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(King’s Philosophy and the Benefit of Mankind)
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Definition; principle; concept; importance and target of sufficiency economy philosophy; His Majesty the king
working principles and Royal Initiative of His Majesty: understand, achieve and develop; development according to
King’s philosophy and sustainability development; analysis on the application of King’s philosophy to personnel level;
business organization; local community; and national levels; conducting activities in the aspect of knowledge integration
focusing on (following) the principle of sufficient economy philosophy for the benefit of mankind
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(New Consciousness and Living a Peaceful Life)
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Consciousness; mind calmness and apprehension of peace; able to emply consciousness in studying and
conduction activities; including cogitating upon thought and emotion; able to understand change in emotional state, being
happy; learning to share and acknowledging value of life and humanness; self-perception and understand others; having
positive attitude; understand and accept differences in culture; idea belief and value; state of coexistence with ethics;
peaceful communication skill and multiculturalism skill; conflict management and non-violent method to apply into the
state of living life in happiness and peace
196-101 A uilunariios 2((2)-0-4)

(Citizenship)
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Concept; principle; characteristic and significance of citizenship in democratic community; global and virtual
society; law-abidingness; social responsibility
993-172 Inenssaszlunizinga 1((1)-0-2)

(Social Engagement in Crisis)
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Concepts and principles of CPR (Cardiopulmonary resuscitation); public health care; CPR simulation training;

public service
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(Idea to Entrepreneurship)
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Introduction to new entrepreneur creation; business environment opportunity analysis; using business models
with modern business tools
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(Answering Questions with Data)
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Developing interesting research questions; primary data collection; data management and classification; modern
technology in data analysis; varied learning sources; basic statistics; drawing conclusions from data; data presentation

techniques
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(Digital Environment Literacy)
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Technology; artificial Intelligence; cyber ethics and regulations; concepts and significance of media and

information in digital age; modern communication landscape; media impacts; communication behaviors in digital media;

private right and violation; access to information; use of information for lifelong learning; citation; information

presentation
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(Current Issues in Modern Science)
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Science and technology development for enhancing quality of life; IT applications in science; technology;
energy and environment; scientific and technological advancement; communal; regional and international innovations;

modern scientific and technological issues related to or with impacts on society; politics, economy; natural resources;

humans; living organisms and environment
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746-103 Fuuan 2((2)-0-4)
(FinMath)
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Application of mathematical knowledge in finance; basic financial mathematics; interest rate calculation;

personal financial planning; installment payment; and basic investments
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(Hi ! English)
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Practice of English conversation in daily life; practice of English pronunciation; learning English through media
such as English cartoons; fairy tales; songs; movies and short descriptions
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(Pen and Post)
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Developing reading skills focusing on identifying topics; main ideas and details; vocabulary improvement;

developing grammatical and meaningful sentences and short paragraph writing skills
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(Thai Language Your Language)
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Language and presentation of ideas through written communication appropriate with different situation for the
achievement of communicative objectives; culture of Thai language usage; practice of correcting defective message in
communication; receiving information by reading for main ideas; summarizing, and criticizing for learning and living

application
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125-101 Haanssua3eassn 1((1)-0-2)
(Creative Craft)
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Thoughts; skills; and knowledge management of local handicraft; creative work and innovation for value
creation and economic value
277-103 E8AIAY Ta0) 1((1)-0-2)
(Craft Appreciation)
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Creative use of waste material
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277-104 MIPUHIIH 1((1)-0-2)
(Cartoon Appreciation)
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Drawing cartoons for beginners; decorative cartoons
411-103 aFuifana 1((1)-0-2)
(Colorful Fiction)
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Life experience; inspiration; aesthetic; social and cultural appreciation through novels; short stories; songs; and

plays
412-123 fadzuausians 1((1)-0-2)

(Chinese Art)
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Chinese art and culture such as paper cutting; the art of Chinese Calligraphy; abacus; the art of tea and food
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(Malay Enchantment)
BuA Uszmal Imusssvvesynuaigludszms Insuazondou
Race; culture and traditions Malay in Thailand and ASEAN
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(What’s Japan)
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Japanese Society; culture and art in many aspects; analyzing the difference between Thai society and Japanese
society
416-146 NBINAUDND 1((1)-0-2)
(Get to Know Korea)
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Korean art and culture; Korean cooking; Korean traditional dance; Korean wave; fole paper
437-111 favz1niia 1((1)-0-2)
(Arts Therapy)
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Arts and creative activities for improve emotional and mental well-being; learn to manage the feelings;
expression and communication in more positive way; Increasing self-confident and develop a greater self-awareness
910-114 INAMINAINWINNABTIVAIUATUNS 1((1)-0-2)
(PSU Songs Appreciation)
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Background; value; criticism and appreciation of PSU’s song; singing PSU’s song in difference way

