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3.5.1.2 MAFLNYTELIVINHIVINGY
General Education Courses Part 1
Humanities
TU 110 Integrated Humanities 2 (2-0-4)
To study the history of human beings in different periods, reflecting their beliefs, ideas, intellectual and
creative development. To instill analytical thinking, with an awareness of the problems that humanities are confronting,
such as the impacts of: technological development, violence, wars, and various world crises so that we can live well in a

changing world.

Social Science
TU100 Civic Education 3(3-0-6)

Study of principles of democracy and government by rule of law. Students will gain understanding of the
concept of “citizenship” in a democratic rule and will have opportunity for self-development to become a citizen in a

democratic society and to take responsibility in addressing issues in their society through real-life practices.



TU120  Integrated Social Sciences 2(2-0-4)

This interdisciplinary course focuses on the fact that social sciences play an important role for society. The
course explains the origins of the social sciences and the modern world, the separation of social sciences from pure
sciences, and the acceptance of the scientific paradigm for the explanation of social phenomenon. It also involves the
analysis of important disciplines, concepts, and major theories of social sciences by pointing out strengths and weaknesses
of each one. Included is the analysis of contemporary social problems, using knowledge and various perspectives—-

individual, group, macro-social, national and world perspectives- to view those problems.

Sciences and Technology
TU130 Integrated Sciences and Technology 2 (2-0-4)

To study basic concepts in science, scientific theory and philosophies. Standard methods for scientific
investigations. Important evolutions of science and technology influencing human lives as well as the impacts of science
and technology on economies, societies and environments. Current issues involving the impacts of science and technology

on moral, ethics and human values.

Mathematics and Computers

TU156 Introduction to Computers and Programming 3 (3-0-6)
Basic concepts of computer systems, electronic data processing concepts, system and application software,
algorithms, flowcharts, data representation, program design and development methodology, problem solving using high-

level language programming.

Languages
Thai

TH161 Thai Usage 3 (3-0-6)
Thai language usage skills: listening, reading, writing and speaking, with emphases on drawing the main idea,

communicating knowledge, thoughts and composing properly.

English
ELO070 English Course 1 0 (3-0-6)

Prerequisite : Language Institute placement

A non-credit course designed for those students with low English command and unable to enroll directly into
English Foundation Course (The assessment criteria are ‘S’ for Satisfactory or ‘U’ for Unsatisfactory and will not be
counted towards the students’ total credits and GPA).

A preparatory course designed to enable students to cope up with real English use of four basic integrated skills

of listening, speaking, reading and writing.



EL171 English Course 2 3 (3-0-6) Prerequisite
: Have earned credits of EL 070 or Language Institute placement
An intermediate English course designed to promote four integrated skills to develop students’ English

proficiency at a higher level.

EL172 English Course 3 3 (3-0-6)
Prerequisite : Have earned credits of EL 171 or Language Institute placement
An upper-intermediate English course to enable students to use integrated skills at a more sophisticated level

than the prior course especially in speaking and writing.

General Education Courses Part 11

TU155 Elementary Statistics 3 (3-0-6)

To identify the Nature of statistical problems; review of descriptive statistics; probability; random variables
and some probability distributions (binomial, poison and normal) ; elementary sampling and sampling distributions;
estimation and hypotheses testing for one and two populations; one-way analysis of variance; simple linear regression and

correlation; chi-square test.

EL296 English for Academic Purposes 1 3 (3-0-6)
Prerequisite : Have earned credits of EL 172

Improving the students’ speaking, listening, reading and writing skills in English for academic purposes, note-
taking, writing a definition, describing a process, giving an instruction, reporting an experiment, identifying cause and

effect and comparison and contrast.

EL396 English for Academic Purposes 2 3 (3-0-6)
Prerequisite : Have earned credits of EL 296

Practising listening, speaking, reading and writing at a more advanced level for academic purposes, note-
taking, paraphrasing, summarizing, interpreting data from graphs and charts, reading research reports, giving

presentations.

Basic Sciences and Mathemathics

SC111 Biology 1 3 (3-0-6)
Fundamental biological concepts of animals, structures and basic metabolic processes of animal at molecular,

cell, tissue, organ, system, and individual levels, structures and functions of nucleic acids in genetic inheritance, animal

classifications, growth and development, reproduction, behavior, evolution, and ecology of animals.



