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Special Topicson I nternational 2 S Assigned Horticulture
Industry

This course is designed for graduate students to acquire knowledge on international
horticulture industry and market trends by classroom discussion and visiting foreign industry
and academic institutions, such as the fields of fruit production, flower industry or vegetable
production. The course will be offered by assigned faculty and by inviting experts to discuss
about information of horticulture technology, industry distribution, marketing channels, and
management.
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Special Topicson Tropical Fruit Crops 2 S C.R.Yen, F

The course covers special topics of tropical fruit crops on production and locations,
fruit production in Taiwan and world, germplasm collections and breeding, propagation—
budding, grafting and rootstock, growth and environments, traditional and current cultural
managements, forcing culture in the tropics and subtropics, bearing efficiency, nutrition and
quality, flowering physiology and location effect, postharvest and quarantines, international
trade and barrier.
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Population Genetics 3 S P.C.Liao, S

To understand the basic theory of population genetics including Hardy-Weinberg
equation, mutation, migration and gene drift. To understand the basic biological evolution by
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natural selection. To calculate allele frequencies as they relate to inheritance. To understand
the Hardy-Weinberg Law and how evolution takes place when this law is not in place.
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Free Radical Biology 2S C.H.Yen,S

A freeradical is defined as any atom, ion or molecule with unpaired electron, and it is
unavoidably produced in an organism that has the ability to utilize oxygen as an energy
source. Free radicals play important multiple roles in an organism. In plants, free radicals are
involved in growth, disease, immunity, apoptosis or environmental stress. In vertebrates, free
radicals act as second messengers mediated inflammation, cardiovascular function, immune
responsiveness, aging and so on. However, there is an antioxidant system in an organism to
regulate the free radicals-induced effects. Since thee study of free radical biology have been
explored for a long time and the fundamental knowledge or theory is well established, we
will introduce the concepts and application of free radicals in plants and vertebrates to
undergraduates (fourth-degree) in Department of Life Sciences.
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Special Topicsin Photosynthesis 2S Y.T.Jou, S

Living organisms interact with the others and environment, photosynthesis is about the
biochemistry and metabolism. Sunlight provides the energy that operates the light and carbon
reactions. Lots of photosynthesis studies were used molecular evidence and ecology
physiology, such as pigment systems to understand the functions of superoxide, molecular and
biochemistry studies the structure of the photosynthetic apparatus.
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Biophysics 2S T.S.Tsai , F

This course ams to introduce the physical principles that underlie a variety of
important biological and biophysical phenomena, as well as a number of valuable laboratory
techniques and probes. Emphasis will be given to understanding the physical background of
biomechanics, heat and energy in biological systems, hydrodynamics and circulatory system,
electrobiology and biomagnetics, nervous system, and diversified sensory system. Another
purpose of this course is to introduce the physical interactions between living organisms and
their environment. Knowledge of this course will be a foundation for sudents in
cross-disciplinary studies.
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Advance studiesin Photosynthesis 3S I.L.Lai,F

Solar energy and carbon were mostly fixed in the ecosystem through plant
photosynthesis. Photosynthesis is the most important chemical reaction on the earth. Many
graduate students measured plant photosynthesis to present plant performance and health.
The ecosystem productivities could be further modeled by plant photosynthetic ability. This
course was aimed to help graduate students more aware of the photosynthetic parameters
which they measured and calculated. The course would include the introduction of concept
of photosynthesis, involved organelles and enzyme systems and controlling factors. The
course would also include the operation of instruments and the calculation and model of
photosynthesis of plant individual, population and ecosystem.
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Advanced study of

Conservation medicine 3S All faculties/ K. J. C. Peal

With the rapid changes of our environments, the interface between ecosystem health,
animal health (both wild and domestic) and human health has been gradually concerned.
Conservation medicine is an emerging field that is a synthesis of the fields of veterinary
medicine, public health, ecology and natura resources, and the principles of conservation
biology, biogeography, population genetics, economics, sociology, anthropology and other
disciplines to understand and maintain biodiversity. The course aims to (1) provide students
from various backgrounds with the opportunity to learn and explore the linkage between and
principles of conservation biology and medicine, and (2) connect the concepts and research
findings to real world conservation problems in order to seek strategies to minimize the
crisis through understanding the ecology and fauna of Taiwan.
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Primary Viethamese 2 S

This course is scheduled for students who are interested in learning Vietnamese. It
ams to develop students’ capability to accurately articulate Vietnamese vowels and
consonants, to learn correct basic conversation, and to improve their listening
comprehension and speaking ability. The course mainly contains the articulation of
Vietnamese vowels and consonants, basic conversation, Viethamese grammatical structure,
songs, vocabulary and beautiful scenes of Vietnam, etc; it especially emphasizes on the oral
practice to enhance the ability of primary level of conversation.
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Basic Viethamese 2 S

