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Momentum, Heat and Mass Transfer for Process Engineering

UJURNNTIFINTTUNTEUIUANT

Process Engineering Laboratory

nanwmalulagdinin

Principles of Biotechnology

UfuRnswmalulagdanin 1

Biotechnology Laboratory |
FTUIURUIARaIMSITEUTY
FIMIURUIBAAGL AL

18-

BN
3(3-0-6)

3(3-0-6)

2(2-0-4)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

2(2-0-4)

1(0-3-2)
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UM 3 a1AnsAnEN 1

LI 202 009

SC 703113

SC 703114

TE 023 101

TE 023 104

TE 023 105

TE 023 201

TE 023 202

TE 023 301

TE 023 302

TE 023 401

Awdangudmunisdoansiivn

English for Professional Communications
#3TINeveaUNId

Microbial Physiology

U URn15a3TImMeN1099aunSY

Microbial Physiology Laboratory
NILUIUNTUNINTHARLAENEU[URANS 1
Downstream Processing and Unit Operations |
NILUIUNTUNINTHARLAEMIUJURNS 2
Downstream Processing and Unit Operations |I
UHURNSNTZUINMTNAINSHARKALUIEU URNNS
Downstream Processing and Unit Operations Laboratory
nsUszendldinalulagdinin

Applications of Biotechnology
UuRNsmAlulagyIn I 2

Biotechnology Laboratory II
NANLAUBITUTIAINTTY

Fundamental Genetic Engineering

U URNTaNyavesiugIfInTsy

Fundamental Genetic Engineering Laboratory
Iﬂiﬂﬁ%ﬁ\‘iLLﬁzﬂﬂiLUgﬂuLLUaﬂwﬁﬂLﬂﬁmamwsuaﬁaﬂﬁ?nmw

Structure and Physicochemical Changes of Biological Materials

SAUAUIUNUIENRAINZTYUST I

SAUINUIUNUIBNNELEHY

19-

BN
3(3-0-6)

3(3-0-6)

1(0-3-2)

2(2-0-4)

2(2-0-4)

1(0-3-2)

2(2-0-4)

1(0-3-2)

2(2-0-4)

1(0-3-2)

2(2-0-4)
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U0 3 aAnsAneN 2

EN 003 102

TE 023 102

TE 023 103

TE 023 203

TE 023 402

TE 023 403

TE 023 501

TE 023 502

TE 023 601

TE 023 XXX

A15LH3UANUNSDUIUNITVINIIULAL N THAILIAULDIDE 195 BLTID

Work Preparation and Continuing Self-development
NaNIFINIINT AL
Principles of Biochemical Engineering
UAURNIMEaNIFINTINT AL
Principles of Biochemical Engineering Laboratory
afAlazNITeRNLUUNTAaRsd s utinmalulad
Statistics and Experimental Design for Technologists
wialulagvosoulsd
Enzyme Technology
Ufuinsmalulagvaouley
Enzyme Technology Laboratory
Naiwlarn1IAInUDLEs
Pollution and Waste Treatment
UURNsuafivwasnIsMInvasde
Pollution and Waste Treatment Laboratory
nsUsgiuaun ndmsuinmalulagdinim
Quiality Assurance for Biotechnologists
e3YNNGNIYGON
Elective Course
FAUIMUIURUIBANAINZ TIURY
FAUIUIUNUITANEZEL

.20

BN
3(3-0-6)

2(2-0-4)

1(0-3-2)

3(3-0-6)

2(2-0-4)

1(0-3-2)

2(2-0-4)

1(0-3-2)

2(2-0-4)
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UM 4 aansAneN 1

GE 142 145

TE 024 101

TE 024 761

TE 024 773

TE 024 796

TE 023 XXX

XXX XXX

AMZHINUANITIANIT

Ledership and Management

N1598NWUULSHIUATUEAAMNTTUNYAT

Agro-Industrial Plant Design

Funumamalulagdinin

Biotechnology Seminar

NSV DLENBLATINITMIUNALLLAETIN N

Preparation for Biotechnological Project Proposal

AsRAUmalulagdinan

Practical Work in Biotechnology

FIIVNNGUIY LGN

Elective Course

AW NAONET

Free Elective
SAUIMUINKUWARA N TIUISTIY
SAIUIURUWAREZEY

UM 4 aansAneN 2

TE 024 774

TE 024 785

lassmsmanalulagdinamn

Project in Biotechnology

annaAn eI 1UnAlLlagyInIm

Co-operative Education for Biotechnology
SAUTIUIURUIBANAIMNZLTYUZYY
JAUIUIURUIDAAGLEY

21-

“huenn
Hnau

3(3-0-6)
3(3-0-6)

1(1-0-2)

1(1-0-2)

15
132

“i2enn
Hnau
4(0-12-8)

136

“nienn
Annafnen
3(3-0-6)
3(3-0-6)

1(1-0-2)

13
130

i28nn
AnnNafnEn

136



2.7 A195UN8S182U7

BS 951 102 gsnauaznsifufusznaunistudy 3(3-0-6)
Elementary to Business and Entrepreneurship
Seulvvessedv: il
ANNMINEYBIGIAIENILIAGeNTITiHar N TR TSI AIN TN NEINTN19gIAe Tasaang
peAnsMsEanIsiuninensyaranisdanisuazs N snzgiinsgdlasimanunsinnisiny
N13981AN1TIANIIAUNIsHERLagALTulunIAgIiaNIsInNI S U TLAEN1TRUEINA 9385T5H
§INWALAINTUNAYDUARHIANYDITIND
Definition and basic concepts of business, type and operation of business, the impact of
environment on business, entrepreneur, characteristic of entrepreneur, importance, and
nature of management, principles of management and the moral responsibility of business
EN 003 102 maw3saanundeulunsinuuaznmsiauinuiatagedaiiiog 3(3-0-6)
Work Preparation and Continuing Self-development
Heulvvossedvn: il
N1IRRLImMINE NI YEAMTUNITNRUIUTENA 395TTULATITIEIVTTU DIANITUATNIT
Janns msuImsmadasunlaniionsiamndidaiu nisuiulsiedseiiies erdaountdouazaa
Uaeadelun1svingu n13a3ausegala N1sAnBaInInYuarn1sANEEs9assA nMsvmuninngsy
wmaluladansaumeanaznisdeansaolul nsdeudseIRuazaamneadnsay nsileusenuuas
mstaue nsawyadnangaulugii
Human resource development for country development, code of ethics and conduct,
organization and management, change management for sustainable development, continuous
improvement, occupational health and safety, creating motivation, critical and creative
thinking, innovation development, modern information and communication technology,
writing of curriculum vitae and application letter, report writing and presentation, personality
development for leadership
GE 142 145 a1zEiuazn1danis 3(3-0-6)
Leadership and Management
Seulvvessedvn: il
LnAALAENguNefuAEiii yadnam dnwaz wazunumgin nsadefinauLagnis
auluiiy nannisuasngun159nnis A159An15ALee N15TNNIIATIEINGA N1TIANITAIS
Wasuulas msdanisanudauds msdnnisidanagns wuamsmsiaunngiiiuagnisians
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Concepts and theories of leadership, personalities, characteristics and roles of
Leadership, team building and team working, principle and theories of management, self-
management, crisis management, change management, conflict management, strategic
management, development of leadership and management

GE 321 415 vinwensisous 3(3-0-6)

Learning Skills
Heulvvossedvn: il

wnAnuazmLdRgveninugmaFeudluamssei 21 msfAdvia msfndiinesinisdnass
WAREITAUNA NITULAIIMIEITAULMA N15UTEIEU FAT189% n1slsulazdiauslu®eising
ATILNUTIULAZAILTBINTIMNTITINTT

Concept and importance of the 21st century learning skills, digital literacy, analytical
thinking, selection of information sources, information seeking, evaluation, analysis, academic
writing and presentation, academic ethics and integrity

GE 341 511 A15AALRINAIUIMKAZLINEARE MU URA 3(2-2-5)

