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1. nadrndnyiatd Litfaandn 30 WUYNA
1.1 nguaszagAsg litfasndn 2 wiehn
01175xxx AANTTUWAANEN 1(0-2-1)

(Physical Education Activitives)
waglridadenSeudnliesnin 1 miefanieianlunuinisn
Anwwilu nduansveghiiae
1.2 nguarsvAnanusdusznaunis hitlesndn 6 wiinefin
Thiandendoulitesni 6 wiheAnnsgivilumasivAneialy
neuesEAaniueEsEnoums

1.3 ngasnssmwniunisiioans 13 wiawin

013550 i eIng Y 3(--)
(English)

Fwnwing o--)

Sansauna/aouiimes 1(--)

1.4 nguansznafiodlveuaswaiiiaalan livesnd 6 wiasiA

01999111 Anaasuviausiumy 2(2-0-4)

{Knowledge of the tand)
warliidmdendeudnhiveanii 4 wieinanseinlumnelnfing
Vil nguansyradiosinguaswadioslan
1.5 nguanszgunssaaad liteendn 3 wioeiin
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nguasEaUVSmans
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01051211  Jagtinmuaznaln 3(3-0-6)
(BiologicaL Materials and Their Mechanisms)

01051212* JaaFinmuaznaln nA{iRT 1(0-3-2)
(Laboratory in Biological Materials and Their Mechanisms)

01051231 msufiiiimsiewzmheliimnssunssuumsmedanm | 3(3-0-6)
(Unit Operation in Biological Process Engineering I)
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01051233* msdfdansiawizmisluimassunszuviumsmeianam i
(Unit Operation in Biological Process Engineering II)

01051234* msufjipnmsawemhelyimnssunssvumsmedinm maufdans |
{Unit Operation in Biolosical Process Engineering Laboratory I)

01051312  ssuufinmuazinnssuvagaunid
(Biological Systern and Activities of Microorganisms)

01051314* szuvfinmuazianssuuaigiunid maufofinns
{Laboratory in Biological System and Activities of Microorganisms)
01051315* narsulanaveyadmivinmaluladfinm
(Data Interpretation for Bictechnologist)
01051321 walwladTimwlugeavnisuems
(Biotechnology in Food Industry)
01051322 walladfamwlugaavnssuitlilldowns
(Biotechnology in Non-food Industry)
01051334 Fennsnuaiitanw
(Biochemical Engineering)
01051335% msufjinisewizmihelinmnssunssuunisnadnm i
(Unit Operation in Biological Process Engiﬁeering (i)
01051336*  msujtinmsiewewhehdmassunssuiumimainim mavfiims i
(Unit Operation. in Biological Process Engineering Laboratory 1)
01051361  Fualivasgfuvidduasmsmuan |
' (Microbial Biochemistry and Regulation)
01051365 szuUNMIAILANAMMMLAEAINUaRn s luanamns sunTIudn

(Quality and Safety Control System in Fermentation Industry)
01051431  AsmUANUEEITINSIASas

{Control and Instrumentation)
01051466  Wugmansuasmaluladinm
: (Genetics and Biotechnology)
01051467 ugmaniuaswmaiuladianm aeufiRns
. (Laboratory in Genetics and Biotechnology)
01051471  nmmdanuuamanaluladdinin
(Biotechnology Design) '
01051497  duwun
(Seminar) )
01051499 Iassrmumanaluladdinm
(Biotechnological Project)

* JynUnlv
* Juiudse

2(2-0-4)

1(0-3-2)
33-0-6)
1(0-3-2)
3(2-2-5)
4(3-3-8)

4(3-3-8)

4338y

2(2-0-4)

1(0-3-2)
" 3(3-0:6)
3(2-3-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(1-6-5)

3(0-9-5)
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01403111
01403112
01403221
01403222
01403244
01417111
01417112
01417241
01419211
01419214
01420115
01420119
01422111
01424111

01424112

12

MATEULUYIAINTSY

(Engineering Drawing)

el |

{(Biochemistry !)

Ufuan1sTuad |

(Laboratory in Biochemistry 1)
vl .

(General Chemistry)
UMty

(Laboratory in General Chemistry )
\wiidun3d

(Organic Chemistry)
UfURmsialidumsd

(Laboratory in Organic Chemistry )
wiidewandudnya

(Fundamental Physical Chemistry)
upaRAE |

(Calcutus 1)

unanaa |l

{Calculus If)

wAanaa Il

(Calculus 11}

Qi whly

(General Microbiology)
qainerugrumalfiRns
(Laboratory in Fundamental Microbiology)
HandosrsduvlnadfuanTs
(Laboratory in Abridged Physics)
Wandogredaay

(Abridged Physics)

wanana -

(Principles of Statistics )
wanTInen

(Principles of Biology)
Fingrmaufjuing

(Laboratory in Biology)

3(2-3-6)

2(2-0-4)

1(0-3-2)

4(4-0-8)

1(0-3-2)

4(4-0-8)

1(0-3-2)

4(3-3-8)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

1(0-3-2}

3(3-0-6)

-

3(3-0-6)

3(3-0-6)

1(0-3-2)
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2.2 Jynaniziden laitfaenda
TmasnGeusndrsdnseivmaluil

01051396  asdmuiTINMsAnmlusssma
B (Body of Knowledge from Overseas Studies)
01051424  weluladdoiddanm
(Biofuel Technology)
01051462 wialulagnmsuinenns
(Food Fermentation Technology)
01051463  FMINTTUATLUILNTINIIN
{Fermentation Process Engineering)
01051464 walulathouluyd
(Enzyme Technology)
01051472 winnssuuastanmanigsiamametuladfnn
{(Innovation and Business Opportunities in Biotechnology)
01051483 nsldussloviannvouds
" (Waste Utilization)
01051484* waluladiunwonmsdnd
- (Feed Biotechnology)
01051487 inluladiriesmueanasad
- ' (Alcoholic Beverage Techno(ogy)
01051489 msthiminduuazvaads
(Wastewater and Waste Treatment)
01051496 Gosawwmanaluladiaam
(Selected Topics in Biotechnology)
01051498 Ygymfivey
(Speciat Problems)
3. vuandvndens  hidesndn

4. mMsanaY Tailioanria

* Syngalui
= Pyiudp -

6 WUIBNA

1-15
3(3.0-6)
32-3-6)
3(2-3-6)
3(2-3-6)
3(3-0-6)
3(2-3-6)
3(3-0-6)
3(2-3-6)
3(2-3-6)

3
1-3

6 vienn
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3.1.4 RAAILBUNTTANE

Wi 1
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01817111
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01424112
01999111
01175x0¢

7 1

01051111
01403221
01403222

03417112

01420115
01420119
01422111
01355xxx

)

01051231
01208111
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01402312.