SC112 Biology 2 3 (3-0-6)
Fundamental biological concepts of plants, structures, physiological and natural aspects of plants, energetic and

basic metabolic processes for life, plant classifications, reproduction, evolution, and plant ecology.

SC121 Chemistry 1 3 (3-0-6)

Atomic Theory, Electronic Structure of Atoms, Periodic Table, Ionization Energy, Electron Affinity,
Electronegativity, Chemical Bonding, Atomic Orbitals and Molecular Orbitals, Molecular Geometry, Coordination
Complexes, Nuclear Chemistry, Nuclear Stability, Radioactivity, Nuclear Reactions, Stoichiometry, Gases, Liquids,

Solids, Solutions and Colloids, Laws of Thermodynamics, Entropy, Free energy and Chemical Kinetics.

SC122 Chemistry 2 3 (3-0-6)

Prerequisite: Have taken SC 121

Electrochemistry, redox reactions, galvanic cells, electrolysis, chemical equilibrium, concepts of acids-bases, strength of
acids-bases, acid-base properties of salts, basic organic chemistry, structures and properties of organic compounds,
preparations and reactions of organic compounds, hydrocarbons, alcohols, phenols, aldehydes and ketones, amines,

carboxylic acid, and their derivatives.

SC131 Physics 1 3 (3-0-6)

Vectors, physical quantities, systems of units, motion and Newton’s laws of motion, work, energy, momentum
and the conservation law, rotational motion, angular momentum and the conservation law, equilibrium, elasticity, fluid
mechanics, oscillations, waves, sound, heat, temperature, thermal properties of materials, thermodynamics, the Kinetic

theory of gases.

SC132 Physics 2 3 (3-0-6)
Prerequisite : Have taken SC 131

Coulomb’s law, electric fields, Gauss’ law, capacitance, dielectrics, electric energy, electric current, conductions
in materials, Ohm’s law, DC circuits, Kirchhoff’s laws, magnetic fields, Biot-Savart law, Ampere’s law, inductance,
magnetic properties of matter, magnetic energy, Faraday’s law of induction, AC circuits, electromagnetic waves, light,

geometrical and physical optics, atomic physics, elementary quantum theory, elementary nuclear physics.

SC161 Biology Laboratory 1 1(0-3-0)
Prerequisite : Have taken SC 111 or currently taking SC 111

Experiments related to the contents in SC111



SC162 Biology Laboratory 2 1(0-3-0)
Prerequisite : Have taken SC 112 or currently taking SC 112

Experiments related to the contents in SC112

SC171 Chemistry Laboratory 1 1 (0-3-0)
Prerequisite : Have taken SC 121 or taking SC 121 in the same semester

Experiments related to the contents in SC121
SC172 Chemistry Laboratory 2 1 (0-3-0)
Prerequisite : have taken SC 122 or taking SC 122 in the same semester

Experiments related to the contents in SC 122

SC181 Physics Laboratory 1 1 (0-3-0)

Laboratory practices involving measurement and errors, mechanics, waves and thermodynamics.

SC182 Physics Laboratory 2 1 (0-3-0)

Laboratory practices involving electricity, magnetism, optics and modern physics.

MA218 Calculus for Science 1 3(3-0-6)

Limits and continuity of functions, derivatives of algebraic functions and transcendental functions, the chain
rule, derivative of implicit functions, higher order derivatives, Roll’s theorem, the mean valued theorem, applications of
derivative, differential and its applications, antiderivatives, indefinite integrals, techniques of integration, definite integral
and geometric and physical applications of integral, infinite series.

Note : There is no credit for students who are studying or passed MA111 or MA211 or MA216

MA286 Calculus and Elementary Differential Equations for Bioscience 3(3-0-6)
Prerequisite : Have earned credits of MA218

Improper integrals, functions of several variables, limits and continuity of functions of several variables,
partial derivatives and the interpretation in geometry, higher order partial derivatives, implicit partial differentiation, the
chain rule, total differentials and its applications, maxima and minima of functions of two variables and its applications,
differential equations, method for determining general solutions and particular solution of differential equations and the
application in modeling of scientific problems, systems of differential equations and its applications.

