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(Calculus 1)

whapda Il

(Calculus 1)

wingwhly

(General Microbiology)

i ineiugTumMAURTRMS
(Laboratory in Fundamental Microbiology)
Fandedadauunmaufiinas
(Laboratory in Abridged Physics)
Wandagnadauy

(Abridged Physics)

nanafia

(Principles of Statistics)
NANTINE

(Principles of Biology)

T AInemaufiRms

(Laboratory in Biology)

3(2-3-6)

2(2-0-4)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

4(3-3-8)

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 Aganiziaen Taidaendin

s

TWiandenSouunulaununis aeil
ury 1 Taseaudsy
/01051499 Tasanurmanalulagdham
(Biotechnological Project)
BHY 2 #UNANEN
01051390%  MSLMILUAIINNSDNAWA AN
(Cooperative Education Preparation)
01051490%  anfivfnw
(Cooperative Education)
“Lazdon3rumndhegneeivselud
01051396  esfmNMFIINMIANwIlUFNUszINA
(Body of Knowledge from Overseas Studies)
01051417*  wanipgAuuazussyinaidmiumalulagfnmwenms
(Raw Material and Packaging Principles for Food Biotechnology)
01051425*  gmamnsaululolviuaisudhna
(Sugar-Based Biorefinery Industry)
01051426*  waluladluledlviuesdwivaezavis
(Biorefinery Technology for Food Waste)
01051432  msuszyndmauIeeidmIvIamnIsunszUIAIIIETIN W
(Computer Applications for Bioprocess Engineering)
01051462 waluladmwinens
(Food Fermentation Technology)
01051463  JINTINATTUIUAITINN
(Fermentation Process Engineering)
01051464  weluladioulal
(Enzyme Technology)
01051472 winnssuuaglonansgsiamamaluladTinm
(Innovation and Business Opportunities in Biotechnology)
01051484  wirlulad@nmemsdnd
(Feed Biotechnology)
01051487  waluladirdesiuueanages

(Alcoholic Beverage Technology)

* seimndnlu

= v iudp

11 wireAn

3(0-9-5)

1(1-0-2)

1-15

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(2-3-6)

3(2-3-6)

3(3-0-6)

3(3-0-6)

3(2-3-6)
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01051489  msthimihdeuazuoude
(Wastewater and Waste Treatment)
01051496  Fauawwmaaluladiiniw
(Selected Topics in Biotechnology)
01051498  UgymfiiAy
(Special Problems)
3. NUARIYWADNIES Lddoendn

4. p1SEneU liteendn

/s

3(2-3-6)

1-3

1-3

6 WU28NA

200 Hlu4
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3.1.4 MDY NUAUNITANYN

wHy 1 TAsenuday

U 1 aAnsAnEnd 1 Puunaein (va.ussens-vu UfiRnms-vu. Anwdrunuie)
,01051111  wdnwialulag@anim 2(2-0-4)
01403111 ipilviall 3(3-0-6)
/01403112 UfURMsALivialy 1(0-3-2)
01417111 umagda | 3(3-0-6)
» 01424111  vian¥IInen 3(3-0-6)
» 01424112 FvenAUIURnIS 1(0-3-2)
/01999111  AlaRSUUILHUAY 2(2-0-4)
/011750 Panssumadinm 1(0-2-1)

/" Agnansaume/nouinmes 2- -)
574 18(- )

U§ 1 AANTSANEIT 2 Fwumiein (vuussene-vu U URmM s-vu. Anwdaeaue)
~01403221  \AflBuvId , 3(3-0-6)
01403222 UfURnsATBuvSE 1(0-3-2)
701417112 upanda | 3(3-0-6)
~01420115  Wandagneadawumaufidnis 1(0-3-2)
/01420119 Wandosnsduy _ 3(3-0-6)

e lny : - -)
/ Fdnwily nguansrauvierans 3 -)

33 17(- =)



U7 2
/01051231
401402311
/01402312
/01403244
/01419211
/01419214

/01355xxx

Uit 2
/01422111
/01051211
- 01051213
/01051233
01051235
/01051261
/01051262
" 013550

20

AAmsAnead 1 Fmunene (u.uTIene-vu U URNM - v Anwdienuas)

msufiRnisiememihgluimnisunssuiunsmedani | 3(3-0-6)
Faadl | ' 2(2-0-4)
UURnstuadl | 1(0-3-2)
wildeRaAndvanya 4(3-3-8)
@iiingily 3(3-0-6)
@Iy ugunaUFTRns 1(0-3-2)
AMNENG Y - -)
7 Fandinihly nauansogiiiay - =)
39 18(- -)

mManisaned 2 Furuvtaegin (Fu.uTTEne- v UfuRN -9 Anwaleaues)

[

VAN 3(3-0-6)
TanTinmuagnaln 3(3-0-6)
Tashanwimaaiivesian@inm 1(0-3-2)
msufdinisamemizsludenssunssuiunmedaniv | 2(2-0-4)
UHURNMSAIFINTIUATIUIUMTNWTINN | 1(0-3-2)
SPUUTINNLAEAINT TN AUYIZE 3(3-0-6)
syuuthinmuazianssuvesydunsd aaufdvinng 1(0-3-2)
INBINGY (- =)

Pt 17C- -}



Uil 3

01208111
01051315
01051323
01051335
01051337
01051362

Uit 3

01051324
01051334
01051363
01051364
01051365

21

Mman1sanend 1 Fuumiasin (¥.UTTEe-9u UfURMs-vu. Anwidasauies)
MIFEuLUUImMNTTY 3(2-3-6)
nMsularateyadmivdnvalulagdinim 3(2-2-5)
weluladfrnmuaruinnssuitegnamnimornsiddu 4(3-3-8)
mMsujuRnisiawemighianssunssuumstiam i 2(2-0-4)
UJURNTIMINTINNTEUUMIITINN | 1(0-3-2)
WLNUDATLVDIAUYTIUDY M IAIUAMLUNIUDATY 3(3-0-6)
Jendnw vl nquansgnadlalneuasnaiiodan A=)

LRt [
AMANISAnEd 2 UM (vu.uTsene-va UfuRnms-vu.Anwdaeaue)
lule3lniueTuarmaluladtinwdanndoy 4(3-3-8)
Fenssuadidanm 4(3-3-8)
wieluladimoutuuwididue 3(3-0-6)
walulagimouduuwididue neufudnig 1(0-3-2)
STUUMIATUANANANLAZANUendelugRa NI TN TYsin 3(2-3-6)
Ffinuily nduanszrnansuweisEneuns (- -)

33U

18(- =3
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U5 4 AManTanEIT 1 FuuvLIsin (¥u.UsTNe-vu UJURM - v dnesiaenuies)
/01355xx  Awndang 3(- -)
Aaniziden 6(- -)

< Fndonias 6(- -)

7 Aenfinwihild nauansemansuisdsznaums oA )

57 8L s )

U5 a4 Manisenwad 2 Fruaumdaeiin (vuussene-rUfiinms-eu Ansdaenuas)
/01051431 MspuAY warirnseieie 3(3-0-6)
/01051471  mseanuuunawaluladiimw 3(1-6-5)
»01051497  duuun 1
/01051499 Tassnuvnamalulad@inw 3(0-9-5)
 Tnanigiaan - 2= 5]

33U 12(- -9



WHY 2 dunNaAnen

Ui 1
/01051111
/01403111
/01403112
/01417111
/01424111
~ 01424112
/01999111
/ 0117550

U 1
1403221
/01403222
/01417112
/01420115
/01420119

aAmMsAnEd 1
wannaluladfanm
wiivialy
UitRnsiasivialy
wARRAA |
VANTYInen
Tinernauuans
AERSUAUN A

ANTTUNAANEN

Inansaume/AeuRunes

MANSANEN 2
WwidunId
UURnsiediduvid

wARAGE I

Handegnsdauunmaufonnis

Handedred e

B nwine

Andnninly nguanszauvseanans

Fwrumdaein (wu.ussee-eu U iRms-vu.Anwdeauies)

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)

A=)
574 18(- -)

Truauviaeia (vu.ussere-vu Ufiinms-vu Anundagauiag)

3(3-0-6)
1(0-3-2)
3(3-0-6)
1(0-3-2)
3(3-0-6)
3(--)
(- -)
57U 17(- =)



Ui 2
701051231
701402311
701402312
/01403244
01419211
/01419214
01355x00¢

Ui 2
7 01422111
/01051211
01051213
/01051233
701051235
701051261
/01051262
0135550