01403244
01417241
01419211
01419214

Mensanuni 1 Sruaumineia (vussee-vu IiiRms-va dnwdaenuiss)
wilvhlu : 4(4-0-8)
UitRmaaiialy : 1(0-3-2)
wABRAE | 3(3-0-6)
WANGTINeN ' _ 3(3-0-6)
FAnernaufianng - , 1(0-3-2)
anuUEUAY 2(2-0-4}
Ranssumadnm ' 1(0-2-1)
Snfinwialy nguanssaenAunisdemstsauma/neiinas?) - -

T 16(- )
mamMsansd 2 Fwunthefia (1.ussens-wUfiRns-vadnefenue)
nanmalulad¥inw , 2(2-0-4)
\ailBunid | : ' 4(4-0-8) -
UfuRnsiniidundd | 1(0-3-2)
upanaa Il ' 3(3-0-6)
Wandedhsdaeunauiif,ms o - - 1(03-2)
Wandegwday ' ' 3(3-0-6)
L GHEAL 3(3-0-6)
ABINEY . T | . - -}

59 200 -)

aAensaneil 1 Sruaumizelia (vussss-wufiims-vi Anwadossues)
msdfjginsiamemhshdmnssunssuumsmadnm | 3(3-0-6)
MsWeuLUIRIN TSN | 3(2-3-6)
Fnail | ‘ o 22-0-9)
{53 0all | ) 1(0-3-2)
wilBenEndvdnya g 4(3-3-8)
uARRA Ul - , 3(3-0-6)
aiAneily . " 3(3-0-6)
qa‘?‘rﬁwm—ﬁug'lunmﬂﬁﬁﬁms- - 1(0-3-2)

Anwinly nquansseftiay ; -2
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mﬂm«gﬁmgqﬁ 2 FuIUNUAR (w.wssma-w.Uf]ﬁﬁms-ﬂmﬁnmé’qasmLEN)
FanFrnmuasnaln 3(3-0-6)
Fagdnmuaznalnnnufians 1(0-3-2)
nsufiRmawmembglimnssunssuiumsmedanim i 2(2-0-9)
nsufiRmaewismihdmnssunssnumamedamy 1(0-3-2)
MAUUIRnTs |
AMRINOY 3--)
Sydnenly nguanszaeiunsiesans (nwlne) 3(--)
SuAneialy nauensewadisslvsuaswadiadlan 2(- -)
Jdnuviall nguasTmaRiuvaUsEnBuns (- -
734 18- -)
MansanEnd 1 FruunLena (ﬁu.usm'\ex—ﬂm.ﬂg‘jﬁﬁma—w.ﬁnmﬁqUmum)
ssuuhinmuasionssuvenaunid 3(3-0-6)
sruvthiamuazianisuvediunds maufdfnis 1(0-3-2}
waluladFrmwlugaamnssuevns 4(3-3-8)
msufdimaenigmhgliimnssnszuiunsmedanm i 2(2-0-4)
asufdinmsiarngmbeliimnisunssuunmedinm 1(0-3-2)
madfuRns I
ATYBNGY 3(--)
Sfnuviily nguansenadisdlvauazaiiisdan 2- -)
Serfinuwihly nuanszenanfuvisusznaums Ao -
. T 19(- o)
aAnsANEi 2 SruaumtiteRa (v ussee-saUfiRn v dnedisauies)
walilagFanmlugaamnssuitlilyoms : 4(3-3-8)
Arnssualidanm . 4(3-3-8)
Fuafivesgduniduasn1snIuay C3(3-06)
mswlanateyad mivinmalulag¥inm 3(2-2-5)
ssuunsmuauAun ez laenidlugramnIsumIvin 3(2-3-6)

Syrruily nduenseguvEseans 3. o)
et 20(-_-)



i 4

01051431
01051466
01051467
01051497

i a
01051471
01051499

ARNSAnEIT 1 Fuumingfin (v.05588-93. U URMS- v Analenaq)
nsmUANLaEITIMsIeasiie - 3(3-0-6)
Wugmansuazmaluladiam C 3(3-0-6)
Tugmaniuazinaluladfimm MAUFURMS 1(0-3-2)
M 1
Frnanizidsn ) 3~ -
Jrudanas 3 -

T 140 -)

Mensanend 2 Fuviosin (Bussens-sudiifinmsu dnenfienuios)
nseanuuUaImATLlaETInm 3(1-6-5)
laswmanaluladdnn 3(0-9-5) - -
g uawwiden _ _ : 3(- <)
Ty udonid . _ o 3o s)

T | ' o120 )

3.1.5 aTaSuuseitn

01051111**

3.1:5.1 swiylusiaivwemdngas

ninmaluladFinw : 2(2-0-9)
{Principles of Biotechnology)
 yeumavsanalulaBiinm assrrumsnEamanalulad fanm
szivgmavnssu naluladdinmlunsednowns eluladdanm luen
waznsguaguam wAlulaBinwlugramnisunisnds asseuss Jandw
ngyutedanin uinnssunianaluladdrnow gsfuarlontaves
wirlulag@anm ' o
Scope of biotechnology. Biotechnology produc_tibn process in
~ industrial  scale | production. Biotechndlogy in- food production.
.Biote'chnology_ in Vmedic‘ine and health “care. Biotechnology in
'manufacturing_ in'dustry. Ethics. Biolaws. innovation in Biotechnology.
Biotechnology business and its opportunities.

=ivg
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JaaTinnuagnaln

(8iological Materials and Their Mechanisms)

Ifireafousnnou : 01402311
Tassahamaeiiuazauiivesianianmiim uddysonssuauns

Famwmageamnsss Uiy thana wile lasfuuaziuiy mndu g19ld uay

 dhsfuneusevs wodes nsasnHY Wind wazansuu

Chemical structure and properties of biological materials
important for industrial biological processes; protein, sugar, starch, fat
and oil, pectin, gum, essential oil, polymers, plant acids, pigments
and bitter substances.

FaaBanmuaznalnanaujuanas
({Laboratory in Biological Materials and Their Mechanisms)
Sefidesdounioufiu : 01051211
VjjiRnsTiannndaaiuien 01051211 Taqdanmuaznaln
Laboratory practices related to 01051211 Biological Materials
and Their Mechanisms. '

msutRmsiewzmiheluimassunssuiunamaiinmm |
(Unit Operation in Biological Process Engineering )}
Sunreudeuannew: 01417112 wag 01420119

JaunssunszuIumMINTI ey mesuwamdasiuns
AMINTINABUIUM TN WTINW auﬂ\amaLLasauqawé’aaﬂuLﬁaaﬁu naenans
gadluaiosu  namanioumadofunasmaussgndldluiainsa
ASEUTUNIIVNITINTW-

Introduction of biological process engineering, basic calculation
of biological process engineering, basic mass and energy balances,
basic fluid mechanics, basic particle mechanics and their applications
in biological process engineering.
msUftRmsawzvelimnssunssuunsmadinm |
{Unit Operation in Biological Process Engineering iy
SeireaduuInnay : 01051231

wdnnsfuguveanisteleuaiudeu Fulszavsmsdnslouany
fou winn1suazn1sAu s ssfursaninenisdrelauaauieuly
ASTUIUMINITIM Wasmanwdsuadou  mawareslsd n1sanes
lad mavhaBy msuddenudia nsszve wazmaiude

Basic principles of heat transfer, heat transfer coefficient,
principle and basic calculation of heat transfer units in bioprocessing:
heat exchanger, pasteurization, sterilization, chilling, freezing,
evaporation, and drying.

3(3-3-6)
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nsfiimaawgmirelyimassunssumnmsmiedinr mauiieng |
(Un:t Operation in Biological Process Engmeermg Laboratory 1)
Jniseaiaumtasdu ; 01051233

VjtRnsisenadswasneiniumeiv 01051233 UFuRng
wigmhgluimnssunssuium ey |
- Laboratory practices related to 01051é33 Unit Operation irv
Biological Process Engineering |l

sEuuIMWLALians suYegaunsd
{Biological System and Activities of Microorganisms)
iiReaieuinnay : 01419211 uag 01419214
dugwinen Snvumams Mmsdavinavyuasmaiulnvesiunsd

o o as [} 3 ar .
- geaamnIsuiddn  diuusznoureusaduazatinugnssy seuitaulel

wihil saswdsrnuiifendestunssurumsdanm
Morphology, characteristics, classification and growth of

important industrial microorganisms. Cell composition and genetic
material. Enzyme system, function and energy related to bloprocess
srUvdIn LA n%ﬂiimmaa‘uma AaUgUsns
{Laboratory in Biological System and Activities of Microorganisms)
Fuideaioundensu : 01051312

