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Momentum, Heat and Mass Transfer for Process Engineering

UJURNTIFINTTUNTEUIUATT

Process Engineering Laboratory

nanwalulagdinin
Principles of Biotechnology
UfuRnswmalulagdanin 1

Biotechnology Laboratory |

SAUAUIUNUILNRAINZTYUT B
SAUINUIUNUIBNNELEHY

18.

BN
3(3-0-6)

3(3-0-6)

3(2-3-6)

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 aAnsAnEN 1

LI 202 009

SC 703113

SC703 114

TE 023 101

TE 023 104

TE 023 105

TE 023 201

TE 023 202

TE 023 301

TE 023 302

TE 023 401

mwdangudmunisdoanshividn

English for Professional Communications
@3TIN1VRAUNTE

Microbial Physiology

U URnsassine1veqaunsd

Microbial Physiology Laboratory
NILUIUNTUNINTHARLAENEU[URNNS 1
Downstream Processing and Unit Operations |
NILUIUNTNAINTHERLAENUIBUNTANT 2
Downstream Processing and Unit Operations |I
UJURNINTEUIUMTVAINSHARLaE MU URNT
Downstream Processing and Unit Operations Laboratory
nsUszynaldnalulagyinn

Applications of Biotechnology
UuRNsmAlulagyInIn 2

Biotechnology Laboratory II
NANYAVDINUTIAINTTY

Fundamental Genetic Engineering

U URNSUaNYavaiugIAmINT Y

Fundamental Genetic Engineering Laboratory

lasasiarnisilasuiuasmaainien nyesTandinm

Structure and Physicochemical Changes of Biological Materials

SAUAUIUNNUIENRAINZTYUST I

SIUIIUIUNUIYNA ALY

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)

20
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N 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

A15L38UAMNUNSDUTUNITVINULAZ NTHAILIAULDIDE19FBLTID Y

Work Preparation and Continuing Self-development
NANIFINTINT AL
Principles of Biochemical Engineering
UURNIMaNIAINTINT AL
Principles of Biochemical Engineering Laboratory
adfAlazNIseRNLUUNINAaIdusutinmalulad
Statistics and Experimental Design for Technologists
wialulagvesoulsd
Enzyme Technology
Ufuinsmalulagvaouley
Enzyme Technology Laboratory
NaNwLazNIIAIAUNLEY
Pollution and Waste Treatment
UUAn1suafivuaznsminvade
Pollution and Waste Treatment Laboratory
nsuseiununndmsutnmalulagdinm
Quality Assurance for Biotechnologists
FIVIINNFUIYNFDN
Elective Course

FAUIMUIURUIBANAINZ TIURY

SAUINUIUNUIBNNELEHY

20-

u28nn
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

AEHLaENI5INNg

Ledership and Management

N1598NWUULSIUATUENAMNTTUNYAT

Agro-Industrial Plant Design

dunumiamalulagdinin

Biotechnology Seminar

nsIavITeLaUslATINIINIMALLlABTIN N

Preparation for Biotechnological Project Proposal

NSENUMIIMAlUlagTInIn

Practical Work in Biotechnology

FIIVNNGUIY LGN

Elective Course

I denas

Free Elective
FTUIURUIARAIM T UTIY

SAUINUIUNUIBNAFSHY

U7 4 AnanasAneIN 2

TE 024 774

TE 024 785

Tassnsmanalulagdinan

Project in Biotechnology

gnRNAANYINIINUNALLLAETIN N

Co-operative Education for Biotechnology
SAUIMUIKUWARA ML TIUITIY

FAUITUIURUIINAGT A

21-

280
nau

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

1(1-0-2)

1(1-0-2)

15
132

“uenn

wnau
4(0-12-8)

136

80
Annafnen
3(3-0-6)

3(3-0-6)

1(1-0-2)

13
130

28nn
ANNAANWN

136



2.7 A195UN8S182U7

BS 951 102 gsnauaznsifiugusznaunistudu 3(3-0-6)
Elementary to Business and Entrepreneurship
Seulvvessedv: il
AIMINEYRITINRANNLA BN TIT AR EN T TUSI AN TNUHUN NN TN953RY TATsaing
paAnsMsiAnIsiuninensyaranisdsnisuazsnnenisnnzgiing gelagenainunsdanisi
N139a1AN153N15AUNTHARRAALTLILTNA1ATIAINTINNTIUTTLALN15RIUTINY AF85T5H
§INWALAINTUNAYDUADHIANYRITIND
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 maw3suanundaslunsinuuaznmsiauinuiesegnsdalilos 3(3-0-6)
Work Preparation and Continuing Self-development
Feulvvossedvn: il
N1IRALImMINE NI YEAMTUNITTRUIUTENA A395TTULATITIEIVTT DIANITUATNIT
Janns msvImsmaasunlaniiensiamndidaiu nmsuiulgiedesieilios erdroundouazaim
Uaeasglunisiiau n1safiausegels nsfnliddninyiasnsAnideaineassa nmsiauiuinnssy
wmaluladansaumenaznisdoansadolul nsdoulseTRuazaamineadnsay nsdeusenuLae
nstiaue nsiawyadnangaulugii
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
Seulvvossedvn: il
waAkaENuiRsIfuA Izl yadnam dnvaig wazunumiin msadefineuasnng
i dudiy ndnn1suazngen1sinnis n153ANI5ALe9 N133AN1TAIEINGR A15TANITNIS
Wazuuas msdnnisanudauds msdanisiBanagns uumiemsiaunagiiaynnsdnms
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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
Seulvvessedn: 1l

wnAnuazmLdRgveninugmaFeudluamssei 21 msfadvia msAnddiinsesinisdnass
WASSAITAUNA NITHANIF1TAUmA N15UT2LEU AAT1z9 nslsutasitauslu@aiginig
ATTUIUTTULALANITBINTI DN

