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10700105 Man, Society, Technology and Environment 3 (3-0-6)

Prerequisite : None

Study of the origin of human beings, human relation with natural being,
social evolution, technology and its impacts on society and environment, population,
global change and risk society, the impact of development towards environment and
ecological system, sustainable development for preservation of natural resources and
environment

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10700108 Food and Society 3 (2-2-5)

Prerequisite : None

Studying the definition of food; the relation of human and food; the roles
and influences of local market to culture; the connecting of food, culture, ritual, and
belief; the movement of food from production sector to consumer; the power relations
of multiple actors in the food chain; the dynamics of food culture, including the effects
of food to society.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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11400110 Sufficiency Economy and Sustainable Development 3 (2-2-5)

Prerequisite : None

Definition, background, characteristics, conditions, and key points of the
concept of sufficiency economy, Including the relationship between the concept of
sufficiency economy affecting sustainable development. With an emphasis on Thai case
studied.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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11400111 ASEAN Studies 3 (2-2-5)
Prerequisite : None
The History and evolution of ASEAN; Principles of ASEAN; Scope of co-
operations among ASEAN’s member states; ASEAN and external partners; ASEAN Charter;
ASEAN and its problems and obstacles towards ASEAN Community; Contemporary issues
about ASEAN; the basic information relevant to 10 ASEAN’s member states.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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11400112 Anti-corruption 3 (2-2-5)

Prerequisite : None

Definition, type and forms of corruption: direct and indirect corruption,
policy corruption. Causes and impacts of conflict of interest. corruption impact on
political, economic and social sector include economic growth and development of the
country. Corruption concepts and theories. Good governance, anti-corruption laws and
international corruption. Attitude and awareness in disastrous effect of corruption.
public conscious in anti-corruption and self-development for corruption avoidance.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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10800113 Digital Citizenship 3 (3-0-6)

Prerequisite : None

Importance, concepts, and practices related to digital citizenship: digital
communication, digital literacy, trading / business through digital commerce, digital
access, use of Media digital etiquette, digital law, digital rights & responsibilities, digital
security, and the use of digital media in a healthy way. understanding the impact of
digital technology on society. and use it to create positive social change.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10800114 Digital Intelligence Quotient 3 (3-0-6)

Prerequisite : None

Importance, concepts and practices regarding digital intelligence skills such
as digital citizen identity, critical thinking, privacy management, screen time
management, digital footprints, cyberbullying management, digital empathy, and ability
to analyze, integrate skills, create information and using media digital tools or
technology to solve problems or find solutions to society

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10700214 Agriculture for Life 3 (3-0-6)

Prerequisite : None

Evolution and importance of agriculture; biodiversity in the ecosystem;
environmental factors affecting agricultural production; agricultural production systems;
resources from microorganism, plants, land animals and aquatic animals: diversity of
resources, utilization, management and conservation for sustainable and environmental
friendly agriculture; communication of agricultural knowledge; royal initiative
development and agriculture

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10700304 Technical Writing in Thai 3 (2-2-5)

Prerequisite : None

Studying Thai language for use in academic writing, focusing on vocabulary,
transliteration, punctuation, sentence arrangement, formal and informal languages,
plotting, writing a paragraph, introduction, summary, writing academic reports, writing
academic articles, and compiling the content in a special problem proposal.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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10700307 English Skill for 21° Century 3 (2-2-5)
Prerequisite : None
English for communicative purposes on higher level; English skill for 21°
Century in everyday life focusing on vocabulary, grammar, listening, speaking, reading
and writing; based on English for 21°" Century content.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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10700312 English for Academic Purposes 3 (2-2-5)

Prerequisite : 10700307 English Skill for 21°' Century or
10700308 English for Everyday

Developing English skills in academic context, focusing on vocabulary,
grammar, reading, listening, speaking and writing skills.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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10700316 English for Green Science and Technology in Daily 3 (2-2-5)
Life
Prerequisite : 10700307 English Skill for 21°* Century or
10700308 English for Everyday

English vocabulary and structures in the fields of science and technology
for environment, focusing on practice of overall English language skills and English
learning strategies for communicating in science and technology areas.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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10700317 English for Creative Agripreneurs 3 (2-2-5)

Prerequisite : 10700307 English Skill for 21°" Century or
10700308 English for Everyday

Vocabulary and structures in the context of agriculture for applying to
become a creative agripreneur in the digital age.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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10700319

English for Entrepreneur and International 3 (2-2-5)
Business
Prerequisite : 10700307 English Skill for 21°* Century or

10700308 English for Everyday

Business vocabulary, idiomatic term, key concept, cultural etiquette, and

applications to enhance entrepreneurial qualities and international business ventures.

10700320

10700320

careers.