Computational & Statistical Thinking for ABCD
Heulvvossedvn: il

LAAAEIfUNSAATIRUINLAzTEaRdmSUNSLAY T MR Teanuntsaiym
ndnmsadrsdunouituazlumne weluladfdrauaziniosiolunsuddam nmsdoulsunsuuas
nsruIuNIRTan NMsuseliunaiazySuusanseuiunsuidami A5us55umadnnnis madeuly
WIBINTG ATULEUD

Concepts of computational and statistical thinking for problem solving, analyzing the
problem situations, producing algorithms and models, digital technology and tools for
problem solving, programming and problem solving process, assessment and improvement of
problem solving process, academic ethics, academic writing, presentation and critique

CP 001 001 taUAREMIUNNIYIIN 3(2-2-5)

ABCD for All professions
Heulvvossedvn: il

wuzihwalulagfdviadmiunisdnnisteya nsuszutanadeya nmsussyndlilaausehivg

DAY <3
[
aa v o o

NMIUTTUIANAUUUNGULLS ms%’ﬂmmmﬁumuazmmLﬂuﬁaué”maﬁm&a analdundviadunugy
uSonwutunusi duanseniestunuzi fiag1en15Ussynaldlususiig 9

Introduction to digital technology for data management, data processing, applying
artificial intelligence, cloud computing, data security and data privacy, introduction of
cryptocurrency, introduction of blockchain, introduction of smart contract, example

applications in various areas

23



GE 363 789 f{Usenaunsaineassa 3(3-0-6)

Creative Entrepreneurs

Seulvvessedn: il
ANANYMEEUTENOUNNT NaNaTesIIdmTufUsEnaunNs AuSURAYeUARdIALYaI83ANS
N15a319u599309 N13ARAUNIR N1TUATIERRRIA NITMUNEMNU NMITINURUTIA NTATIRUTUA uaL
w3seen1sin mstfidediy Matisean® warnsUsuidiunadsznouns

Entrepreneurship characteristic, morals for entrepreneurs, corporate social responsibility,
motivation, decision making, marketing analysis, investment fund, business plan, branding &
trademark, basic accounting, tax payment, and business evaluation

LI 101 001 AWDINgE 1 3(3-0-6)

English |
Feulvvossedvn: il

fimuinwenise1u Weu ya s ludinusedriu msdniossnifsifunuies nsuans
mmifﬁﬂ NISUTIYIYYATNAIN NITUTTYI8ANYUEAY deves anufl nsmsivaeuauidile
Aume MsueniaUszaunsel (nesaudlemsedu 1 Saszdu 5)

Development of reading, writing, speaking, and listening skills for use in every-day life;
expressing feelings; describing personalities, human characteristics, objects, places; inspecting
and understanding meanings and relating experiences (Levels 1 to 5)

LI 101 002 AWDINGE 2 3(3-0-6)

English I
Feulvvossredvn: 000 101 we LI 101 001 %30 Liwuw

Wnwen13ila we o1 Weu TuuSumdaivnisiesdu mﬁLLﬁmmmiﬁﬂ A3ReR1aY N3
Wisuileu uavnmsuansaudniiu (nesanilemseiu 2 Ssvsu 6)

Listening, speaking, reading and writing skills in basic academic contexts: expressing feelings,
asking questions, making comparison and contrast; and expressing ideas. (Levels 2 to 6)

LI 102 003 AWDINgE 3 3(3-0-6)

English I
Heulvwessedvn: 000 102 wie LI 101 002 %3 sy

Winwen1sila wa 911 Wew WAvINs msidiaue nsedusiy NIULERIANLAALITIL A5AAIY
nsdlanummeanuiun msdulamnuddy (nesautlomsesu 3 Sesedu 7)

Academic English skills in listening, speaking, reading, writing, presentation, discussion,

expressing ideas, interpretation, understanding context clues, finding main ideas (Levels 3 to 7)
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LI 102 004 AW19Nge 4 3(3-0-6)
English IV
Seulvwessedvn: 000 103 wie LI 102 003 %3 sy

Finwensils wa 81 Weuddininistugs mailaussens mawansauAndiutuidessig
nswawteltiutin nMssTenuanunisel Mieseiteyatiians nadeudsnny (assanion
3¥AU 4 D93E6U 8)

Listening, speaking, reading and writing skills focusing on academic uses, expressing
opinions on given themes, inducing speaking, reporting situations, analyzing information, and
essay writing. (Level 4 to 8)

LI 202 009 aredsngedmsunsaeansludundin 3(3-0-6)

English for Professional Communications
Feulvvesseiv: il

1598319011890y AN nann1581u N15ils N1sue N1SWeN nsuaue nsAuAIIYeya
lngldnwdangu nmsiwszideya uazmsiansalvssinuluuiunvesendn

English language structures, vocabulary, principles of reading, listening, speaking, writing,
presenting, research of information in English, analysis of English information and criticism of
issues in the professional contexts.

SC 101 007 F2Angwialy 3(3-0-6)

General Biology
Heulvvesseiv: 1l

nannIn1edvine Tnssadauagminiveawad ndsnuiudin anudeidowesdinuaziug
Aans N1sduiuguaznIsvauINITmaINIsUfaus lassasuazassingvesdnd deingd uas
AanssuvesyudiinasoszuLdie

Principles of biology, structure and function of cells, energy and life, continuity of life
and genetics, animal reproduction and development, structure and physiology of animals,
ecology and human activities on ecosystem

SC 101 008 UfiAN3T2Imevily 1(0-2-1)

General Biology Laboratory
Feulwesseiv: SC 101 007 wiasedwau SC 101 007
nanaaesUftRnisliaenadesiuin SC 101 007 Fngwhly

Laboratory experiments to accompany SC 101 007 General Biology
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SC 201 006 UftAnsiasinaly 1(0-3-2)
General Chemistry Laboratory
Foulvvessedun : 183w1A72U SC 201 005 w3o $183¥1AIU SC 201 007 %30
318381A73U SC 201 008
UivAnsiAeafuiiionnluien SC 201 005 afifialy (General Chemistry) SC 201 007 iadl
UFIU (Basic Chemistry) ag SC 201 008 Lﬂﬁﬂé’ﬂﬂga (Fundamental Chemistry) laun wadia

43

De =D

] 1Y

fugudmsuluinisadl Usunaduius nsmigesluanavesnielaimsanisussenaldngveu ia

9
¥
= I3

devnimifnluana tassasemeluresouds mamininluenavesansiliszmeuar laiuandaly
fviazatelaesnigadenuds sumall wadiaindn nsmduduvesdjizernisaaiediives
‘lﬁiﬁimumaiﬂﬂl‘dﬁﬂ’ﬁl%L‘Vliﬁ]ﬂi@]/L‘UﬁLLﬁSﬂ’]iLW%EJ%JﬁWi@Bﬁ’]EJL‘Uﬁll’]@lij}u ﬂ?ﬁ%Lﬂi’]BﬁL%ﬂﬂmﬂ’]W
dmsunouleoau uaz MAAATIERTIRUn N mSuLAnlaoaY
The laboratory experiments related to contents in SC 201 005 (General Chemistry) , SC
201 007 (Basic Chemistry) and SC 201 008 (Fundamental Chemistry) such as basic techniques
for chemistry laboratory, stoichiometry, determination of the formula of hydrate salts,
application of gas law for molecular weight determination, internal structure of solids,
molecular weight determination of non-volatile and undissociated compound by freezing
point method, thermochemistry, galvanic cell, determination of reaction rate of hydrogen
peroxide dissociation, acid/ base titration and preparation of standard solution, quantitative
analysis for anions and cations
SC 201 008 AfivaNYa 3(3-0-6)
Fundamental Chemistry
Feulvwessedvn: se3wrmau SC 201 006
lassadoznon Wusziall A151959uazs NS lanzunsuddu veuds Usuu
duiius veunauazasavaly szuunsaeleudidnaseu wia saunamansiall oavnaransiadl
augaLAiluazaunalosay wildiadus ualivwaransuaiy
Atomic structure, chemical bonding, periodic table and representative elements,
transition, solid, stoichiometry, liquid and solution, electron transferring system, gas, chemical
kinetics, chemical thermodynamics, chemical and ionic equilibrium, nuclear chemistry and
pollution and pollutant
SC 201 101 iAfiBurIdugu 3(3-0-6)
Basic Organic Chemistry
Heulvwessedvn: sie3vau SC 201 102
lassaseznon Wusziall lovilawdu nia-wa lelasansueu dawnu dafu dalal axlsun@n
aweslawnll danatglan daneged Huea Bwmas dwenlyd 985 lan Alvu NsAAISUBNTANLAL YIS
uay Lol
Atomic structure; Chemical bond; Polarity of bond and molecule; Functional groups;
Structural writing; Alkanes; Cycloalkanes; Alkenes; Dienes; Polyenes; Alkynes; Benzene;