Note : There is no credit for students who are studying or passed MA219



Core Course
BT 201 Microbiology 3(3-0-6)
Prerequisite : 1. Have taken SC111 and SC112
or 2. Have taken SC113
Types, morphologies, characteristics, growth, metabolisms, and reproduction of microorganisms, taxonomies,
classifications and identifications of microorganisms, relationship and influences of microorganisms on ecosystems,

controls of microorganisms, immunology, and applications.

BT202 Microbiology Laboratory 1(0-3-0)
Prerequisite : Have taken or Currently takingBT201

Laboratory approaches in Microbiology.

BT231 Biochemical Engineering 2(2-0-4)
Prerequisite : 1. Have taken SC or SC123 or SC127
and 2. Have taken MA218 or MA211
Stoichiometries, kinetics of enzymes and cells, substrate utilization, product formations, process yields, reactor
types, sterilization, agitations and aerations, instrumentations and controls, scale-up processes, downstream processing,

product separations and purifications, and process economics.

BT242 Genetics 3(3-0-6)
Prerequisite : 1. Have taken SC111 and SC112
or 2. Have taken SC113
Concepts of Mendelian genetics, hereditary mechnanisms, cytogenetics, quantitative and population genetics,

molecular genetics, and genetic engineering.

BT243 Genetics Laboratory 1(0-3-0)
Prerequisite : Have taken or currently taking BT242

Laboratory approaches in Genetics.

BT251 Biotechnology 2(2-0-4)
Prerequisite : Have taken or currently taking BT281 or BT282
Biotechnology in industry, medicine, and agriculture, waste management and biodegradation, biotechnological

safety and control, patent and law related to biotechnology, and field trips.



BT282 Biochemistry 3(3-0-6)
Prerequisite : 1. Have taken SC111 or SC112 or SC113
and 2. Have taken SC122 or SC127
Structures, properties, functions, and biological roles of biomolecules, metabolisms of carbohydrates, proteins,
lipids, and nucleic acids, enzyme Kkinetics, controls of metabolic pathways, introduction to genetic engineering,

biotechnology, and applications.

BT284 Biochemistry Laboratory 1(0-3-0)
Prerequisite : Have taken or currently taking BT281 or BT282

Laboratory approaches in Biochemistry or Fundamental Biochemistry.

BT301 Microbial Physiology and Genetics 3(2-3-4)
Prerequisite : 1. Have taken BT201 and BT202
and 2. Have taken BT281 or BT282
Chemical compositions, structures and functions of microbial organells, metabolisms and growth, nutrient
compositions, transport, regulations, basic theories of genetics and molecular genetics of microorganisms, fundamental

genetic engineering, and applications.

BT332 Unit Operations in Bioprocess Engineering 4(3-3-6)
Prerequisite : Have taken BT231

Dimensions and units, engineering calculations, basic concepts of mass and energy balances, mechanics and
nature of fluids, agitation and mixing of fluids, mass and heat transfer, conduction, convection, and radiation of heat,
heat exchangers, equilibrium-stage operations, unit operations filtration, sedimentation, centrifugation, solution and

solubility, crystallization, evaporation, drying of solids, mixing, adsorption, distillation, and extraction, and field trips.

BT341 Cell and Tissue Culture 4(3-3-6)
Prerequisite : 1. Have taken SC111 and SC112
or 2. Have taken SC113
Plant and animal tissue culture technology, Valuable agent productions using plant and animal tissue culture,

production methodologies employing genetic engineering, and field trips.

BT344 Genetic Engineering 1 3(3-0-6)
Prerequisite : Have taken BT201 and BT242 and BT282

Structures and functions of DNA, enzymes for gene cloning, preparation of DNA for gene cloning, cloning
vectors, identifications and analyses of specifically cloned DNA, gene transfer in prokaryotes and eukaryotes, applications

of genetic engineering in medical, agricultural, and industrial aspects, and field trips.



BT345 Genetic Engineering Laboratory 1 1(0-3-0)
Prerequisite : Have taken or currently taking BT344

Laboratory approaches in Genetic Engineering 1.

