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3.1.4 GI2ENUNUNISANYN

we 1 lageauide

U 1
/01051111
01403111
701403112
<01417111
701424111
- 01424112
7 01999111
7 01175%xx

i1
201403221
01403222
/01417112
701420115
701420119

mansaned 1
nanwaluladinm
wiivialy
UftRnmagivialy
wAGRE |
WnTFivien
FveineUinnis
ANAnSLASHURY
Aanssuwadny

/" Sansaume/mauiame s

mansAned 2
\AxiBuNTe

Rt seiiduvid

unanda I
#andegredardnmaufiinig

Wandognadawl

o Gmanwnine

/ Al nduanseauviierans

334

U

Fwuiaehn (wn.ussene-eu.UfuRms-va.Anwstenue)

2(2-0-9)
3(3-0-6)
1(0-3-2)
3(3-0-6)
3(3-0-6)
1(0-3-2)
2(2-0-4)
1(0-2-1)

mmiILin (en.usses-vnufiRns-vudnudieauas)

3(3-0-6)
1(0-3-2)
3(3-0-6)
1{0-3-2)
3(3-0-6)
3(--)
3 -)
17(- -)
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“01802311
/01402312
/01403244
/01419211
/01419214

/01355xxx

Wi 2
/01422111
701051211
- 01051213
/01051233
/01051235
/01051261
/01051262

01355500¢
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aansanEnd 1 Iuuvdanfin (waussers-ruUfjinms-vadnedieauias)
maufuAnaawemhgludmnssunssuiunmsmsiinniv | 3(3-0-6)
Fundl | 2(2-0-4)
UfTRMsTuad | 1(0-3-2)
\wilWEndvanya 4(3-3-8)
qaT7imeiily 3(3-0-6)
TR umMAURTAnS 1{0-3-2)
Mgy 3(- -)
7 Iy nuanszegitigy - =)
573 18(- -)

AMANSAnEIT 2 Fruaumdiin (wussee-vuUjuAms-va.dnwrdunuas)
Vianang 3(3-0-6)
Tantnmuasnaln 3(3-0-6)
Fmslenzvimaeiivesiantinw 1(0-3-2)
msufiiimsiamenbelianssunseuiunmsdan | 2(2-0-4)
UFURATIAINTIUNSEUIUM TN NTINN | 1(0-3-2)
JEUUTIWIESAINTTUTBIR ALY 3(3-0-6)
TPUUTINLALAINT TUYRIRUYTE madfiRnmg 1(0-3-2)
MDINGE - -)
T (- =)
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01208111
01051315
01051323
01051335
01051337
01051362

M 3

01051324
01051334
01051363
01051364
01051365
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aansans 1 Fuuviagha (ﬂu.us‘sma-ﬁu.uﬁﬁ'ﬁnﬁ-w.ﬁnmﬁ"wmuwg)
MIATEURUIFINTIY 3(2-3-6)
msuwlaradeyadmivtinmalulag@inmm 3(2-2-5)
walulaBfnmuasuinnssuiiegnanvinisuensiidedu 4(3-3-8)
meufiRmeawizmheldmnssunszuauns@anm i 2(2-0-4)
UffRmsiamnssunszuiumeniedunw |l 1(0-3-2)
LU dfuvegiurEduasmInluANUMURETY 3(3-0-6)
Jfinewhll nguansewaiiasinsuasnaidiostan 3= -)

T 19(- -)
MAnsRAeR 2 Frmumiasin (vu.ussene-vuUjiiine-uednuideauas)
lssineiuazialilaBiinmnaauandey 4(3-3-8)
Frmnsnnediinm 4(3-3-8)
walulafireuduuuiiiduie 3(3-0-6)
walulaBSroniuuuifidue aaudddns 1(0-3-2)
szuuMIRuaNAUMwIazAnuUasaiglugraminT N sulin 3(2-3-6)
Fnfnyialy nduensemaniwieusznauns (- -)

73 18(- -
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35 a4 mMansaned 1 Fnumioeia (vaussene-ru.UfURMs-va.dnwinenuas)
/013550 Mwdangy 3(--)
AFanigdnn 6(- -)

/I NA0NET 6(- -)
/Fofnmehly nduansemanswidisznoums 3 -)

5 8(- -)

U5 4 AensanEd 2 Srnumiaein (vu.ussers-vaUfiRms-vu. Anedoauas)
/01051431 nsmuAuuayinmaiaiesi 3(3-0-6)
701051471 mgaenuuunwaluladdamw 3(1-6-5)
~01051497  duan 1
/01051499 Tasanumawaluladidiniw 3(0-9-5)
Arawiziden 2--)

LY 12(- -)
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i 1
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Mansned 1
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Frrumiaefin (n.ussens-su.Ufiim s vu.Anedeaung)

973U

2(2-0-4)
3(3-0-6)
1(0-3-2)
3(3-0-6)
3(3-0-6)
1(0-3-2)
2(2-0-4)
1(0-2-1)
2{- -
18( - -)

druruniaeie (vaussme-vu UfUims-su. Anwfsauas)

Avndnwiiill nguansvauyerans

EXEY

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

3(--)

(- -)
17 )
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ag7ineriugumaUiuinig
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/dnwinld nduenseagaden
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7 Fndnniily nfuansenadladvaaswaisdan

XY

mansAneil 2
anati
FanGionwnaznaln
Fmsiergmanivesiandinm
nmsujuAnsantendigluimnssenssuiimmmadinim |l
URURNITIAINTSUNTEUIUN TN NTINN |
JEULTINMLEATNS SHYIRBUN e
swuuthmwuatisnssuresduviad aaufi@nis
mMwBaney

/ Fninwninly NANANSEMansUEUIENIUMS

LY

Fuumiaefia (u.usseg-sLUfUAMs- v Anwdagaues)

3(3-0-6)
2(2-0-9)
1(0-3-2)
4(3-3-8)
3(3-0-6)
1(0-3-2)
3(--)
- -)
- -)
21(- =)

uwmiiein (va.ussene-en.Ufiams-vu.Anyifiaenuias)

3(3-0-6)
3(3-0-6)
1(0-3-2)
2(2-0-4)
1(0-3-2)
3(3-0-6)
1(0-3-2)
3(- -)
(- -)

20(- -
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manTsAnwIdl 1
M SIURUUIAINTSY

mswanateyadmiutnmaluladyinmw

o d

welulaBrmmuasuinnysuiisanamnssuanmsniddu
mafimawzmbelidmnssunssuiumamednm Il
UFURNTImnssunseuIun1sneiaam |
wunuadBuvegiuriduasmIauauumunuaddy
mwndangy
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MamMsAnedl 2
Tloilviueiuasvalulaithnwduiadou
FAnITUATITIAW
waluladirondmuyiaidue
walulagiranduuuididue neufiams
sEuumMImUguAMMIarauanieluanamnsIunIvEln
MIATEUAMUN TONAVTIRANEN

/ Infneinly nguansgmaniuisussnaums

T

uumiagin (wa.ussere-ou U iam s-gu Anvidaenuias)

3(2-3-6)
3(2-2-5)
4(3-3-8)
2(2-0-4)
1(0-3-2)
3(3-0-6)
3(--)
19(- -)

Fruruvuain (vu.uTsene-vu UURNMs-va.Anwafiaenual)

4(3-3-8)
4(3-3-8)
3(3-0-6)
1(0-3-2)
3(2-3-6)
1(1-0-2)
- -)
19(- )
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U4 4 aAansanEnd 1 FrurumizeRa (ax.ussene-suUfiRns-ou dnuidenuios)
01051490 amiiafln 8- -)
573 g(- -)

7 4 aAnISEnwR 2 Fumiieia (wussene-veUfiims-sufdnndoaues)
/01051431 msmuqmazﬁmmnﬂ‘%’aaﬁ 3(3-0-6)
701051471 mspenuuunmaluladTinm 3(1-6-5)
~ 01051497  duuun 1
7 Aanizidan 2(- -)

< Andenias 6(- -)

393 15(- -)
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3.1.5 Aaduresieiyn

3.1.5.1 Mednilusdeivivemdngns

01051101

01051111

01051211

welulagTanmieedu
(Introduction to Biotechnology)
udnn1svoamaluladfanm gaivinewaznvurunmamdniiugiy
wuglenssiuvaluladinmluiavssdriu waluladlunisinwiguaiw
waluladfhinmlugramnssunisnds anunnelasdoveunaluladluuive
iy BvEUng Sunsieveimsudesgiannden mtaune el madide
B msliuselominmaursegia wazaumnalneenieadosss
Principle of biotechnology, basic microbiology and fermentation,

genetic engineering, biotechnology in dalily life, biotechnology in health care,
biotechnology in manufacturing industry, implications of biotechnology in
terms of law, patents, danger of release to the environment, development
of new drugs, gene therapy, economic benefits and ethical implications.
vanmalulag@nm
(Principles of Biotechnology)

vaulnuaamalulagdiniw nszulrunisndanianaluladfinmssau
gaamnisy aluladtinwlunisnine s welulaBTnw Tueuazmagua
gunw wAluladBnmlugeanvngsunisudn a53810530) 318N ngvanedanaw
winnsrunamalulagfiaom gifaclanaveunaluladfinm

Scope of biotechnology. Biotechnology production process in industrial
scale production. Bictechnology in food production. Biotechnology in
medicine and health care. Biotechnology in manufacturing industry. Ethics.
Biolaws. Innovation in Biotechnology. Biotechnology business and its

opportunities.

Tantimwuaznaln

(Biological Materials and Their Mechanisms)

Titdeadeurnnou : 01402311 vie 01402301
Tassaianaeiinazauifvasfananmifiannudrdyenseuaunis

Fnmvnsgaanunssy Wsiiv s uth Tedunasigdu wnfiu endd wasily

wouTEIve woRwad nsmeniie 1ind wavansuu

3(3-0-6)

2(2-0-4)

3(3-0-6)
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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.

01051213%*  FFMsIATzinaeiveTantinm 1(0-3-2)
(Chemical Analysis of Biological Materials)
Iiideaieusnneu : 01051211 viadeuniondu
tamsUfintunislavelfuinmmaell Jjidmileneiesdusenounis
wnipsianianm wilumeussnouduviduasansaiuvie
Chemical laboratory code of conduct. Practice on chemical
composition analysis of biological materials including both organic and

inorganic compounds.

01051231  mafiEnamemhelyimnssunssuiumsnisdinm | 3(3-0-6)

{Unit Operation in Biological Process Engineering I)
Iiireadouinteu : 01417112 uae 01420119

FAanssunszaun1sneanamid sy nsdunandesfunisisnssu
ATEUMATNITININ ﬁﬂlﬁ]‘ﬁﬂ.l'}laLLﬁSﬁNQﬁWﬁ\N’\ULﬁBQﬁu ﬂﬁﬁ’lﬂﬂ‘%‘dﬂ\ﬂﬁﬂ
osdu namansoymaidasiunagnisuseandlildnanssunssuauniam
Finm

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.

» giyliuiy



01051233

01051235%*

01051261%
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msujiimaemenbeludmnssunssuiumsniedinm |l
(Unit Operation in Biological Process Engineering I}
FeniieaFounnnieu : 01051231

winasRugurensdieleuniuiou fuvsyaninisdralouanufou
wihmsuaznsiadssduremhenisdgloumndeulunszurumans
Famw FasaniFsunnuioy mawaweslsd msanedlad mevieubu ms
witdonuda Msseve wasmniwie

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 dryine.