10700321

10700321

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)

AYIDINGHNBNTITANEIABLAZNITUSZNOUDITN 3 (2-2-5)

Fyaduneu : 10700307 Finuenwdingudmiuamssed 21 vie
10700308 nw189nguludinuszainiu
Fdn d1uty uavinwenmdnguiisiludenisinwsouarnisusznevendn
(Us38e 2 Flas UFUR 2 $alas Anwidnenues 5 9alus/dunn)
English for Further Studies and Future Careers 3 (2-2-5)

Prerequisite : 10700307 English Skill for 21°' Century or
10700308 English for Everyday

Vocabulary, expressions, and skills essential for further studies and future
(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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Communicative English for Agriculture 3 (2-2-5)
Prerequisite : 10700307 English Skill for 21°" Century or

10700308 English for Everyday

Practicing English communication skills to communicate effectively in

Agriculture topics in everyday life.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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10300402 Living in Digital Society 3 (2-2-5)

Prerequisite : None

Study about digital literacy concept, rights and responsibilities, the life
patterns in digital society, importance of ICT data, access to sources, development of
searching and referencing skills, and appropriate use of ICT .Study the computer crime
act and follow with discretion and ethics.

(Lecture 2 hours, Practice 2 hour, Self Study 5 hours/week)
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10300403 Educational Software 3 (2-2-5)
Prerequisite : None
Study about the use of widely used applications for education, including

word processing programs spread sheet program, presentation program and other

interesting programs. Understand the functions of each tool. Target the right tools for
the tasks you have to perform.

(Lecture 2 hours, Practice 2 hour, Self Study 5 hours/week)
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10300405 Business and Investment Calculations for Modern 3 (2-2-5)
Entrepreneurs
Prerequisite : None
Basic knowledge for modern entrepreneurs; interest rate calculation; tax
calculation; value of money and annuity; loan calculation, break-even point analysis;
return and investment risk; depreciation; information technology for business and
investment resources; using Package Software helps to calculate. Case studies and
application of business solutions and entrepreneurial investment.

(Lecture 2 hours, Practice 2 hour, Self Study 5 hours/week)
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10400408 Food and Technology 3 (3-0-6)
Prerequisite : None
Food compositions and their nutrition, Food changes, Technology for food

preservation and processing, Food packaging technology, Technology for food product

storation and distribution, Technology for waste management in food industry
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10300410 Scientific Literacy for the Modern World 3 (3-0-6)
Prerequisite : None
Critique quantitative scientific and technological information, Scientific and
Mathematical methods, Potential and limitations of science and technology, Statistical
reasoning to describe and interpret data presented in daily life, and applying critical
mathematical and scientific reasoning skills through the issues drawn from the real world
and current events.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10200504 Entrepreneurship 3 (2-2-5)

Prerequisite : None

Study the meaning, concept and mindset of entrepreneurship, including
entrepreneurial characteristics and inspiration. Screening the right business for the
entrepreneur and goals setting, including studying of the overview of writing a business
plan.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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10302100 General Biology 3 (2-3-5)
Prerequisite : None
World of life, scientific method, chemical organization of life,
biomolecules, cell structure and function, cell membrane, energy of life,
chromosome and cell division, heredity, origin of life, biodiversity, Kingdom Monera,
Protista, Fungi, Plant and Animal, ecology.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302230 Microbiology 3 (2-3-5)

Prerequisite : None

Study of microbial evolution, microscopes, staining, microbial shape
and microbial structure; cultivation, reproduction and growth of microorganisms;
microbial determination, enzymes and bacterial metabolisms, viruses, rickettsia,
chlamydia, bdellovibrio, infectious diseases, immunology and disease resistance,
control of microorganisms; soil microbiology, water microbiology, air microbiology,
dairy microbiology, food microbiology and industrial microbiology.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302214 Innovation and Creativity 1 (1-0-2)
Prerequisite : None
Study of term, classification, and creation system of innovation.
Opportunity analysis and innovation creation through necessary processes and tools.
Balancing creativity and innovation value-added. Survey of successful bio-based
business, driven by the national and international technology and innovation.

(Lecture 1 hour, Practice 0 hour, Self Study 2 hours/week)
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10302316 Innovation Project and Market Testing 1 (0-3-1)
Prerequisite : None
Study of systematic prototype generation for bio-product innovation.