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 MsAATSATUIMLALINERRaI T ULLUTA 3(2-2-5)

Computational & Statistical Thinking for ABCD
Feulvvossedvn: il

a aa o o i

wuIAALARIAUNITANTIATUINLAITNED Ad U1 suAdgu nsatsigianiunisailgm

=

ndnnsadedunowituazlung weluladndvauazeiosdiolunsuidam msdeulsunsuuas
nszuruMswAlam mMsussdiuratazySulsanseurunmsuidam a3es5sumadvnnis nsdeuly
WaIVINTT NIFUEAUD
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
GE 341 512 aUandmiunnIvnan 3(2-2-5)
ABCD for All professions
Seulvvessedn: 1l

o

wuzmalulagadviadmiunisdnnisteya nMsUssananadeya MsUssy naldlaauseivg
NM3USTAIANAKUUNANLUS ﬂ?ﬁ%ﬂ@ﬂﬂ??ﬂﬁUﬂﬂLLazﬂ’J’mL{Juﬁjuﬁ?%aﬂsﬁaﬂda aqaﬁuﬁ?}ﬁaéﬁgml,uzﬁ’l
vdonutuuuzih ﬁm@nﬁ%@%az%uLLuzﬁw fag1en15Uszynaldlususiig 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
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GE 363 789 {Usznaun1sasneassd 3(3-0-6)
Creative Entrepreneurs

- a 1
Foulvvessgdn: Ll
ANANYMEEUTENOUNNT NaNaTesIIdmTulUsEnauns AnuSuRnveURRdIALYad83ANS

1158519459930 N15ARANI NTIATILRARIN NITMUNEMNU NMTINWRUTIAD N1TATINMUTUA uae
LATOINNIENTITAT NISURTUDIAU N13919201% wazn1sUsziliunaysznounis
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
3(3-0-6)

LI 101 001 AWDINgE 1

English |

= a P
Foulvvesseiv: Ll
Waluinwen15e1u Weu wa fe ludindsednTu n15181150951R83AUANLDY NITHEARY

ANFAN NITUTTEIYYARNNIN NITUTTENETNWEAY F998 a01UT N139TIdeUAdle
J L4 d’lj [ = [
AuEng MyveniaUsvaunisal (nesiuillemsgau 1 fesedu 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)
3(3-0-6)

LI 101 002 AWDINGE 2

English I
Houlvwessneden: 000 101 wse LI 101 001 wie wWieuwh

Winwen1sile wa 91 WWeu TuuSun@aivinsiiesdy N1sLaneausan NsAAInIN N3

ol = a @ & [y =2 [y
WIYUBU LagNITLENIANNARALAU (I@EJTJ&JLUEJM’]?%@‘U 2 QNTAU 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 A1W199nNgE 3 3(3-0-6)

English I
Houlvwessneden: 000 102 %se LI 101 002 wie wWeuwh

Winwen15ils we 81w Weu 1393971115 N15ULEaUD N150AUTIY NISLAAIAMUAALITIY N1SAAINL

nsilanunuieganuiun Msdulanuddy (eesuilonsedu 3 feszau 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 AWDINGE 4 3(3-0-6)
English IV
Seulvwessiedvn: 000 103 wie LI 102 003 %3 sy

Finwrnsil wa 8w Jeudddnmstugs maflsussens masanseuRadiutudosse e
nsyeiieliiing msseauanumsal malieseideyatiians nadudosay (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 Arwdangedmsunisiaasluivndn 3(3-0-6)

English for Professional Commmunications
Feulvvesseiv: il

1598319011890 AENI ndnn15eu N15e N1sue NSREY MsHLENe NsAUATITeY
Ingldnudingy nsiesizideya waznmsiansallssinuluuiunvesondn

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 FAngwily 3(3-0-6)

General Biology
Feulvvesseiv: il
nannIN1iTine Tnssadauagniniveawad ndsnuiuin anudeidlowesdinuagsiug

s v [

AEns N1sauiuguaznIsiauINITmaNIsUfaus lassasuazassingvesdnd Geingd uas
AonssuvesyudfinasoszuLlig
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
Feulvvassedvn: SC 101 007 wies1e3wAIu SC 101 007
manaaesUftRnislaenadesiuin SC 101 007 FAngwhly

Laboratory experiments to accompany SC 101 007 General Biology
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SC 201 006 Ujtiansiatinaly 1(0-3-2)
General Chemistry Laboratory
Foulvvessedun : 183w1A72U SC 201 005 w3o $183¥1AIU SC 201 007 M50
518381A3U SC 201 008
UivAnsiieafuiiioniludun SC 201 005 alialy (General Chemistry) SC 201 007 1ail

fug1u (Basic Chemistry) wae SC 201 008 tANNdNYa (Fundamental Chemistry) Lo inadia

e

o 1Y

fugrudmsuluinisall Usunaduius nsmigesluanaveandelamsanisssendling veduia

9
g <

diovmiwiinluena Tassadsneluvesowuds mamindnlinanavesansiildssmeuarliuondly
dviazatelaeisnigadenuds sumall wadiaindn nsmduduvesdjizernisaaiediives
laimt,amwaiaﬂleﬁﬁmﬂwmimﬂsﬂ/wauasmam%waﬁazmaLuammgm mﬁmiwﬁ@aﬂmmw
dmsuwouleoau uar MAAATIERTIAMA N mTULAnlaDBY
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, calvanic 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 A%vANYA 3(3-0-6)
Fundamental Chemistry
Heulvwessedvn: se3wrmau SC 201 006
lasead1vezneu Wuszall A151es1auazsgsnsiumin Tansunsuddu vouds Usuw
duius veuuallazansazane sruunsansleudidnaseu wia saunaransiail qm%‘wamam%mﬁ
augaLAlazaunalesay wildeades ualivuaransuaiiy
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 iAfiSurIdiugu 3(3-0-6)
Basic Organic Chemistry
Feulvvessedvn: se3vau SC 201 102