Aromatic compounds; Alcohols and phenols; Ethers; Epoxides; Stereochemistry; Organic
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halides; Aldehydes and ketones ; Carboxylic acids and their derivatives; Amines
SC 201 102 UfTRNsATBuvEINugIL 1(0-3-2)
Basic Organic Chemistry Laboratory
Feulvvessedv : 13AIu SC 201 101
MIANKEN MIMaavasLvan Iaifenuaynisndu lasnlnsns il msada lelasansueudus
war laidudn aweslewndl wensgeduariluea dafleduarAlny nsaansuenddn weflu uaznisafa
ihifumeussmenite
Crystallization, determination of melting point, boiling point and distillation,
chromatography, saturated and unsaturated hydrocarbons, stereochemistry, alcohols and
phenols, aldehydes and ketones, carboxylic acids, amines, and extraction of essential oils
from plants
SC 202 302 ARWANDLBIYINN 3(2-3-6)
Biophysical Chemistry
Heulvvossedvn: il
QUNNAANAASLATLUTEUUNIITININ N15UTEENARNUAMNINIAKAENY TN AIATUNIATININ
ansazaneilithlui sauwamanfindlussuuAadlin amsavanedidninsladuasadlnin naufua
nsdunsnaaesidenadasiuiiemussens
Chemical thermodynamics in biological systems, biological applications of phase
diagrams and phase rule, non-electrolytesolution, chemical kinetics in living systems,
electrolyte solution and electrochemistry, practical experiments based upon these topics
SC 202 401 ARAATIZH 2 2(2-0-4)
Analytical Chemistry Il
Seulvvess1edun: SC 201 001 w3o SC 201 003 w30 SC 201 005 w30 SC 201
008 %38 SC 201 009
auaaaedoulunisiinsgilagyiunn vénnslnsed doyalubead nnslinseidu
fuguisfunsieszimusmalasendendnnsiieszilaeusinnsd wadufstunisinmse
wazmwTzilaenmsiaimn Srsduioatunmseanazney
Errors in quantitative analysis, statistical treatment of analytical data, fundamental of
analytical chemistry concerning quantitative analysis based on volumetric methods
withemphasis on titrations and gravimetric methods with special emphasis on precipitation
SC 202 402 UjUAMsIATIATIEN 2 1(0-3-2)
Analytical Chemistry Laboratory II
Feulvvassedvn: SC 202 401 vi3ese3wAIU SC 202 401
AnsliindnuwlddunsuazieusiferiumaiaiigndesessiinseilasUiimnsuaglagns
Fndwmin msvnastaraenndosiuiemluden SC 202 401 wiliiAsIe 2
A laboratory course to acquaint students with proper techniques in volumetric and
gravimetric analysis. Experiments are related to contents in SC 202 401 Analytical Chemistry Il
0SC 401 001 ARIAANEASAMTUINGIAEATHVAN 3(3-0-6)
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Mathematics for Health Science
Heulvvossedvn: il
fnuanisdadutunuzid guisdendamans suadeinngilussuiu dauazainy
soillosasilaidu eyiusvesilsidulagnsussgndveseyius nasswesoyims Udiusuazinaia
MameUIRLS MsUszendAUiug aunaiBseyiusansysusuiviliagnsUszgnd
Introduction to linear programming, mathematical induction, analytic geometry in plane,
limits and continuity of functions, derivatives and their applications, differential, integration
and techniques of integration, application of integration, ordinary differential equations and
their applications
SC 501 000 WandiTosdu 3(3-0-6)
Elementary Physics
Feulvvossedvn: il
noufwazn1sussendvainadans namansvediva anusoukasaurnamansnszualnil -
Biannseling 1@ Wirurans Nandozmen dudupnnsed
Theories and applications of mechanics, fluid mechanics, heat and thermodynamics,
electric current electronics, acoustics, optics, physics, atomic radio activity
SC 501 003 UftiANsHANFMILU 1 1(0-3-2)
General Physics Laboratory |
Heulvvossedvn: il
mMsiauazmsiiazideya nMITuusigos lugdanuureds gnduuriniegiadie 1aiesds
At Msinmamisvesveanailaslinguesaland wamansnsvau dseansuesns
genesnudy nsduiedluieninid way nsvnaseaLan
Measurement and data analysis, component of force, Young’ s modulus, simple
pendulum, Westphal specific gravity balance, viscosity measurement using Stoke’ s law,
rotational dynamics, coefficient of linear expansion,resonance in air columns and Meld’ s
experiment
SC 702 101 9a¥2meiily 3(3-0-6)
General Microbiology
Seulvvessedvn: il
yanM LAz sIfegdmiundenanssmiviaciig 4 msdundeuaznisdndiuun
Uszinnwewuniite 1esn ¥ uazamsne Tavuinis N15LA3YNITAY LALNITIAEAUNTY Ly

o¥

1%
o

uUeATLLarUsAmanueagAunId nlAufuInewazlsaiiAnangdunie 9aTainevesiu 1 1
\dy 919175 U LAYRRAINNITY

Working principle and slide sample preparation of various types of microscope,
nomenclature and classification of bacteria, fungi, viruses and algae, nutrition, growth, death
and destruction of microorganisms, metabolism and microbial genetics, immunology and
microbial disease, microbiology of soil, waste water food, milk and industry.

SC 702 102 UFTAN133aTIMemalY 1(0-3-2)
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General Microbiology Laboratory
Heulvvesseiv: Tl

nslivesufoRnsgatingdunusz ﬂ’mm%sma’]mil,??mL%@LLavmsﬁﬂﬁUaam%ya waile
mﬂamamwamwm mwmmcﬂLLaummuwaumsﬁuumu mumt,aumms nsldnaesgansseu
nsenw e msfeuduuniie mi‘mmaLLaumismsmmimmaqL%afoauma

Introduction the use of microbiological laboratory, media preparation and sterilization,
some microbiological techniques, determination and enumeration of microorganisms in
drinking water, milk and food, use of microscope, study of fungi, bacterial staining, destruction
and inhibition of microorganisms

SC 703 113 &3353n1U09aUNTY 3(3-0-6)

Microbial Physiology
Lcéauvl,‘uﬁumiﬂﬁﬁ“m: SC 702 101# %38 SC 751 103#, SC 702 102# %30 SC 751
104#

Tassaavovadqaundsuazming nsvudsasiiuinesnwadqdunid nsaimdany i
fl nMs1a3esgdunIduaznisaiuay nszvIunsaiazaatslunuafiSeiiainsenisliies
nszuIuMsasuazaatsasiulawmse lulasiau ladu nssurunisadiansaesiily Aasulazisdnu
msmuqumﬁLLamaaﬂﬁumﬁuﬁLﬁmsﬁmﬁ’umsdaaaawmﬁulatmm

Structures in microbial cells and their functions; microbial growth and regulation;
permeability and transport; adenosine triphosphate ( ATP) production; metabolism of
autotrophic bacteria; metabolisms of carbohydrate nitrogen, lipid; biosynthesis of amino acids,
purine and pyrimidine; catabolite repression

SC 703 114 UHUANIIHIIING1VDIQAUN3E 1(0-3-2)

Microbial Physiology Laboratory
Feulvvessedv: SC 703 113 wiosedwau SC 703 113
nsAnwlasaiIueadausuarasAUsenauTanead LUslanataraiuailise N1sNTEAuNIT
afauaznssenveseulaaled N1IAn15asYeeaAunIs Mawmieniwaznisdudinisdaiaey
wulesl uaziladomsdanndonuisussmaninaiensiaiauosdunis