This course is scheduled for students who are interested in learning Vietnamese. It
ams to develop students’ capability to accurately articulate Vietnamese vowels and
consonants, to learn correct basic conversation, and to improve their listening
comprehension and speaking ability. The course mainly contains the articulation of
Vietnamese vowels and consonants, basic conversation, Viethamese grammatical structure,
songs, vocabulary and beautiful scenes of Vietnam, etc; it especially emphasizes on the oral
practice to enhance the ability of basic level of conversation.
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Quality Engineering 3 S Der-HoWu, S
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The objective of this courseis to introduce the Taguchi Methods as atool to handle the
quality engineeringof product. The Taguchi method is known as the simple and fast toll for
industries applications. The S/N ratio derived from cost functions is the most power analysis
critera for quality. The optimun paremeter design is the main idea of this course. ANOM and
ANOVA are introduced in detail. A final project is presented in the end of the course.
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Physical Vapor Deposition Technique 3 S Chin-Min Hsiung, S

Film deposition in a vacuum environment is a useful surface coating technique, which
has been widely applied to many different industries. Deposited film can enforce the
mechanical strength of the substrate material, increase the resistance to wear, insulate the
substrate material from high temperature gradient and reduce the heat flow into the
subsurface, and protect the substrate surface from corrosive gas or fluid environment.
Therefore, they are found have many usages in mechanical manufacturing industry (metallic
molds used in die casting, plastic injection molds, cutting tools), in automobile industry
(piston, piston ring, combustion chamber, intake/exhaust valves), in power generation
industry (heat exchanger, condenser). Deposited film can also provide many special
photo-light radiant and electron- magnetic properties, which are found indispensable in the
semiconductor industry, in data storage industry, in flat panel displays (FPDs) industry, and
in optical lengequipment industry. Therefore, the film deposition technique can be
concluded as a core issue for the industries and is critical for the economics of Taiwan.
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Fluid M achinery Design 3 S Ting-Lung Chiang, F

This course introduces some most usable flow machines in the everyday life
application and the design methods for mechanical / civil engineering students. Pumps,
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compressors, fans and other machines(turbine, hydraulic turbine,....etc) will be the main
topics discussed in this course. The course content will include: basic fluid theories (review),
mechanical elementg/parts, performance/characteristics, using range, maintaining, and
system design. CPD program will be used to demonstrate the design procedures of the
impeller and volute of a Centrifugal Pump. Gambit-Fluent will then be used to verify the
flow field properties (pressure and velocity) inside the pump.
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Fluid M achinery Design 3 S Ting-Lung Chiang, F

This course introduces some most usable flow machines in the everyday life
application and the design methods for mechanical / civil engineering students. Pumps,
compressors, fans and other machines(turbine, hydraulic turbine,....etc) will be the main
topics discussed in this course. The course content will include: basic fluid theories (review),
mechanical elementg/parts, performance/characteristics, using range, maintaining, and
system design. CPD program will be used to demonstrate the design procedures of the
impeller and volute of a Centrifugal Pump. Gambit-Fluent will then be used to verify the
flow field properties (pressure and velocity) inside the pump.
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Advanced synthesis machining 2 S Wel-Tai Huang, F

This course teaches the integrated machining and its related knowledge, including the
machining steps arrangement, the machining methods selection, various types of cutter
refining methods, various types of machine tool and application methods, various types
cutting tool attrition, the mechanical working method of the industrial safety and the health
etc. The course will illustrate the machining duty class second grade and the third technique
master according to the discipline test topic. Completing this course, the students may
register for the correlation technique master certificates.
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Practice of Advanced SynthesisMachining 1 S Wei-Tai Huang, F

This integrated machining practice can lead the student to use each kind of machine
tools, welding apparatus, precision measuring instrument, lathe, milling machine, grinder,
drilling machine etc. All of machine-tools make each precise metal, the nonmetallic single
unit or the assembly according to the project plan, and assembles completes, has the specific
function. The practice mainly focuses on the machining duty class second grade and the third
technique master according to the technique branch test content. Completing this course, the
students may register for the correlation technique master certificates.
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Introduction to Non-traditional 3 S Waei-Tai Huang, S
M achining

Along with the time progress, the technical difficulties that the traditional machining
has encountered in the past have increased rapidly; the traditional machining is facing a
technical bottleneck. In order to break through this technical boundary, new theories and
methods of the new machining technology have been developed, and the Non-traditional
Machining is born. This course will introduce various kinds of the characteristics and
applications of the non-tradition machining methods, including: the introduction to
machining, the supersonic wave machining, the water knife machining, the grinding
compound spraying machining, the electric spark machining, the electricity thick liquid
machining, the electron-beam machining, the ion beam machining, the laser machining,
chemistry machining and the electrochemistry machining system regulation...etc. The
course will focus on introducing the basic concept principle and the application scope of the
Non-traditional Machining.
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Digital Electronics and L ogic Design S Nyen-Ts Chen, S
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This course contains review of the digital fundamentals, firstly. From their different
design methods, two parts were discussed. The first, using graphic input and wave editor to
design the digital circuits, is from chapter 1 to chapter 4. Second, is using very high speed
integrated circuit hardware description language (VHDL) to design the system, from chapter
5 to chapter 10.Altera’s software: MAX + PLUS Il V10.1 will be used to design CPLD /
FPGA chipsin this course.
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Graphlcal Controlling Software for 3 S Nyen-TsChen, S

Design and Application

In order to help students learn how to use the graphical controlling software design
programs and applications, this course is training students to use the LabVIEW software.
This software application can easily control a varity of machines or measuring instruments
and other equipment of the production line. So that students can more quickly and
effectively learn automated program with the links of the mechanical and electrical interface.
Include: data collection, data storage, pooling information and the application of the
LabVIEW environment.
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Aerodynamics 3 S Shih-Chieh Lo, F

