institution, the host institution will program the
courses for the exchange students to take, considering their educational
backgrounds.

7. Admission, Tuition, Registration Fees

The host institution shall waive admission, tuition and registration fees for
exchange students who have paid them to their respective home institutions.

8. Accommodations
The host institution will endeavor to secure accommodations for the
exchange students.

9. Financial Responsibilities
The exchange students are responsible to pay the expenses for travel, travel
insurance, accommodation, living expenses, medical insurance and
treatment and others.

10. In the event that any particular problems arise on either party, either shall
consult the other to find solutions.

It is understood that this agreement shall continue for five years after the date of
signing, subject to time-to-time revision or modification by mutual agreement.
The validity of the agreement may be extended by the representatives of both
institutions after discussion to be commenced within six months before expiry.
Either party may terminate this agreement by written notice to the other party no
less than six months prior to the effective date of termination. Under such
circumstances, students already participating in the exchange program will be
allowed to complete their studies at the host institution.

S £, ﬁ///fﬁmﬂ[z—

Sumon Sakolchai, Ph.D. Takuya Marumoto, Ph.D.
President President

Khon Kaen University Yamaguchi University
Date: 15 May 200% Date: 7 Alay. 2o»7
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MEMORANDUM OF UNDERSTANDING (7: 2\
BETWEEN M
KHON KAEN UNIVERSITY, THAILAND
AND
NATIONAL UNIVERISTY OF LAOS, LAO P.D.R.

Khon Kaen University (KKU), Thailand and National University of Laos (NUOL), Lao P.D.R.
agree to enter into a formal collaborative agreement based on a foundation of trust for the
mutual benefit and development of the two institutions and the promotion of international

understanding and goodwill.

1. KKU and NUOL will jointly develop some or all of the following activities based on their
respective academic and educational needs:
a. exchange of research materials, publications and information;
development and operation of joint academic programmes;
support for distance learning courses;
organization of joint research programmes;

exchange of students;

- o o o0 o

exchange of academic staff;
g. exchange of administrative and other non-academic staff;
h. the development of common curricula in areas of mutual interest;

2. The implementation of exchange based on this agreement shall be separately
negotiated and determined by both Universities.

3. Nothing shall diminish the full autonomy of either institution, nor will any constraints or
financial obligations be imposed by either upon the other in carrying out the
agreement.

4. This Memorandum is subject to revision or renewal by mutual agreement. It is also
understood that either institution may terminate the agreement at any time, although
such action will only be taken after mutual consultation in order to avoid any possible
inconvenience to all parties.

5. The Memorandum will be in force for five (5) years in the first instance. Thereafter,
renewal of the Memorandum will be subject to the agreement of both parties.

6. This agreement is effective when the representatives of both institutions have signed

and dated the document.
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AUTHORIZED TO SIGN FOR AND ON BEHALF OF NATIONAL UNVERSITY OF LAOS:
il

Signature: Date:_9-0- 4009

e
Name in Capitals: ASSOCIATE PROFESSOR DR. SOUKKONGSENG SAIGNALEUTH
Position in Organization: PRESIDENT
Address in Full: NATIONAL UNIVERISTY OF LAOS
P.0. BOX 7322, DONG DOK

VIENTIANE
LAOP.DR.

AUTHORIZED TO SIGN FOR AND ON BEHALF OF KHON KAEN UNIVERSITY:

) ) /) SUR—
Signature: g”'“‘ﬂ J‘m Date: “7- 7-4°09

Name in Capitals: PROFESSOR DR. SUMON SAKOLCHAI

Position in Organization: PRESIDENT

Address in Full: KHON KAEN UNIVERSITY
123 MITRAPARB ROAD
MUANG DISTRICT
KHON KAEN 40002
THAILAND
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