Risk and uncertainty reduction of bio-product innovation prototype. Learning from

innovation failures. Practical project for market testing and feasibility study of bio-

product innovation prototype including bio-based business startup.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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10303100 General Chemistry 3 (2-3-5)
Prerequisite : None
Matters and changes, stoichiometry, periodic table and properties of
elements, atomic structure, chemical bonding, solution and acid- bases equilibria,
electrochemistry, chemical kinetics and thermodynamics.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10303210  Analytical Chemistry 3 (2-3-5)
Prerequisite : 10303100 General Chemistry or
10303103 Principles of Chemistry 2 and
10303104 Chemistry Laboratory 2 or
10303105 Fundamental Chemistry and
10303106 Fundamental Chemistry Laboratory
Study of gravimetric, volumetric analyses and their practical
laboratories for the quantitative determination of selected compounds in various
samples, including instrumental analysis by chromatographic and spectroscopic
techniques.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10303250 Organic Chemistry 3 (2-3-5)
Prerequisite : 10303100 General Chemistry or
10303103 Principles of Chemistry 2 and
10303104 Chemistry Laboratory 2 or
10303105 Fundamental Chemistry and
10303106 Fundamental Chemistry Laboratory
Definition of organic chemistry and organic compounds, chemical
bonding, classification and nomenclature of organic compounds, aliphatic
hydrocarbon, alicyclic hydrocarbon, aromatic hydrocarbon and its derivatives,
alcohol, ether, aldehyde, ketone, carboxylic acid and its derivatives, amines. Studies
of some organic reactions and theirs applications in living species.
(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10303320 Fundamental Biochemistry 3 (3-0-6)
Prerequisite : 10303250 Organic Chemistry or
10303253 Organic Chemistry 2 and
10303254 Organic Chemistry Laboratary 2
Acid-base and buffer, chemical structure, properties of important
biomolecules such as carbohydrate, lipid, protein, nucleic acid, enzyme, and
vitamins and their qualitative analysis. The main metabolisms especially glycolysis
pathway, Kreb's cycle, pentose phosphate pathway.The synthesis and degradation
of nucleic acid and protein.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10303321 Biochemistry Laboratories 1 (0-3-1)
Prerequisite : None
Practical laboratories for buffer preparation, quantitative and
qualitative analysis of carbohydrate, lipid, protein, nucleic acid and enzyme and
enzyme kinetic energy metabolism.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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10304301 Principles of Statistics 3 (3-0-6)
Prerequisite : None
Review concepts of descriptive statistics and probability, probability
distribution, binomial distribution, Poisson distribution, normal distribution, sampling
distribution, estimation and hypothesis testing for parameters, analysis of variance,
simple linear regression analysis and simple correlation

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10304307 Introduction to Experimental Designs for 3 (2-2-5)

Biotechnology

Prerequisite : 10304307 Principles of Statistics

Principles of experimental design, completely randomized design,
randomized completely blocks design, factorial experiment, multiple comparison
s, response surface design.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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10305109 Mathematics for industry 3 (3-0-6)
Prerequisite : None
Functions; Limits and continuity of functions; Derivatives of functions
and applications; Indefinite integrals and techniques of integrations; Definite integrals
and applications; Separable ordinary differential equations and applications; Basic
linear programming

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10309109 Basics Physics 3 (3-0-6)
Prerequisite : None
The fundamental of mechanics, oscillators and wave, thermodynamic,
fluid mechanics, electric field, magnetic field, sound, light optic, modern physics and
physics with ASEAN

(Lecture 3 hours, Practice 3 hours, Self Study 7 hours/week)
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10309110 Basics Physics Laboratory 1 (0-3-1)
Prerequisite : None
Physics laboratory of mechanics, oscillators and wave, thermodynamic,
fluid Mechanics, electric field, magnetic field, sound, light and optic, modern physics

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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10310340 Introductory Genetics 3 (2-3-5)
Prerequisite : None
Cell division and gametogenesis; nucleic acids as genetic material; gene
expression; Mendelian principles; sex determination; inheritance of X-linked genes;
linkage; quantitative traits and analysis of polygenic inheritance; population genetics
and changes in gene frequencies; changes in genetic material; extranuclear
inheritance; genetic engineering

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10700313  English for Science and Innovation 3 (2-2-5)
Prerequisite : 10700307 English Skill for 21° Century or
10700308 English for Everyday
Specific vocabulary and grammatical structures in the context of
science and innovation, using integrated skills, and 21 century skills.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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10302210 Biotechnology 3 (3-0-6)
Prerequisite : 10302100 General Biology
Definition and scope of biotechnology, microorganisms and microbial
metabolites, principle of fermentation technology, industrial enzymes, food and
feed biotechnology, biomass and waste utilization, plant biotechnology, plant tissue
culture technology, animal biotechnology, molecular biology techniques,
nanotechnology, and medical biotechnology.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10302211 Principles of Bio-Engineering 3 (3-0-6)
Prerequisite : 10305109 Mathematics for industry or
10309109 Basics Physics
Conceptual thermodynamic, unit and unit conversion, properties of a
pure substance, the 1° and 2™ law of thermodynamics, heat transfer: conduction,
convection, and radiation, properties of fluid, fundamental of fluid flow, flow in pipe,
mass transfer: equilibrium, mass conservation, and kinetic.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10302212 Biotechnological Laboratory Training 1 (0-3-1)