Aerodynamics is a branch of dynamics concerned with studying the motion of air.
By understanding the motion of air around a body, engineers are able to predict the forces
and moments, and hence the lift and drag acting on the body. This course garts with a
review of thermodynamics, conservation equations and fundamental principles of fluid
mechanics. Then the following subjects are covered: uncompressible thin airfoil theory,
vortex panel method, lifting line theory, steady 1-D compressible flow, isentropic flow, and
normal/oblique shocks.
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Application of MATLAB to 3 S Shih-Chieh Lo, S
Numerical Analysis

This course introduces the application of MATLAB software to theoretically and
numerically solve various kinds of engineering mathematical problems. The course will
introduce MATLAB Basic commands, including numerical operation, functions, array, logic
control, loop control, subroutines, graphic control, and graphic-user-interface (GUI).
Application of numerical analysis methods includes numerical difference, numerical
integration, nonlinear equation, interpolation method, matrix operation, linear system
equation, eigenvalue problem, ordinary differential equation (ODE), partial differential
equation (PDE) and statistical analysis.
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Soil and water conservation planning 3 S(P,M)Lin, Jin-Bing
and engineering design on slopeland

Taiwan has been facing the slopeland development and utilization. Sustainable and
safe use the slopeland is important in this country. This course focuses on the analytical and
planning methods on hillside development reasonably. Methods of layout safe and
reasonable constructions by the hydrological and mechanical analysis will be introduced. To
make the students possess the basic ability of development and planning in slopeland.
Meanwhile to design appropriate soil and water conservation engineering is the major
purpose in this course.

()24 % ¢
S f2 3 & v e wlt

*;‘? /ﬁ el %E-t—i*"}g -T-m)@’? ’ iﬁi; f‘ 31/»\*’?“‘/% ’ E;}é: ﬁ.?—q—/;i g‘:
B E s B 3F Rk - ACESys & %‘w‘% FENIARRIR BT HERE CAELE AT
AR BEE TR EEE  BFH{ I Z A2 P AEAMAERZ BT 6o
System Engineering 3 S J.M .Miao 4S

Explore the application of systems engineering in the biotechnology industry, first we

introduce the system analysis methods, including: engineering economics, numerical
methods, optimal search strategy, ACESys systems approach, engineering innovation, patent
database search, the steady-state analysis, decision support and knowledge management.
Secondly, we explore the examples of the above methods in bio-industry related fields.
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Creative Design 3 S J.M.Miao 4S

Guide students to examine themselves and to develop their own creativities. Provide
students of designing and planning with review of all kind of design methods and examples
of each. Try out these methods by students and inspire them with new and fresh ideas.
Appreciate from experience of collaboration according to their idess.
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Fundamental Capabilities of 3 S

I nter national Business Workers

The fundamental capabilities of international business workers include language,
commercial paper writing, international business knowledge, international business etiquette.
These capabilities determine the performance of foreign market developments. This course
aims to develop students’ fundamental capabilities of international business workers. It is
hoped that students are capable of handling the jobs of foreign market developments in the
future.
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Common Core Competencies 3 S

This course aims to develop individual’s “Driving Competencies’, “Behavioral
Competencies”, and “Knowledge Competencies” in order to enhance students’ employability
in the future.
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Practice of Service Delivery 3 S
System M anagement

The purpose of this course seeks to cater to the growing needs of management
Knowledge and skills in service sector. It requires completely new concepts and operational
strategies. The concept ~ technology and method which were developed in manufacturing
sector should be revised and applied to service sector . The major subjects will cover : design
of core service, site selection, store layout & display , design of service process, job design,
service automation , service operation planning, service logistics, service capacity planning
& waiting line management, real time problems shooting and service quality management.
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Seminar on International Mergers 3S
and Acquisitions
Mergers and Acquisitions are tools to fulfill growth strategy. The mission of this
course is to survey the drivers of success in international mergers and acquisitions (M&A)
and develop students’ skills in the evaluation of these transactions. This course includes a
general introduction to the history of M&A, the definition and types of M&A, the motives
for M&A, the theories of M&A, the evaluation and implementation of M&A, post-M&A
integration, and performance issues.
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Seminar on Competitive Dynamics 3 S

Business competition is both dynamic and relative. However, most traditional
analytical frameworks still adopt satic strategic analysis and ignore the dynamic competition
within firms.Competitive dynamics is the analysis of competition at the action and response
level to predict how a firm will act or react against opponents. The soundness of a firm’s
strategy and actions—and even its performance—must be considered in the context of its
competitors’ actions.Through exposure to cutting-edge academic research and case
discussion, the course will examine, in depth, the broad context in which competitive
interaction occurs
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Case Sudy of M anagement 3S Y.J. Tsay, S

I nfor mation Systems

The main purpose of this course is through interactive teaching of management
information system cases to understand the application of information system concepts. The
teaching methods in this course will include teacher’s instruction, interactive discussion,
case study, and business visit. It emphasizes on examining information system success and
failure casesto cultivate students’ abilities in business practices.
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Theories and Practices of Activities 3 S F
at Long-term Carefacilities

