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(Us387e 2 Hlas URUR 3 dalas Anwadhemuies 5 daluy/duan)

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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(Us387e 2 Tlas URUR 3 dalas Anwadhemuies 5 daluy/duan)

10302200 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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(U539 0 Halas URTR 3 dalas Anwadhemuies 1 Faluy/duanm)

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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(U388 2 Flus UFUR 3 dalas Anwidnenuies 5 4alus/ dan)

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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(Us387e 2 Talas URUR 3 dalas Anwademuies 5 daluy/duan)
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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(Us387e 2 Tlas URUR 2 dalas Anwademuies 5 daluy/duan)
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)

10700313  A1W199NHELTIINGIAIEAIUASUIANTTU 3 (2-2-5)
Fgdadunion : 10700307 Finwenwdangudmiuanissud 21 vie
10700308 Nw183nguludinuszariu
AAnylanIga1u lassasramishiennsal TuuSunvesinenmansuas
uinnssu Tnglivnueduiusaunisile wa sruuazidou Uszneudunsldinaluladi
mmzamLﬁ@ﬂ'qLﬁ%Mﬁﬁ&JﬁlWWﬁWﬁ 21
(U538 2 Flus UFUR 2 $alas Anwidnenuies 5 $alus/dunn)
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 1t 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)



UAD. 2 48

10302310  LULNUBATHULALNITAIUANYDIFILYIN 3 (3-0-6)

¥
a A 9

TaRunou : 10303320 FAllUonu way
10302200 98%33ne1
N13AUANKATUNFUNUTVDINTLUIUNSUWNURATUVRIE5 T AN taun
astulawnsy ludu TUsiu wazansuseneululasiaw aaenaunmsussandly
(U388 3 lus UFUR 0 Halas Anwidnenuies 6 $alus/dunns)

10302310 Metabolism and Regulation of Organism 3 (3-0-6)
Prerequisite : 10303320 Fundamental Biochemistry and
10302200 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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UsAunau : 10302200 9TVINET
Anwismswionemsiasade msshide  Jadeiiddmsenszuiunisin
JaunamaninsainuenYadluszuummin msfuiesandaildannminuaznng
ilulduselowl nsvensvuinvesdwminainssaueslufnisautiaseiuanaIvngsy
(U337 2 2 ls UFUR 3 dalus Anwidnenues 5 dalaus/dans)

10302311 Fermentation Technology 3 (2-3-5)
Prerequisite : 10302200 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

dryinsg.
(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
10302313 a35anenuazmswiziasuiiodaniy 3 (2-3-5)
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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 : 10302200 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)

10302315  duuun 1 (0-2-1)
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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, biotechnolosgical 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 placement in 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: 10302200 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)

10302504  wialulagvasoulasl 3 (2-3-5)
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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)

10302505 uinnssusasinalulagnisugning 3 (3-0-6)
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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; growing plants for
business and industry; agriculture for self-reliance; field trip; mini project.

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

10302506 WWINY1QAFINNTIH 3 (2-3-5)
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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)

10302507  szuuAdIUANIRludAlugnanssumAlulagYInwW 3 (3-0-6)
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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)

10302520 nnsaneateaulagumaluladTanmmeduansesngnsne 3 (3-0-6)
YN
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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)
10302521  wialuladnsinzideavaddn’ 3 (2-3-5)
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10302521 Animal Cell Culture Technology 3 (2-3-5)

Prerequisite : 10302100 General Biology

MsuenkarNsNziAsugadUgugd Mssidsueadaneiug nsududaiusneead

€

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  A15AANITVRLHEAMUNANNTLATEINANYWILY 3 (3-0-6)
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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)

10302531  msUsziiunansznudsndenlunirgaanvnssudann 3 (3-0-6)
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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 ms;ﬂﬁauuﬂaaamwgﬁmmﬂ UaZAINIUAINI9BINS 3 (3-0-6)
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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)

10302533 n1sanvasdsnasinalulagazain 3 (3-0-6)
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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)

10302534  arsAnwidaaulasiumalulagydin1nnmimianalnuuey 3 (3-0-6)
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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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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, geochemical 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)

10302536  syUUNISIANISAIWIAdDLaranTreunTalasdu 3 (3-0-6)
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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)

10302540  M3UszANAlYUUATIGEUNTAGEINONITIANITHARAANEAT 3 (2-3-5)
Usduneu: 10302200 9a¥33NeN
ANUINUFIUNNETTINGIVRMUATIL S B U Tada #1508NGVENITININAN

wuaieundada  Aaasademsdinmuazanasguiisrdedunislduuaiioudaddly

mansnuns  mslleaduazansansoengrnsnisinmuesuuadiSeundadaiionisduady

nsiasyiulauasifiunananiio Msiansdngity waznsdanisdunadermisnisinuns
(Us388 2 Falus UFUR 3 dalas Anwidnenues 5 Falue / dUanm)

10302540 Applications of Bacillus for Crop Management 3 (2-3-5)

Prerequisite: 10302200 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)

10302541  walulaBmssdaduiugiiedeisnamndsaiaiie 3 (2-3-5)
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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)

10302542  wialulagnisuanasulng 3 (2-3-5)
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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)
10302543  waluladnswizdeaiiadoniy 3 (2-3-5)
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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)

10302544  walulagarslulawmsauaznisussenald 3 (2-3-5)
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10302544 Carbohydrate Technology and Applications 3 (2-3-5)
Prerequisite : 10303320 Fundamental Biochemistry or
10302200 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
10302200 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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dedunau : 10302213 walulagdinnsyauluana
nmsdnwasuiandlelndiiensuszidiuanuvainuansuasauduiusues

#4i1%3n 1Wu n332Y SNP, allelic variation, mutation \Jugu nsnsaaeusessesnisiase

fugnssn Uuuddluy meluladmshinsesidduiandlelnduuudafuuazadeln (high

throughput) masnaumaluladuuuiwadifen (Single cell technology) Fufan1sUsEnaly
wialuladihedlelndlilensinunsiazgnavnysy
(U338 2 $las URUR 3 dalus Anwndieeuies 5 daluy/dua)



uAw. 2 69

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)

10302548 wAlulagewisudn 3 (2-3-5)
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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)
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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: 10302200 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: 10302200 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: 10302200 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: 10302200 Microbiology

Principles of microorganisms in agricultures, application of microorganisms

3
3

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: 10302200 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: 10302200 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: 10302200 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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10302590 Microbial Physiology and Biotechnological Applications 3 (2-3-5)

Prerequisite: 10302200 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)



uAw. 2 7

10302591  ansiuunualaviaingduvsdiienisinunsuazgnavnssy 3 (2-3-5)

W Usdunau: 10302200 9a¥33NeN

miﬁﬂmmsa%ﬁﬂLﬂJLmualaﬁﬁuaﬂﬁﬁuw%sj ﬂalﬂmiwamLLazmimumeiwamu
wivalarinieluwadqdunds  grdmetinmuesanswunuelavinnnqdunds  nsUssendld
Usgloguluaunsinuns 91m15 wazgnannssy

(Us388 2 Flus UFUR 3 dalas Anwidnenues 5 9alue / dUanm)
10302591  Microbial Metabolites for Agriculture and Industry 3 (2-3-5)

Prerequisite: 10302200 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)

10302592  A1AIUANAMAINNIMALULAETININ 3 (3-0-6)
JydeAunau : 10304301 anad
NANNISAIVANAUAIN Lagn1sUseAuAMnIn JadunmunIn 11n5514AY
Uaensduvasmdndng loun GMP wag HACCP AmAINLAZIATTIUNARS Ml vd n13UTeLiu
AuAHAnS I walulaganudasadelunisieu 3FnstesiuguRmelunisvineu
nuIeYeInLUaenfukare1TIouly mmgmﬂmmwmﬁmm'ﬁﬁunmé’am HUIAIUAR
AerfuikunmnImMURLaznIsnTIaaeulaeitduiiede nadanisivusveutiouas
UazLDYANAR N miﬂ’JUQuﬂizU’mmimi’Jﬁ]ﬁ@ULﬁ@ﬂ’ﬁﬁ@ﬂﬁu wafiaieatunisTiaay
Beshiluannmlngenduaia
(Us37 3 $alas URUR 0 dalas Anwademuies 6 Faluy/duam)
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)
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(U539 3 Halas URUR 0 dalas Anwademuies 6 Faluy/duan)
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)

10700108 @ wnsAUFAN 3 (2-2-5)
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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)
11400110  iATYgRIWALNEILAZNTWAIUNGEY 3 (2-2-5)

FdsAuneu : ladl

AUVLNY AU AMANYY L'f"ilaulml,azﬂszLﬁuﬁﬁﬁm%ammﬁmmwﬁ%
wauiss Talimnuduius s iuAnassgianeiissiidmasonsiauniidedu Taeit
nsAnwinsalsegsvedlng

(U538 2 Flus UFUR 2 $alas Anwidnenuies 5 $alus/dunn)
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)

11400111 @Wdgudnyn 3 (2-2-5)

Fdaduneou : Tl

AnwUseiRmaniuazianuinsvesendou udnnsiiugiuvesendeu nsou
ANTINBAUA VDIANNTNBUTEY AINNTINTBTENINNBUTHULALALRTIN N URTONTEU
Jamuazguassavesmaulserenendou Jsnfusmatoioatuendou feyailosiu
Rty 10 Ysemeaundnendoy

(U338 2 s URTR 2 dalus Anwndemuies 5 daluy/duan)
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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)

11400112 NI1SABAIUNITNIIA 3 (2-2-5)
FwdeRunieu : 1l
AUMLIEYDINTNITA UTTLNNLarFURUUIDINITITN ITALAgAT 1aTalaY

'
a1

gou NITaLdleuy naUselevddiunukavdiusinamauardadeineliiinaudaudaves
waUstlovdrununagnausslovidiusin nansenuein1svaindidnoan1iznianisidos
A3 Lagdiau KANTENUTBINITNITATATdeRwuINITLarAIRI yIAUTnvesUTEINA
awnauartadefineliiinnismain nanssanAviasnalunsufoAnuulouiouaziumis
Tunsusaudiussanivia ngmnefiisadestunistesiu uasUsuusu n15v93aly
seRuanasERuUTEmAiRuaRuaz AR sEindenansenuiieLssuean1svaia andin
mnuidunaidlesilunstostulazsefunmatn wumdunsiaunueaiiondnidens
330

(Us387e 2 Hlas URUR 2 dalas Anwademuies 5 daluy/duanm)
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 wallasnana 3 (3-0-6)

FTaAuneu « Ll

AUEIARY wiAAwazRUIUSURLA &nﬂumsmuwamamwa fun nsdeans
3v7a (Digital Communication) N133WNYUAIVa (Digital Literacy) mssna/smaﬁﬁm]muaa
378 (Digital Commerce) Msundsdeniva (Digital Access) mslddoatefiunsem (Digital
Etiquette) nuueAdia (Digital Law) @nin1eadiavarainusuiaveu (Digital Right &
Responsibilities) Auuasnien19@dvia (Digital Security) u,azmﬂ%’ﬁaﬁ%ﬁaaéwﬁammw
namevneha (Digital Health) Taudadlanansenuvesneluladadvadiidedsny LLaJLGZi’Lﬁa
asemsdsunlamedanludeun

(U539 3 Halas URUR 0 dalas Anwademuies 6 Faluy/duan)

10800113 Digital Citizenship 3 (3-0-6)

Prerequisite : None

9
9

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)

10800114 AURAIANIIAIINA 3 (3-0-6)

FvrdsAuneu : Laidl

ANUNdIATY LudAaLaE LLu’JUgumLﬂermumﬂmm”mammmqaﬁﬁa laun inwelu
Mssnwdndnuaififvenuies (Digital Citizen Identity) ‘Vlﬂ‘ts}umiﬂmLﬂ'i’lyvimmimfuu”lmﬁa
(Critical Thinking) vinwelunsSnwiteyadiusa (Privacy Management) iinwelun1sdnass
18198 (Screen Time Management) finwglumsuimsdnnistoyadigldauinisidioy
Taneoulay (Digital Footprints) Wnwelunissudedunisnd uundsvulanlaiuad
(Cyberbullying Management) vinwen15ldinaluladog1sdasesssy (Digital Empathy) e
A13N303ATIE Y3aNNSTinwe adeassateyauardomeiaiosiendvianiomaluladiiie
uAtgymusonImI9eenLNEIAL

(Us387e 3 s URTR 0 dalus Anwrdemuies 6 daluy/duan)
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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)

1 1 < 4 yaa
2. nguanArluuyeduaznsldain

10700214 nwAsIHOTAA 3 (3-0-6)

FdsAuneu : ladl

TTAUINTT LAaEANNEIAYIDINITIAYAT AIUNAINWANENIITININTUTZUY
fnaiven Jadedudwindoniifinanedadunisndanianisnens seuunmsinuas ninens
NINAAURAENTE Ny dnd Ussasanuvainuatevamsnens nisinanldusslevd ns
ﬁ'ﬂﬂﬁiLLazﬂ’liaﬂﬁﬂﬁ Wensinunsfidediu wandufinsdeduindey mﬁﬁamiaaﬁm’mim’m
ATABAT NITHAIUINIULUINIZIITANTAUNITLNYAT

(U539 3 Halas URUR 0 dalas Anwademuies 6 Faluy/duan)
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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3. NfUIVINBIALATHRENT

