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TE 022102  nsanelouluuay AmusauLazIadIniy 3(3-0-6)
IFINITUNITLUIUNNT
Momentum, Heat and Mass Transfer for Process Engineering

TE 022103  UHURNISIAINTIUNTEUIUNNS 1(0-3-2)
Process Engineering Laboratory

TE 022203  wanmalulag@inin 2(2-0-4)
Principles of Biotechnology

TE022204  UfuAnsmaluladyinin 1 1(0-3-2)
Biotechnology Laboratory |

TE 023102  #anaenTINTLAll 2(2-0-4)
Principles of Biochemical Engineering

TE 023103  UfuinsmanIsanssuaiell 1(0-3-2)

Principles of Biochemical Engineering Laboratory

nanewn lunsaifameilousougisiedndisiu WldseiuasuuugaganlalunisAnuduseau

ATLUULRRYAY AL
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N 1 AransAnEn 1

L1101 001

GE 321415

SC 101007

SC 101008

SC 201 006

SC 201 008

SC 401 203

SC 501 000

SC 501 003

LNUNISANEN

AYBINY 1

English |

Vinwensiseus;

Learning Skills

FAne vl

General Biology
UftRnsT e wily

General Biology Laboratory
UjtRnsaiivialy

General Chemistry Laboratory
AIVANYA

Fundamental Chemistry
whaRdadmSUINeImansTINw 1
Calculus for Biological Science |
Handdesdu

Elementary Physics

UFTRn AN 1

General Physics Laboratory |
FIUIURUEAnaIMZITIUEIY

SAUIUIUNUIBNA FL AN

“huwnn

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-2-1)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

21
21



i 1 namsAnedi 2
L1101 002

GE 141 166

GE 151144

SC201 101

5C201102

SC401 204

TEO021 201

XXX XXX

ANYBINY 2

English I

ANERSYBIAINEY

Science of Happiness

NI IUTTTH

Multiculturalism
\niTBurEenugu

Basic Organic Chemistry
UftRmaLeTBunIsiugu

Basic Organic Chemistry Laboratory
wAaRdad mSUINeImansiInIm 2
Calculus for Biological Science |l
weluladFnmitosdu
Introductory Biotechnology

I ANLES

Free Elective

S9UMUIUNUIYNNANSLTIULT I

SIUIMUIUNUILNR AL EY

40

“d28nn

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

2(2-0-4)

21
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N 2 AansAne 1 BUBNA

L1102 003 AYIBINY 3 3(3-0-6)
English Il
GE 362785 nIAALTEsvaTIALarn1TuA Uy n 3(3-0-6)

Creative Thinking and Problem Solving

SC 202301 wilEN 3(2-3-6)
Physical Chemistry

SC 803305 Funitiugu 3(3-0-6)
Basic Biochemistry

SC 803 306 UfTRnstuaiiiugiu 10-3-2)
Basic Biochemistry Laboratory

TE 022101 Mé’ﬂmiﬁugmmﬁmﬂﬁu 2(2-0-4)
Basic Engineering Principles

TE 022 201 nmsldiedesdlomamaluladdrinmuay 2(2-0-4)
AUUaanse
The Use of Instruments in Biotechnology and Safety

TE 022 202 UftRnsmsldieesiions 1(0-3-2)
wialulaginmuazaulasniy
The Use of Instruments in Biotechnology Laboratory and Safety
FAITUIURUARAIMZITEUITEY 18

SAUIUIUNUBNAFZ N 60
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i 2 amansanendi 2
LI 102 004

GE 362 198

SC 202 401

SC 202 402

SC 702 101

SC 702 102

TE 022 102

TE 022 103

TE 022 203

TE 022 204

NYBINY 4

English IV

WEI AT RN ON

Energy and Environment
LAIALATIZN 2

Analytical Chemistry |l
UURNsIATNAIZY 2
Analytical Chemistry Laboratory I
90T Whly

General Microbiology
UftRns9ataingily

General Microbiology Laboratory
nsanelauluuRy ANuToU

LATUIAFIUSUIAINTIUATLUIUANS

Momentum, Heat and Mass Transfer for

Process Engineering
UAUANSIAINTIUNTEUIUNG
Process Engineering Laboratory
nanwalulagyinin

Principles of Biotechnology
ddRnswmalulagyinn 1
Biotechnology Laboratory |
FTUIUNUARA ML TIUTIY

SAUINUIUNUIBNAFSEHY

42

YEnn

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)

20
80



Ui 3 AMamsfinenidl 1 nuenn

GE 363 789 HUsENaUNTASINETIA 3(3-0-6)
Creative Entrepreneurs

050 108 AN EEUSUINIANENS 3(3-0-6)
English for Sciences

SC 703 113 d35IMEV0IAUNTY 3(3-0-6)
Microbial Physiology

SC 703 114 U URn15a3TIMevee9aunsy 1(0-3-2)
Microbial Physiology Laboratory

TE 023 101 NITUIUNINSININARLAZIY 2(2-0-4)
UURNg 1
Downstream Processing and Unit Operations |

TE 023 201 nsUseyneldinalulagyanin 2(2-0-4)
Applications of Biotechnology

TE 023 202 UfuRnsmalulagdinin 2 1(0-3-2)
Biotechnology Laboratory Il

TE 023 301 NANYAVRINUTIAINTTY 2(2-0-4)
Fundamental Genetic Engineering

TE 023 302 U URNIvranyavesiugIAINgsy 1(0-3-2)
Fundamental Genetic Engineering Laboratory

TE 023 401 Tnssasauazmsasunlam 2(2-0-4)
LAIINENINVBITANTINN
Structure and Physicochemical Changes of Biological Materials
suAIEAnamzITaUEIY 20

SAIUIMUIUNUIBNAELEY 100
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It 3 nmamsAned 2
TE023 102

TE023 103

TE023 104

TE023 105

TE023 203

TE023 501

TE 023 502

TE023 601

TE 023 XXX

XXX XXX

wiqein
NaNIAINTIUTIAL 2(2-0-4)
Principles of Biochemical Engineering
UURNIMaNIFINI ST 1Al 1(0-3-2)

Principles of Biochemical Engineering Laboratory
NITUIUNITUAINTHANLAL 2(2-0-4)
mhgUjusng 2

Downstream Processing and Unit Operations |l
UAURNTNTEUIUNTVRINTHERLAY 1(0-3-2)
mhgUjuanis

Downstream Processing and Unit Operations Laboratory
adfilarn1500NUUNTNAaDIdEINSTU 3(3-0-6)
dnwalulad

Statistics and Experimental Design for Technologists
NaNEazN1IAInYDLEE 2(2-0-4)
Pollution and Waste Treatment
UuRnsuaiiyuaznsindnveade 1(0-3-2)
Pollution and Waste Treatment Laboratory
msuseiuRuEmIy 2(2-0-4)
dnwaluladdinin

Quiality Assurance for Biotechnologists
FIIWINNGUIY LGN 3
Elective Course

I ndonEs 3

Free Elective

suAEAnamzITaUEIY 20

SAIUIMUIUNUIBNA LAY 120
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N 4 aansAnEN 1