=}
I
117-118 Tenz 1((1)-0-2)
(Yoga)
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Knowledge and yoga skill; exercise with yoga; applying yoga to promote health in daily life
281-204 aaf 1(0-2-1)
(Social Dance)
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Basic social dance skills and etiquette; social dance music; emphasis on practice



281-205 nanssuseneudaniay 1(0-2-1)
(Rhythmic Activities)
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Knowledge of rhythmic activities; rhythmic movement skills; music for rhythmic
activities; emphasis on practice
281-207 amavea 1(0-2-1)
(Basketball)
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Basic basketball knowledge and skills; teaching methods; practical drills; rules and
competition
281-209 Joaiasiuea 1(0-2-1)
(Volleyball)
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Basic volleyball knowledge and skills; teaching methods; practical drills; rules and
competition
281-210 U3UALDD 1(0-2-1)
(Handball)
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Basic handball knowledge and skills; teaching methods; practical drills; rules and competition
281-215 miamua 1(0-2-1)
(Table Tennis)
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Basic table tennis knowledge and skills; teaching methods; practical drill; rules and
competition
281-216 HUANUAY 1(0-2-1)
(Badminton)
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Basic badminton knowledge and skills; teaching methods; practical drills; rules and
competition
281-219 1@ 1(0-2-1)
(Swimming)
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Basic swimming knowledge and skills; teaching methods; practical drills; rules and
competition
281-220 1lnoa 1(0-2-1)
(Petongue)
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Basic petongue knowledge and skills; teaching methods; practical drills; rules and
competition
281-223 138 Ing 1(0-2-1)
(Thai Boxing)
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Basic This boxing knowledge and skills; teaching methods; practical drills; rules and
competition
281-225 maTula 1(0-2-1)
(Taekwondo)
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Basic tackwondo knowledge and skills; teaching methods; practical drills; rules and
competition
281-226 lonla 1(0-2-1)
(Aikido)
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Basic aikido knowledge and skills; teaching methods; practical drills; rules and
competition
281-227 gla 1(0-2-1)
(Judo)
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Basic judo knowledge and skills; teaching methods; practical drills; rules and

competition
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(Miracle of Wisdom)
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Learning and appreciation of local culture and wisdom; integration with social changes
M13z0dee1a 3N
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(Natural Therapy)
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Natural therapy for healthy life; alternative health practice; forest therapy; music therapy; yoga; herb; natural

products
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(Holistic View)
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Knowledge acquisition in daily life; holistic view; literacy of changes in multicultural societies and
consequences; qualitative and quantitative analysis; choosing information sources for problem solving; ethical

considerations in data presentation
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(General Chemistry I)
wa o A A v o ¢ O s X
Tﬂﬁﬂﬁ%}Nﬂg(ﬂﬂﬂJ AT WHQUASTUUAVDITIA NUT LAY USuuduwus une qmwwaﬁmm!,ﬁmﬁ}u
wa a A <
YU gsazagiazananaannn Vo
Atomic structure; periodic table and properties; chemical bonding; stoichiometry; gas; principle of
thermodynamics; liquid; solution and colligative properties; solids
721-112 Uvamsadiaaly 1((0)-3-0)
(General Chemistry Laboratory)
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Chemical and laboratory safety; glasswares usage technique; chemical laboratory techniques; data analysis by
using fundamental statistics; determination of atomic mass of active metal; semi-micro quantitative analysis; anion
analysis; solution preparation; quantitative analysis by titration technique; determination of solubility product constant of
ionic salts
721-113 il 2 3((3)-0-6)
(General Chemistry IT)
d A = = a a a o
AUNAMTAAIAN TUAAUAN NYHYNIA-LUT ﬁuﬂanm-mmmzmﬁa%’oauﬂ !ﬂllllV‘IWW FIAUNT UL T NI
a a g Aa A J =
inaeslsene v Lﬂu@uﬂiﬂllazﬁﬁ“}ﬂh\llﬁf}ﬁ
Chemical kinetics; chemical equilibrium; acid-base theory; acid-base and ionic salt equilibrium;

electrochemistry; transition element; complex compound formation; organic chemistry and biological substance
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(General Biology I)
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Introduction; study of biology; chemistry of life; cell structure and functions; plant and animal cells and
tissues; cell reproduction and heredity; biodiversity; ecosystem; functions and relationship of ecosystem components
722-112 ¥ 3neiialy 2 3((3)-0-6)