BT352 Biosciences Research Methodology 1(1-0-2)
Data searching from biological science databases, definitions of a research project and a plan, structures, format,
writing procedures, and presentation format of a research proposal and a report, and practical approaches on research

writing and presentation.

BT440 Bioinformatics 1 3(3-0-6)
Prerequisite : Have taken or currently taking BT344
The history of bioinformatics, bioinformatics and biological websites, biological databases, bioinformatics tools

for life science researches, and bioinformatics related to biological industry.

BT450 Quality Control of Biological Products 2(2-0-4)
Prerequisite : 1. Have earned credits of BT251
or 2. Have earned credits of BT353 and BT354
Principles and methods of quality control of biological products from industrial processes, standardizations of

the products, controls of raw materials, transformations, final produtcs, and field trips.

BT491 Seminar in Biotechnology 1(1-0-2)
Prerequisite : Senior standing

Gathering, analysis, and presentation of research articles in biotechnology or relevant area.

BT492 Special Project in Biotechnology 2(0-6-0)
Prerequisite : Senior standing
Laboratory approaches and report writing of projects relevant to biotechnology under supervision of project

advisors.

BT493 Field Training  (not less than 180 hours) (Non-credit)
Practical training in appropriate sectors approved by the Department of Biotechnology for a minimum of 180
hours, report writing and presentation of the training, student performance evaluation from appropriate sectors, and no

credit course (S/U only).



BT494 Ethics in Biotechnology 1(1-0-2)
Important ethical and legal issues in biotechnological aspects of medicine, industry, agriculture, and

environment, and field trips.

Required Elective Course Offered By Other Department

CM206 Organic Chemistry 4 (3-3-6)
Prerequisite: Have earned credits of SC 122

Stereochemistry, structural effect on acidity and basicity, carbohydrate, lipid, amino acid, protein, reaction
mechanism, nucleophilic substitution, electrophilic substitution, free radical, molecular rearrangement, polycyclic

aromatic compounds, hydrocarbon, heterocyclic compounds. (For non-chemistry major students)

CM227 Analytical Chemistry and Applications 4 (3-3-6)
Prerequisite: Have earned credits of SC 122

Introduction of analytical chemistry, classification of analytical methods, steps of analysis, quality assurance
in analytical measurements, statistics treatment of analytical data, gravimetric analysis, volumetric analysis in various

reactions, applications of electrochemistry and colorimetry. (For non-chemistry major students)

ST338 Experimental Designs for Science 3 (3-0-6)
Prerequisite : Have earned credits of TU 155

Basic concepts of experimental designs; completely randomized design; randomized complete block design,
latin squares design; factorial experiments; split plot design; repeated measures design; analysis of covariance; use of

statistical packages.

ST431 Introduction to Experimental Designs 3 (3-0-6)
Prerequisite : Have earned credits of TU 155 or ST 212

Basic principles of experimental designs; completely randomized design; randomized complete block design;
latin squares disign; estimating missing values; incomplete block design; split plot; factorial; confounding; fractional

factorial; analysis of covariance; choosing the most suitable design ; use of statistical packages.

Elective Course
BT246 Genetics and Society 3(3-0-6)
Cells and lives, structures and functions of genetic materials, cell divisions, Mendel’s law, hereditary

mechanisms, sex determinations, pedigrees, mutations, population genetics, and applications.



BT306 Virology 3(3-0-6)
Prerequisite :1. Have taken or currently taking BT201 and BT202
or 2. Consent of instructor
Characteristics and properties of viruses in humans, animals, plants, bacteria, algae, and protozoa, viral
taxonomies and classifications, viral genetics, replication mechanisms and interferences, pathology and pathogenesis,
epidemiology, immunity, oncogenic viruses, laboratory diagnoses, antiviral agents, viruses as biological control agents,

and field trips.

BT308 Basic Mycology 3(3-0-6)
Prerequisite : Have earned credits of BT201 and BT202
Fungal biology, modern classifications and taxonomies, fungal evolution, slime molds, water molds, pathogenic

fungi, industrial fungi, mushrooms, and fungal isolation and screening techniques.

BT316 Biodiversity and Evolution 3(3-0-6)
Biodiversity and evolution of organisms, biodiversity assessment and loss of natural resources in Thailand,
conservation and sustainable uses of biodiversity employing befitting technologies, analyses of biodiversity and evolution

of organisms employing biomolecular techniques, and field trips.