TE 024 101

TE 024761

TEQ024 773

TE 024796

TE 023 XXX

N 4 Aran1sAnEN 2

TEO024 774

TE 024785

TE 023 XXX

wienn

Hneu
ATIATILANTLUIUATS 3(3-0-6)
NAMLAZNITERNLUULTNIU
Process Analysis and Plant Design
dunumanalulagdinim 1(1-0-2)
Biotechnology Seminar
mMsdndelaualassnsmiy 1(1-0-2)

walulagdinn

Preparation for Biotechnological Project Proposal

nsEnuMamAlulagainn 1
Practical Work in Biotechnology
FIVIRINNGLIV RN -
Elective Course

SAUIMUIUNUIWANAMNZLTIULSEU 6

SIUIIUIUNUIYNA FLEN 126
“uenn
Hnau
1AsINSMIanAlLlagdInIn 4(0-12-8)

Project in Biotechnology
ANNAANINIIATY -
wialulagyinw

Co-operative Education for Biotechnology
FIEVIINNFUIYGON 3
Elective Course
sAnTUUNUINRamzITIUIT YUY 7

AUIUIUNUBANELEHY 133
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3(3-0-6)

1(1-0-2)
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UL AUTI8AYN

Course Description

LI 101 001 AMW1DINY 1 3(3-0-6)
English |
Feulvveasedvn: Tid
MsWauinwense ey g e ieaansadeansiiluiinyszdfunazlunsGeu
Development of reading, writing, speaking, and listening skills for use in every-day
life and learning
LI 101 002 AYIDINGY 2 3(3-0-6)
English II
Feulvveasedv: LI 101 001
MswmuYinEEn1581U Weu g fls ieamsadoansliludinuszdriunarlunsSeulu
sedufigetuniiiouluen L1 101 001
Development of reading, writing, speaking, and listening skills for use in every-day
life and learning at a higher level than the course LI 101 001
LI 102 003 AWNDINGE 3 3(3-0-6)
English 1l
Feulwvassed: LI 101 002
mMIwmuWinuen1581u Wew e i diaue weredunelaludinUsedriu masSeuwazein
Development of reading, writing, speaking listening, presenting, and discussing in
every-day life, learning, and occupation
LI 102 004 AWDINg 4 3(3-0-6)
English IV
Feulvveasedv: LI 102 003
MsUIineen15eu WWeu e #e diaue waredunelaludinusedniu maSuunas
ordnluseiufiasiuaniieuluien Ll 102 003
Development of reading, writing, speaking listening, presenting, and discussing in every-

day life, learning, and occupation at a higher level than the course LI 102003

46



GE 141 166 ANEATYDIAUGY 3(3-0-6)
Science of Happiness
Feulvvossedv: 1l
wWIRALaANNEAUeINEY HRvesrLg Aalsnsantluddsegtanuay Msuinau
AnguneneneLazgun1Ienela Msandutinegedlgunionn
Concepts and importance of happiness, dimensions of happiness, the art of happy
lifestyle, practice for physical and mental well-being, aesthetic lifestyle
GE 151 144 WIIRUTTTU 3(3-0-6)
Multiculturalism
Feulvvossedv: ld

[y

TAUTITULAZAUNRAINRAIWNICTAUTIIY TRIUSTINALIUAN TRILSTINAZIUDDN TAILTTTU
anBeu SausssulneuazTausssudaiu nsidsunlamnadinuwasnszualaniAtmifurnansenu
MITIUETIN TRIUETINAUINTIN

Culture and cultural diversity, western culture, eastern culture, ASEN culture, Thai
culture and lIsan culture; social changes and globalization and their impact on culture and
culture in way of life
GE 362198 WaMUKAzAIwIndoy 3(3-0-6)

Energy and Environment
Foulvvossedv: Tdl

535UAVOMS I ULATAWINGRN Hansyruvadlan ATnUndseaa un1saind I uLas
daanden naveinslindnudedinuazduandon ndnveinstestunarisuidynidundany
uavdannden niddnudgmiundsnuaziundeslutiagiy

Nature of energy and environment, impacts of globalization on energy and
environment situation, result of energy consumption and environment, principle of prevention
and solution for energy and environment, case studies on the current problems in energy and
environment
GE 321415 inwensiseus 3(3-0-6)

Learning Skills
Foulvvessedy: il
mnAnLazaLdRYvesinwrnSeuluanissuil 21 M3iAda MIRniddiinget ms
ANATIWAAIETAUNA NISLANMIATAUNA N15UTEIEY N15ILATIER MSTsulagnsdauslub

ATINT VITYIUITULAZAMIUNINTINIIYINT
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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 362 785 NIRRT NATIANATNISWATUYAT 3 (3-0-6)

Creative Thinking and Problem Solving
Feulvvossedv: ld

NANNIT LUIAALAZNTEUIUNITAALTIAS19ATIA miLLa’Nm%’a%aLLam’s’mi mﬂﬁm&;wa
nsindula wadan13Angeas1eassd n1sUseynAnNIsAANINAtinA1EnSINeIMIanShasdIRUAIans
dusunsuntem

Principle, concept and process of creative thinking, formation and knowledge seeking,
reasoning, thinking and decision making, develop and techniques of creative thinking, application
of mathematic scientific and social thinking for problem solving
GE 363 789 HU32Naun1saseassa 3(3-0-6)

Creative Entrepreneurs
Feulvvassedn: lifl

2 v

AMANYAEAUTENBUNS MaNITEsTINdMTUNUTENOUNTS AUSURRYRUsedInIveIedAns

9 Y

v a

mia%’]miagﬂﬁ] N136ndAUla N1TIATILRRAIN NITUIMARIVY NITINHRUTIAD NITATIUUTUA LY
wasanemsf madayfidediu msthsznBuaznsusuiliunadszneuns
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
050 108 AWBINUENTUINGIAENT 3(3-0-6)
English for Sciences
Feulvwassedan: LI 102 003
1A5985190 1918900 ¥ AN 1ENN15EIU N1FHI NITNA N15TEU NITUIEUD NTALAT
uazmFAseiteyanusinguluuTunmeF LA mansuazdauinden
English language structures, vocabulary, principles of reading, listening, speaking,
writing, presenting, research and analysis of English information and criticism in science and

environmental contexts
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SC 101 007 Fneniialy 3(3-0-6)
General Biology
Foulvvossedv: Tifl
WaNN15M19T BN Tassasrsazntfiveswasd nawuiudin auderiiewssdinuas

v s v v

Wugeans n1sduiuguasiauinisvaenisuaus lassadwasassinervesdnd dieingl uas
AanssuveywdTiadoszu Ui
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 101008 UtiRn153¥Anenialy 1(0-2-1)
General Biology Laboratory
Feuluvreasedv: SC 101 007 WesiwaAsy
SC 101 007
mManaaesfinmsliaenadesiuinn SC 101007 Tngwily
Laboratory experiments to accompany SC 101 007 General Biology
SC 201006 UtiAnsiasinaly 1(0-3-2)
General Chemistry Laboratory
Feulureasedvn : SC 201 005 WEes1EiTIAIU
SC 201 005 %38 SC 201 007 %39F183WIAIU SC 201 007 13D
SC 201 008 %395183%¥1AIU SC 201 008
UftRnsiReatuidoniluion sc 201 005 wadl alU (General Chemistry) SC 201 007

