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o MSISHI (Biochemistry IT)

A4S HAFEEE MRfofal AFito B2l UIAES] EE2E Ol I 2Ze] A1E8 &80 B4 =4
7 S22 MIEL22 M S0 gt OfshE SRIAIIE.

It is intended to learn metabolic and synthetic pathway of organism. We are focusing on the synthetic
mechanism of physiologically active material, enzymatic mechanism and intracellular 2nd messenger for the
needs of pharmaceutical company.

o MSISHI AlSH(Experment of BiochemistryII)
HIO|2 AAF|0f Tast 4 W |8 232 S d=2E &H0lsk= 7Ia2 §5eitt.aa Ed AR, functional ligandA|
AR 3 iRl 2a) A aligand-chromatogrammed]| st 7| &8 3ICt,

Experimental skills to identify biosynthetic pathways of bioactive compounds which are of interest in

l

biotechnological industries are taught. Interconversion of enzyme, identification of functional radical, isolation of
useful protein and lipid chromatographic technigues are the major topics.

7|72 I (Chemical and Technical AnalysisI)
SWSA7 2518 Y AR0METRS) 7|2 0|2 9 S8 AViSts HBOZ RAO|2S SEFS 22 MY
2| 2O[f| 717124 0|2 & 7|2 88 & Uxs 52 7%= 4O

T= 002 T ML o1 T % (e] . =
= 7o 229 A HEHS ol DIRIEES RHLERE Foks Y 7|R| S22 FTFAQ 24 HE

S AYE 18 12 B 55 A=2AEAT 2 285 O =0 7ol S22t

Theories and basic techniques of analysis including spectroscopy, electroanalytical chemistry and chromatography
will be introduced so that students will not only acquire knowledge but also be able to apply the concepts in the
various fields of biotechnology. This lecture will cover analytical methods of a variety of aliphatic and aromatic
organic compounds of various molecular sizes. Special emphasis will be placed on identifying chemical structures
of unknown compounds as well as quantitative analysis of known compounds. Separation methods, purification
methods and identification methods will be taught with emphasis on chromatography and spectroscopy.

o 7|17|12M [ AlA(Experiment of Chemical and Technical AnalysisI)

71712 10|20 B2 U8S 8% + Us A WU=0|H7 =4 lsampledx{E] ubgit 22|15 A= LEH
7|8fF HFOZpH meterg O82tbufferdl|Zet 24 F&|ef HRAFHCCEHPLC|chromato- graphy3iES LIUSH|
LFEL: ot FFEAY SARE IV, REMYES 1M

This is a laboratory course based on the theories taught in chemical technical analysis 1. The lab work deals
mostly with separation and sample preparation work. Starting with preparation of buffer solutions using the pH
meter, various extraction and separation techniques using the GC and HPLC chromatographic systems will be
taught. Moreover, students will be able to interpret data after performing statistical analysis and gain experience
in WV and IR analysis.

AMADAMES IS (Eperiment of Industrial Microbiology)
AAOPEE= HORIE OPEE 018 =2 i MUTE 22 HREs 00152 &84S Ao Bo A0

—d o =
CIRE FR822 01422 0/g5t M BEOHSUY| 25, AMES test, citric acid®] AALOPESO| H2iY U DSt
So|ct

This lab course aims to learn microbiological sciences, specifically as applied to industrial materials, processes,
products and their associated problems. It introduces students to the basic concepts of utilization in a variety of



microorganisms, and learn about the experiments how to apply them in an industrial setting. The experimental
topics cover from conservation of microorganism, microbial leaching, biotransformation, through decomposition of
chemicals through microorganism, to microbial leaching and more.

o =3 a5 Bioprocess Engineering)

HEY Y OS] HEEE UMY 25T 2 ST HIRERAIY 25,387 18a HITZROMY iy datt
3719 FE IR AR B &7 B EuUEY R 25 2 9 2215y S5 HEH.

