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(Biological Materials and Mechanisms)
ﬁugm 1 402311

TrssadamaniuazantifresianTanmitarudfysienszuaunisann
msgaawnaan Tdsiu thana il lafuuastingu wniu el dhtunes
F2IUE WOALNDT NTAANNIG LIAR UATANTUN

Chemical structure and properties of biological materials important for
industrial biological processes; protein, sugar, starch, fat and oil, pectin, gum,
essential oil, polymers, plant acids, pigments and bitter substances.
nslfiAnIsenizvanenamnssinems |
(Unit Operation in Agro-Industry I)
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Principles of calculation for agro-industry, thermodynamics, mass and
energy balance, fluid mechanics and liquid mixing, particle mechanics, size
reduction and separation of particle.
nsdfdAnIsiennzmieniegravnssainems 11
(Unit Operation in Agro-Industry II)
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Principles of steady state and unsteady state heat transfer and heat
transfer units in biotechnology processes: heat exchanger, evaporator,

chilling, freezing, psychometric chart and drying.
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(Biological System and Activities of Microorganisms)
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Morphology, characteristics, classification and growth of important
industrial microorganism. Cell composition and genetic material. Enzyme
system, function and energy related to bioprocess.
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(Data Analysis for Biotechnologist)
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Analysis of variance and completely randomized design, block design,
factorial design, random variable effect, split plot and nested design.
Application of statistical program in biotechnology.
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(Biotechnology I)
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Physical and chemical processes in biotechnology application, extraction
and purification. Process systems in industry, data collection, analysis and

evaluation. Flow diagram of industrial processes, including factory visit.
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(Biotechnology 1I)
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Fermentation industries; glutamic acid, citric acid, baker yeast, single cell
protein. Enzymatic conversion of starch to glucose or fructose syrup. Feed
and wastewater treatment technology.
nsdiRnisiennzmienisgraiunssuinems 11 3(2-3)
(Unit Operation in Agro-Industry I1I)
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Diffusion processes, phase relationship, stage and continuous operations,
multistage operation with and without reflux steady state operations, gas
absorption, distillation, solvent extraction, leaching, adsorption, ion-exchange
and crystallization.
AAINITNANTINN 4(3-3)
(Biochemical Engineering)
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Application of basic engineering and mathematical principles. Kinetics of
growth, product formation and substrate utilization in batch and continuous
culture of free cell and immobilized cell system. Aeration and agitation, scale-
up and control of fermenter system. Basic principles of downstream
processing. Fundamental of plant, animal and recombinant microbial cells in
fermentation process. Field trip required.
FOLAN BN AUTTHULATNNIATLAN 4(3-3)
(Microbial Biochemistry and Regulation)
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Biodegradation and fermentation pathways. Mechanisms of control.
Characteristic improvements of microorganism by mutation and genetic
engineering.
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(Biotechnology HI)
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Biolaw, ethic and regulation in modern biotechnology work. Biobusiness.
Intellectual property management and advance in modern biotechnology
including genetically modified organisms, nanobiotechnology and gene

therapy.
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(Control and Instrumentation)
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Principle of important measurements, temperature, pressure, level and flow
rate. Mathematical modeling of processes. Principle of process control in
industries. Feedback control. Stability analysis of systems. Frequency
response analysis. PID control and controller design.
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(Food Fermentation Technology)
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Principles and application of microorganisms in fermented food
production, starter cultures and fermented products, types of fermentation
process, operational procedures and processing equipment and quality
control. Field trip required.
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(Fermentation Process Engineering)
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Novel engineering technology of industrial fermentation processes,
metabolic engineering for improvement of fermentation industry, application of
recombinant microbial cell, plant and animal cells in modern industrial

fermentation. Field trip required.
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(Enzyme Technology)
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Principle of industrial enzyme production by microorganisms, selection of
microorganisms, model of enzyme synthesis, cultivation technique, cell
disruption, extraction, separation and purification techniques. Application of
enzyme in industry. Principle of enzyme immobilized. Safety aspect in working
with enzyme. Field trip required.
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(Quality and Safety Control System in Fermentation Industry)
UANNITATLANANNINLATANNLABASBIHARATUIT IUEAANUNITNAIUN

a a

v 1
szuuduFuAruANANNINIRgALUATHARA AT sruLNugIunaniu sy

q

Vo
= 1Y

ezl TeAUd uazngwaneflfendas

Principle of product quality and safety control in fermentation industry.
System for raw material and finished product control. Requirement
fundamental system, voluntary specific system and related legislation.
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(Biotechnology Design)
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Principle of process design in biological industries, mass and energy
balance, design of equipment in production process, production cost

estimation.
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(Waste Utilization)
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Principle and process of industrial waste utilization. Various process

optimization, include factory visits.
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(Alcoholic Beverage Technology)
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Types and production processes of alcoholic beverages. Quality control of
raw material, processes and finished products. Field trip required.
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(Wastewater and Waste Treatment)
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Wastewater characteristics, primary and secondary and tertiary
treatment, principle of biodegradation of organic matter, method used waste
treatment.
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(Selected Topics in Biotechnology)
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Selected topics in biotechnology at the bachelor’'s degree level. Topics are
subject to change each semester.
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(Seminar)
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Presentation and discussion on current interesting topics in biotechnology

at the bachelor’'s degree level.
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(Special Problems)
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Study and research in biotechnology at the bachelor’s degree level and
compile into a written report.
051499 Taseaumnamatuladdann 3(0-9)

(Biotechnology Project)
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Project of practical interest in various fields of biotehnology.