The objectives of this course is to build up students’ capabilities as an activity
co-ordinator at long-term care facilities. The students are expected to develop a whole vision
of theories and techniques of activities for the elderly people and people with disabilities.
Through the lecturing, classroom discussion, reading assignments and activity design,
students will build up their knowledge of designing and leading principles and skills of
activities. The fulfillment of these requirements, the students will be able to work effectively
as an activity co-ordinator.
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Advanced skills and Practices of 2 S
Activities at Long-term Care facilities

The objectives of this course is to enhance students’ understanding of activities design
at long-term care facilities. Based of the understanding of the characters of the elderly people
and people with disabilities, the students are expected to develop an advanced knowledge
of theories and techniques of activities for the elderly people and people with disabilities.
Through the lecturing, classroom discussion, reading assignments and activity design,
students will build up their skills of leading activities as an activity co-ordinator.
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Psychology (1) 2 Credits R F

The purpose of this course is to enhance students’ understanding on the main concepts
of Cognitive Psychology and Health Psychology. It is intended to strengthen students’
professional helping skills and capacity. Course contents include the cognitive dissonance
and self-esteem maintenance, social cognition and perception, problem solving and stress
management, adaptation and mental health, social change and mental health, as well as stress
and mental health

I~

H 13 F1 o BT2L



101.04.18 5557 BRI+ 1-- 5 = Fredfy « 1 Edp1
A TR R

U A RER R 2R L Ei3 s
PRARM A L RRARD DA - Y LR R 0 R i KRERZ B 0 B
4t Fi?'%iﬁ«‘}iflfii ST LR st s TAGF SRS S RME BB S ﬂq pr:r'»u' NI g Y
SIAL o ALY BSTHGL R AT AR T Bl e e g 2 i ]
PR A E R RENES I LS S E o
Applications of Kinesio Tape 2 S F
Outline: The goal of this course is to introduce the common health problems and the
implication of kinesio tape, for example: carpal tunnel syndrome, frozen shoulder, tennis
elbow, low back pain, muscle cramp, edema, motion sickness, asthma, and dysmenorrhea
(pain on menses) and etc. The possible reasons, mechanism and the implication of kinesio

tape will be introduced, and discussed. This class will help students develop correct opinions
and methods for solving health problems.
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Biomechanics 2 S F
Outline: The goa of this course is to introduce the basic concept and theory of
biomechanics, as well as the method to collect, analyze and interpret kinetic and kinematic
information. This course include the knowledge of mechanics, kinetics, kinematics, and the
implication of biomechanics to neuromuscular disease. In addition, the implication to

technologically assistive device and foot disease are aso introduced. This class will help
students develop basic and practical knowledge of biomechanics.
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Sport Nutrition 2 S S

The object of this course is to teach students to learn the relationship between sports
and nutrition. The contents include meal before race, supplementary beverages during race,
energy-recovery and nutrition re-supplying after race, calorie-counting nutrition analyzing,
and effects of every kind of nutrition on sports results.
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Exercisein Special Population 2 S F

from Theory to Practice

The purposes of this course include exercise program design and sports participation notices for specia
population. The first step, the body characteristic and limitation for those special groups should be analyzed,
including mature, aging etc. That will help sudents understand the physiological need and limitation for specia
population, and redize the importance of exercise participation. Further, students could practice exercise
instructing to enhance their knowledge and abilitiesin this area.
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Animal Welfare 2 S

The arrangement of this course isto let the students understand the knowledge about animal welfare. The
following topics included in the course: definition of anima welfare, the influence of stress on farm animals,
animal welfare, animal welfare and industry, and specific topic of animal welfare on different farm animals.
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Practice of Industrial Tralnln 1R T. C. Chang

The course is offered the undergraduate students to train the practical knowledges and techniques of
veterinary medicine at the ingtitutes outside the university. The students will work in different institutes
depending on their wish to learn the professional skills. Therefore, they will understand the career in advance
before graduation, and will encourage to learn and strengthen professional knowledges.
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The Techniques for 1 S Yao-chi chung
M acromolecular Analysis

The purpose of this course is to teach students various types of biotechnology to analyze various
biological macromolecules such as DNA, RNA, carbohydrates and protein. In this course, we will introduce
various types of bio-technology, including electrophoresis, avariety of liquid or gas chromatography, analytical
ultracentrifugation, flow cytometry, etc..
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The Practice of Macromolecular Analysisl S Yao-chi chung

This course will teach students to understand the operation and application of various types of
biotechnology by actual practice or observation. These biotechnology including various types of
electrophoresis, a variety of liquid or gas chromatography, analytical ultracentrifugation, DNA sequencing and
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flow cytometry, etc.
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I ntroduction to Practicesin 2 S Kuo Pin Chuang

Biophar maceutical I ndustry

There are four main parts to the class, I) Introduction to the Biotechnology industry, I1) Principles of
drug discovery, I11) Introduction to drug re-clinical research, and IV) Commercial aspects of biotechnol ogy.
Students will learn about the process from drug discovery to pre-clinical research and commercialization.
Specia class sessions to the National Biotechnology Center will ehance learning and alow students to
experience the process first hand.
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Vaccine and Drug Research for 1 S Li-Ting Jeng

I nfectious Diseases

Students will participate in research in a productive laboratory in a foreign setting. English will be used
for communication and oral presentations. Since English is the primary language for biomedical research, this
overseas study will improve students’ communication skills in English and expand their international

experience.
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Education Goals and Core Competencies of the I nter national
Master’s Degree Program in Food Science