Tas9as19ezmnon wuseadl lausiawdu nsa-wwa talasansuau oAU 0aAu dakal axlsunfn
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aweslowil dafalglan danased Wuea Bmes Bwenlyd 9ad lad Alvu nsnAsUBNTAnLavoYRUS
uaz 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
halides; Aldehydes and ketones ; Carboxylic acids and their derivatives; Amines
SC 201 102 UfTAMsATBuVIINugIY 1(0-3-2)
Basic Organic Chemistry Laboratory
Seulvwessedv : AU SC 201 101
AIIANKEAN N1INIANADULA ’«qmﬁamt,azmiﬂébu Tasuilasns @l nrsaia lalasansueudus
way lidudn awmeilewndl wonoseduariiuea SadleduarAlnu nsnAsuendan iy uasnisain
dhifuneussmeaniiy
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 LANWENATIYINN 3(2-3-6)
Biophysical Chemistry
Heulvvesseiv: Tl
gauMNaAIaasATTlusEUUNITININ N1sUsEgndLNuA I AIAkagng InataTunisginin
asazanefilivilidh saunarmansiailussuvadidin ssazansdidninsladuaziaiiliin neaUfoa
nsilunsvnassiidenadesiuiiomussens
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 ARAATIEH 2 2(2-0-4)
Analytical Chemistry I
Seulvvess1edun: SC 201 001 w3e SC 201 003 w30 SC 201 005 w30 SC 201
008 %38 SC 201 009
auAamndeulun1sieseilne Ui ndnnislasig Yoyaluiieaiia AM53ATIERTY
ﬁug’mﬁmﬁumﬁLﬂs’lzﬁmﬂqimmiﬂaawﬁawﬁﬂm'ﬁLﬂs’lzﬁi@w%mm% szduivrtunislnmse
wazmmszilasmsdaimn Swstiuioatunmsenazneu

Errors in quantitative analysis, statistical treatment of analytical data, fundamental of
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analytical chemistry concerning quantitative analysis based on volumetric methods
withemphasis on titrations and gravimetric methods with special emphasis on precipitation
SC 202 402 UHUANISLANAATIEN 2 1(0-3-2)
Analytical Chemistry Laboratory I
Seulvveasnedn: SC 202 401 yioeivAIu SC 202 401
Ansiliin@nulddunsuazioudifnfumaiafigndesessienyilasUnasuazlnens
Fabonin maneaeavaenedestuiilomluien sC 202 401 wilAAseii 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 AMIAATEASEUSUINGIAEATHVAIN 3(3-0-6)
Mathematics for Health Science
Feulvvossedvn: il

o

AruANSRRdutulue gUdodnflnaans LsvIAnTATIETluseuIU AlnkazaAY
oA o v ¢ 'z ¢ Y ' U & a v ¢ a
Aelllasuasilanduy euiusvaflsndulazrn1sUssynAvTeIRURUS Naf1weayImMS USiusuazinaile
1 a o 6 ¢ a v s a U 1 U % U d' q! 6
NIIAIATUINUG NITUTTYNAUTNUD AUNITLTIDUNUTANNYDUAUNUNLAEN1TUTEYNS
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 WaAndiUpsiu 3(3-0-6)
Elementary Physics
Reulvwesseiv: 1dd
a L2 [ 6 % [
N EAUarNITUTZYNATOINAAIANT naransveslua mwmauuazqmuwamammzLLﬁl‘V\IﬁW—
a a ¢ Ly & aa s YY) v a
DLANNTDUNG LFY9 VAUAEART WANHADLMBU NUNUNNINTIE
Theories and applications of mechanics, fluid mechanics, heat and thermodynamics,
electric current electronics, acoustics, optics, physics, atomic radio activity
SC 501 003 UfuANIsHENENALY 1 1(0-3-2)
General Physics Laboratory |
d' a |
Reulvyossedyn: il
N13IALAZNITIATIERTBLA N1TTIULTIE0Y TUARALUUYDIET gNANUIRNIBEIY LATEIYS
ANNANINNIY mﬁmmmwﬁmawaﬂmaﬂﬂﬂﬁt’fﬂgﬁuaﬂaMﬂé Wamam%m'iugu duUsransuInis
VYA U N3EUNBILYIODINTA ey N1TVIAADIVBILLAR

Measurement and data analysis, component of force, Young’ s modulus, simple
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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 A% ey 3(3-0-6)
General Microbiology
Seulvveasedn: 1l
yanmMahanuaznswIsufegdmiundenanssmivianiig q mstendeuaznsdndiuun

a

UsEnnveduuaiiise 1West 1isa wagaimsig Layuinis Msiasynisne kagn1sinaieqdunid w

(%
a 6

WInewarlsaliinangaunse 9a3iing1vesdiu 1 i

[y

WNUDATULAYNUTANEAIYDIRAUNTE NHAN
WY 91715 WU UAgAaIvNTSy

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 UjiiAn153aT23meniialy 1(0-3-2)