\Ailug1u (Basic Chemistry) wag SC 201 008 Lailnanya (Fundamental Chemistry) laun inadia

o«
1%
T~ o (%

fugudmivuianisiedl Ysinuduius msmansluanavesnielawmsn n1sussgndlingueduia

CE
H <

dievnimifnlaana tassadeneluresonds mevmminluanavesansildssmeuaylaunngily
favinazate lne3snigaBanuds gauamell wadiaddn n1suidudureslfisernisaalefives
lalastauinesanlefinislnmInnsn/uanasnIsin3euanTasasluauInsgIu N5 ASIEATIAUNIN
dmsusouleoau warnsIneidRuNnEmsuLanlosay

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
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peroxide dissociation, acid/base titration and preparation of standard solution, quantitative
analysis for anions and cations
SC 201 008 LAlvanya 3(3-0-6)
Fundamental Chemistry
Feulvvassedn: lifl
lAsaa@3190znoN WuszLASl A19195701aE516 LNSEUNTN Tansunsuddy 10wl
USunaduiusvesaiuavaisavais ssuunisangloudiannsou uiia saunarmansind auvinaans
wilaunaiaiuazvaunalosou nilduades uaiviazansuaiiy
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 \nBuvadugiu 3(3-0-6)
Basic Organic Chemistry
Feulwwassedn: :1e3vAu SC 201 102
Tasasnenon Wusziall louslawdu nsn-walslasaisueu danu dafu dalaud azlsunin
aweslawnll dafatalan danesed Wusa Bwnes dnenlen dad lad Alvu nInASUBNTANLALBUNUS
uag Lodlu
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 halides;
Aldehydes and ketones ; Carboxylic acids and their derivatives; Amines
SC 201102 UfRmsiaTiduvdiugiu 1(0-3-2)
Basic Organic Chemistry Laboratory
Feulvvessedu : SC 201 101 wdasedvrmIu SC 201 101
MIANNEN NMImgAnaeIYal Inidonuazmsndy Tasunlnsnsl nsain lelnsaifuen
Suduarliiduds aweslowndl uoanesoduaziuen sadleduasAlny nsna1suandan ofiuwasnis

Ane WUUNOUTLLIYINNY

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

a0



SC 202 301 RELE 3(2-3-6)
Physical Chemistry
ﬁaul&usumﬁw%sm: SC 201 001, SC 201 002, SC
201 003, SC201 004 %39 SC 201 005, SC 201 006 %3® SC 201 006,
SC 201 007 %38 SC 201 006, SC 201 008
ANTUENNNENINVBIAANT QUUNAAIERSIAN AunaTenIalaasazany Iaunaransiail
willifuargummaransvesszuuedlnih maufoiniadummasesdenndostuidonusses
Physical state of matters, chemical thermody-namics, phase equilibria, solution,
kinetics, electrochemistry and thermodynamics of electrochemical system, practical experiments
based upon these topics
SC 202 401 LARATIZH 2 2(2-0-4)
Analytical Chemistry I
ﬁaul&usumﬁw%sm: SC 201 001 %58 SC 201 003
%50 SC 201 005 %38 SC 201 008
uniiigafundsiaszed ndnn1sleszdiileUSunauuuasin n15UsEIIaRanis
Anszailasldndnnismeadn nsieseidinatuiugiuiaenisiausinasuasnisdaimn
Mshiesilasyinasasduieatunisinmsansaua nslnmsawuu Msanagnau nslnnge
a5UTENUT T RULaY NSNS ALUUIABND
Introduction to analytical chemistry, principles of classical quantitative analysis,
statistical treatment of analytical data processing, fundamental of quantitative analysis concerning
volumetric and gravimetric analyses, volumetric methods emphasized on acid-base titration,
precipitation titration, complexometric titration and redox titration
SC 202 402 UHuANIsLANATIEN 2 1(0-3-2)
Analytical Chemistry Laboratory I
Feulvvessedvn: SC 202 401 wFosneimAIu
SC 202 401
AnduliinAnulddunsuaziieuiifoafumaiafigniesesnisiinseilagyiunsuas
Tnemsdaimin masnaassavaenndestuiiomludan sC 202 401 wiliase 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 II.

a1



SC 401 203 uAAAGAEIUIUMEIAIEASYININ 1 3(3-0-6)
Calculus for Biological Science |

'
=Y

Woulvvessiedu: 1ull
SvRdalATY Alinlazausieilosvesileidu AreTadudsiden syiusvesiladidusn
wUsiRegIwazn1sUsEYNAUTIUS
Analytic geometry, limits and continuity of real valued functions of one variable,
derivatives and their applications, integrals
SC 401 204 uARASHEUTUIMEIAENTTININ 3(3-0-6)
Calculus for Biological Science Il
Feulvvesedv: SC 401 203
WAANIMIUTIUS N1sUssendvasUTiusvesilenduduusied Handunatesiuds ain
uavAusaLlesvesilsitunanefuys eyiusdes dfunazeynsuetuivesdiuILaTe
Techniques of integration, application of integration of variable, functions of several
variables, limits and continuity of functions of several variable, partial derivatives, sequence
and series of real numbers
SC 501 000 Nandiaedu 3(3-0-6)
Elementary Physics
Feulvvossedv: lfl
Nuhazn13UsrenAveINanIans nam1ansveslng AuseuLasauuNaAIans
nszuali-Sianvseling 1@ue iaueans Nandoznon Audunnnsd
Theories and applications of mechanics, fluid mechanics, heat and thermodynamics,
electric current electronics, acoustics, optics, physics, atomic radio activity
SC 501 003 UftiRnsHandaly 1(0-3-2)
General Physics Laboratory | gy
Feulvvossedv: ld
mMsiauazmsinzideua nssmussges Tugdauuuvesds gnduuniiniogiadie Lades
Fipudsdunng msfnnnuniavesweavailngldnguesaland namansnisnu dudseanives
NSVLFHINNLLEY maz%ﬁaﬂuﬁammiLLazmﬁmaawaaLmaﬁ
Measurement and data analysis, composition of forces, Young’s modulus, simple
pendulum, westphal specific gravity balance, measurement of viscosity of liquid by Stokes’s law,
rotational dynamics, coefficient of linear expansion, resonance in air columns, Meld’s

experiment
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SC 702 101 388 3(3-0-6)
General Microbiology
= a =
Roulwyesnedvn: Ll
NANNITNIUREENI TR EURIBENEMTUNSDI9aNTIAU TR 9 N15L58NTBLAENITIA
FUUNUTZANVRUUATISE W1 1afa wazainsie 1nvuin1s N15asy N1IR1eY kagn13vinane