24

AMANSANENd 1 Furumdagia (va.ussee- v UfuRms-su.Anediteaues)
nsujiRmsianzmiseluimnssunseuiunmaianv | 3(3-0-6)
il | 2(2-0-4)
RN Tuedl | 1(0-3-2)
wil@RAndvanya 4(3-3-8)
@Iy 3(3-0-6)
i imefugruniaufoRng 1(0-3-2)
MWBINGY - -)
/ Andneihly nduansvaiiigy = =)
Amnfnwily ngumsewaiiedineuasnadiodan (- -)
ekl 2z )

mansanEad 2 TruIUMERn (Y0.U55878-90 UJURM-va. AnwaloauLe)
nanah 3(3-0-6)
Tantamuagnaln 3(3-0-6)
Fmdnmzvimaaiivasiantinm 1(0-3-2)
nmyufuAmsanzminghdmnTsunssuiummeganm |- 2(2-0-4)
UFUANTIFMNTTNATEUILMSN TN | 1(0-3-2)
TPUUTINMUAERINTINVDIAUNTE 3(3-0-6)
sruuiinwiayiansTuresiuvsd aeufiRnns 1(0-3-2)
MWDING 3(- -)
/ Aanfinwnll nquansemansuvisusenaunis - -)
594 20(- -)



Wi 3
/01208111
/01051315
/01051323
/01051335
701051337
/01051362
/013550

Uit 3
01051324
01051334
01051363
/01051364
/01051365
01051390

AANSANYIT 1
MslguwUUIAINTY
miulanateyadmivinmelulagfinn
walulaffrnmuaruinnssuiitegramnisuemndsdy
mMsuuansaniemizeludaanssunszuaunmetanw Il
UAURNTIMNTINATEUIUMTNNTININ I

WLVUBATU YN AUVTILAL MIAIUANMIWNUDATY

MWBaNgY

33U

aAnsAnEit 2
TuleslWesuarmalulaitinmiuandey
AFINTIUARTINN
waluladinontuuwviadue
walulaginenduuwifidue naudusns
ssuuMIAIUANAMMNLaEAYasndelugramnssun Tl
NISAILUAIUNTDNANNAA N

/ Anfinewhly nduanssenaniuiaussnaums

EICEY

Fwaumiein (vu.ussee-vuUfuans-vu. Anwidieauies)

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(--)
190 -)

Fwaumiaehin (gu.usTeng-yuIfiams-vu.Anwidieaues)

4(3-3-8)
4(3-3-8)
3(3-0-6)
1(0-3-2)
3(2-3-6)
1(1-0-2)
A )
190~ =)



26

35 4 aMansanEad 1 Furuniaedin (vu.usserg-ruUfiimsvu fnvidienuia)

01051490 anfadnw) 8- -}

39U 8(- -)

V5 a AMANITERET 2 Fwumheiin (vu.ussse-rufuRims-vu.Anedaues)

/01051431 msmusuazinmanasdie 3(3-0-6)

701051471 m1seenuuuawaluladTanw 3(1-6-5)
01051497 &uaun 1

/ Amanigiden 2(- -)

< donia’ | IERS

EIeEY 15(- -)
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3.1.5 AafueTwiw
3.1.5.1 neAnidusiaivvomdngns
01051101 wirlulaBFammidodu 3(3-0-6)
(Introduction to Biotechnology)
wdnnsveamaluladfanm ya¥rinewasnszurunismilniiugiy
wugienssumaluladtiamludinuszdriu waluladlunisinwguam
walulag@inmlugnamnssunisuds aunuislasdeveunaluladluudves
ngvine Avstng Sunsevesmsudesdasandan mewmuneialud s
fu nmslausglerdmansegia wasanuvanelaedneasesssy
Principle of biotechnology, basic microbiology and fermentation,
genetic engineering, biotechnology in daily 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.
01051111  wanwAlulagdnw 2(2-0-4)

(Principles of Biotechnology)

vauwaresmalulaidinin nszvaunisudanianaluladdinamszsy
gramnisy walulag@inmlumswiine s malulagdanom luguaznisgua
gunm walulaBTinwlugranunssunsuds 255e1usIas 30T nguunedainin
winnssuvmawaluladinw gshanaslomaveunaluladdinm

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

opportunities.

01051211  Fap@inmuaznaln 3(3-0-6)
(Biological Materials and Their Mechanisms)
AniidouSaumnnou : 01402311 u3a 01402301
Tnssafrmuniiuasaniivesianianmitiaudrdgyeanseuiunis
Fanwnagaavngy Wiy dima wils leuwasdhiu mndiu ol waeisty

MoUTTMY WORLWDT NIRRINHY LIeE wazansuu
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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*  Fashesevimaaivesiantnnw 1(0-3-2)
(Chemical Analysis of Biological Materials)
Joniieadeunineu : 01051211 viieiFeundeudy
FomsuuRtunslaviesujuinimmanil YURnmslnseiasiusenounig
wilvartandanin fefliduasusgnouduniduazansaiunid
Chemical laboratory code of conduct. Practice on chemical
composition analysis of biological materials including both organic and

inorganic compounds.

01051231  msujiEnmsawmezmheluimnssunseuiumsmeannv | 3(3-0-6)

(Unit Operation in Biological Process Engineering 1)
AeniideaSeunineu : 01417112 wag 01420119

Jmnssunszuruntssianmdesdu nsdunandesdumadimnssy
ASEUIUNTNITIATN auﬂamaLLaxauqawé’qaﬂuLﬁaeﬁu namansvaalna
esku namanseynadosiusaznisusrendldluimnssunseuaumsenng
Fnmw

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.

* gy uiudy



01051233

01051235%*

01051261*
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maufiimaamemighdmnssunsyuumsmedanm |
(Unit Operation in Biological Process Engineering Il)
niideaiuuniteu | 01051231

wdnnsiugiuesnisaisleunuiou duussaninsdisleunnuiou
winmauarmasunilasturssmizensdeloumnudenlunssuiumsmi
T wFeaanidsuaaiou mawaweslsd msameslad nmsvanudu ms
wilfanuds mesuve uasmaviuie

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.

URURMTIAINTIUATFUIUMITITINW |
(Biological Process Engineering Laboratory 1)
Iniiseaeusnnieu : 01051231

JufideaSeundousy : 01051233

Ujufnsfigenndasiusedyn 01051231 msufdRnisianizvwdaely
AINTIUNTTUUATNNTINN [ waz 01051233 nisufURnisianizmisely

FFINITUATEVIUMINNTINN |

Laboratory practices related to 01051231 Unit Operation in Biological
Process Engineering | and 01051233 Unit Operation in Biological Process

Engineering I.

-

FEUUTINNUAEAINTTUYBIAUNTE
(Biological System and Activities of Microorganisms)
IniidaFuuandey : 01419211 uay 01419214

a

Fugruinen audnuay wuuedluuarnisiiyuesgdunidnamnssud

adiy drulsznauvewad stuuiauledAendesiunssuiumsianm
Morphology, characteristics, metabolisms and growth of important

industrial microorganisms. Cell composition. Enzyme systems related to

bioprocessing.

= 517Ul

2(2-0-4)

1(0-3-2)

3(3-0-6)



01051262**

01051315

01051323**
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SEUUTINMNLAEANSTHYRRAUNSE MAUfURMS
(Laboratory in Biological System and Activities of Microorganisms)
Syriideaieuanneon : 01051261 iedsundousu
UitRmsilaenadesivin 01051261 ssuviinmuarianssuveaqdunid
Laboratory practices related to 01051261 Biological System and Activities of

Microorganism.

msutanateyadmivdnmaluladtiniw
(Data Interpretation for Biotechnologist)

mslnseiiazwanadoya: wuuuguanysel wawuvgtluudenanysal
WHULUUARFAaIAU LNULUULWARSEER ATIATIYANIINADBULTINY N1T
Uszanalglusunsumsadftununesumalulagdinm

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

unumrenaluladiinindeauiuasuarainulasnfen1ee1mis
vannsvesnszurumaniinuazinalulad nszurunisadnormsndn ey
woanegad mavszgnauluaziouladlugnamnssueaIms nseuunInGnLay
auiRa09nsndunid nsnualily & lolnsanasasdsssutii Aud Agvas
Tnwunms Wnwwade svuugiifuiu wilulefin nslulafin Wsflumaden uae
omadanii winnssuuazntumsiaugramnsuensesddu dow
2T MINE1IENNNFVNN LufaNmuINGadusikazninddunslaggn

MSANWIUDNFDIUN

= g iudy

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, Product development concept and intellectual
property. Field trips.