General Microbiology Laboratory
Feulvvossedvn: il

nslivesufoRnisgatainendunusiin mawdsuenais aiouaznisinlivasade wade
UNBEM9aTIINET MInTnianazasatugAunisluhiy dhsnagewns nisldndesganssa
nsAnwudes mseudnuaiie navaisuarnssuinisaiauesteqdunie

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 &3353M1U09aUNTY 3(3-0-6)

Microbial Physiology
L'f‘ilauvL‘U‘UENiWEJ"AJ“Zﬂ: SC 702 101# %38 SC 751 103#, SC 702 102# %30 SC 751
104#

Tassadsveawadauviduasniing msvudsansiiudiesniwadqdunid msadandsau 1of
fl nMs1a3esgdunIduaznisaluay nszvIunsaiazaaslunuafiseiainseinisliies
nszuaunsasuazaatsaisiulawmse lulasau ledu nszuaunisadiansneziily MTulaznsdnu
mamuquﬂﬁLLamaaﬂ%\‘iguﬁLﬁEJ’JG(’TENﬁUmia'aﬂamﬂmﬁulmmm

Structures in microbial cells and their functions; microbial growth and regulation;
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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 UHUANIIHIIING1VD99AUN3E 1(0-3-2)
Microbial Physiology Laboratory
Seulvveasedn: SC 703 113 viesiedviau SC 703 113

NsAnwlAsasIaeadauvsuarasAUsenauTeneas LUSnaIaratiuailise N1sNTEAuNIT

a

afauarn1ssenvaoulaaUas N13INNISIRSYVRIRAUNTE Mawieauaznsdudinisdanse
wule] wagdadomedaunndonunssmsiifinadensiaiueagdunid
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 FauAdiNugu 3(3-0-6)
Basic Biochemistry
Feulvuess1edun: SC 201 101 wio SC 202 103 wio SC 201 103 wie SC 212
103 %138 SC 201 103
Fuadflugruisituiaiivesarsiiluana wouleduaslaouled Sandsunagnagrsvo
WIUBATLLAZNNTAITUAY wunvedtuvesasiulansn nsvudsdidnaseunareandindinnealnsiady
WAYNITAUATIZYLES LILVNUDATUVDIATA LunUoATUI0INTADZILlY WLVURATNTRINIATIAGEN N3
JUATIEIRLOUD LazNISHAnIBDNTDIETY
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 UfUAn1sTalAdiNug 1(0-3-2)
Basic Biochemistry Laboratory
Foulureasnedun: SC 201 101 war 5183¥1A2U SC 803 305 w3a SC 202 103
waz 31873112V SC 803 305 %38 SC 202 104 WA 5187371
AU SC 803 305 3o SC 212 103 waz 187391A7U SC 803
305
UftRmstadedesiudenluinussens SC 803 305 Fuadiugu

Laboratory related to contents of SC 803 305 Basic Biochemistry
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TE 021 201 wialulagdniwiUasau 2(2-0-4)
Introductory Biotechnology

'
=Y

Reulvyossedyn: il

AMNMINLAETIRUINITTRNMAlUlaBTIN N Sy TIUvRstnmAalulagTinn walulagdanin
TundysAnemansuagimnssumans weluladTanmiiAeadesiudinusedriu anufeatoses
a1vmaluladdinmavignnisaiuans o wualduesaunalulagdinwluddneraansuazluida
AMINTTUFANTAIUFN 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 wénnsiugumsdaanssu 2(2-0-9)

Basic Engineering Principles
Heulvvesseiv: 1l

UngIAINTSUNTEUIUANT winsdlelunseuiuns LLazqmwwamam%ﬁﬁugm

Introduction to process engineering, process equipment and basic thermodynamics

TE 022 102 msanglaulautuudy ANusoU wazu9a

AMSUIAINTIUNIZTUIUNT 3(3-0-6)
Momentum, Heat and Mass Transfer for Process Engineering
Feulvvesseiv: TE 022 101# wazsiedunaiu TE 022 103
wannsanelowluusy Auaudiveswedlnailadouiasvedlvaueuiiilatou vlinveanis
Inavesveslnanazisdluaniuiues amqamaimUiammsaumwiatﬁm aunanaeulag Iy auna
lwdulagsiu vannisaneleumnuiouluaniusasiuazluaniuglinegy Msdssendnisanslou
ANTOU NaNA1TEElOUNIA

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 UJUANTIAINTIUNTEUIUNS 1(0-3-2)

Process Engineering Laboratory
Feulvvesseiv: sie3viniu TE 022 102

N9TEUTIBNUNTIAINTIH Teruvesiinlsluiemnssunse uiuns Msdiausdayauasnis

flansl nMsnaasameAstluadtiues wdosinanuvila yaiaiesdleindnsnisina msgadelu

SEUUNBLLDINLTWFIANIU DNTIEIUANUTULAZAMUYUFUNNS N15UILASNITNIAIUSDU 115018
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Touaudeusnmazszuunameslulauniing indeuaniUdsuninudou wisshauby duussans
NITHNT
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 nsldiaFesfiomanaluladTaninuazaaasnds  2(2-0-4)
The Use of Instruments in Biotechnology and Safety
Feulvwessedvn: sedvienu TE 022 202
unih1 euvaeadlusmumanaluladdinin anudituguistueiesieineimans Téun
wosda nifedaussduloth dovandou duunuuiuasivgn ndosganssa duaondeuazdnnniu U
Wanarlindalusfi uialasunlangil foviimed indeamyuinios guiiBenuds 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 UfiAn1snsldiaTasiiomamaluladianmuazarudasais  1(0-3-2)
The Use of Instruments in Biotechnology Laboratory and Safety
Feulwwossedvn: edvimiu TE 022 201
unth sufeuuazanuvasadeluviosufifinig nisliiadesile laun ndests dovaniou nife
fausadulen dun ndesganssmi Dunuastiundnluif@ uwialasulans@l fowiines idosmyy
wes waz awelnsinladines
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 wanwalulagdaniw 2(2-0-4)
Principles of Biotechnology
Heulvvedsedvn: SC 201 101# wags1edwiasu TE 022 204
anudAguagnszurunsmanaluladdanaw SngAuildlunsruiunsmanaluladdinim
nsfndenuanivinuidedunid mawisundle slauazdnuvazvesiaaujitemidanim