v % a 6 =

U3 WunUedTULAsUTAEnTYDIRaUNIE QiiANiUINgwarlsAinaINAUNIE 8T INeves

Y
1%

3
Al UNFe 91115 UL UATRRAINNTTY
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 702102 UtAn159ad73neniialy 1(0-3-2)
General Microbiology Laboratory
Feulvvesedvn: SC 702 101 wiosneimAru
SC 702 101
HosUfjRn159aT inetunusin nslindosanssml masdeuemadsatouaziiaite
WATAUDEIM9aTIINET MauastuIugduras nsinwidos madeuduuaids mavhane
uarnsfudinsiaiguesteqdunie
Introduction to the use of microbiological laboratory; the use of microscope; media
preparation and sterilization; essential microbiological techniques; enumeration of microorganisms;
study of fungi; bacteria staining; destruction and inhibition of microorganisms
SC 703113 #393IN81VDRAUNIE 3(3-0-6)
Microbial Physiology
LdﬁiE]uvL“UsU@ﬁ’]EJ?JSU'l: SC 702 101 %58 SC 711 103,
SC 702 102 %138 SC 711 104
TassafrsveaadgaunIduagniininsaiyuesduniduaznisnuay nsvudsansHy
W1-08NYBALAAYAUNTE N15851INEN AN WunvedBuregdunIdeslalnsy arsmslulanse
o aweseauazansUsznaululasiau nssuumsasinIneslluia3 ulasia AUy NsAUANKILIURETY
Structure in microbial cell and its function; microbial erowth and its control;
transportation in and out of microbial cell; adenosine triphosphate (ATP) generation; metabolism
of the autotrophs, carbohydrate, fat, sterol, and nitrogen compounds; amino acids, purine and

pyrimidine production; control of metabolisms
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SC 703 114 U URAN9ESsINe1veRiunsd 1(0-3-2)
Microbial Physiology Laboratory
Fewlvvassedn: SC 703 113 ieseivniy
SC703 113
dindlnsladledu ﬁﬁ]ﬂiiiJETUEj’jﬂﬂﬂiLﬁ]%Ey,%@ﬁﬁgau%%ﬁj NN YIBILUATIEY TUSI wana

a

YauuATlisy ulwdlflalastiuauasiuiinuanlanaredgaunssd N13NIeAUNITASIUALNTBNTBY
ulaUosvesuniize navesgamgl mutulazamaines woafifnenisaieyvesgdunds dvdna
vesFaddans lloaniazlnladienfindunanissontinueIgaunse
Prodigiosin  pigment, antimicrobial activity, bacterial growth curve, bacterial
protoplast, microbial dehydrogenase and beta-galactosidase enzymes, activation of bacterial
spore and germination, effects of temperature, humidity and water activity on microbial growth,
effects of ultraviolet radiation and photoreactivation on survival of microorganisms
SC 803 305 Fauadinugu 3(3-0-6)
Basic Biochemistry
Feulwwassedn: 312 112 vi3e 312 114 vie
312 217 %38 313 213 %138 353 213 (SWAIVMUULAL)
Faaduguietueiivesansiiliana teulsiuazlaoules Tamdsnuuaznagnsves
LUNUBATLLATNMIMUANLLIUEATIVRIRSIUlEWIn NsrudIBianaseuLazeanTnTiealnE Ity
WaZNITFAATITALAS LULVNUDATUUIATN UNUBATNVOINIAOALIY LILUDATUYINTATIAGEN
NMsFLATIEARLDULOUAE NTILERIDN VBB
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 photosynthe- sis, lipid metabolism, amino
acid metabolism, nucleic acid me- tabolism, DNA synthesis and gene expression
SC 803 306 UfoRnmsTaaiitugiu 1(0-3-2)
Basic Biochemistry Laboratory
Feulvvessedvn: 312 113 wie 312 218 wde
313 214 %39 343 214 %30 353 214 (SWaRVIMUULAL) 518391AU
SC 803 305
UfTEnstafeadestuionluidviussens SC 803 305 Tuadifiugiu

Laboratory related to contents of SC 803 305 Basic Biochemistry
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TE 021 201 wmaluladfanmdedu 2(2-0-4)
Introductory Biotechnology
Feulvveasedvn: Tid
ANRNIBLarITauInIsveunaluladdinin aSusssuvesinmalulagdanw
waluladanmluudyainermaniuagimnssumans walulad@nmilifsadosiudinusediiu
Aruietevesannalulad@inintuinisdiudis 4 wualduvesnalulad Fannluids
eranstazludamnIsumansnIua1e o wuilduvsanaluladdinmludinemansiazlugs
AMINTTUAIERNT
Definition and evolution of biotechnology, eth- ics of biotechnologist, biotechnology
in scientific and engineering viewpoints, biotechnology in daily life, multidisciplinary of
biotechnology, trends of biotechnology in science and engineering aspects
TE 022101 wé’nmiﬁugmmﬁmnsiu 2(2-0-4)
Basic Engineering Principles
Feulvveasedvn: Tid
unthgimnssunszuiums wsesilelunszuiums uazenmwaransuszyns
Introduction to process engineering, process equipment and applied thermodynamics
TE 022 102 nsaelouluaudy auiau 3(3-0-6)
KAZUIAFIWTUIAINTIUNIZUIUNNT
Momentum, Heat and Mass Transfer
for Process Engineering
Feuluveasedvn: TE 022 101 wazseIviniu TE
022 103
wannisanelouluuudy auautivesvaslravesialafounazvativaueuiiladeu viln
yaenislnavesvedlvauazisdluadiuiued aunaulalasuuazaunisdeiiles aunandanu
Tneiu aunaliauudulagsiu vannisaelaunuseuluanusaswagluanusliney n1suszynd
nsaelaunUNTaU rannsaelauLg
Principles of momentum transfer, properties of Newtonian and non-Newtonian fluids,
types of fluid flow and Reyn-olds number; overall mass balance and continuity equation, over-
all energy balance, overall momentum balance, principles of steady state heat transfer and

unsteady state heat transfer, applications of heat transfer, principles of mass transfer
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TE 022 103 UUANTSIAINTIUNTTUIUMIS 1(0-3-2)
Process Engineering Laboratory
Feulwvasmedn: s1e3vaau TE 022 102
NSTEUTIBNUNITMINTIY Teuvesianusludanssunssuiunms nsmnn1sindeys
mMsnaassmAnaussluad lsesinanuvila idesindnsnsivariuseifleuaziiugs msgydely
ssuuvialilesnnusadieanu SasidrumutulazarTuduing Mathuasmsinauteu msanem
arufousiuuarszuunamesiulawnind wleswaniUisuninuieu wdeshanudu dudszans
NIUNS
Engineering report writing, definition of parameters in process engineering, graphical of
data fitting, Reynolds number experiment, viscometer, flow measuring by orifice and ventury
meter, 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 msldia3asdemanaluladdanm 2(2-0-4)
wazAuUannny
The Use of Instruments in Biotechnology and Safety
Feulwvassedn: Tedvniu TE 022 202
untheaasndsluruwaluladiinmuaznsUssdiuanudes anudiiuguienty
idosdioinenmans 1iud flowfives inTesuies dutiBenuds indesds wifefuswiuledh fou
audou fuaeatouagnntu duunuuiiuasivgn ndasgansse awelnslilafines Jiunuazdivs
dnlulf wazuialasuilangil
Introduction, bio-safety in biotechnology and risk assessment, basic knowledge
about scientific instruments including pH meter, centrifuge, freeze, balance, autoclave, hot air
oven, laminar flow and fume cabinets, static and shaking incubator, microscope, spectrophotometer,
pipette and autopipette and gas chromatography
TE 022 202 UftRnisnisldiaTasiions 1(0-3-2)
walulagdininuazannulasnne
The Use of Instruments in Biotechnology Laboratory and Safety
Feulwwasmedn: edviaau TE 022 201
unth suifisunazanudaendtluiesufiinig nsltiedestleliun foviines inTeanyu
wins in3esds douandou nifedussdulon §uu ndosganssmd aivelnslnlnfines Tnuazdin