ﬂgumﬂﬁnaaﬂﬂamnm‘m 01051312 iuUU'H'm'}WLLauﬂ%ﬂ‘i‘su‘uaq

auvidnaufiRnig

Laboratory practices retated to 01051312 Blo[oglcal System and

Activities of Mrcroorgamsm :
nswlanadayad wiiulnmalulagtam
(Data Interpretation for Biotechnotogist) _ :
mylnsitazwanadeyn : wunwvuguanysol uuwuvdiluuden
anysal untwuuaniaatiu wuuuudneeissa messinmsannesids
i Mmsvssgnaldlusunameaiilunumsinunalylagtnm |
Data analysis and interpretation: completely randomized désign_,
randomized complete block design, Latin square design, factorial
désign.‘ Multiple regression analysis. Application of statistic program
in biotechnology. ‘

1(0-3-2)

3(3-0-6}

1€0-3-2)

3(2-2-5)
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walulag@immilugaamnssuenms
(Biotechnology in Food Industry)

AszuILAtInTAalY nIzulundavateruianin LaSoRu
weanogad nindunis arslndusa nimeziilu wazdandlolnd n1s
Usvendlusluledn nssdnlusiuadifios nmsnanaastiammituuasd
Laulqsﬁt,t.a“m'sﬂsxaﬂﬁ swsdwmihtuagnsussgnd mﬂiuiaﬁﬂuam_,l.ﬁ&
Lastma wollesssTuviuasnssegns SmsAnwiuananiud

General fermentation process. Process for fermented foods,
alcoholic beverages, organic acid, flavours, amino acid and
nucleotides. Application of probiotic. Single cell protein production.

Sweeteners and colours production. Enzymes and application.

“Functional foods and application. Technology of starch and sugar.

Natural polymer and application. Field trip required.
welulagTanmlugmamnssuihiliomns
(Blotechnology in Non-food Industry)

Homdsdann ﬂ’l‘SU’]Uﬂ“UENLﬂEJLLauU'!LﬁEJ nsiusslevduaads
msﬁuﬂmwamw ﬂ’l‘iﬂ’]UﬂﬁM’N‘U'}ﬂ’lW JouWnASUBULaz A NHLDEY
Tuanavierdu wilunaluladiinnm weleitunw gramnisuasasany
qmawmiummiam QRETANTINEWUAE GG TIAN ama'mmmmaua“
nssanw finsdnyenanud

Biofuel. Waste and water treatment. Waste utilization.
Bioremediation. Biocontrol. Carbon footprint and green label.
Encapsulated molecules. Nanobiotechnology. Biopolymer. Solvent
indsutry. Animal feed industry. Rubber industry and rubber products.
Pulp and paper industry. Field trip required.

Amnssuaiifanm
{Biochemical Engineering)
Ayiigoaduusnnou : 01419211
AsUssgadRugrunisiminssunazndnnisnuadaans
aunaranivamsiule nsadwdniue wasmsldansemnsues
qéuw%’é’lumwﬁﬂuumﬁﬂLa‘?mtawiaL‘f'iawaaszwwaéﬁassuazwaéﬁq
mﬂ‘ﬁmmmuavmimu mwmmm'm LLasmiﬂQUﬂm-’Uuﬁwﬁn Wan
‘wuﬁ'm nszurumsUaneth wumumwmmmwaaw% Lﬁaaaam e
%aumﬂwuﬁ’amniﬁu‘luﬂﬁu'aﬁmwun finsfineanaaui
Application of basic engineering and mathematical principles.
Kinetics of growth, product formation and substrate utilization in
batch and continuous culture of free cell and immobilized celt
system. Aeration and agitation scale up and control of fermenter

system. Basic principles of downstream processing. Fundamental of

4{3-3-8)

4(3-3-8)

4(3-3-8)
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plant, animal and recombinant microbial cells in fermentation
process. Field trip required.

msufuimsewismizeludmnsnssuaumsmadanw i
(Unit Operation in Biologicat Process Engineering It}
Iiiresdsundeu : 01051231

udnasiugnvenisielawna winmsuarnsinnatewuues
whemsaeleuinalunszuiumsmiadinim : msve mndu nisafage
favhazane magadu msuamyleulsyy wasmsanadn

Basic principle of mass transfer, principles and basic calcutation
of mass transfer units in bioprocessing: leaching, distillation, solvent
extraction, adsorption, ion exchange and crystallization.

‘msufimaawemhelidmassunssraumamsanwanauFdims u

(Unit Operation in Biological Process Engineering Laboratory Il)
JiidpaSeundeuiu : 01051335

UtiRnsfiaenadesivie 01051335 mMsUfuRNTRnIE
whehdmnsnssyumaneganiw i

Laboratory Practices related to 01051335 Unit Operation in
Biological Process Engineering Hl. '
Fupdvoswaunsduaynisaiuay
(Microbial Biochemistry and Regulation) ~
Fyiigeniemnnon : 01051312

FadFunuasieulnl mydsuaatemsdanmiasidinduasiesd
Fanswln arsdaasiziiigunas Frinersedvluanavendunid
Trswaieidusnasmsmenuvuiiduie msoeasianagsnisulasia ms
ATUANNTEUIUNTTMWVVBRETUYRAUVEE

Bioenergetics and enzymes. Biodegradation and biosynthesis
pathways. Fermentation - pathways. Photosynthesis. Molecular
biology of microorganisms; - structure, DNA and replication.
Transcription and translation. Microbial metabolism of. regulation

2(2-0-4)

1(0-3-2)

3(3-0-6)
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‘iz‘uumsmu@uﬂmﬂ'muazﬂ'nu‘daEmﬁ'ﬂ‘(,uqmamnisum‘mﬁﬂ
(Quality and Safety Control System in Fermentation industry)
MANAIAUALAMATHILAY mmﬂaaﬂna‘uaammnm%“lu:}cﬂa‘mns‘m
AYTrln i%UUﬁ'm‘%'Uﬂ’JUﬂuﬁ]mﬂTW‘]ﬂQﬂULLauNﬂG‘ﬂ@J% SVUUWU%’IHW
$uly srvuewneilildeiuld wasngrneiineades
Principle of product quality and safety control in fermentation
industry. System for raw material and finished product control.

Requirement fundamental system, voluntary specific system and
related legistation.

asrA§aInmsAn s seme
(Body of Knowledge from Overseas Studies)
armSluanmunaliladtinmlussfusSyans ndnameidou

Geulumdnendesnalssma msiisudsanheiaduluasnusives

ITINENSBLNYRASAENS

Knowledge in biotechnology at the bachelor’s degree level
taken in oversea universities. Credit equivalent according to Kasetsart
University regulation.
waluladiFamaednm
(Biofuel Technology)

‘ﬂﬁmaat%mwﬁﬁ?mwua“nivmums m‘mﬁmamuaaﬁumw
m‘suanammmmmﬂumma AvsulTn warnIndu miuaml‘uiamqsa
msafonaz LaaLma‘swmwumuwmLLawu'mu'lfﬂLLa': ATz AEEIvee
gumEndusunisaanluledisa lulefimuaindedesaatsuuulaly
sanflaunaranmsilinauyados

Biofuel types and process. Bioethanol production; hydrolysis
of raw material into sugar, fermentation and distillation. Biodiesel
production; extraction and esterification of vegetable oil and used
oil. Microalgae cultivation for biodiesel production. Biomethane from
anaerobic digestors and landfills.