BT317 Environmental Microbiology 3(3-0-6)
Prerequisite : Have taken BT201

Roles of microorganisms in ecosystems, effects of factors on growth of microorganisms in aquatic and terrestrial
habitats, roles of microorganisms in polluted environments, and applications of microorganisms as indicators of

pollutions.

BT318 Environmental Biotechnology 3(3-0-6)
Prerequisite : 1. Have taken BT201
or 2. Have taken BT353
Principles and applications of biotechnology related to environment and environmental ecology, environmental
monitoring, biotechnological techniques for chemical treatment processes, management of industrial and agricultural

pollutions, biotechnology for sustainable chemical technology, biofuel, and field trips.

BT319 Biotechnology for Waste and Wastewater Treatment 3(2-3-4)
Sources of harzardous waste and wastewater, microorganisms and plants in waste and wastewater treatments,
applications of biotechnological and biochemical processes for the treatment of waste and wastewater, problems of waste

and wastewater treatment systems, waste utilization, wastewater reuse, and field trips.



BT336 Material and Energy Balances 2(2-0-4)
Prerequisite : Have taken or currently taking BT231
Basic calculations in biochemical engineering, unit and dimension conversions, stoichiometries and material

balance calculations, principle calculations of energy balances, and the uses of thermodynamic data.

BT337 Mass, Heat, and Momentum Transfer 2(2-0-4)
Prerequisite : Have taken or currently taking BT 336

Mass transfer, Fick’s law of diffusion, transfer, conduction, convection, and radiation of heat, Fourier’s law of
conduction, heat transfer related equipments, momentum transfer; Newton’s law of viscosity, fluid statics and dynamics,
fluid flow phenomena, basic equations of fluid flow, flow of incompressible and compressible fluids in pipelines and thin

layers, fluid transporting devices, fluid measuring devices, mixing and agitation, and applications.

BT338 Technology Transfer and Biotechnology Management 2(2-0-4)
Prerequisite : 1. Have taken BT231 and BT251
or 2. Have taken BT353 or BT354
Types and methods of technology transfer, factors, problems, and treats for technology transfer, bio-business

incubators, the essentials of bio-innovation, intellectual property rights, biotechnology management, and field trips.

BT346 Computer Programming for Bioinformatics 3(2-3-4)
Prerequisite : Have taken TU156

Programming principles for bioinformatics, conversion of biological data to digital data, code applications and
modificcatins in bioinformatics programs, creation and management of biological databases, and tool development to

resolve biological problem.

BT347 Algorithms in Bioinformatics 3(3-0-6)
Prerequisite : Have taken BT346
Introduction to algorithms, data structures, analyses of algorithms efficiencies, bioinformatics algorithms design

techniques, and case studies in algorithms to unravel bioinformatics problems.

BT348 Data Mining for Bioinformatics 3(3-0-6)
Prerequisite : Have taken BT 347
Overview of data mining in bioinformatics, knowledge discovery processes, biological data analyses employing

data mining techniques, statistical applications in bioinformatics, and bioinformatics problems related to data mining.



BT349 Human Genetics 3(3-0-6)
Prerequisite : Have taken BT242 or BT246

Heredity in human, regulation of gene expression in human population, genetics aberrations, diagnoses and gene
therapies for genetic diseases, molecular cytogenetic technology, human genome projects, subject futherance, and

applications.

BT356 Drug Design and Development 3(3-0-6)
Prerequisite : Have taken BT282 and CM206

Processes of drug development, computer-based searching and analysis of structures and functions of biological
macromolecules, concepts and techniques of computer-aided drug design, simulation of the interactions between drugs

and their targets.

BT357 Nanobiotechnology 3(3-0-6)
Prerequisite : Have taken BT281 or BT282

Biotechnology at a level of nanomolecule, applications of biological molecules with organic and inorganic
materials, design and invention of nanomaterials for biotechnology used, medicinal substances, nanodevices, resoluteness

perspectives of traditional technological problems employing nanotechnological techniques, and field trips.