Program

Education Goals

Core Competencies

90UB 105 P00 Ul Welboid 8816eQ S, ,o1se|\ [euoiieussiu | ay |

The International Master’s Degree
Program in Food Science (IMAFS) is
aprofessional program designed to
provide students with in-depth
training in three main areas of
concentration: Global Food
Biotechnology, Characteristic Health
Food, and Novel Food Processing
Technology. With domestic and
international outstanding faculty from
virtually every professional discipline
related to food science and
technology, IMAFS founds an
excellent teaching and learning
environment fully using English, and
make efforts in promotion of
international interchanges of
academia, faculty and students.
Adhere to the orientation of
“Professionalization”,
“Internationalization” and
“Spiritualization”, IMAFS devotes
herself to cultivate outstanding
professional scientists equipped with
both theoretical knowledge and
practical techniques for international
food science and technology research
and development, or for advanced
international business management
and administration.

1.Capable of working on research,
development and production in
food biotechnology, healthy food
and food processing specialties
with an international macroscopic
concept.

2.Capable of problem solving and
analysis independently.

3.Capable of writing scientific
research report and thesis.
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Food Biotechnology

et T 3| 3

Microbial Physiology and Metabolism

Bed F0 2 3 Pgis 3| 3

Microbial Biotechnology

BE G A 3 3

Advanced Food Processing

FEAFAFE 3 3

Advanced Molecular Biology

f’é‘fi% ?L"}L;'#’;ﬁ 3 3

Special Topicsin Bioactives Natura Products

23 G TS 2 2

Specia Topicsin Global Food Marketing

§E% 28 > | 2

Specia Topicsin Food Safety

a g it ’}i?ﬁ 3 3

Physiochemical Characteristics of Foods

3 E e S LI R 3 3

Special Topicsin Food Analysis

CRER X 3 3

Special Topicsin Food Engineering

SEEEET F

Special Topicsin Applications of Food 3 3

Enzymes

ERIR Sox s 3 3

Special Topicsin Food Chemistry

% RES TS 3 3

Special Topicsin Ingrumental Analyses

BT wi R ) 2

Special Topicsin Sensory Evaluation

GEAEEY P EEG

Special Topicsin Management and 2 2

Administration of Food Industry

214 3 3

Biochemical Engineering

L N 3 3

Bioconversion and Biocatalysis

ﬁk‘ Ay [ 8 " 2 2

Functional Foods

Y 5 5

Practical Immunology in Food Science
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Optimization in Food Science and Technol ogy

F &K ” 5

Experimental Design

g el B 2 )

Special Topicsin Food Processing

NS -2l i 2

Scientific Writing in English for Chinese 2 2

Authors

’fé’l 7 -? 3143 2 2

Practice of Industrid Training

® old B4 Y

Independent Study 8 2 2 2 2

&3 72 | 24 | 24 | 22 2
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National Pingtung University of Science and Technology
I nter national Master’>s Degree Program in Food Science Cour se Outline

Year First Second o
Semester Fall Spring Fall Spring ;
Course Cr Course Cr Course Cr Course Cr|”
< O Seminar 1 [Seminar 1 |Seminar 1 [Seminar 1
) % M ethodology for Food 3 |Special Topicsin Global 2 [Thesis 3 |Thesis 3
g S Research Food Technology and
# @ |Trendsin Sustainable o |Industry
= |Development
Tota Cr. 4 3 4 4|15
Food Biotechnology 3 |Physiochemical 3 |Biochemical Engineering 3 |Independent Study 2
Microbial Physiology and | 3 |Characteristics of Foods Bioconversion and 3
M etabolism Special Topicsin Food 3 |Biocatalysis
Microbial Biotechnology 3 |Analysis Functional Foods 2
Advanced Food Processing | 3 |Special Topicsin Food 3 |Practical Immunology in | 2
Advanced Molecular 3 |Engineering Food Science
o [Biology Special Topicsin 3 |Optimization in Food 2
T [Special Topicsin Bioactives| 3 éppllcatlons of Food Science and Technology
S |Natural Products Prrllzy'mis _ 2 Experimental Design 2
©  |special Topicsin Global 2 |Physiochemical Special Topics in Food 2
Q  |Food Marketing Characteristics of Foods Processing
S |Special Topicsin Food 2 |Special Topicsin 3 |Scientific Writing in 2
o Safety Instrumental Analyses English For Chinese
| ndependent Study 2 |Special Topicsin Sensory 2 |Authors
Evaluaion Practice of Industrial 2
M amagement and 2 [rranng
Admir?istration of Food | ndependent Study 2
Industry
Independent Study 2
Cr. Pr. 24 24 22 2|72

Note: The program requires 2 years of full-time study. All students have to acquire at 31 credit points, including 15 credit
points for compulsory courses and at least 16 credit points for optional courses, before graduation. The course “Trends in
Sustainable Development” is waivable if it has been taken before.
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Inter national M aster’s Degree Program in Food Science

2 i3 £ P Compulsory Courses
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In this course each student will select their own research subject; they will collect and
summarize literature concerning the chosen subject, write abstracts, design posters for
conferences, as well as the power-points slides for oral presentation. All students will
participate in the discussion and acquire skills for an effective oral presentation. During the
last sessions of the course, the students will simulate a conference situation, where each one
will present their research work on stage.