q

n1susulgsaneiuguesiunidlagmienirliiAnnisnateiug anusuazmaiaiugiunisiug

-32 -



v

Amnssuilouiulssaeusqdunid lwadiiy uaziwaddnd waznsussgndldinaluladdininlunns
Wanandnlasnsmuninduase
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
TE 022 204 UjUANMImAlulagdInIn 1 1(0-3-2)
Biotechnology Laboratory |
Feulvvessedvn: edvaau TE 022 203
wadanugiunshuiiinnmmaneluladdinm arseduaznaedsuaised madanis
AATIENRIAUTENBUVBITAGAY mim?mﬁmqﬁuLﬁ@lsﬁumzmumwﬁﬂ NISAALENLATNITIAY
$hwnqduvsd
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 ASEUUMIUAINISHAALASMIBUJUANTT 1 2(2-0-4)
Downstream Processing and Unit operations |
Feulvvossedvn: TE 022 1024 uags1e3mAu TE 023 104 uag TE 023 105
UM NIITILUAZANAZADU N1TNTOI NITWEAAIBLUNLUTUY mwzgum‘ilm nsane nsvilead
wAn NIRRT, N13RATY WaTNNINAY
Introduction, coagulation & flocculation, filtration, membrane separation, centrifugation,
extraction, cell disruption, adsorption, absorption and distillation
TE 023 102 %#anANTIUYIAYN 2(2-0-4)
Principles of Biochemical Engineering
Seulvvossiedvn: TE 022 1024, TE 022 203# uags1eiwau TE 023 103
Umin JUTuazstinvesUnsaldnnin drudsenaunansAuANiIUgNTaNdInIm NI
wagnsnanludaufnsaianim drdedidosnislunisniu nssndelunssuaunisndn susuy
nszUaUnIIUTNLUULUAG akund uazdoiiles n1saneleusendiauluiniesfnsaidanam
nszuIuNITMITnluannYeILds ndnAsiazIsnisvenevuin nann1svesiulelwulees nsEuIunIS
WnsAsLTad LA wadd R tonERasTaAe LUUSIaMarN1T AR UUNSEUIUNINISTIATH

Introduction, configuration and types of bioreactors, bioreactors components and
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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 UJUANIIUENIAINTIUT AN 1(0-3-2)
Principles of Biochemical Engineering Laboratory
Seulvveasedn: s1e3waau TE 023 102
nsnaaesljUAn1susenaume n1sfnwisusawasvlinvesdandn suwvunisivauaznsld
wdsuludminnu mssidelunssuaunisvin nssuiumsvdnuuuiund nseelousendiauly
dwmdn nszvaunsndnluaninvesds nmseenuuudmdn wdnnsuazisn1slun1svereaun A3
19DWVUNILVIUNI TN
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
TE 023 104 NILUIUNITNAINTHAALALMUIUJUANT 2 2(2-0-4)
Downstream Processing and Unit operations Il
Heulvvossiedvn: TE 022 102# uags1edwadu TE 023 101 uag TE 023 105
ANTITINY NITANHEAN ATV m'iLLEJﬂLLazﬂﬂ'ﬁﬁﬁﬁqwémﬁmﬁmﬁﬂiau ANTATIVADUAINY

a

uSaviveawdnduailusiu nInsraeuaunmkdndusideuialasunlansfiuaglansunlansi
YDUVEIAUTTOULEN N1TTHUNAMA NN INATIVDINENSTDN
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 UfuAn1snszurumsviaenisuanuasvieuianis  1(0-3-2)
Downstream Processing and Unit operations Laboratory
Seulvvessedn: s1e3waau TE 023 101 uaw TE 023 104
A195IULATANALNDU N1INTBY NSV ALAAWAN N15ENA ﬂ'l'iﬂébu ﬂ']’i@ﬂ‘g‘u ASANKAN 138
Hawmstulasuinns il lasunnsivesnadaussousge Bantnslnida nisefusenalifinis
Coagulation & flocculation, filtration, cell breakage, extraction, distillation, adsorption,

crystallization, gel filtration chromatography, high performance liquid chromatography,