Prerequisite : 10302100 General Biology

Basic techniques for the study of Agri-Food, bioactive compounds and
renewable energy and environment, i.e. sugar, protein and lipid analysis, food
microbe testing, bioactive compound extraction techniques, bioactive compound
analysis by spectrophotometry and chromatography techniques, antimicrobial
activity assay, and quality analysis of soil water and air.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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10302213 Molecular Biotechnology 3 (2-3-5)

Prerequisite : 10302100 General Biology

Basic knowledges in molecular biology and its applications in various
fields such as modification of biomolecules, mechanisms of gene expression, DNA
and RNA preparation, Polymerase Chain Reaction (PCR), DNA Sequencing
Techniques etc.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302310 Metabolism and Regulation of Organism 3 (3-0-6)
Prerequisite : 10303320 Fundamental Biochemistry and
10302230 Microbiology
A study of mechanisms, regulations and interactions of biomolecules;
carbohydrates, lipids, protein and nitrogen compounds, and application.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10302311 Fermentation Technology 3 (2-3-5)
Prerequisite : 10302230 Microbiology
Study of media preparation, sterilization, parameters in fermentation
processes, fermentation kinetics, fermentation growth, harvesting and application
of fermentation products. Scale-up of the fermentation processes from laboratory
scale to industrial scale.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302312 Bioprocess Unit Operation 3 (2-3-5)
Prerequisite : 10305109 Mathematics for Industry or
10309109 Basics Physics
Study of centrifugation, extraction, distillation, crystallization,
adsorption, mixing and agitation, homogenization, heat exchanger, sterilization, and
drying.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302313  Plant Physiology and Tissue Culture 3 (2-3-5)

Prerequisite : 10302100 General Biology

Study of important plant physiological processes including growth and
development of cells and tissues, nutrients, water and nutrient transport, respiration,
photosynthesis, and hormonal responses. As well as, study of the basic principles of
plant tissue culture such as cells, tissues and organs of plants used for cultivation,
culture media, techniques for operating under aseptic condition, and applications of
plant tissue culture in various fields.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302314 Waste Treatment and Utilization 3 (2-3-5)
Prerequisite : 10302230 Microbiology and
10302210 Biotechnology
Study on waste characteristics, principles of biodegradation, wastewater
treatment, solid waste management, agriculture waste management, waste
utilization.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302315 Seminar 1 (0-2-1)
Prerequisite : None
Students search and analyze interested topics in biotechnology for
presentation and discussion in the class.
(Lecture 0 hour, Practice 2 hours, Self Study 1 hour/week)
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10302410 Biotechnological product design and 3 (3-0-6)
management
Prerequisite : 10302312 Bioprocess Unit Operation or
10302314 Biotechnological Quality Control
Introduction to biotechnology plant design, biotechnological product
specification, mockup, biotechnology process design and plant layout, quality
control plan, intellectual property rights management, business feasibility study,
business model and pitching.
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/ week)
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10302496 Undergraduate Thesis 6 credits
Prerequisite : As approved by program committee

An independent research and presentation in specific topic related to
biotechnology, representing student's knowledge and research skills. Students are
required to do project or mini thesis under supervision of an academic advisor, and
submit a full report provided discussion details at the end of the course.

(Minimum practice of 16 weeks)
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10300497 Co-operative Education 6 credits
Prerequisite : Approval by the Curriculum Committee that the
proposed work study relates to the major field of study
and; students are required to pass a minimum 30-hour
preparation session.

The minimum practical work experience will consist of 16 weeks in a
workplace in which the work is related to the major field of study of the student;
students are required to pass a preparation session prior to their placementin a
selected workplace; students are required to submit a report of their work study
placement education and give a presentation in a seminar in the presence of their
classmates and academic advisors at the end of the course.

(Minimum practice of 16 weeks)
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10300498 Independent Study 6 credits
Prerequisite : Approval by the Curriculum Committee that the

proposed. Independent Study is related to the student's

major field of study.

A research study or a professional development project in the
student’s major field of study under supervision of an academic advisor; training in
research methodology or project consultation is required to meet academic
requirements; students are required to develop a research or project proposal prior
to undertaking the project, to submit a fully detailed paper describing their
research or project and give a presentation by the end of the semester in which
the training is undertaken.

(Minimum practice of 16 weeks)
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10300499 Overseas Study, Training or Internship 6 credits
Prerequisite : Approval by the University that the proposed. Overseas
Study, Training or Internship is related to the student's
major field of study.