UM Fimnssunssymmsmsiinm |
(Biological Process Engineering Laboratory 1)
a oy a 1

MiRBNsEUINABY : 01051231

SildeaSuundouty : 01051233

a wa o tr as a o ase 1
U{]Ufﬂﬂ'ﬁﬂﬁ@ﬂﬂﬁﬂﬂﬂusﬁm'}‘m 01051231 ﬂ’lsUgUmﬂ'ﬁ&ﬂW"lﬁﬂ‘LnUlu
ArInTIUNTBUIUMINIEEINW | was 01051233 arsufiiniaawizmiagly

FEINTINATEUUMTNNTIAMN I

Laboratory practices related to 01051231 Unit Operation in Biological
Process Engineering | and 01051233 Unit Operation in Biological Process
Engineering .
FUUTIN AL AN TNYDIgARYSE
{Biological System and Activities of Microorganisms)

Ifideadeunteu : 01419211 uaz 01419214

Fougnuiven audnene WLUBATULAYM TSIy TBRAUYTdanavinssud
iy dhulsznauaatad stuuleulssififedastunseuiumsiinw

Morphology, characteristics, metabolisms and growth of important
industrial microorganisms. Cell composition. Enzyme systems related to

bioprocessing.

= meindiuln

2(2-0-4)

1(0-3-2)

3(3-0-6)



01051262*

01051315

01051323«

30

=Y

seuvdinmuasianssuvedunsd anaufuRng
(Laboratory in Biological System and Activities of Microorganisms)
AiideaFeunnnou : 01051261 viadsundauiy
UftRmsiiaespdnfudn 01051261 ssuuTamuasianssuvaqdundd
Laboratory practices related to 01051261 Biological Systern and Activities of

Microorganism.

mautanatayadwiiuinmvaluladdnm
(Data Interpretation for Biotechnologist)

mMsdwswiiaralanadoys: uwwvuguanysel wnuwuugsluvdananysol
weukuudRsaatfiu snukuusinaeiios MmIlnsieansanaaadany ng
Uszgnailglusunsameafidlurumsiumaluladdiam

Data analysis and interpretation: completely randomized design,
randomized complete block design, Latin square design, factorial design.
Multiple regression analysis.  Application of statistic program in
biotechnology.
welulaffhmwuaruiansanieanamnasue ity
(Biotechnology and Innovation for Sustainable Food Industry)

unumvsamaluladiinndeaudunuazaiuuasnfonisems
vdnmsvesnszvunsusinuazimalulad nszuaunswdnesuin wieady
weaneged msUszgninduasiouledlugnamnssueIms nseviunskiauay
audRveinindunid ninueiily d lalnsnoaaasdsssuyid AudAyves
Tnounis Ingunde seuugiiqudiu wSluledin Inslulefin TUsfumaden uas
ownadandii uimnsmuuaswunitinsaingaamnIsuemsesnaddy donw
gInshud MINATITININgIMN wdaRmu s uduasnindduntaygn

o
MSFNYIUBNAATUT

= ndrnliuln

1(0-3-2)

3(2-2-5)

4(3-3-8)



01051324**

01051334
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Role of Biotechnology for food security and safety. Principle of
fermentation process and technology, Fermented food production process,
Alcoholic beverages. Starch and enzyme applications in food industry.
Manufacturing processes and properties of organic acids, amino acids, colors.
Natural hydrocolloids. Significance of nutrition. Nutraceuticals, immune
system. Prebiotics, probiotics, alternative proteins, and functional food,
Innovation and trends for sustainable food industry development. Definition
of novel food, Health claim, Preduct development concept and intellectual
property. Field trips.

Tuleslrlueluazivaluladinimdaundeu
(Biorefinery and Environmental Biotechnology)

- eudAguesgransailuleiliviuel wiihmsvediuleilvued maudssy
Faura uiluwaglaa wanafndamm waafusionerann dma swnsdng

o o 2 o &

Fowndsdnm waluladianmdanindey manuaudngivdieds souuka
Asusy aandider msvsediuigdngtia
Importance of biorefinery industry. Principle of biorefinery, Biomass
processing, Nanccellulose, Bioplastic, Rubber products, Sugar, Feed.
Biofuels, Environmental biotechnology, Biological pest control, Carbon
footprint, Green label, Life cycle assessment.
FranTaAldnw
(Biochernical Engineering)
Aniipadenniie ; 01419211
malssgndRugumIimnssuuasinnIIaineans aunarmanives
nsiula msaswdndue waen1sldansamsvesgdunsdluntsuinuuy
Wnadaaioiiowasruuwaddasuasivadss nmslionauasmsnau ms
VWLYUIR WaznIAIANITEULTmn wﬁnﬁugm sguaunsUmeth ﬁ}uﬁw

=

nsvdinadeadiy Lwaddnd warqdunid

ar

uFieanssulunssuidniswiin &
o
MsAn¥UBNERIUN

= e nliuly

4(3-3-8)

4(3-3-8)



01051335

01051337+

3z

Application of basic engineering and mathematical principles. Kinetics
of growth, product formation and substrate utilization in batch and
continuous culture of free cell and immobilized cell system. Aeration and
agitation scale up and confrol of fermenter system. Basic principles of
downstream processing. Fundamental of plant, animal and recombinant

microbial cells in fermentation process. Field trip required.

msufuinsenizmiaeludmnsnszuanimganme i
{Unit Operation in Biclogical Process Engineering Ill)
Fiifeaduumnieu : 01051231

winmsiugiuresnsielouuta winmsuasmssniuva iy
msteloumnalunssurummiedanin . msee mandu maatadedvhazane
mIgaty m‘manmﬁwﬂizﬁ; WaznSNWEN

Basic principle of mass transfer, principles and basic calculation of mass
transfer units in bioprocessing: leaching, distillation, solvent extraction,

adsorption, ion exchange and crystailization.

UFURNSIrInTsuNTE UMM INNTIN W |
(Biological Process Engineering Laboratory II)
IniFeaTeuniautu : 01051335

UftRinsmsafinvasnarhevainm meatnvewdviiessunal n1san
WER M3ndu Magadurasvar mIgaduuia uaznsafnveLshsvanm
'i'?uqa

Laboratory practices on liquid-liquid extraction. Solid-liquid extraction.
Crystallization. Distillation. Liquid adsorption. Gas absorption, and advanced

solid-liquid extraction.

= gimuivg

2(2-0-4)

1(0-3-2)



01051362**

01051363**

33

wwviuadturesgduviduasnisaurRtuunueEy

(Microbial Metabolism and Metabolic Control)

JifesFeusneu : 01051261
nsrvINNsATIkaraateaTilmanaludunid msaiawdsu s

Fuaseviroum Idneluanavesndunid lasadnvedidue nstdewud

dwe msdaasieansidua (Meneasia) msduaTeilustiu (Mauwasia) 38

-

ar

MswEUBANURANYEd NMsAluALUERTuYeeRBunsE MTlnseyvdndg
wuedaudadu mdeseilusilefindidosiu miensiuunuelodnd
osdu

Catabolism and anabolism of macromolecules in microorganisms.
Energy production, Photosynthesis, Micrabial molecular biology, DNA
structure, DNA replication, RNA synthesis (transcription), Protein synthesis
(translation). Metabolic pathway of microorganisms, Microbial metabolic

control, Fundamentals of metabolic flux analysis, Fundamentals of

proteomic analysis, Fundamentals of metabolomic analysis.

welulafiroudiuuviaidwe
(Recombinant DNA Technology)
Jefideduumnen : 01051362

[

SnwaigvaiugnsTuvesdelie wedansuiuupmeiug mananeiug
miasusmfuvaslusianatady Fugimnssudmiuntsadiibuieinou-
Juuuyt wazndnimnssulusiudesiu msvssgndvanisinuns geavnses-
msunnd uazianndon AdiTindnudeiugnssunarmsUsiuadss
Genotype of organisms. Strain improvement technigues; mutagenesis,
protoplast fusion, genetic engineering for recombinant DNA construction and
basic principle of protein engineering. Applications in agriculture, industry,
medicine and environment. Genetically modified organisms and risk

assessment.

» ey iuly

3(3-0-6)

3(3-0-6)



01051364%*

01051365

01051390%
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wirlulafSreuduuniitiduie meadfiBnng
{Laboratory in Recombinant DNA Technology)
JniiFaauuniay : 01051363 Wisisauniaufiu
UfiAnmsmsahavaralingnuay msuhgwadidntiu maseaeulaau
kamsnEnlUsHugnNE
Laboratory practice on recombinant plasmid construction,

transformation, cloning analysis and recombinant protein production.

TBUUNMIAUANANMNLAsA1NUseRstlugramnIsunuln
(Quality and Safety Control System in Fermentation Industry)
anMIAIUANANATMLAEANUAER As e lugagmnssun1 SN
sruvdmiunauauRuawTngivkasniafug ssuuiiugufdndu ssuu
i v ow n = = v
wwiilailateiuld waznguunediiendas
Principle of product guality and safety control in fermentation industry.
System for raw material and finished product control. Reguirement

fundamental system, voluntary specific system and related legislation,

MawTeuAURIaNEUAANY
{(Cooperative Education Preparation)
mamenanunienlunsujifouanisfine wdnnis wuide sadeu
feveduiientes anuiiugnilunisatasiuerdn mefeensuavayweduiug
AnufiugiuiisuiudmiunsufiRevluaniudsenounis udnmsuay
iwsesdledmiumsutlaigu nsdudutoyadinms madeusnsanuuay
wellansiiaue
Preparation for cooperative education. Principles, concepts, related
rules and regulations. Basic knowledge for applying professional jobs.
Communication and human relations. Essential basic knowledge for working
in workplace. Principles and tools for problem solving, Researching technical

information. Report writing and presentation techniques.

* sfnulalml

w TemnuTudse

1(0-3-2)

3(2-3-6)

1(1-0-2)



01051395

01051396

01051417
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msanutussUTEmng

(Overseas Studies)
miﬁaui’uazﬁ’mmmumeniwEl%’lﬁawmﬁwﬁ'auiuwﬁwmé’a

anelsewd madeuidsanieindulunanusivesminendainunsemans
Learning and self-development from courses taken in oversea

universities. Credit equivalence according to Kasetsart University regulation.

asrauiIInA ANy lusineUssine
(Body of Knowledge from Overseas Studies)
el o o o adn P =

auiluanunaluladfnmluseduUiyyed Alidnamadondouly
yurinerdodrtlssing nsfisuiAsanureimduliniuinudives
UTIVENARNYASAEARS

Knowledge in biotechnology at the bachelor’s degree level taken in
oversea universities. Credit equivalent according to Kasetsart University

regulation.

udningiunasussyfundmivimaluladdinmenns
(Raw Material and Packaging Principles for Food Biotechnology)
Qmmwnﬁmnwm{?m_gagm msinmsinghiumamsinens mafiuinwiuay
nsauauanmwingfiuniinisiness dagisduluaims nsuiigemts
Unngmssiseloulufanemnsseninafiving nmsdsadivengniafiuine
mMIUssiun U szamduda
Fundamental of Agro-Industry. Management of Agricultural raw
materials. Storage and quality control of agricultural raw materials. Food
additives. Food packaging. Migration in packaging materials during storage.