TuleSlwieTuasveluladtnnmwdsnnday

(Biorefinery and Environmental Biotechnology)
awddryesgramnssululeiiviue udnmsvaduleiiniuel mauusgy

Fana unluwaglaa wanadndanm sdnfusiannersmis thana evnsdnd

as

Fowdsdanm maluladianmdauandoy MIAUANARgNYN8TIT seuivi
mfuau aandilen Mauszfluigingdin
Importance of biorefinery industry. Principle of biorefinery, Biomass
processing, Nanocellulose, Bioplastic, Rubber products, Sugar, Feed,
Biofuels, Environmental biotechnology, Biological pest control, Carbon
footprint, Green label, Life cycle assessment.
IINTIATFININ
(Biochemical Engineering)
Juiieadeusnneu : 01419211
mﬁﬂssqﬂaﬁv{ug'\umﬁmmmLLawﬁ"ﬂm‘smqm‘Jvmam‘ Runamanive
nMadule nsasundniug waznisldansomsvesgdunidlumanidauuy
Wriaduasraidowesssuuieaddassuarieadaie nslioinieuaznismu ms
TEIYYUIRN UATAITAUANTYUUTILIN wé’nﬁ"ugm nsEUILNTUATEY ﬁugﬂu
nMsvinresaaiy waddnd wargdunid WuglimnssulunssuiSasviin &

al
NSANMIUENADTUN

* gy Uiu g

4(3-3-8)

4(3-3-8)



01051335

01051337*
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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 control of fermenter system. Basic principles of
downstream processing. Fundamental of plant, animal and recombinant

microbial cells in fermentation process. Field trip required.

maufiRnmsanemhelimninssuiunme@anm i : 2(2-0-4)
(Unit Operation in Biological Process Engineering )
AiiFaasuunniou ; 01051231

wdnnsiuguesnisaneleusa winmIsaznsFwmad ssiuramiae
mstneleumalunszurumsmeadhnm : msve Msndu Msatafedyhasans
ﬂ'ﬁ@‘ﬂ%‘U mmamﬂﬁauﬂszq WAZATANKER

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

adsorption, ion exchange and crystallization.

YPURMIMATTNATEUIUMINTINIW [ 1(0-3-2)
(Biolegical Process Engineering Laboratory )
Inidaaieundoud ; 01051335

UfjUAmsmsaiaesnaifivaama Maainveslwnguounal n1san
wAn Indu nIgeduranval MIgaduuia uaznsafiaveuleiieuonnal
‘ﬂzuqa

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

solid-liquid extraction.

* medr vl



01051362**

01051363**
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WNUoATNYeNEUNIILAYANTAIUALLLIWNUBATY

(Microbial Metabolism and Metabolic Control)

JuiideaFumnAey : 01051261
nsrumMTaiLazaatsastluanalugdunid nsafandeanu as

Fuasgidieuad I7inenluanareqiunid lasainuesdidue MmIseluud
Wue MIduaneienfidue (Minensia) msduameilusiu (msuasia) 38

-

as

MINAUBANTBITAUYTE NMIAUANNUNUBATNVRIRAUNTE MTATeinand
wunuedtdesiy msdwseilusiledndidosdu meleseiuunualading
oy

Catabolism and anabolism of macromolecules in microorganisms.
Energy production, Photosynthesis, Microbial 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.

wealuladSnauduuusifidue
(Recombinant DNA Technology)
ImiiReaFounieu : 01051362

@

SnwaugnieiugnIsureadldin waliamsuiuugaaeRud manatewug
nasuTnfuresluslanataty Wugimnssudiniunisaiieiiduieinou-
Suuudd warudndmnsnlusiudowy mavszgninnsninems gramnssu-
msuwnnd wasdannden AdFindnudaiugnisuuasnmsussiiuanudes
Genotype of organisms. Strain improvement techniques; 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,

* 1e3rUTulp

3(3-0-6)

3(3-0-6)
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walulaBireuduuuifidue mmaufiiinmg
(Laboratory in Recombinant DNA Technology)
JeiifpaFeunnneu : 01051363 vioiSundouiu
uiRnsmsadwmanatingnuan msidnguwadidiu msmsieasulaay
waenIHanlUsiugnway
Laboratory  practice on recombinant plasmid  construction,

transformation, cloning analysis and recombinant protein production.

FLUUMIMUANANLAzANNUaeadtlugaamnssumsvln
(Quality and Safety Control System in Fermentation Industry)
WANNSAIUANARININLAEANUADA AvamAndnslugaanssum suiln
svuvdmiumiunuauaIningRuuasndn s sruuiugiuisndu ssuu
wmngAlallataduld uarnquenefifeados
Principle of product quality and safety control in fermentation industry.
System for raw material and finished product control. Reguirement

fundamental system, voluntary specific system and related legislation.

mM3wstLANunSauanAafnw
(Cooperative Education Preparation)
mawIsuanunioulunisujifouaniadium winns uuda sadey
fodsuiiindes anuiiugnlumsainsauetin nsfomsuazuyuediniug
ﬂwmgﬁ"uyuﬁﬁuﬂuﬁm%‘ummﬁﬁ”ﬁdmluamwszﬂaumi wanN1IUAY
wispadledmiumsudlodym nisdududeyaiainnnis madeussnuuay
matianisdaus
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 technigues.

* ey nlalu

* s1giuiuln

1(0-3-2)

3(2-3-6)

1(1-0-2)
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maAnwlumUseing

(Overseas Studies)
madsuiuasimuinueainseiniamedouiouluuminedy

savsena maiieudsanneindulunanasiveammineidoinuasmans
Learning and self-development from courses taken in oversea

universities. Credit equivalence according to Kasetsart University regulation.

BRAuINNMIAN lusnaU s
(Body of Knowledge from Overseas Studies)

daa

anuluavimalulagiinmluszduligyns nddramedoudouly
uv1ingrdeaiUseina asifisuidsandrefAniduluniuinusives
ITINENAuNuRSAAnS

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

regulation.

windngiuuarussydusidmiuwalulagiinmeims
(Raw Material and Packaging Principles for Food Biotechnology)
qma’lwniiut,nwﬂ‘s'ﬁ"’uzdagnu nMIdnMsingAunmManess Msiiuinwuas
nMImuAuauAINIRgAuniInIneas dagilavuluainis MsussgeInig
Unngmisaidrelanluiagemsssnitmaiving msvsedueemsiuinw
mMUszilunelssamduda
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.

* v ulalwd

1-6

1-15

3(3-0-6)
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gnamnsslulosiwiueimninia
(Sugar-Based Biorefinery Industry)

Aszuvaunsdnaseiglasaluile uazaudiniead-andvasiinia
wnaluladnssuiruntsudndintalussdvgnainnsss
mmﬁmm%mﬁmaﬁa‘;aﬁhgqmﬂfﬁﬂnaLLazwawaaalﬁ%nn@mmﬂnsmm'ﬁwﬁﬂﬁwma
nsldusleniuargaamnssuifendes anufnmioide maluladuas
ssssvedlulodliuedfuina

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.

walulafluleslwweddmiunendoams
(Biorefinery Technology for Food Waste)

wanlulediniuel vlausrudnvasyatvsudssimis nmsuenvede
2115 msUszgadvendeemisdmiuaisaangninisdinin nindunid
Wowwdstann fedanmw weulelonaunssy waziandinm

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

biomaterials.

MsmuRuLazimsAiesiio
(Control and Instrumentation)

wénmsveaatasietaiiddey ademansiuguiisuy lUsunsudszyns
WBMSAILIN MU DM NASIRANERTTaINSEUILNS MEANTTBINS
AUANNMSKERLUgAaMNS TN NMImuuLUUSoundy Mslnswienueaiiosves
FBUU SEUUAMUANKUY PID WA¥ANTORNLUUSEUUAIUAY

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.

* sreiv e v

3(3-0-6)

3(3-0-6)

3(3-0-6)
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miUsegnAnauimefdmiuiaInssunszuLNsT I M
(Computer Applications for Bioprocess Engineering)
nMadsulusunsupeniames meaduuuiasmneadinmaniiieviue
NFLUIUNMIHEMNNTINN MITraoanszuaumsndnlviennssueii@aniw ms-
T1asenszurunmsdielouanuiou nszuaunsdielaumia wasnislnavesves
Ina dwiumsufiinmaamzmheluiamnssunseuiunamadanm
Computer programming. Formulation of mathematical models for
prediction of bioprocess manufacturing. Simulation of fermentation
processes in biochemical engineering. Process simulations of heat transfer,
mass transfer, and fluid flow for unit operation in biological process

engineering.

weluladnsudnaivis
(Food Fermentation Technology)

a

winuagn1Tusgnaydunidlumsnanemisudn audimaduaiivesingdv

]

a L3

waluladndude ndusaluamsmiin nszuaunissdnermnsudn UTTYitusl
21115 MaUszdiueynindmue

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.

AINTIUNTEUIUN VN
(Fermentation Process Engineering)
walulaglimaimnssuvesnssurunswintussiugnannnssy deanssy
nszuuMsE N waraaeiieUFugmamnssun v msUszgadnnsuiin
wadydunidiaanduuud wadivuazdad lugmamnssunisminade i
fimsAnwuananiud
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.