Overseas study, training or internship in an area related to the student's
major field of study; students are required to develop a study project proposal
prior to undertaking the training, remain under the supervision of an academic
advisor, and submit a full report on completion of the training and give a
presentation by the end of the semester in which the training is undertaken.

(Minimum practice of 16 weeks)
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20302100 Advances in Biotechnology 3 (3-0-6)

Prerequisite : None

Role and significance of biotechnology, application of biotechnological
for agricultural, agroindustrial, fermentation technology as well as medical and
environmental biotechnology, utilization of biomolecule in everyday life, public
aspects and legalities concerning biotechnology research and application are
discussed.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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20302101 Advanced Techniques in Biotechnology 3 (1-6-5)

Prerequisite : None

Study of rules and regulations pertaining to laboratory safety concept
and techniques or utilization of scientific tools, electromicroscopy, techniques in
molecular biology, microbiology, immunology, cell culture and cancer cell study.

(Lecture 1 hour, Practice 6 hours, Self Study 5 hours/week)
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20302200 Selected Topics in Biotechnology 3 (3-0-6)

Prerequisite : As approved by program committee

Presentation, journal discussion and readings on current topics selected
from various journals in the field of biotechnology with emphasis on new concepts
and principles, which could be beneficial to future study and research in biotechnology

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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20302207 Toolbox for Bio-product Innovation 3 (3-0-6)
Prerequisite : As approved by program committee
Bio-product innovation, technology lifecycle and innovation dynamics, S-
curve evaluation, supply-side challenges, demand-side challenges, technology
process, product-development process, investment, innovative bioproduct

development experience

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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20312511 Environmental Technology for Sustainable 3 (3-0-6)

Development

Prerequisite : As approved by program committee

Environmental regulations and law, history and development of
technology that causes environmental problems over the period of time, current
environmental issues, modern and eco-friendly technology such as renewable
energy and clean production process, integrated economic development concept
(BCG model) including bioeconomy, circular economy and green economy.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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20312512  Environmental Quality Sampling and Analysis 3 (1-6-5)

Prerequisite : As approved by program committee

Environmental pollutant sampling techniques and procedures in water,
air, soil and solid waste. Environmental monitoring. Analytical methods and result
interpretation. Advanced analytical instruments.

(Lecture 1 hours, Practice 6 hour, Self Study 5 hours/week)
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20312513  Environmental Pollution Treatment 3 (2-2-5)
Technologies
Prerequisite : As approved by program committee
Principles, concepts and applications of technologies for pollution
treatment, control and prevention. Innovative treatment technologies.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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20312514 Industrial Environmental Management and 3 (3-0-6)

Occupational Health and Safety

Prerequisite : As approved by program committee

Environmental issues from industrial sector; Environmental regulations,
standards, EMS and ISO; Environmental management in industrial sector; Principles
of occupational health and safety; Regulations of occupational health and safety;
Industrial sanitation control; Environmental industrial risk assessment evaluation.

(Lecture 3 hours, Practice 0 hours, Self Study 6 hours/week)
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10302501 Beverage Production for Bio-industry 3 (3-0-6)
Prerequisite : None
Introduction to beverages, dairy product, alcoholic and non-alcoholic
beverage, food additive for beverage, aseptic production, aseptic packing, pipping
systems, sanitation, beverage law, alcohol beverage control act

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10302502 Selected Topic in Agri-food Biotechnology 3 (3-0-6)
Prerequisite: None
Students select the interested recent topic or new knowledge in agri-
food biotechnology
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10302503 Microbiological Criteria and Detection Method Related to 3 (2-3-5)

Agriculture and Food Products

Prerequisite: 10302230 Microbiology

Related groups of microorganisms and hazardous microorganisms in
agricultural and food products, microbiological criteria of relevant organizations,
Detection methods for microorganisms or microbial toxins in products that indicate
process performance and safety of product.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302504 Enzyme Technology 3 (2-3-5)

Prerequisite : 10303320 Fundamental Biochemistry

Fundamentals of enzyme properties, nomenclatures, characteristics,
mechanisms, enzyme kinetics, enzyme production, enzyme purification, enzyme
immobilization, application of enzymes: food industry, detergency, agriculture, non-food
industry and enzymes as biosensors.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302505 Innovation and Technology of Growing Plant 3 (3-0-6)

Prerequisite: None

Introduction to seed plant, seed structure, seed germination; the value
and importance of seed for agriculture, food and health; plant propagation; soil and
plant relationships; concepts and plant growing methods in the past, at present and in
the future; soilless cultivation; smart farm innovation and technology; srowing plants for
business and industry; agriculture for self-reliance; field trip; mini project.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10302506 Industrial Toxicology 3 (2-3-5)