10700304 nwlngienuTswdeivnis 3 (2-2-5)
Fvdaduneu : il
Anvnwlneieltlunudsuddvinsiddnlusedugaudnu wWunmsdeu

figndos mngautaau sisludeanislde dfudmi 1ndosmngissanou madeuies

Uselom seiuniwn msnslasaies nsideugenth dni unasl MSREUTILNUTIYINT

nMadeuunanudanns wasmsssudssionilulassmsssymiey

(U388 2 s UFUR 2 $alas Anwidnenuies 5 $alus/dunns)

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)

10700307 INWENIWIDINUAINRSUANITTHN 21 3 (2-2-5)
Fwndeduneu : Ll
AwgINguien1sdeasluseAuglu nwearwisengudvsunisaniy

D
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aUsyiuluandTsui 21 wiuddni Lieansal msile n1sue NM3eu wag n15i3u aedl

e o)

Y

=0

ovfiituguannwsangudmiunmstuiuinusyar iulusmssei 21
(Us38e 2 lus UFUR 2 $alas Anwidnenuies 5 $alus/dunns)
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 ANWIDINGEATIIVING 3 (2-2-5)

Fpraunen : 10700307 vinwenrundngudmiuanissed 21 wie
10700308 nw18inguludinuszaniu
Wauvinwenwganguauadnn Legansal n15871u n1sile nsyakasnITIeY
TUUSUMBIYINTG
(U538 2 Flus UFUR 2 $alas Anwidnenuies 5 $alus/dunn)
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)

10700316 AW TIINEAIanIuazinaluladdiden 3 (2-2-5)
TudInuszaniu
Fprfaunen : 10700307 vinwenrundngudmiuanisedl 21 wie
10700308 nw18inguludinuszaniu
mdnazlasiasmishensainwsenguluusunmsnuinemansias
wielulafiflodunden garumsiinduinvsnwsanguuaznaisnisiiounwsanguiield
doansilomifeiuineeansuazinalulad
(U538 2 Flus UFUR 2 $alas Anwidnenuies 5 $alus/dunn)
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 ATENSINGHNBHUIENOUNISNNINYATAII9ETTA 3 (2-2-5)

Fpraunen : 10700307 vinwenrundngudmiuanissed 21 wie
10700308 nw18inguludinuszaniu
Adilaglassaiunmsangunsiumanuasitoussgndldlunindu
HUTENBUNITNINSINYATATINETIAlUYARTYA
(U538 2 Flus UFUR 2 $alas Anwidnenuies 5 $alus/dunn)
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)

10700319  n1w1danguamIugusEnaunsuazn1san 3 (2-2-5)
5ENINUTEINA
Fprfaunen : 10700307 vinwenrundngudmiuanisedl 21 wie
10700308 nw18inguludinuszaniu
AN A lEWIN9TIAY AU 89AANS 1NTMUAL TRIUSITUNNY
mMsfuarUszgndosmnuy ieifiunadnvarmudufussneunisuaznsdsening
Uszina
(U538 2 Flus UFUR 2 $alas Anwidnenuies 5 $alus/dunn)
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.

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

Fpraunen : 10700307 vinwenrundngudmiuanissed 21 wie
10700308 nw18inguludinuszaniu
A drutu wasvinwenmdanguisuludensinudowarnsusznevendn
(Us38e 2 lus UFUR 2 $alas Anwidnenuies 5 $alus/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)

AYIDINGHNBNTTADEITATUNITNEAS 3 (2-2-5)

Agdadiunion : 10700307 Finwenwdangudmiuanissud 21 vie
10700308 nw1danguludinuszaniu
Aniinwesynnwssnguiiiedeansiieafunisinumsludinuszdiu
(Us387e 2 Halas URUR 2 dalas Anwademuies 5 daluy/duanm)
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 nsldAInludsnunana 3 (2-2-5)

dsAuneu : Laidl

AnwnAsatuuundaisifuarudilanaznisldfiva dnsuazausufinvey
nsldInluderuddva anudidguestoyaasauna Madfunaseya nMsiauwinuely
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Aedes

(U539 2 Hlas URTR 2 dalas Anwademuies 5 daluy/duan)
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)

10300403 IﬂiLLﬂiﬁJﬁﬂL%ilgﬂtﬁaﬂﬁﬁﬂ‘lm 3 (2-2-5)
Fwndeduneu : Ll
AnwAgatunsldlusunsuusegndildauunsvatsdmsunisdne 1iu

TWsunsunsUszaanan TJsunsumsemuan Tswnsuiiauenay wazlusunsudug

naula sawstanisvhanudilanddinisheuresudaslusunsy uas nsdeniadesiied

witngaulun1sinau
(Us387e 2 Tlas URUR 2 dalas Anwadhemuies 5 daluy/duan)
10300403 Educational Software 3 (2-2-5)

Prerequisite : None

.

=)

D

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 N1ATUIAUNIETINILAZNTAMUTMTULUTZNaUNTTEATYY 3 (2-2-5)
Fvteduneu : Ll
arudilossudmiugusznounsgelnd madiuansnseends nsdwinnd
yaAvoaiuLaziugg MIAuAUTe NMTIATIERAALNL KANBUUNLLATALLABA9N
mMsammu Adensa wisselulafasaunansgsiauaznisamu mslilusunsudusagu
Prglunisauin nsdlfnwnarnisussendld uilyviniegsianagnisamuuesusenaunis
(U539 2 Hlas URTR 2 dalas Anwadhemuies 5 daluy/duan)
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)

10400408 @1suazmalulag 3 (3-0-6)
FdsAuneu : Laidl
adﬁﬂizﬂa‘umadmmiLLazﬂmﬂ'WNTﬂﬂummwaﬂLm'azaﬂﬁﬂizﬂau n19
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IUT
(Us38e 3 Flus UFUR 0 $alas Anwidnenuies 6 $alus/dunns)

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 ANAaIA3AUINEIAERTEmTulanadelnl 3 (3-0-6)

Fvteduneu : Ll

N153915la TAUMATIUS LU 1UINeIAIanswazinalulad 35013119
Ingneansuazatinmans Aneaimuaztednnnvesingimansuavinalulad n1svivena
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Wenmansuazadineansiulssinumgnisaldfgylulandagiu

(U539 3 Hlas URUR 0 dalas Anwademuies 6 Faluy/duan)
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)
5. ngun1sludusznauns

10200504 nsiluusznaunis 3 (2-2-5)

Fvteduneu : lidl
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(U538 2 Flus UFUR 2 $alas Anwidnenuies 5 $alus/dunns)
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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3 | 10302315 duuun 1(0-2-1)
4 | 10302410 nseenkuUkazInn1sNanSusmalulagdinw 3 (3-0-6)
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518391 (lns)

%3 251 NANIAINTINTININ 3 (3-0-6)
Bl 251 Principles of Bio-Engineering
Jwrdeduien : ad 101 uARARE 1 Y90
Wa 111 Wa@nd 1

: MA 101 Calculus 1 or

PH 111 Physics 1

Prerequisite

LLmﬁmLﬁyadéjuwmqamwamam‘ anvRUDIans
U3avd aunazeufou nnded 1 wardedl 2 ves
gauvnamans laulnsy vdnilesduigaiunislva
YDIANUTOULALNNT 018 LNVDIUIAAT NITEELN
ANUToUlAEN1TI MINIMAENITUHTIE AuauUR
v09v04l1a aﬁmmami‘%dﬁumiwawé’ﬂmﬁﬁyug’m
vaenshrareweslnausaiasannsiadsuiives
voilna  mMawTgRdanazauaaieads n1slna
wuugasale nislualune ansimemsinnsg
luavesveslna

Conceptual thermodynamic, unit
conversion, properties of pure substances, work
and heat, 1" and 2" law of thermodynamics,
entropy, energy analysis for closed and opened
system, fundamental heat and mass transfer,
Heat Transfer: conduction , convection and
radiation Properties of fluid, hydrostatic force on
surface, fundamentals of fluid flow, fluid flow,
measurements forces developed by moving
fluids,

compressed fluids, fluid flow in pipes.

dimension and similarly analysis,

3 (3-0-6)
10302211 Principles of Bio-Engineering
10305109 Adlaf@EATEUTU
NAMNTIU Y30 10309109
Handideadu

10305109 Mathematics for
industry or 10309109 Basics
Physics

10302211 #ENIAINTIHYTINN

FdeAuneu

Prerequisite :

LLmﬁmLﬁyméfumqqmuwamam% NUIBUAZNIT
Wasumiae aultifvesansuians npded 1 uasde
i 2 YIGUNNAMIENT N13A8LANNTOUlAUNNT
11 N1INT wagnISuKTIE AuandRvesredla
Mé’ﬂmsﬁugmmadmﬂwa nstvaluvieo Nsanem
1A AUADNIA NTOUSNYLIA UAZIAUAIEANS

Conceptual thermodynamic, unit and unit
conversion, properties of a pure substance, the
1°" and 2"9 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.
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578391 (1AN)

518391 (lns)

%7 350 wAlulagydinin 3 (3-0-6)
Bl 350 Biotechnology
FdsAuney ;3 100 el

Prerequisite : Bl 100 General Biology

Anwflenuuazveulunraunaluladdinin ns
Uszgnaldinalulagdininluaiu e lawn Wy
dnd 98un3d gramnssuinuas duandoy
AMsunng dAnedans udu swdanaiania
DUVINY

Studying of definition and scope of
Biotechnology, the application of Biotechnology in
several uses, i.e. plant, animal, microbiology, agro-
industry, environment, medicine, forensic science,

etc., and also the techniques in molecular biology

10302210 walulagdinin
10302210 Biotechnology
Jedadunou : 10302100 F2ineniily

: 10302100 General Biology
Heuuazvouwnvaunalulagdinin uvsd
wazasunvalananydunid nannisinalulad
n1svdn teulwsllugnamnssy walulagTinan
Yo msAuLadnd N1slduselevdaindiuia
wazvaade aluladTinmmiaiy nalulad
wizid s el ey ialuladfaniwnedand

3 (2-3-5)

Prerequisite

a = a =
waldaniven¥3Ine1 wiluinalulad wag
wAlWlagTININNIINISTHINNE

Definition and scope of biotechnology,
microorganisms and microbial metabolites,
principle of fermentation technology, industrial
food

and

enzymes, and feed biotechnology,

biomass waste  utilization,  plant

biotechnology, plant tissue culture technology,

animal  biotechnology, molecular biology

technigues, nanotechnology, and medical

biotechnology.
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3 %3 352 MU uRNISIaNIENIg 3(2-3-5) | 10302312 vieUuAnisianienna 3 (2-3-5)
PINTZUIUNTT 1 PINTTUIUNIT
Bl 352 Bioprocess Unit 10302312 Bioprocess Unit
Operation 1 Operation
wdaduneu : Am 101 uAaRda 1 e wdaduneu : 10305109 Adnmansdmiu

e 111 Wa@nd 1
: MA 101 Calculus 1 or
PH 111 Physics 1

Prerequisite

N3N mimum%’m NITANAZNDU N1INAU
N15EARN NTANKEN ﬂ’]i@jﬂaﬁjU LRZNITANTVUIN

Study of

sedimentation,

filtration,
distillation,
crystallization, adsorption and size reduction

centrifugation,

extraction,

W3 353 NwUNURNISIRNIENIG 3 (2-3-5)
FINTEUIUNIT 2
Bl 353 Bioprocess Unit
Operation 2
JdeAuniey : ad 101 uARARE 1 YIS0
Wa 111 Wand 1
: MA 101 Calculus 1 or
PH 111 Physics 1
N1INIUNEY qﬂmaﬁuamﬂ?ﬁmmm%@u GELR

Auiialadl n1sedenariAsesiie 4le N15Y

Prerequisite

LL‘VEIIQ AMRREAY/Ld) LLa%ﬂ’ﬁLL‘U‘LL‘ﬁQ
Study of mixing, heat exchanger, boiler,

sterilization, drying, evaporation and freezing.

QMEAMNTIN Y150 10309109
Handdesdy
10305109 Mathematics for
industry or 10309109 Basics
Physics

MIULUMI B N1TaRA NTNAU NIIANKEN
N30 ATU NIHANKAEN1TNIY golud lulyes
gunsafuaniUdBurudou nssinnide nsvhu

Prerequisite :

Study of centrifugation, extraction,
distillation, crystallization, adsorption, mixing
and agitation, homogenization, heat exchanger,

sterilization, and drying.
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5 %3 450 WAluladnisuiin 3(2-3-5) | 10302311 wialulagnisuiin 3(2-3-5)
Bl 450 Fermentation Technology 10302511 Fermentation Technology
Fdsdunen : ¥3 330 RTVINEN Jdsduneu 10302200 9aTIING
Prerequisite : Bl 330 Microbiology Prerequisite 10302200 Microbiology

Anwisnsnisnemsidsade nseude Anwismanienemsidsade nseude
Hadefidrdgaensruiunsmineaunaransnis | Jadefiddnsensyuiunismineaunamansnis
L3 VITAALUTZUUNTNLIN n19LA ULA B9 L3V ITAALUTZUUNTNLIN UL Ba
wandndildannisnsinuagnisthluldselend ns | wandedldannisudnwagnisillduse o
YUY VBIN TN TEAUTDIUHUANITIUEY | Msveregvuiavesdadnanseauiesljuiinis
5zﬁuqmamﬂiiuLLasﬁmiﬁﬂMuaﬂamuﬁ JUTITLAUGNANNTTH

Study of media preparation, sterilization, Study of media preparation, sterilization,
parameters  in  fermentation processes, | parameters in fermentation processes,
fermentation kinetics, fermentation growth, | fermentation kinetics, fermentation growth,
harvesting and application of fermentation | harvesting and application of fermentation
products. Scale-up of the fermentation | products. Scale-up of the fermentation
processes from laboratory scale to industrial | processes from laboratory scale to industrial
scale and field trips. scale.