= erUiuds

3(2-2-5)

3(3-0-6)

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

o

wanniswdnieulvdifsgeaivnssulaegdunid nsdmdengdunid

H
[

wuuaasnsduesigiauled walamamizdes mavilfwaduan made
msuen uasmsviliuigns mavssgndevlelugranvnssy vénmsniaouled
namiruasadlunsiauAefuedlesd Smsdnwuenaniud

Principle of industrial enzyme production by microorganisms, selection
of microorganisms, model of enzyme synthesis, cultivation technigue, 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.

msoankuunIawalulagdinim
(Biotechnology Design)

wﬁ’ﬂmiaaﬂLLUUﬂizmumiiugmaﬂwniiu‘ﬁﬁnﬂw ARUIAUASWEINUMS
senuuuAsesislunsruImsmsLan miﬂszl,ﬁuﬂﬂwmﬁuwumwﬁm

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

estimation.

winnssunaglenmanegiiemamalulad@inm
(Innovation and Business Opportunities in Biotechnology)

sUuuy n1sdanasg sruuLarnTrvIunITuiAnTINTAeateedy
walulaffanw Yszinnessgsiefiisrdasfumaluladiniwlutaqdunas
wlilunugsnamalulagtnmluauan

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

in biotechnology business.

wialulag@iniwemsdnd
(Feed Biotechnology)

23AUsznoU aulintualifdnd uarlnvuinisveddiulsznavanmsdnd
wielulaBornsdridndiauie 1mnsdnidain swnsdnivdn msusulsenmunm
ommrsdadinlsarslulowdniin unuinveaeulasdl arslusluledn

wagnIluledAnnilnaniomaadeyvesdnd uazannwaeswdn sl

3(2-3-6)

3(1-6-5)

3(3-0-6)

3(3-0-6)
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Composition, physico-chemical and nutritional properties of feed
ingredients. Technology of pelleted feed, extruded feed and fermented
feed. Improvement of feed quality by bioactive substances. Roles of

enzymes, probiotics and prebiotics effecting to animal growth and product

quality.

o d o ¢
LﬂﬂIUIaEJLﬂiaxiﬂllLLaaﬂE]ﬁaﬁ
(Alcoholic Beverage Technology)

- - o - ¢ v
PUALALNIEUIUNITNAALATDIAULDANDTDA NIAIUANAMATWUBIIAR AU
a w ¢o q <l
ATEUIUNIT u.aswamnmmumt.% ﬁmsﬁnwuanamum
Types and production processes of alcoholic beverages. Quality control

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

msunUnddenazvede
(Wastewater and Waste Treatment)

a s

dnvaslamsyeatnigy msttndulgugd visnd uazafell vanns
HeuaaeneTaninvesansdursd Fmsurdaveadeiiduvouds

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

waste treatment.

aufafne
(Cooperative Education)
Aiieddusnnou : 01051390

nsufiiedudnuvasminaudinem aulesanuiildiuseumneg aels
nMsguakaskuzitvetetasEiunwaniadne uariivinwiainaniu
Usenaums msnenulaznniauenadiisasuiildiuseumie

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

assigned project.

* gl lvy

3(2-3-6)

3(2-3-6)
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Saaanizmavaluladfann 1-3
(Selected Topics in Biotechnology)

Fasamemaealulaitinm Tussdudiyyng shiedenudsuuiadiuly
WAz ANANISAN®A

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

are subject to change each semester.

dusun 1
(Seminar)
mathauewareAunedeTitadlamallaitrnmlussiuyS g es
Presentation and discussion on current interesting topics in

biotechnology at the bachelor’s degree level.

Uy 1-3
(Special Problems)

nmsAnwAuaTmwalulaiTinmszauuiygad weviteuSsadewdu
T

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

compile into a written report.

Tassunawmaluladtinin 3(0-9-5)
(Biotechnological Project)
Tessenuiiandlaluiouseng 4 veanaluladFanm

Project of practical interest in various fields of biotechnology.
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01208111

01402311

01402312

NMATLURUUIAINTTY
(Engineering Drawing)
watlan1silisudidneiuaziay Madeugunsusviadauisynd Ml
aweeflsnsmiiin madounmaufia mslivuinuainasinuamaeiou 13
Wouninda 9998 AsmuEuad wadan1sideunnite Madeunuukans
MeandenuarnmadsuwuumMIsznoumsdsuiuuldneuianeitiodoy
Lettering techniques, applied geometry drawing, orthographic drawing,
pictorial drawing, dimensioning and tolerancing, sectional view drawing,
auxiliary views, development, sketching techniques, detail and assembly

drawings, introduction to computer-aided drawing.

Fuadl |
(Biochemistry 1)
JefisioaFeumnden : 01403221 wie 01403223 wiadsundaudy
mudAywarwtinfivesi waransazanedHiesRensruIumstuadnngly
wad, eusenou Tassais uasmindives amslulawsn Tsiiu nsndanddn afa
wulwl Imndlus q uaznsUszgnaldvesanstiluanalusiiusing 4
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.

UURnsduad |
(Laboratory in Biochemistry 1)
Aiideadeumnno : 01402301 vie 01402311 vio 01402315 wie 01402316 e
Seuniauriu

UjtAnsdesfitovuazinined awnlnsinlnwed mssrasdlasiadreresda
lwana aud@mamenvuaziafivesanilulewmsn Tsiu wasdfia nsaiadidue
warmsiagitaluana Anssuouled wealialasuinasi

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

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

3(2-3-6)

2(2-0-4)

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

avmauLavlATIaItaYARY SYUURSRERN Wusuall UisenduasuSinmans
Auius wia veumad 1ale a1savany gMaAans faunamanilall aunaladl
ddninslasuaznsuanialulosau ninnaviva aunavasioasu

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

" and bases, ionic equilibria.

UfiRmaaiivily
(Laboratory in General Chemistry)
Janfifadeusiniou : 01403111 wie 01403119 vi3a 01403155 viaiFeuniauiu
YFtRnsdmiuien 01403111 wndivialy wie 01403119 wdiviludimiu
IenFnanimauwnnd vio 01403155 wivhludmiuedionamnssy
Laboratory work for 01403111 General Chemistry or 01403119 General
Chemistry for Medical Sciences or 01403155 General Chemistry for Industrial
Chemistry.
\wilduvid
(Organic Chemistry)
Ifideadeuunnou: 01403111 wde 01403115 vie 01403117 e 01403155
noudmaeldunid msduunUszianeesaisysenaudunsd Uiisead
uwaznalnraeufisen aweslownd audivarufisenvasanswedunsnlelnsaisuou
woaRawglan wolsuudnlalasmsusu woanegad Bwes a1susenaufluea uead
Lo Alau nsndunsd auiusnsndunid uwaviaiiu audfiveddn ardlulawmsn
nmezilu TUshu uagnsadnaddn msvilaseasneesaisusenavdunidlaeis
maanlnsalnd
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 methods.

3(3-0-6)

1(0-3-2)

3(3-0-6)
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a3

UfURnmaaiidunid 1(0-3-2)
(Laboratory in Organic Chemistry)
AiidoaFeunnnau (01403221 vie 01403123 WiaiSeuniousu

UjuRnisdmiuien 01403221 wadldunie we 01403123 wilduniddnsu
AAaninsung

Laboratory work for 01403221 Organic Chemistry or 01403123 Organic

Chemistry for Medical Sciences.

wilaanduanya 4(3-3-8)
(Fundamental Physical Chemistry)
IiifeuFouney : 01403111 vde 01403115 w3a 01403155 Ay 01417112 vi3e
01417267

wingammarmanimunil saunamaniuaznalnvasiteuadl wnilwih uay
UfjiRnsveaes

Principles of chemical thermodynamics, kinetics and mechanism of

chemical reacticns, electrochemistry, and experiments.

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

aflmuazannuseiiios sywusvasileidunarnmsuszgnd Adsayiusiagnis
Uszgna Uiiusuarnisusvynd

Limits and continuity, derivatives and application, differntials and

applications, integration and application

wAARGH I 3(3-0-6)
(Calculus 1) |
‘iﬁﬂﬁﬁaaﬁﬂumfiau 1 01417111

snadnaula aywusyoy Usiudvanedu aunsayusyagu

Space geometry, partial derivatives, multiple integrals, elementary

differential equations.



01419211

01419214

01420115

01420119

a4

Amehly 3(3-0-6)
(General Microbiology)
niideadeusniou : 01424111

WaNN97aTInen aunIdviiacg q Inssadisveaad WugnIsy maaly
WAL UBAEN n1IdanuIAvy miﬂizqnﬁmdmimwm M7 PRAMNITY
fewandou M IENT SUGULAENI SN

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

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

i ineiugunAUTAnS 1(0-3-2)
(Laboratory in Fundamental Microbiology)
didpadunden : 01419211 viewiauiu

YfjiRmsewivian 01419211

Laboratory for 01419211,

'3 ] )

Wandodrsdurumauinnis 1(0-3-2)
(Laboratory in Abrideed Physics)
JyiisesiFuunnio : 01420119 viiewiaufu

Ufumnisdwmivinidndeedaa

Laboratory for Abridged Physics.

Wandogreday : 3(3-0-6)
(Abridged Physics)

nadnans gavnad1ans aau dee Iniaadn IWinszua wiivdn aau

" wiwdnladh was Aandeelmiidoiu

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

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



01422111

01424111

01424112

as

[ aa

nanada
(Principles of Statistics)

wwrwAn R fuadRmans Arladundsiiae nsinA1nats mstanis
3z AnMandy fMudsduuaznisuanuasanutinasdu msuanuamiung
MIUAINUITILI MIUINUAYING MIUANUAIAWIE MTayNMLTETAdMTU
UszmnsifigauazaeaUsyeing nsliaseitoyadiuunlssan maliasieiainu
wlsUTIUYNAAET MIIRTIEYnsannasideduetng

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.