Practical work on microbial cell structure and cell components; bacterial protoplast;
activation of bacterial spore and germination; microbial growth measurement, enzyme
induction and repression; and some environmental effects on microbial growth

SC 803 305 Fuafinugnu 3(3-0-6)

Basic Biochemistry
Feulvwessnednn: SC 201 101 ude SC 202 103 w3a SC 201 103 e SC 212
103 %138 SC 201 103

Faediugruierfuiaivesansiiluana wulediazlaoulsl Tmduuagnagnsveny
WIUeATURAZNIAIVAY WUNUBATUTeIRISIulanse NsvudiBianaseutazoandiniivivoalnia du
WAZNNTHILATIZILEN LULNUBATNVDIATUA WUVUDATUYBINIAREdlY WUVUDATUIBINIATlIAGDN N3
FUATILYAOUD LagnsuanseanYesdy
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Basic biochemistry regarding chemistry of biomolecules, enzymes and coenzymes,
bioenergetics and the strategy of metabolism and regulation, carbohydrate metabolism,
electron transport and oxidative phosphorylation, and photosynthesis, lipid metabolism,
amino acid metabolism, nucleic acid metabolism, DNA synthesis and gene expression

SC 803 306 UfTAMITAATNUgIY 1(0-3-2)

Basic Biochemistry Laboratory
Foulvrassedwn: SC 201 101 way 518391A3U SC 803 305 w38 SC 202 103
uaz 3187391A2U SC 803 305 139 SC 202 104 uag 518797

AU SC 803 305 30 SC 212 103 waz 187391A7U SC 803
305

UftRnstaieadesiuilenluiviussens SC 803 305 Tuadiugiu
Laboratory related to contents of SC 803 305 Basic Biochemistry
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TE 021 201 waluladTanmidosdu 2(2-0-4)
Introductory Biotechnology
Seulvveasedn: 1l

AMUNLELAZTIRUINITTamAlulagTIn N aFesTTuvestnmalulagdinin waluladyiniw
TundysAnemansuagimnssumans weluladTanmiiAeadesiudinusedriu anufeatoses
a1vmaluladdinmaviginisaiuas o wualduesaunaluladdinmluddneaansuazluida
AMINTTUFFNTATUFN 9]

Definition and evolution of biotechnology, ethics of biotechnologist, biotechnology in
scientific and engineering viewpoints, biotechnology in daily life, multidisciplinary of
biotechnology, trends of biotechnology in science and engineering aspects

TE 022 101 wdnAsNugIUMEIAINTSY 2(2-0-4)

Basic Engineering Principles
Heulvvossedvn: id

UngIAINTSUATEUIUANT wiasdlelunseuiuns LLazqmwwamam%‘ﬁugm

Introduction to process engineering, process equipment and basic thermodynamics

TE 022 102 nsanglouluuunu ANUSoU wazula

AMTUIAINTIUNIZTUIUNNS 3(3-0-6)
Momentum, Heat and Mass Transfer for Process Engineering
Soulvvessnedn: TE 022 101# wagseiwau TE 022 103
nann1sanelouluuAL @mﬁmﬁaﬁuawaalwaﬁﬂmLﬁauLLamaﬂMauauﬁﬂmLﬁau YUAVDINTT
Inavesveslnauasisdluadiiuues aunanalassunaraunisdeiies augandsnulagsu auna
Tudnlag s vannisanglounnuiouluanusasiuagluanuglinaii nsussandnisanslou
AMUTIU wann1saelauLIa

Principles of momentum transfer, properties of Newtonian and non-Newtonian fluids,
types of fluid flow and Reynolds number; overall mass balance and continuity equation,
overall energy balance, overall momentum balance, principles of steady state heat transfer
and unsteady state heat transfer, applications of heat transfer, principles of mass transfer

TE 022 103 UHURANITIAINTIUNTZUIUNS 1(0-3-2)
Process Engineering Laboratory
Feulvwessedvn: edviaau TE 022 102

NITHUTIBIIUNIAINTTY ﬁmmaﬂﬁaLLUﬂu"?mﬂﬁmaﬁumumi nsuauedeyatazng
Wans ma‘mmaaﬂmmLiaiuaﬂumuai Lmaﬂmmm‘wuﬂ summaﬂmamam”lmﬂﬁa mﬁamaﬂiu
svuuviailesanusadenniu Sasdiunnutusazanutuduing mimLLa NISNIANTOU mimﬂ
Tourufousiuuazszuumanedlulawniing wdssanUdsuaudou w3oshanudu duuszans
ANTLNS
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Engineering report writing, definition of parameters in process engineering, data
presentation and curve fitting, Reynolds number experiment, viscometer, flow measuring
apparatus, friction loss in piping system, humidity ratio and relative humidity, conductive and
convective heat transfer, overall heat transfer and thermodynamic system, heat exchanger,
refrigerator, diffusivity coefficient

TE 022 201 nsldiaFesfiomanaluladTannuazaaasnds  2(2-0-4)

The Use of Instruments in Biotechnology and Safety
Feulvwessedvn: sedvianu TE 022 202

unih eavaeadelusrumaneluladfinm anudiuguiefuieiasdieinemans Tiun
wosda nifedussduloth govandou funuuuiiuaziven ndesgansaat duasmteunzdamniu T
Wanarlindalusfi uialasunlangil foviined indeayuinios guuiBenuds wazaalnsluln
fnos

Introduction, bio-safety in biotechnology, basic knowledge about scientific instruments
including balance, autoclave, hot air oven, static and shaking incubator, microscope, laminar
flow and fume cabinets, pipette and autopipette, gas chromatography, pH meter, centrifuge,
freezer and spectrophotometer

TE 022 202 UfiAn1snsldiaTasiiomamaluladianmuazainudasais  1(0-3-2)

The Use of Instruments in Biotechnology Laboratory and Safety
Feulvvessedvn: edvimu TE 022 201

unth sufusazanuvasndeluviosufiainig msldiedesdle léun inTesda devaniou nifo
fausadule dun ndesganssmi Dunuastiundnluif@ uwialasulans@l fowiines iy
wies way awalnsiilafines

Introduction, regulations and safety in laboratory, the use of instruments including
balance, hot air oven, autoclave, incubator, microscope, pipette and autopipette, gas
chromatography, pH meter, centrifuge and spectrophotometer

TE 022 203 wanwmalulagdanin 2(2-0-4)

Principles of Biotechnology
Seulvvassedvn: SC 201 101# wagsedvrmau TE 022 204
anudfguagnszurunsmameluladdinm fagavildlunszuiunmamanaluladdanw
nsfndenuazfuinuidegdunid masdsund e slauasd numrresiuseAzemedann
nsUfulssaneiusuesgaunislasmis nhliiAnnsnanetus mm'}fu,azwmﬁﬂﬂuugmmaﬁuq
Amnssuiiloudulssaneusyaunds lwadiis uaziwaddnd wazn1suszgndldinaluladdininlunns
WamanAnlngn1sAUANIEATIEY