Transport process in one- and multi-phase systems. Momentum~ and mass transport in the particles.
Non-newtonian Fluide. Transport process in aerated mixing vessel fermenter. Bio—reactor type. Sterilisation of
Reactor, medium and air. Centrifugation. Filteration. cell disruption. extraction. membrane separation process.

o MITISE Al (Bioprocess Engineering Exp)
HHFZH | MIZEHY, S 4|2 HA BIYES| & 54 oMl Y 58 HEH:
Preperation of fermentation. fermentation. Design of power consumtion. rheology. pipe pressure drop.

o QA Q2SS (Genetics, Genetics Lab.)
o=

DS = 114Mendelian geneticst® OH-2thuman genetics, molecular genetics, genetic analysisS-S CHEL}
SEH= SHHE0|A| ZEEdol GRIZI9| O[sliet AlEkE(functional genomics, bioinformatics, proteomicsS)2 A7l o= A

The purpose of this course is to provide the student an in-depth information in many areas of genetics including
Mendelian genetics, human genetics, molecular genetics and genetic analysis. The lecture will cover the areas of
Analyzing Crosses, Meiosis and Genetic Recombination, Linkage Mapping and Human Genome Project. Molecular
genetics will include learning the types of genetic and biochemical information about cellular regulation system.
Students will also learn the basics about nucleic acids, how they form base pairs, and undergo replication and
translation.

o 717|121 (Chemical and Technical Analysis 1)

CTA I0j|M Hi2 2Estd7|2Adset Y I20E -9 7| = O|2s 2= 510 &l
2L IO} MassOINVRZQIS 22 CHEMH 2|4 24 7|20| HHg e &
handoutZjournalYz2| ZCIE SH 0|2 EH EfSIAASISIZO|CZ0|E IHEEH= 240 20|GCo| S8 L [HHZI B

8% 4 QUEMALDIFTOFSIH e LH8SS CHEC)

Based on the theories and basic techniques of analysis taught in CTA I, more advanced and recent topics in
chemical analysis will be dealt with in this course. Special emphasis will be placed on Mass and NMR. For
example, the use of MALDI-TOF in proteomics will be covered as an advanced topic in mass spectrometry as
well as recent developments in 2D- NMR. Due to the nature of the course, recent journal articles will be handed
out as supplement to the textbooks.

o 717 2M T A (Experiment of Chemical and Technical AnalysisIl)

CTA L HHE HE =2 HAR Hit CTA Ii= ZEHPLCHGCE 8%t HES =2 ol9 O1R| 29| 240
2|F3Mt NMR, Massg2 018310 25 85k= e HARI.

This laboratory course is based on chemical technical analysis II. Focus will be on identifying structures of
unknown compounds based on NMR and Mass after separation using HPLC and GC.



. Z1|E.—-E-| X(Separation Methods for Biological Products)

LIPS A B8 20 Ot 0|22 S5 AL HHRAS 112, Raradical?l d2, =249 O7iHEN a4 &S
0|82t 22| ¥ &k 310 et Ol2= Tt
Theories on extraction as well as protein structure, characteristics of useful radicals, enzymatc mechanism and
enzyme activity are taught to help students in the purification process of bioactive materials.

o MEHES IS HBioreaction)

FAGO| 7|2 SUA HEZO|Kinetics. 8 AEFZkinetics. O |AE 4%t kinetics. 3| 2AHIQMOIA AEE ddkinetics. AFAHES
kinetics@} AHAZITIO] AKZHY IR HI4HIQE G AZHO| B IS S CHRCY

Basic principle of Thermodynamic. kinetics of homogenous reaction. enzyme kinetics. kinetics of microbial growth
with equal distribute biomass. basic principle of the product formation in the batch process. continuous culture.
coupling of oxygen kinetics and oxygen transport. model for enzyme regulation.

. *“E'i'_l'g ASMAIS(Experiment of Bioreaction)
HLHIY, scale-up B, A7 AISS HIYR

continuous culture, scale-up process. fed—batch fermentation

o DA OZSE N 22SH AlS(Classical Genetics, Experiment of Classical Genetics)
DMGHSHOME DMendelian genetics® OfL|Zthuman genetics, molecular genetics, genetic analysis52 CHECL
SR SPHEOA HERMQ1 SR 2| Ofsiet A18kF(functional genomics, bioinformatics, proteomicsg)E 47l sk A

he purpose of this course is to provide the student in-depth information in genetics including Mendelian genetics,
human genetics and molecular genetics. The lecture will cover the areas of analyzing crosses, meiosis and
genetic recombination, linkage mapping and human genome project. Molecular genetics will include learning the
types of genetic and biochemical information about cellular regulation system. Students will also learn the basics
about nucleic acids, their formation (replication), structure and role (translation).

o« HAIQ E.",—E-?sl'-.-.-z'lél' Al (Molecular Genetics, Experiments in Molecular Genetics)

0| 1FY-E O|45HHStructure of nuclear and organelle DNA, Chemistry and replication of DNA, Transcription and
translatlon, DNA cloning, Control of gene expression, Mutation and the repair of DNAS?| 7|25 & Ofsfjofl A
S S5 5| ELt.