Prerequisite: None

Fundamental of toxicology, definition and types of toxic substances found
in agro and food industry such as antibiotics, flour dust, pathogen, preservatives,
agricultural chemicals and solvents etc., hazard analysis and determination of chemical
critical control point in agro and food industry, means and hazard of exposure to toxic
compounds, toxic effects to humans as well as personal protective methods.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302507 Introduction to Biotechnology Control Systems 3 (3-0-6)
Prerequisite: 10302312 Bioprocess Unit Operation
Batch and continuous process in biotechnology production, sensors and
measurement  principles, specific  parameter measurement, instrumentation
specification,  process  validation, biotechnology  semi-automation  systems,
biotechnology automation systems, control system design for biotechnology product.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10302520 Selected Topic in Biotechnology of Bioactive Compounds 3 (3-0-6)
Prerequisite: None
Students select the interested recent topic or new knowledge in
biotechnology of bioactive compounds

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10302521  Animal Cell Culture Technology 3 (2-3-5)

Prerequisite : 10302100 General Biology

€

Introduction to animal cell culture technology. Animal cell structure and
function. Culture equipment and vessel. Culture media. Primary cell isolation and
culture. Cell line culture. Animal cell cryopreservation. Animal cell culture application
in medicine such as bioproduct production, toxicology, tissue engineering, stem cell
technology and reproductive technology.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302530 Solid Waste Management aspect in Circular Economy 3 (3-0-6)
Prerequisite: None
Principles of solid waste management from agro-industries by employing

the circular economy concept, solid waste reduction and waste utilization, 3Rs concept,

eco-design, development of environmental-friendly products from waste.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10302531 Environmental Impact Assessment of Biotechnology 3 (3-0-6)

Industrial Sector

Prerequisite: None

Environmental situation, natural resources and environmental scarcity and
conflict, sustainable development, environmental regulation and standard,
environmental impact assessment in Thailand (enhancement and conservation of
national environmental quality act B.E. 2019), pollution and waste management from
biotechnology industrial sector.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10302532 Climate Change and Food Security 3 (3-0-6)
Prerequisite : None
Climate change and causes, climate change driving forces from agriculture,
effects of climate change on agriculture and food productions in Thailand - a kitchen of
the world country.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10302533 Waste Minimization and Clean Technology 3 (3-0-6)
Prerequisite : None
Importance of waste minimization and clean technology on waste

management, waste reduction at sources, recycling of waste in industrial process,

discharge of waste, clean technology in various agro-industries.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10302534 Selected Topic in Energy and Environmental 3 (3-0-6)
Biotechnology
Prerequisite: None
Students select the interested recent topic or new knowledge in energy
and environmental biotechnology

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10302535 9§
1

Environmental Microbiology 3 (2-3-5)

Prerequisite: None

Utilization of microorganisms in the environment, roles of microbes in
biomass degradation, contaminants originated from agricultural and industrial sectors,
biotic degradation pathways of compounds, seochemical cycle of elements driven by
microorganisms, bioremediation, environmental quality analysis via microbiological
methods, application of biotechnology in environmental risk assessment and analysis.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302536 Introduction to Environmental Management System and 3 (3-0-6)

Occupational Health

Prerequisite: None

Concepts and theory of environmental system and management for
industry; principals of occupational health and safety; Environmental industrial risk
assessment evaluation; ISO 14000; ISO 18000; green office.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10302540 Applications of Bacillus for Crop Management 3 (2-3-5)
Prerequisite: 10302230 Microbiology

Basic physiology of Bacillus, bioactive compounds of Bacillus, biosafety
and regulations related to Bacillus utilization in agricultures, applications of Bacillus cells
and their bioactive compounds for plant growth promoting, crop improvement, pest
management and management of agricultural environment.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302541 Plant Production Technology by Micropropagation 3 (2-3-5)
Method
Prerequisite: 10302100 General Biology
Study the important roles of plant propagation by tissue culture method.

The contents cover plant structure related to tissue culture, the main principle of 5-
steps micropropagation: preparation of stock mother plants, shoot induction, shoot
multiplication, shoot elongation and rooting, and acclimatization and transferring to
greenhouse condition. As well as study of mutation assays in in vitro derived plants,
plant production via bioreactor technology, planning of production systems for various
economic plants, and design and establishment of laboratories.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302542 Herbal Production Technology 3 (2-3-5)
Prerequisite: None
Herb, Act of legislation (herbal product) 2019, cleaning process for herb,
minimal processing of herb, drying technology, herbal storage, bioactive compound

extraction and analysis, Thai traditional medicine production, Cosmetic production, food

production.
(Lecture 2 hours, Practice 5 hours, Self Study 6 hours/week)
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10302543 Plant Tissue Culture Technology 3 (2-3-5)