001 Seminar 4 R
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E.T. Liaw, J.H.
001 M ethodology for Food Research 3 R Guo, C.C. Huang,

1% F
In this course each student will select their own research subject; they will collect and
summarize literature concerning the chosen subject, write abstracts, design posters for
conferences, as well as the power-points slides for oral presentation. All students will
participate in the discussion and acquire skills for an effective oral presentation. During the
last sessions of the course, the students will simulate a conference situation, where each one
will present their research work on stage.
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003 Trends in Sustainable Development 0 R Recruiting, 1% F

The objective of this course is to provide students to understand the environmental
management, domestic environmental policy and global environmental protection topic.
The subjects of the course will include : Environmental management and policy ;
Environmental economics ; Risk assessment ; Ecological balance ; National environmental
policy ; Environmental impact assessment ; Sustainable development ; The issue on
environmental protection and International Conventions .. etc. This course introduces
environmental policy management for the enterprise development process, to prevent
environmental pollution. From climate, transportation, industrial structure, and diverse
environment in which the integrity of reference for thinking and planning.
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004 Special Topicsin Global Food Technology

g
and Industry 2 R Recruiting, 1% S

Speakers gpecialized in  Food Biotechnology/Applied Microbiology, Food
Chemistry/Instrumental Analysis, and Food Processing/Technology Development from
industry, government or university will be invited to share their knowledge and working
experiences. One of the objectives is to give students an in-depth understanding of the most
global concerns in biological, chemical, and physical sciences to the processing,
preservation, quality evaluation, public health aspects, and utilization of foods.
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After a well-designed project being properly conducted by students, he/she will be
asked to give a ora presentation and summit the thesis before a deadline. Knowledge
acquired during the study should be made use of sufficiently in the preparation of the thesis.
Frequent and intensive discussions among teachers and students will be arranged to
improve the quality of his’her research.

i 3L p Optional Courses
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006 Food Biotechnology 3 S M.L.Wu, 1% F

This course provides students with the basic concepts of modern food biotechnology. It
includes detailed information on recombinant DNA technology, enzyme and protein
engineering, biosensor (DNA probe and Monoclonal antibodies), and plant and animal
biotechnology which surround food biotechnology
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007 Microbial Physiology and M etabolism 3 S J.H.Guo, 1 F

Interrelationship of physiology in microbial nutrition for growth -~ microbial
propagation and death ~ and the effect of the environmental factor on microbial growth.
The interrelationship of microbial metabolism (the relationship of energy and growth ~
microbial metabolism of aerobic and anaerobic ~ microbial fermentation and respiration .

008 #c 2 4 4 3~ BLjiw 2 & FREZ o -
kAR PR n—uz ﬂc? 4t (DA # 2 FHFRIE L (2R
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008 Microbial Biotechnology 3 S J.H.Guo, 1 F
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It is the aim of this course to provide the students with in-depth and comprehensive
scientific knowledge in the areas of (1) Principles of Microbiology Biotechnology; (2) Food
Production Involving Microorganisms and Their Products, (3) Microbes in
Agrobiotechnology; (4) Microbes in Environmental Biotechnology; (5) Microbes in
Alternative Energy; (6) Patenting Microbial Biotechnology, so as to facilitate the
understanding of the various application of microorganisms and the production of their
bioactive molecules in the biotechnological systems.
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009 % &8 54 3 iE

P.J. Tsai, M. C.
Wu

The course offers the technologies of membrane processing, frozen, aseptic packaging,
vacuum, high pressure and over heat steam treatment, high pressure, microwave,
supercritical extraction, oxygen scavenger, chill preservation biochemical reactor, wine
making and plant productions. The processing and application of these technologies are
introduced.

009 Advanced Food Processing 3 S

3 S SRR
EFOWRE R
X % N e 7
- R

AgAril & 1 Z PR (DNA S RNA)frd-v Frenfrg 210 i 0 2 A T3
g e DNA- 7 & 32 i\%ﬁ /i 52~ & 2 DNA m’f#%’i AFERIrE
BFew Frenditz Hogpr oo

010 %4 +4 48§ 3 &

Y.C. Chen, H.L.
Cheng, W.L. Shih,

010 Advanced M olecular Biology 3 S C.Y. Chang, J.L.
Hsu, G. Huang, 1%
F

The course introduces the nucleic acids (DNA ~ RNA), structure and function of
proteins, genetic engineering and recombinant DNA technology. The course contents
include: vectors of introduction, construction of recombinant DNA, gene expression, and
purification and application of recombinant proteins.
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Y.C. Chen, H.L.

. S . Cheng, W.L. Shih,
011 Special Topicsin Bioactives Natural ke !

C.Y. Chang, J.L.
Products 3 S Hsu G I:alrl]%ng 18
F

The course will introduce the biosynthesis, purification, structural determination and
biological activities of some important bioactive natural products, including alkaloids,
flavonoids and terpenoids. The topics also discuss the applications of healthy food in human
diet and new drugs derived from natural resource using recent scientific literature.(journals,
reviews, books, €tc).