6 %3 460 n1sUUAkaznIsLY 3(2-3-5) | 10302314 mstndanazlduselond 3 (2-3-5)

Uselowiannveade

Bl 460 Waste Treatment and Utilization

Fdeduneu - ¥3 330 RVVINEN Lay

%7 350 wialulagyinm

: Bl 330 Microbiology and
Bl 350 Biotechnology

nsAnwAuaudRveIvesds nanN1TYeINIs

Prerequisite

Uiy n15dan1sgeyanas n153AnN13Ye9
WIADANNNITHNEAS NI5UNYBEsNauLNlTUse el

Study on waste characteristics, principles of
solid

management, agriculture waste management,

wastewater treatment, waste

waste utilization

PMNVDILEY

10302314 Waste Treatment and Utilization
dsduneun 110302200 RUIINE Uay
10302210 waluladdinw
10302200 Microbiology and
10302210 Biotechnology
nsfnwIdnwuraudAv0IveLdy nann1sgoy
aanemedanin mstntide N3IANTVLLYA
Hoy N159AN15U9NAD1NAITINEAT N1TUIVOS
@unduanlgusylevi

Prerequisite

Study on waste characteristics, principles of
biodegradation, wastewater treatment, solid
waste management, agriculture waste

management, waste utilization.
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5.3.4 Wy Ivenaen
1) Iangusedvatug
2) snidnTIeIY S1uau 36 183 Feelui
i Y - Yasrednn wuaein
1 | 93 410 NN 1ATOINY 3 (2-3-5)
2 | w1 411 wdnnsmumaluladyinining 3 (2-3-5)
3 | 1 413 dTimUsvenddniunamsdsadededi 3 (2-3-5)
4 | ¥ 414 welulag@inmanuazuald 3 (2-3-5)
5 | 415 welulad@nmmeisiudem@sdanan 3 (2-3-5)
6 | 91 417 msfAnwiteaulanumalulagdinimniesie 3 (2-3-5)
7 | 72 320 Aneenuilevesdnd 3 (2-3-5)
8 | w3 321 melnAuarEITINeIUeEnd 3 (2-3-5)
9 | v 420 mamnzidsaileedns 3 (2-3-5)
10 | ¥ 421 walulagdininnedn 3 (2-3-5)
11 | 1 423 walulagTinmiauinisuesdnd 3 (2-3-5)
12 | ¥ 424 Ienmansdninnaes 3 (2-3-5)
13 | 91 425 WAlan19T1Ine 3 (2-3-5)
14 | ¥ 426 ns@nwiteaulamumalulagdinmmsdn 3 (2-3-5)
15 | 93 331 unuedguwasn1sAIuANNISHANIAEAUN3E 3 (3-0-6)
16 | 97 430 @35INY1V8ILUATILTY 3 (2-3-5)
17 | w3 431 hifeineuasiiduinine 3 (2-3-5)
18 | v1 432 ﬂﬂﬁLﬁU%’ﬂML%@ﬁﬁuﬂ/ﬁé 3 (2-3-5)
19 | 9 433 ns9uunuuAiilSe 3 (2-3-5)
20 | w3 435 @15TININAINFAUNTE 3 (2-3-5)
21 | ¥3 436 WIINYINNITNYAT 3 (2-3-5)
22 | w3 437 msfnwihdeaulamumalulad¥inimuesaunsd 3 (2-3-5)
23 | 3 441 TVIeveLad 3 (2-3-5)
24 | v3 442 wmallAn19enTYVIne 3 (2-3-5)
25 | %3 443 audinenmamaluladiinimussend 3 (2-3-5)
26 | v71 444 waluladlusau 3 (2-3-5)
27 | ¥ 445 au¥iivenvesdninavnisusvendliuselovi 3 (2-3-5)
28 | 91 446 weluladfowedmiuiivasugha 3 (2-3-5)
29 | ¥ 447 Mifnwihdeaulasueninine, 3 (2-3-5)
30 | %7 453 wAlUlABTININNINRAAIINTSNONT 3 (3-0-6)
31 | 1 456 mslousglevtannninennsiinin 3 (3-0-6)
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32 | ¥ 457 msAnwiiiteaulanuwmalulag¥ininmia 3 (3-0-6)
QNAMNTIUNYAT

33 | 97 461 waNMIMIONEIAIEnTALINE 3 (3-0-6)

34 | ¥ 463 msmuamLLazﬁmmmswﬂwﬁ’ﬂﬁ%ﬁa 3 (2-3-5)

35 | 1 465 wAlulagFnmdmSuNITHAANSUTINN 3 (3-0-6)

36 | v1 467 msAnwiieaulamumalulagdinnmanalulad 3 (2-3-5)
Aauando
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1| 10302501 msndniASosRuagnanngsy 3 (3-0-6)

2| 10302502 nMsAnwiateaulanumaluladdinimnisnens | 3 (3-0-6)
9IM13

3 | 10302503 LNQFININYATIING AL TTNINTITUNEAT 9NN 3 (2-3-5)
N1SNUATUALDINS

4 | 10302505 winnssusasinalulagnisugniiy 3 (3-0-6)

5 | 10302506 NeINg19naIUNT 3 (2-3-5)

6 | 10302507 sruumuaNsnluiAlugnaIinsunalulasyInmn 3 (3-0-6)

7 | 10302520 Ms@nwiideaulasumalulagdinmmnieiiuans 3 (3-0-6)
gengVsVIITInIN

8 | 10302531 ﬂ’lim?{ammaaaquﬁmmﬂ wazAsiuAmNg 3 (3-0-6)
9IS

9 | 10302532 Myanvadiduuazinalulagarein 3 (3-0-6)

10 | 10302533 msfAnwiteauladumalulagTinmmnisndsany 3 (3-0-6)
LavdwIndon

11 | 10302540 msUszgndltuuadiseundadaiionisianisaanas 3 (2-3-5)
LA

12 | 10302541 mAluladnsuAnduiugindeisnsmzdes 3 (2-3-5)
doide

13 | 10302542 waluladnisuanayulng 3 (2-3-5)

14 | 10302544 walulagaslulawmsaiaznisussynely 3 (2-3-5)

15 | 10302547 walulagindlelne 3 (2-3-5)

16 | 10302548 malulagemisniin 3 (2-3-5)

17 | 10302560 Matidaiuagindediniuenamnssun1sTann 3 (2-3-5)

18 | 10302561 N1SNAANAIIUIINTINUIALAUATLUIUNITNIG | 3 (2-3-5)
wAlulagyinn

19 | 10302580 N15dnNTsEERLSAUNTIuAZNISLAUSHY 3 (2-3-5)

20 | 10302581 M3 wunydunsddmsuinmaluladyinn 3 (2-3-5)

21 | 10302582 NsUSuUssiugiyseauluanawazinalulagyInm 3 (2-3-5)

22 | 10302583 n1swAnlUsAusazluanadininuundntugdunse 3 (2-3-5)

23 | 10302584 nsarinansd1AyaINivLazn1sUsTanaly 3 (2-3-5)

24 | 10302585 lasamAdemameluladdinmiiionisinunsuay 3 (0-9-0)
LNYATONANNTTY
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25 | 10302586 awvEELawAlulaiTanmyInIsnms LAY 3 (2-3-5)
AREINNTTY

26 | 10302588 wAdansgiidufuiion1siszinagiam 3 (2-3-5)
HERST0UN

27 | 10302589 hafaiiesuyanaluladanm 3 (2-3-5)

28 | 10302590 &353N81UBAUNIUarNITUTLLNALTNNG 3 (2-3-5)
wAlulagyinn

29 | 10302591 ansuunuslavinngaurddiiensinunsuay 3 (2-3-5)
AAEIMNTTY
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¥ 412 winmsiansdeaiedei 3 (2-3-5)
Bl 412 Principles of Plant Tissue Culture
Fdaduren : w3 100 FAnevhly
Prerequisite : Bl 100 General Biology

Anwdndnns unum wagismsimnuiaes
dadefivluanmdasnide vie dilUldlumsine
%y'uﬁlug’muasﬂﬁzqﬂﬁ Lﬁammwﬂqmﬁqwqaﬂﬁu
Yuyad NSUTUUTIRUG N1588WUs wagnIs
mamLuLmuaiaﬁvﬁagﬁﬁmLﬁal,?iasl,uamwﬂaamL%a
WAz UuRng Wwinwensldaunsaluay
wmadansmizides saufcdadediietestunns
Lﬁ]’%igtﬁ‘uimLLazmiﬁ@ummaaLﬁaL?ja

Study of the principles, role and methods
of plant tissue culture in sterile conditions for
further use in basic and applied studies; topics
include cell behavior, breeding,
micropropagation and secondary metabolites
production of tissues in sterile conditions;
laboratory practices emphasize on skills in using
equipment and culture techniques including the
study of factors related to tissue growth and

development.

10302543 wAluladnsinzides 3 (3-0-6)
iladaii

10302543 Plant Tissue Culture Technology
10302100 TWnevily
Prerequisite : 10302100 General Biology

AnwrunuinanudiAgyvosnalulagnng

FdeAuneu

wnzdsailedeii Lﬁaﬂ’lﬂiaUﬂqmadﬂizU’Juﬂﬁ
WIyiuiaveneaduaziodefgludwiy
a¥egluanmiasade nsimzidowaadanas
wasuvIuaey lenraniduuiletauda 1uslan
a1an nsiushwiugnssuiia Mswdndiveuida
LL@W@E]EJG? ﬂ']iL‘WW%LgﬂﬂLﬁaL?jaL‘ﬂ%mﬂaﬁﬂﬁJ@@ 13
ranuunuelailaaiodofimmziaes

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.
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578391 (1AN)

518391 (lns)

¥ 416 WAlUladTIN 1NV 3 (2-3-5)

A318

Bl 416 Algal Biotechnology
FdeRunou : 1l
Prerequisite : None
vndnigatunistdimaluladFrnmiussuy
A3 mmi’%lﬂﬁmﬁ’uamiw MsiaesEIe
NARAUITITUVIRINNANNIY NARAUNIINAN
A1378 (813911987 awu%qwé 1%E1919) WARNSUI
PWNSINEMIE WaEsTanmanamse (lule
lenuea uladmuea lulelalasiau lulewda lu
lofiwa) JeTanm Jagurdaniesssuyid arsida
WUAYINITINTIN LLasmuﬁﬂisqﬂﬂ%ﬁuaméw

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.

10302545 waluladdininves 3 (2-3-5)
amseuazn1sUszEendly
Algal Biotechnology and Applications
FdeRunou : 1l
Prerequisite : None
undniagatunsldmaluladFanmiussuy
GRVERE mmgﬂﬁ”ﬂﬂlﬁ'mﬁ’uamﬁ'w 11548 B9
111918 HARN I TITUYIRINANNINY HART N
FIUINE NI (@1TN1987 mau?qmé LIYE1919)
NAR AU 919159 EMI 1T BINE TN NaN
a11519 (luleteniuea lulediniuea lule
lelasiau Tuleuda lulediea) JeTinm Januidn
NNEITUIF @5TARNANITIAN wazui
Uszgndldivamineg

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.
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1 422 weluladmamindsased 3 (2-3-5)
dnd
Bl 421 Animal Biotechnology
Fdaduneu : 43 100 F3Inewild
Prerequisite : Bl 100 General Biology
arudialuiisatumalulanisimedoaead
#oi lassadranayminfiveuwaddnd aiosile
gUnsaluaznTurdmiunInnzIA sasaddn
oWTEMTUNTINELE sugaddnd daufnsal
dmsunamzdoneaddng waduguniuasiead
aeiug Msugudauiusnvimeadad maluladnis
wnzidsusaddniluszdugaamnssy walulad
waaurUn waluladaifuiwad n1sUszene by
UstlostinninelulaBnismizidsagaddo’

Study of vaccine and drug technology,

disease  diagnosis, probiotic  application,

reproduction, embryonic transfer, cloning,
transgenic animals, in vitro fertilization, animal
cell and tissue, and animal biotechnology for

future direction.