electrophoresis, laboratory results discussions
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TE 023 201 msUszandldmalulagdanin 2(2-0-4)
Applications of biotechnology
ﬁauimaasw%sm: TE 022 203# Laz318311Au TE 023 202
mMsUszgnaliinaluladdiniwluiuding q Wy granmnssuemsuazA3edf NsNYATLAY
PRAMNTIUNYAT NITALAAVAIN LT UazT ALl s MsuBandsnudanm
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 UjUAn1smalulagdanin 2 1(0-3-2)
Biotechnology Laboratory I
Soulvvesedv: s1e3weau TE 023 201
Anufiamsmamaluladiramiifeatestuiinnsduiunuide wu manieuianuas
wdesite mawIeude uazndudeqdunid mawieuenisadeqdunis mmdn nafudedn
warEmsdiaTesinng 4 s mIsAunesa waragUnanismaaes
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 @dfkaznIsoanwuuNIvaassdmivtnmalulag 3(3-0-6)
Statistics and Experimental Design for Technologists
Soulvvessedn: 1uid
uni ﬂ’J’WSJ‘Lh’«J%L‘fJULLazﬂﬁLLQﬂLLﬂﬂsﬁaQaV}’]\‘iaﬁa NISNAABUANUAFIU T¥UULALITNITHY
Foes MINaukLNIMaasiloiiuszvnTasngy MINumunInassuuuadeiien e
wazUsslliuna N15uNUNIIAaaUUnaIedady waznsmaNuduiussenityateya n1sld
TUsunsunsadalun1sinsevideya
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 (Fasdnassniamaluladdanm 2(2-0-4)
Selected Topics in Biotechnology

= a P
Woulvvassiedv: Tidl

U =

Wtesuwalulaguaznsinginismaiumalulagdininluavising q Aiiaulaludagdu &
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AZNIIATUAL
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 wialulagwslulafnuazlnslulafin 1(1-0-2)
Prebiotic and Probiotic Technology
Seulvvessedn: 1l
ferunazanudidgremsiulefnuazinsluledn audnuuzuaznisuangdunsginsiuledn
AanvuzkasNsHaanslulafin nsUszliumnulasndevewdndue n1suszgndldnslulefinuag
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 WaNYaYaINUTIAINTIY 2(2-0-4)
Fundamental Genetic Engineering
Feulvvossednn: SC 803 305# uazsedviAiu TE 023 302

lnssasrsaznsdunsizinsadiaadon Mimididuasiugnssy nisassidweaenay n1s

'
=

AumiasisBuTudABWeNTEUTIRINS wazihulaau UfAsegnlanediueisa n1swsaufowe
e ylauaznmaeseuadiintiu wadansihfdwedduadidniiu wezmedanldlunisnsim
a A R A vy a & o w a = ¢ a g ‘:4'
Anmy wsaldeniueadidnUiunlasuawuedIsnal n1suiatsuidindlelnavesiduienaula
walulag@rarsaunelowu wagnisaivauaulasndelunsledadidinnlasunisdausaguly
aa
waluladyinw
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 URNIIVENYAYRINUTIAINTTY 1(0-3-2)
Fundamental Genetic Engineering Laboratory
Reulwvwesseivn: s1e3viaiu TE 023 301
UUAn1siinetesiumaliani1aiugianIng sy 1wy MSAUNILAEIATIERTaYan uTIING)

szaulianalagldlusunsumeuiiunesiazszuugiudeyasaulall n1sainfduouasonsdueain
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adiTinmslinnevinunmuazUSinavesiidueuarendiduediatald nafivUiinuduiifesnisie
Uffsengnlswediueisa matdeuseduiaulafuiiduennziioaiimanaingnuay nsdsaneduiii
guuaiiFouazdnidenuuafiBedilunanaingnuay nslnnevidiiuianalelndvesduillaulilae
TAlUsunIinsgvinuiininerseauliana nsianseenvaslusiugnuadlunuaiiiseuaginmeioig
75 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 walulag@innszauluana 2(2-0-4)

Molecular Biotechnology
Feulvvossedvn: TE 023 3014

weluladfoweaenay n1suszandldinaluladTinmszauluanasusie ldun ssuunis
wanseanvasdululusuaslentazguaslon NanfugM19N1IAIINAUNTE @158 WNAINYAUNTE
msitdadelsasyiuluana Saduazansildlunistdalsn nsvrtnansuaivnisdanimuazansly
Uselevianndiuaa n1smivaunslandndagmanalulagyinin anudasndenisdinmdmsuny
sumeluladtinmadieln nsanavsdnsasnssivimanaluladdanm

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, biosafety for modern
biotechnology, patenting biotechnology inventions biosafety for modern biotechnology

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

Structure and Physicochemical Changes of Biological Materials
Seulvvessnedn: SC 803 3054

Tassafrauazmaidsunamaaiinenimvesiagiiniw saufinisuszgndldlugnamnssy
Fannvesneduvanlsiuazaniu Wku lotu anslindusa Fsssuviluems