3(2-3-6)

1-15

3(3-0-6)
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01051462

01051463

01051464

a o P
MIAMAULALITINSLATDIID
(Control and Instrumentation)

nanmivadnIoslioianddey adnmassnuguindilu Tusuasy -

ﬂszqns‘nﬁémiﬁ'\mm ATETIMUUTNED N IAAAANARSIDINTZUIUNAT
NANNITVBINTAIUANNSHAALUYRAINNTTY ASATUANRUUEBUNAY
MIIATINATUARY TUDITTUY TEUUAIUAMMUY PID  LasMTesnuus
FEUUAIUAL ) |

Principle of important measurements. Essential fundamentat
mathematics. Application software for calculation. Mathematical
mbdeling of processes. Principle of process control in industries.
Feedback control. Stability analysis of systems. PID Controtler and

_controller design.

malulagmsuinewns
(Food Fermentation Technology)
'J‘U"IVWIB\‘]L'SEJUH?ﬂﬂU 01419211
nanuasnITYsey ﬂﬂmaumé’lummammmwm néndenay

Nﬁﬁlﬂﬂd‘ﬂ“ﬂﬂ?ﬂﬂﬂ'ﬂﬂ\iﬂ?uﬂluﬂ'IS‘VIllﬂ 'JﬁmtuumsLtaumimuan’mu}ssﬂ'

LAZNIATIUALANATN finsAnwuenaniuil

Principles and appllcathn of microorganisms in fermented
food production, starter cultureés_ and fermented products, types of
férmentatibn process, operational procedures and processing
equipment and quallty control. Fleld trip required.
FmnIsunssuumsvin .

(Fermentation Process Engineerir;]g)

walulaflminiddmnsnianszuiumsminlussdugnamnssa -

fimnssunssmumia%’ﬂmava:mmﬁaU%’Uﬂiaqmawnisumw-ﬁn
ﬂ'l‘iﬂiuEJnﬁlﬂ'l‘iﬂuﬂwaa’ﬁﬂuwiﬂiﬂmluLl.‘lluﬂ wadfwnazdnd 1
gramnsrumninadialya fimsAnwuananuf |

Novel engineering techn@logy of industrial fermentation
processes, métabollc'ehgineerinfg for improvémen-t' of.férmentation
industry, application. of recombihant microhbial cell, plant and animal
cells in modemn. industriat, fermentat|on Field trip required.
weluladiouls
{Enzyme Technology)

vmnminamau‘%wt.«mama'mm'mimaﬂawsa msAndengBuvig
qumaaamsmm-ﬂvwLaulmn umﬂuﬂmsm%mm asvliigaduen
ATENF AISUEN ua.,msm'lmu';sqwa ﬂ-’]iﬂ'ﬁs&;ﬂFlLElul‘?jﬂuQﬂ&'-lﬂﬂ‘iiﬂJ
wanminInoulel wnasiaaendslumsvhauiesfueulel
asAnyuenaeTA

3(3-0-6)

3(2-3-6)

3(2-3-6)

3(2-3-6)
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Principle of industrial enzyme production by microorganisr}]s,
selection of microorganisms, model of enzyme synthesis, cultivation
technique, cell disruption, extraction, separation and purification
techniques. Application of enzyme in industry. Principle of enzyme
immobilized. Safety aspect in working with enzyme. Field trip
required. )
Wugeansuazmalulabinm
{Genetics and Biotechnology )

Sqnineaduuanniou : 01051361

sugransgnawasy msuaenlnslavianad Imnssuiugaans

Ufi3egnisvamediuaisauaznisiieadifuidue Tnsunsailamdsn

STuiinduarlusilefind n1sUszgndvininuns guatmnss uwng uax

Fwinday

Industrial genetics, protoplast fusion, genetic engineering. The
polymerase chain reaction and DNA sequencing. Nucleic acid
probes. Genomics and proteomics. Application in agriculture,
industry, medicine and environment.
Wugenansuasmalulabinmmaufianas
(Laboratory in Genetics and Biotechnology)
Jafineaiauniouiu : 01051466

JjtAn1siaenndesfuivui01051466 WugAaaniuas
wialulag¥nin

laboratory practices related to 01051466 Genetics and
Biotechnology .
nseenwuunamaluladiinm
(Biotechnology Design)

VENMIRENIUUNTEUIUMSIUGAAMASTUE I ARINALAEWAIII
mseenuwuuAzsilelunsEUIUNMINISHER MIUTHTIUTIAMTBITUTUATINGS

Principle of process design in biological industries, mass and
energy balance, design of equipment in production process,
production cost estimation.
uinfssuatlomanisgsnamamaiuladdinm
(Innovation and Business Opportunities in Biotechnology)

jUsuy N5dAnIg szuulasnszuIuMsuianssuAs ety
walulaffinm Ussinneegsinitiendasiunaluladianmluieqiu
wazwnliimugsnamaluladiinmluouan _

Type, management, system and process of innovation related
to biotechnology. Types of current biotechnology business and
future trends in biotechnotogy business.

3(3-0-6)

1(0-3-2)

3(1-6-5)

3(3-0-6)
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msldusyleginnveade 3(2-3-6)
(Waste Utilization)

winnsuaznssuityiveadvuarvsarisldninlsauanamnssy
wldseloy mmumnsaeanssiinn q maasegia TnsAnwuan
aouii :

Principle and process of industrial waste utitization. Various

process optimization, include factory visits. S —_

walulagFinmomsdnd 3(3-0-6)
(Feed Biotechnology)

aaAYsznau asdimanlidnd uaaﬂmmmwaqdmi}wnau '
ownsdnd inAllaBomsdnisasiauds avmsdniondn omsdniviin

~msviudssgunmamnsdaifisansluleudniid unumvesiauled ws

Tusluledn waswSluledAnfifinasionisiaiyresdnd uasamninues
ARG
Composition, physico-chemical and nutritional properties of
feed ingredients. Technology of petleted feed, extruded feed and
fermented feed. Improvement of feed quality by bicactive
substances. Roles of enzymes,. probiotics and prebiotfcs effecting to
animal growth and product quality.
welyladirdesdumeanased 3(2-3-6)
(Alcoholic Beverage Technology)
tinuaznIsuUNIRAnATeRLeanased AIATUANANNTHYDY

a .

Fngiu nsvuaums wasndndusitudnda Smsfnvenanud
Types and production processes of alcoholic beverages.
Quality control of raw material, processes and finished products.
Field tArip required. ' _
nsdniudenasveads 3(2-3-6)
(Wastewater and Waste Treatment) :
Fnutuslawzuastihide ﬂ’}ﬁﬁ’lﬁﬂ%uﬂﬁuqﬁ nhagll uazadagl
vinmadenamemdinmessnsduniiimathinvesdeiiuvesds
Wastewater characteristics, primary and secondary and
tertidry treatment, principle of biodegradation of organic matter,
method used waste treatment.
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Saaawizmanaluladinmn
(Selected Topics in Biotechnology)
Zanawemanaliladiinm lussiuliaganed FhdaiFeatteuutas
Tuusaznianisdinm
Selected topics in biotechnology at the bachelor’s dégree level.
Topics are subject to change each semester.
dunun
{(Serninar)
nstnauekaseustetefiiralanavalulagdramluszdu
YSyae3
Presentation and discussion on current interesting topics in
biotechnology at the bachelor’s degree level.
Uiy
(Special Problems)
msAnmRuamawealulaBBinmssiuUigges wazifeuteaieu
Wusesu
Study and research in biotechnology at the bachelor’s degree
level and compile into a written report.
Tasanumianatulagdnm
(Biotechnological Project)
Tasarumieulalusausdng 4 seamaluladfnm

Project of practical interest in various fields of biotechnology.

1-3

1-3

3(0-9-5)
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01208111

01401312

01402311

- MIguiuTImng
(Engineering Drawing):

waamsdoudidnesuasdias madsugunsustndalssyns
mslsunmesiisnimiiin maBsunmadid msliueuasinusinan
ReeLAREY MTdeuaINGR Tatas mMsmuwued walianadeunaning
mMadBusvslamseazideaiarasdousuunsussneumadousuuly
AouRames ey

Lettering techniques; applied geometry drawing; orthographic
drawing; pictorial drawing; dimensioning and tolerancing, sectional
view drawing; auxiliary views; development; sketching technigues;

. detail and assémbly- drawing; introduction to computer-aided drawing.