10302521 waluladnsimzides 3 (2-3-5)
\aaEn I
10302521 Animal Cell Culture Technology
10302100 FAneviily
Prerequisite : 10302100 General Biology
avuditluifeafumelulaniamsdonsad
a3 Tassadrsnasuinfiveswaddns as oo
QﬂﬂiﬂjLLazn’lﬁuuzﬁm%’UﬂﬁLW’]zL?ﬁy&mmaéﬁmi
PIMTEMTUNSINNE LA BUwaddRT nsuanuay

FdeAuneu

ﬂ’lSLW’]ZLgENL"UaéﬂEJJQﬁ AsNEIE BuTadane
Wug nsududufusneieaddnd n1sussyndld
Usrlowianmaluladnsinsdsasaddnsen
NISWANE LYY NISNARNARA NI TININ NwINe)
Sennssuilorde weluladaiuwed wazmealulas
mstaseyiug Wusuy
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 tissue

production, toxicology,

engineering, stem cell technology and

reproductive technology.
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4 %2 434 Ve vesBadLazng 3(2-3-5) | 10302587 37e1v090@ALaN1T 3 (2-3-5)
Uszend Uszanald
Bl 434 Yeast Biology and Application Biology of Yeast and Applications
Fdsdunen : ¥3 330 ATVINEN dsduneu : 10302200 3aTVINGN
Prerequisite : Bl 330 Microbiology Prerequisite : 10302200 Microbiology

Anwilassasawarnthfivesvadsan 1m9sivad Anwlassadawazntinfivensadfad 1933
5IMDNT LUUNUDATU N5LAT8Y MSAURNUSUUY | 1988 51981915 LUNURATY N194938y NSaURUG
p1funA auNINITIW TLaAInet Tadneluana | wuvedeina dnAinen %ﬁwmimaqaﬁyug’m
flugnu nmafusnwaneiugiad vdnnisiiugiu | mafuinwanewugdad udnnsi ugiuves
vaansrvIuNMIninlaedad Lagn1suszendldnig | nszuiunsvinlaedas nsuszenaldusslevily
weAluladTanmdunisineas Aawanden 93 | FMUNTALAT 91NT LALEAAIMNTIL
aslvinAusa gramngsn wagnIsuwnd
Studies on structure and function of yeast Study of yeast structures and role of yeast

cells, cell cycle, yeast nutrients, metabolism, | cells, cell cycle, nutrient, metabolism, growth,
growth sexual reproduction, taxonomy, ecology, | sexual reproduction, ecology, basic molecular
principle of yeast molecular biology, yeast strain | biology, yeast culture collection, basic
preservation, principle of yeast fermentation | principles of yeast fermentation, applications
process, and biotechnological applications in | of yeast for agriculture, food and industry.
agriculture, environment, food, flavouring
substances, industry and medicine.

5 92 452 waluladveoulsd 3(2-3-5) | 10302504 wialuladveoulwl 3 (2-3-5)

Bl 452 Enzyme Technology

Saduniou - ey 320 Fuafidosdy

: CH 320 Fundamental
Biochemistry

AuaudAnLeaduaznisnmvedoulsd naln

naissUfATeveneules nsdudanisinures

oulesl Yaded Tuanonisvieuassioulesd

aunamansvouaulyd nsuanieuled nisiAy

Aaeulesd nsviliuiand nmseFaoule wae

nsuneuledlulauselovy

Prerequisite

Chemical and physical properties of

enzymes, mechanism of enzyme catalysis,

enzyme inhibition, factors affecting the enzyme
activity, enzyme kinetic, enzyme production,

enzyme  recovery, enzyme  purification,

immobilized enzyme and application of

enzymes.

10302504 Enzyme Technology
10303320 Fupdioiu
10303320 Fundamental
Biochemistry

Amantid eaiureseulssf n195unde
ouleyl AuantRveseuled nalnnisiauves
ouleyl sammansveseuled nswdneulesd n1s
viueulwslliuigrd tulesindegy madieuleily
Tusgloviauene lawn anamnssuens ais
F138d1e Mainuas gaanmnssuilaldonns wae
msldeuleiiludmsiniamadnm

FUIAUNDY

Prerequisite

Fundamentals of enzyme properties,

nomenclatures, characteristics, mechanisms,
enzyme kinetics, enzyme production, enzyme
immobilization,
food

detergency, agriculture, non-food industry and

purification, enzyme

application of enzymes: industry,

enzymes as biosensors.
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6 %2 454 NSHAALEYIUALAY 3(2-3-5) | 10302562 n1swanLeyuaalay 3 (2-3-5)
nszvIuNTAluladdInIn nIzvIUNTAlulagYININ
Bl 454 Biotechnological Process of Ethanol 10302562 Biotechnological Process of Ethanol
Production Production
Ftadunou 1l Frtadunou 1l
Prerequisite : None Prerequisite : None
n1sAndaningAudmsunaneniuea waile nsfndeningaudmiunanieniuea weila
nstlosutls msfmden nswseuiade nmsviie | nsdesuils nswdeide nsvinieniuea s
yuea MsiAuieanandn nsiiemuealdld | iuifenands nstnenuealulivsslovilusy
UiziﬂsaﬂugﬂméaﬂﬁmLLaz‘Wé”Nm \3RsPLRaT NSy
Selection of raw material for industrial Selection of raw material for industrial
ethanol production, technical amylolysis, | ethanol production, technical amylolysis,
selection of yeast strain, preparation of yeast | selection of yeast strain, preparation of yeast
inoculums, ethanol fermentation, product | inoculums, ethanol fermentation, product
recovery, application of ethanol for beverages | recovery, application of ethanol for beverages
and energy. and energy.
7 %3 455 AlulagTinmuss 3(2-3-5) | 10302546 walulagininlu 3(2-3-5)

awnsilaridu
Bl 455 Biotechnology of Functional Foods

Au 320 Fuailidesdu wie
W3 330 99TIINYN
: CH 320 Fundamental
Biochemistry or
Bl 330 Microbiology
SoufiAprtueimsiladdulasialy unum
mmiﬁnﬁ%}um'aw:ﬁim N15ldaIAAIINT N1
waluladTannlunisAnwuasndnemisilaidu
Taun TUstuledn wiluledn dululefn a1sdu

FdeAuneu

Prerequisite

auuadasy WWuloemns vuunu wazdus o3

Y v W

Javaruasensiantuluunalsene

To study the principle of functional foods,
food to

biotechnology as a tool to study and produce

role of functional consumer,

functional foods i.e. probiotics, prebiotics,

fibers,
confectioneries and the others, the regulation

synbiotics, antioxidants, dietary

issue for functional food in some countries

qmammmmmsﬁaﬁ%u

10302546 Biotechnology in Functional Food
Industry
JUeRunou
e wde

: AdaAuAeU : 10303320 Faal
10302200 a¥33NeN
: 10303320 Fundamental
Biochemistry or
10302200 Microbiology
wanNTo WA TY unumemsileidusie
Auslaa nisldesAmnuimanalulagdininlu
miﬁﬂmLLagmammmﬁﬁqﬁﬁﬁl’uﬂdm’m Tawn Tng
Luledin w3luledn Jululedin asduenyadase
WWuloe1ns wazenmisiasuimdulayindows
FovsAuf safvemsieddu uasdfuanas
sonuuuLinnTIHE M Hlerity

Prerequisite

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.
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3 462 a;a%ﬁwm?umé’am 3 (2-3-5)
Bl 462 Environmental Microbiology
AL 250 LALIBUNTE uay

W3 330 99TIINYN

FdeAuneu

Prerequisite : CH 250 Organic Chemistry and
Bl 330 Microbiology

UNUIMEaE AN UNUE VeI d uni gy
dawandon Usglowivosgaunidlunisdesane
a158un3d ansiuiitossin Qaun3dnilifa
uafiy vafwluduwandon asfuiiareaingdunid
QaunssiviliiAalsa Fedinmsundszurnlasii
wazemedudesiuitensldqaunidifudadvs
venmstudleunazmansadinses

Role and importance of microorganism in

environment. Benefit of microorganism on

organic compound and toxic substances

degradation. Microbial pollution, environmental
microbial pollution and microbial toxic. Water
and air born pathogens. Microbiological
indicators of environmental contamination and

analysis.

3(2-3-5)
10302534 Environmental Microbiology

10302534 9aT7InendawIndey

Furdaruney Ll

Prerequisite : None

nslduselonianydunidlud wandou
unuImMeeIdunidlunisgesaalsdiuia ais
Uut.ﬁauﬁ]’mmﬂﬂ'mﬂwml,t,azqmamﬂﬁiu s
go8aa18a1TUIEANAT AENTEUIUTINN 3]
i’]’ﬂsmadmiﬁﬁum?{aué‘hﬂﬁ;ﬁuw%‘é A15UIUANIN
i mﬁmswzﬁ@mmwﬁdanﬁamﬁ”’wmﬂﬁﬂ
N1938%33NeN AsvadeuLazUIEiuAILE
aAIndusEIEn I amallaBTinm

Utilization of microorganisms in the
environment, roles of microbes in biomass
contaminants

degradation, originated from

agricultural and industrial sectors, biotic

degradation  pathways of  compounds,

geochemical cycle of elements driven by
microorganisms, bioremediation,

environmental quality analysis via

microbiological  methods, application  of

biotechnology  in environmental  risk

assessment and analysis.
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97 464 STUUNTIANISAMINADY 3 (3-0-6)

wareNTeundeLUnanu

Bl 464 Introduction to Environmental
Management System and Occupational Health
Ftadunou 1l
Prerequisite : None

LunAnuAzNguivesTzUUAIndenuaynis
Fan1s Jaynd wandeuluondeu anudidey
11035514 ToUsAukaznLnud N153ANIS
dawnndeug sy EMS uag 1SO A3
Aneung N1sUaeiuNaiyA 1UNUNE VOULYA kA
aMudIFy veIn1seuTedwInday nann1sves
dunimeuiefud wandeuuazaiulasndy
NOUINYLATUNURYEI AR fiAedesiuanuendiae
wdlguazanulasnsdy nMsavaunisavivialy
15997 n1sUszifiuannud e Linenanioe
windeululssnugnamnssy

Concepts and theory of environmental
system and management; Environmental issues
in  ASEAN; priorities; Standards criteria and

regulations; Environmental management for

sustainable development; EMS and ISO;
Monitoring; pollution prevention; Definition,
principles and guidelines for occupation

performance, occupation diseases and hazards;
Principles of occupational health and safety;
health

sanitation control;

Law of occupational and safety;

Industrial Environmental

industrial risk assessment evaluation

10302535 S¥UUNITIANTAMINGDL 3 (3-0-6)

wazereunsTodosdu

10302535 Introduction to Environmental

Management System and Occupational Health

Jdeduney ;o lUd

Prerequisite : None
wnAAnguivesszuuNsIansasuandely

2AAINNTTU NANNITVBIFUNINBUITBUALAIY

Uaoanass n15UseLTun21uLE 897 1An21n

ANTNKIRABY 1SO 14000 1SO 18000 paANSALYEN

Concepts and theory of environmental

system and management for industry,

principals of occupational health and safety;
assessment

Environmental industrial  risk

evaluation; ISO 14000; ISO 18000; green office.
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99 19391 (1HY) 518391 (lns)
10 ¥ 466 NMFIATITINANTENU 3 (3-0-6) 10302530 n15UsELuNansEnu 3 (3-0-6)

FAunaou

Bl 466 Environmental Impact Assessment

Fpfaduriou : ¥1 100 FAneialy
Prerequisite : Bl 100 General Biology

Anufiosiuresniadeuiinssinanssny
éﬁLL’JﬂéIEJEJ ‘Vié’ﬂﬂ’ﬁLLﬁ%%ﬂ@]@uaLﬂi’]%ﬁmaﬂi%‘l’l‘u
%ﬂLL’J@éIE]lI ASUEIUTINVDIUTEYITU UINTNTUAY
ﬂQMMWEM’NaIQLL’JWéjEJEJ ﬂ?iﬂi%LﬁuNﬁﬂi%%‘UW’Nﬁ?ﬁu
Aunndenuaraunm Madaimenuinge
NaﬂiSVIUéQLL’JG]éjE]lI

Principle of environmental impact
assessment, theory and process for
environmental impact assessment, public
participation environmental criterion and law,
Environmental health impact assessment,

environmental impact assessment report

?ﬁané’aaﬂ,umﬂqmmuﬂiiu%’gmw
10302530 Environmental Impact Assessment
of Biotechnology Industrial Sector
FvsAuneu ;- ldd
Prerequisite : None
YoymAIndon NSUIALAALLAZNITKET
MSMANSNYINTTITNYIR WANNITATHRILIBENS
febu NOMIY VBAIMUA KAZKLINIANTT
Usuifiunansenudsnndeunumsesesuah
duaduuarinviann AR WA 2562 LAy
ms%’mmsuaﬁwﬁLﬁmﬁmmﬂqmmwmsu%amw
Environmental situation, natural resources
conflict,

and environmental scarcity and

sustainable  development, environmental
regulation and standard, environmental impact
assessment in Thailand (enhancement and
conservation of national environmental quality
act B.E. 2019),

management from biotechnology industrial

pollution and waste

sector.
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11| v3 354 NMIAIVANAMNINNN 3(3-0-6) | 10302592 NIAIUALAMUAINNN 3 (3-0-6)

wialulaginmn
Bl 354 Biotechnological Quality Control
JdeRuney : an 301 anann
Prerequisite : ST 301 Principles of Statistics

wialulagarudasndelunisvineu 35013
Yasiug Uhmnlun1sviieu nguune ve9aI
Uanndulaze1¥19uls Amulaoadsuazaay
FURAYRUTDINAAS I 115 BONLUUTEUUAIUAY
LL'LIW’]’J’]JJﬁG]LﬁIEJ’JﬁJULLN“LJﬂ’]Wﬂ’lSﬂ’JUﬂMLLa%ﬂ'Ii
n313aeulaeIfqu fleg1e (mAlANIIAIUA
YOUYNBUALTIEALLT UG AA U9 NITAIUAY
ATPUILNNSATINEDY Hien1suensu wmadiadieiy
nslianud efuluauninlnserduaifuas
1955 aluladPranmauaunIn Wy 1SO
9000 ISO 14000 way HACCP