VaNYTINEN
(Principles of Biology)

HiluanaveddadiTin 1wad uasiwunusddy Fugmanfuaziimuinis any
vanmaneverdindaildin Tassadrauarminfivosdninasiy diaaineuas
NEANTTH

Biomolecules of organisms, cell and metabolism, genetics and evolution,

 species diversity, structure and function of animals and plants, ecology and

behavior.

FrinennaUfuEnIs
(Laboratory for Biology)
FniideaFeunnau : 01424111 wieFoundoury
UftRmsmsldndesgansse waduavdiuusenouresvad Wovuead uay

3

maladauiivasans woule! uaewdenuludedin iodofiviardnd Spinsweead
uArMSUULYAd MsFuRuguasAseTyuesdidin auvarnateyesdelidin
wazdinAinen

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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b Faamtulfidusamsfnunynsedy, T Uiuuse
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1| wafifign 2evaduns Tesu U 01051312 | 01051261
SRAFNARTINGE 1. Combined Effects of Salmonella Phage | 01051314 | 01051262
B.5c. (Food Science) Cocktail and Organic Acid for Controlling | 01051497 | 01051497
Honours University of Guelp, Salmonella enteritidlis in Chicken Meat, 2565 01051498 | 01051498
Canada, 2550 2. Genomic Analysis of Prophages Recovered | 01051499 | 01051499
Ph.D. (Food Sdence and Technology) from Listeria monocytogenes Lysogens Found in
Cornell University, USA, 2555 Seafood and Seafood-Related Environment,
o 2564
awindeangy 3. Whole-Genome Sequencing Analysis of
- Food Safety Salmonella lsolates from Poultry Farms, a
- Food Microbiology Slaughterhouse, and Retail Stalls in Thailand,
- Foodborne Pathogens 2564
- Bacteriophages
2 | wgifned Saunngel * NuuANFIUGe 01051101 | 01051101
HBANERSI9150 Impeller Selection for Mixing High-Solids | 01051111 | 01051111
. (naluladfam) Lignocellulosic  Biomass in Stired Tank | 01051231 | 01051231
wminendeinsnsaans, 2541 Bioreactor for Ethanol Production, 2565 01051233 | 01051233
A4, Geanssuadl) NV 0105123¢ | 01051235
gwwaansduwﬁwmé’m, 2545 1. One-Pot lonic 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
i 2. Kinetics of Saccharomyces cerevisiae | 01051498 | 01051497
Ll Fermentation Under Metal lons Stress During | 01051499 | 01051498
i e ) Ethanol Production, 2564 01051499
- Bioprocess engineering

* pmsdiTulavaundngns
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3| uwamalgnust daevsi MUY 01051101 | .01051101
Hemans1ngg 1. Acrylamide in Non-Centrifugal Sugars and | 01051111 | 01051324
.. (inAluladdinn) Syrups, 2564 01051211 | 01051395
uIMEABINERSANARS, 2538 2. Treatment of Biomethanated Wastewater | 01051212 | 01051489
M.Sc. (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 01051496 | 01051499

01051497

auniideangy 01051498
- Environmental biotechnology 01051499
- Anaerobic biodegradation

4 | wesin dugou NUIY 01051211 | 01051211
F‘:IJ"U'TEJlPl’lE'IWTIﬁi’ﬁE.J' 1. Quality of Different Rice Cultivars and Factors | 01051231 | 01051231
M. (Uszag) Influencing Consurmer Willingness-to-Purchase | 01051321 | 01051315
WMinedununseans, 2543 Rice, 2564 01051431 | 01051323
ma. (Wannkdndosignanvnisimems) | 2. Treatment of Biomethanated Wastewater | 01051472 | 01051431
WMINESNYRSANERNS, 2545 with a Quaternised Chitosan, 2564 01051497 | 01051472
Dr.-Ing. (Food Technology) 01051498 | 01051497
Technical University of Berlin, 01051499 | 01051498
Germany, 2552 01051499
am?n.i‘mmmv
- Rheology of Semi-Solid Food
- Application of hydrocolloid in food
product
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5. | welide Juudniguia * ity 01051334 | 01051334 /
919138 Analysis and Reconstitution of the Menaquinone | 01051463 | 01051362,
mu. Grenmaniuazinaluladems) Biosynthesis  Pathway in  Lactiplantibacillus | 01051466 | 01051363
s InendaaAiuns, 2550 plantarum and Lentilactibacillus buchneri, 2563 | 01051467 | 01051364 /
S SRR 01051497 | 01051390/
UNMIVIEIRYEVATUATUNS, 2556
Dr.nat.techn. (Food Chemistry and el e
Sirsidhneloe) 01051499 | 01051490/
University of Natural Resources and RLOBLEATS
Life Sciences, Austria, 2563 O1051AR,

01051499 /

mmﬁﬁmmmu
- Synthetic biology
- Protein engineering
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7. Ar9su1eTedwn (Course Description)
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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 technigues.
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Learning and self-development from courses taken in oversea universities. Credit equivalence

according to Kasetsart University regulation.
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7. mafureneiv (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.
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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

bicrefinery.
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7. fesuiasedan (Course Description)

winluleslviued wliuavaudnuazvasrondonms msuenvendsams milssgnivaadsaims
e’m%‘umsaan-qw‘éww%amw nendud Bawddaw fedhnm wulnignawnssy wazandinmw

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

biomaterials.
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7. A1edueseide (Course Description)
msufiReludnuasninnuaasm mulasanuildfueung agldmsguasasuusdmasanansd
fnwraniafing wagiivinwmnaniuszneums nsMenuLasmTthiauasadSrasnuRliT U Uy
On the job training as a temporary employee according to the assigned project under the supervision
of a cooperative education advisor and advisors from workplace. Report and presentation on the results of

the assigned project.
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%a‘iﬂ’lmmﬁ'anqv Chemical Analysis of Biological Materials
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7. mudtsuiieumsuiulgenedn

Laboratory practices related to 01051211

Biological Materials and Their Mechanisms.

Wuanslsvnavduriduazansafiuvid

Chemical laboratory code of conduct. Practice

on chemical composition analysis of biological
materials including both organic and inorganic
compounds.
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myufiinnamennelimngsunssuaumaniedanm i

Laboratory practices related to 01051233 Unit

Operation in Biological Process Engineering Ii

UfiAnsiamemigluimnssunszuauniiniedanm |
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Laboratory practices related to 01051231 Unit
Operation in Biological Process Engineering | and
01051233 Unit Operation in

Biological Process

Engineering II.
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Morphology, characteristics, classification and Morphelogy, characteristics, metabolisms
growth of important industrial microorganisms. Cell and growth of important industrial microorganisms.
compesition and genetic material. Enzyme system, Cell composition. Enzyme systems related to
function and energy related to bioprocess. bioprocessing.
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7. msnTyudisunsuiuugesedn

EUpL YO se3yliulse AeiAsuua
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Biotechnology in Food Industry \Wogmavnssuamsidadu wasLUdeude
Biotechnology and Innovation for A
Sustainable Food Industry
Aeiidoniewnrou T JanfiaeFeuundou Tid
Jefidendeundeuiy Ll Srdidioazrunioudy T
f1afuteseitn (Course Description) AeTue 18397 (Course Description)
nszvaumaninialy nseuiunARYeIRIVdn unumvasnaluladfanimaeanuduauas | Uiy
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ihedlelnd mevszgndlusluledn msndnlusiugedife
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TeiyUiudge

.
AiUAsuas

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.

NAE1INNAUA I WnAaTRIu AR fuTiLayninddu
metlygyr msAnwIuananiui

Role of Biotechnology for food security and
safety. and

technology, Fermented food production process,

Principle of fermentation 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
food

development. Definition of novel food, Health claim,

and trends for sustainable industry

Product development concept and intellectual

property. Field trips.