UfjuRnstiuad |
‘(Laboratory in Biochemistry ¥

'imﬁﬁaaﬁ'ﬂ-um_ﬁau : 01402301 - 39 01402301 wis 01402311 i -

Hioufiy

UidinmsFerfieruazivines suntnstnlase nsdasdassadie
vas¥alulana aud@mamenmuasiriivasanilulanse Tsdiu wazdfa
nmsafafidue wazmshiasaeitaliana Aenysaevled madialasunin
9w '

Laboratory in pH and buffer, spectrophotometry, biomotecular
modeling, physical and biochemical’ properties; and -analysis of .

biomolecules (carbohydrate, enzyme activity, DNA extraction,
chromatography techniques). |

Fuaill

(Biocherﬁistry 1)

Jyigoaduuntoy 01403221 i3 01403223 ieniauiy

| weduazeritsznavranead Tawaduasuiiriivsnilunseuauns

< . ’ T e wa ¥ o - . .
maguaiituigad asazaisdrhines lnssadw aud@wifvesnilulaiasy .

Tusdu nsailndisn 8iim wuluduarlaeulel uasnsussend
Cells and cell components; structure and functions of water in

cettﬁ_la'r biochemical processes; buffer solution; structure, properties,
functions. of carbohydrates, proteins, nucleic acids, lipids, enzymes -

and coenzymes; and applications.

3(2-3-6}

1(0-3-2)
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wivialy
{General Chemistry)

szaasuarinseaiieormey szuusisaeiin Wuseiall Yjien
vl uha voavian vaauds asazane guvwarans Yaunaransiedl auna
il Budninsladuazarsuandilulosou nsauaziva avaavadlsasu
wiitvivh

Atoms and atomic structures, periodic system, chemical bonds,
chemical reactions, gases, liquids, solids, thermodynamics, chemical
kinetics, chemical equilibria, electrolytes and their ionizatiobnn, acids
and bases, ionic equilibria, electrochemistry.
VRN aailvhly
(Laboratory in General Chemistry)

Sy WidanSuannay - 01403111 visewsauiu w3a 01403119 visaniouiu

UfTRnsdmiuien 01403111 weilvialy w3e 01403119 wadivialy
dmiuinemansnurng

Laboratory work for 01403111 General Chemistry or 01403119
General Chemistry for Medical Sciences.
wildunsd
(Organic éhemistry)
SqiigesSeunnou: 01403111 wda 01403115 wie 01403117

nouinraalidunid msdruundsuanvesansussnoviunid
Ujseuaiinaznalneussdfiien ameilewndl inflaasansuadundn
lolaapriueu weadaialad welsuufnlalasarsuau namlaseaninewes
aalsenevdunidineBnaninsalny audfuazufisevewaanesed
o3 arsUsvneuTiuea uweafilad Alau nsadunid syfiusnindunis L
Suavasussnoululasiauduq afin aflulaesn nsnesiilu Wik uas
ninthAdsn

Theories in organic chemistry, classification of organic

" compounds, chemical reactions and mechanisms, stereochemistry,

chemistry of aliphatic hydrocarbons, alkyl halides, aromatic
hydrocarbons, structurat determination of organic compounds by
speEtroscopic methods, properties and reactions of alcohols, ethers,
phenolic compounds, aldehydes, ketones, carboxylic acids, derivatives
of carboxylic acids, amines and other nitrogen compounds, lipids,
cabohydrates, amino acids, proteins and nucleic acids.
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UivRMaATBu3E
(Laboratory in Organic Chemistry)
InilfasFousnrion: 01403221 udondouiu wie 01403123 visndeuiu
YiuAn1sdmiuien 01403221 walidunid wia 01403123 1adl
BuvEddmivinewnaninauwne
Laboratory work for 01403221 Organic Chemistry -or 01403123
Organic Chemistry for Medical Sciences.
wiideNandvanya
(Fundamental Physical Chemistry)
Iydondounnten 01403111 w30 01403115 uas 01417112 wie
01417267 '
wanguuwaianiniaall saunamanitaznalnussufisenall
wiilwih wazyufjiinisnanss
Principles of chemical thermodynamics, kinetics and mechanism
of chemical reactions, electrochemistry, and_expérimen-ts. .
wAARAH | ’ ‘
{Calculus 1)
anmua”mmmamm ayuduasilndunaznisusseon mtfuaauwuﬁ
sasmsUsegnd Uiiusuasnsussynst .
Limits and continuity, derivatives and application, differntials
and applications, integration and application
upapdal
(Calculus 1)}
Ttl'mmamauu'mau 01417111
SMAdinaER ayWustes Uiwusaanedy ﬁ:.lﬂ’l‘iL‘NE]uWUﬁljaﬁ’m
Space: geometry, partial derlvatives, multiple integrals,
elementary d:fferentlal equations. |
wAafad .

. (Glaulus, )

Suirsudouniou : 01417112 .
auniuauum L’Jﬂmaﬂuﬂ%nu 3 3R ﬁonmumnmmas nﬂmamﬂaﬂaa

) wAafiavesmsud sy,

Infinite series, vectors in 3 damens:ons vector-valued functmns
vector calculus, calculus of variations..
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01419211 @ity 3(3-0-6)
(General Microbiology)
Ffidoaiounou ;01424111
nANNATVIVET Yaunidyiian q lasiaiavensad fugnssu
NSITLUALUUNUDETH N1TIANNIANY N1TUTEYNANININATAT 8IS
gREAMNTIL AWNAGDY MIENEISIGULAEMILINE
Principles “of microbiology, groups of microorganisms, cell
stfuctures, genetics, growth and metabolism,
classifications,applications in agriculture, food, industry, environment,
public health and medical approach.
01419214 afingivugumeURTRNNS 1(0-3-2)
~ {Laboratory in Fundamental Microbiology)
Jniiveaiounnney : 01419211 wiewiondy
Laboratory for 01419211.
01420115 Handaersdavumaufusinig 1(0-3-2)
(Laboratory in Abridged Physics) ’
FeiiveuToumnney : 01420119 wiewieuru
Uuinsdwivivwandegredany
Laboratory for Abridged Physics.
01420119 Wandagnsdauy 3(3-0-6)
(Abridged Physics) :
namans guvwarans adu e lvidhadia Iiihnssua wimdn
auwimnliih was Handgelvaiday
Mechanics, thermodynamics, wave, sound, static electricity,
current, magnétic, electromagnetic wave, light, introduction to
modern physics.
01422111 nAnati 3(3-0-6)
(Principles of Statistics)
wwrauAnfeIfUIadR fataduniled Faindanats faianas
5978 MLUTAUKAZNIILINLIIAIWNITUTBIT UG MIRINULDINT
U AsuInuealnee MsuInLIAR nsuaINUIIeH e adii BN
dmiudszrinsferuazassusseins mﬁmi'wﬁ%’m&ammﬁ AT AT
ATUKUSUIIUUUUYNAGED MTIATIERNsannaadaduiuudte
Concept of statistics, measures of relative standing, measures of
center, measures of dispersion, random variables and their probabitity
distributions, binomiat  distribution, Poisson  distribution, normal
distribution, sampling distribution, statistical inference for one and
two populations, analysis of frequency data, one-way analysis of
variance, simple linear regression analysis.