(General Biology II)
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Principles of organism classification; mechanisms of evolution; gene expression; mutation; applications of
genetics; types of microorganisms; culture of microorganisms; useful and harmful microorganisms; growth and
development of plant and animal tissues; plant and animal physiology
722-113 UHUiAnsTIINeN 1((0)-3-0)

(Biology Laboratory)
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Laboratory safety; use of microscopes; size measuring by microscope; types and components of cells; mitosis
cell division; principle of heredity and human inheritance; bacteria yeast and mold; effects of light and carbon dioxide on
photosynthesis; classification of plants and animals; biodiversity in ecosystem
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(Principles of General Physics)
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Introduction; mechanics; vibrations and waves; fluid mechanics; sound; optics; thermal and the kinetic theory
of gas; Electric fields; magnetic fields; current circuits; introduction to modern physics
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(Physics Laboratory)
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Laboratory practice on topics covered in length measurements; empirical equations; Newton’s second law of

motion; simple harmonic motion; flexibility; viscosity of the liquid; surface tension of the liquid; electrical equivalent of



heat; resistance of the resistor; conversion of galvanometer into voltmeter and ammeter; charged and discharged of the

capacitor; series AC circuits; curved mirrors and lens

746-113 Adinmans 1 3((3)-0-6)
(Mathematics I)
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Limits and continuities; derivative and applications; differential; limit of indeterminate forms; multivariable
function and partial derivatives
d
746-114 AMIAAIANS 2 3((3)-0-6)
(Mathematics II)
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Indefinite integrals; definite integrals and applications; improper integrals; infinite series; power series
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(Inorganic Chemistry I)
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Prerequisite : 721-111 General Chemistry I
Atomic structure; periodic properties; chemistry of representative and transition elements; inorganic solid,
ionic; crystal structure; introduction to coordination chemistry and coordination compounds
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(Inorganic Chemistry Laboratory)
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Laboratory practices on chemical properties of inorganic compounds; semimicro qualitative analysis for
cations and anions; preparation and chemical reaction testing of coordination compounds; spectrometric determination of
the equilibrium constant of a complex
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721-232 1nNdUNIE 1 3((3)-0-6)
(Organic Chemistry I)
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Structure; nomenclature and properties of organic compounds; stereochemistry; preparation and reactions of

aliphatic compounds; alkyl halides; aromatic compounds; alcohols; ethers and epoxides
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(Organic Chemistry Laboratory I)
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Laboratory practices on determination of some physical properties of organic compounds; melting point;
boiling point and solubility; different methods of organic compound purification; crystallization; distillation extraction
and chromatography; preparation and testing of organic compounds
721-241 0B W@nd 1 3((3)-0-6)

(Physical Chemistry I)
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Properties of gases; perfect and real gases, equations of state; thermodynamics including its application in
various chemical systems; phase equilibria in one-component and binary component systems; chemical kinetics; rate of
reaction; rate law; theory of chemical kinetics; mechanism and catalysis
721-242 AfiamsniiBailana 1((0)-3-0)

(Physical Chemistry Laboratory)
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Laboratory practices on physical properties of liquid and solid; properties of gas and their applications for the
determination of molecular mass of substances; enthalpy of chemical reaction; chemical kinetics; determination of
reaction order and reaction rate constant; solubility and chemical equilibrium; electrochemistry
721251 19331A512% 3((3)-0-6)

(Analytical Chemistry)
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Prerequisite : 721-111 General Chemistry I

Fundamental concepts review in quantitative analysis; errors and application of basic statistic in data
assessment; analytical techniques; titrimetric; gravimetric and colorimetric analysis
721-252 URTiamsniiimazsi 1((0)-3-0)

(Analytical Chemistry Laboratory)
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Laboratory practices on titrimetric; gravimetric and colorimetric analysis
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(Instrumental Analysis)
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Prerequisite : 721-251 Analytical Chemistry