BT376 Industrial Microbiology 3(2-3-4)
Prerequisite : Have taken BT301

Roles, characteristics, and applications of microorganisms for industrial approaches, screening and isolation of
microorganisms from natural resources, preservation and strain improvement of microorganisms, physiological and
biochemical changes during the productions, processes related to the productions at laboratory and industrial scales, and

field trips.

BT386 Plant Biochemistry 3(3-0-6)
Prerequisite : Have taken BT281 or BT282
Plant cell structures and functions, metabolisms of plant biomolecules, photosynthesis, respiration, nitrogen

fixation, plant hormones, and phytonutrients.

BT406 Microbial Products 3(2-3-4)
Prerequisite : 1. Have earned credits of BT201
or 2. Have earned credits of BT353 and BT354
Productions of high-value and potential products for industrial used, microbial physiology, process conditions

and productions of microorganisms, separations and purifications of biological products, and field trips.



BT407 Yeast Technology 3(2-3-4)
Prerequisite : 1. Have earned credits of BT201
or 2. Have earned credits of BT353 and BT354
Physiology, classification, and genetics of yeast, strain preservation and improvment, kinetics of growth and

product formations, important aspects of yeast at an industrial level, and field trips.

BT408 Fungal Biotechnology 3(3-0-6)
Prerequisite : Have taken BT201
Filamentous fungi as cell factories for the productions of therapeutic proteins, antibiotics, enzymes, vitamins,

food additives, mycotoxins, plant growth regulators and pesticides, and fungal transformations.

BT416 Bioremediation 3(3-0-6)
Principles of degradation processes of synthetic materials that contaminated in environment by industrial,
domestic, and agricultural activities, biotechnological and biochemical processes to remediate and improve contaminated

sites, and applications.

BT419 Algal and Plankton Biotechnology 3(2-3-4)
Prerequisite : Have taken BT201
Biology and ecology of algae and plankton, roles of algae and plankton in aquatic and terrestrial ecosystems,

applications of algae and plankton in biotechnolgy, and field trips.

BT426 Biological Control 3(3-0-6)
Prerequisite : Have earned credits of BT201 and BT242

Principles and methods of biological control, important pests and natural enemies, biological control of pests by
insects as predators and parasitoids, pest control by fungi, bacteria, and viruses, biological control of weeds, biological

controls of plant pathogens, current situations, and case studies in the field of biological control.

BT436 Bioprocess Design 3(3-0-6)
Prerequisite : 1. Have taken BT231 and BT332 and BT476
or 2. Have taken BT353 and BT354
Principles of bioprocess design, project management, project feasibility study, economics evaluation, bioprocess

validation, loss of prevention, bioprocess simulation, and case studies.



BT437 Metabolic Engineering 3(3-0-6)
Prerequisite : Have earned credits of BT 231 and BT301

Comprehensive models for cellular reactions, material balances and data consistency, regulations and
manipulations of metabolic pathways, metabolic pathway syntheses and metabolic flux analyses, metabolic control
analyses and analyses of structure of metabolic networks, flux analyses of metabolic networks, and thermodynamics of

cellular processes.

BT438 Entrepreneurship in Biotechnology 3(3-0-6)
Biotechnology industry, innovation and intellectual property, writing business plan, marketing plan, financial
plan, production plan, and human resource management plan, funding sources for product development and the dawn of

business, related law for entrepreneurship, and field trips.

BT439 Creativity and Development in Biological Innovation 2(2-0-4)
Prerequisite : 1. Have earned credits of BT251
or 2. Have earned credits of BT353 and BT354
Types of thinking, thinking, and product development, development of thinking system, analytical and creative

thinking development, creative thinking applications, and case studies on biotechnological product creation.

BT446 Genetic Engineering 2 3(2-3-4)
Prerequisite : Have taken BT281 or BT282 or BT344

PCR principle and technology, primer synthesis and design, gene library construction and cloning, probe
construction and labeling, target clone selections, analysis of specifically cloned DNAs and genes by southern

hybridization, principle of DNA sequencing, phylogenetics, and microarrays principle.

BT447 Bioinformatics 2 3(2-3-4)
Prerequisite : Have taken BT 440
An introduction to UNIX, advanced applications of bioinformatics tools, biological data integration utilizing

bioinformatics tools, and integration of bioinformatics approaches for life science researches.