Prerequisite: 10302100 General Biology

Study of the important roles of plant tissue culture technology. The
contents cover in vitro growth and development of plant cells and tissues into organs,
callus and cell suspension culture, somatic embryogenesis, protoplast, conservation of
plant germplasm, production of double haploid plants, meristem tip culture, and
production of metabolites by cultured plant tissues.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302544 Carbohydrate Technology and Applications 3 (2-3-5)

Prerequisite : 10303320 Fundamental Biochemistry or

10302230 Microbiology

Chemical properties of sugars, functional properties of some sugars i.e.
rare sugars, oligosaccharides and alcohol sugars, chemical and physical properties of
starches, amylose and amylopectin, products from starch, modified starch, resistant
starch, starch applications in the food industry and non-food industry, techniques for
quantitative and qualitative analysis of carbohydrate.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302545 Algal Biotechnology and Applications 3 (2-3-5)

Prerequisite : None

Introduction of applied biotechnology using algae systems, algae in
general, cultivation of algae, natural products of algae, co-products of algae
(pharmaceuticals, fine chemicals, cosmeceuticals), food or feed products from algae,
biofuels from algae (bioethanol, biobutanol, biohydrogen, biogas, biodiesel) , green
fertilizers, bioremediation materials, green insecticides and applied work performed
with algae.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302546 Biotechnology in Functional Food Industry 3 (2-3-5)

Prerequisite : 10303320 Fundamental Biochemistry or

10302230 Microbiology

The principle of functional foods, role of functional foods to consumer,
biotechnology as a tool to study and produce functional foods i.e. probiotic, prebiotic,
synbiotic, antioxidant, dietary fiber and vitamin and mineral fortifying foods, the
regulation issue for functional food, and the practice of innovative functional food
design.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302547 Nucleotide Technology 3 (2-3-5)

Prerequisite : 10302213 Molecular biotechnology

Study of nucleotide sequences (mainly DNA) to evaluate biodiversity and
predict relationship of the assayed samples; identification of single nucleotide
polymorphisms (SNPs), allelic variation, and mutation; GM detection; sequencing
technology, including Sanger sequencing, high-throughput technology, and single-cell
analysis; the applications of DNA sequencing in agro-industry.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302548 Food Fermentation Technology 3 (2-3-5)
Prerequisite : None
The use of microorganisms in fermentation technology, microorganisms and
metabolism, production of beer, wine, bread, yogurt, cheese, amino acids, organic acids,
enzymes, polysaccharides, sweeteners, sugar alcohols, flavors, pigments, cocoa, tea,
coffee, bacteriocins, functional foods and food safety.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302560 Water Management and Wastewater Treatment for Bio- 3 (2-3-5)

industry

Prerequisite: None

Water sources for water supply production. Water treatment processes for
bio-industry. Cause and composition of wastewater from bio-industry. Wastewater
treatment processes for bio-industry.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)

10302561  NITHAANAIIUINTINIAIALNTZUIUNITNIGNATUTABTININ 3 (2-3-5)

Fvdsdunau : Ll

ndnnaFemdnuuuudity Ussnmveatomddanmanndome unasiinues
psAUszMaalivesiunaUseianeneg  mMeUFuanmingiu  UfAsemetuadiifeadeaiu
nszUIUMSHATWA SN Bsldun msvsiovnueauazdimuea nnsudslalasiau
nskAnadLasenindmeddenaindiuia (luleleand) waznismdnfadanin nseuIuns
wanlulofiwandunatuil 13 mafuismandn  mwilidend  sufniailuld
Usglyail

(Us3ene 2 Flas UFUR 3 $alas Anwidhenues 5 Galua / danm)



10302561 Energy Production from Biomass by Biotechnological 3 (2-3-5)

Process

Prerequisite : None

Principle of sustainable energy, types of biofuel generated form biomass,
chemical components and sources of biomass, substrate pre-treatment, biochemical
processes related to bio-energy generation including fermentation of ethanol and
butanol, generation of hydrogen, solar cell from biomass dye (bio-solar) and biogas,
biodiesel production processes utilizing first, second and third generation substrates,
down-stream processing as well as application.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302562 Biotechnological Process of Ethanol Production 3 (2-3-5)
Prerequisite : None
Selection of raw material for industrial ethanol production, technical
amylolysis, selection of yeast strain, preparation of yeast inoculums, ethanol
fermentation, product recovery, application of ethanol for beverages and energy

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302580 Microbial Gene Manipulation and Preservation 3 (2-3-5)
Prerequisite: 10302230 Microbiology
Isolation of microbial pure cultures from habitats, biosafety and
biosecurity, conventional microbial genes manipulation and modern techniques,
principles and methods for microbial culture preservation, system management and
information collection culture, collection network and services.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302581 Microbial Identification for Biotechnologists 3 (2-3-5)
Prerequisite: 10302230 Microbiology
Microbial identification according to principles of microbiology,

identification by morphology and physiology, identification by biochemical reactions of

microbial metabolisms, identification by molecular techniques, rapid method
identification developed by biotechnology for proper uses in agricultural, food, energy
and environmental purposes