Principles and methods of chemical analysis by means of instruments in the groups of spectroscopy;
chromatography; electrochemistry and other releted techniques
721-361 FuAN 3((3)-0-6)

(Biochemistry)
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Prerequisite: 721-111 General Chemistry I or 721-114 Basic Chemistry or 721-115 Principles of Chemistry and 721-231
Principle of Organic Chemistry or 721-232 Organic Chemistry [

Chemical structure, properties and functions of different types of biomolecules; degradation; synthesis of
biomolecules and their control mechanisms; biological disorder and in-born diseases from malfunctioning of
biomolecules; applications of biochemistry in biotechnology and genetic engineering
721-362 UHUAMsT AN 1((0)-3-0)

(Biochemistry Laboratory)
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Laboratory practices on extraction of biomolecules from living cells; chemical testing of biomolecules;
extraction and activity assay of enzymes; qualitative and quantitative analyses of biological substances and related
chemicals
721-472 FUMIAN-TIINEN 1((0)-2-1)

(Seminar in Chemistry-Biology)
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Seminar on current issues in chemistry and biology by students and experts
721-474 MSNWAHIATINHIFEMAUAN-T3INen 1((0)-2-1)

(Research Project Planning in Chemistry-Biology)
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Literature review on certain topics of interest in chemistry-biology; oral presentation and submission of

research proposal to project advisor



721-477 MIIVIMIAN-FIINEN 3((0)-9-0)

(Research Project in Chemistry-Biology)
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Prerequisite : 721-474 Research Project Planning in Chemistry-Biology

Experimental research on current topics in chemistry and biology under supervision of project advisors and
experts; presentation and submission of short thesis

191 3152INeN

Ry
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(General Botany)
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Structures and functions of plant cells; tissue and organs; anatomy of root; stem and leaf; plant taxonomy;
photosynthesis; cellular respiration; conduction and translocation; reproduction and dispersion of plants
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(Botany Laboratory)
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Laboratory practices on topics covered in 722-231 Botany Laboratory
722-241 d023neniia 3((3)-0-6)

(General Zoology)
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Classification and characteristics of phyla of animals focusing on a major groups of invertebrates and
vertebrates; animal anatomy; animal physiological systems; embryo development; animal ecology and evolution
722-242 UGiiamsanIInen 1((0)-3-0)

(Zoology Laboratory)
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Laboratory practices on topics covered in 722-241 General Zoology
722-271 933NN 3((3)-0-6)

(Microbiology)

) =

' o 1 a ° o ' a o a a {
sUsudnsagm ldvesaunid mstuunuazmsdanquyaunid mansadule uaz annadoill

HARDNNTNT YUDIPAUNTE MIAIVAVIAUNTE WUTMAAT LAZIUNUBATUVDIAUNTS ANudUWUT Tz Nauyud
A Y

o a Ad AY o a A J a 2 9 I a A P
AUAUNII QUANAY yaunIdnelsa yaunsgluaaiaden mslszgnaldgadidnerluaiu inyasnssy
4 o
PATIMNTINDINIT NTUNNY Lmzﬁ’mwmmu
General characteristics of microorganisms; identification and classification of microorganisms; microbial

growth and environmental effects on microbial growth; control of microbial growth; microbial genetics and metabolism;



relationship between human and microorganisms; immunology; pathogenic microorganisms; environmental

microbiology; application of microbiology in agriculture; food industry; medicine and energy

722-272 U§iiAmsgazIInen 1((0)-3-0)
(Microbiology Laboratory)
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Basic microbiological techniques; aseptic transfer technique of microbes; bacterial isolation; microbial
enumeration; microbial structure and morphology; destruction and inhibition; microbial metabolism and applied
microbiology

722-313 ¥I00A 3((3)-0-6)

(Biostatistics)
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Introduction; review in basic statistics; sampling; experimental design; data collection; statistical data analysis;
hypothesis testing; correlation and linear regression; data analysis with Excel and SPSS

722-351 HeInen 3((3)-0-6)

(Ecology)
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Basic concepts of ecology; ecosystem; energy in ecosystem; limiting factors affecting the population of living
organisms; interaction and relationship among the structural components of ecosystem; analysis of ecosystem at the
community level; population and species; cultural ecology; natural resource management and conservation for
sustainability
722-352 Uiiamstinainen 1((0)-3-0)