BT448 Genomics 3(2-3-4)
Prerequisite : Have taken BT242 and BT243

Genomes, gene structures and functions, gene expression and regulation, gene mapping using DNA markers,
DNA sequencing, gene location, applications in medicine, agriculture, and industry, genome analysis techniques, and field

trips.



BT449 Plant Genetics and Breeding 3(3-0-6)
Prerequisite : Have taken BT242 and BT243

Plant reproduction systems, genetic linkage analyses for plant breedings, quantitative and population genetics in
plant breedings, polyploidy analyses, breedings of self-, cross-pollinated crops, and asexually reproductive plants, hybrid

crop productions, biological techniques for plant breedings, and induction of mutations.

BT456 Agricultural Waste Utilization 3(2-3-4)
Prerequisite : 1. Have taken BT201
or 2. Have taken BT353
Types and compositions of agricultural and agro-industrial waste and residues, effectual use of waste and

residues, proper manipulation and elimination of waste and residues, and field trips.

BT457 Plant Biotechnology 3(3-0-6)
Prerequisite : Have taken BT341 and BT344 and BT345

Importance of plant biotechnology on crop and yield improvement, principle of molecular biological techniques
and plant tissue culture involved in production of genetically modified plants and new varieties of plants, problems and
solutions on the production of genetically modified plants, safety, risk assessment, environmental impacts, and ethical
issues related to the production and consumption of genetically modified plants, current and future situations in plant

biotechnology, and field trips.

BT458 Systems Biology 3(3-0-6)
Prerequisite : Have taken BT 440

Systems biology principles, information sources, methods and techniques in systems biology, graph theories,
biological network analyses, mathematical models, studying to biological data integration of organisms, and applications

in agriculture, medicine, and environment.

BT459 Pharmaceutical Biotechnology 3(3-0-6)
Prerequisite : 1. Have earned credits of BT201 and BT251
or 2. Have earned credits of BT353 and BT354
Drug development at laboratory and industrial levels employing protein and genetic informations, important

biologically active compounds produced from bioprocesses, and applications of biotechnology in biopharmaceutical.



BT466 Immunology 3(3-0-6)
Prerequisite : Have taken BT201 and BT202

Cytology and anatomy of immune system, immune response, humoral and cell-mediated immunity, antigen and
antibody, complement, hypersensitivity, immunohematology, transplantation immunology, autoimmunity, tumor

immunology, immunity to infection, immunodeficiency, immunization, applications, and field trips.

BT476 Fermentation Technology 3(2-3-4)
Prerequisite : 1. Have earned credits of BT301
or 2. Have earned credits of BT353 and BT354
Fermentation processes, factors affecting fermentation, culture media, fermentor types, aseptic techniques,
fermentation process controls, agitations and aerations, biological dynamics, growth kinetics, nutrient consumptions,

product formations, laboratory approaches, and field trips.

BT477 Alcoholic Beverage Technology 3(2-3-4)
Prerequisite : 1. Have earned credits of BT301
or 2. Have earned credits of BT353 and BT354
Novel technologies and fermentation techniques for alcoholic beverage productions at laboratory and industrial
scales, standard equipments and production processes, law and regulation concerned with alcoholic beverages, and field

trips.

BT486 Selected Topics in Biochemistry 3(3-0-6)
Prerequisite : Have earned credits of BT281 or BT282

Concepts and research strategies of current interests in the fields of biochemistry.

BT487 Enzyme Technology 3(2-3-4)
Prerequisite : Have earned credits of BT281 or BT282

Structures and chemical properties, nomenclature and classification, specificity and mechanism of catalysis,
kinetics and inhibition, regulation and control of activity and biosynthesis, isolation and purification, immobilization, and

industrial applications of enzymes, and field trips.

BT488 Protein Structure and Function 3(3-0-6)
Prerequisite : Have earned credits of BT281 or BT282
Structures and chemical properties of amino acids and proteins, protein classifications, factors affecting tertiary

structures of proteins, protein structure and function relationship, and protein structure identification techniques.



