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Module : Environmental Biotechnology

eI NTIAVNOU: -

Prerequisite: -
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The importance of pollution from industry and agriculture; environmental law; biodegradation and
bioremediation technologies; clean technology; waste utilization in agroindustry; waste water treatment and agro- industry
waste treatment; sustainable bioenergy technology; agricultural microorganism and applications; mini-project relating to
topics in class
853-502  yedrunaluladdiningamvngsu 6((4)-6-8)

Module : Industrial Biotechnology

AN NoU: -

Prerequisite: -
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Basics of industrial technology; microbial fermentation; enzymatic process; up-stream and down stream

process desing; mini-project relating to topics in class
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Definition, history, classification of biotechnology; basic knowledge of industrial microbiology; fermentation

technology; bioprocess engineering; reactor design, scale up, process optimization; advanced microbial physiology,



metabolisms and regulations, modern biotechnology including genetic engineering, protein engineering, genomics,
proteomics, bioinformatics; related process, techniques, product and innovation in biotechnology; various applications of
biotechnology; economics, patent, laws and business relating to biotechnology, ethics in biotechnology; recent research in

biotechnology; case study
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Entrepreneurship in Biotechnology

3183311 9AUADY: -

Prerequisite: -
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Significance and characteristics of biotechnology entrepreneurship and the biotechnology industry; basic
business principles for biotechnologists; trends in biotechnology business at national and international levels; important
process in biotechnology entrepreneurship and business initiation; business strategy and plan; biotechnology market

development; intellectual property management; case studies in biotechnology business; practice on developing

biotechnology business plan and presentation, examples of biotechnology companies
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Fundamental Research Techniques in Biotechnology
TeIFNTIAVNOU: -
Prerequisite: -
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Principles of laboratory safety; aseptic technique; media preparation; microbial count and determination of
microorganisms; preservation of microorganisms; fundamental techniques in food and environmental biotechnology such

as determination of microorganisms in food and analysis of water quality

853-524 maHAEMInAlulagyIn 3(1-6-2)
Research Techniques in Biotechnology
5183311 AUNOU: -

Prerequisite: -

~

@ @ @ { a 4 @ ° 4 A o any =
wanmsfauenuazAndenyeqaunsd wanmsswundendamen lanie3sn1e T luana mMsmian1ie
Wmngaulumsndandadaainnyauns

@

J <3 = o = < = a o
g NaNNITNUINYIIUASNITNIUIFND Tﬂwu ﬂ15ﬁ5’3§]3£ﬂ51$1’i1ﬂ81‘]§’1ﬂ5



miwﬂiﬁxléummmammu:qma:uﬁvaiﬂsuﬂﬁniﬁxlsmv‘gil'qmﬁ,ﬂiwﬁ Jayriwas i 1a59519398 M130NLUY
MInaaed AaTzHlsznananadatay M Insanuiey

Principles of isolation and screening of desired microorganisms; principles of identification of selected
microorganisms by molecular method; optimization for production of bioproducts from microorganisms; principles of
protein recovery and purification; chromatographic techniques such as high- performance liquid chromatography and gas

chromatography; problem analysis and proposal development; experimental design, statistictical analysis and mini-project
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Cell Metabolism
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Overview of cellular metabolism; transport phenomenon; catabolic and biosynthetic processes; electron
transport and energy production; thermodynamic of biological systems; enzyme kinetics; metabolic stoichiometry;

metabolic regulation and applications; presentation and report on the advances in cell metabolism
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Enzyme Technology
518791 IR UNOU: -

Prerequisite: -
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The principle knowledge relevant to the enzymology including nomenclatures; classification; physical and
chemical properties; catalytic mechanism and kinetics; mechanism of enzyme synthesis; structure and its relationship to
function; basic knowledge about enzyme production, purification, characterization and immobilization; techniques
employed to improve enzyme production and enzyme properties; applications of enzyme technology in biotechnological

areas; cause study, presentation and report on the current topics relating to the subject
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Traditional Fermented Foods
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Prerequisite: -
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Roles of microorganisms in traditional fermented foods, physical and chemical changes occurred during
fermentation, fermentation processes and process control of various traditional fermented foods; probiotics and bioactive
compounds in traditional fermented foods; quality and safety development in fermented foods; field trips to fermentation

factories; presentation of related topics
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Yeast Technology

eI NTIAVNOU: -

Prerequisite: -

asemamenmuazinlinemIniyuazmiad unansasivesdadmsdadonuazms Usuilgeaeiug
ﬂ1iﬁﬁﬂllﬂaﬂﬂ?I’f]ﬁ%/ﬂﬁwaﬁ?lﬁﬁﬁllullﬂﬁ gﬁﬁ’fﬂﬁ?ﬂm%ﬂ?ﬁ1iﬁ’ﬁ’j]l’Nl']ﬁ‘L! Hasnig ﬁmmmiwaﬁmﬁ%amﬁﬁm«ﬁ