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 walulagoulyy 2(2-0-4)
Enzyme technology
Seulvveasnedn : TE 022 203# uazs1e3v1mIu TE 023 403
anudhluiieafuieulssl nsnaneuluflusedugaamnssy mavineuledliuigniuas
nsAnwdnwuzsveuleyd nsfnwaaunamansvesoulel nannisuazisnisasueuled n1s
Uszgnaldioulasilusueng 9 1iu anavnssy NMIunnd wagn1snsIainsen
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 UjuAnsmalulagvadiaulesl 1(0-3-2)
Enzyme technology laboratory
Feulvvessedvn: edveau TE 023 402
weilalunisujvinismaeuledilaonadesiuiifenlu TE 023 402 wWu n1swdnevlesiann
wuaiii3e Bad vie 91 nsvieulsslliusaniunsdau nsAnuamandiveaoulssl n1sndseules]
WoLaa
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 %#ann13mAlUlagdnINAUNY 2(2-0-4)
Principles in Plant Biotechnology
Feulvvossedvn: il
unin Mﬁﬂﬁugﬂu%@ﬂﬂﬁmﬁm%mL‘ﬁl’ejL?jaﬁ‘ﬁ wiesllonasioumeidoniedofiy o1
wnzdsailodeiio walinasnde Tuduiisuazmehlivasaide nsvereiusiinlnomamsios
dee nsfautasiugnssudiy wazwumsufoidiennuuaondenidinndmiviiadauas
WU
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
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TE 023 501 uaW€wazn1sN1InvadLEe 2(2-0-4)
Pollution and Waste Treatment
Feulavessiedw: s1e3vnu TE 023 502
nsmuANIaiY o wasi il waluladazon n1smuAukazn1siIIauad w1 wafivnig
9INA UANWNINGAAUNTILNEAT N1TATAATHY N1TIANTUATYNILEES mmgm?ﬁu’mé’au ey
ngvisneiiendos
Pollution control at source, clean technology, water, air, agro-industry pollution control
and treatment, hazardous
TE 023 502 UfUANIsuaiuiazn1sndInvadde 1(0-3-2)
Pollution and Waste Treatment Laboratory
Feulavesseds: s1e3vnau TE 023 501
n3nsralinsiguaininds mstidaiidsuuulionnia nsdanisveandeiieain
granvnssnens wieluladazenn wavanpsgIumMsdnnsiudaunden
Wastewater quality analysis, anaerobic treatment of wastewater, agro-industry waste
management, clean technology and environmental regulations
TE 023 503 n1slduszlevdanninvaade 2(2-0-4)
Waste Utilization
Feulvvessed: il
pdnnisiugiuresonds unienu Tquszasduazisegsla dof daidonslivsslosdnnues
e Aaudnwagroininvends walulagnislduseleviainninvesdy nsldusslevininveadeain
Wy 15sugeavngsy Manees Jgvannnislduselevininvends n1susziuduyunisly
Usglevininveade
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 waluladTanmiionsanuiadanin 1(1-0-2)
Biotechnology for Biogas Production
Seoulavassredy: Ll
ausmveanalulagdinmuwuulionie adinewastieiivesnalulagtinmwuulsonnie
Hafenmsdanadeniinadomaluladfannuuuliena msudaufatanim dnvazvedsufnend
wuuldanmeniienisudauiatinim nsliusslosduiatonim msndauialalasiaulae3sTanm
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
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TE 023 505 wialulagnisuanuisiudininuazlulenwa 1(1-0-2)
Bio-oil and Biodiesel Production Technology
Houlvvessieivn: lad

[ o [y a

ihsudinw lulefiwa TagRudmiunisadniduianimuaylulefien indvesindudann
warlulefiwa nsvurunmskdntfuiinmuaglulofios anautiveniduiinmuarlulefiea ns
Uspendlithiuianinuaylulefisa
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
Feulvvossedvn: il
Nt 983N A TRANVBINITNERLENIULA miﬁgﬂﬁmﬁ'awamLawﬁuaaizﬁuqmmwmimmz
nszurunstaneunskan Yedeiifidninadenisminieniuea nszurun1suinveINIIHARLENT
uoauaznanassld nsFuakaznTeTgEtinedesiulssansannsuaneniuea nadalunis
\WinUsEansamniskaseniuea uwaznsuanlulediniuea
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
TE 023 601 n1sUsziunnwamiutinmalulagdanin 2(2-0-4)
Quality Assurance for Biotechnologists
Feulvvossedvn: il
NANATT AUNLNY LazANE1AYURINITUTEAUANAIN ATATUANAMANLTIADA w3eailely
NSIANITATLUIUNITHERN UINTFIURAEINATIUDIMNT UIATTIUTTUVUTMITIIUAMAIN LINTFIY
Mo URNIT W INTPIUHEATUNNAIMNTTU WINTFIUANUUABASUAIUTININ
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
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TE 023 602 walulag¥innlugnarnssuaimsan 1(1-0-2)
Biotechnology in the Feed Industry
Seulvvessedn: 1l
TnAve11Tdnd N13UTENOUENTEINIT NTEUIUNITHANDIMITART wazn1sUseendly
wallaBTrnmiteusuupnuninensdnd loun msUszgndldansiaindiug wasioules]
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 waluladnisuaniaioshuneanasad 2(2-0-4)
Alcoholic Beverage Production Technology
Feulvvessedvn: medvimu TE 023 604
unin ﬁ;a%ﬁmmLLazﬁ?nLﬂﬁ%dm%aﬁmwaﬂaaaﬁ nsideniduasn1sgosdansuaA3BdRy
woaneged nszurunsrandes nszuiunsnanlid nszurunsuan ldauisnas (sparkling wines)
wazhinesAle (fortified wines) NSEUIUNIHARENN NSTUIUNITNAMATOPLLOANBTOANUT L
N3rUIUNNIHENETINAY WadafilauluninEniaiediuLoanosed 1IATFIUEAEINNTINNITHER
\A3nshuLeanoged
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 UfiAnsmaluladnisnaniA3asiuloanased 1(0-3-2)
Alcoholic Beverage Production Technology Laboratory
Feulvwessedvn: edvaau TE 023 603

a v & a ¢ a ¢ 1a ¢ a ¢ 1a %
ATSLATYUNRUYDLFALALTT NIFIATITRUTUIULDANDTDA ﬂ’]i’aLﬂi’wviﬂiai’lmﬁ’liazawlﬂ
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TMLALAZENSARPTIMLABNIULIIANE MSIATIEUSINMNTA NMTIRTERUSIaiiueansteiun n1s
aszivsunadameslaeenlesluniosiu nswanlay nsudnalnwaznsinniunisiasuslas
s¥inenisuin Nsdepaansuoaditey i nisaaeusundusarended N1sNAULALANS
Ansgiiinaueanosedludiui veR e Aldluasndy