(Ecology Laboratory)
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Laboratory practices on topics covered in 722-351 Ecology
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(Genetics)
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Prerequisite : 722-231 General Botany and 722-241 General Zoology except Agricultural Technology

Basic principles of heredity; characteristic variations in organisms and environmental influences; quantitative
heredity; sex inheritance; cytoplasmic inheritance; molecular genetics; chemical composition of genes and chromosomes;
protein synthesis; introduction to population genetics; applied genetics
722-362 URiAmsWugmans 1((0)-3-0)

(Genetics Laboratory)
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Laboratory practices on topics covered in 722-361 Genetics

722-381 Al Hlag v IMN 3((3)-0-6)
(Biotechnology)
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Biosafety; processes in biotechnology; fermentation technology; product recovery and purification; genetic
engineering; plant biotechnology; animal biotechnology; microbial biotechnology; biotechnology applications in
agriculture; food and environment; ethics and regulations
= a s
722-401 IAS8NTRNIANY 1((0)-2-1)
(Co-operative Education Preparation)
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Principle; concept; and regulations; techniques for job application; basic workplace skills; professional
improvements in field of study; personality development; English proficiency; information technology; communication;

social relations; teamwork; and efficient administration system; listerature review on certain topics of interest in

chemistry-biology; preparation of research proposal; report writing and academic presentation techniques
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(Co-operative Education)
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Experimental research; full-time internship in a public or private sector organization; or corporation related to
field of study for 1 semester; under the direct supervision of a designated faculty member and executive of the workplace;

report writing and presentation

722-403 M3Elna1u 300 219
(Field Work)
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Field work requirement in chemistry; biology or related fields for a minimum of 300 hours
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(Molecular and Cellular Biology)
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Method’s of cell study; molecular composition and cell metabolism; cell structure and functions; gene actions;

protein synthesis and regulation; nucleic acid synthesis; cell differentiation; biology of muscular and nervous cells
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(Physical Chemistry IT)
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Electrochemistry; solution of electrolyte; behavior of ions in solution; surface chemistry; surface tension; film
formation; thermodynamics of liquid interfaces; adsorption of gases on solid surface
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(Principle of Chemistry in Drug and Cosmetics)
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Principle of medicinal chemistry in drug and cosmeticsconcepts; various classes of drugs and cosmetics;
molecular basis of drug action and chemical structure related to action of drugs and cosmetics for medicinal plants and
natural product
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(Bio-Polymer and Materials)
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Structure, physical and chemical properties of biopolymer and biomaterials; process production of various
biopolymer and biomaterials such as chitin, chitosan, cellulose, natural rubber, polyhydroxyalkanoates (PHAs), polylactic
acid (PLA); biodegradation; quality improvement; technology and utilization in various industrial applications; simulation
of biopolymer and biomaterials process production and case study; unit operations; material and energy balance; process
control and monitoring; quality control and analytical laboratory; safety and occupational health management; waste

management; quality system; green industrial chemical process enhancement; plant visit
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(Environmental Biotechnology)
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Principle and biotechnological processes; applications of biotechnology on management of environmental
problems; bioremediation; bioprocesses in wastewater treatment; case study of environmental management
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(Separation Technique)
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Extraction theory; types of extraction method; liquid-liquid extyraction; Solid phase extraction; extraction of
volatile compounds; mechanism of extraction; extraction apparatus; high extraction techniques; method validation of
extraction method

a J A
721-359 miamiwﬁmiquymmuww 3((2)-3-4)
(Plant Phytochemicals Analysis)
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Definition of phytochemicals; source of phytochemicals; type and structure of phytochemicals; bioactivities of

phytochemicals; benefit of phytochemicals; free radicals; type and the formation of free radicals; antioxidant compounds;



antioxidation activities and chain reaction and mechanism; natural antioxidation substances; determination of
antioxidation activities using DPPH; ABTS; FRAP and ORAC assay; the half maximal inhibitory concentration (IC50)
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(Enzyme technology)
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The chemistry; structure and function of enzymes; enzyme classification; kinetics and mechanism of enzyme
action; principle and processes for enzyme production from microorganisms; isolation; purification and immobilization of
enzymes; modification of enzyme structure by protein engineering techniques; industrial and environmental applications
of enzymes
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(Green Polymers Chemistry)
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Introduction to polymer; structure and properties of polymer chains; characteristic important aspects of green
polymer chemistry; renewable renewable starting materials such as lactic acid; itaconic anhydride; renewable plant oils;
cardanols etc; for polymer production; reaction of synthesis and modification of polymers according to chemical
guidelines green; natural fillers in composites; unit operations; material and energy balance; process control and
monitoring; quality control and analytical laboratory; safety and occupational health management; waste management;