Significance and biotechnology processes, biological raw materials used in
biotechnology, screening and preservation of microorganisms, starter preparation, types and
characteristics of biocatalysts, strain improvement of microorganism via mutagenesis, basic
principle of genetic engineering techniques for improvement of microorganism and plant cell

and animal cell and biotechnology application for increase products by metabolic pathway
regulation
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TE 022 204 UfUANsmalulagynin 1 1(0-3-2)
Biotechnology Laboratory |
Seulvveasedn: s1edwaau TE 022 203
wadafiugunsuiiinsmanelulaiinim aseiiuarnisaiouasiad wadenis
Ansgimesdusznavresingiu mawiouingiuiieldlunszuiunsudin msdauenuaznis iy
Shwqduvsd
Basic concept in biotechnological laboratory, chemical and solution preparations,
analytical techniques of raw material, raw material preparation for fermentation process,
isolation and preservation of microorganisms
TE 023 101 N3EUIUNTUAINTHAALAE MUY UANTT 1 2(2-0-4)
Downstream Processing and Unit operations |
Feulvvossedvn: TE 022 102# uags1edwAu TE 023 104 uag TE 023 105
UM MITILUAZANAZADU A1TATO NITUEAMIBLUNLUTY miquum"dJIEJ\‘i nsanm n13vilAgad
wAN NSRALY, mi@m%m LaYNISNAY
Introduction, coagulation & flocculation, filtration, membrane separation, centrifugation,
extraction, cell disruption, adsorption, absorption and distillation
TE 023 102 %#anN3IAINITINYAYL 2(2-0-4)
Principles of Biochemical Engineering
Feulvvossiedvn: TE 022 1024, TE 022 203# uags1eiwnau TE 023 103
unun iU'iNLLa”%umaﬂmUQﬂimmmw muﬂs“ﬂaULLa”mamummatlgmmmmw N19AIY
hay mimaﬂumﬂgﬂsmmmw mawmaamﬂumamu s ndelunszuaunisuen suluy
ASLUIUNITUINUUULUADS WaLund wasseLiles mimaiauaaﬂmf\]uiumiawgﬂimmmw
nszuIuNITMITnluanInveInds udnnsiazisnisvenguin nann1sesiulelwulees nsEuIUAIS
WnsAsLTad LA wadd R itonERasTae LUUSIaMarN1T AR UUNSEUIUNINISTIA Y
Introduction, configuration and types of bioreactors, bioreactors components and
control, agitation and mixing in bioreactors, power required for agitation, sterilization in
fermentation process, modes of batch, fed-batch and continuous fermentation, oxygen
transfer in bioreactors, solid state fermentation process, principles and methods of scale up,
principles of biosensors, process of plant cell and animal cell culture for bio-products,
modeling and simulation of bioprocess
TE 023 103 U UAN1smanIAINIsuTIAY 1(0-3-2)
Principles of Biochemical Engineering Laboratory
Feulvvessedvn: edvaau TE 023 102
ﬂ’]‘iﬂnﬂaaﬂﬂaumﬂ’ﬁﬂi”ﬂamﬂ’m nsAnwIsUTIazviinvesdmdn SULLUUﬂ’lﬂwaLLa”mﬂ%
wassulugdendnnau msanmaiumwaumwm NSTUIUATHINLUULUAS N1581810 upandiaulu
damln nszuaun1svsinluaninveauds nseenuuudamin nannisuagisnislunisvensaun ns
NADILUUNTEUIUNITVIIN
The laboratory experiments consisted of configuration and types of fermenters, flow
pattern and energy consumption in stirred tank bioreactor, sterilization sterilization in
fermentation process, batch fermentation, oxygen transfer in fermenters, solid state
fermentation process, design of fermenters, principles and methods of scale up, simulation of
fermentation process
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TE 023 104 NILUMUNIUSNITHAALALLUHUANTST 2 2(2-0-4)
Downstream Processing and Unit operations Il
Seulvwessedvn: TE 022 1024 wags1edwaiu TE 023 101 uaz TE 023 105
MsTEe MIAnUEN NSlfuis nsusnuaznsiuTansnanseilusiu nsnvaeuey
Udgvivewdndnuslusiu nsnsaauaunmndndusideufalasnlansfluazlasuilan 51
YDUVAIAUTTOULEN N1TTHUNAMNNNINATVDINEATDN
Evaporation, crystallization, drying, separation and purification of protein, purified
protein product assessment, assessments of product quality by gas chromatography and high
performance liquid chromatography, chemical product classification
TE 023 105 UfuAn1snssurumsvasnisuanuasvieu)ianis  1(0-3-2)
Downstream Processing and Unit operations Laboratory
Feulvvessedvn: s1e3viniu TE 023 101 uag TE 023 104
AMITIURAZANAZNBY N15NTBY NsviTliwaduan n1sada n1snduy N139A4U NIIANKAN L33
Hawmstulasulnns il lasunlnnsivesnadaussousge Bantnslnida nsefusenalfifinis
Coagulation & flocculation, filtration, cell breakage, extraction, distillation, adsorption,
crystallization, gel filtration chromatography, higch performance liquid chromatography,
electrophoresis, laboratory results discussions
TE 023 201 n1sUszendléinalulagdanin 2(2-0-4)
Applications of biotechnology
Heuluvesseiv: TE 022 203# wazs1eduaiu TE 023 202
msdssgnaliinalulag@anmludusing iy gramnssuemsuasiatesiu nsinuasuay
PRANVINTTUNYAT NITAUAFUAIN LN UasBalina S3uNI N1IHEANGIUTINM
Applications of biotechnology in various fields such as food and beverage industries,
agriculture and agro-industry, medical healthcare, pharmaceutics and biochemical products
including biofuel production
TE 023 202 UfUAn1sinalulagyanin 2 1(0-3-2)
Biotechnology Laboratory I
Feulvvessedvn: sie3viniu TE 023 201
Anufiansmameluladdrnmiifeadestufinnisdiiuauide wu maeioutaguay
winsite mawTeande wasndudogdunid mawSeuomaisntogdunis nsvin mafufedis
wardEmsdiaTesinng q 1 manAunesa wavagUnansnaes
Biotechnology laboratory practice deal with research methodology such as materials
and instrument arrangement, microbial and inoculum preparation, formulation of microbial
medium, fermentation, sampling design and analytical methods including experimental
discussion and conclusion
TE 023 203 @dfLazn1999nuUNITaaaddnsutinimalulad 3(3-0-6)
Statistics and Experimental Design for Technologists
Seulvvesseiv: Tl
un1 AUEIE T uLAZNITLANLAITBNAN NATA N1TVAFRUANNRFIU TEUULAZITNITEY
F9819 m’n’mLLmumsmaaaLﬁaﬁUszmﬂiaaqmjm nFINRBHUNSIAaoILuUtlaTefen 353ATIE9
LazUTEiuNg N1539uNUAITNAaUUateUady wagnismianuduiusseninwateya n1sld
Tsunsumeadalunsinsigvideya
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Introduction, probability and data distribution, hypothesis testing, sampling system and
methods, experimental design for two-group population, experimental design for single factor,
analysis and evaluation, experimental design for multiple factors, data correlation analysis,
application of statistical program for data analysis

TE 023 204 (3ashnassniamaluladdanm 2(2-0-4)

Selected Topics in Biotechnology
Heulvvossedvn: il

shdesumeluladuazmsineinsmesnumaluladdinmluavisa q faulaluiagtu 3
ﬂiaUﬂqmmﬁ’mqmamﬂiﬁu MSUNNELATAFTNTIN NMTNBATHAZINGINTEUNaN 1T EwMInGDY
LaZNITAIUAL

Recent topics in biotechnology techniques and scientific knowledge in various areas of
biotechnology such as industrial biotechnology, medical and pharmaceutical biotechnology,
agricultural biotechnology and pollution and environment control

TE 023 205 wialulagw3lulafinuazlnslulafn 1(1-0-2)

Prebiotic and Probiotic Technology
Feulvvossedvn: il

Teruuazanuddguamilulefinuazinsluledin audnvaziaznisndnydunidlnslulaedn
AanvuzkasNsHaanslulafin nsUszliumnulasndevewdndue nsuszendldnslulefinuas
Insluledinlugnainnssy

Definition and the importance prebiotic and probiotic, characterization and production
of probiotic microorganism, characterization and production of prebiotics, product safety
assessment, applications of prebiotic and probiotic in industries

TE 023 206 wannmsAuaslumnalulagnisndn 2(2-0-4)

Principles of Calculation in Fermentation Technology
Reoulyvessiedvn: lidl

Ui ﬂi”mumiwﬂLLav’mmuﬂﬁé’ﬂumvmumwmﬂ msfnainededumalulagnng
wstn (U Nsasumiae Usuamﬁmwmiaaaﬁmmmm Usgdndnimmsusuanmingau Usuiu
ANTEUIUG mal@m’mmwg HalAT3e OMIINITHAR Uiuamm‘wmwm) N1391ABILUUNTZUIUNITNIN
MEANNINNANAAIENS N1IYIAUARALIS