01424111

01424112

naNI I
{Principles of Biology)

Faluandvedsliiin 1wad waziuunuoddy Wugaraniuay
Fums auvanvaneeawindidliin lavaiaweswinivesdnfuas
Wy WoaainenaswgRngsy

Biomolecules of organisms, cell and metabolism, genetics and

evolution, species diversity, structure and function of animats and

ptants, ecology and behavior.
FIIBIAUEUFnNS
(Laboratory for Biology)
Pug : 01424111 vadeunouiy

UiRnsnstindesqanssenl waduazdrulsznauveaad Wevu
wad uaznsiedouiivesans oulel wasndanuludditin Lﬁmﬁaﬁwav
dovy 'Jgan‘maamaaua.,miu.mwaa msakuﬁLtavmimmmawmm
AMAINANEYRAEITIR waziunine:

Laboratory for microscope, cell and comments, cell membrane

and transport, enzyme and biocenergetics, plant tissue and animal '

tissue, cell cycle and cell division, reproduction and biodevelopment,
species diversity and ecology.

-
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1| wsanngquan sidaimuna” NI 01051497 | 01051497
279158 1. Deterministic factors of Thai cassava prices: 01051498 | 01051498
MU, @riven) multi-uses of cassava from food, feed, and fuel | 01051499 01051499
wrivenduuting, 2543 affecting on Thai cassava prices volatility, 2558
M.M. {Science and Technology 2. Application of US and EU sustainability
Management) criteria to analysis of biofuels-induced land use
MTIvedsuting, 2545 change, 2557
Ph.D. (Agricultural Economics)
Purdue University, USA, 2556
3 1006
aiideary
-Agricutiural and resources
economics
-Energy and agriculturat policy
-Research development and
innovation management

2 | weitined Smunnsal UUAITBUITYY 01051111 | 01051111
219158 Review of ionic liquid as a catalyst for biodiesel | 01051231 | 01051231
.. (naluladfaniw) production, 2558 01051232 | 01051233
wInedtinyasaans, 2541 Uiy . 0105133¢ | 01051234
ey, Granssuedl) 1. Analysis of a tignocellulose degrading 01051497 | 01051334
PUIRINTNUMTINENT, 2545 microbial consortium to enhance the anaerobic | 01051499 | 01051396
Ph.D. (Chemical Engineering) digestion of rice straws, 2558 01051463
University of California, Davis, USA, | 2. Optimization of biodiesel production by 01051497 .
2556 - Acinetobacter spp using response surface 01051498
39299 methodology, 2557 01051499

o 3. Optimization of protein extraction from

AIMMTYINIY different latex samples of Hevea brasiliensis,
- Plant bictechnology 9557 i
- Bioprocess engineering

* g iuliavauingms
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ATsuEDY
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o 4 v et 2w - WEITUNISIYING - wangms
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wvlssdmadaroiuy i :
aufidey )
3| wrameignue deewsd ¢ SGLT - 01051111 | 01051111
fehemans1aisd 1. Decolorisation of aqueous solutions of 01051211 | 01051211
. (maluladfanmm) synthetic dyes'by Lentinus polychrous Lev., 01051322 | 01051212
W INBIABNYASATERS, 2538 cultivated on cassava rhizome, 2558 01051483 | 01051322
| M.Sc. (Environmental Science), 2. Bioconversion of tangerine residues by solid- | 01051489 | 01051483
University of Strathclyde, UK, 2542 state fermentation with Lentinus polychrous 01051496 | 01051489
Ph.D. (Environmental Biotechnology), | and drying the final products, 2558 01051497 | 01051496
University of Strathclyde, UK, 2546 3. Effect of influent concentration and 01051498 | 01051497
3 1006 hydraulic retention time on the performance of { 01051599 | 01051498
4 an anae_robic hybrid reactor treating - 01051499
FWIIIB Y wastewater from washing of sugarcane bagasse,
- Environmental biotechnology 2558 ’
- Anaerobic biodegradation 4. Characterisation of FOGs iri.grease trap waste
from the processing of chickens in Thailand,
2557 '
4 Lwesiv Sudoy Y 01051211 | 01051211
919158 1 lhﬂuence of model drugs and plasticizers on | 01051231 | 01051231
ML (Uszan) dissolution of coated tablets from zein protein, | 01051321 | 01051321
WMy IREINYRSAaRS, 2563 2558 01051322 | 01051431
muL (Ranwindnsignamnssy 2. Quality of compasite wheat-wet milled- 01051333 | 01051472 .
InYAY) glutinous rice flour bread and effect of 01051431 | 01051497
winendununsenans, 2545 chitosan on its quality during storage, 2557 01051497 | 01051498
Dr.-Ing. (Food Technology), ' 01051499 | 01051499
Technical University of Bertin, '
Germany, 2552
310141
Ei']‘!l'lﬁl%ﬂ']ﬂ’lwq
- Rheology of Semi-Solid Food
- Application of hydrotﬁolroid in food
product ' o .

* owrdiTuliaveuvdngns
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5 | wwdszfn gule UIRY 01051322 | 01051321
Aipeaasang 1. Utilizing cellulose from sugarcane bagasse 01051464 | 01051322
m.u. (weluladitinm) mixed with polylvinyl alcohol) for tissue 01051497 | 01051464
N IngdBnuAsAERS, 2541 engineering scaffold fabrication, 2560 01051499 | 01051497
k. (naluladgdinw 2. Characterization of cellulose nanocrystals 01051498
Wi duineRsAERS, 2546 extracted from sugarcane bagasse for potential 01051499
Dr.nat.techn. (Food Biotechnology) biomedical materiats, 2560
University of Natural Resources and | 3. An environmentally friendly xylanase-
Life Sciences, Austria, 2550 assisted pretreatment for cetlulose nanofibrils
31203 isolation from sugarcane bagasse by high-

4 pressure homogenization, 2559

A1VINHYIUEY
- Immohbilization
- Cofactor regeneration system

6 | wedszap nsaavaiing SRRl 01051312 | 01051315
Q‘d'mﬂ’lam‘ﬁniﬁ 1. Screening of high-lipid content microatgae 01051361 | 01051334
.. (naluladdanm) - for biodiesel production, 2557 01051431 | 01051424
I neSununsAnans, 2536 2. Influence of particle size of pretreatment oil | 01051462 | 01051431
M.S. (Biological System Engineering) | palm trunk fibers from simultaneous 01051487 | 01051462
Virginia Polytechnic [nstitute and saccharification and fermentation on ethanol 01051496 | 01051496
State University, USA, 2543 production, 2557 . 01051499 01051497
Ph.D. (Food Science and Technology)| 3. Optimization of enzymatic treatments for 01051498
Mississippi State University, USA, deskinning of catfish nuggets, 2557 01051499
2546
31008
duTdeaniy
- Enzyme technology
- Bioprocess engineering - )
- Food bictechnology
- Industrial fermentation
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7 jwaEmnan Ieusaaig gt 01051211 | 01051231
;;f'ﬁ'wmaﬂ‘i'm'i'ié 1.Combined effects of holy basil essential oil 01051231 | 01051335
wu. (waluladfanm) and inlet temperature on lipid peroxidation amd | 01051232 | 01051336
WTIMENAUINWRSATaRS, 2537 survival of Lactobacillus reuterl KUB-ACS during | (1051471 01051471
M.S. (Chemical Engineering) spray drying, 2560 i 01051497 | 01051484
University of Michigan, USA, 2543 2Enhancement of Lactobaciltus reuteri KUB- 01051499 | 01051497
Ph.D. (Chemical Engineering) AC5 survival in broiler gastrointestinal tract by 01051498
University of Michigan, USA, 2546 ricroencapsulation with alginate-chitosan semi- [ 01051459
3 1016 iﬁterpenetratihg polymer networks, 2557
4 3. Optimisation of microencapsulation of holy
E1MMREY . basil essential oit in gelatin by response surface
- Colloid and surface science methodology, 2557
| - Cell encapsutation 4. Chitosan-coated Lentinus polychrous Lev.
' Integrated biosorption and biodegradation
systems for decolorization of anionic'reactive
dyes, 2557
8 Jwwdans lsmivseming e 01051312 | 01051312
TOWIIATINTE 1. Effect of influent concentration and 01051321 | 01051321
wm.u. (maluladfinm) hydraulic retention time on the performance | 01051322 | 01051361
WININSBNENSANERS, 2531 of an anaerobic hybrid reactor treating 01051361 | 01051487
M.Sc. (Genetic Resources wastewater from washing of sugarcane 01051487 | 01051497
Technology) bagasse, 2558 01051497 | 01051498
Kyushu University, Japan, 2535 - 2. Optimum condition for xytanase production. | 01051499 | 01051499
Ph.D. {Genetic Resources by Streptomyces mexicanus 901, 2557 o '
| Technology) _ 3. Partial. purification and characterization of
Kyushu University, Japan, 2538 xylanase from Streptomyces mexicanus 901,
| 3 1006 ¢ 2557
a : 4. Xylanase production by themophilic
REALLE Y i actinomycete Thermobifida fusca PAi-1, 2557
- Utilization of actinomycetes '
- Probiotic n shrimp cultivation
-~ Bivactive substance from natural
sources
| - Waste utitizatior
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9 nsamitaiy walnies * U - 01051212 | 01051212
819738 1. Secretor status is strongly associated with 01051466 | 01051466
29.u. (vAlulagdinm) microbial alierations observed during 01051467 | 01051467
uTInENanneaIAnans, 2547 pregnancy, 2558 01051497 | 01051484
.. (waluladTinow) 2. Distinct gut microbiota of healthy chitdren 01051498 | 01051497
wviingrdowaluladasus, 2550 from two different, 2558 01051499 | 01051498
us.a. (waluladdinm) 01051499
IMTPIMEANEASAER3, 2555
35302
a'rznﬁ'vﬁﬂw'lcy,
- Gut Microbiota
- Applied microbiology