quality system; green industrial chemical process enhancement; plant visit
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(Rice Chemistry and Southern Rice Caltivar)
a o wa J =~ a
%ummzmﬂwu‘gmm%’n unauuazﬂw%’n ’dllTJGWINfﬂfJﬂ'IWL!ﬁ%ﬂﬁﬂﬂixﬂﬂUﬂNLﬂNmﬂﬂuﬂaﬂ FUAVDI
] < a 1 = o s = 1
6191}']'JLL°1J\1(5]13J5111!W1111€1@ %umm%}nummua %Qﬂ"’lgﬁ’f] 51"’1311']’3 Iﬂﬁ\?ﬁ%}N fNﬂ‘]Ji;'5ﬂ’E']’U‘V]lellm%ﬂmﬂ'l“lmﬂiﬂ‘lfu'lﬂ?ﬁ
Y v Y 9 2 9 S o 9 Y = Y
VDIV AUUANWNYNINUII AUNTNUBIVII INTA NITHAVIIUATNITINUINEIUII NﬁWﬂﬂﬂUlﬂinﬂﬂ'liﬁ‘U'l’] Llﬂﬁ"lﬂ’]
s [} A 1 a
'l‘mlm’o5mazaw‘lﬁ’uaz'luazmﬂslu%’n *ﬁ}TJﬂﬁi’)\i *ﬁ}TJiJZ‘T a13011U" Z‘TWiLLﬂiJlJ"II?]lli"D'"Iuﬁﬁ mmauim%muuuaﬂﬂ
AAa 9 AaA < = = a o Y o 2 o o 9 '
'suauTﬂ'qufnuﬂu“lummﬁuazqmmwamw Tﬂmuuazﬂiﬂazﬂummu“lumn "lwuua:umuﬁwn UIsI9Lae
Tangntinludi Iantiuludn ensdseneviluednuazarsngnuaiivianie q ludn
Rice varieties; rice paddy; rice hulls and straw; physical properties and chemical composition of the rice husk;

type of rice by size; type of rice by color; rice germ; rice barn; chemical and nutritional composition rice grain; physical

quality of grain; rice grain quality; grading; handling; and storage; rice milling by products; functionality and applications

of rice starch; rice as a source of fibre; soluble and insoluble fibre in rice; brown rice; pigment rice; GABA gamma-


http://www.liverice.com/new-blog/2015/9/6/type-of-rice-by-size
http://www.liverice.com/new-blog/2015/9/6/type-of-rice-by-color

oryzanal anthocyanins and proanthocyanidins in natural pigmented rice and their bioactivities; rice proteins and essential
amino acids; rice lipids and rice barn oil rice minerals and heavy metal; rice vitamins; phenolics and other nature products
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(Oil Crops and Products)
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Type of oil crops; botany and physiology of oil crops; separation of oil from plants; physical and chemical
properties; and composition of plant oils; oil crop products; plant oil industry; processing of plant oils; quality analysis of
plant oils
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(Toxic Elements in Economic Aquatic Animals)
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Type of economic aquatic animals; physiology of economic aquatic animals; type of toxic elements; sources;
contamination; bioaccumulation and toxicity of toxic elements in economic aquatic animals; approach to decrease in toxic
elements in economic aquatic animals
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(Adsorption by Natural Materials)
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Classification and properties of natural adsorbents; biological aspects of parts of algae; plants and animals as
adsorbents; modification of natural adsorbents; adsorption theory; application of adsorption in industry and environment
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(Quality Control)
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Benefits and objectives of quality control; principles of statistics for quality control; techniques for statistical
quality control; plans for sampling and product acceptance; industrial quality systems
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(Introduction to Nanotechnology)
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Principles of science and technology of nanomaterials; structure-property relationships of nanomaterials; synthesis of
nanomaterials and self-assembly application of metals, polymers; ceramics and nanocomposites; the application of
nanomaterials in industrial technology; nano safety
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(Water and Wastewater Analysis)
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Importance of quantitative measurement; normality; chemistry and biology in water and wastewater analysis;
turbidity; color; standard of solution; pH; acidity; alkalinity; hardness; residue chlorine and chlorine demand; chloride;
dissolved oxygen; biochemical oxygen demand (BOD) and chemical oxygen demand (COD) ; nitrogen analysis; fluoride;
phosphorus and phosphate; iron and manganese; sulfate; solid analysis; oil and grease; gas analysis; total bacteria counts;
E. Coli; Total and fecal coliform bacteria; water and wastewater analysis laboratory
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(Gaseous Biofuel Production)
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Principle of anaerobic digestion including microorganisms participating; two-stage anaerobic digestion and co-
digestion; factors influencing gaseous biofuel production efficiency and stability; mass balance in gaseous biofuel
production; kinetics and digesters for gaseous biofuel production; gaseous biofuel upgrading; post treatment of effluent
and sludge; gaseous biofuel utilization for the generation of electric power; heat; and for vehicle; gaseous biofuel
production situation and typical gaseous biofuel plant; gaseous biofuel plants visit; gaseous biofuel production potential
laboratory
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(Industrial and Hazardous Waste Treatment)
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Types of industrial wastes; industrial waste treatment including biological; physical and chemical processes;