ORLUTR wazknalasulansIw
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Introduction, regulations and safety in laboratory, the use of instruments including
pH meter, centrifuge, balance, hot air oven, autoclave, incubator, microscope, spectrophotometer,
pipette and autopipette, gas chromatography
TE 022 203 nanmalulagyanin 2(2-0-4)

Principles of Biotechnology
Feulwvassedn: SC 201 101# uagseiviAu
TE 022 204

Anudrfyuagnszvauntsmamaluladdinam fngauildlunszuiuniinig

wmeluladdanin msdaden nsnIoundndouanivinuidordunid slauasdnuneowing

UAASEMsTnm n1suSulssansiusteadunsflaawidsathliianisnatewus anuiuazinaila
q 9 q Q Y

1%
=] v

flugnuniaiugianssuiieuiuugsansiiuseadunid wadfivuaziwaddnd waznisusegndld
waluladTnwlunsiiusandnlngniseuniiddaunsies
Significance and biotechnology processes, biological raw materials used in
biotechnology, screening and starter preparation and preservation of microorganisms, 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
TE 022 204 UuAnIsmalulagyanin 1 1(0-3-2)
Biotechnology Laboratory |
Feulvvessedv: 1edvimau TE 022203
wAtAnUEIANLAENITA3ENAITAN ATANITIATIZVINNBIRUTENBUTBLINGAU NSW3EY
TngAuileltlunszuiumsusin madpuenuaznsiiunuadunis
Basic concept on biotechnological laboratory, chemical and solution
preparation, analytical techniques of raw material, raw material preparation for fermentation
process, isola-tion and preservation of microorganisms
TE 023 101 NITUIUNTUAINITHANLAY 2(2-0-4)
U UANT 1
Downstream Processing and Unit operations |
Feulvvassredn: TE 022 102 #
UNUI NNFTIWALNDU NITANALNDU msvmgum’?lm N15NT99 AMSVILAAaLAN QRElTkiEY
M3AfA NITRENFIBLNUSY wAZNINAY

Introduction, coagulation, precipitation, centrifugation, filtration, cell disruption,

adsorption, extraction, membrane separation and distillation
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TE 023 102 NANIAINTINY AL 2(2-0-4)
Principles of Biochemical Engineering
Lﬁiaulsusuaaiﬂaismz TE 022 102, TE 022 203 way
57899AU TE 023 103
unul gﬂs"mLLawﬁmaqm%ngﬂid%amw NM390NUUY kAZN1IAUANIATEIUANTAl
Fanw indesUfnsniTanmuuuiniu wdesFnsaiianmnuuunaiuauazadesfnsaiFanamuuy
vigdnladiun n1saeleusendiavluiniesufnsaianm UnuUAsEULMSEINLUULUAS INALUAT
wavsaiios ndnN1swarISnIsveNsvue nsvutun st nluan mueds nsruIunnI a1l
ulsiuaneadiignads vdnnsvesdlulasues nizuiunsmizBeneadiiv waseaddeiiiionan
A1372091 WUUT1899HAZN1TIIABILUUNTZUIUNITNINTININ
Introduction, configuration and types of bioreactors, design and controlling of
bioreactors, stirred tank bioreactors, packed bed and fluidized bed bioreactors, oxygen
transfer in bioreactors, modes of batch, fed-batch and continuous fermentation, principles
and methods of scale up, solid state fermentation process, process of immobilization and
utilization of immobilized enzymes and cells, principles of biosensors, process of plant cell
and animal cell culture for bio-products, modeling and simulation of bioprocess
TE 023 103 U URN1IUaNIAINTIUT AL 1(0-3-2)
Principles of Biochemical Engineering Laboratory
Feulwwassedn: TeivAiu TE 023 102
n1snnaaIlfuRnisusenaunieg miﬁﬂ‘mgﬂiwLLamﬁmaﬂf{mﬁﬂ EULLUUmﬂMaLLazﬂ’]{L‘ﬁ
wasnuludasinmu nsaeleuoandiauludmin NszUIUNIUINLULLUATD NTEUIUNITATIHAZNITIY
wulwsilazieadiignase nszvrummiinluanimueuds n1sesnuuy dmsfn ndnmsuazisnisluns
YYIPUUIN NMTIRDIUULAZATATUAN NTTUIUANTNLIN
The laboratory experiments consisted of configuration and types of fermenters,
flow pattern and energy consumption in stirred tank bioreactor, oxygen transfer in fermenters,
batch fermentation, process of immobilization and utilization of immobilized enzymes and
cells, solid state fermentation process, design of fermenters, principles and methods of scale

up, modeling and control of fermentation process
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TE 023 104 N3ZUIUNITUAINITHANLAZ 2(2-0-4)
iU uRng 2
Downstream Processing and Unit operations |l
Feulvvassedn: TE 023 101 uagseivau
TE 023 105
UNLN A338L9Y ASANREN NS A1stenLazlaoUNARAalUSAY N13RTI9801
AuAnEAndugiatguia lasulaniiuazlasulans fuounadlaussauLeas NS wunA A
wART 9T NMInTIRseUAMA AR UITUSAY nsdlAnwiSosnsrurunmandsnnan
Introduction, evaporation, crystallization, drying, separation and preparation of
protein products, assessments of product quality by g¢as chromatography and high
performance liquid chromatography, chemical product classification, quality assessment of
protein product, case studies of downstream processes
TE 023 105 U URANTINTTUIUNTNAINTHER 1(0-3-2)
waznIUUANIS
Downstream Processing and Unit operations Laboratory
Fewlwvasmedn: s1e3vniu TE 023 104
NM3TABATANALNBY N150589 MIIHTaduAn N15aia N1sNaN N13AATU NITANKEAN
wadlawstulasunns il lesiivnsilveanadaussauzas Bdnnslnida n1sedusenaujuins
Coagulation & flocculation, filtration, cell breakage, extraction, distillation, adsorption,
crystallization, gel filtration chromatography, high performance liquid chromatography,
electrophoresis, laboratory results discussions
TE 023 201 nsuszenaldinalulagdanin 2(2-0-4)
Applications of biotechnology
Fewlvvassedn: TE 022 203 wazsedvimu
TE 023 202
mMsUszgnaltimaluladdinmludiusing 4 WugnamnIsiemisuagA3esdy Nsinyas
LAZQAATVINTINGAT MIpLAGIA W Wndriasiuazduailfug ruinisndanduudinm
Application of biotechnology in various fields such as food and beverage industries,
agriculture and agro-industry, medical healthcare, pharmaceutics and biochemical products