Shelf-life evaluation. Sensory evaluation.

* e uUaiml

1-15

3(3-0-6)
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01051426*

01051431
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grannssululeiniuaiduinng
(Sugar-Based Biorefinery Industry)

nszvaunsiuasselasaluiis uasaudiniaail-#ndvasiiana
inalulagnssusunisndndinialusedugnainnsgy
mwamwamﬁmﬁgamq\ﬂmm:'f"lmaLLasma‘waaeﬂﬁmﬂqmmwniiunﬁwamﬁ"wma
msliusslenivasgranmnisudiiendes anufmiiouids maluladuas
aneswedlule3lviueisutnng

Sucrose synthesis in plants and physicochemical properties of sugars.
Industrial sugar processing technology. Production of high-value products
from sugars and by-products from sugar industry. Applications and related
inclustries. Progress in research, technology and perspectives of sugar-based

biorefinery.

walulagluleFlueTdmurendvenmns
(Biorefinery Technology for Food Waste)

wdntulailviued vilsuavamdnunsvasvendsoinis nsusnvands
91913 MIUsEgnAvedvermadiuivarseenguiniediniw nsndunid
WowBsdam fnefanm iuleienamnysy warYasianin

Principle of biorefinery. Types and characteristics of food waste.
Fractionation of food waste. Food waste applications for bioactive
compounds, organic acids, biofuels, biogas, industrial enzymes, and

biomaterials.

nsuARkasTMIAeile
(Control and Instrumentation)

winmsveiasiloiniidndy adamansiusiuiidniiu sunsudsegnd
Wamsiuan nsadwuudremademaniuednizuiuns wann1seeams
AIUANMSHERLUBRAMNTIY NSAIVALLULEDUNEU MTlnTedenualiasvas
F¥UU S$UUAMIUANLUY PID LagNSaeniuussuuamuay

Principle of important measurements. Essential fundamental
mathematics. Application software for calculation. Mathematical modeling
of processes. Principle of process control in industries. Feedback control,

Stability analysis of systems. PID Controller and controller design.

* ida i

3(3-0-6)

3(3-0-6)

3(3-0-6)
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01051462

01051463
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msszgndrouimefdwiudmnTsensruium et
(Computer Applications for Bioprocess Engineering)
madsulusunsureuiiamed maaiasuusasmsrdamandiierune
ATEUIUMSHBANTIN W MIT1aanssumsnlnldmaTanaiitanin ns-
f1aesnssuunsislauanuisy nssuunsmelouns waznsinarsires
Tva dwfunsufiimaawsmhgludmnssunssuiumsmadnnm
Computer programming. Formulation of mathematical models for
prediction of bioprocess manufacturing. Simutation of fermentation
processes in biochernical engineering. Process simulations of heat transfer,
mass transfer, and fluid flow for unit operation in biological process

engineering.

wAlulagnnswinea s

(Food Fermentation Technology)

£ o a

wankaznsUszenagdunsdlunisuanenvmiln autineialivesingiu

1 1

LY

]
ar

wealulagndde ndusaluameundn nezuruntsdnermswiin ussgine)
83 MaUszdiuangndaiue

Principles and application of microorganisms in fermented food
production. Biochemical properties of raw materials. Starter culture
technology. Flavor in fermented food. Fermented food production process.

Food packaging. Shelf-life evaluation.

FmnIsunIEUIUM I
{Fermentation Process Engineering)
weatulatlminivimnssnrenisuiumsninluszdugaavnssy Jrmnssy
ﬂszmumia"ﬁau,azamULﬁﬂﬂ%’Uﬂqﬂqﬂmwnﬁumwﬁn msuszgnsnITuilin
wadgdunidinauduuud wadwwazdnd Tugaamnssunisndnadelng
Snsfnvuonanud
Novel engineering technology of industrial fermentation processes,
metabolic engineering for improvement of fermentation industry,
application of recombinant microbial cell, plant and animal cells in modern

industrial fermentation. Field trip required.

= il

3(2-2-5)

3(3-0-6)

3(2-3-6)
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walulagioulesd
(Enzyme Technology)

winnsedaloulelidgeaivnisulaeydunid nmsdndengiunid
wusassmsduasesieulnl waianmsmsies mailfeaduan nmsafin
mausn wasmailiusgys mavszgndloleslugnamnsas vinmsedaoules]
nartaendtlumsvheaeatueules fnisfnwuenaanud

Principle of industrial enzyme production by microorganisms, selection
of microorganisms, model of enzyme synthesis, cultivation technique, cell
disruption, extraction, separation and purification techniques. Application of
enzyme in industry. Principle of enzyme immobilized. Safety aspect in

working with enzyme. Field trip required.

myonwuumamAlulaggann
(Biotechnology Design)

WANN159BARUUNTEUIUNTTURAMNTTUTININ ARLIALAZNESNIUNIS
sonuuuResdielunszuunsmsnin mauszdunavesiununHEn

Principle of process design in biclogical industries, mass and energy
balance, design of equipment in production process, production cost

estimation.

winnsaunaglonmanygsiamemaluladdinn
(Innovation and Business Opportunities in Biotechnology)
v & a o v o
JULUY N1T9ANTT TEUVUASATEVIUAISUITANTTUALALIY89AY
el a o o« v_ooow el w

walulad@inw Ussiavwesgsiaiiiertosfiumaluladiinwlulagiunas
wwliumagsismaluladnmlusuien

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

in biotechnology business.

waluladdinwemsdnd
(Feed Biotechnology)

29AUTzNOU aniAnualiidnd wazlnguinisvesdudssnauemsdnd
walulagermsdnidadiauds annsdnidnin awnsdninin nsuiudsqaniw
pnsdndifrsarsluloudnfiv unuinvesieulesl arslusluledin
wazwilulafnifinaionsisdaedng uavannmuasndnos

3(2-3-6)

3(1-6-5)

3(3-0-6)

3(3-0-6)



01051487

01051489

010514%0*

39

Composition, physico-chemical and nutritional properties of feed
ingredients. Technology of pelleted feed, extruded ieed and fermented
feed. Improvement of feed quality by bicactive substances. Roles of

enzymes, probiotics and prebiotics effecting to animal erowth and product

guality.

welulafiriosiuneaneged
(Alcoholic Beverage Technology)

-

BALAZNITUIUNTINERATBIRULEANDIDE NTIATUANANANTBITAGAY
NSEUUMS wazraR uATUaUSY Inmsfnvuonamud
Types and production processes of alcoholic beverages. Quality control

of raw material, processes and finished products. Field trip required.

msUinidswazvede

(Wastewater and Waste Treatment)

»
e ar A

frvuziawizusaiinde nmsthdntudsund viegdl wasaRenld vanns
douaasmadainwessansdunid Bmsvwiaveadedifureuds

Wastewater characteristics, primary and secondary and tertiary
treatment, principle of biodegradation of organic matter, method used

waste treatment.

anhafinun
{Cooperative Education)
AefifeaSousniey : 01051390

nmsUfiRmuludnuaendnaudansm salasuilddueunng meld
miﬂu.au.azLLuzﬁwaammséﬁﬂ%nmawﬁaﬁm:m warfiuTnweinaniu
Usensums manenuasniwausnadiwvesuiildfuneumng

On the job training as a temporary employee according to the assigned
project under the supervision of a cooperative education advisor and
advisors from warkplace. Report and presentation on the results of the

assigned project.

* s dlalud

3(2-3-6)

3(2-3-6)
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Soaawzmamaluladdanm
(Selected Topics in Biotechnology)

Faaamezmanalulaifinim lussdudiggwd sdedeaudsuwadulu
UAaEAIANTIANY

Selected topics in biotechnology at the bachelor’s degree level. Topics

are subject to change each semester.

A

(Seminar)
mahiauauazeAvTedeiualamanelulaitanwlussdu iyt
Presentation and discussion on current Interesting topics in

biotechnology at the bachelor’s degree level.

Yoy
(Special Problems)

msAnwAusimsmaluladfimnsefusigye? wazdouSeadowdy
184U

Study and research in biotechnology at the bachelor’s degree level and

compile inte a written report.

Tasnumanaluladiinim
(Biotechnological Project)
Tnsaauibaulsluwyuaiig q veanaluladdinw

Project of practical interest in various fields of biotechnology.

1-3

3(0-9-5)
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3.1.5.2 Medeiilusiaiviue nuangns

01208111

01402311

01402312

M TEULUUIAINSTY
(Engineering Drawing)
wailannldsuiidnyswazdnay madsugunsusnatinusegnd Madoy
nmwepilsnswiin madounwandd mslivneuazinasiausmaeiow n1s
douniwda 32998 nrsvinukuad walaninfeunimiie nndpunuundan
suasdsawazmsiBuuumaszneumsideuwuuldnsuinnastaidesdiu
Lettering techniques, applied geometry drawing, orthographic drawing,
pictorial drawing, dimensioning and tolerancing, sectional view drawing,
auxiliary views, development, sketching techniques, detail and assembly

drawings, intraduction to computer-aided drawing.

el |
(Biochemistry 1}
ndifeadeuunnew : 01403221 w90 01403223 u3eSuuniouiy
ﬂmuﬁ'lﬁ'muawﬁ'ﬂﬁ'uaaﬁﬂ wazasaransUWinessanszulun1siuaiiniely
wad, pedusznau Taseaia waegmivives milulensa TUsiu nsedaddn afn
el mfiusig q wasnsUssendltvetanstiluanaluiiueng q
Functions and importance of water and buffer solution to biochemical
processes in living cell; components, structures, and functions of
carbohydrates, proteins, nucleic acids, lipids, enzymes and vitamins, and their

applications.

UfuRMsduad |
(Laboratory in Biochemistry 1)
Fmiidesdeuunrioy : 01402301 vide 01402311 e 01402315 wia 01402316 e
Beunsaufiu

UftAns3asfiovuastmined awninstvlawmd msheedasiaduods
Tuana audhimeneniwuaziafivesmslulawsa Tusiu uaedfia msafnfidue
wazn1simsiiiluana fanssueuled walielasninni

Laboratory in pH and buffer, spectrophotometry, bhiomolecular modeling,
physical and biochemical properties; and analysis of biomolecules

(carbohydrate, enzyme activity, DNA extraction, chromatography technigues).

3(2-3-6)

22-0-4)

1(0-3-2)
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iy
(General Chemistry)

svmauazlasaivazaan sruuiioafin Ausuell UfiSenalinazUiunaens
Susus uia vaamen vowds ansavane guuvwarans Jaunamaniiedl aunaiil
adnlnsladuasmsuandaidulossy ninuaziua augavedlasou

Atoms and atomic structures, periodic system, chemical bonds, chemical
reactions and stoichiometry, gases, liquids, solids, solutions, thermodynamics,
chemical kinetics, chemical equilibria, electrolytes and their ionization, acids

and bases, ionic equiltoria.