The course will focus on studying cells and nucleic acids; cell and molecular biology. Students will learn to
understand the cell as the fundamental unit of life and the scientific method. The aim is for the students to
understand the events that take place in process of the cell cycle, meiosis and mitosis and to learn about
bio-machinery such as cytoskeleton. The course will also introduce DNA as a genetic material, the topics of
which cover mutation, DNA replication, transcription and translation.

o =22 G (Exp. of Separation Methods for Biological Products)

DRI A Q82U 220| Uit 7148 SS3ITLEND M SR DTSIE 0}g3H £al 54 FYTE 083 FBHE
L LIRS £20|H7(two phase)Zchromatogramme 0|25t £2| 7|& Zolstct

Experiments on purification and extraction technology of bioactive materials including the isolation of cytochrome
oxidase, cell disruption, sulfation and dialysis, separation by enzymatic activity and separation by two phase
system and chromatography are conducted.



o MEHMHSH (Bioinformatics I)
SIS AFSP| e SR TS Y HOIEMO|A0r 2EERIONE HHE TISIEHI YBale) O 0f
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Blologlcal databases and analysis software as tools for blotechnology will be introduced so that students be able
bloth to collect biological information from internet resources and to analyze them. The lecture will cover
searching method of literature, genetic sequence, and protein structure, and collecting method of various
biological information. Also method of comparative analysis for collected information will be taught with emphasis

on bioinformatics tools.

o MEYMHSHI (Bioinformatics II)

= FROME AR YEEE 2ZEQOIE dotks WES HIRH.0IE HSHMUNIXEES 271
2 9fst 7|2 BRHS ARICIO|ZS B 2Perl T2 TPHUS AISSIIBLAST, ClustalW, PhiypS9)
OlZ &M E8lof Ikt HRMES AICY

The course will focus on studying software structure of bicinformatics system. Students will not only learn to use
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and manage UNIX and NT platform but also set-up and integrate representative bioinformatics softwares.

o ARIOAMSSH 1T (Industrial Microbiology I, 1 )
SUAEEEOHR| LG 2 ARBE[OR|= AFOPEES asiadil B8 =404 FaliEds LA R 47| M=
Off A7 L ACEAIRIAM O 2 F2] ARBE|D QU= OPAZ0]| Cfol Z2fstl - ROPjM ARBEILL QU= OJdES
22| HIQUSHA] 3420 TWQRsH ZHSA 2|AlS Sk

Industrial microbiology encompasses the use of industrially important microorganisms. Students will separate and
nurture micro organisms used in various fields such as agriculture, environment, energy, food or industrial

products and learn empirical knowledge that will be used in these fields.

o MAOPEESH, T4l (BExperiment of Industrial Microbiology I, II)
AMAOPYERE HORIE OIYE 018 52 U] MASY =28 HE= =0I=0|152] &8Y

=] o
ORs FREE2 I4=S OISt AR 28 E=2 =i, AMES test, citric acid®| YrEOPY=ZS| Bty & 07gef

This lab course aims to teach microbiological sciences, specially applied to industrial materials, processes,
products and their associated problems. It introduces students to the basic concepts of utilization in a variety of
microorganisms and to learn about the experiments how to apply them in an industrial setting. The experimental
topics cover from conservation of microorganisms, microbial leaching, biotransformation, decomposition of
chemicals by microorganisms etc.

o AASKHthermodynamics)

2HEo3|0| ek 7| 20|23t 7 A ORI 20| HEO| st HAS OfsHsI0] T7|e| 7|22 CHECE
In this course, students will not only learn the basic theories regarding the dynamics of working fluid but also
learn the laws regarding the conversion to mechanical energy and basics of the calorie engine.

2F4-85Environmental Engineering)

Aloio] ool W2t Siste QS SHAXE A U UPIOBS APISH| U3t 712012 30|12, SBARIS 2ol
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This course will deal with basic and engineering theory, and application examples to remove odor and air
pollution and to dispose waste water out of contaminants occurring due the development of industries. Students
will learn to design the disposal process based on chemical reaction equation, stoichiometry, thermodynamics
and kinetics.