Introduction, fermentation process and fermentation feedstocks, calculations relating to
fermentation technology (e.g., unit conversion, hydrolysis efficiency, pretreatment efficiency,
stoichiometry, theoretical vyield, actual yield, productivity, and fermentation efficiency),
process modeling using mathematical model, mass balance calculation

TE 023 301 MENYAVBINUTIAINTTU 2(2-0-4)

Fundamental Genetic Engineering
Heulyvessedun: SC 803 305# uags1eiuaiu TE 023 302

IﬂiflaiNLLa mimmiﬂ“wmmmﬂaaﬂ VlVlﬂMu’]VlL‘UumiwuﬁﬂiiiJ NTAS1AOULDEANUNEL N3
AumuasiassutuduiSueitiufisents wazthanlaau ﬂgmmaﬂiﬁwaammia NILATIUALOULD
WIg BUALATNITIAIIUEAALINUY LVlﬂuﬂm'ﬁmmauLaLﬁmawaaw’lmu wavwadafildlunisnsaa
GlLZREY ‘ViiaLaaﬂL‘Wuwaameumlmum@maawmau mimmmumﬁakﬂwmamLauwwmﬂfﬂ
weluladfransaumneidosdu waznsmuauaUasadslunsldadadidinilasunsdaussdulu
wiAlulagyinIw

Structure and synthesis of nucleic acids as genetic material, construction of a
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recombinant DNA, identification and preparation of a gene of interest which is desired to be
cloned, polymerase chain reaction, preparation of cloning vector, host cell preparation, gene
transfer method, screening techniques for the desired clone, DNA sequencing, bioinformatics
and safety regulations for using genetically modified organisms in biotechnology

TE 023 302 U URAN1IVENYAYRINUTIAINTTY 1(0-3-2)

Fundamental Genetic Engineering Laboratory
Seulvvessedn: s1e3wieau TE 023 301

Uftansiifeadostumadaniafugiainssu wu msﬁumLLaﬁmeuﬁsﬁamaﬁwu%ﬁwm
'3”91‘UillLﬁﬂﬁiﬂﬂiﬁﬂiLLﬂﬁMﬂ@MW?LG]E]?LL@ 5°UU§ﬂu%auaaau1au ﬂ?iﬁﬂﬂﬂLQ‘UL@LLa a’mama 1N
E‘NZJ‘U'JG]ﬂ’li'JLﬂ'ﬁ?‘”ﬁﬂmﬂﬂ‘wLL@‘”‘U'ﬁlI']EWUEN@L@HLE]LL@”E]”]iLE]UL@WﬁﬂﬂvLﬂ ﬂ?iLWﬂJUﬁMWﬂAUUW@@Qﬂ’]iWJH
Ugﬂsmaﬂis‘awaamawa ﬂ’]iL"UE)ﬁJ@’e)EJu‘iflﬁu‘l%ﬂUﬂL@‘HL@‘W’]‘VIULWE)ﬂi’]\‘ﬂNa’]ﬁﬂJﬂaﬂNﬁﬁJ ﬂ’]iﬁﬂﬂ’]?JEJ‘lJLsU’]
E“lLL‘UﬂV]L'iEJLLauﬂ@La’e]ﬂLLUﬂV]LiﬂWiﬂi‘UWﬁWﬂﬂJﬂaﬂNﬂu ﬂ’ﬁ'JLﬂ'ﬁ’]uﬁaWﬂUUQWaiaiwWUENEJUWIﬂauVLG?ﬂﬂEJ
I‘ﬁﬂil’miﬂﬁLﬂi’]uﬁ/i@’msﬁﬁl"lﬂﬁﬂiuﬂ‘l_limLﬁQﬁ ﬂ’]iLLﬂﬂﬂ@@ﬂ‘U@ﬂI‘Ui@UQﬂNﬂﬂJI‘IJLL‘Uﬂ‘I/ILiEJLLﬁu’JLﬂ’i']uﬁ/i@?l&l
7% sodium dodecy! sulfate polyacrylamide gel electrophoresis (SDS-PAGE)

Laboratory experiments correlated to genetic engineering techniques: searching and
analyzing the molecular data using computer programs and online databases, DNA and RNA
extraction from living organisms, qualitative and quantitative analyses of extracted DNA and
RNA, targeted gene amplification by polymerase chain reaction (PCR), ligation of the gene of
interest with the cloning vector to construct recombinant DNA, bacterial gene transfer and
screening techniques for the desired clone, sequence analysis of the cloned gene using
programs in molecular biology, recombinant protein expression in bacteria and analysis by
sodium dodecy! sulfate polyacrylamide gel electrophoresis (SDS-PAGE)

TE 023 303 walulagyinnszauluana 2(2-0-4)

Molecular Biotechnology
Heulvvassedv: TE 023 3014

waluladfduloaenau ﬂﬁﬂigﬂﬂﬁﬂ‘gmﬂiuiag%?ﬂﬂWi”ﬁUiuLaﬂaﬁﬂuﬁN6] laun sguuns
LLﬂﬂ\‘iaE’Jﬂ“UaﬂEJUGLUIUSLLﬂSIEJG]LLa EJLL?"ISI’EJG] mamﬂmemmqmsmmmauma msmumammauma
nsItadelsasyauluiana aguuazansildlunisttolsa matidaasuafuniedanimuasnisld
ﬂiu‘[wumﬂmma mimuaumﬂwamm%mﬂmﬂiu‘lasﬁmmw ﬁ')’lllﬂa@@ﬂEJV]NGU’JJY]WBI’]MTUQ’WU
sruneluladtinnadielva nsandnsvnsanssivimanaluladdanm

Recombinant DNA technology; applications of molecular biotechnology, ¢ene
expression in prokaryotes and eukaryotes, microbial synthesis of commercial products,
microbial insecticides, molecular diagnostics, vaccines and therapeutic agents, bioremediation
and biomass utilization; regulating the use of biotechnology, biosafety for modern
biotechnology, patenting biotechnology inventions biosafety for modern biotechnology

TE 023 401 lassarauaznswasuuvamnaaiinenmyssiagdanm 2(2-0-4)

Structure and Physicochemical Changes of Biological Materials
Heulvvessedvn: SC 803 305#

Tassarauazmsidsunlamaaiinenmvesiagiiniw sufensuszgnaldlugnamnssy
Frnnvemmeduvanilsiuazaniu Wiy Tty anslindusa dsssuniluems