UftRmaaiivily
(Laboratory in General Chemistry)
Fefisaadeuniniou : 01403111 wie 01403119 wia 01403155 vizaiSauniaufiu
UftRnsdmIuIn 01403111 1aliilU wie 01403119 il ludwiu
Wgeansmauwnd wia 01403155 wilvialudwiuiaiigranvnssy
Laboratory work for 01403111 General Chemistry or 0140311% Generat
Chemistry for Medical Sciences or 01403155 General Chemistry for Industrial
Chemistry.
wrildunid
(Organic Chemistry)
Jyriisedunntou: 01403111 vide 01403115 we 01403117 Wis 01403155
npuiinuadidunid msduunussaneesansusenaudunid Uit uail
waznalnealfien amelowdl autBuavufiseonvesarsusfundnlalaiaiiveu
woaraiglan walsuudinlalasamiusy usanogesd Bved ansusznauiuea Leah
lad Alau nsedunid syWusnsndunid waziefly aulfveddidn adlulann
nsmaziily Tsiu uaznsafinedsn mamlessainvesarsusenoudunidlaeis
nuaninsalnd
Theories in organic chemistry. Classification of organic compounds.
Chemical reactions and mechanisms. Stereochemistry. Properties and reactions
of aliphatic hydrocarbons. Alkyl halides. Aromatic hydrocarbons alcohols.
Ethers. Phenolic compounds. Aldehydes. Ketones. carboxylic acids. derivatives
of carboxylic acids and amines. Properties of lipids. Carbohydrates. Amino acids.
Proteins and nucleic acids. Structural determination of organic compounds by

spectroscopic methads.

3(3-0-6)

1(0-3-2)

3(3-0-6)
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01403244

01417111
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ot

UfdRnsaiidunid 1(0-3-2)
{Laboratory in Organic Chernistry)
Fuiiseaieunineu 01403221 vie 01403123 vialdeundouiu

UfURnsdmSuien 01403221 1aliduw3d vie 01403123 \aiiduniddmiv
Aneransmsunng

Laboratory work for 01403221 Organic Chemistry or 01403123 Organic

Chemistry for Medical Sciences.

wiliEsiandnanya 4(3-3-8)
{Fundamental Physical Chemistry)
Anfidandauanrieu - 01403111 wie 01403115 ¥ia 01403155 uag 01417112 v3e
01417267

wdngaumwamaniviani saunarmaniuaznalnuesudisenadl willwih uae
JijuRnsmaass

Principles of chemical thermodynamics, kinetics and mechanism of

chemical reactions, electrochemistry, and experiments.

uAaAaa | 3(3-0-6)
(Calculus 1)

afiuazannudaiiles syfusvasileidunasasuszgnd ABeeyiusuasnis
Usegns UINusuagn1usegnd

Limits and continuity, derivatives and application, differntials and

apptications, integration and application

unaAad I 3(3-0-6)
(Calculus 1)
Fmreaiouniriou : 01417111

madnanuiin sytusees Usiusvanety aunsieyiusyagu

Space geometry, partial derivatives, multiple integrals, elementary

differential equations.



01419211

01418214

01420115

01420119

a4

TNl 3(3-0-6)
(General Microbiology)
piieadunnniou : 01424111

MANN199aTVINe dunIduliacig q lassasisweaad WugnTsy nmaasy
WRZIUNUBETN N1IIRVNIANY NMIUTZENANNANTINEAT BIMT JRAUNTTY
AWINTEN MATTIUFULAT TN

Principles of microbiclogy, groups of microorganisms, cell structures,
genetics, growth and metabolism, classifications, applications in agriculture,

food, industry, environment, public health and medical approach.

a}a%ﬁwmﬁugmmﬂﬂf]ﬁ'ﬁmi 1(0-3-2)
{Laboratory in Fundamental Microbiology)
JeiResduuninoy : 01419211 Wiandeuifu

UfjiRnmsdmivivn 01419211

Laboratory for 01419211,

£ &

Wandetrsdurumaufinnng 1{0-3-2)
(Laboratory in Abridged Physics)
IidesSouanieu : 01420119 viiewdaufu
UuRnsdwmivividndednsdaued
Laboratory for Abridged Physics.
Wandodredaay 3(3-0-6)

(Abridged Physics)
¢ ¢ o =i a f < =
nasaas gauvnamand adu 1@ Iialie Iefinszua wivdn ahu

" ulmdnliih wae Handualwilowiu

Mechanics, thermodynamics, wave, sound, static electricity, current,

magnetic, electromagnetic wave, light, introduction to modern physics.



01422111

01424111

01424112

a5

Vanans
(Principles of Statistics)

waAAaigfuaiifnians Adadumafids mstadinans matanns
nsg1y anmthandy Muvsduuazmsuanuasaaninsdy msuanuaamiyy
Msuanuaslinge Msuanuasusnd MauanurIdIg1s nseyNItadRdmiy
Ussnsifiguazaowsying mylaneitagadiiundsaan mslianzinig
wWisUsIuMadsl Myiemeinisennsadudustidy

Concept of statistics. Measure of location. Measure of center. Measure of
dispersion. Probability. Random variables and their probability distributions.
Binomial distribution. Poisson distribution. Normal distribution. Sampling
distribution. Statistical inference for one and two populations. Analysis of
categorical data. One-way analysis of variance. Simple linear regression

analysis.

wandFinen
(Principles of Biology)

o a£

Fluanavesdedldin wed uaswuwnueddy FugmaniuariTauins miy
vanvanteressiaddiFin Tassaiuaswiilvosdaiuazis dinednnay
nwAnTIy

Biornolecules of arganisms, cell and metabolism, genetics and evolution,
species diversity, structure and function of animals and plants, ecology and

behavior.

FymenneUiams
(Laboratory for Biology)
Fiisseeundey : 01424111 wiaGuunioudiu

UjiEmsmsldndeqansaatl waduezdulsznavveasad Hevad way
msindeuiitasans wulel ueendenlufadli®in dadofivnazdng fninsveused
wazMsulawad Msfuiuiiarnseinguesddldin Aruainuatsvesdaildin
uazilnAiven

Laboratory for microscope, cell and comments, cell membrane and
transport, enzyme and bicenergetics, plant tissue and animal tissue, cell cycle
and cell division, reproduction and biodevelopment, species diversity and

ecology.

3(3-0-6)

3(3-0-6)

1(0-3-2)
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a6

3.2 %8 Aumile uazAmqaivese1sd

Fa-unweng AITNUEBY
. I PR NG Lk Ty o b
A9 - - - -
y AN (E91317) HRAUMEIYNIMS . NANgRg
i - o ot oh e ar ﬂaquu ar
oamUutndiTamsfowmnsziu, Ysulge
sy
1| wndidgn 2eddduns laswu U3 01051312 | 01051261
SRIWNARTINGE 1. Combined Effects of Salmonella Phage | 01051314 | 01051262
B.Sc. {(Food Sclence) Cocktail and Organic Acid for Controlling | 01051457 | 01051497
Honours University of Guelp, Salmonella enteritidis in Chicken Meat, 2565 01051498 | 01051498
Canada, 2550 2. Genomic Analysis of Prophages Recovered | 010514%9 | 01051499
Ph.D. {Food Sdence and Technology) from Listeric monocytogenes Lysogens Found in
Cornell University, USA, 2555 Seafood and Seafood-Related Environment,
25648
o =l
ATUIMYBINIY 3, Whole-Genome Sequencing Analysis of
q Y
- Food Safety Salmonella Isolates from Poultry Farms, a
- Food Microbiology Slaughterhouse, and Retail Stalls in Thailand,
- Foodbormne Pathogens 2564
- Bacteriophages
2 | weiiined Saunsol * SUUAITIUIFYS 01051101 | 01051101
Q‘ﬂ?ﬁlﬂ’lawﬂﬁl’ﬁé Impeller Selection for Mixing High-Saolids | 01051111 | 01051111
M. (mAladTinm) Lignocellulosic  Biomass in  Stired Tank | 01051231 | 01051231
uminenduinensAaas, 2541 Bicreactor for Ethanol Production, 2565 01051233 | 01051233
7.3, Grnnssail) Gy 01051234 | 01051235
W'laﬂn'sniuwﬁwaﬁu, 2545 1, One-Pot Ionic Liquid-Mediated Bioprocess for | 01051334 | 01051334
Ph.D. (Chemical Engineering) Pretreatment and Enzymatic Hydrolysis of Rice | 01051496 | 01051390
University of California, Davis, USA, Straw with lonic Liquid-Tolerance Bacterial | 01051463 | 01051463
2556 Cellulase, 2565 01051497 | 01051490
o 2. Kinetics of Soccharomyces cerevisiage | 01051498 | 01051497
Iy Fermentation Urder Metal lons Stress During | 01051499 | 01051298
- Plant biotechnolosy Ethanol Production, 2564 01051499
- Bioprocess engineering

* gnsdiiulingeundngns
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ﬁa-uﬂalan,a AsBUEIY
. o Fumuanienig
amu N - - .
a ARl (@191317) HATUNIITING o WEngAs
" | domamddddonsinuynsziy, Joyd WERIER
fruideagy

3 | ueamaignus Tnonsd ify 01051101 | 01051101
HEBAEnTaNgg 1. Acrylamide in Non-Centrifugal Sugars and | 01051111 | 01051324
w.y, (rluladfimmw) Syrups, 2564 01051211 | 01051395
unTinenduinunsaans, 2538 2. Treatment of Biomethanated Wastewater | 01051212 | 01051489
M.S¢. (Environmental Science} with a Quaternised Chitosan, 2564 01051322 | 01051490
University of Strathclyde, UK, 2542 01051483 | 01051497
Ph.D. (Environmental Biotechnology) 01051489 | 01051498
University of Strathclyde, UK, 2546 01051456 | 01051499

01051497

aeuiideIvgy 01051498
- Environmental biotechnology 01051499
- Anaerobic bicdegradation

4 | wesdv gwudeu MuF 01051211 | 01051211
Qﬁwmamsﬂmié 1. Quality of Different Rice Cultivars and Factors | 01051231 | 01051231
M. (Ysswd) Influencing Consumer Willingness-to-Purchase | 01051321 | 01051315
winendBinunsenans, 2543 Rice, 2564 01051431 01051323
M. (Wausdadusigaamnssinums) | 2. Treatment of Biomethanated Wastewater | 01051472 | 01051431
UMIVEdunuRAEnS, 2545 with a Quaternised Chitosan, 2564 01051497 | 01051472
Dr.-Ing. {Foed Technology) 01051498 | 01051497
Technical University of Berlin, 01051499 | 01051498
Germany, 2552 01051499
ﬂ'\mﬁu‘ﬁ'mmmu
- Rheology of Semi-Selid Food
- Application of hydrocolleid in food
product
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"E‘a-muﬁqa mssuEau
. . AMUMUINNTYINST
f19U N - - o
o Anqal (F11190) HAMUNISTYINS . Wanges
b7 J . e N tagliu B
BoaaUulndusamsAnunnszay, dauuys
mmﬁl.%mng
5. | wiidn Saudinfiguna * "3y 01051334 | 01051334 /1
819158 Analysis and Reconstitution of the Menaquinone | 01051463 | 01051362~
mv. Gnemaniuacmalulalens) | posynthesis  Pathway in Lactiplantibacitlus | 01051466 | 010513637
HWTIVEREAITA RTINS, 2550 plantarum and Lentilactibacilus buchneri, 2563 | 01051467 | 01051364 /
. (nellaginam) 01051497 | 01051390/
UM INEIBUEVATUATUNS, 2556
01051498 | 01051463/
Dr.nat.techn. (Food Chemistry and
. 01051499 | 01051490/
Biotechnology)
University of Natural Resources and 01051457/
Life Sclences, Austria, 2563 01051498/
01051499 /|
=
At Iygy
- Synithetic biology
- Protein engineering
- Metabolic engineering
- Fermentation technology
6 | wadudian 21ilng uusaieuEes 01051211 | 01051211/
2nsd introduction to Biosysterns Engineering, 2563 01051212 | 01051213/
L. (Wurdndausigravnsssnuns) | 913y 01051315 | 01051315/
iashtienduau 2 Human Colonic Microbiota Modulation and | 01051321 | 01051323/
WTIVBTABINEATANERS, 2555 Branched Chain Fatty Acids Production Affected | 01051497 | 01051395/
M.5c. (Nutrition and Food Science) by Soy Protein Hydrolysate, 2562 01051498 | 01051396/
University of Reading, UK, 2556 01051499 | 01051497/
£h.D. {Nutrition and Food Science) 01051498
University of Reading, UK, 2560 01051495
= =
Rk IS abl]
- Dietary phytochemicals with
potential effects in metabolic
syndrome prevention
- Functional foods product
development