hazardous waste management and related law and regulations; waste minimization and waste utilization
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(Separations in Biotechnological Industry)
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Biochemical products; principles and application of separation and purification techniques of biomolecules
produced from bioprocess; separation of solid particles such as filtration; centrifugation; cyclone; cell lysis; size-based
separation of molecules such as membrane filtration; size exclusion chromatography; separations based on product
volatility such as distillation, gas stripping, pervaporation; separations based on product solubility; extraction;
precipitation and crystallization; chromatography and adsorption
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(Renewable Energy)

@

o o a o [ a o 4
131 ﬂmwmmzﬁnummwmmummmuuazwawmwmﬁaﬂ fﬂiNﬁ@]!,m3ﬂ1§ﬂ§$f£ﬂ@]1‘%}ﬂﬁgiﬂ%u‘ﬂﬁ]ﬂ
@ ] @ @ @ a J @ a v ¥ s & a
WA LFUH WANWNTUAY WGQQTH%’NJ’JG NAINULFAIDINAY wawmmm%’auléfwm NWAINTUUN mam%mm uae
o ¢ o o ' o a A o {1
MsoRSNENAIN W1AsMIMs lFndsnuesnlsendanaziidsz@nian wansznuvesndsiunaunuiiae
Faadou
Definition and types of renewable and alternative energy; production and application of energy such as wind
energy; biomass energy; solar energy; geothermal energy; water energy; fuel cell and energy conservation; measures for
energy saving and efficiency; effect of renewable energy on environment
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(Introduction to Biochemical Engineering)
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Introductory microbiology; types of biomolecules and their metabolism; enzyme catalysis; kinetics of substrate
utilization, product formation; and biomass production; design and analysis of biological reactors; application of microbial
culture in industrial processes
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(Plant Physiology)
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Prerequisite : 722-231 General Botany



Plant growth and development; nutrients and hormones necessary for plant; carbon and nitrogen metabolisms;
relation of soil; plant and atmosphere; translocation of nutrients in plant; plant responses to environment; applications of
plant physiology
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Plant Physiology Laboratory
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Laboratory practices on topics covered in 722-332 Plant Physiology
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(Plant Growth Regulators)
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Definition of plant growth regulators and hormone; chemical structure; biosynthesis; transport; physiological

effects; applications of plant growth regulators in agriculture and biotechnology; laboratory practices on effect of plant

growth regulators on development; physiological change; micropropagation and transplantation
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(Medicinal Plants and Natural Product Chemistry)
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Biodiversity of medicinal and spice plants; ecology and taxonomy; important chemical composition; chemical
structure; extraction; structure elucidation; synthesis; medication characters and treatment; ethnomedical and products;
propagation and conservation; laboratory practices on topics covered in class
722-343 miﬂgnﬁm’mﬁ'uminéﬂ&ﬁ'ﬂﬁﬁmazmﬁmiwﬁqmmw 3((2)-1-3)

(Aquaponics System and Quality Analysis)
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Basic knowledge of aquaponics system; types of plants and freshwater animal in aquaponics system;

aquaponics system design and management; water quality in the system; the role of microorganisms involved; and

physico-chemical and biological quality analysis of products obtained from aquaponic systems