* ‘4==7]S}(Biophysics)

AEEAO| BT WIS 2 U Bt S0l it WEBRIHQ! WAL R 25 0|28 stk

It teaches various theories related to biophysical laws regarding bio components, organisms and reactions related
to life.

o MIEMESHI(Exp, of Cell Biology)
MIEASSBLAIELS UuFHQl AMIEHHQF 7|t MEEoL B4 3 25} 7|20 Bt Mg S5s3It
Experiments in Cell Biology is designed to enable students to acquire general techniques to deal with animal cell

for proliferation and differentiation techinques.

o O|SHMTHASH | [I(Medical Biotechnology I , 1)
YAIE ot U MIERL HAIEAS] B4 % 0150| of] 71| ABIES ook WdE FAE0IM OfstisiL ¢l
A L MERE 221 & A7(9] 7150 CHet /g = R AgEA A8V |1 52 Olsist=S gt

The objective of this subject is to understand the synthesis of bio-molecules at the molecular level and

biochemical changes under disease condition. It also aims to explore the mechanisms at physiological and
pathophysiological action with the fundamental of diverse life phenomenon.

152} gfet E2(Advanced Polymer Chemistry)
At SRS A LEAL LA FEE G 258 FAE Y E S5 1R 1FA; r|etelat 1FEAf 8AMHO|Z

B3t DEADSIO| 7|2 MY MBS YR2 St

Basic concepts in polymer science, including polymerization, copolymerization, natural polymers, polymer

mo

nomenclature, definitions, classifications, molecular weight, commercially important polymers, polymer
stereochemistry and theories of polymer solutions are covered.

o 112} 7k8 EE(Advanced Polymer Processing)

U2I} 0|2 YE7|OMQ B2 S Y22 CIRIQLUHA] Tk AS ST CH2 HEY
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Principles of operation and flow in single and twin screw extruders, screw design, characteristics of internal

1o
Alm
!
=2
i}
rot
nx
o
oln

0
d0

mixers, injection molding and other molding processes will be taught in this class.

o AL HHXZY Z5HPolymer Foams)

LI IEAr HEA|, YA ofel, LA 2/ A2 A2 HE 38200 et dF5E AT=E it

The students will learn various polymer foams, their chemistry, properties, structure, preparation methods and
commercial applications in this subject.

o CIQIZZF] - M(Unit Operation I- 1)
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This course deals with materials, momentum and energy delivery mechanism, and energy and material input and
output to design unit processes, such as evaporation, drying, gas absorption, distillation, abstraction, leaching,
adhesion and crystallization.

o A|0{ 25} - I (Control Engineering I - 1)

A0l O =2 F7Hol| ERot ol HAY W MEHKO| Zignt =9 & A AROIM HERte Lok Ui STt
ZRS o]l AgoM| ElH AO1AI QFY = TEN 578710l BRH o2V [EE SFEAS=M 2g7| AL S840
off S8AZE = U= 7I2sHE BRI

In this course, students will learn and practice the methods of mathematical modeling necessary for the
development of control theory, the concept and characteristics of feedback, how to get a delivery function in the
linear system, state space model, culture basic competencies to apply various methods necessary for stability and

performance, and evaluation of the control system to the design of responders or process control.

o E2|35H2M(Physical-Chemical Analysis)

YA Uit J2280k= 7|2 HEE Ofeticl?| Holl 7=l =A1R W71 AP 1Y dEE 5ol 228wS ok =5
A Edir QUE|E 0|85t A|l=2AM0|| ERFHIV-Vis-Spectrometry, Gas/Liquid Chromatography, Mass Spectrometry,
NMR, IRSQ| 71718 THF7| 9fsh 4012 U 888 4 Qe 5242 HUSIES 3ict

To understand the basic principle that particles interact with light, students will learn basic optics, electric and
electronic characteristics of molecules and learn theoretically to handle devices such as UV-Vis-Spectrometry,
Gas/Liquid Chromatography, Mass Spectrometry, NMR and IR used for analyzing samples using chemical and
physical characteristics and principles of substances.

o EC|3eHEAMAIS(Physical-Chemical Analysis Lab.)