Safety technology, accident prevention,
occupational health and safety law, safety and
social responsibility, control system design,
concept about control and check diagram by
sampling, and quality control by statistics and
biotechnology standard e.g. ISO 9000, ISO 14000
and HACCP.

wiAlulagdinmn
10302592 Biotechnological Quality Control
Jdedunay : 10304301 wdnada
Prerequisite : 10304301 Principles of Statistics
NANNITAIVANAMAIN kazn15UTEAUAMAMN
Jadeamnin unsgunnulaeniovondnsdo
leun GMP uag HACCP AaunINLaTuInTgIY
HARA U LY n1sUsTLTUANAINKE A
wialulaganulasndelunisvinanu 35n13dseiu
aUAmaluNIS9U nQuane vesrnuUasnde
War91930u1Y UINTFIUANAINAITIANIT
dunnden wnAnuARERULHUANTAIUAY
wagn1snsIvdeulneIfdu daegne wmallanis
AMUAYIUYIBLASTI8aLD UANARA Ul N3
AIUANNTFUILNINTIABY Lilon1seaniy ada
Rendumslimnudesivluaunmlnsendeada
Principles of quality control and quality
quality food safety
standards include GMP and HACCP, product
quality and new product standard, product

assurance, factors,

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.
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UsziiuasnauYeeeIsdfsuiavaundngns/a1a1sduszanvangns

21915894 SURAYAUNANGNS/19158UsEAmEaNgAS
1. §¥28A1En319158 AT.UAN 2wAUnRYY

1. Ui
Ya-unuana (nwlne) WNANIUAY WAThRgY
%a-muaqa (MEBINgY) Ms. Nalin Wongkattiya
AUVLNNYINTG HYILAIENI1A5E
AL HYI8AANT1A5E
GULABET wAlulagyinn
wiaeauiidanin AL INEANENS

URINYIFLWULY FIUANUDINT B LNDFUNT Y
Jemioeslug 50290
NSAN : 053-873870-2 @ : 053-873827

E-mail Address : nalin.wongkattiya@gmail.com

2. Uszann1sAnen

AMAINTANY #v13Y1 | YesenunisAnen U w.a.
Doctor of Biotechnology Royal Melbourne Institute of 2551
Philosophy Technology University, Australia
INFanIUAIUUAR N UINuLTslnd 2541
Wemansiudn | wadansuwng UINauLtslnd 2536

3. @913V NAANUTIUEYNLAY
1) wAlulagTIn1nn1agaun3e
2) mslgusglesinisdinimainansadnieg

4.  UszINN159N9U

U w.A. ALY
2560 - U2310u HYI8A1ENI19158
2542 - 2560 819158

5. Uszaun1salinegadaanun1susuiseuivenanelukasnisuanusend (5 U douvas)
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Na9uIY (5 U dounas)

nanuITeRRuimeunslunsaivinsszivuna (5 Ydounds)

Pratoomsoot, C., Wongkattiya, N., & Sanguansermsri, D. (2020). Synergistic
antimicrobial and antioxidant properties of Coccinia grandis (L.) Voigt,
Clerodendrum inerme (L.) Gaertn. and Acanthus ebracteatus Vahl. extracts and
their potential as a treatment for xerosis cutis. Complementary Medicine
Research, 27(6), 410-420.

Suttiarporn, P., Wongkattiya, N., Buaban, K., Poolprasert, P., Tanruean, K. (2020).
Process optimization of microwave assisted simultaneous distillation and
extraction from Siam cardamom using response surface methodology. Process,
8(4), 449-463.

Wongkattiya, N., Sanguansermsri, P., Fraser, I.H.,, & Sanguansermsri, D. (2019).
Antibacterial activity of cuminaldehyde on food-borne pathogens, the bioactive
component of essential oil from Cuminum cyminum L. collected in Thailand.
Journal of Complementary Intregrative Medicine, 16(4), 1-6.

Wongkattiya, N., Akekawatchaim C., Sanguansermsri, P., Fraser, I.H., Protoomsoot, C.,
& Sanguansermsri, D. (2018). Chemical compositions and biological properties
of essential oils from Zanthoxylum rhetsa (Roxb) and Zanthoxylum limonella
Alston. African Journal of Traditional Complementary Alternative Medicines,
15(2), 12-18.

o

a d'a '3 [ a [ a =S Y [
NAITUIVLTNNUWLNLNS LUFA15IVINTTILAULIR (5 U Saunas)

awv da 4 u ] a (4 a a IS B [ %
NI INNWRE LN TUNUsEYuIVINTIEAURIRLAZLINIYIR (5 U doundy)
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2. §928A180319158 A5.U157 ngyaudszlvd

1.

Uszin

Fo-uwana (Awlng) W53 Meyaulsele
ﬁ?}a-muaqa (AEDINY) Mrs. Parawee Kanjanaphachoat
AUNLINNAYINTS HYILAENI1A5E

AU 919158

#1973 wiAlulagyinw
Wireuiidein AL INYIFNEN S

URINYIFEWULD FIUANUDINT B LNDFUNT Y
Jaindeslug 50290
NSAN : 053-873870-2 @ : 053-873827

E-mail Address : parawee t@hotmail.com

UszIAn1sAnen
AMAIN1TANY #1913 Yaan1iunsAne U w.A.
Doctor of Philosophy | Molecular Biology | National Chung Hsing 2555

University, Taiwan

ANYIANARTURIU NS

ugFNAnN3 IRIBINTUUNTINE Y 2546

ANYIEENTU NS

ugFNEnN3 JRIAINTUUNTINE Y 2543

dv3vINAANUTIU YN LAY

1) I¥inesyauluana

2) WugAans WugIAINTIY
3) W NBANENTULALASTINEINIINY

Uszaanisiineu

U n.e. AUAUS

2564 - Uaqu HYI8AanI19158

2558 - 2564 919158 AUEINYIFNERT WININEBUNLY 2.1Fegln
25046 - 2558 9197158 UNNINUFUUULI-UNILRAUNTLLALTA 2.UNS

Uszaunisalnngadaanunisusniseuddeninelunaznrsuanusand (5 U dounas)
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nanuAseiituimeunslusasivn1ssEiuuIuTA

Kanjanaphachoat, P., Topoonyanont, N. & Jantawichai, P. (2020). RAPD marker
analysis of genetic variation in Kluai Nam Wa (Musa ABB group) banana plants
regenerated after 8 and 9 subcultures. Maejo Internatioal Journal of Science
and Technology, 14(2), 130-140.

Kanjanaphachoat, P., Wang, ., Hsieh, K., Tseng, C. & Chen, L. (2019). Expression and
characterization of a thermostable (-aminoacylase in transgenic rice. Journal of
Plant Biochemistry and Biotechnology, 29(2), 336-347.

Hlaing MinOo, Kanjanaphachoat, P., Suppasat, T. & Wongsiri, S. (2018). Honey bee
virus detection on Tropilaelaps and Varroa mites in Chiang Mai Thailand,
Journal of Apiculture, 33(2), 77-81.

NA9TUIFYNRUWLHELWST IIN5E159VIN1558aULR (5 U dounas)
Tofinad ngyauUselad wazunsd nagyaudselad. (2564). 52UU loT Sensor @wsulviui
TunlasinInavUBUULLNEN. 275575tAAYe ST, 45(1), 123-126.

o/
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3. 819198 A.4YI1 AINALIYNA
Uszan
%a-muaqa (nwnlne) WNANNYTT ASNAEIUNA
%a-muaqa (AEDINY) Ms. Mayura Srikanlayanukul
ALAUINIGIVING -
AU 919158
#1917397 wAlulag¥inn
Wigudidenn ANILINYFNERS
WINPT UUULY FIUANUBINIT BunodunNsIe
Jwmiadieddud 50290
INSANA : 053-873870-2  Insans : 053-873827
E-mail Address : mayura@mju.ac.th
UszARn1sAne
AMAINTTANY #1917 FoaatiunisAnun U el
Wemansnuiadn | malulag¥inm W Ineaedesln 2550
MWemansudugde | wealulagdinan | @aardumalulagwsezaeund | 2540
WIAMVIVNS a1anseUl
INYEERT UL walulagyuun WAINed e slugd 2536

AU NAAUTIU Y LAY
1) wAlulag¥In1NN99RaINTTUNYAT

2) wialulagnisuain

UszIAN1sNIeY
U w.a. AN
2540 - Jaqu 919159
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Na91uIY (5 U dounasg)
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7. waeuddeiinuimeunsluansasdvinisseauuiunend
Srikanlayanukul, M. & Suksabye, P. (2020). Effect of Mixture Ratio of Food Waste
and Vetiver Grass on Biogas Production. Applied Environmental Research, 42(3),
40-48.
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[
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4. 919158 A5.MUA UAIIA

1.

UseIn
Yo-urana (Awlne) WUNANIUNA WA
%a-muaqa (Mw1d9ngY)  Ms. Chutamas Maneewong
ALAUINIGIBINS -
AU 919156
#1913 wAlulagyInIn
yU8UNFING AMZAINGNFERS
UMINYIFEWULY FIUANUDINIT DILNDFUNTY
Jiadedlral 50290
INSANY : 053-873870-2  nsans : 053-873827
E-mail Address : chutamas_m@yahoo.com
UseInnNIsAne
AMAINTTANY #1913 Yaan1UunsAne U w.e.
U ned) an o .
v WAlLlagYIN N UNINYIRLNEATANERNS 2557
AL
AINYIANERNS i aonvumalulagnszanuinan
o - wAkulagdIn W . . 2546
UMV LIRS 81ANSEUs
AneFans o aonUuwmalulagnszaaunan
Lo wAlLlagT NN Y . 2542
AL LRIAMNINT AIANTEUY

andviitiaanutiungyiiay

1) nMsndnuavnisldusslevianeulas lawn euledesluaa WWsiea wazwagiaa
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6. WAy (5 U daunas)

7. nanuAdeiinuimeunsluansasivinisseduuiuieai
Aisara J., Wongputtisin P., Deejing S., Maneewong C., Unban K., Khanongnuch C,,
Kosma P., Blaukopf M. and Kanpiengjai A. (2021). Potential of Inulin-
Fructooligosaccharides Extract Produced from Red Onion (Allium cepa var.
viviparum (Metz) Mansf.) as an Alternative Prebiotic Product. Plants, 10, 1-17.

av da L4 1

8.  WAMUINYNNUNINLNTIUNTE1TIUINTTTZAUBIR (5 U dounds)

fAadail 1vdae gsedezsdt endgins yad Jaadudy uazgmiund udlaed. (2564). n13
vmLmuLLﬂQGﬁné’a8u,ﬂqm’haﬁwi’wiqﬂmé’ﬂwmmqmamwLLazLﬁumiaaﬂqwé
FinmvesHuuuILiles. 275975 ImIaNTY TN, 26(2), 1148-1163.

AUAR AATI ININTA UAIA WAATNT AN, (2561). N1IARLEDNLAZNITTILUNLUATISE
na nLoulesl 1-Aminocyclopropane-1-Carboxylate (ACC) Deaminase i Y 8an
ALASUALUNYBUNTY. 275875798 W1 Inenaeinaluladsivssnansade, 10(3), 385-
397.
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5. 919138 A NYNYY AURTYVIR
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Uszan
Fo-uwana (Munlne) unsaRvmey] duaiguid
ﬁ?}a-muaqa (Mw1denge)  Ms. Pichamon Limcharoenchat
ANUINIIBINTG -
ALNUS 919159
#1973 wialuladyinn
Wwireuiidaia AMYINYIANERS
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Insfnyl : 053-873870-2  Invans : 053-873827
E-mail Address : limcharo.p@gmail.com
UszAAn1sAne
AMIAINTISANEY #1913 Faan1iunsAne U w.g.
Doctor of Biosystems Engineering | Michigan State University, 2561
Philosophy US.A.
AMINTIUANANT AFINTINDINT unIneaemalulad 2549
UV WILIBUNATUYT
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Youdin NTLIDUNAITUYT
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1) anuvasnnslueims (Food safety)

2) nszuIuMIITerunuSeu (Thermal processing) ifuemsuiis (low-moisture
foods)

3) nslduuusameadamans (Modeling) Ussiiumaudumuaudouveaie
nolsAlue1ms (Thermal resistance)

UszIAN1991191U
U n.a. ALNU
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Uszauni1salninga9aeanun1susmseuidvenanelunazarsuanusend (5 U dounas)




UAD. 2 188

6. WAy (5 U daunas)

7. wanuddeinuiweunsluansasivinsssivununena
Steinbrunner, P.J., Limcharoenchat, P., Suehr, Q.J., Ryser, E.T., Marks, B.P., & Jeong,
S. (2019). Effect of food structure, water activity, and long-term storage on x-ray
irradiation for inactivating Salmonella Enteritidis PT30 in low-moisture foods.
Journal of Food Protection, 82, 1405-1411.
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Mr. Mongkol Thirabunyanon
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#1913 wialuladyinw
Wingufidena AYINYIANENS
UMINRBUULY FIUANUDINNT BUNDFUNTY
Jmdameslng - 50290
Insfnyd : 053-873870-2  nsans : 053-873827
E-mail Address : mongkols@miju.ac.th
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Doctor of Animal Science Ehime University, Japan 2545
Philosophy
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]
v

NAITUIFYNNUWLEWNS IUINTEITIVINITTLAUUIUIBIA

Srikham, K., Daengprok, W., Niamsup, P. & Thirabunyanon, M. (2021). Characterization

of Streptococcus salivarius as new probiotics derived from human breast milk
and their potential on proliferative inhibition of liver and breast cancer cells and
antioxidant  activity.  Frontiers in  Microbiology, 12: 797445.  DOI
10.3389/fmicb.2021.797445.