8. msdfaau

a =i o
Neazdsanuvnnglumnai 3 4a 3.2

9. quﬁLLamm1n1=mum‘m%’uﬁm-uaummg'muanm?auimnwé’nqm$w%m (Curriculum Mapping)

Neazuamuiunngluvind 4 4 3

10. wauilanINsATEIEAMLTURRYaUTaIHAAWS TS B vasdangnsdTiein
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uasduamuiiunnglumeanuan
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wUUEUBYUTUU 951877 1., 1-2

seauUTIng

madrunaluladdinin anzanmunsIINYNS

dumiheiin (wLussene-rdiams-vfnnmenues)
1. W 01051324 4(3-3-8)
Foirawive  lulolueiuaswelulaifanwdunaden
%‘a"‘mmmé’mqv Biorefinery and Environmental Biotechnology
2. miniveUiulpegumnninssiuliyyes ol
() AN lU DAY e
(v") wnsdvuanzluvdngasinenmansUaudio avinmalulad@inm
(v) Svnamztedy
() Avnanuidon

( ) wmneivdanes
(

e VR L CL A TY s b SR 1 o o) o WO
5 Juidesvuandey i
4. AwidesFouniandu L
5. uiidaviseien Fuil 21 nIngIAL WA 2565
6.  AmguszaeAlumswauy/diudsenedn

6.1 aAruEfyvasseduanuanalunisUiudn
luleFlnwes (Biorefinery) Lfiun‘:3U‘auﬂ'1s*?’fe'ﬁﬁ'cglunﬁl,ﬂ?iaul,l,ﬂaﬁamalﬂL{‘juwﬁﬂﬁ‘mﬁyu"?ﬂmw
(Biobased Products) wagndeauiian 1w (Bioenergy) AiflyargedaliiAnanufantiwasuinnssuluddlug q
fldesaronisufguatainuns aams Msung wiiau gratunssuial aadan uaznnAlAsugRa Bl
asandesfvulovislunsimuiassgisvesusznalng uanmnﬁ'lunﬁﬂ’mmqmmwnssuaéwé‘n’aﬁuuanmn

o = ' v

ArfledamsliuseTaninineinsageduiudmemiefimaiausgndidulaaldladanansenuiifing uiy
é‘ieLL'ma”astw5~1ﬂ‘:xmum‘sﬁwﬁmmmsﬁuﬁﬁ'sawé’ﬂmwwLwaiuiaﬁﬁ'amwﬁt{‘]uﬁnﬁixLﬁuﬁﬁaﬂﬁmmﬁwﬁq
Fafungivlulesimueiussmeluladfanwianndon Jwsugidomifestuumumueinsidmalulagianm
lunszurumsnaniiialininensluviaaldyar (Value chain) uasnswmuminensianmliidududais

yaAiussanaunsimisddatineiudanndeuensimuatedsdy

s =l & v oa
6.2 HaawshnTuAuian

v ¢da & v a o ¢ o w o
NARWEVNRVUNUUEAR NﬁﬁWﬁﬂﬁLﬁngﬂﬂ-&%ﬁﬂ@ﬂ‘i (PLOs)

1. WlwasidufennudAguesnszuaunisiulesin- | PLO2 Ussgndnsyurumsnisnientw vl uasBann
weslunmsairayaduidldiumeiauigaeanvng "ﬁmﬁ“%aﬁﬁmﬁ“%ﬁﬂf’} uastnnaliaeandes iy
-
aibisd il ATEIUERAMNTIUBENEIEY
2. Iiunisifuyadniiulffunanaaslivdovaudy | PLO3 panuuundndms/nssuiun1syar1geain
uazgUkuUTesaRavnsIuaaiilesfiinen | ahviitan wazdainag frunnuAndaieassa

malisAmnuimuingmanuazmalulad

nsvuaumslulaiiviueslugaamnssusing o
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HaawsmAnuAuTan

Hadwsn1aITEuivemdngas (PLOs)

3. @unTaulEuauURIAINAMTa S easTAlung

a  w - v W -
sanuuurAndusiildesinuiinnisieulu
1IN

PLO4 ¥ieusufugBuielhuussainguszasd

u

v & ol al v "
g aUﬂUﬂﬂT:‘JLUUU WAZNHUUIE VILNEIUBINUNIS
AIUANAMATHUNTNINT T UgAAMN TN YAS

PLO5 Wausetageraiiiosnieldmaudsuntas
voalan

. dvendnmisvaamstarendsluannzusuds
warth Fnsmanaluladanmdmiunsnsn
FanudAauENBnday mﬁ':lm;lmai‘nmw ms
Tdwmalulad@rinmlunisudandsrudinm ms
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muRuAngielneda nisUseduining®in ms

u

AUIAWATN ANLFUNUT s I Auiiunay
L]

2anAden wazAuMIELaLMNEALTaWRaTN
sRWiNASUaY

PLOL adunemsldyiuniduariagirnminyendy
& a «
AMFRUT I IEImanS

- auauusmheudUAnsdmivssuutdaundeus
avdu uazUssiavvasssuudiminde i say

> »
Audnwausude uaznsldivasings

PLO2 UsygnAnszuanunsmanienTw Al wazdanin
ad_ a Ly A o v_oow
WarinyaAingavialiaenadesivuinsgiu
gRaMmnTILaL Ny

- winlulafialusedudesufUinng uasiimsev
y a « & i '
amsflmefllpwiuildlunisusvenaunmlule-

v v -l .I: i
Aura 1 wasangsruuttaundsdud 2

PLO2 Uszgndnszuaunisnianianin iadl uasiniw
L'ﬁaLﬁugadﬁmqﬁu%ama’iﬁﬂamﬁaaﬁ'umms_ﬁ.w
amamnTILaLeEE

PLO4 ¥iausauiudBuitelinuussg Tnquszasd

mMiuUBufisunsuiudieein

neivuiy MEdnUiulg AefiuAeuutaq
01051322 waluladianmlugaawnssud  a3-3-8) | 0105132 WieFinuaiuasmelulabianm  4(3-3-8) | wWagusienn
Lildawmns dauandou wazwdguile

Biotechnology in Non-food Industry
Tuniideadomndou il
it Taifi

fetuesedn (Course Description)

v v

JnaaSsunsauiy

Womdsianm msvitavendsuazinde nsld
Usvlpwdvande n'rs'»'iuvj-ma%"m'm MSAUANNITINIH
sesviiafusunasaandifes Tuanaedu uily
maluladdinim wedweifanm gramnimuarsazate
AAMNTINBMTAAT gramnIsueuandnSusiong
gramnsandauarnizay dnsnwuenaatud

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

Biorefinery and Environmental Biotechnology

v

pafouninow Wil

o e
MR
a el
10

wnaassuniaudu f

U TIein (Course Description)
anudrdgyasgaamnisnluleTiviued winnns
vaeluleflniued msusguiiane whusaglaa watein
Hranmw dndusiingiens thara ensdnd Womde
Fm waluladirnmdauanden mamuquingiviauts

% sewwheniuau aandides msvsuduipgdngin

Importance of biorefinery industry. Principle of

biorefinery,  Biomass  processing,  Nanocellulose,
Bioplastic, Rubber products, Sugar, Feed. Biofuels,
Environmental biotechnology, Biological pest control,

Carbon footprint, Green label, Life cycle assessment,

1

Yudp
faBune s
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9. WAUTLERINTINTEREANTURRYOUNATIUNAN STBUIINMENgASETeTn (Curriculum Mapping)
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Measdsaauiiusngluminad 4 4e 3
o (YR w o w a
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EEANIEHTGTRE

mAdrimalulaginnin AuvgravnssNens

TwWmhein (Gu.UTse18-3 UGURns-su Anwvisheaue)
1. sddn 01051337 1(0-3-2)
Folvnwlne  UjoRmsimnssunseuaumsmsianm I
Fodrnwdange  Biological Process Engineering Laboratory I
2. niviveuiupelumneivissiudigynd fil
() MINANY I NS e
(v) mnadvianrludngasivermanstuda amnivunalulaifnm
(v") Srnawzdedy
() Anaweiden
() wnmirwdened
() ANUINTEMTUMENGAT e b RP—
3. GuiiReaSounrey Ll
4. Fuiiideuisuwdoufy 01051335 MsufURnisamemieluimnssunseurunsadanm i

(Unit Operation in Biological Process Engineering I1I)

(3

o

5. uiidavisein Fuil 21 NIAQIAN WA, 2565

6. Tmquizasdlumaiant/diuljenein
6.1 A AR vaITIEITIAzIMRA TUN TUTUUR
Waliiarannsnasuevdnnisinuwasmsldnuresuniasdias q fledenguinisiaangay
nsvvaumsmeaninlushunisaigleunataranudoudufiupudmiunsataveavadeveaum nsadn
voudaheveamar maanudn n1sndu nisgadureamad msgaduufa uasmsannveudiireveavadlagld

waluladge Tagrwnsudfinisuagmsdniauesanmsuifnislugvuuuresmsifsunmenuuasmatiaue

v

et Jiudpnsinlegduidenisadaveamaideveanar migaduuda uaznmaluladnisade

v
a

Tugsluzuuuy workshop practice iialiaanndaatuntsuivusensivfuRnnsimnssunssuaunismag

-

Banm [wazieliddndafuniswdsulasreamaluladiiddgnieldulouisimsugiatanm mswgha

myudeu uasiAsugnadidlen (Bio-circular-green economy)

a

a o o & a
6.2 Hagwsiinvuiuiidn

@ -

=l & o oa a - o
HaansMinuiulan uadwsnsseuivomdngas (PLOs)

a Y ° v - - - 03 - =
1. adugvannisituuazmisldiursuniesde 7 | PLO2 Yssynanszurunsmiimenw all wazsdinm
- » ad a B Y = v v ow
odunguiiniddmnisunsrviunimedininly | Wediuyaringiiviadan wsdunalimeasdosiy

v . ¥ . | e
sumsarelaunataranuiauiuiugiudmsy | V1MRTNRAEMNTINBE WENDY

nsanAraunaIfievaNTal NsatnYaILTenle
Y2UNAT NIANNEN NIINAU NTRATUTaIMAl

migeduufia uarnisafinvasudsisvaunailng
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uaEwiniaisufuamdngns (PLOs)