Physical and chemical factors influencing yeast growth and metabolite production; screening and strain
improvement; alcoholic fermentation; production of bread yeast; yeast for food and feed; vitamin and development in

biochemicals production
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Algal Technology
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Prerequisite: -
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Basic knowledge of microalgae cultivation and utilization; essential skills for microalgae cultivation; approaches

for strain selection and improvement; basic design principles and set up of photobioreactors; basic and recent optimal

production strategies for microalgae biomass and their valuable composition; scale up and evaluation of production costs
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Waste Utilization and Treatment in Agro-Industry
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Waste management hierarchy, clean technology, basic principles of biological conversion of waste, bioproducts
from waste utilization in various agro- industries; principles of wastewater treatment, wastewater treatment system;
molecular technique used for microbial population study; recent research and development in waste utilization and

wastewater treatment; field trip
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Advanced Environmental Biotechnology
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The importance of pollution from industry and agriculture; factors affecting degradation and mechanisms of
pollutant degradation; biodegradation and bioremediation; utilization of genetic engineering in environmental

biotechnology; waste management; air pollution treatment; wastewater treatment system; green products for good

environment; case study and report on recent development in related topics; field trips
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Biodegradation and Bioremediation
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Relationship between microorganisms and the degradation of pollutants; factors affecting biodegradation and
bioremediation; biodegradation and bioremediation of xenobiotics; microbial remediation of heavy metals; bioremediation
technologies; analytical techniques; presentation and report on the advanced in biodegradation and bioremediation
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Agricultural Microorganism and applications
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Role of microorganisms in agriculture, livestock and fisheries; source of microorganisms, screening and
properties of microorganisms for agricultural application; application of microorganisms in agriculture such as bio-

pesticide, bio- fertilizer, probiotics; molecular technique used for microbial population study; report and presentation in

related topics research and innovation

853-551  mAlulagWaInuIImn 3((3)-0-6)
Bioenergy Technology
sl unou: -
Prerequisite: -

9 o o

AN AYUBINAINU UHAINAINU MIoYTAENTIU ﬂgwmaﬁgﬁmmmﬂuwamu Fwavaz
nnernsdmfunsnaandsnudinin Usznnveandauiinmuazmssaniseg ety mssamssunanie
paaNaINUIIMNLazndInunauny mslna Tulagdamlunszuiumsada emueadinn lalasudinm
uRaFinm luTediya maﬁémwﬁma%w TRINTNAINUFININ HansznUFuAdenveuFeIMAITININ M5
dantldesmasounszan anudnmihmana Tulagdhwiumssaandsanudinm asaians lumsdiulaas
WALNAINUFINN

Importance of energy; source of energy; energy conservation; laws related to energy; biomass and resources for
bioenergy production; type of bioenergy and sustainable management; management for production of bioenergy and
alternative energy; application of biotechnology for production of bioethanol, biohydrogen, biogas, biodiesel, microbial fuel

cell; bioenergy life cycle; environmental impacts of bioenergy; greenhouse gas mitigation; recent technology for bioenergy

production; case study for improvement and development of bioenergy

853-561 1nAlulagiINMWeIring 3((3)-0-6)
Food Biotechnology
5101 IAUNOU: -
Prerequisite: -
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Effects of biotechnology on quality of raw materials, nutrition, and process in food industry; application of
biotechnology methods and techniques in fermentation technology, enzyme technology, genetic engineering, protein
engineering, and bioprocess engineering for modifying food components to improve or get new valued products; methods

to increase effective production process and analyze food components; presentation relating to current topics in food

biotechnology



853-562 QAT IINYIDIMNIVUGA 3((3)-0-6)
Advance Food Microbiology
18I ADNOUNI0ITIUAIVY: 853-532

Concurrent prerequisite : 853-532
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Advanced techniques in food microbiology, including conventional versus rapid and automated methods as well
as genetic and immunological techniques in the detection of foodborne pathogens; new approaches in fermentation

technology of various fermented foods, health-promoting microbes, microbiology in new food preservation methods and

controlling the microbiological quality of foods; presentation relating to current topics

853-571  malulagRanssuwugmans 3((3)-0-6)
Genetic Engineering Technology
eI NTIAUNOU: -
Prerequisite: -
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Principles of genetic engineering involving the construction and expression of recombinant DNA molecules,
DNA library, analysis and isolation of recombinant microorganisms; molecular tools for studying gene function; genetic
engineering of animal and plant cells; genetically modified organisms; principle of bioinformatics; applications of

recombinant DNA in various areas of biotechnology, presentation of current issues and trends