Chit-Aree, L, Unpaprom, Y, Ramaraj, R & Thirabunyanon, M. (2021). Valorization and

biorefinery of kaffir lime peels waste for antifungal activity and sustainable
control of mango fruit anthracnose. Biomass Conversion and Biorefinery, DOI:
10.1007/513399-021-01768-4.

Kaewmaneesuk, J., Ariyadet, C., Thirabunyanon, M., Jaturonglumlert, S. & Daengprok,

W. (2018). Influence of LED red-light intensity on phycocyanin accumulation in

the cyanobacterium Nostoc commune Vaucher. Journal of Fundamental and

Applied Sciences, 10(3S), 457-467.
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Fo-uwana (Munlne) WY AIUTTVIA
"T}a-u'luaqa (NM199NQH) Mr. Watee Kongbuntad
AUNUINIEIVING SOIFNENTI015E
AU 919158
#1917397 walulag¥inn
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INSANA : 053-873870-2  nsans : 053-873827

E-mail Address : wateenaka@gmail.com
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INYIAENTUMNTUAR INe W Ineaedesln 2541

WemansUadie doamans antumaluladsvuees 2537

3. avniniiiannudiungyiiey
1) welulagTanimnisduiugniedn’
2) managaumuduiiy
3) 3NN eTEUVAURUGURIERT

4.  UsINn15vnu

U w.g. AU

2561 - Uaqdu TIN5
2551 - 2561 HY38PNEnI19158
2541 - 2551 219138
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Pradit, N., Saijuntha, W., Pilap, W., Suksavate, W., Agatsuma, T., Jongsomchai, K,
Kongbuntad, W., & Chairat Tantrawatpan. (2022). Genetic variation of
Tarbinskiellus portentosus (Lichtenstein  1796) (Orthoptera: Gryllidae) in
mainland Southeast Asia examined by mitochondrial DNA sequences.,
International journal of tropical insect science, 42, 955-964.

Saijuntha, W., Tantrawatpan, C., Pilap, W., Sedlak, S., Sakdakham, K., Sriptrom, P.,
Suksavate, W., Kongbuntad, W., & Tawong, W. (2020). Genetic differentiation of
the Forest Creste Lizards, Calotes emma alticristatus Scmidt, 1925 and C. emma
emma Gray, 1845 (Squamata: Agamidae) Relating to Climate Zones in Thailand.
Asian Herpetological Research,11(1), 19-27.

Saijuntha, W., Sedlak, S., Agatsuma, T., Jongsomchai, K., Pilap, W., Kongbuntad, W.,
Tawong, W., Suksavate, W., Petney, T.N. & Tantrawatpan, C. (2019). Genetic
Structure of the Red-sportted Tokay Gecko, Gekko gecko (Linnaeus, 1758)
(Squamata: Gekkonidae) from Mainland Southeast Asian Herpetological
Research, 10(2), 69-78.

Aav da (-4 1 a (% a =S Y [

NAITUINNUNINLNT TUNFE1539IN552AUR (5 U dounds)

910R Junsiszina wazail Asussvin. (2562). navesan miufiuiazuazilulaauly
lssSoudonginssy veslaunszezliul. ununyms, 47 avuiiay 2, 861-866.

anslya wiaud ngan YPAIAAS 39 AUTIIR LAz T Wau1ed. (2562). n1siaw
’oj [ 96’ dy o 1 1 v A
eurudsiaelaenaunuliung. ununyes, 47 aluilae 2, 65-70.

Aty Jayay1 n1AQEl 1@nIn1Ag 7 ASUTINA LagdTml Wau1ed. (2562). anSwaanin
pilonesenmn i nenelafigudifouasranunountudaneiuglasinisvaisduy
NUUN. UnUAEAS, 47 aUUilAY 2, 87-92.
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3. 394A1EAS19158 AT.2AY LRTYAUSUNA
1. Uszdd

Fo-uwana (Munlne)

%a-muaqa (Mw1B9ngw)  Mr. Wasin Charerntantanakul

WYIAY LATYAUTUNA

AUNRUINI9IVING SOIFNERTIANTE
AU 919158

#1917%1 walulag¥inw
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INSANY : 053-873870-2  nsans : 053-873827

E-mail Address : wasin@mju.ac.th

2. UszdRnsAnen

AMAIN1TANY #1913 Fodantiunsanen U w.a.
Doctor of Veterinary Microbiology | lowa State University, 2549
Philosophy U.S.A.
ANSITUGUANERT NTIVYAG1TUEY UNNINefeNing 2543
RV
AL NNY AN dounndanans PRAINTUUN NS 2540
Ui

3. #@1v13yndanuduIy LAY
1) 9a¥3Inenludnd

4.  UsINn15vneu
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2560 - U9q0u JIANEANTIY
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Kraisittipanit, R., Charerntantanakul, W., Umthong, S., Niumsup, P., Klayraung S. &
Tancho, A. (2021). The potential of fungi collected from earthworm gut and
vermicompost producing auxin under tryptophan and non-tryptophan culture.
International Journal of Agricultural Technology, 17(3), 921-928.

Suebsaard, P. & Charerntantanakul, W. (2021). Rutin, Ol-tocopherol, and L-ascorbic
acid up-regulate type | interferon-regulated gene and type | and Il interferon
expressions and reduce inflammatory cytokine expressions in monocyte-derived
macrophages infected with highly pathogenic porcine reproductive and
respiratory syndrome virus. Veterinary Immunology and Immunopathology, 235,
110231-110240.

Ruansit, W. & Charerntantanakul, W. (2020). Oral supplementation of quercetin in
PRRSV-1 modified-live virus vaccinated pigs in response to HP-PRRSV-2 challenge.
Vaccine, 38, 3570-3581.

Charerntantanakul, W. (2020). Adjuvants for swine vaccines: mechanisms of action
and adjuvant effects. Vaccine, 38, 6659-6681.

Poramapijitwat, P., Thana, P., Boonyawan, D., Janpong, K., Kuensaen, C,
Charerntantanakul, W., Yu, L.D. & Sarapirom, S. (2020). Effect of dielectric barrier
discharge plasma jet on bactericidal and human dermal fibroblasts adult cells:
in vitro contaminated wound healing model. Surface and Coatings Technology,
402, 126482-126491.
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Mr. Tapana Cheunbarn
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AUAUNIETIVING HYI8PANENT1A158
AL 9719159
#1139 wialuladyinn
ireuiidaia AMYINYIANERS
UMINY1RBUNLY FIUATUBIANT BUNDFUNTIY
Jaiadedlul - 50290
Insfnni : 053-873870-2  Insans : 053-873827
E-mail Address : tapana@mju.ac.th
UszARn1sAne
AMAINTTANY #1917 Fodantiunsanen U w.a.
Doctor of Philosophy Environmental Ilinois Institute of 2541
Engineering Technology, U.S.A.
neneansuntadn | waluladdwnden UNINYRBURANS 2535
emansUndin | Inerenansaunnden | uwiiviendusssumans 2533

#1913 NAAUT U Y LAY

1) Wastewater Management

2) Solid Waste Management

3) Waste Utilization
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ARss latn guu Fuuna dns1u vieuns 9mnsal vuzans wazsanssal ISayAad. (2563).
N13AN¥ITEELIAINTNIUHANLAT MU BUAENOUT d9HARBNTZUINNNTHAR 1Y
Fanwantanmdedsinlnamudienssuiunsminuuuuis. 275975519775
lsuSeunrgspensy9avauing, 18, 87-105.

MW yauuaIna Asnsal Fuuia guu Fuuia mniqeu ad1eiEes uarAnsan s1mes.
(2562). n3fmdenuuaiiisenidlulnsnudasyifioduasuniswigivlinvesdn.
375U SAITNELE, 10(2), 32-40.

As1nsal Juuna warguu Fuuna. (2562). N33y mMsazauwarn1sUanUaeys1neIms
VosuuLAITIA Bafetinfisnnifudssans. 295975 uns. Sau avuImermans
uazsmalulad, 12(1), 86-96.

MW YuuaIna AsInsal Juuia guu Fuua Ainigaun aAdeises AnSa 8es waz
Wusan dugen. (2562). MsfnwUszAnsnmuesuvaiFonidlulasiaudaseiiuen
nduseusIntlunisnineendunazuivelsadu. 21557153 IMIanTUTZENS.
18(1) :62-74.
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Fo-uwana (mwilve)  ueEsnsal Juuna
ﬁ'ﬁa-muaqa (A1e189NgY)  Mrs. Siraporn Cheunbarn
AUNUMNIAYINT HYIEAIEAT19158
ALNUS 919158
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Wireuiidaia ANYINYANENS
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In3fnwd - 053-873870-2  nsans : 053-873827
E-mail Address : siraporn@mju.ac.th
UszARn1sAne
AMAINTTANY #1917 Fodantumsanen U w.a.
INYFNENTAY 3 Inen W Ingaedeln 2545
WA
Master of Finance Keller Graduate School 2540
Business of Management, U.S.A.
Administration
WNEIFERNT waluladdundon UNINYRBURANS 2536
WU
nenemansUndin | Inerenansdunnden | uniiviendusssumans 2534
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mNs Yyauuana Asnsal Fuvra sUu Fuuia aIngaun adneiFes wazansen
8 1M04. (2562). n1sAadenuuaiisenslulnsiaudaseui oduasunis
LWSUAULAVDIUN. 2ITFITULTAITHELE, 10(2), 32-40.

Asnsal Fuua wazguu Fuuna. (2562). nMslTYNsazatwaznIsUanUaeysi
mmﬁsuaqL,muLLmﬁL?iumé";mfﬁﬁquﬂwﬁuL?:mzjﬂi. 219473 UNT. 81 AUy
Menmaniuazimalulad, 12(1), 86-96.

WMWT yamena Asnsal Juuna Uu Juuia Ainigaw ad1eides Aasan 9 med
waziusan ugen. (2562). Midnwsednsaimveswuafiiiensslulnsiau
fasefinenaindusevindilunisndnesndusaziuiueisadu. 275975
Inenmansuszend, 18(1), 62-74.
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Fo-uwana (nulne) Welezyy Lguming
%a-muaqa (ME199Ng ) Mrs. Piyanuch Niamsup
AUAUINIETIVING HYILAANT1A5E
AU 919158
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INSANA : 053-873870-2  N5@15 : 053-873827

E-mail Address : pompiyanuch@gmail.com

2. UsgInnisanen

AMRAINTANY #1913 Jasn1tiun1sdne U w.g.
Doctor of Applied Bioscience Hokkaido University, 2546
Philosophy Japan
IR IR UNINSITe el 2540
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IeANENTUUNR WAlANITLNNG UNINESLT el 2535

3. @11 3NLAIUTIUIY LAY
1) malulad¥in1mnnagaunsd
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Srikham, K., Daengprok, W., Niamsup, P. & Thirabunyanon, M. (2021). Characterization
of Streptococcus salivarius as new probiotics derived from human breast milk
and their potential on proliferative inhibition of liver and breast cancer cells and
antioxidant  activity.  Frontiers in  Microbiology, 12: 797445. DOI:
10.3389/fmicb.2021.797445

Boontim, N., Unban, K., Pathom-Aree, W., Niamsup, P., Khanongnuch, C. & Lumyong,
S. (2020). L-lactic acid production by Lactobacillus salivarius L.105 in optimized
medium and effect of sugar concentration. Chiang Mai Journal of Science, 45(7),
887-898.

Boontim, N., Khanongnuch, C., Pathom-Aree, W., Niamsup, P., & Lumyong, S. (2018).
Production of L-lactic acid by thermotolerant lactic acid bacteria. Chiang Mai
Journal of Science, 45(1), 68-76.

awv da -4 [

NI NNUWHELNTIUATENTAYINTTEAUYIA (5 Vdaunas)

uIATIY WARTEND S15E1 SoAyNqUS as1u andets Tuzyy i aufa faTe uas
wlsaed 2ednmdau. (2561). navesguuuuwadinslulofnfiflronnautRvedlenndy
. 25575 meluladorns uniineragaeiu, 13(1), 58-70.
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1. Usz9d
Fo-uwana (Mulne) UNANASNIYIU ARIEITDS
%a-muaqa (AEBINY) Ms. Srikanjana Klayraung
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E-mail Address : srikanja@mju.ac.th
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3. gandniifiannutungyiiae
1) a’ﬁaaﬂqmémﬁumwmmﬁum‘%é (Bioactive compounds from microorganisms)
2) ﬁ;ﬁ%’ﬁﬁnmmaﬂ’ﬁmwm (Agricultural microbiology)
3) Mstevaaeansfivludaunndenlagqdunds (Microbial degradation of pollutants)
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Khumpirapang, N., Klayraung, S., Tima, S. & Okonogi, S. (2021). Development of
microemulsion containing Alpinia galanga oil and its major compounds:
Enhancement of antimicrobial activities. Pharmaceutics, 13(2), 265-280.

Saengsitthisak, B., Chaisri, W., Punyapornwithaya, V., Mektrirat, R., Klayraung, S.,
Bernard, J.K. & Pikulkaew, S. (2020). Occurrence and antimicrobial susceptibility
profiles of multidrug-resistant Aeromonads isolated from freshwater
ornamental fish in Chiang Mai province. Pathogens, 9(11), 973-985.