including biofuel production
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TE 023 202 Uuan1smalulagyanin 2 1(0-3-2)
Biotechnology Laboratory |
Feulvvessedv: 1edvimau TE 023 201
Anuftanmamanalulad@rinmilifedesiuiinnsdiduamuide 1wy nawdouiaguay
wiesile n1swIsudouasndndogdunid maslenomaisatiegdund nisvin maiiudieghg
LazAsmadiaTesiing  saumt mseRUneraLarasUHANISTIAGDS
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 ARALATNITOBNUUUNITNARDY 3(3-0-6)
dusviinmalulag
Statistics and Experimental Design for Technologists
Feulvvossedv: ld
N1 ANERziluearn1sHINkIlayaneaiin N1sedoUaNIRgIY STULLAISNTEY
F9879 NITINUHUNITNAAD Lﬁ@ﬁﬂiz‘ﬁ’miﬁ@ﬂﬂﬁju N59LNUN TYIRaRIwUUTadBLAel 53RN
LarUTEIIUNG N19219HUNITVAARULUNa18T9 kavn1smIANduTussenIyndoya N1sld
TUsunsuneadatunsinszvidoya
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 FosAnassmamaluladdanm 2(2-0-4)
Selected Topics in Biotechnology
Feulvvossedv: ld
wdedumaluladuaznisineinismisdiumeluladInanluaividig q furaulaly
U2y %ﬁﬂiaUﬂqum\iﬁmqmmMﬂﬁmmiLLWVlETLLaBmé’ﬁUﬂﬁaJ ATNBATLAZINYINITAIULANIIE
Aunedenuarnsnunu
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

60



TE 023 205 walulagwilulafnuazlnslulafin 1(1-0-2)
Prebiotic and Probiotic Technology
Feulvvasseiv: 1l
Hemuazmuddgveamilulefnuasinslulefnaudnuasuasnisnanydunsdinsluledin
AudnvuzLarn1INannslulefin nsUsaliuanulaendeveandnsig nsussendldnslulefin uag
Inslulefinlugnainnssy
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 023 301 VANYAVBINUTIAINTTY 2(2-0-9)
Fundamental Genetic Engineering

Waulvuaasnedvn: SC 803 305# LarseiunAIu

¢ ° v o

lassadauasnisduaszinsniinadaiviutniiduasnugnssy n3asemdueaIenay N3
% a & aa Aaa Ay o aaa | a o A
AUMLasATENTUAILALEUeTNIEUNA oINS Lazthunlaaulitegnldnediuelsa n15n3eUALOULD
Wy Ylanaznnessnwaddtiu wedanmsiidwedidwadidntiu wasinalanldlunisnga

a a

Aanu viedeniluadiintiildsuiidueaisnan mamdrduiaedlelndvesiiduiefiaula
weluladansaumadesiu uagnisavauanutasasslunslddddiailssunisdoudsduly
waluladTinw
Structure and synthesis of nucleic acids as genetic material. Construction of a
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 URNSNANYAVDIRUTIAINTIU 1(0-3-2)
Fundamental Genetic Engineering Laboratory
Soulwwesnedv: :183w1au TE 023 301
UftRnsiAetesiumadiameiugimnss wu nmsfumuaziiesesideyasuiaine
seavluanalagldlusunsunsuiiamesuazsruugudeyaseulalnisainflduenazeisiduesin
391330 nsiesinunmuarUTavestidueuazofiduefadald mafiudTinauduiidenis
sheufisengnlswediueisa madeuseduiiaulafufiuenviiteai manaingnuan nsdennedy
ihguuaiiiGouazdndenuuniiSerlasunaaiingnuan mslnsizsiaduiiadlelnd vosduilaauld
lngldlusunsuiaszinudningrseauliiana n1suanseanvedlusaugnuailuwuaiiSeuwaginsien

A1e75 sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE)
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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 ampilification 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 dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE)

TE 023 303 walulag@nwszauluana 2(2-0-49)
Molecular Biotechnology
Feulvvassedn: TE 023 301

walulagfidueatenay nsuszendldnalulagdinmszauluanasunng 9 lewn szuy

nsuanseanvesgululusuaslonuazguaslon HAASMIINIINITANIAINIAUYSTE A1T8NUNARINIAUNTE

nsidadelsaseavluana Tnduiazansntdlunisindalse msirdeansuaiuniedinmuasnisly
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Useleydan®inia n1seuaunsidnandasiniamaluladdinin nsandnsdnsdauseiuvgnis
wialulagyanm
Recombinant DNA technology; applications of molecular biotechnology, gene
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; patenting biotechnology
inventions
TE 023 401 Tassadauaznsisuudamis 2(2-0-4)
LANNMEANYBITENIINN
Structure and Physicochemical Changes of Biological Materials
Feulvvessedvn: SC 803 305#
Tnssa¥ranazniswdsuudamiaaiinienimyesfandanin saudanisuszendldly
gravnssudinmussedusaalsd wardndudildlugnamnssudinm Wsduildlugaamnssy
Fanw luiulugaavinssuinm aslindusdlugaavnssu@anm sssumniluensuazgmamnysu
21913
Structure and physicochemical changes of biological materials and also the
application in biotechnological industries of polysaccharides, lignin, proteins, lipids, flavor and

color compounds that being used in biotechnological processes
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TE 023 402 wialulagioulay 2(2-0-4)
Enzyme technology
Feuluveasedvn : TE 022 203 uarsedmAu
TE 023 403

a

mm$luAeafuieuls msuanouleilussiugnainnssy msvieulsfliuiaviues
nsfnwdnwuzvssoulyl nMsAnwiraunamansvaseulel wdnnisuazisnisnsseuled ng
Uszgnaldioulaailuiueng 9 19U 9namnIsy Mg Lagn1nsIainseg
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 UfuRnsmalulagvaeulesl 1(0-3-2)
Enzyme technology laboratory
Feulvvessedv: :edvAIu TE 023 402
wadalunsufoinsmaeulesifiaenndosiuiionlu TE 023 402 1wu nsndmeulsd
MnuuaiiFe Sad e 11 meviieulwlliudgvsunsdi mafnuauaiiBveseulsd nnsnTaoules]
WroLsad
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 NaNN1TNIBNALULaBYININATUNY 2(2-0-4)
Principles in Plant Biotechnology
Feulvvossedv: ldl
unth wénnsiuguLaEI S manzABITadiy namsdsaradinludiinm wada
nsniaeadiis wadamafuinuieadfismizdos madansdisfudndeadiin anulasnse
RAerfuiiluleme uaznsd@nw: msdssendlivalula8inmuesiiy
Introduction, principle and methods of plant cell culture, cultivation of plant cell in
bioreactor, plant cell immobilization techniques, techniques of plant cell preservation, gene
transformation techniques for plant cell, safety of biotech crop and case study: application of