Ceseilguudansruiunisuiandniugioin

faghunedanaiiisadesfutunsunisadn
rauvaIfigYeIral nsafinvasudfievaavan
nsmnsdn nsndu magaduradvan nemady
wid uaznisadavesudedlgveunailaely
welulafge uavauisaideniznisudtamii

A5 NATIALATLYEY

b 3 1 -l
meldasdmuimamalulagdinm

PLO3 80NUUUNARAMN/NTEUIUNITYRAIZIIN
TegRuTaian warfuaa AwauAndeaineasse

v v

hnunafugaulfednslusedniawioussa

u

TagusvasAlunisviaungs Tnsuandddiiiuds
UnUm ANUSuRRYeU warnsuieanudsdiula
ULNEa

PLOG vinuminfugBunelinuussa ingussasd

- YFuuse vIms wazuiudiludiuesAannuuas

woRnssuielvidaardaefiumsasuwlasastan

vaslan

PLO5 munitesedasafiaanieldnsidoundas

Canwnewazarwidingwiueiodialunis

i & ] ) =l
fomaviimednunisie ya 8 wandsuiuyaaai

WnedatlimuinguizasAuasiivssdniaw

P I’s
asUszunar LR uving

PLO6 Aaaisaieniwilvawazniwidange fu
nguithmnelagldinuynsioansegnansedu daau

Operation in Biological Process Engineering Ill.

Laboratory Practices related to 01051335 Unit

99487 Msgeduuiia waznisainvasudadisvauvas
Fugd
Laboratory

practices on  liquid-liquid

extraction. Solid-liquid extraction. Crystallization.
Distillation. Liquid adsorption. Gas absorption, and

advanced solid-liquid extraction.

7. mafGyuidigumsuiulgesngin
TItIAY swiviulse e suuas
01051336 nMsufiEnsawenislifimnssy 1(0-3-2) | 01051337 UiRn simnssunssuaums¥anm Il 1(0-3-2) | wWasusieien
nsguIunTsEININ AAURTRmS |l Bioprocess Engineering Laboratory i wasdnude
Unit operations in bioprocess engineering I! A
Jmiideuduandou 01051335 IiFeadoumndou i eniEninfises
Feuunriou
IiineaTuumisudu Lif FpfifeaFoundaniu 01051335 udniide
Gruwdauiu
fedunesIe3n (Course Description) fraFuresieien (Course Description)
UfURnsfiseandoaiuin 01051335 n1sufifns uftamsnsadaveavaidiereanan meadn | Uiuugidieiune
wwzmhiglimnssunszuriumsnsdanm i raaudeiiguaanar nsmnndn n1sndu n1sRady | e

8.

Nsisou

TeazidaniusInglumned 3 4o 3.2

9. uNuiludnIMINITATEAUuRnYauNIRsTIuNaNsFEufaIudngasgTedt (Curriculum Mapping)

Teazdvamuusinglunined 4 4o 3

: = v a o o o : a
10. BHUALARINITATITIUATINSURATIUYDINAAWSASS Uusﬂa@ﬂﬁﬂﬂﬂiﬁ?’]ﬁ?ﬁ'\

suazdunauiuTIngluniaxun
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sEAUUSYING

madgualuladdinin auzgedmnssanens

Fwumheiin (vw.uTsers-rn I i RN Anviduawes)
2. Edn 01051362 3(3-0-6)
a _a - - - ¢ -
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- a a . ¥ . '
YRIPINBIAINAY  Microbial Metabolism and Metabolic Control
a o ) a ) - o &
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() guawziden
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(Biological System and Activities of Microorganisms)
a =y - v ar ]
4. Awseuspunwiouduy  lad
o e o a v el
5. dundsvinsein Tudl 21 nsngAN WA, 2565
6. dmguszaAlumsvau/UTulpsein
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v v - -l a ' &« . el v e ° ' r
AnugNugumaiudnivegaunididudiddyfiesamnsatludasenarszandldly
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wlade q duendnvalvesgdunidutindy 4 nmsndaarseiiane q Mdetulunssurunmnuunuasdures
a el | @ava v £ - - oo Y alal Vo e °
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ar & el v W W ‘oW ' 4 o ¢ P v o = a -l
viulguiombifianuiuatouasviviuwalulagadoln uaviethesdrmiiugunsindieivesqiunidly
Uszgnaldlunszuiumsmanalladfnmitd dydwmivgaamnssy
o e S voa
6.2 HaAwSLinYuRudEn
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uadwsAiaduiulan wadnimaisoudvamangns (PLOs)

L. siuensruumswuwuedduluiinisairewasnts | PLOL aunemisliqduvid Fiian wastunalagende
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v ¢da & v oa
Nﬁﬂﬂﬁmnmﬁunuuaﬂl

HRfWSN1TEEUF VO VIANgAT (PLOS)

4. afuranisiwmssvrdndiuunuadn TUsAleling
- «¥) s J’ | v
waziwualafindluszduidasuls

WIMTgIUEREIVNT SUDENEIEY

PLOZ UssgnANSEUIUNITNNNNEAN \ATl uazdaniw
Weluyar TmgAvdadan wartalvigenndeiy

5. afndulwnafinfaganudaideainasid (e
gndaadansiiuyantingAuniadiuianie
nsruauntsmamalulagdiniwlugaavnssu

wneaste wavdsulanulunaniirnwus

meldmsdmuinanalulagiinim

PLO3 88AKUUKAATMT/NTEUIUNITYARIZIAIN
Tngiudatan wardiuaa Memudngiasneassh

6. oansnmilnsuazniwidangwlunisadreduly
s Wegniegranisuiuyaringiumedana
senszurumamamalulatinmlugmraivn sy
wnunslaegansedu danu assUszinularliie

AINUNUY

= e
mwssmuua31:1;461?11’1:.1%7&

PLO6 Aaaisaaeniwilneuazniwigingy fu
ngutmneleeldinuenisdeansednnsedu daay

maudizuiigumsuiud e

e Medriuig oA suae
01051361 Faailvowiuniduaznisaaunu 3(3-0-6) | 01051362 wunvaddugaigiunid 3(30-6) | Wakusvain
Microbial Biochemistry and Regulation uarNMIMUAIILUEEEY wandoudoin
Microbial Metabolism and Metabolic Control
InAseaSeumnniou 01051312 FrfidesFeuniou 01051261
Trfideauunieniy Lif FunfiaFuundoutu i
fafueseie (Course Description) AeaTuneseien (Course Description) Uiuug
Fdruuazienlal madensmeniiinmuazid nizvumsainasaaearsiiluanalugdunid | feduisnyin

f aa o

Frduaeyt nmamdn msduaseiieas Iinenseau
Tuanavesgdunid lassainfduiouarmsdeuuuiidue
mMIneATAALAzNITUUATHE MIMUANNTEUILMILLMUEE

Buvanfunid

Bicenergetics and enzymes. Biodegradation and

biosynthesis  pathways.  Fermentation  pathways.

Photosynthesis. Molecular biology of micrcorganisms;
structure  DNA  and

replication.  Transcription and

translation. Microbial metabolism of regulation.

nsafandanu nsdaasisidsuss Srineluanaves
aunid Tnseadnvesdidue msdiawvudiduie ms
Fupswonfidue (Msnaatia) mIdnanedlusau (s
wlasia) Ainsweuefinuewdunid mimuaumunued-
Fuvergdunid milasitdnduuwnuaifudaiu ms
Lnswilusalafndifecdu msiesisduunuslaind
o

Catabolism and anabolism of macromolecules in
microorganisms. Energy production, Photosynthesis,
Microbial 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.
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KUULEILBVIUTUUFISE3H1 Aaan. 1-2

FEAUUIRYsYInS

MAuNAlulaBTInIn AMTIREIMNTTIINEAT

Tuumhein (w.usseng-euJfiRns-sa Anvmemia)
1. sein 01051363 3(3-0-6)

i

Foinawine walulagireufuuuifidue
Hadvnwidengy  Recombinant DNA Technology

2. meiniveviulpeglumnaivissiulbyyed deil

() A ilU NENETE.