£ Ve

* 1ndgTuRneuMEngs
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Fa-uwana MITUEBY
s FIEMLIMITIYINTS
m,,,u Annal (@univn) HBIUN13YIMST . angAs
" Foanulfdiamsdnemynsedy, Jayd Yudge
mmﬁfémmm
7. | uvnamygiin dadund Ny 01051211 | 01051211,
9719178 1. Kinetics of Saccharomyces cerevisice | 01051212 | 01051213/
m.u. (wmalulad¥inm) Fermentation Under Metal lons Stress During | 01051322 | 01051324,
UMTIVENGYINERSATANS, 2543 Ethanol Production, 2564 01051497 | 01051425/
.. naluladinim 2. Optimization of Oligofructans Production from | 01051498 | 01051497/
uInendenunsanans, 2548 Sugarcane Juice Fermentation Using Bacillus | 01051499 | 010514987
Us.a. (wealulad@inm) subtilis TISTROO1, 2564 01051499,/
WVTINEIRINERIAARS, 2560 3, Production and Prebiotic Properties of
ga Oligofructans from Sugarcane Juice
UMY Fermentation by Bacillus subtilis TISTR 001,
- Sucrochemistry and sugar 2564,
technoloagy
- Sweetener and derivatives
8 | wwlsshn auly TRy 01051321 | 01051323,
TOIFARTTVNSY 1. Effectiveness of Bio-Dispersant in Homogenizing | 01051322 | 01051324/
U, (malulagdinow) Hydroxyapatite for Proliferation and Differentiation | 01051464 | 01051497~
WMTINgIReINYATATERS, 2502 of Osteoblast, 2565 01051497 | 01051498
M. (walulagfanw) 2. Ohmic Heating Extraction and Characterization | 01051498 | 01051499~
AINENSaLnuasEnEns, 2546 of Rambutan {(Nephelium lappaceum L.) Peel | 01051499
Dr.nat.techn. (Food Biotechnology) Extract with Enhanced Antioxidant and Antifungal
University of Natural Resources and | Activity as a Bioactive and Functional Ingredient
Life Sciences, Austria, 2550 in White Bread Preparation, 2565
3. Synergistic Effect of Xylanase and Laccase on
mmﬁﬁm’am:g Structural Features of Energy Cane, 2565
- Imrnobilization
- Cofactor regeneration system
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'daa-malar]a ATTUEIU
. FBMINNITEINTS
Byt
,, Aaal (81v1ivn) HEIUNTEINS . vAngns
K i‘raamﬁuﬂﬁﬁu’%ﬂn'ﬁﬁﬂmv.m'szﬁu, Toquis Uiuilgs
ﬂ'l'mﬁl.%ﬂ'm'uy

9 | wiedseye asenaguatiod NnuudBeuites 01051315 | 01051365
AteeansInnsd Impeller Selection for Mixing High-Solids | 01051334 | 01051417
v, Gwaladdinm) Lignocellulosic  Biomass in Stired Tank | 01051365 | 01051426
WesAtsusudy 2 Bioreactor for Ethanol Production, 2565 01051424 | 01051462
WTIMENaEnERsANans, 2536 U39 01051431 | 01051497
M.S, (Biological System Engineering) | 1. Biosthanol Production from Oil Palm Trunk Fibers | 01051462 | 01051498
Virginia Polytechnic Institute and Using Activated Immobilized Soccharomyces | 01051496 | 01051499
State University, USA, 2563 cerevisiag 5C90 Under Simultaneous | 01051497
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7. aefunesedyn (Course Description)

mawipumsmdadlunsURTReuaiafng wdnms wwke sudeudetduilidades anufiugnly
n1saiassuadn sdearsuasuyesdniug mwiﬁugwuﬁﬁuﬂuﬁm%’umsﬂﬁﬁ’ﬁmuluamudsenaum*s
winmsuasiriesfiadmiumsuileligmn msdusudeyaddnms ms@eunsmunasvedansiiue

Preparation far cooperative education. Principles, concepts, related rules and regulations. Basic
knowledge for applying professional jobs. Communication and human relations. Essential basic knowledge
for working in workplace. Principles and tools for problem solving. Researching technical information. Report

writing and presentation technigues.
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7. maduenede (Course Description)
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Fundamental of Agro-Industry. Management of Agricultural raw materials. Storage and quality control
of agricultural raw materials. Food additives. Food packaging. Migration in packaging materials during storage.

Shelf-life evaluation. Sensory evaluation.

8. a1msddau
meazdamuiuninglumnnad 3 4o 3.2

9. wauiusRINsATEIEANSURRTaUASTIURANTSEBuEIMangR g (Curricutum Mapping)
Measdeanuiinnglumned 4 4a 3

10. wauiuanimsnszTsANURnTeUTBINadWSN G Eu ve inga g

=i =l
EaLGH Laﬂﬂﬂquﬂﬂi']ﬂﬂlu HANUIN



L

81

wuuaustaUaseivilvg A, 1-1

sEaUUTueS

Ay malulagianTw AnvgREMINTINLNEAS

Punmneia (@eussene-sulfiins-oudnvdeaues)

vy 01051425 3 (3-0-6)

o a - v H
imwilne gmavnsalulesiiuediuihama

Folvmwmdangs  Sugar-Based Biorefinery Industry

=

nerivadinaglumnaivssiusiyynd fo
() AR IFENEIEAY NGUETTE oo
(V') mnevuawzluvdngnsivenanstiudia aurirunslulaidanm
() Fvuewsvadiu
) Fvuawzidan
() wmneiviianes

O B 4 IV I T L VY T TR s 1 OO

o o 3 = | 1t

Suhdassutnnay Taidl

o o = M o ™

JerhneaSmundaudu  udl

o e o a @ wd

uAdeinTeden Fuil 21 nIngAa WA 2565
b

o

maUszasR e slaseSyn
6.1 ARy vaITILIN

v - o o e = = F
gramnsmudasuasthng Wugeamnssumdnidunfaunivgitvessewmelne dasnussvalng

) H & w o ow W a Sd v oo & o
a\’aaﬂu']ﬂqﬁlﬂuauﬂuNuﬁa‘ﬂﬁﬂ ﬂ"l'suﬂ'izuﬂa“amﬂ']\!ﬂq‘ilﬂ'ﬁﬂ'ﬁ'ﬂlﬂﬂj'ﬂaﬁﬂua‘mﬁ'ﬁﬂﬂiiuu Iﬂﬂﬂ'\ﬁﬂ'ﬂaﬂﬂ"s

& o4 oot w o w1 us H o o \w
wugnuvadlulesiviued Fdlmnuddgysensiningramnsndsauatiima Wiamiuasdafiu uassigiin

(swghavanseinalny

ar da X o
6.2 Hadwsnfintuiuiitn

v fdo 4 v o
Nadwdnfintufuiidn

nagniniuuivamangns (PLOs)

1. aSuewannisuasnseuaunitsiuladlviuad
InTFnaidodussnumIiuing

PLO2 Usegnanszuiunmanienieny 1Al uaedanin

ol - 1w a a_ w ot v 1 Y]
Waliuyaringfuditag wastunalizenndaiy
UINTFRIAMATINREEEY

2. Amnziuurlduaeiriviiainnisdaun
gaamnsanlulailviueivegnamnsiudasuas
g o P od dd W
WA1e SuvsgaaunsIudaiiesiiytos

PLO2 UsvgnAnTeuIun1IITuIn1enIw il sasdanin
eviuyaringAudaTan wasdunaliaenadeadu
HWRSFIURAEMANTINAENEEY

3. abuns nssvumsdaaTehihealuiy Auau
wazdfUudnisniuai-Handvasiinia was

ATEUIUATSHEMIPIaNIE

PLOZ Uszgndingsuiuntsnianeniv il wasdanim
disiimyaaringiualag warinnaliaaradeiv
WWIFIUgRANUNTIHRE N EY

4. wuanAnuaztiauansaiie nandSunyaaiy
PnEARAuddIna Laz/viona waagldain

ATEUIUMINEMIRE

PLO3 aanuuunanaiu/nssuiuntsyarmgeainingiu
Fr¥an waethuna Mmerufndaiassd aelded

v el
eumavaluladianm




8z

X v oa
aauffulida nafwsmsEeuivamdngns (PLOs)

Che
{0
]

HAGANONL

PLO 5 simundpsaghweifisanelfinsiudeunyas
vadlan

PLOS Aaansfauntwilvouarniwidangy Ay
nduthmnelaglivinuemidearsednssdu oy
nssUstdiutarlaifinaannung

7. dedutesein (Course Description)

nsguumsiaseiglasaluiiy wasauAMand-fandvaahma maldadasrummdathmalusesiu
auramnssy madnsEadusiyaigTnimaassanasslfngaamnssunsrAnthma nslivsslovinas
gramngsuifisados arufhovieide welilaBearyuuasvadlulasiviuedsudna

Sucrose synthesis in plants and physicochemical properties of sugars. Industrial sugar processing
technology. Production of high-value products from sugars and by-products from sugar industry.
Applications and related industries. Progress in research, technology and perspectives of sugar-based

biorefinery.
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7. A1adueTa3v (Course Description)
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Principle of biorefinery. Types and characteristics of food waste, Fractionation of food waste. Food
waste applications for bicactive compounds, organic acids, biofuels, bicgas, industrial enzymes, and

biomaterials.
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General fermentation process. Process for
fermented foods, alcoholic beverages, organic acid,
flavours, aminc acid and nuclectides. Application of
probiotic. Single cell protein praduction. Sweeteners and
colours production. Enzymes and application, Functional
foods and application. Technology of starch and sugar.

Natural polymer and application. Field trip required.