722-363 Faa A UMAANSILBIAY 3((2)-3-4)
(Introduction to Bioinformatics)
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Molecular biology databases and database search; online servers for nucleotide and amino acid sequence
alignments; primer design and protein structure modeling; prediction of protein function; application of bioinformatics in

biological research

722-365 malulagllsau 3(2)-3-4)

(Protein Technology)
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Importance of recombinant proteins; production of recombinant proteins; extraction and purification of
recombinant proteins by precipitation technique and liquid chromatography; qualitative and quantitative analysis of
proteins; applications of recombinant proteins in medicine, agriculture and food industry
722-371 9B IINYINIQANIHAIIN 3((2)-3-9)
(Industrial Microbiology)
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Prerequisite: 722-271 Microbiology and 722-272 Microbiology Laboratory
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Importance of microorganisms in industry; industrial fermentation processes and products; substrates for

industrial fermentations; strain selection and preservation; field trip; laboratory practices

722-372 mﬁmﬂzﬁma@ﬁﬁﬂm 3((2)-3-4)
(Microbiological Assay)
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Prerequisite: 722-271 Microbiology and 722-272 Microbiology Laboratory
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Microbial analysis of food; agricultural products; and environment; microbiological methods for detecting

antimicrobial residues in samples; interpretation; quality control and product standard; field trip; laboratory practice



722-392 STUUAILAUAUMNN 3((3)-0-6)
(Quality Control System)
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Principles of quality control in industry; principles of sanitation; wastewater and waste management system;

clean technology ;quality control and quality assurance systems; field trip

722-451 MSIAMIILVVHOIA 3((2)-3-4)
(Ecosystem Management)
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Learning process of ecosystem management; physical, chemical and biological components; ecological
structures; processes and mechanisms; fundamental knowledge; planning and methodology of ecosystem management;
partitioning and holistic management comparison
722-453 msﬂizaﬁuwanszwuéeumé’au 3((2)-3-4)

(Environmental Impact Assessment)
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Concept of environmental impact assessment; the methodology and process of environmental impact
assessment; health and social impact assessment; the environmental impact assessment report; proposal of preventive and
corrective measures and environmental impact monitoring measures and case studies
722-454 AneAneszyna 3((2)-3-4)

(Applied Ecology)
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Application of principles; theories and concepts on ecology and biodiversity; roles and importance of ecology
and its application; organism and monitoring of environmental changes; conservation and sustainable use
722-455 Funadefiosdunald 2((1)-3- 4)

(Southern Local Environment)
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Specific ecosystems; watershed and coastal ecosystems; physical; chemical and biological characteristics;

southern local community and environment change; related factors and impacts; sustainable development; case study



3.1.3 Module: 303%
721-291 gadmmansamisssumavazan)ninsalnil 5((3)-6-6)
(Module: Natural Products and Spectroscopy)
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Prerequisite : 721-232 Organic Chemistry I

Structure; nomenclature; properties of phytochemicals from natural products; plants; herbs; and properties of
organic substances found in natural products such as aldehydes; ketones; carboxylic acids and carboxylic acid derivatives;
amines; phenols; aryl halides; heterocyclic compounds; separation of organics compounds from natural products;
laboratory practices on serapation technique; testing of functional groups and extraction of organic compounds from
natural products; functional groups testing using instrumentation of spectroscopy emphasis on UV; IR; NMR and mass
spectroscopy; application of spectroscopy in identification of organic compounds; analysis of organic compounds from
natural products using high performance liquid chromatography and gas chromatography
721-419 A3 UNAHAMAUAI 5((3)-6-6)

Module: Chemical Techniques
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Using bunsen burner; glassware; weighting technique; precipitate technique; crystallization; filtration technique;
hot air oven; furnace; pH meter; preparation of standard solution; extraction technique; distillation; digestion technique;
moisture content analysis; titration technique; quantitative analysis using UV-Vis spectrophotometer
722-411 3AIFINAHAMTIINEN 5((3)-6-6)
(Module: Biological Techniques)
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Biosafety and bioethics; good microbiological laboratory practices; microbial culture method; measuring
biomass and metabolites; preservation of microbes; biological field sampling; classification and identification of

biological specimens; preservation of biological samples including preserving technique; skeleton mounting; permanent

slide preparation and tissue clearing of plant and animal specimens
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