Baisaeng, N. & Klayraung, S. (2019). In Vitro Antibacterial Activity of Hydrogels
Containing Tamarind Seed Husk Extracts against Propionibacterium acnes. Key
Engineering Materials, 819, 85-91.

Chimnoi, N., Reuk-ngam, N., Chuysinuan, P., Khlaychan, P., Khunnawutmanotham,
N., Chokchaichamnankit, D., Thamniyom, W., Klayraung, S., Mahidol, C. &
Teechasakul, S. (2018). Charcterization of essential oil from Ocimum
gratissimum leaves: Antibacterial and mode of action against selected
gastroenteritis pathogens. Microbial Pathogenesis, 118, 290-300.
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7. wanuddeinuiweunsluansasivinsssivuiunend

Aisara J., Wongputtisin P., Deejing S., Maneewong C., Unban K., Khanongnuch C,,
Kosma P., Blaukopf M. and Kanpiengjai A. (2021). Potential of Inulin-
Fructooligosaccharides Extract Produced from Red Onion (Allium cepa var.
viviparum (Metz) Mansf.) as an Alternative Prebiotic Product. Plants, 10, 1-17.

Klongklaew, A., Unban, K., Kanpiengjai, A., Wongputtisin, P., Pamueangmun, P.,
Shetty, K., & Khanongnuch, C. (2021). Improvement of enantiomeric L-lactic acid
production from mixed hexose-pentose sugars by coculture of Enterococcus
mundtii WX1 and Lactobacillus rhamnosus SCJ9. Fermentation, 7(2), 95-111.

Suwannarach, N., Kumla, J., Supo, C., Honda, Y., Nakazawa, T., Khanongnuch, C. &
Wongputtisin, P. (2020). Cunninghamella saisamornae (Cunninghamellaceae,
Mucorales), a new soil fungus from northern Thailand. Phytotaxa, 509(3), 291-
300.

Wongputtisin, P., Supo, C., Suwannarach, N., Honda, Y., Nakazawa, N., Kumla, J.,
Lumyong, S. & Khanongnuch, C. (2020). Filamentous fungi with high paraquat-
degrading activity isolated from contaminated agricultural soils in northern
Thailand. Letters in Applied Microbiology, 72, 467-475.

Chawapun, P., Sangthong, P., Wongputtisin, P., Kimura, K. & Sriyam, S. (2019).
Identification and characterization of membrane receptor protein YueB in
Bacillus subtilis isolated from Thua Nao (Thai fermented soybean). Asia-Pacific

Journal of Science and Technology, 24, 1-11.
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Jiadedlyad 50290
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E-mail Address : mathurot@mju.ac.th
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3) N13AIVANYEUYSENBLIALlA8TITT (Biological control of pathogenic microorganisms)
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Chaiharn, M., Theantana, T. & Pathom-aree, W. (2020). Evaluation of biocontrol
activities of Streptomyces spp. against rice blast disease fungi. Pathogens, 9, 2-
16.

Chaiharn, M., Sujada, N., Wasu Pathom-aree, W. & Lumyong, S. (2019). Biological
control of Rigidoporus microporus the cause of white root disease in rubber
using PGPRs In vivo. Chiang Mai Journal of Science, 46(5), 850-866.

Chaiharn, M., Plikomol, A. & Lumyong, S. (2019). Purification and characterization of
an extracellular chitinase from Bacillus thuringiensis R 176 using solid state
fermentation with shrimp shells waste. Annals of Microbilogy, 46(3), 1-8.

[

a aa 4 1 a [ a IS4 [ %
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10. g428AEA519138 AU HilgNsING

1.

U526
Fo-uwana (Mwilve)  wsUan gligvsna
%a-u'maqa (ME189NgY)  Mrs. Paweena Pumisutapon
AUAUNIETIVING HYILAANT1A5E
ALY 919158
#1139 waluladyinw
Witeuiidna AMEINYIFNERS
UMINRBUULY FIUaNUBINNT BUNDFUNI Y
Jeniadedlml 50290
In3fnwd - 053-873870-2  Insans : 053-873827
E-mail Address : pumisutapon@gmail.com
UszARn1sAne
AMAINTTANY 619131 Fodantiumsanen U w.e.
Doctor of Plant Sciences Wageningen University, 2555
Philosophy Netherlands
INELFANENT walulagdanmn PRAINTUUN NS 2542
WU
WNEFERT LN UASANERS URMINES Tl 2538
Unudin

F1UNIYNAAMNTIU Y LAY

1) Msveeiugialagisnisinizidesiaidony
2) 3T arnsiavesivluan nvaonui
3) ANNULATEAVBITY

UszIRN1591191U

U w.e. AN

2550 - gty | dhemansnanse
2542 - 2550 919159

Uszaun1saiingadaeanunisusniseuidenanelunaznisuanusend (5 U dounas)
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Na9uIY (5 U dounas)

nanuITeRRuimeunslunsasivinsssivuuneni

Klaharn, P., Pumisutapon, P., Songnun, K. & Rodpradit, S. (2020). Effects of BA and
TDZ for in vitro shoot multiplication of three Hedychium species. Acta
Horticulturae, 1298, 353-358.

Pumisutapon, P. & Topoonyanont, N. (2017). Temporary immersion bioreactors for
large scale Globba micropropagation. Acta Horticuturae, 1155. 215-219.

Topoonyanont, N., Pumisutapon, P., Klayraung, S. & Poonnoy, P. (2017). Temporary
immersion bioreactors for large scale Globba micropropagation. Acta
Horticuturae, 1155. 51-57.

nanuITeRRuimeunslusasivinsssivea (5 Y dound)

losnn Aurs uazUIan NAFNEINA. (2564). HAUBIDIMINIZLE LS benzylaminopurine
wazsruululeduenmesaudansasenisiasyiulavesugaundluanindasnde.
755757975 UN.gI5eund, 9(1), 14-23.

[
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11. f9428AEAT19158 AT.828 SUNINTY

1. Uszam
fz'ia-muaqa ("M lne) WNANIEIE SUNINTY
%a-uwaqa (ME189nge)  Ms. Yuwalee Unpaprom
AUAUNIETIVING HYI8ANEnT1A158
AU 919158
1017391 wAlulag¥inw
Wdagufidie ANLINYFNERS

UMINYIFEWULY FIUANUDINIT DILNDFUNTY
Jiadedlral 50290
INSANY : 053-873870-2  nsans : 053-873827

E-mail Address : yuwaleeun@gmail.com

2. UszaRnsAnen

AMQAINISANYY | @113 Yosn1iuUMIANY U w.a.
Doctor of ) National Chung Hsing
. Horticulture o . 2556
Philosophy University, Taiwan
INYIANENT . o .
v NONBAIENS UAINYNRBLN A TANERNS 2546
AU
INeEERSUMTS | NYAIERT — NYaEIu Yy e
s UNINYIABUNLA 2540
SEAU

3. gwniniifanudiuiy ey
1) wenweAEns
2) @3TIN1VINY 5190 MN5HY FOTIUUNY WenwiAdl
3) Wowddhnmandunaivuazamine
4) @3Ny

4.  UszAaRn1snienu

U w.e. ALY
2563 - 9t | dhemansnanse
2541 - 2563 919138

5. Uszaunisalinegadaanunisusunseudveninieluwasniesuandsemd (5 U douvas)
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NaIuIY (5 U dounas)

nanuITeRRuimeunslunsasivinsssivuuneni

Khammee, P., Unpaprom, Y., Thurakitseree, T., Dussadee, N., Kojinok, S., & Ramaraj,
R. (2021). Natural dyes extracted from Inthanin bok leaves as light-harvesting
units for dye-sensitized solar cells. Applied Nanoscience, 2021, 1-13.

Khammee, P., Unpaprom, Y., Chaichompoo, C., Khonkaen, P., & Ramaraj, R. (2021).
Appropriateness of waste jasmine flower for bioethanol conversion with
enzymatic hydrolysis: sustainable development on green fuel production. 3
Biotech, 11(5), 1-13.

Ramaraj, R., Bhuyar, P., Intarod, K, Sameechaem, N., & Unpaprom, Y. (2021).
Stimulation of natural enzymes for germination of mimosa weed seeds to
enhanced bioethanol production. 3 Biotech, 11(6), 1-9.

Whangchai, K., Souvannasouk, V., Bhuyar, P., Ramaraj, R., & Unpaprom, Y. (2021).
Biomass generation and biodiesel production from macroalgae grown in the
irrigation canal wastewater. Water Science and Technology. 84(10-11). 2695-
2702.

Khunchit, K., Nitayavardhana, S., Ramaraj, R., Ponnusamy, V. K, & Unpaprom, Y.
(2020). Liquid hot water extraction as a chemical-free pretreatment approach for
biobutanol production from Cassia fistula pods. Fuel, 279, 118393-118404.

[

NAIUIVLNNUWLNE WS LUINFE15IVINTT5LAUBIR (5 U dounas)

[
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12. 913158 23.53W5 TuNiaY

1.

Uszan
Fo-uwana (Mwilve)  wesEns Jundiew
%a-muaqa (Mw1d9ngE)  Mr. Ruttaporn Chundet
ALAUINIGIVING -
AU 919158
#1917397 wAlulag¥inw
Wigudidenn ANLINYFNERS
WINPT UUULY FIUANUBINT BunoduUnNI e
Jwmiadiedlud 50290
INSANA : 053-873870-2  Insans : 053-873827
E-mail Address : auanmolec@gmail.com
UszARn1sAne
AMAIN1TANY #1917%1 Foaatiunisnun U w.a.
INYFNENTAY e W Ingaedeslny 2547
Upaie
INYIANERNT FIINY UIng sl 2541
SO RN
INYIAERTUUT 1IN UINgaeL Tl 2539

AU NAAUTIU Y LAY
1) 90Ny MUY
2) msUSuuseiugivmemalulagiugimnssy

3) MFMUNAWTINALLATOMULTUTNTTY

UszIAN1991191U
U n.a. ALY
2547 - Jaqliu 919159

Uszauni1salninega9a9anun1susunseudvenanelunazarsuandsend (5 U

v [
gUNAN)
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6. WAy (5 U daunas)

7. wanuddeinuiwmeunsluansasivinsssivuiunenid
Petchang, R. & Chundet, R. (2018). Genetic diversity of Sauropus androgynous L.
shoot culture after UV-C treatment assessed using RAPD markers.

Songklanakarin Journal of Science and Technology, 40(6), 1451-1455.

8. wanuddeiinuimeunsluasarsivinisszdivend (6 U dounda)

Thamaragsa, N., U-Kong, W. & Chundet, R. (2020). Transformation of Butterfly
pea (Clitoria ternatea) F3’5'H (Flavonoid-3’, 5’-Hydroxylase) gene into
Patumma (Curcuma alismatifolia) ‘Blue Moon’. Thai Journal of Science and
Technology, 9(6), 58-61.

[
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13. 913138 As.dindgan Aemse)a

1. Uszaa
%a-u'maqa (nwnlne) WANTINGAN" (??qmsga
%a-muaqa (Mw1d9ngy)  Ms. Tipsuda Tangtragoon
ALAUINIGIVING -
AU 919158
#1917397 walulag¥inw
Wigudidenn ANILINYFNERS

UMINYIFEWULY FIUANUDINIT DILNDFUNTY
Jiadedlral 50290
INSANY : 053-873870-2  nsans : 053-873827

E-mail Address : tipsudatangtragoon@gmail.com

2. UszdRnsAnen

AMAINTANY 8191791 Yaan1iunsAne U w.a.
Doctor rerum ) University of
. Natural Science . 2548
naturalium Innsbruck, Austria
INYIANERNT o - A o o .
v - 1IN URMINES Tl 2541
VAL
IngranIUugn FAINEN UMINYNAYUDULNY 2537

3. avndniiiannudiungiee
1) 15a4Ine (Palynology)
2) WenuAERsLareauNIuIsUNY (Botany and Plant Taxonomy)
3) WgnumManSiuT Y (Ethnobotany)
4) NM339N15A1133 (Knowledge Management)
5) n3nensuywd (Human Resources)
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UsedAn1svineu
U w.e. AU
2562 - Jaqiu 919158 AUEINYIANENT UNINU1SeUlY
2553 - 2562 HYI805n15UA A Inedeusla
2552 - 2553 fUsnwesnsud Muaduaiisdamnuamnsafunineinsyana
W INeaeula
2550 - 2552 WA Ie e aagdng1rans unIne1deudly (uidnnia
1 U 2552)
2549 - 2550 FRWINTNNIAIYITIINGT AN IPNENT U TINEELY
2537 - 2548 919158 AUEINYIANENT UNINU1SeULY

Uszauni1salninga9aanun1susnseuidvenanelunazarsuanusend (5 U dounas)

Na91uIY (5 U dounasg)

nasuATeiRuRewnslusaTIvInssEiuLIuIYIR

Winit, P., Sutigoolabudb, P., Tangtragoon, T. & Mahawand, N. (2021). Strategic
management of upper Mae Kuang River Basin with the participation of civil
society. Turkish Journal of Computer and Mathematics Education, 12(8), 2256-
2263.

nasuATeiRuimewnslusasivinssedund (5 U dounds)

jiing wd wafing Joyame 1w1ileg s1mane wasiinggan Ramsena. (2563). o
Palunszurmnsfuinvisdaiusiviudusas msldusslonivosmninsyvies
Nyl 819uA7 Muasuriey dnesuney Jwminledlvl. 27597595
UbsAIg, 17(1), 17-26.