10 | wnarisens unina * QUL 01051497 | 01051497
819156 1. Rapid analysis of chemical composition in 01051498 | 01051498
WU naluladdiniw intact and milled rice cookies using near 01051499 | 01051499
unTinenduuiing, 2543 infrared spectroscopy, 2560
WA, GneariniseImig) 2. Anti-oxidative assays as markers for anti- -
T edeinunsenans, 2549 inflammatory activity of flavonoid, 2559
Ph.D. (Food Chemistry and Cell 2. Effect of genetic and climatic variability on
Biology and Immunology) the metabolism profiles of black gram (Viena
Wageningen University, Netherlands, | mungo L.) seeds and sprouts, 2558
2555
31009
a'ﬁj'\ﬁﬁilﬁw'lm,
- Nutrion Biochemistry
- Inflammation
- immune modulation

* gnstgiuiinvaundngns
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11 [wnemd ndvdeiion i 01051334 | 01051334
' SBUFNARS TS 1. Optimization and the effect of pH 01051431 | 01051431
m.u. (malulaiFrimm). adjustment for trehalose production by 01051497 | 01051497
 umingnduinensanans, 2530 Propionibacterium acidipropionici DSM 20273, | 01051499 | 01051498
2e.0. Gengsinadl) 2558 01051499
- EIRINSAINTIVIENdY, 2533 2. Optimat control of feeding in fed-batch
Ph.D. {Control Engineering) - production of xylitol, 2558
University of Westminster, UK, 2539
3 1016
et _
- Process modelling and process -
. control :
12 [ unamian¥ed dugdsene nuide 051312 | 01051212
219758 1. ldentification of acetic acid bacteria isolated 05 135.1 01051312
v, (gadaingn) in Thaitand and assigned to the genis | ostazs | 01051314
UMTIMENABYIHY, 2537 ' Acetobacter by grofl gene sequence analysis, | 051499 01051361
m.. (maluladfnw) 2558 i AR R 01051466
uiTiviendawalulaiinsesound - 2. Enhanced mannanase production by a novel 01051467
- ﬁU‘Lﬁ, 2541 mannanase producing ‘bacterium Acinetobacter 01051497
Us.a., (3a%7ne1) ‘sp. KUB-ST1-1, 2557 01051498 -
UNTINENABINERIAEnS, 2550 01051499
37498
| anuiderr
- - Microbiat genetics -
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13 | wedswdvd  asswwealye “uidy 01051312 | 01051312
§OMEATIANSY 1. Selection of enzymes from pure koji culture | 01051361 | 01051314
WU, (AEeaninsea g and screening of halotolerant yeast for red 01051463 | 01051367
Heshduy sufu production, 2557 01051465 | 01051365
WTIMEIAYINYRIMERS, 2523 2. Optimum condition for xylanase production | 01051497 | 01051462
M.Aer. {Applied Microbiology) by Streptomyces mexicanus 901, 2557 01051498 | 01051497
Kagoshima University, Japan, 2526 3. Screening of terephthalic acid degrading 01051499 | 01051498
Ph.D. (Apptied Microbiology) mixed cultures isolated from soil samples, 01051499
Kyushu University, Japan, 2530 2557
3 1005
aeriiidiesny
- Enzyme technology
- Industrial fermentation
- Safety and quality control in food
industry
14§ ynwanlsnd @duadions * Uiy 01051312 | 01051334
FDANANTIIE 1. Production of poly-Y-glutamic acid by 01051322 | 01051463
MU, (umansn1sa1us) glutamic acid-independent Bacillus ticheniformis | 01051334 { 01051497
Weshleududu 1 TISTR 1010 using different feeding strategies, 01051463 | 01051498
UTINENaEINEASANERS, 2524 2558 01051497 | 01051499
M.Eng. (Fermentation Technology) | 2. Carbon-to-nitrogen ratio affects the biomass | 01051499
Hiroshima University, Japan, 2526 composition and the fatty acid profile of
Dr.rer.nat. {Biochemical Engineering) | heterotrophically grown Chiorella sp, 2558
University of Stuttgart, Germany, 3. Fungal isolates from a Pu-erh type tea
2536 fermentation and their ability to convert tea
3 1006 polyphenols to theabrownins, 2558
L 4, Biodecolorization of a focd azo dye by the
" Gt UEL g deep sea Dermacoccus abyssi MT1.1(T) strain
- Biochemical engineering from the Mariana Trench, 2557
- Fermentation technology ‘