012 23 &8 8% 2 iE FE-, —
AP RIS EERAPEA 1 E 2 EE S EFE TR
DIRT FFH OB MRARRECE F A N T 5 M 2L R

HEFA(@7 f22 SARFNERF D F 74 0 (Mmﬂ REW R E DR

}F(C)A«\%"’rﬁ AR FE a4 (2 HEA S B T Eﬁ’%fﬂﬁ)(d)
T AR EHIETEZRDR A (22D HFHEEE I E ()

1ﬁiﬂﬁi££ﬁaaw‘zﬂﬁﬁ%%°

012 Special Topicsin Global Food Marketing 2 S Recruiting, 1% F

The objective of the course isto develop students’ knowledge and understanding of the
global marketing environment through key concepts, and tools, and theory. The course
challenges students to think critically about global competition. Specifically, the course is
designed to provide students with (a) familiarity with the problems and perspectives of
marketing across national boundaries and within foreign countries; (b) an understanding of
consumer similarities and differences outside the home country; (c) the analytical ability to
make marketing decisions concerning all parts of the marketing mix (product development,
branding, promotion, pricing, and distribution); (d) competence in researching trade laws
and regulations in other markets; (€) knowledge of global analytical frameworks and tools;
and (f) an understanding of the current strategies of major global food firms.

013 & 5% > 4% 2 & R -

H 13 F1 > FT37 T



101.04.18 555 F\—;&‘[ﬂ"{%r[j‘l:{.‘z ’{ . [gyl[g;ﬁ”—{ %H— %%‘E;’r
7FI =Y e e S]]

AT B A M RE 2t om0 BR R Fiol #
R~ GREA R BA 2 omiid] - 2Pz Py RIEF 2 5 B
RN N LT R P EA I DR BATREL 8 54 2T
o

1= o

013 Special Topicsin Food Safety 2 S J.H.Guo, 1 F

The course is designed to provide students with the background necessary to
understand how pathogens cause disease, how foodborne illness is transmitted
and how it can be controlled. This course also provides up-to-date information in
current "hot topics' in food microbiology, including food safety regulations and
emerging food safety issues.
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014 Chemical and Physical Changesin Foods 3 S C.C.Liu,1*S
This course is designed to cover the following fields related to physicochemical
properties of foods, such as fundamentals of physical chemistry and its experimental
techniques, applied physical chemistry in material analysis of foods, changes of
physicochemical properties in foods during processing, and the effects on physical
properties of final products. The goal of this course is to prepare students with the
capabilities of developing new food products. Topics included are : (1) Molecular
interaction in food processing. (2) Gels and emulsions. (3) Analytical techniques of

structure and components for foods. (4) Fundamental mechanical and theological properties
of foods. (5) Relationships between food structure and texture.
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015 Special Topicsin Food Analysis 2 S C.S.Lin, 1% S

Instrumental analytical methods widely used to measure micro/trace nutrients of food
products were presented in this course. Emphasis is on the basic introduction and practical
operation of gas/lig chromatography, atomic absorption spectrometer, inductive coupled
plasma spectrometer and capillary electrophoresis system.

TR &~ B
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Y.L. Guu, H.H.
016 Special Topicsin Food Engineering 3 S Chen, C.C. Liu, 1%
S
Objectives of this course are to introduce modern technologies of food engineering.
The scope includes microwave heating, impulse sterilization, high pressure sterilization,

membrane separation technology, new dehydration technology, bio chemical engineering
technology, with theories, equipment and applications.
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017 Special Topicsin Applications of Food

st
Enzymes 3 S S.C.Sheu, 1” S

Overview of characteristics, nomenclature, activity assay and purification of enzymes.
Quality changes related to the endogenous enzymes in foods. Applications of enzymes
currently used in food industry.
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018 Special Topicsin Food Chemistry 2 S E.T. Liaw, 1¥ S

Food is composed of carbohydrates, lipids and proteins and the major resources are
derived from animal, plant, fungi, algae, and even microbials. The functional properties of
carbohydrates, lipids and proteins such as viscosity, gelation, emulsification, foaming,
gelatinization and water holding capacity are dependent upon their structures which in
related to the composition, linkages, degree of polymerization, intensity of branching,
shape, conformation, functional group and degree of substitution of themselves and exhibit
various functional properties change during processing, handling and storage. This course
deals with the connection between the shape, building unit, linkages, conformation and
structure of carbohydrates, lipids and proteins produced from various resources and their
functions. Furthermore, understanding the physiological function of food components is
critical and will be discussed in the current course.
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019 Special Topicsin Instrumental Analyses 3 S C.C.Huang, 1* S

Designed to acquaint the students with the advanced knowledge and fundamental
principles of analytical instruments commonly used by food analysts. Emphasis is on
understanding the theoretical and practical aspects of spectroscopy (UV Visible,
fluorescence, and atomic absorption spectrophotometer) and chromatography (TLC, GC,
and HPLC).
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020 Special Topicsin Sensory Evaluation 2 S C.S.Lin, 1*S

The course is prepared for students with basic sensory analysis training background.
The descriptive analysis method of sensory evaluation will be reviewed and discussed using
available literatures. Further discusses the application of this methodology can be used by
the quality control and research development section. Also by the statistical analysis, the
results from the descriptive analysis will be summarized following the experimental design
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and graphic analysis.
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021 Special Topicsin Management and 5 S W.C. Huang, 1% S