plant biotechnology
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TE 023 501 NN YATNAIINTAVDLEY 2(2-0-4)
Pollution and Waste Treatment
Feulwwasmedn: eivniu TE 023 502
nsPIvANNaiY o wdsnliameluladazenn mimwjmazm%ﬁﬁmaﬂwﬁw UANYNI
9INA UANYNINAFMNTTUNYAT N1FAAAETY NNFIANITUANENIUAEN mmgm?un@éjammz
nvsnefiietos
Pollution control at source, clean technology, water, air, agro-industry pollution
control and treatment, hazardous waste treatment, noise pollution management, environmental
standards and regulations
TE 023 502 UfjURNsuaiElazn1sAInvadde 1(0-3-2)
Pollution and Waste Treatment Laboratory
Feuluvreasedvn: s1e3vaau TE 023 501
nM3aTIIlATIsiaunmiLAe n1sianisveavdenivningraiunsuinuns welulas
A0 L,Lazmmgmmﬁﬂmiﬁ’mﬁﬂLLaﬂﬁau
Wastewater quality analysis, agro-industry waste management, clean technology
and environmental regulations
TE 023 503 nstgUszlagdainninveade 2(2-0-4)
Waste Utilization
Feulvveasedvn: Tid
ndnnisfiuuguresvende underu YagUszasduazusagdla 4o faidonisliussloni
nnvedde AuanvarvenInvaads malulagnsldusylevinnninvesdsainunayguy 153y
geavinssy Nsinens Jenannnislduselevinnuesds msussliuduunsldusslevinnveade
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
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TE 023 504 waluladTanwienisuan 2(2-0-4)
whaganIn
Biotechnology for Biogas Production
Feulvveasedvn: Tid
nnsuvennalulagdininuuuliennia 9adiinewasdieaiiveamnaluladdanin
wuubsornie Yadensdanedeniifnadoweluladdinmuwuulfonnia nswdnufadanim dnvaue
vesdafnsaiuuuliermaiiensndnuiatanm nsldusslond ufadanim mandauialalasaulag
BTN
Overview of anaerobic biotechnology, microbiology and biochemistry of
anaerobic biotechnology, environmental factors affecting anaerobic biotechnology, biogas
production, anaerobic reactor configurations for biogas production, biogas utilization, bio-
hydrogen production
TE 023 505 waluladnsuantifudanim 1(1-0-2)
wazlulofiaa
Bio-oil and Biodiesel Production Technology
Feulwvassedn: lifl
ihifuwadides dsiulnlslada lulefea fanfu Tamnadmsunisndmiiudinmn
warlulofwanivesnisnaniiiuiinmuazlulefwa nsvuiunisnaniifuanmuazluledea
auautivesihifudinmuaglulefioa msussandlfhiudinmueglulediva
Single cell oil, pyrolysis oil, biodiesel, biomass feedstocks for bio-oil and biodiesel
production, chemistry of bio-oil and biodiesel production, bio-oil and biodiesel production
processes, properties of bio-oil and biodiesel, application of bio-oil and biodiesel
TE 023 506 walulagnisuanlulateniuea 1(1-0-2)
Bioethanol Production Technology
Foulvveasedvn: T
uni1 9a72ineuazdaineadivesnisudaeniuea ashafuiendnieniuease iy
gRamMNIBILaznIzUUM U TanounsHan dadeiidninadenisusinieniuea nsruaunisvinves
Msndnemusakazanassld N1sFuIMLaENTIREATRedefulsEansan nsuanenuea
weafialunsifinuseansnmnisnaneniues waznisuasiuledimiuea
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 ethanol production

efficiency and biobutanol production
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TE023 601 nsusEiuamnwdmsuinmalulagyanin 2(2-0-4)
Quality Assurance for Biotechnologists
Feulvveasedvn: Tid
VENN"T ANNINY LagANNAIAYYeINITUTEAUANAIN NENINAIITNNSARTUNSHER
mﬁmiwﬁé’umwLLasqﬂﬁﬂqmﬁﬁaamU@maymummgm ISO 22000 8UNTUNIATFIU ISO 9000
BUNTUNNTZIU ISO/IEC 17025 natlauaznsufUalusumsuseiunnm
Principles, definition and significance of quality assurance, good manufacturing
practice, hazard analysis and critical control point, ISO 22000, ISO 9000, ISO/IEC 17025,
techniques and practices in quality assurance
TE 023 602 walulagdnmluanamnssueamnsédn 2(2-0-4)
Biotechnology in the Feed Industry
Feulvvossedv: lfl
MAUDIMITANT AUABINITLATUINITAG 9 Yoadnd N1sUsEnaUgnIeIITAR LAY
NIFUMIHAN NYMED13dRT MsUszgndltinaluladdinmiloysuussnmuniwermsdnd 1aun
nsuaningideUnluomsdnd (du ansiaSudaug wulesd nsmezilu Wud) uaznaifinyIum
TmgAveImsdnd (W Hvnuen nuuds i nuselsauaziuasdngiia Wudu)

Feed raw materials, requirement of nutrition in farm animal, feed formulations and
feed production process, animal feed laws, application of biotechnology in feed quality
improvement which are production of feed additive (such as probiotics, enzymes and amino
acid etc.) and increasing feed raw material (such as salt-tolerant crop, drought tolerance plant,
disease-resistant plants and pest resistant crop etc.)

TE 023 603 walulaBnsudnaiashuuaanagod 2(2-0-4)
Alcoholic Beverage Production Technology
Feulvveasedvn: s1e3uAu TE 023 604
uni 9adineuaziiaivennIosfuLeanssed nisidoudsnaynisgosaaises
\3edfukeanesed nszutumsnandes nssuunaiiavedhinl nszutunsndaland nssuunsHaEn
Tadaursns (sparklingwines) uazlnnosalue (fortified wines) nssuiunisnanaieshuueansged
Hudu ﬂizmumimﬁmfﬁaﬁuﬂszquimé’u LLasmwﬁﬂﬂm‘tﬂuqmammiummﬁmLﬂ%aﬁu
woaNosed
Introduction, microbiology and biochemistry of alcoholic beverage, spoilage and
degradation of alcoholic beverages, beer brewing, classification of wines, making of wines,
fortified wines, production of traditional alcoholic beverages and distilled spirits, and special

technique in alcoholic industry
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TE 023 604 Ujtianamaluladniswanazasiy 1(0-3-2)
waanagoa
Alcoholic Beverage Production Technology Laboratory
Feulwveasedvn: s1e3vAau TE 023 603
MR simUSnaueanesed MelnTsiUSinaasaranenaaauasansataaLn
sniuiinia Msdesesimusinanse Yinadlueanieun wazdnadameslaeenlailuedosiy
nsnaaaslunszuIumniinlg mswieunddedafuazsn msndnaln nsgesaarsueariiiieri
B35 manngeusundusavendes manduwarnmsisesdlssneunsaneseduazioanesyin
#1 9 Tudauia vol s Aldluasndu
Alcohol content analysis, analysis of total extract and sugar-free extract, analysis of
acid, total phenolic content and sulfur dioxide in beverages, experiment on wine fermentation
process, preparation of yeast and fungal inocula, sato production, mashing, sensory evaluation
of beers, distillation and analysis of alcoholic and ester compounds in head, body, tail of
distilled spirits
TE 023 605 walulag@nmlugaaivnssuaimis 2(2-0-4)
Biotechnology in Food Industry
Feulwwasmedn: edviaiu TE 023 606
auvneInsideuidevesomisuazudnnisouensivs muszgndliinaluladdinm
Tugnamnssuens amuvasasevesormsiildannissegndltinaluladanm wnsgruniswan
lugnamnssuems
Causes of food spoilage and principle of food preservations, application of
biotechnology in food industry, safety evaluation of food derived from modern biotechnology,
standards for food processing in food industry
TE 023 606 Uuan1smalulagyinin 1(0-3-2)
lugnannTsuemg
Biotechnology in Food Industry Laboratory
Feulwveasedvn: s1e3vAau TE 023 605
UftRnsiifetestumsnuanomsiagldaudounagmailiuis nmemsaamqaunds
yians q luens msvszyndldoulwilugnamnssuens msndndemsuazdnlanedudnails