.
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15 | wwavdnug wiaunad Mg ) 01051211 [ 01051211
ghemansiangg 1. Molecular cloning of kman coding from | 01051464 | 01051212
w.v. (maluladiTanm) mannanase from Klebsiella oxytoca KUB-CW2- | 01051497 | 01051464
- LWTIEdUInYRIEEnS, 2536 3 and its hybrid mannanase characters, 2559 01051499 | 01051484
ma. (imaluladidanw) 2. Characterization of mannanase from Bacillus 01051497
UM TIMENAsNuasEans, 2540 circulans NT 6.7 and its application in - 01051498
Ph.D. {Life Science) mannooligosaccharides preparation as 01051459
University of Nottingham, UK, 2544 prebiotic, 2558
352991 3. Purification and characterization of a novet
4 plantaricin, KL-1Y, from Lactobacitlus
| STy plontarum KL-1, 2558
- Gene technology :
- Enzyme technology
- Molecular genetics
16 | unamgiadn lusng e _ 01051211 | 01051212
299158 ‘ 1. psfnwanmeimnsadumsdaoulaides | 01051312 01051312
mu. (walilaammeenamnssy | uthande Aspergillus oryzae evieiaiadlailae | 01051487 ~ 01051314
inuns) Fneng, 2560 01051497 | 01051321
wiinendeBeslul, 2541 2. puuasniivaadiuastinmuasensain gnin - | 01051499 | 01051334
ma. walulaffanmw wa2yssAvBnmwnmandsseamndeniivie ' 01051361
uvinendsinunimans, 2545 vdanmsafiawen lignin fonsauasan, 2559 ~ 01051463
i Ph.D. (Biotechnology Microbiology). | 3. m'iiu‘iauLﬁ'a'umitﬁtguasn'nuﬁﬁaﬁmwiﬁa 01051487
. Montpeliier SupAgro, France, 2554 Ankistrodesms sp. IFRPD No.1061 uag 01051497°
35099 Chiorella sp. IFRPD No.1092 tutaiiauuusag, 01051498
a4 2559 01051499
- diErug .
- Alcoholic beverage .
17 [ wsamadeisinl Sveiiosd M3 _ 01051231 | 01051233
CRORH] , 1. Selection of potential yeast strains for 01051333 | 01051234
mu. (iwalulaBiawss) - brewing rice beer, 2559 01051487 | '01051335.
wnvivieidewalulagigsuns, 2540 2. Factors influenced melatonin production by | 01051497 | 01051487 °
M (inaluladanam). Saccharomyces cerevisiae, 2558 01051499 | 01051497
swvivedevirlulagigsut3, 2547 ' 01051498.
| M. (naluladFanmy- - 01051499
unriendumaiuladasuns, 2552 |
34899
suTiiduavngy
- Alcoholic beverage
. - Probiotic products -
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4.1 wansBeuvaslszaunisalniasuny
(1) mmmﬂﬁﬁﬁmumuﬂgszkﬂaumaqamuﬁﬂm’m
(2) e Edaiﬁﬂtl 2anu mamanm
(3) mmmmmuﬂuﬂuwaummanwmvmuwmuauﬂmmummmaﬂu
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4.2 97391981
AULHUNITANE
4.3 MIFAIAUATATTINEDIU
Analuniaggiauess U7 3 mutusasiraviheiianuiiinauimun Teefiuaiiina
$unulitfennrin 200 Fala
5. dafmunfisadunisinlasanuriocuide
5.1 Ateauislavte
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Data analysis and interpretation:
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randomized complete block design, Latin
square design, factorial design, random
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‘Diffusion processes, phase relationship,
stage and continuous operations, multistage
operation with and without reflux steady state
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and crystallization.
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Basic principle of mass transfer, principles
and basic calculation of mass ftransfer units in
bioprocessing:  leaching, distillation,  solvent
extraction, adsorption, ion exchange and
crystallization.
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Composition,  physico-chernical  and
nutritional  properties of feed ingredients.
Technology of pelleted feed, extruded feed
and fermented feed. Improvement of feed
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animal growth.
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and prebiotics effecting to animal growth and
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2 - 4- December 2015, Faculty of Pharmacy, Mahidol University. Bangkok, Thailand.
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laseede (Couse Outline)
01051234 n1sUfjianmsawizmiseluiainssunssuiumamedainnaauuanag |

(Unit Operation in Biological Process En’gineeririg Laboratory 1)

\lAsaTedn (Course Outline) Sl foRns
1. uuzﬁ'mwﬂﬁﬁ?tmsu.a::mmﬂaamﬁ'a‘lumsﬂﬁﬂ‘ﬁ&’m
2. duuunritnaluvia

3. mnduaavasmstualuvisuasmsivaruadnsalineg
4. MIBATIALALANIARTUIABLAIA

5. ASANAZNEY

6. ieSnauaniUAsumuTeunuuwy

7. MIBuluLHU Y

8. wialeaslaledy
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Wlasesnedvn (Course Outline)
01051314 szuudinwnaziansuvasgiunidaaufuanis
(Laboratory in Biological Systemn and Activities of Microorganisms)

ilasanein (Course Outline) rurndluslfisnng

&

1. mmﬁﬁugwuﬁmmsﬂﬁ%nmﬁmﬁ'uqauw%’é
2. Screening basic of microorganism
3. Morphology of Industrial fungi
4. Application of fungal to industry (Enzyme production) 12
¢ Inoculum preparation
® Fermentation
® Harvesting and enzyme activity analysis
5. Screening and morphology of lactic acid bacteria or acetic acid bacteria
6. Application of lactic acid bacteria or acetic ac‘id bacteria
7. Morphology of yeast
8. Carbon and Nitrogen assimilation by yeast
9. Monitoring yeast growth
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WBlasesedan (Course Outline)

01051315 msulanadayadwmivlinmaluladiinm
(Data Interpretation for Biotechnologist)

lasesede (Course Outtine)
1, Introduction '
2, -Ra,ndomized complete designs
Analysis of variance
Multiple comparison
3. Randomized comptete block designs
4. Latin square designs
'5. Factorial desiens
Randomized complete designs .
Interaction effect _
Randomized complete block designs
6. Liner regression analysis ’
6. Multiple regression analysis
| | 5

Introduction to statistic software -
Descriptive analysis ‘
Randomized complete designs
Multiple-compérison ‘

. Randomized complete block designs
Latin square designs
Factorial designs '
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Multiple regressidn analysis | .
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#AlAses183w (Course Outline)
01051335 nmsufjiansiawiswiigluiaanssunssuisunismedanin 1l

(Unit Operation in Biological Process Engineering Iif)

LAnlAs9583% (Course Outline) snnudhlussens ¢
1. vinmsiugiurasmsaslowna - : 5
2. vdnmshyuasmIdnut suseInsuIuM I mitEvEnmsaeleuna
2.1 N3y
2.2 nsndu

2.3 nsannmsfiasany
2.4 MIYATY
2.5 nwuamﬂﬁauﬂszﬁ;
2.6 A1SANHAN
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wlaseseiun (Course Outline)
01051336 nasufjifnmaawemistlimnsunsuiunimsthamaauuans i

(Unit Operation in Biological Process Engineéring Laboratory 1)

1AlA395E7 (Course Outling) - dnnuilusufams
L uushumifiimsuavaadasadelumsufifien - 3
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4. Internal Quality Audit (IQA)

1A11AT9598397 (Course Outline)
01051365 'izuun"ﬁﬂ'w@uﬁmn'mlLtazﬂ’nuﬂaamﬁa“luqﬂm%nimm‘i'ﬁﬁn
(Quality and Safety Control System in Fermentation Industry)

WlAsI518391 (Course Outline) Funudlusussany
. Introduction to Quality and Safety Control System in Fermentation Industry 2
. Systern for Quality and Safety Control
. Food Defense

. Legislation Update and Application 12
+  Pesticide residue

Food additive
Labelling
Packaging

GMO

Allergen
Contaminant
Pathogen

. Quality Control Basic

6
T 30
MUY TUHUFNS

. Workshop on GMP Codex ’ 12
- Establishment: Design & Faéilities

- Control of Operation

- Establishment: Maintenance & Sanitation

- HACCP Plan Preparation in Fermentation Industry 12
- Determination of CCP -

- Risk Analysis

. 150 9000 Document Preparation ) 9
- Document Types & Data Collection *

- Document Analysis

. Workshop Presentation
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Wlasasedan
01051467 viugransuazmalulad@inmamaufunnis
(Laboratory in Genetics and Biotechnology)

WwlAsesein (Course Outline) Fnnualiussens
' 1. Mutation technique
1.1 Screening of mutant producing enzyme 12 -
2. Genetic Engineering technique ' , 27

2.1 Chromosome extraction
2.2 Plasmid extraction
2.3 Agarose gel electrophoresis
2.4 Transformation
2.5 Selection, screening and analysis of recombinants
3. PCR technique [+
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1lasasnede (Couse Outline)
01051472 udnnsauuaslsniansgsiamamaluladdanim

(Innovation and business opportunities in biotechnology)

tlAss3187% (Course Outling) Snnutalieussey
Introduction of Innovation 3
Difference of Innovation and invention _

10 types of innovation

Creativity and !dea generation with workshop

Business model

Business model presentation

Innovation process

Cost analysis

Current & future potential biotechnology business sectors
Current & future potential biotechnology business sectors
Current & future potential biotechnology business sectors
Innovation management

Semester Presentation
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