AETEIaNNETA wuiAaRmusEnSudeazninddu
natlyg mefnsuananiuil

Role of Biotechnology for food security and
safety. Principle of fermentation process and
technology, Fermented food production process,
Alcoholic beverages, Starch and enzyme applications
in food industry. Manufacturing processes and
properties of organic acids, amino acids, colors.
Naturat hydrocolloids. Significance of nutrition.
Nutraceuticals, immune system. Prebiotics, probiotics,
alternative proteins, and functional foed, Innovation
food

development. Definition of novel food, Health claim,

and trends for sustainable industry

Product development concept and intellectual

property. Field trips.
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FoTwnwndinge  Bicrefinery and Environmental Biotechnology
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Biofuel. Waste and water treatment. Waste utilization.
Bioremediation, Biccontrol. Carbon footprint and green
label. Encapsulated molecules. Nancbictechnology.
Bicpolymer. Solvent industry. Animal feed industry. Rubber
industry and rubber products. Pulp and paper industry. Field
trip required.

Fmw ndadusiaingrewnst dimna amnsdnd [Wewda
Fanw elulad@rnmdawndan mamuaudngiitdieda
3 seewhariuew aanfiden madssdiuigihdie

Importance of bicrefinery industry. Principle of

bicrefinery, Blomass  processing,  Nanocellulose,
Bioplastic, Rubber products, Suear, Feed. Biofuels,
Environmental bictechnology, Biclogical pest control,

Carbaon footprint, Green label, Life cycle assessment.
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7. madisudisumsdiuvdpenein

Laboratory Practices related to 01051335 Unit

Operation in Biological Process Engineering Il

weavas maaeduuia uaznsadavswdiaveumas
-u:'uqq

Laboratory  practices eon  lquid-liquid
extraction, Solid-liquid extraction, Crystallization,
Distillation, Liquid adsorption. Gas abscrption, and

advanced solid-liquid extraction.
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biosynthesis
Photosynthesis. Molecular biology of microorganisms;
structure  DNA  and

translation. Microbial metabolism of regutation.

o - s

Bioenergetics and enzymes. Bicdegradation and

pathways.  Fermentation  pathways.

replication.  Transcription  and

msafrmdssu nsfuanediaotas Tringluanaves
Pund Tassairavesdifuie nsdguuuiidue ms
Fupmsiandidue (nsneasia) naduanreilusiy (ns
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Catabolism and anabolism of macrerolecules in
microorganisms. Energy production, Photosynthesis,
Microbial molecular biology, DNA structure, ONA
replication, RNA synthesis Protein
(translation).  Metabolic

Microbial

(transcription),

synthesis pathway  of

microorganisms, metabolic controt,
Fundamentals of metabolic flux analysis, Fundamentals
of proteomic anatysis, Fundamentals of metabolomic

analysis.
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Foinwdinge  Recombinant DNA Technology
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Frnssuiugmans Ufjiisranldvewadiuaisauaznis
Guadwuiduae Twsunsndonddn Tlulinduarlusiladind
mMsUssynvIneas gnamngse wwne wardaundoy

Industrial  genetics, protoplast {fusion, genetic
engineering, The polymerase chain reaction and DNA
sequencing. Nucleic acid probes. Genomics and
proteomics. Application in agricutture, industry, medicine

and envirgpnment,

Yiuugaarnniug mInateud nismasusiuiuyes
TWslawatady Wugimnisudwmiunmsaiwiidweiaon-
Juuwd waswdnimnsailusiudowy msusegninig
MSOWRT RAMATI MU wasRauandoy AaliFin
dausieiugnsTunasmUTdiuntdes

Genotype of organisms. Strain improvement
techniques; mutagenesis, protoplast fusion, genetic
engineering for recombinant ONA construction and
basic principle of protein engineering. Applications in
medicine and environment.

agriculture, industry,

Genetically modified organisms and risk assessment.

TNy irnliulge FeMwiAsuwlag
01051466 Fugmanuazivaluladfnm 33-0-6) | 01051363 wrluTa@3aonlnuniiue 3(3-0-6) | Witusweiyn
Genetics and Biotechnology Recombinant DNA Technology wednda
Ly
Suniieaduuniion 01051361 Jnfidpaimanto 01051362 WanAnides
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JuniiFendoundaniy il Jorifaadoundensy hif
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1. s 01051364 1(0-3-2)
Fodvnwine  waluladTeenduuuifiiue maUftins
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malfRng

Laboratory in Genetics and Biotechnclogy

- K -s ] vrd
pdideadoumdey  Tifl

FuigauTuuniauiu 01051466

faBuwnas1e%4 (Course Description)
S v » ‘
UjiRnmsnaenadeaiuian 01051466 Yiugrians
wazweiulabfunm

Laboratory practices related to 01051466 Genetics and
Biotechnology.

maufi@ns
Laboratory in Recombinani DNA
Technolegy
Fundifosduumnreu 01051363 viaduunieniu
o

FyineaFounianiu Wi

AneBuneTsTe1 (Course Description)

UfiAnsnsainmataiingnuey naindng
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Laboratory practice on  recombinant

plasmid construction, transformation, cloning

analysis and recombinant protein production.
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1. s 01051462 3 {3-0-6}
Hoimawine  waluladinswinewns
Fodmmwndinge  Food Fermentation Technology
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01051462 wrluladinswinams 3(2-3-6)
Food Fermentation
Technology

Fgridaaiouinnow 01419211

ol
Ariiidandauniousu T

fB5UBTI87Y1 (Course Description)

winkarnTUszgRdafusdluntssing s
wiln nddounssindeiudn wirvesnszuaunts
wiin WAndunisuasialasfionisedssy uasnns
muauaaAm Timsfnwusnanud

Principles and application of
microorganisms  in fermented food production,
starter cultures and fermented products, types
of fermentation process, operational procedures

and processing equipment and quality control.

Field trip required

01051462 iwalulaBaswinevis 3(3-0-6)
Food Fermentation
Technclogy
& Sy - 1} -
FJfireaTounineu Wi
v
v

Fmfnaniouniouny il

fnadunes eyt (Course Description)

wanuazn1TUsEgnAgAuvIElunHaneIng
wifn audineduedivasingiu tmalulatngude
ndusdlugmnsuln nszumssdnesulin sy
-

fiwsians nsussdiveryndadom

Principles and application of
microorganisms in fermented food production.
Biochemical properties of raw materials. Starter
culture technology. Flavor in fermented food.
Fermented food production process.  Food

packaging. Sheif-life evaluation.
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iwlAsesieden (Course Outline)
01051417 waningivuarussyinsidviumalulag@anwems

(Raw Material and Packaging Principles for Food Biotechnology) 3(3-0-6)

W 1AS95189Y (Course Outline) Frurutalusussee
1. Introduction to Agro-Industry fundamental 1
2. Agricultural raw materials management 5
3. Storage, management, and quality control of agricultural raw materials 6
4, Food additives 9

- Preservatives

- Salt, acidulants, and sweeteners

- Antioxidants

- Color and flavor

- Stabitizer/Thickener/Emulsifier
5. Food packaging 6

- Packaging magerials

- Food labelling f

6. Migration in packaging materials during storage 4

7. Shelf-life evaluation 5

8. Sensory evaluation 9
- Different test

- Descriptive test
- Preference test and Acceptance test

9 45



wlases1ede (Course Outline)
01051425 gnawnsanhuleTiniueiimnihna
{(Sugar-Based Biorefinery) 3(3-0-6)

Wnlasaseian (Course Outline) $ruaugalussens
1. vénnslule3iviuetendunaiiiesdussnauthnia 15

2. AnuddiguarsnuNsiiuagaaIvnITNga wasthaa 15

3. mssumsduareihesluitiesauatinaei-Randvanina 6

4. mﬂIuIaﬁnszmumsnﬁmfﬁmawﬂﬂTuﬁsﬁuqmaﬂnnisu 6

5. muiuyerwanfusihmanasavaogldnnnszuunnRma 12

L3 g =) ‘0‘
- gilgmaadniusiimasazaanaasinanaszviunsedmima

: « ¥ a ¥
- MadiuyaA1nREafuimakasranaasiFIINNTEUINNERERUIE

T L3 1 d
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7. thausundmvitouasuinnssuiminnuawastlavasgnavnsiudesuas 6
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8. thirusrddy walulaBuaswienssuiiendesnu 6
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9. Waymawarlanvimigmamnssululesiiuaisuma wu fonsaundeus 3
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WlAsa318397 (Course Outline)
01051426 weluladluladlviweidwivssudvans
{Biorefinery Technology for Food Waste} 3(3-0-6)

wWinlasesseden (Course Outline)
1. Principle of biorefinery
2. Type and characteristics of food waste
3. Fractionation of food waste
- Green extraction of bicactive compounds
- Pretreatment of lignocellulose materials
4. Bicactive compounds
5. Organic acids
6. Biofuels
7. Biogases
8. Industrial enzymes
9. Biomaterials
Y

Sruutrlusussene
6
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12
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ilaseameivn (Course Qutline)
01051213 FEmidssimnaaiivasiantianin
{Chemical Analysis of Biological Materials) 1(0-3-2)

iirlasesien (Course Outline) SrurudaTuufiins
1. Fuasseie, AamneuarasiaTied proximate analysis, MadeuTeIy, 3
MIUUANEH
2. susudasrmuaenfonsldvesfifnmnail 3
3. suaumsldviaaufjiRn1e Mmadanms weemwssnams 3
&, mswBinamstuasthuinutlaeiEmsauu 3
5. manuSinadludiu 3
6. mIvTunalushiu 3
7. mswwiunadule 3
8. MIAmIuILn 3
9. NS 3
10. MmsmUZunumsivlamse 3
11. mymUGnathmaiinddagld spectrophotometer #3635 DNS 3
12, mamuUBinelusiulae Folin Lowry Method 3
13. mamarardun 3
14, mshaTsidATIwiug ez e 3
15. 98 METUNTIATIEN proximate analysis 3
et 45



wnlaseeden (Course Outline)

01051235 U{UANSTAINTINNIZUNTNITINN |
(Biological Process Engineering Laboratory 1) 1{0-3-2)

NEASISI0AY (Course Outline)
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1AlaTesede (Course Qutline)
01051261 ssuvlianTwuashanssnvasqauvid

{Biological System and Activities of Microorganisms) 3(3-0-6}

laTeeiun (Course Qutline) Furuthlusursin
1. uwh 1
2. dnwasuasauERuogiunid wasnmahluldysslenilugramnssuinuns 9
-WUATINGY
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Aafa
AT
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W lasee39 (Course Outline)

01051262 sruuBanwiasfianssuvesaunsd maujunns

(Laboratory In Biological System and Activities of Microorganisms) 1{0-3-2)

wWilasesnedan (Course Outline)
1. umh
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Minimal Inhibition Concentration (MIC)

7. neiuTouazay
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wlpsemede (Course Outline)
Ay v o o &
01051323 walulag#inmuazuinnssuiegaamnssuevisidsiu

(Biotechnology and Innovation for Sustainable Food Industry) 4(3-3-8)