Structure and physicochemical changes of biological materials and also the application
in biotechnological industries of polysaccharides, lignin, proteins, lipids, flavor and color
compounds
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TE 023 402 wialulagioulwsl 2(2-0-4)
Enzyme technology
Seulvvessedun : TE 022 203# wazseivimiu TE 023 403
anudluiieafuieulssl nsnaneuluflusedugaamnssy msvineuledliuigniuas
nsfnwdnwuzvaseulel nsfnvivaunamansusseulyl vannisiazisnisniveuled n1g
Uszgnaldioulasilusueng 9 1y 99avnIsy Mg Lagn1nsIaingei
Introduction to enzyme, industrial production, purification and characterization of
enzyme, kinetics of enzyme catalysis, principle and method in immobilization of enzymes,
application and example of enzyme in industry, medicine and analysis
TE 023 403 UjUAnmsmalulaguadaules 1(0-3-2)
Enzyme technology laboratory
Feulvvessedvn: s1e3viniu TE 023 402
weilalunisuidinismaeuledilaonadesiuiidenlu TE 023 402 wWu nswamewlean
wuafii3e Bad vie 31 nsvieulwdliuianiundu mefnwiamantivesoulesd nsadueule
NaoLsad
Enzyme laboratory techniques in line with the content in TE 023 402 such as production
of enzyme from bacteria, yeast or fungi, partial purification of enzyme, characterization of
enzyme, immobilization of enzymes or microbial cells
TE 023 404 wann1swmalulagdaninaruneg 2(2-0-4)
Principles in Plant Biotechnology
Heulvvossedvn: il
Ui ndnugiuresnismizdsuiedofiv inesiouasfeunizidsaiedofia o1
wnzdsailodeiio welinasnde Tuduiisuazmeihlivasaide nsvereiusiinlnomamsios
deide nsfaLUasiugnssuiie wazuwmafiRmeanuvasadenis@nmdmiviivdauyas
WugNsU
Introduction, basic principle of plant tissue culture, equipment and culture room for
tissue culture, plant tissue culture medium, sterile technique, explant and its surface
sterilization, plant micropropagation using tissue culture, genetic modification of plants and
biosafety regulation of genetically modified plants
TE 023 501 UaN©LazN1INIINVDILEY 2(2-0-4)
Pollution and Waste Treatment
Heulvwessedvn: sedvienu TE 023 502
nsmuAuNafiy o uvasidn mealulaBazorn nsmuauuaznIidauafivg uaRumg
91N1A YATYNINGAAIUNTTUNYAT NITNTAAITAY N1FIANITUaRYNIWFL mmg’mémmé’au ey
ngvanefiAeate
Pollution control at source, clean technology, water, air, agro-industry pollution control
and treatment, hazardous
TE 023 502 UjUAn1suaiuwuazn1sindnvadde 1(0-3-2)
Pollution and Waste Treatment Laboratory
Seulvvessedvn: sedvimu TE 023 501
nM3nsIalinIsigua wiLde mstidadidsuuuliennia nsdanisveandeiiaain
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gaamnTINEns Walulafaven uazanmsgiunsdnnissudandes
Wastewater quality analysis, anaerobic treatment of wastewater, agro-industry waste
management, clean technology and environmental regulations
TE 023 503 nslguselagdainninvside 2(2-0-4)
Waste Utilization
} Heulvvossedvn: il
MANNTNUgINYeIvandy undenu Inguszasruazwsegela dof taidunislduselevininues
e Aaudnwazraininvends walulagnisldussleviainninvesdy msldusslevininvedadeain
WA 15aueaamnssy Nsinens Jayanmsiduselesininvesds nsuseidiunununisls
Uszloviininuasde
Basic principle of waste, definition, purposes, motivations, advantages, disadvantages,
waste characterization, waste utilization technologies, utilization of waste from municipal,
industry, agriculture, problems in waste utilization, cost-benefit evaluation of waste utilization
TE 023 504 walula8Tnmiienisudauiadanim 1(1-0-2)
Biotechnology for Biogas Production
Heulvvossedvn: il
Asnvesmalulagtininuuulionnia adiinguasdieiiveamalulagdinmuuuliennie
Hademsdanndeuiiinadomaluladtinmuuulierna nsudaufadaniw Snvazvesdsufnsal
wuul¥ermenfienisndnudatinm nmslivssleviufatnnn nmsudaudalelasiaulngisdann
Overview of anaerobic biotechnology, microbiology and biochemistry of anaerobic
biotechnology, environmental factors affecting anaerobic biotechnology, biogas production,
anaerobic reactor configurations for biggas production, biogas utilization, bio-hydrogen production
TE 023 505 wialulagnisuanusiudaninuazlulofiea 1(1-0-2)
Bio-oil and Biodiesel Production Technology
Seulvvessedvn: il
ihifudiniw lulefiea 'zmqﬁuﬁ’m%’umiwﬁmﬁwﬂu%’amwLLaﬂyIaﬁma wilvesfudanm
wazlulefiwa nszurunswamiiiuiinmuarlulediva auauifvesdudinmuarlulediva ns
Ussgnaldunduinnmuaylulefwa
Bio-oil, biodiesel, feedstock for bio-oil and biodiesel production, chemistry of bio-oil and
biodiesel, bio-oil and biodiesel production processes, properties of bio-oil and biodiesel,
application of bio-oil and biodiesel
TE 023 506 walulagnisuanlulaeniuea 1(1-0-2)
Bioethanol Production Technology
Seulvvossedvn: il
Nt 9aT3INY A TRANVBINITNERLENILLA miéﬁgﬁmﬁawamLamuaaﬁzﬁuqma’mmimaz
nszuumstaneuntsuan Jedeiiiidninadenisninieniuea nszurunsuinveINIsHARLENT
woawaznanassld nsmuakaznTegEinedestulszansannsudneniuea nadalunis
\finUsEavSninniskaseniuea uwaznisuanlulediniuea
Introduction, microbiology and biochemistry of ethanol production, substrates for
industrial ethanol production and pretreatment processes, factors influencing ethanol
fermentation, fermentation processes for ethanol production and its by-products, calculation

and analyses relating to ethanol production efficiency, techniques for improvement of
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ethanol production efficiency and biobutanol production
TE 023 601 MsUsziuaumwdmiutinmalulagdiniw 2(2-0-4)
Quality Assurance for Biotechnologists
Soulvvessedan: 1l
NANNNT AUTLNY LagANNEIAYUBINITUTEAUANAIN NTATUANANAWTIFNR \3nadioluy
NIANITATEUIUNITHER UINTTIURAEINNTIUDINNT UIATTIUTTUVUITMITIIUAMAIN LINTFIY
WeeUfURANNT WNTPIURERSusgnamngsl 119sgIuANLUanfumuTINN
Principles, definition and significance of quality assurance, statistical quality control,
production management tools, food industry standards, quality management system
standard, laboratory standard, industrial products standard, biosafety standard
TE 023 602 walulag¥nwlugnannssuarmsand 1(1-0-2)
Biotechnology in the Feed Industry
Seulvvessedn: 1l
Tgfvem1sdnd N15UsENaUENTINIT NTEUIUNISHENEINITERT wagn1sUsvendly
weluladinmifiousuussannmensdnd loud msuszandldansiaiudiue uazieulsl
Feed raw materials, feed formulation, feed production process and application of
biotechnology in feed quality improvement such as application of probiotics and enzymes
TE 023 603 waluladnisuaniaTashuneanssad 2(2-0-4)
Alcoholic Beverage Production Technology
Feulwvossednn: Medvimiu TE 023 604
unil Qa%ﬁ‘mEnl,l,az%al,ﬂﬁsuaﬂm%aﬁuLLaaﬂaaaé maideuidonaznistosdansveuasesiy
woanesed nszurumsanded nsrurunswanlad nsvuaumswanladauisnas (sparkling wines)
wazhninesald (fortified wines) NSEUIUNIHARENA NSTUILNIITNAMATOPLLOANETORNUT L
NsrUIUNNIHANETINAY WadafilayluninEniaIeduuoanosed 1IATFIUEAEMNTINNIIHER
\A3oshuLeanesed
Introduction, microbiology and biochemistry of alcoholic beverage, spoilage and
degradation of alcoholic beverages, beer brewing, winemaking, sparkling and fortified wines,
sake production, production of traditional alcoholic beverages production of distilled spirits,
special technique in alcoholic beverage production, standard of alcoholic beverage
production in industry
TE 023 604 UfiAn1smaluladnisnininiashunoanased 1(0-3-2)
Alcoholic Beverage Production Technology Laboratory
Seulvvessedn: s1e3waau TE 023 603
nswSEINALToBaduazs N1 hneRUSaLeaneged MR eiUsnuasazatels
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Mavuauazansatmsmuasniuiinia nslesERUSnanse MeineiUsinaiuednsimun nns
TasziUsunadameslaeenlesluniosmu nswanlat nswdsarlnwaznisanaunisasunlag
seminannsusin NsPepaanELoaYieY LI Nsaae s uNAusaTeNTEd N1INAULALANS
AipswiUsinaueanegesludiuia veh ma ﬁié‘lu?ﬁwﬂé’u