a a6 v ¢ A ay v a a wa
"U']ﬂ@qaclﬂ/liﬂ ﬂ']iisifﬂigiﬂsifu‘ﬂqﬂsﬂaﬂLaEJ‘V]‘lﬂ'ﬂqﬂiiﬂﬂquqmaqﬁﬂsiﬂaq‘mqi miaﬂﬂimwaﬂgummi
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Course topics include laboratory experiments related to food preservation by
heating and drying, detection of food microorganisms, application of enzymes in food
industry, production of food colorants and exopolysaccharide by microor-ganisms, food
industrial waste utilization, laboratory results discussions
TE 023 607 wAlulagwaauasyInIw 2(2-0-4)

Biopolymer Technology
Feulvvessedvn : il

nsAnwauduunvemediwesdinin lassasauantiniinieninwaziall n1suan
WORUDITTINNFULUUATY o 13U waauau ladu lalne waglad 81955500 nsanedlensandda
ALLBN (Mavie) kaglanedwes wasnedwasnsawanin N158aYaaIEn1aTININ NITUTUUTIAUN N
walulaguaznisihluldusslevilunugnainnssuniumig 9

Study of biopolymer history, structure, physical and chemical properties and
production in various biopolymer forms such as pullulan, chitin and chitosan, cellulose,
natural rubber, polyhydroxyalkanoic acids (PHAs) and copolymer and polylactic acid etc.
biodegradation, quality improvement, technology and applications for various industries
TE 023 608 HUANENTONFINNTIN 2(2-0-4)

Industrial Hygiene
Foulvvessedvn: 1aid

nMsfnviAeatuAumIng Aduan T Useasd vaulwnueInIsaliuauaveuily
danndonlunisianu uazdsnnauguniweunsiy lsafiinannsusenevendn anuvasnsde Tunns
nukazaunsallesiudunsivdiuyana wosinluindvesruiifaululssnuanavnssuinu
wmaluladTanm nanilulunismuaulsawarnsguiivia ssdnsuazngmneiifeadaduny
guaundie Tulsenu

Study of definition, history, scope for environ- mental health work and health risk,
occupation disease, work safety and personal protection equipments, ergonomics for peoples
who work in biotechnology industries, general concepts for control and sanitary, sector and

related law for industrial hygiene work
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TE 023 609 walulaBnsuamimauazud 2(2-0-4)
waznAndnaiineades
Sugar and Starch Production Technologies and Related products
Feulvvassedn: lifl
qmamnswmmémﬁwma%LLuzﬂ’w nszUANNIIHARLIAIaINSes wAnSuTann
gnamnIsut e auaskEn A e RETes nsemeilugraminssiiinna Jamlunssuiunmande
hena qmamﬂﬁimaml,ﬂq%’ml,uzﬁﬂ nzuIUNITaALTS NﬁmﬁmsﬁaﬂﬂqmaﬂwﬂsﬁuLLﬂQLLazmﬁmﬁm%ﬁ
\Aeades
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 N1IATIZANTZUIUNTNAALAY 3(3-0-6)
A1seanLUUlSIU
Process Analysis and Plant Design
Feulvvassedn : TE 022 102
MIIATIERNTEUIUMINARLaznseenwuulssuduniseanuuulssaulae midaiaian
UFv1n1500NkUUlTIUN N153LATIEY0DNLUUNTEUIUNITHER N1TATIVINATIERAUAINLAE
UINTTIUNTTHAR miLﬁ@ﬂi’a@LLazmia%’NLﬂéadﬁam%aﬁﬂiqﬂﬂiaﬁ nseonLUULHUT AR LATelo
Lﬂ%"a\ﬁfﬂiqﬂﬂiﬁﬁ AMsAMuATiuazn1seenLUULNURlS 9L n1seenukuUUsTUUMmUANgLalaaiy
nansenUAsnnden nsUsznusainsesniuulsauLas RN ST SIuTInTiATIeY
N1389UlATINTORNKUULTHY
Process analysis and plant design are aim to the plant design of philosophical
principle of plant design, process analysis design, quality control and production standard,
material selection and equipment fabrication, machine layout design, plant location and plant
layout, environmental impact assessment control and design, the cost estimation of plant
design and total product cost, including the project investment analysis of plant design
TE 024 761 dunumiamalulagyiniw 1(1-0-2)
Biotechnology Seminar
LdﬁiauvLsUGU@ﬁ’lEJeJ%’] : TE 022 203 wag TE 023 201
nsfuadaznisisuesunanud femanaluladdanmiuiaulaaininsarsdiy
walulagrnmatutlagtuiiduiuaingrudeyaiiduiivensuuazlduinsgiuaina wioufums

Wausluguunaseansisavulaeg1adamunin
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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 N133AMNUBLEUBIATINITNY 1(1-0-2)

wialulagdanan

Preparation for Biotechnological Project Proposal
LdﬁiauvLsUGU@ﬁ’lEJ?J%’l : 000 160, TE 022 201, TE 022

203, TE023 102, TE023401#

mMsduAuteyangudeyaivinising g nsnummssunssumAsIdes N3N
naneaadlulasenis MWy wazsilaustelauslasenig

Information retrieval from various academic databases, literature review, planning for
experimental works, report writing and presentation of project proposal
TE 024 774 1A39n191anATulagyaniw 4(0-12-8)

Project in Biotechnology
Feulvvessedvn : TE 024 773
msiudummaassieiiesindeiauslasanislusedsn TE 024 773 msiinsevidoya
a7UNaN1TAeY NMTTEUTIENULALNITULAUBNANTIINIATING

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 dunafneImsaunalulagyInw 6 WA

Co-operative Education for Biotechnology
Feulvvessedu : 000 160, TE 022 201,
TE 022 203, TE 023 102, TE 023 401#
nsfinuftRnufiunailuaniuuszneunsiifsatestumaluladtnmidiusonisuas
nvuiildfumnuiiureuanniaiune dnfAnwidesifteuaslasanuiinsounqunsluufifen lu
a01uUsznaun13egatnau nasanuiRaniatndnwidesiiaussunasdesieaunisuiuiiau
Tuanuusznouns

Full-time participation in private or government organization associated with

biotechnology that has been approved by the department, proposal development, presentation

and report of the results of the co-operative education work
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TE 024 796 A15ENIUNINAlLlagyInNIN 1 idaenn
Practical Work in Biotechnology

Houlvvessnedan : TE 022 203

v A

A AUAINNUIBUTDLENTUNS B3 TN A SUAUTIUYEUINAAIYT Wuategsloy
180 $1lueinng mssrusmdeya mslnsesideya nisagudeya msileusieau uazmsiiaue
nauvsoruiunsiinnunufiauiuanans

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 or internship as appropriate.

71