853-572  IAINTTUNAIVOAN 3((3)-0-6)
Metabolic Engineering
F1IBNTIAVNDY: 853-523
Prerequisite: 853-523
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Importance of metabolic engineering; overview of cellular metabolisms; cellular reactions; metabolic pathway
regulations and balances; metabolic control analysis; metabolic flux analysis; metabolic engineering strategies; presentation

and report on the advance in metabolic engineering
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Molecular Biotechnology
1A UNOU: -
Prerequisite: -
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Development of molecular biotechnology; bioinformatics; genomics; and proteomics; manipulation of gene
expression in prokaryotes; heterologous protein production in eukaryotic cells; directed mutagenesis and protein
engineering; molecular biotechnology of microbial systems; molecular biotechnology of eukaryotic systems; molecular

biotechnology and society; presentation relating to current topics

853-581 ‘5mnasunazmumﬁamw%uga 3((3)-0-6)

Advanced Bioprocess Engineering

183 1AUNDY: -

Prerequisite: -
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Biocatalysts in bioproduction and bioconversion of natural resources; basic and recent technology relating to

upstream, bioreaction and downstream; screening of biological resources; reaction kinetics of biocatalysts; mode of

operation; bioreactor; separation and purification; economics study of cost and investment in bioprocess

(v J
853-582  miseanuuUaIfnIaminn 3((3)-0-6)
Bioreactor Design
eI NTIAVNOU: -
Prerequisite: -
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Overview for selection and design of bioreactors based upon bioproducts; sensors and control devices in
fermentation process; transport phenomena in bioreactor including rheology, momentum transfer, mass and heat transfer;

analysis and scale-up of stirred tank reactor; pack bed reactor; fluidized bed reactor; air-lift reactor etc.

853-583 m:ﬁ'ﬂuazmm;unizmumi‘maqﬂmﬁnsimnymuaz%mw 3((3)-0-6)

Measurement and Process Control in Agro- and Bioindustry



FAFNNIAVNOY : 850-323 H300¢ 1 1AABNIIVBIAULNTTUMIUTHITHANGAT

Prerequisite: 850- 323 or depends on the discretion of the program management committee.
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Examples of food and agro- industry bioproducts; Examples of food and industrial bioprocesses; Measurement
and control of parameters in agro- industry and bioproduct processings: signals and sensors, controllers, process control and

computer-based control; report and presentation in related topics

853-584  MIAFWUVTIALWAZMIAIVANNIZUIUT INN 3((3)-0-6)

Bioprocess Modeling and Control

31879119AUABY: 853-511

Prerequisite: 853-511
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Overview on the use of modeling and control for bioprocess; dynamics study of non- complicated biological
system; instruments and techniques for bioprocess variables determination; mathematical modeling of transport phenomena
in biological system; model validation and parameters fitting; computer simulation and control for dynamics study of

biological system; process optimization

853-585  naznumatmesinlumaluladianin 3((3)-0-6)

Downstream Processing in Biotechnology
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Sequence of downstream process steps; release of intracellular bioproducts (ultrasonic release, enzymatic release
and mechanical release); clarification of fermentation broth (centrifugation and filtration); concentration of the clarified
broth (evaporation, precipitation and membrane separations) ; separation of water from the bioproduct (extraction,
crystalization and distillation) ; purification of bioproduct using chromatography; process design using optimal combination

of many separation steps
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Research Methodology
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Prerequisite: -
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Scientific research method; proposal development; literature search and review; academic and research ethics;
academic presentation; academic writing; common research methodologies, statistics for research, experimental design

ﬂgﬂ‘iﬁnﬁ 1 320835398-mdehaEmsmadInenmans 1((1)-0-2)

Module 1: Research Methodology- Research as Scientific Approach
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Scientific research method; proposal development; literature search and review; academic and research ethics;
academic presentation; academic writing
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Module 2: Research Methodology-Statistics for Research
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Descriptive statistics; data presentation: tables and graph; sampling distribution; sample size calculation;
inferential statistics; ANOVA; Chi-square; correlation; linear regression; goodness of fit; confounding and interaction
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Module 3: Research Methodology-Experimental Design
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Design for hypothesis testing; completely randomized design; randomized complete block design; 2n and 3n

Factorial design; advanced experimental design; clinical research design
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Presentation of information and research progress in biotechnology; preparation and submission of final report

853-597  @NNM 2 1(0-2-1)

Seminar 11



510U IAUNOU: 853-596 Prerequisite: 853-596
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Presentation of information and report in progress of research being conducted; analysis and interpretation of

research information; submission of final report
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Ineniinus 18(0-54-0)
Thesis
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Study and research in biotechnology; formulating research title, developing and defend thesis proposal;

conducting research work and preparing thesis progress report; writing and preparing thesis book; presentation at an

academic conference; technology transfer and thesis defends

853-836

Inendinus 36(0-108-0)
Thesis
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Prerequisite: -
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Study and research in biotechnology; formulating research title, developing and defend thesis proposal;

conducting research work and preparing thesis progress report; writing and preparing thesis book; presentation at an

academic conference; technology transfer and thesis defense
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