Preparation of yeast and fungal inocula, analysis of alcohol content, analysis of total
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extract and sugar-free extract, analysis of acid, analysis of total phenolic content, analysis of
sulfur dioxide in beverages, winemaking, sato production and fermentation monitoring,
mashing, sensory evaluation of beers, distillation and analysis of alcohols contents in head,
body, tail of distilled spirits
TE 023 605 walulag¥inmwlugnaimnssuamig 2(2-0-4)
Biotechnology in Food Industry
Feulvvessedvn: sedvianu TE 023 606
wialuladTnmlunszuiumsaanemsuagiadosiu ensuagiaeshuileddu qaunidinglu
9115 wialulagtinmadelndlugeamnssuommsiazanulasndenisdnin
Biotechnology in food and drink industry, functional food and drink, food
microorganisms, modern biotechnology in food industry and biosafety
TE 023 606 UjUAN1smAlulagdininlugnaiinssuainis 1(0-3-2)
Biotechnology in Food Industry Laboratory
Heulvwessedvn: edvimu TE 023 605
UjtRnsiinetesiunsldinaluladdanwlunsndnomsuasiaiedu nmswdnoulsias
n15Uszyndldlugnavnssue s n1snsvaeuydunsdluemmis
Laboratory experiments related to food and drink production, production and use of
enzyme in food industry, detection of food microorganisms
TE 023 607 wialulagwadiuasdanin 2(2-0-4)
Biopolymer Technology
Heulvvossedvn : ldl
anudugnvesmedwesiinim laseasn auaudfinisnisninuazied n1sudanedwesdinim
JURUUANG 9 1 waauau ladu lalawu waglaa 1955500 nInnedlansendsanludn (owe)
wazlanediues wedwes ninkanfin N1staraaen1aTinIm nsUTuUTRmaIn malulaguaznis
i lUldusslonitluaugnannssuaueng o
Biopolymer history, structure, physical and chemical properties, biopolymer production
in  several forms such as pullulan, chitin, chitosan, cellulose, natural rubber,
polyhydroxyalkanoic acid (PHA) and copolymer, polylactic acid, biopolymer degradation,
quality improvement, technology and application in various industries
TE 023 608 §UANEA3AAEINNTIH 2(2-0-4)
Industrial Hygiene
Seulvvessedvn: id
AUINY ANLLTuLn T UsEaed YaulnvaINIsALiuugueuly dawandonlunisvhou
LLazémﬂﬂ’m?jmmwau’]ﬁﬂ Tsafiinannisusznouen@n AnulaendlunsinukasgunInilesiu
funsedruyana LoosinlulindvesfufRemilulsanugnamnssy ndnvhlvlunismunslsauaznng
auAuna ssdnsuazngmanefiietesunuaueansgnavngsy
Definition, history, objective, scope for environmental health work and health risk,
occupational disease, work safety and personal protection equipment, ergonomics, general
concepts for control and sanitary, sector and related law in industrial hygiene
TE 023 609 walulagnswaminauazudawazndadasifiieates 2(2-0-4)

- 40 -



Sugar and Starch Production Technologies and Related Products
Léaulmmaaswaﬁ%w Taigl

ama’mmimmimammmawuu“m ﬂivmuﬂ’ﬁmammmamﬂaaa NARA NN RHGRIIIRREY
mmau,a mamm%mﬂa’maq AUERIGERE wluammmiiumma ‘ﬂmmluﬂi“mumiwammma
E]G]a’ﬁ/iﬂiillﬂ\la@LL‘le‘UULLu U1 Ny “U’J‘L!ﬂ’]iB\IaWLL{]Q Namﬂmsﬂf\ﬂﬂafﬂaﬂ‘ﬁﬂiimLL{]QLLa mamm%w
LﬂEJ']"UEN

Introduction to sugar industry, cane sugar production process, products from sugar
industry and their related products, analysis in sugar industry, problems in sugar production
process, introduction to starch industry, starch production process, products from starch
industry and related products

TE 024 101 A1599NWUUTTIUAIUIAFINNTTUNEAT 3(3-0-6)

Agro-Industrial Plant Design
Seulvvassedan : TE 022 102#

UNUI N1TRNLUUNTZUIUNITHER ﬂ'ﬁLﬁE]ﬂLﬂi@\‘i@i@miaﬁlﬂiaﬂﬂim ﬂ?i@@ﬂLLUULLNUNQ@@G}Q
Lﬂi@ﬂm@mﬁ@ﬂ%ﬂi@ﬂﬂim msm‘mu@wmua”ﬂﬁaamwmmuwﬂsmu NM39NLUVISUUATUANLAS
ﬁaaﬂumaﬂigmaunmaam ﬂ’]i')Lﬂiﬁzﬂﬂ?iafl‘v‘]u%@ﬂiﬂﬁﬂﬂi SU’PJ‘WG]LL’Jiﬁ’]‘ViTUﬂ'ﬁE]E]ﬂLL‘U‘UI?NWL!

Introduction, production process design, equipment and machine selection, machine
layout design, plant location and plant layout, environmental impact control, project
investment analysis, software for plant design
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TE 024 761 duuumiamalulagdanin 1(1-0-2)
Biotechnology Seminar
LdﬂiauvLsUSUE]\ﬁ’lEJﬁ\JSU’l : TE 022 203# way TE 023 201#
n1sdundLarnIsieussunainuisenianaluladdinamiuiaulaaininsasdiu
waluladfinmatutlagiu AdvAuangudeyadiduiivensuuazldunsgiuaina nieuiunis
dnausluzuiniaweassauliegedlinunim
Searching and compiling of interesting research articles from current international
journals in the field of biotechnology which is searched from highly-recognized databases
according to international standard, and delivering effective oral presentation in front of an
audience
TE 024 773 nsdavindatauslassnismiamalulagdiniw 1(1-0-2)
Preparation for Biotechnological Project Proposal
L‘éauiﬂﬂaﬁiwa“d’] - TE 022 201, TE 022 203, TE 023 102#, TE 023 401# %39
l95uaugInINavivn
NAUAUTRYAAINGIUTBLAIVINTHN MSNUTIISTUNTIUTAEITEY TN TYIAGES
Tulpsan1s Mssulazi@usdolduslasang
Information retrieval from various academic databases, literature review, planning for
experimental works, report writing and presentation of project proposal
TE 024 774 lassnismianalulagdanin 4(0-12-8)
Project in Biotechnology
Feulvvessedv : TE 024 773
nsddunisnaasssisiiesaindoiauslasinislusiedan TE 024 773 s esidoya
ayunanIsnaaes MIsWguseaulay MIauaran1sinlATINTg
Conducting the experiments which have been proposed in TE 024 773, data analysis,
concluding the experimental results, report writing and presentation of the results of the
project
TE 024 785 awnnamnu e umalulagdanin 6 wilefin
Co-operative Education for Biotechnology
Seulvvossiedv : TE 022 201, TE 022 203, TE 023 102, TE 023 401 w3eldu
DU INIINEIVIIVI }
nsinUFiRnudnnaluaniudszneunsmiferdostumaluladdinmisdusvmsuas
enwuiildsuanudiureuanaininn s mssdunuddellasmasefinerdestumaluladdinm
Madeudlasnudty nmstauenandoussnunansisefsniuns o aauusenauns
Full-time participation in private or government organization associated with
biotechnology that has been approved by the department, research project in biotechnology,
proposal development, presentation and report of the work and research carried out at the
organization
TE 024 796 mselnaunianalulagyanin 1 wdqein
Practical Work in Biotechnology
Heulovessedv : TE 022 2034
nsiineumumisauretensuviessiildiuanuiureuanawiv Wunategaes
180 lueviinns mIsusandeya malesesideya nmsagudeya madsuseau uag nstiaue
NAIU
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Training in private or governmental organization approved by the department at least
180 working hours, data collection, data analysis, data construction, report writing and

presentation
2.8 HAAWSN13I38UTTLAUNANEGAS (Program Learning Outcome: PLOs)

(1) aussougnan (Core Competency): inuilurmansiumalulagyinmuazaiunsatiosd
a3 Tnslamngmsthiondsdidinmseeyiusanddidinlundndundnsariieiamnnsyuiunsid
Usglewiluussendldlangnaliusednsnim

(2) TinvenedarunIerinwesuensual (Soft Skills): Ivinwen1sseuinaentin Irmusuranveu
wazanuannsalumsihauduiy Sinddunsdeasuazmsldimaluladansauma fnzdih way
aansavumlidAumsasundasmesisauldiduodid

(3) VinweauAus (Hard Skills): fiinwelunisiSeuiwaginuos nieudmsunisufiaauly
13NN ANAUNALULAETIN N
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