Administration of Food Industry

The objective of this course is to train the student getting the ability to manage the
food business. The efficiency of the food business will be increased under their
management. The contents of this course are as following : 1. Introduction: It includes the
economics of food business, the culture and environment of the food, business
management. 2. Agriculture: The general situation and the development of agriculture,
agriculture management will be included in this sector. 3. Food industry: This sector
contains the general situation and the development of food industry, the management of
food industry. 4. Food distribution: The general situation and development of food
distribution, the management of food distribution will be talked in this sector. 5. Food
Service: It includes the general situation of food service.
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022 Biochemical Engineering S H.H. Chen, 2" F

Based on the principles of chemical engineering, the course presents the design and
analysis of processes which deal with biochemical materials. Scopes of this course include
kinetics of microbial growth and enzymatic reactions, biotechnologies and applications in
biochemical process, design calculations of bioreactors, designs of bio-processes, and unit
operations such as centrifugation, extraction, membrane separation, chromatography and
crystallization and their applications for recovery and purifications of bio- and
physiologically active materials from fermentation broths.
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023 Bioconversion and Biocatalysis 3 S Recruiting, 2" F

This course deals with methodology and processes to convert biomass into food, feed,
fuel and other useful products. This course will discuss properties of biomass that make
them amendable to bioconversion, the major microbial and enzymatic processes that occur
during bioconversion, and the design and economic considerations that influence the
feasibility of bioconversion systems. The course will emphasize: biomass pretreatments
systems to increase bioconversion efficiency; anaerobic fermentation systems to convert
biomass into methane, fertilizer and other products; yeast fermentation systems to produce
ethanol, feed, and other products; and composting systems.
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A.L. Charles, 2"
F

The course comprise the physiological function and process of nutritional
supplements ~ functional foods ~ designers foods and pharmacy foods. Men women and
children are different in nutritional requirements due to their distinct physiological
structure. The functional foods for aged people emphasize the effect of anti-aging and
building the immune system. Physiochemical which contain natural physiological active
ingredients are more popular in western countries. The Chinese herb should play an
important role for the future healthy food market. This course will illustrate their physical
and chemical functions.
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025 Practical Immunology in Food Science 2 S S.C. Sheu, 2™ F

To improve immune function by healthy food is a popular topic. The objectives of this
course are to introduce the immune system in living organisms and the application of
immunoassay in food science. Furthermore, the evaluation method of immune function of
healthy food will also be included in this course.
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026 Optimization in Food Science and

. nd
Technology 2 S J.S. Lin, 2" F

Due to the increasing cost of energy and the significant awareness of environmental
protection, food manufacturing processes have been changed dramatically. In order to
achieve optimal production conditions and maximize profits, factors such as plant design,
operation methods and conditions have to comply with the constraints caused by these
changes. This course will focus on the following subjects: (1) Introduction of optimization
(what isit?why is it necessary? its fundamental features); (2) Theory of optimization (basic
functions and numerical methods); (3) Case studies of practical applications. Objectives are
thus to implement students with the concepts and applications of optimization on food
science and technology.
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027 Experimental Design 2 S H.H. Chen, 2" F

The objective of this course is to offer the assorted subjects concerning experimental
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design and data analysis used in the research fields of food science. Topics include: 1.
Simple Comparative Experiments. normal distribution, t distribution and t-test, F
distribution and F-test, Chi-Square distribution and Chi-Square test, confidence interval,
hypothesistesting. 2. ANOVA (Analysis of Variance): partition of sum of squares, model
adequacy checking and sample size determining. 3. Block and Paired Design: general
regression analysis, Latin Square design, balanced block design. 4. Factorial Designs:
definitions and principles of general factorial design, statistical response curves and
surfaces, blocking in factorial design. 5. Response Surface Methodology: first and second
order RSM, steepest ascent method, optimal experimental design.
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028 Special Topicsin Food Processing 2 S Recruiting, 2™ S

The course offers the technologies of membrane processing, frozen, asceptic
packaging, vacuum, high pressure and over heat steam treatment, high pressure, microwave,
supercritical extraction, oxgen scavager, chill preservation biochemical reactor, wine
making and plant productions. The processing and application of these technologies are
introduced.
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029 Scientific Writing in English For Chinese
Authors

This course is to develop students’ language proficiency via writing practices and
revisions to improve their skills. The content of the course covers constructing basic
vocabulary, expanding vocabulary, learning and knowing grammar well, and building up
writing ability of English abstract.

2 S Recruiting, 2™ S
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030 I nternship Training 2 S JH.Guo,2"s

This course is offered students who can practically work in food related industry or
research ingtitute during summer break. So, they will understand what are those works in
the food reated fields. Students will learn and understand the right working attitude, needed
profession knowledges, how independently work in group, increae the ability of
self-resolving problems, in the working process. After having this course, students will
understand those practical works in the food related industry, and will push themselves to
learn and strengthen needed professional knowledge.
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031 Independent Study 8 S ;:td g s 2" F,

Independent Study is offered to give the student experience in planning and outlining a
course of study on the student’s own initiative under the International Master’s Degree
Program in Food Science supervision. Independent Study should deal with a special interest
not covered in aregular course or with exploration in greater depth of a subject presented in
a regular course. Independent study may be desirable preparation for the thesis or other
advanced study.
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