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302582 Molecular Plant Breeding and Biotechnology 3 (2-3-5)
Prerequisite: 10302213 Molecular biotechnology
Breeding of living organism with modern technology, study of proteomics

and metabolomics for breeding, gene transfer mutation induction with ion beam and

plasma technology, plant and bacterial modeling and engineering.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302583  Production of Proteins and Small Biomolecules in 3 (2-3-5)

Microbial Hosts

Prerequisite : 10302213 Molecular biotechnology

Selection of gene of interest, designing and construction of vectors for
protein and small molecule production in bacterial and yeast cells, evaluating the
efficiency of gene transfer and translational expression, protein purification, detection
and quantitation of small molecules including peptides, phenols, and other secondary
metabolites using biochemistry and analytical chemistry approaches — the relevant
processes for innovative product development.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302584  Extraction Technology and Applications of Plant Extract 3 (2-3-5)

Prerequisite : 10302210 Biotechnology

Extracting plants of interest for the desired groups of metabolites and
pigments, an initial quality check of the plant materials (e.g., microbial contamination
and toxic residues), fundamental analyses of chemical and biological properties,
including  high-performance  liquid  chromatography  (HPLC)-based  chemical
characterization, determination of total phenolic content, sugar and protein
quantitation, anti-oxidant activity evaluation, and antibiotic property evaluation.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302585 Mini Research Project of Biotechnology for Agriculture and 3 (0-9-0)



Agroindustry

Prerequisite: 10302230 Microbiology

Creating interesting, up-to-date small research projects or creating new
knowledge including products from basic knowledge of biotechnology for use in the
agricultural and agro-industry

(Lecture 0 hour, Practice 9 hours, Self Study 0 hour/week)
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10302586  Microorganisms for Agricultures and Industries 3 (2-3-5)

Prerequisite: 10302230 Microbiology

Principles of microorganisms in agricultures, application of microorganisms
in agriculture, basic plant disease mechanism of microorganisms, microbial indicator and
enzyme indicator for soil health, principle of microbial fermentation, utilization of
microorganisms for value added products, microbial products in industry scale, including
utilizing of agricultural and industrial residues.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302587 Biology of Yeast and Applications 3 (2-3-5)
Prerequisite: 10302230 Microbiology
Study of yeast structures and role of yeast cells, cell cycle, nutrient,
metabolism, growth, sexual reproduction, ecology, basic molecular biology, yeast
culture collection, basic principles of yeast fermentation, applications of yeast for
agriculture, food, and industry.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302588 Immunological Techniques for Analytical and Product 3 (2-3-5)

Development

Prerequisite: 10302230 Microbiology

Fundamental of immune system. Interaction of antigens and antibodies.
Production of antigens and antibodies. Monitoring system and enzyme application.
Fluorochromes and fluorescent dyes in immune reactions and serology, and
interpretation. Immunological techniques for diagnosis and researches for development
of products relevant to such techniques.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302589 Virus for Biotechnological Aspects 3 (2-3-5)

Prerequisite: 10302230 Microbiology

Properties of viruses. Classification of viruses. Virus propagation. Viruses of
living organisms such as animals, plants, and microbes. Diseases associated with viruses
and their controls. Culture and identification of viruses, and application of viruses as
vectors for biotechnological aspects.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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(U388 2 Flus UFUR 3 dalas Anwidnenuies 5 Galue / danm)
10302590 Microbial Physiology and Biotechnological Applications 3 (2-3-5)

Prerequisite: 10302230 Microbiology

Study of structures and chemical compositions of microbial cells including
bacteria, actinomycetes, yeast and molds, essential nutrients and environmental factors
for microbial growth and reproduction, types of microbial cultivation, microbial
metabolisms, microbial genetics and gene regulations, cultivation, and application of
microorganisms of important strains in economic, agriculture, food, industry,
biotechnology and environment.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302591  Microbial Metabolites for Agriculture and Industry 3 (2-3-5)

Prerequisite: 10302230 Microbiology

Study of microbial metabolite production, mechanism of metabolite
production and regulations in microbial cells, biological activities of microbial
metabolites, applications of microbial metabolites in agriculture, food, and industry.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10302592  Biotechnological Quality Control 3 (3-0-6)

Prerequisite : 10304301 Principles of Statistics

Principles of quality control and quality assurance, quality factors, food
safety standards include GMP and HACCP, product quality and new product standard,
product quality evaluation, safety technology, accident prevention, occupational
health and safety law, environmental management quality standard, concept about
control and check diagram by sampling, and quality control by statistics.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/ week)