¢ Y £ =

W51A1 wmeseAn Andgan Aensena UHn 1 gvsnauns uazendng n1sianu. (2562).

9

Jadvanmuindonfifinasionisiaiyiulavesndelifuundulumtudslad dua
Ualad duneusdsu Jwinledlval. 1959793580 Inende nluladyivasnansive,
11(1): 183-198.

naauddeiinuwimeunsTuiiussyudvnsssiunaazuuea (5 U doundd)

NASIUDUA LU A5 UNAY NSURT 181 (5 U daunas)
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14. 819158 A5.4UAN R34

1. Usea
s‘z“j'a-uwaqa (nelng) UNEENAR AT
%a-uwaqa (Me189nge)  Ms. Somkid Deejing
AUNUINIIVING -
AUALS 919158
1017391 wialuladyinw
Wineuiidena AMINYIANENT

NI ULULY FUaNUBINIT snedunsie
Jmiadeslua 50290

InsAWA : 053-873870-2  In3ans : 053-873827
E-mail Address : kittydeejing@gmail.com

2. UsgannisAne

AMQAINTTANY #1913 Jasn1tiun1sinen U w.a.
Wemansnued | walulagdinn wInendendesin 2548
Ui
INYIAERNT SGURRNIER UINIRENYATAIERS 2538
WU
INYIAERNT 3 Inen UGN ULTFIT 2533
U9

a

3. @193V NAANUTIUEYNLAY
1) wAlulagTIn nn1aauUN3e
2) 8% INeN

4.  UsgIRNISN191U

U w.el. AU

2538 - Uaqlu | @1313d

5. Uszaunsalineadeeanunisusnisauideneniglunaznteusnysene (5 U daunas)

6. WaUIEY (5 U dounag)
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HanuIsefifuimeunslu1sa1sAvINITTERULILITIA

Aisara J., Wongputtisin P., Deejing S., Maneewong C., Unban K., Khanongnuch C,,
Kosma P., Blaukopf M. and Kanpiengjai A. (2021). Potential of Inulin-
Fructooligosaccharides Extract Produced from Red Onion (Allium cepa var.
viviparum (Metz) Mansf.) as an Alternative Prebiotic Product. Plants, 10, 1-17.

a o

nauddeiituimeunslunsamsivnsseiuna (5 U dounds)

AUAN ARTI uaraURNSY Uyse. (2562). MIARdanLazNITIUNYHnve kAT eIl
Tnianfudgninivenusdunsdunid. 2753751093, 35(1), 49-60.

ANAN ART9 99IUIA UAIIIA LAy AINT AN, (2561). NITAAEDNKAZNITTILUN
wuaitsendnteulesl 1-Aminocyclopropane-1-Carboxylate (ACC) Deaminase Wi
YI8aAAINULASEAUNIBUNS . 275575798 Un13ne188snalulads1vuenans a7y,
10(3), 385-397.

uIATIY WARTENA S1igg1 seAygYd astu andets Toryy Lewming auAn Aase way
l591] 2adnmSAu. (2561). navosguuuuwadinslulefndidnenuantAveslonniu
Wi 275q75mAlulade s unamenagaeu, 13(1), 58-70.

o

a aa 4 l ] a [ a a IS (Y
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1.

UsgIn

Ya-uana (nelne)
Yo-uana (NM¥13INgY)

WNHAFUNT WaTuns
Mrs. Mujalin Pholchan
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ALLAUINISIBINS -
AN 9719159
#1139 waluladdundon
ireuiidaia AMYINYIANERS
UMNINY1HBUNLY FIUATUBIANT BUNDFUNTIY
Jaiadedlul 50290
Insfnn : 053-873870-2  nsans : 053-873827
E-mail Address : mujalin@mju.ac.th
UszaRn1sAne
AMAAINTANET | #1913 Faan1iunsAnun U .
Doctor of Environmental University of Newcastle 2550
Philosophy Engineering upon Tyne, UK
Fmnssueans | 3rnssudanden UNINES LT el 2545
TN
INYIFERNT WIIAINTTY PANTUUN NS 2541
Ve

#1913V NAAUTIU Y LAY
1) MU UANANENNELINADN IAINTTUFLINA DL

2) MINAANSITUNALNUINNVDIULEE)

3) WAlUlad N1 DLNA

UszIAn1991191u

U 4. AU

2555 - UJaqUiu 919158 AEINIANENT UINeNSeuld

2550 - 2554 919158 AzannenITUAMERSLaTAISEDNLUUAILINE D
WIS UALY

2545 - 2546 919158 ALIAINTIUANEANS UWNINe1F8UDINT8lny
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Us52aUN1ITAIN 1N 899890 UNI5US 159U 8 9nreluwaznrguandssind (5 U
founas)

Na9uIY (5 U dounas)

nanuITeRRuimeunslunsasivinsssivuunena

Sonwai, A., Pholchan, P., Pholchan, M. K., Pardang, P., Nuntaphan, A., Juangjandee,
P. & Tippayawong, N. (2021). Biogas production from high solids digestion of
Pennisetum purpureum x Pennisetum typhoideum: suitable conditions and
microbial communities. Journal of Environmental Management, 299(2021),
113570-113581.

Khamkeo, T., Phaisansuthichol, S., Supapunt P. & Pholchan, M. K. (2021). Status and
challenges of solid waste management in Beung Kiat Ngong Ramsar Site,
Pathoumphone District, Champasack Province, Laos PDR. International Journal

of Environmental Science and Development, 12(7), 214-219.

HanuIseiituimeunslusasivinissedivend (5 Y dounda)

Chalermsan, K, Pholchan, M. K., Niamsup P. & Klayrueng S. (2020). Composition and
functional responses of microbial community to temperature and substrate in
anaerobic digestion process. Thai Environmental Engineering Journal, 34(3), 1-
11.

'
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1.

Uszin
Yo-urana (nwlne)
Yo-wwana (Nw1dengwy)
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11909 AaUTaun

Mrs. Panwad Sillapawattana

ANLINIIBINTG -
ALNU 9719159
#1973 wialuladyinw
Wwireuiidaia AMYINYIANERS
UMINY1RBUNLY FIUANUBIANT BUNDFUNTIY
Jaiadiedlul 50290
Insfnn : 053-873870-2  1n3ans : 053-873827
E-mail Address : panwad_sw@mju.ac.th
UszAAn1sAnen
AMRAINTANY GULRERT Faan1iunsAnun U w.g.
Doktor der Biotechnology - RWTH Aachen University, 2560
Naturwissenschaften Ecotoxicology Germany
Master of Science Biotechnology RWTH Aachen University, 2554
Germany
NYAERTUUDNR wialulagdinw UMINYIRULNUATANERS 2547

A3 NTAUTIU Y LAY

1) fiwinendunday (Ecotoxicology)
2) mslguszleytannuesids (Waste Utilization)
3) wAluladT1n M1 IMISAULAEDIMNTER I (Food and Feed Biotechnology)

UsedAn1svineu

U w.g.

2560 - YaqUu

2547 - 2548 AYe3Ty Augdunid anuiTeinenmansuazimalulag
wialsemelng (7))

Uszaunisalnngadaanunisusnseuddeninelunazntsuanusand (5 U dounas)
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6. WAy (5 U dounas)

o/

7. WAUIYNRUNLNELNT MIINTEISIVINITISAUUIUIYIA

8.  wanuddeinuwmeunsluansarsivinsszdiveni (6 U dounda)

Sillapawattana, P. & Wongputtisin, P. (2021) Primary quality assessment of keratin
extracted from chicken feather waste as feed component. Food and Applied
Bioscience Journal, 9(1), 58-69.

Sillapawattana, P. & Klungsupya, P. (2022) Ecotoxicity testing of paraquat
metabolites degraded by filamentous fungi in model organism. Science of the
Total Environment, 822, 153631-153638.

[
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1. Uszaa
Fo-umana (Mwilve)  wsaniinunn fdvgne
‘?}a-muaqa Ms. Tippapha Pisithkul
(NM¥19ING)
ALRUINI9IBINTG -
AU 919159
#1973 wialulagyinw
WienuRigia AMINYIANENT
UMINYIRBUANLY FIUANUBINT DUNDFUNTIY
Jaiadedlul - 50290
Insfnyl : 053-873870-2  Invans : 053-873827
E-mail Address : tippapha_ps@mju.ac.th
2. UsgiAnisAnen
AMQAINTANEN GULRER Jasn1tiun1sine U w.g.
Doctor of Cellular and University of Wisconsin- 2561
Philosophy Molecular Biology Madison, WI, U.S.A.
Bachelor of Arts Biochemistry Bowdoin College, ME, U.S.A. 2556
3. avnindidanudiungiiey
1) ¥1INe158UU (systems biology)
2) lwunuelaiing (metabolomics)
3) WuFIMNITUINUUNUBATY (metabolic engineering)
4.  UszIAnN1sNIeU
U w.a. AU
2562 - Jaqiu 919159
5. Uszaunsaifiisadesiunsuimseddeninnelusazaieuentssma (5 9 Sounds)
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nanuATeiituimeunslusasivnisssiuuIuTa

Pisithkul, T., Schroeder, J. W., Trujillo, E. A, Yeesin, P., Stevenson, D. M., Chaiamarit,
T., Coon, J. J.,, Wang, J. D., & Amador-Noguez, D. (2019). Metabolic remodeling
during biofilm development of Bacillus subtilis. mBio, 10(3), e00623-19.

Forche, A., Cromie, G., Gerstein, A., Solis, N., Pisithkul, T., & Berman, J. (2018). Rapid
phenotypic and genotypic diversification after exposure to the oral host niche
in Candida albicans. Genetics, 209(3), 725-741.

Kwan, G., Engel, T., Pisithkul, T., Amador-Noguez, D., & Barak, J. (2018). Few
differences in metabolic network use found between Salmonella enterica

colonization of plants and typhoidal mice. Frontiers in Microbiology, 9, 695-707.

nanuIseiituimewnslusasivnisseiuend (5 Y Sounds)

N338IN1 8uUIEAT AUAge ATy ¥IITTA WINNANG YTy udassal Junung
Jungdus Ainunn WawEna wazawng Yiuedn. (2564). navesansinlalyeniiu
(Phycocyanin) mﬂmm'walﬂgﬁmlﬁaé’us“?qt,%a Escherichia coli 1u’3’aﬂiaqﬁuﬂaﬂ
. 29smsununems, aUuAey 2(93), 674-679.
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1. Uszdd
%a-m:uaqa (menlne) UNANINTNTIN QR
%a-muaqa (A1) Ms. Pornpan Uttamang
AMAUININIBING -
AU 919138
#19173%7 wmaluladFuwindo
Wieuidein AMEINYFANEARS
UNINEIFIUULY FIUANUDINT BNNDFUNTIE
Janiaeslvd 50290
Insfni : 053-873870-2  nsans : 053-873827
E-mail Address : p.uttamang@gmail.com
2. UsziaAnsAne
AMAINTANY 8191791 Fodartumsanen | Uw.a.
Doctor of Philosophy Marine, Earth and North Carolina State 2562
Atmospheric Sciences University, U.S.A.
Ingmansuvtudin | Inermansdanedey | gwiasnsaiumineds | 2549
INEENTULUNN Ingnenaniinly JINTUUNTINENSY | 2546

3. avnindiiannudiungyie
1) 9171 Uafiwn191N1e Uavialivata1ne
2) M3IANTTUANENIDINA
3) MmyUspgndltuuuiassmsadamansiiiensdnnissnununineinie

4.  UsINn15vneu

U w.g. AU
2563 - Jaqliu 919159
2549 - 2557 UnIneeans nslauanaivnssuuialsewmelng

5. Uszaunisalinegadaanunisususeuiddenanelukasarsuandsend (5 U
gounas)
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6. WAy (5 U daunas)

7. wanuddeinuiwmeunsluansasivinsssivuiunenid
Bray, C.D., Battye, W., Uttamang, P., Pillai, P., & Aneja, V.P. (2017). Characterization
of particulate matter (PM2.5 and PM10) relating to coal power plant in the
Boroughs of Springdale and Cheswick, PA. Atmosphere, 8(10), p.186-198.

[

8.  WAMMUIFINNUWLNLLNTIUITE5IVINTIEAUBR (5 U Jounad)

[

9. WA uIENNNAeUNTluNUsTYNIvINTITERURIALazUIUIEE (5 U dounds)

10. WAL WY #1351 UnAY Bn3Uns @aa (5 U dounds)

Surapipith, V., & Uttamang, P. (2022). Atmospheric phenomena: origin, mechanism
and impacts. In Saxena, P., Shukla, A, & Gupta, AK. (Eds.), Extremes in
atmospheric processes and phenomenon: assessment, impacts and
mitigation (pp. 26-41). Springer.

Uttamang, P., Angja, V. P, & Battye, W. (2021). Ozone impacts and climate forcing:
Thailand as a case study. In' S. Sonwani & P. Saxena (Eds.), Greenhouse gases:
sources, sinks and mitigation (pp. 171-187). Springer.

Battye, W. H., Bray, C. D., Uttamang, P., & Aneja, V. P. (2020). Ozone in urban North
Carolina: a sustainability case study. In S. J. Garren & R. Brinkmann (Eds.), Case

studies in suburban sustainability (pp. 167-184). University of Florida Press.
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