For All But Students In The Department of Biotechnology

BT203 Fundamental Microbiology 2(2-0-4)
Prerequisite: Have taken SC111 or SC112 or SC113

Microscopes, taxonomies and identifications of microorganisms, growth of microorganisms and relevant factors,
controls of microorganisms, bacteria, fungi, yeasts, parasites, and viruses, basic immunology, and applications in food,

industry, agriculture, and environment.

BT281 Fundamental Biochemistry 2(2-0-4)
Prerequisite : 1. Have taken SC111 or SC112 or SC113
and 2. Have taken SC122 or SC123 or SC127

Basic chemistry, structures, functions, and metabolisms of biomolecules.

Minor in Biotechnology

BT353 Biotechnology 1 3(3-0-6)
Prerequisite : 1. Have taken BT201
and 2. Have taken BT281 or BT282
Fundamental biotechnology, applied biology, microbiology, biochemistry, genetic engineering, bioprocess
engineering, and enzyme technology, biotechnology development at an industrial level, control and safety policy, patent
and law in biotechnology, applications in medicine, agriculture, industry, and environment, and field trips (for all but

students in the Department of Biotechnology).

BT354 Biotechnology 2 3(3-0-6)
Prerequisite : Have earned credits of BT353

Units and dimensions, fundamental engineering calculation, theoritical applications of material and energy
balances in engineering calculations, heat and mass transfer, fluid mechanics, Kkinetics of bioprocess, fermentation and
scale-up processes, sterilization, separation and purification processes of biological products, process economics, and field

trips (for all but students in the Department of Biotechnology).

Elective Course Offered By Other Department

FD211 Introduction to Food Science and Technology 3(3-0-6)

Human food sources and requirement. Food composition. Properties, changes, and deterioration of food. Unit
operation in food industry. Principles and methods of food processing. Quality assurance and evaluation. Food
packaging. Product development. Food sanitation.

Remark : Students from the department of Food Science and Technology can enroll in the course but the credits

cannot be earned



FD212 Food Laws and Regulations 2(2-0-4)
Laws and regulations related to food manufacturing for consumer safety. Standardization. Food labeling and

advertisement. International food standards

FD321 Food Microbiology 4(3-3-6)
Prerequisite : Have earned credits of BT 201

Microorganism important in food. Types of food spoilage microorganism and food borne pathogen and control.
Source of contamination. Microorganisms used in food processing and in health food. Effects of food processing on

microorganism. Standard and analysis of microorganisms in foods.

FD426 Food Fermentation Technology 3(2-3-4)
Prerequisite : Have earned credits of FD 321

Types of fermentation process. Fermentation kinetics. Bioreactor design and types. Applications of
microorganism and enzymes used in beer, wine, vinegar, soy sauce, soy paste, dairy products, amino acid, indigenous
foods and other fermented foods. Fermentation and purification technology employed for value added products. Field

trips.

AT312 Physiology of Crop Production 3(2-3-4)
Prerequisite : Have taken BT 282

Physiological aspects of crop growth and development under light, temperature, water, soil minerals including
internal factors in plant, photosynthesis, respiration, primary and secondary metabolism, plant responsiveness to various

factors for crop yield and quality improvement.

AT316 Industrial and Power Plants 3(3-0-6)
Botanical characteristics of industrial and power plants, planting methods, cultural practices, harvesting
methods, utilization of industrial and power plants, good agricultural practices of tobacco, pineapple, sugarcane, cassava,

oil palm, physic nut.

AT411 Principles and Techniques in Plant Breeding 3(3-0-6)
Prerequisite : Have taken BT 242

Principles, methods and techniques in plant breeding based on hybridization and selection, induced mutation,
biotechnology application, genetic engineering, F -hybrid production, plant regulation and other laws related to plant

varieties, field trips.



CS251 Database Systems 1 3 (3-0-6)
Prerequisite: Have taken CS213
Fundamental database concepts and architecture, conceptual data models, design and implementation, query

languages, metadata, physical data storage, file organizations, and introduction to transaction management.

CS365 Basic Theory in Artificial Intelligence 3 (3-0-6)
Prerequisite: Have taken CS213

Definition of Intelligent behavior, design of intelligent agents (nature of environments and nature of agents),
problem solving by searching, uninformed search, informed search, two-player search, constraint satisfaction problem,

knowledge representation with logics, automated reasoning and theorem proving.
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