=m0 BRsH MM F 71715 08310 Esk=l U0 7|27t Bl RS HIRAL 71719 389 X HEsH
S Hyecy

In this course, students will learn the experimental methods necessary to measure values using sensors and
devices for the material analysis and nurture the application and the management capacity.

o BM3ISHAnalytical Chemistry)

Az A0 BRt 7|20|ES HoolH YEMEAZALAI=RANT, Eoll 22 &Rl 2 amA 2187 | 48874 6= HEMH.
This lecture will cover and discuss in detail on the chemical equilibrium of polyprotic acid-base, complex
formation, oxido-reduction, and basic principles of electro analytical chemistry, such as cyclic voltmetery and
polarography. The understanding of this course will help students to improve the applicability of bioanalytical

chemistry, as well as establish a solid basis for critical bioanalytical evaluation of current and future research.

DHEALZEZ(Advanced Structure-Property Relationship of Polymers)

AR 2ot HEE A1 e aleiad Ul BiES 71 U300 2ol SR e e 1ot 0[of HE WFAL
2ot FEHE FAF AROM HA| LZIR| A-I5k= HESOH| Hioll Ofoliot=5 3t} 55| O|2fer LAt 2ot E/d12)
A B 97 =22 7| Tcase studyBIORM A HHAt A0 2R WHE ANISH £82 & 4 AUES it

With this subject students will get knowledge of statistical description of polymer conformation, local ordering,

H

;

crystal structures, crystallization, the morphology of crystalline polymers and polymer phase behaviors.



o QU[8PdEE(Advanced Organic Synthesis)

SAOOM M2 82 AL50| dEet Y Azdee| g2f 20F A0 Hole S4E 9L 2lol= U IRMd @At
Pyg SE= Sy

General knowledge of laboratory and commercial methods for polymer preparation with practical examples,
including reaction kinetics, fundamentals and practical aspects of organic synthesis will be covered in this

subject.

o 717|244 5E&(Advanced Instrumental Analysis)

SUSMg SR St= BUSY||C| 382 THAIL NVRIMassE 32 CIZ0, IRT} CiE0| SUo| 12242 9ot
dataofMof LS.

Substance analysis that aims to study the application of spectroscopic instruments. NMR and Mass mainly deal
with the IR and is focused on the analysis of data for the analysis of the structure of matter.

7189 @Gl AR o, LR0| ARIO| QiFEdks 7|AR 91 AT ALREL 7S 7’ Y
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Students will gain knowledge of thermodynamic and molecular basis of rubber elastic behavior, time-dependent
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mechanical properties of rubbers, rubber compounding and processing, vulcanization methods, physical testing
and elastomer industry. This course provides fundamental knowledge in physical, thermal, and rheological
properties required for injection and compression molding including theoretical and experimental aspects of
various molding processes.

o E5|AdA|(Patent design)
M| SZASo12M, 561 HUS EUR5H M2 7|0] S0 st ABSS YIFE Bt

This subject focuses on patent design based on patent analysis, patent strategy and prior search of patent.

« E5{%=HPatent strategy)

M |2t U 7|R0] S312 BASI0] Al WakS AASHE e MESS YRR it

Knowledge of patent strategy for development and research from patent analysis and prior search of patent will
be given in this class.

» E5{tH(Patent law)
SIS 7He E S5 Q70| gt 7RI OfshE EMZ FAIM Akd HHARME L He e HEES A=
sttt

The students will learn about the general knowledge of patent, writing the descriptions and claims with practical

examples.
o 52} HSEHZ(Polymer Composites)
CiSt Ha, LEA) SRZH=l| 7|4 Bl2=A| 430 G2 0R|= Hae AR Eut HE| 2412| 2OIRMH0|| Ojst A
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The students will be taught about various fillers, parameters affecting mechanical and rheological properties of
polymer composites, nanocomposites and characterization of filler dispersion in this subject.



o Z-ZNO|L I I IV(Seminar 1 ,11IILIV)
Of|LAR EBOelR SPEe] M MRl LIS SAATIC,

B By B

The overall makes naeyoeul aware of the energy of life graduate student majoring related.

HE2 Z5FE2(Advanced Reaction Engineering)
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* Of|{R| B85FEE(Advanced Energy Engineering)
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o 71222} 23 Gas Control Engineering)
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« H|0|20j|L42|(Bio Energy)
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== Thesis Research)
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B 1=zt 7FsotH.
A thesis based on results of experiments conducted for 6-9 months period should be written as part of the
requirement for the master's degree in the country of the student's choice. It should be written in English

directed by the thesis director. Individual or group work is possible upon permission by the director.