Wtasereden (Course Outline) (UTsene) Srumtalusussuy
1. wusiiemsein i
2. uuwasiwmallladnwiorusiunmamnsarulaeady wasmudiy 3
3. wrluladmswiin mawdsade ssissnautufnsaiuaensmuRunssuaumsvin 3

winnssusasulthilumsimunlusuian

4. Usstavawsuinenuingiu assurumsadsamnavdinluvivsineg 3
Aanssugdunddiifeatios winassuesuunlilunminuslusuien

5. winsiuweanosed: viinuats AInsunIsEin MSAIUANANA 3
winnTsuuazinlim e luaunes

6. NIBUVIE : nIELUNSHER Aanssivaqiunid autFuosasnsldlugramnssuens 3
winnTTulaznliem e luawsn

7. nieuellly : nspiumsedn fangsuuasqdunid audfivesninsldlugnanunssiewns . 3
winnssuaswwlinmiluawen

8. wilindusauasd: nsrurumsHdn autAnisltlugramnssusims 3
winnyauazwwnlivnsimiluewen

9. lolmsmoaanyd : 9iin aul® mwda msussgndldlugnamnasuanms 3
sazuTanssuuazwuliumsiauluswian

10. wiAlulaudiaznsUssend « nszuumands audfuasmaussyndlugramnisuamns 3
winnssuuaswwnliniaulusuian
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12, wsluleRnuav3luledn : Senuumummiriinsussgndldlugramnssuams 3
winngsuwasinliumsWautluawng

13. Tnwunms Tnswndy ssuugiiduiu ernadadid winnssuiasmntiumaiauluewes 6

14, WsRumaden : oiin aul® nrsednwasnsussgnaldlugnamnssuamns uinngsy 3
wazwlilumaiannluauan
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W lRs95787397 (Course Outling)
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{Biotechnology and Innovation for Sustainable Food Industry) 4(3-3-8)

wlasesnefiv (Course Outline) (UfiRn"3)
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e wN
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13.
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wlasesedun (Course outline)
01051324 lulaSiiusiuszmelulali@nmiswnday
(Biorefinery and Environmental Biotechnology) 4{3-3-8)

Wlasesedn (Course Outtine) (uUsseny) Fruntluussens
1. introduction 1

2. Principle and importance of biorefinery
3. Sugar industry

4, Cellulose and nanocellulose isolation
5. Natural rubber industry

6. Feed industry

7. Bioplastic

o B W R BRs W

8. Environmental Biotechnology
- Biotreatment of liquid and solid
- Bicremediation
- Biomonitoring
9. Biofuel 6
- Biogas
- Biohydrogen
- Biodiesel
- Bioethanol

10. Biocontrol in agriculture

Lol o ]

11. Microbial mining

—_

12. Sustainability and green labels

13, Carbon footprint & Life cycle assessment 3
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wlaseTein (Course outline)
01051324 lula3lWiusTnazmaluladianmaaday

(Bicrefinery and Environmental Biotechnology) 4(3-3-8)

ti1laseseda (Course Outline) (UHRMS) FraudalusUfiins
1, Introduction 3
2. Pretreatment and characterization of biomass 9

- Hydrothermal pretreatment of biomass
- Chemical composition analysis

3. Cellulose extraction and characterization of pretreated biomass 9
- Bleaching by acid chlorite
- Chemical composition analysis

4. Isolation and characterization of cellulose nanofibrils 9
- Cellulose nanofibrit isolation by high pressure homogenizer
- Particle size distribution and yield analysis

5. Wastewater quality analysis 9
- Indicator organisms
- COD & BOD

6. Biodiesel 6

T
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wnlaseseien (Course Outling)

01051337 U{URMSIAINTIUNTIUIUMSTINH I

(Bioprocess engineering laboratory II) 1(0-3-2)

WiATIs18An (Course Outline)

1.

o

wow N

U

Overall introduction

Liquid-liquid extraction

Solid-liquid extraction

Crystallization

Distillation

Liquid adsorption

Gas absorption

Presentation

Unit operation workshop practice
- Introduction to Unit operation workshop practice
- Upstream processes
- Advanced solid-liquid extraction apparatus
- Downstream processes

- Presentation

T

JgNWSUHERMS

L I Y Y N T VL T

LV I VO = S = O VA

&



wWnlasaseden (Course Outline)
01051362 WUWMUBHTUIBITRUNIOUATNISATUANMNUBETY
(Microbial Metabolism and Metabolic Control) 3(3-0-6)

winlasesedv (Course Outline)
1. Introduction and Chemistry of Macromolecules
- Introduction of macromolecules
- Noninformational macromolecules
- Informational macromolecules
2. Electron transport system and ATP synthesis
- Biological oxidation-reduction reactions
- Energy-rich compounds and energy storage
- ATP synthesis
- ATP synthesis by photophosphorylation
3. Carbohydrate metabolism
- Glycolysis
- Fates of Pyruvate under Anaerobic Conditions: Fermentation
- Carbon flow in respiration: The citric acid cycle
- Gluconeogenesis
4. Lipid metabolism
- Lipid digestion, absorption and transport
- Fatty acid oxidation
- Ketone bodies
- Fatty acid biosynthesis
- Regulation of fatty acid metabolism
- Biosynthesis of other lipids
- Cholesterol metabolism
5. Protein and amino acid metabolism
- Protein digestion and absarption
- Protein degradation
- Amino acid catabolism
- Biosynthesis of amino acids
- Regulation of amino acid synthesis
6. Nucleic acid metabolism
- Nucleic acid catabolism
- Purine and pyrimidine catabolism
- Purine and pyrimidine anabolism

- Synthetic process of deoxyribonucleotides

) o~
U BIsUsTIY
3

4.5

1.5

1.5



laseeen (Course Outline)
01051362 WunuaaTuvaiuviiiuazmMerURNLLMUATY
(Microbial Metabolism and Metabolic Control) 3(3-0-6)

¥NIAT9318997 (Course Outline) Frunutalusussens
7. Molecular biology of microorganisms 6
- Essential of molecular biology
- DNA structure and genome
- DNA metabolism
- DNA replication
- DNA repair
- RNA metabolism
- Protein metabolism
8. Microbial metabolic regulation £é-
- Regulation of enzyme
- Regulation of gene expression
- Maior modes of regulation
- DMA-binding protein and regulation of transcription
- Neeative control of transcription: repression and induction: lac operon
- Pesitive control of transcription: trp operon
- Global control: catabolite repression
- Regulation of activity of biosynthetic enzymes
- Feedback inhibition
9. Fermentation pathways of antibiotics, amino acids, vitamins, single cell proteins 4.5
- Fermentation pathways of antibiotics
- Fermentation pathways of amino acids
- Fermentation pathways of vitamins
- Fermentation pathways of single cell proteins
10. Fermentation pathways of enzymes, polysaccharide, organic acid, organic feedstock 3
- Fermentation pathways of enzymes
- Fermentation pathways of polysaccharide
- Fermentation pathways of crganic acid
- Fermeniation pathways of organic feedstock
11. Biochemical applications for Biotechnology 6
- Introducticn to metabolic flux analysis
- Introduction to protecmics and metabolomics

T

I



wlaseseivn (Course Outline)
01051363 wieluladTasuluuwifidue
(Recombinant DNA Technology) 3(3-0-6)

Wlasesiun (Course Outline)
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W laseseien (Course Outline)
01051364 wialulagireuduuwifidue aaufidns
{Laboratory in Recombinant DNA Technolosgy) 1{(0-3-2)

lAseseTden (Course Outline) MG ORNS
1. msviuupameiuqiuidfmemaliameiugimnsm

- walrusrn s miunmasieunuiiimadedudmiunmsuiuuneeiug
- myafinmdua wasninUiunaiugn s

- mafsnSnatuduiiueiaulafeufitogniowedwetsa

- psanAwatadin

- msinfudmuRue s At oaulwiFas e

- msPessiaduiieamanatingnra

- magelounanadagnuaudigieadiidntn

- msfmfenuasiiansiuuafiGugnnay
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- ATUNANTIVIABEILASINTILAIUNBNTNAREY
2. MsuansapnuelUsAugnnan
& o 4 a =
- Mmadenurfiognuaiondnlu sAugnee
=t 08 ¥ o = . .
- mawdleahlindalysiiugnuen (induction)
d o =
- muAuneluTiugnran
- o a yw
- manyapulusiugnuanindala
- AUNAN VIARDIALTITTBUNENTNAREY

W W W o W W

- duausnaniIvnaes
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wWlAsesedEn (Course Outline)
01051462 wnluladnmmdnanns
(Food Fermentation Technology) 3(3-0-6)

wWlpseedn (Course Outline) Sautvluusses
1. Introduction to fermented food 3
2. Biocherical properties of raw materials 9

- Plant materials

- Animal and aquatic materials

- Milk
3. Starter culture technology 6
4. Flavor in fermented food 6
5. Fermented food preduction process 21
- Preparation

- Subrmerge fermentation
- Solid state fermentation
- Post fermentation processes

T 45
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. WA
Pelyuntha, W. and K. Vongkamjan. 2022, Combined Eifects of Salmonella M 1
Phage Cocktall and OCrganic Acid for Controlling Salmonella
Enteritidis in Chicken Meat. Food Control. 133(B): 108653: 9 pages.
(SCOPUS)
Vu, H. T. K, M. J. Stasiewicz, S. Benjakul and K. Vongkamjan. 2021. M 1
Genomic  Analysis of Prophages Recovered from Listeria
monocytogenes Lysogens Found in Seafood and Seafood-Related
Environment. Microorganisms. 9(7): 1354: 19 pages. (SCOPUS)
Cng, K. H, K T. Aung, S. C. M. Chan, S. L. Chen, L. Ching Ng and K M 1

Vongkamjan., 2021, Whole-Genome Sequencing Analysis of
Salmonella Isolates from Poultry Farms, a Slaughterhouse, and
Retail Stalls in Thailand. Microbiology Resource Announcements.