Preparation of yeast and fungal inocula, analysis of alcohol content, analysis of total
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
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TE 023 605 walulag¥inmwlugnaimnssuamig 2(2-0-4)
Biotechnology in Food Industry
Heulvvesseiv: s1e3v1nau TE 023 606

s

wieluladTanmlunseuiunsnane msuasieiosiu o1mnsuaziaTesuileidu Qaunddfnulu
2115 wialulagtinmadelndlugeamnssuomsiazanulasndenisdnim
Biotechnology in food and drink industry, functional food and drink, food
microorganisms, modern biotechnology in food industry and biosafety
TE 023 606 UjUANsmAlulagdiniwlugnainnssuainis 1(0-3-2)
Biotechnology in Food Industry Laboratory
Feulwwossednn: Medvimiu TE 023 605
UjURnsietesiunsldinaluladdanwlunsnanemsuasiazesiiu mssdnoulyiias
nsUszenaldlugnamnssueIms N1InTIaaeuaunIdlueIms
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
Feulvvossedvn : laidl
anudugnvesedwesiinim laswadn auautAinenmeninuazied nsndanedwesdinim
sULUUA 9 LU wgauau Ladu lalneu waglaa e19s35uvd nsanedlansenddanludn (Wevle)
wazlanediues wodwes nsauandn n1stagaaten1eTInIm MIUTuUTIAmAIN nalulaguaznis
nlUlduselomiluaugnainnssusmusiig 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
Heulvvessedvn: il
ALY AL TN Snguszad YeuwnveInIsadunugueune dauandexlunsvheu
LLazémﬂmuammwamﬁa Tsafiinainnisusznauendn Anulaendelunsiukasgunsnilesiu
funsedyana ooslnlufindvesufoRenlulssnugaaivngsy ndninlulunmsauaulsauagnis
AUAUR aQﬁﬂiLLazﬂg‘wmsn?‘iLﬁ'm%’aﬂmmqmmam‘qmammiu
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
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TE 023 609 wialulagnisuannauasulivazndndusinineites 2(2-0-4)
Sugar and Starch Production Technologies and Related Products
= a =
Roulvvessedv: Ll
PRAMNITUNITHAAUINIATULULLY NTTUIUNTHENUINIAIINDRY HANANNIINGAAIMNTTH
UrnakavkanduaniagItes n1simsilugaaivnssudinig Jymlunssuiunisudnuinia

grannssundanwdetunuzin nszviun1sudnuds nandusaingaamnssundaas ndnduani

BRERRR

D

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 A1599NWUUTTIIUAIUIAFINNTTUNEAT 3(3-0-6)

Agro-Industrial Plant Design
Feulvvessedv : TE 022 1024

UM N199DNLUUNIZUIUNITHER milﬁaﬂLﬂ%ﬁﬁam%aﬁﬂiqﬂﬂiaﬁ 15 DBNUUULHURIARR
Lﬁ%@\‘iﬁ@m%{lax‘i{fﬂiqﬂﬂ’ifﬂ MsimuATIRILAZN1ToENWUULKURISIY N1399NLUUTEUUAIUANLAE
Jeaffunansenudsindon Mmallesginsawuveddasens sewdwsdmiunisesnuuulsanu

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

TE 024 761 duuumiamalulagianin 1(1-0-2)

Biotechnology Seminar
L'E"aulsusuaaﬁwﬁsm 2 TE 022 203# wag TE 023 201#
n1sduafwaznisdeusesunanuidenianaluladTiamiuiauleainansarsdiy
walulad¥inmatutlagiu AduAuangudeyaiiduiivensuuasldunsgiuaina nfeuiunis
Wnausluguunaseasisavulaeganmnin

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 asdavindarauslassnismiamalulagdaniw 1(1-0-2)

Preparation for Biotechnological Project Proposal
ﬁlauVLSUSUE]\‘iﬁEJeJSU’l - TE 022 201, TE 022 203, TE 023 102#, TE 023 401# %30
lé’%uaqapmmmsuﬁ%’m
mi?mﬁu%a;ﬂamﬂgm%’au”aimm'iﬁm 9 MSNUTIUITTUNTIUTLAEIEY NNTIMALNNTVIAADS
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Tulpsan1s MseukaziausdolaUalATINg
Information retrieval from various academic databases, literature review, planning for
experimental works, report writing and presentation of project proposal
TE 024 774 Tassn1syamalulagydanin 4(0-12-8)
Project in Biotechnology
Seulvvessnedn : TE 024 773
nsfndunsnaassseiiesaindoiauslasinislusiedan TE 024 773 msiesesidoya
ayunanIsnaaes Mslguseulay MIdlauaran1sinlAsInTg
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 awnnafnu e umalulagdanin 6 wiaEnA
Co-operative Education for Biotechnology
Soulvveasnedun : TE 022 201, TE 022 203, TE 023 102, TE 023 401 vi3eld3u
DU INIINEIVIIVI
nsfinUftRnudunatluaniulsznounisiifisadestumaluladiinmisdiusenisuay
enruilduanuiureuanatnivn msdiuverddelulasiisefifedestumaluladdinm
Madeudlasenuide mahavesasdoussnunanseisduns a aanudsznauns
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 nsEnaunamalulagdanan 1 wdqefin
Practical Work in Biotechnology
Heulvvassedan : TE 022 203#
nMsineumumisauretensuviessiildiuauiureuanawiv Wunategaes
180 #luaviins msnusandeya malseiteya nmsagudeya madouseau uag nmsdiaue
NAIU
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
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