10(19): 4 pages. (SCOPUS)
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Afedzi, A. E. K, K. Rattanaporn and P. Parakulsuksatid. 2022. Impeller M 1
Selection for Mixing High-Solids Lignocellulosic Biomass in Stirred
Tank Bioreactor for Ethanol Production. Bioresource Technology
Reports. 17: 100935: 13 pages. (SCOPUS)
2, WAy
Sriariyanun, M., N. Kitiborwornkul, P. Tantayotai, K. Rattanaporn and P.-L. M 1
Show. 2022. One-Pot lonic Liquid-Mediated Bioprocess for
Pretreatment and Enzymatic Hydrolysis of Rice Straw with lonic
Liquid-Tolerance Bacterial Cellulase. Bioengineering. 9(1): 17: 16
pages. (SCOPUS)
Saothong, P.,, B. Ninchan, K Sriroth, K. Rattanaporn and W. M 1
Vanichsriratana. 2021, Kinetics of Saccharomyces cerevisiae
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Walailak Journal of Science and Technology. 18(6)
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Phaeon, N., P. Chapanya, R. Mueangmontri, A. Pattamasuwan, L. Lipan, A A M 1
Carbonell-Barrachina, K. Sriroth and N. Nitayapat. 2021. Acrylamide in
Non-Centrifugal Sugars and Syrups. Journal of the Science of Food

and Agriculture, 101(11): 4561-4569. (SCOPUS)

Boonprasit, P., N. Sakairi, T. Uan-On and N. Nitayapat. 2021. Treatment M 1
of Biomethanated Wastewater with a Quaternised Chitosan. Water

and Environment Journal. 35(4): 1272-1280. (SCOPUS)
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of Biomethanated Wastewater with a Quaternised Chitosan. Water

and Environment Journal. 35(4): 1272-1280. {(SCOPUS)
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Charoenthaikij, P., A. Chaovanalikit, T. Uan-On and P. Waimaleongoraek. M 1
2021. Quality of Different Rice Cultivars and Factors Influencing
Consumer Willingness-to-Purchase Rice. International Journal of
Food Science and Technology. 56(5): 2452-2461. (SCOPUS)
Boonprasit, P., N. Sakairi, T. Uan-On and N. Nitayapat. 2021. Treatment M 1
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2021. Analysis and Reconstitution of the Menaquinone Biosynthesis
Pathway in Lactiplantibacillus plantarum and Lentilactibacillus
buchneri. Microorganisms. 9. 1476: 10.33%0/microorganisms

9071476: 14 pages. (SCOPUS)
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Human Colonic Microbiota Modulation and Branched Chain Fatty
Acids Preduction Affected by Soy Protein Hydrolysate. International
Journal of Food Science and Technology. 54: 141-148. (SCOPUS)
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Yamsaengsung, R., and B. Saibandith. 2020. Deep Fat Frying of Food, 28 N 0.8
pages. In Holden, N. M,, Wolfe, M. L., Oeejo, J. A, & Cummins, E. J.
(Ed), Introduction to Biosystems Engineering. Virginia Tech
Publishing publishing, USA. : https// doi .org/ 10 .21061/ Intro
Biosystems Engineering/ Frying _Food.
2. WA
Ashaolu, T. J., B. Saibandith, C. T. Yupanqui and S. Wichienchot. 2019. M 1
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2. WA
Saothong, P., B. Ninchan, K Sriroth, K. Rattanaporn and W. M 1
Vanichsriratana. 2021. Kinetics of Saccharomyces cerevisiae
Fermentation Under Metal lons Stress During £thanol Production.
Walailak Journal of Science and Technology. 18(6):
10.48048/wjst.2021,9133: 10 Pages. (SCOPUS)
Ninchan, B. and C. Noidee. 202 1. Optimization of Oligofructans M 1
Production from Sugarcane Juice Fermentation Using Bacillus
subtilis TISTRO01. Agriculture and Natural Resources. 55(6): 1005-
1014. (SCOPUS)
Ninchan, B. and C. Noidee. 2021. Production and Prebiotic Properties of M 1
Oligofructans from Sugarcane Juice Fermentation by Bacillus subtilis
TISTR 001. 3 Biotech. 11(5): 11 pages. (SCOPUS)
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Lam, T. N, V. M. Quan, S. Boonrungsiman and P. Sukyai. 2022.
Effectiveness of Bio-Dispersant in Homogenizing Hydroxyapatite for
Proliferation and Oifferentiation of Osteoblast. Journal of Colloid and

Interface Science. 611: 491-502 (SCOPUS)

Torgbo, S., U. Sukatta, P. Kamonpatana and P. Sukyai. 2022. Ohmic
Heating Extraction and Characierization of Rarmbutan (Nephelium
lappaceumn L.) Peel Extract with Enhanced Antioxidant and Antifungal
Activity as a Bicactive and Funciional Ingredient in White Bread
Preparation. Food Chemistry. 382 (5): 132332: 10.1016/
jfocdchem.2022.132332: 12 pages. (SCOPUS)

Yingkamhaeng, N., T. Nimchua, P. Pinmanee, J. Suwanprateep, S.
Rungmekarat and P. Sukyai. 2022. Synergistic Effect of Xylanase and
Laccase on Structural Features of Energy Cane. Industrial Crops and
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Afedzi, A. E. K, K Rattanaporn and P. Parakulsuksatid. 2022, Impeller | M
Selection for Mixing High-Solids Lignocellulosic Biornass in Stirred

Tank Bioreactor for Ethanol Production. Bioresource Technology

Reports. 17: 100935: 13 pages. (SCOPUS)

2, WEWIdY
Wilaithup, A, L. N. Sultan, A, K. Tareen, N. Laemsak, S. Sirisansaneeyakul, M

W. Vanichsriratana and P. Parakulsuksatid. 2022. Bioethanol
Production from Oil Palm Trunk Fibers Using Activated
Immobilized Saccharomyces cerevisiae SC90 Under Simultaneous
Saccharification and Fermentation. Bioenergy Research.

10.1007/512155-021-10379-w: 10 pages. (SCOPUS)

Tareen, A. K, V. Punsuvon, [ N. Sultan, M. W. Khan and P. M
Parakulsuksatid. 2021. Cellulase Addition and Pre-hydrolysis Effect
of High Solid Fed-Batch Simultaneous Saccharification and Ethanol
Fermentation from a Combined Pretreated Oil Palm Trunk. ACS

Omega. 6(40): 26119-26129. (SCOPUS)
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3. HAUIY
Tangpromphan, P., S. Duangsrisai and A. Jaree. 2021. Development of M
Separation Method for Alpha-Tocopherol and Gamma-Oryzanol
Extracted from Rice Bran Qil Using Three-Zone Simulated Moving

Bed Process. Separation and Purification Technology. 272:

118930: 13 Pages. (SCOPUS)

Maneewan, S., P. Tangpromphan and A. Jaree. 2021. Separation of M
Vitexin and Iso-vitexin from Mung Bean Seed Coats Using a Three-
Zone Simulated Moving Bed (SMB). Waste and Biomass
Valorization. 12(12): 6601 - 6618. (SCOPUS)

Nakkong, K, P. Tangpromphan and A. Jaree. 2021. The Design of Three- M
Zone Simulated Moving Bed Process for the Separation of
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Thiengkaew, P., S. Thanitwatthanasak, S. Srisala, B. Jittorntrum, R
Chunhabundit and P. Chitprasert. 2021. Response Surface
Optimization of Microfluidic Formulations of Nanobilosomes for
Enhancement of Aqueous Solubility, Digestive Stability, and Cellular
Antioxidant Activity of Mangiferin. Food chemistry. 351: 12931: 12

pages. (SCOPUS)

V@, P. D. H,, A. Rodklongtan and P. Chitprasert. 2021. Whey Protein Isolate- M 1
Lignin Complexes as Encapsulating Agents for Enhanced Survival
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148: 111725: 10 pages. (SCOPUS)
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Rungruangsaphakun, J., M. Nakphaichit and 5. Keawsompong. 2022. M
Nutritional Improvement of Copra Meal for Swine Feed. Biocatalysis

and Agricultural Biotechnology. 39: 102273: 11 pages. (SCOPUS)

Namrak, T., N. Raethong, T. Jatuponwiphat, S. Nitisinprasert, W. M
Vongsangnak and M. Nakphaichit. 2022. Probing Genome-Scale
Model Reveals Metabolic Capability and Essential Nutrients for
Growth of Probictic Limosilactobacillus reuteri KUB-AC5. Biology.
11(2): 294: 15 pages. (SCOPUS)

Jaichakan, P., T. Thongsook, M. Nakphaichit, L. Sangduean M
Wattanasiritham, S. Phongthai, A. Pattarapisitporn, N. Utama-ang, T.
Lackuldilok and W. Klangpetch. 2022. Xylobiose and Xylotriose
Production from Alkali Soluble Defatted Rice Bran Arabinoxylan
Using  Endoxylanase  from  Neccallimastix  partriciarum.
Starch/Staerke. 74(3-4). 2100177: 10.1002/5tar.202100177: 7 pages.
(SCOPUS)
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W. Vanichsriratana and P. Parakulsuksatid. 2022. Bioethanol
Production from Oil Palm Trunk Fibers Using Activated Immobilized
Saccharomyces  cerevisiae SC90 Under  Simultaneocus
Saccharification and  Fermentation. Bioenergy  Research.

10.1007/512155-021-10379-w: 10 pages. {SCOPUS)

Saothong, P, B. Ninchan, K. Sriroth, K Rattanaporn and W. M
Vanichsriratana, 2021. Kinetics of Saccharomyces cerevisioe
Fermentation Under Metal lons Stress During Ethanol Production.
Walailak Journal of Science and Technology. 18(6):
10.48048/wijst.2021.9133: 10 Pages. (SCOPUS)
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(PLO3)
7. ssnuuudsufnsalianmlunszuiunawda (PLO3)
8. sauFurrwdaituiiusneing warliaimudietunisvie (PLOS)
9. wiwawheunu nauseu wasadusls (PLOA)
10. uftwiefiawarafifinannsufiAmstunisSouidnsemuglonnuuasnsiy srdreunis uavanmiiadenlunsyie

(PLOS)
11, afuvsvdnmsadnaindusinisdinmeislal (PLOS)
12, Weuaglenmuddgmnnsenuaziisdienisaeuldud unenumadnnmsuasnidoiilunmeilnawasnnsingw e

LyifinAnumang (PLOS)
1. @eulomguinazruimamalulaifanmirfuntsufiRauildduneumneg (PLO2) 2,3, 4,
2. yeaplwaRndehsessdnidlumsiuyarrgiumdnamantueirnuiinAnemaniuazelilagle (PLO3) 5,6
3. senuuuTruURIUANERlLR warlssundandadusiyarginningiviidan uardina meliesdanuiaminemaniuas

welulad (PLO3)
4. shvevdnmahanveaeisdiedn uazudnnsmugusalulilulsugnamnssuuaslunseuiunsnda (PLO3)
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swnudddlignismugluuuma@siveriinusussmminerdoinyasmans (PLOS)
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10. Wewlssidwmmlunmwilneuasmudingwisldlunisadnsals (PLOG)

11, wahiauslaRnunanalula8fmniimuvewavnimnsingulasgrsiaruiasbifinaumny (PLOS)
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(Curriculum Mapping)

1.1. wiudsiulundngas

WAL PLO1 PLO2 PLO3 PLO4 PLOS PLO6
01051111 v v v v v
01051211 v v v
01051213%* v v v v v
01051231 v v v
01051233 v v v
01051235** v v v
01051261** v v
01051262** v v v v v v
01051315 v v v
01051323** v v v v
01051324** v v v v v
01051334 v v v v v
01051335 v v
01051337 v v v v v
01051362** v v v v v
01051363 v v v
01051364** v v v v
01051365 v
01051390* v v v
01051431 v v v
01051471 v v v v v
01051490% v v v v
01051497 v v v v
01051499 v v v v v




1.2, sy nawiudenlundngns

SWe A

PLO1

PLO2

PLO3

PLO4

PLOS

PLO6

01051395*

01051396

01051417+

01051425*

01051426*

01051432

01051462*

01051463

01051464

01051472

01051484

01051487

0105148%

01051496

01051498

0 N N N NO I N O N N N N N I N AN

NIENEN N RN NN RN

1.3. :e3vuanwangas

SUEIY

PLO1

PLOZ

PLO3

PLO4

PLO5

PLOS6

01403111

v

01403112

01417111

01424111

01424112

01403221

01403222

01417112

01420115

01420119

01402311

01402312

AN RN BN Y BN N BN




eI PLO1 PLOZ PLO3 PLO4 PLOS PLO6
01403244 v
01419211 v
01419214 4
01422111 v v
01208111 v
AL * sy uiinlua

* eriudse