(¥) mnalriawizlundngasivemansdudin anvdvinaluladfanm

(v) Srnametafy
( ) Anawziden

( ) wnedvidenad

() AUEMIEMTUNENGATcoeceerens L ——
3. GwideaSeuindey 01051362 wuvueATurayBuniduarnisruaNUEaTy

(Microbial Metabolism and Metabolic Control)
4. SwidesFuunieudy Lif
5. fuiidavhseien Fufl 21 nINGIAN WA, 2565
6. dmguizasdlumswa/Ufudgseiv
6.1 AushAnrasedrLasanalun1sUTuU s
walulafSreuduuwitidue umealulad Milanuddgyrognavnssumalulagianwesnamnly

Uagtu msFeuimaluladinouduuuiasyinlinmuisiugiume q Aidsrdesiuiugdmnssy Wy Su msdn
siefu msliusslenbnniaontuunyt Sadarudidudenishouiidutsgiuwasdueuifugudusude
genndnilusuian nsuiududomlifauiuaiouazaanadastuarudasnisluaissiunig
walulad@inwlusuian

v dda X o oa
6.2 naanwsmiinIuiulan

o g & o o
wadwinAnYuiuiae uadwsnsiSsuivomdngns (PLOs)

1. afuginirvesnnsldnszuauntsmedaniniiie | PLO2 Yssgndnszuaunmsmisnienn il wasdanm
WsiyarvasingRuTanaale WaluyaATmgAvdaian wasdnnaliaenadosiu

WIASEILgAAIMINT TUBENEIEY

2. @guaguuumisvesnsiiuyarmasiagiuneds | PLO3 sanuuundadusi/nsruiunisyarigeann
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v I3 v -lal
meldasdmnuinmamalulaifanm

3. viuriuluiniiandwanufisasns PLO4 vhewsuifugBuieinuussginguszad
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- oo

Amnssuiugmans Uiiiergnldvaanedueisawaznig
Guahduidue Insunsntneddn SuiinduasTusdledind
MSUSEYNANINYAT gramnTsy wwd wardawadox

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,

Yiudgeaedug mInatewud n1Ivasnsinduves
Tslawanadn Wugdmnssudmivnsaiididueinen-
Duuw wagwdnimnssulusiudesdiu msussyndnig
MENYAT GRATINTIN NTunnd uaxdawiadon Aailitn
smudaiugnTINLaz MU TS uA e

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

agriculture, industry,

Genetically modified organisms and risk assessment.

ML il Adfideuulag
01051466 Yugmansuazivaluladdnm 3(3-0-6) | 01051363 wAluladireuduuurididus 3(3-0-6) | wabusain
Genetics and Biotechnology Recombinant DNA Technology uazdgude
1
Iyniifeadeunioy 01051361 Juniidoaduuntau 01051362 wiswiviifes
Guuanau
Iyiieaioundouiu T JrideaFuunfouty i
FogueTeden (Course Description) Fafureedn (Course Description) Uiuug
Wugmanigramnsy nmasulnslanatad dnvarnieRugnITuvesdaidin inadanas | mesuiusein

8. @1A3dfaay
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MeazdganuiuTInglumned 3 4 3.2

o o o e ar 1 a 5 ‘-
9. Lmumx.ammin-szawnfnm'uwmaummgﬂunamsrsaug”mnwangmgmmm (Curriculum Mapping)
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NGO IVATIEREaliekil e, 1-2

sEAUUSUIAS

matrwelulagdanam Anzgnsmnssnyas

Fnuviein (B.Ussene-on UURM s Anwimenuias)
1. sV 01051364 1(0-3-2)
foivnwilne  wielulafneuduuwiiiduie mauftinis
%aﬁmmmi&nqv lLaboratory in Recombinant DNA Technology
2. meiniiveuiuupeglumnninssiutiyens fd
() e ALY NGUATE e
(V") wnsdviamelundngnsinemansdadin amuivmaluladianm
(V) Arnametdy

( ) Areniziden

() wnadvidaned
() NI mTUNANEAT..nenennee L3145 1
a = = ' ey = ¢ ol i
3. AwieeeSeuanfiou 01051363 wiAlulaBSrAeuduuwifidue (Recombinant DNA Technology)

viIaLsunsauiy
4. Ayriideaduuwioufu il
5. Jufidavihredin Uil 21 NINgIeL WA 2565
6. AnguszaAlumMINA/UTuUTIse 3
6.1 mwshdyvaseiTuazmaralumsuTuuse
WidnivnuzufiRnsmsatafiule msiuviinududumdue msadananaia Weldade
wuafiSetnentuuwt naufugiuddydmivnunsuiugimnssudadinsldotounsvanslugramnssy
welula8fnmlutagiu Tneviuupneasdenveademliaanedasiuiniusses wasuiulhidunmsiures
v‘?ans:mum':mmamumﬁL%‘u‘%ﬂauﬁuuuw'lﬂ%uﬁammémiﬂsﬁua\,nwau Fozaunsathauildidsvsznay

9180 uazmsstumIudaanTramanusnumalulaiiinwluigtuuarluoures

ar = 5 ar -,
6.2 HadnWIMnATUiUliEn
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HadnIInYuiuLEn uATWSMITujuamangas (PLOS)
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wazmAllabTnm

Laboratory practices related to 01051466 Genetics and
Biotechnology.

warii1tu nseTeaeulpauuarnisuaalysi
LG
recombinant

Laboratory practice on

plasmid construction, transformation, cloning

analysis and recombinant protein production.

vy Tedv il feiwAeuwas
01051467 Wugrnansuazinalulabfanw 1(0-3-2) | 01051364 wAluladdrenduuwyifidue  1(0-3-2) | WabusHadm
Adfianng MAURURMS uazwAsude
Laboratory in Genetics and Biotechnology Laboratory in Recornbinant DNA il
Technology
fivoadvuannon i IfiFeaduumioy 01051363 wioduundeud | WAsuua
Jenidpaiounieutu 01051466 JeniFeaFoundouiy Tulil Goulvivd
fpalFuunneu
foBuIuseien (Course Description) ANBBUITIEIYN (Course Description) Ufuuge
UiiiRnmsfiasandeeiuin 01051466 Wuganans UjiAnsnsamaadiagnuan nsiudng | fesuendin

8. 13tfHaY
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medvunaluladdanin ANLEAEIUNTTUINYAT

IururdIsiie (vu.ussene-sL UfURNT-TL.Anwimeaung)
1. SWaIT 01051462 3 (3-0-6)
Foimawilng waluladinswinenmns
Fodvnendings  Food Fermentation Technology
2. meivivedineglumuanivisiuuiyy e’ Hadl
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") wnaiviawslundngasinenanstudin aruirivaluladfanm
() Fvawizisiu
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FIWIYNAY

wiviiviulge

AsfilBbuutas

01051462 wrlulatnswine s 3(2-3-6)
Food Fermentation
Technology

Sniideuiounrou 01419211

- - v - o 1.
vdonseundoud luf

AoBuresein (Course Description)

winuaznsUsEgna9auvidlunisuinaiwis
wifn néifousradntusivan vlavesnseuouns
wiln FEddunsuasiedoionisuuszy uaznis
ruRNAMATH SnsAnwusnanuR

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 wialuladinsvsine s 3(3-0-6)
Food Fermentation
Technology

foaFounnou il

poGuunioniy 1l

AatuIe9einn (Course Description)

wanuarn1sUsEYnAgAuYItlunsane s
win audivnadundvosingiv inalulatinduie
nfusalusvin nssuIumIkBReImIEn UIsY
fusamns maUssduoigrindos

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.

dmiaufnd-lususseny
wazanviwRndalus
Ufumns
sndnTeividondeun
oy

UTuuadnetuiengin

8. @1Msdidou

wazBuamuiiusIngluvaned 3 48 3.2

9. uwnuiuansNNINSEANEAMUTURAYRUNIRTIIUNANISITELSINMENgRSEs183Y (Curriculum Mapping)

TeazidsamuiuTIngluvined 4 4e 3
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1A1lATes1e39n (Course Outline)
01051417 winingAvuarussyinsiamiumaluladnwenms
(Raw Material and Packaging Principles for Food Biotechnology) 3(3-0-6)

\lnsssnein (Course Outline) Fruaudalusussens
1. Introduction to Agro-Industry fundamental 1

2. Agricultural raw materials management

3. Storage, management, and quality control of agricultural raw materials

4, Food additives

o o n

- Preservatives
- Salt, acidulants, and sweeteners
- Antioxidants
- Color and flavor
- Stabilizer/Thickener/Emulsifier
5. Food packaging 6
- Packaging materials
- Food labelling
6. Migration in packaging materials during storage a4
7. Shelf-life evaluation 5
8. Sensory evaluation 9
- Different test
- Descriptive test

- Preference test and Acceptance test

5

773



W1lRTeTei9 (Course Outline)
01051425 gaawnssululeliusiduimna
(Sugar-Based Biorefinery) 3(3-0-6)

wnlpsesnedvn (Course Outline)

1.
2.
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vsoumisiiiedos

Rt

Fruaudlusussens
1.5
1.5
6
6
12

5

-



i lAse187397 (Course Outline)
01051426 waluladluleFlviueidmiuvesduainis
(Biorefinery Technology for Food Waste) 3(3-0-6)

winlasesngivn (Course Outline)

1. Principle of biorefinery

2. Type and characteristics of food waste

3, Fractionation of food waste
- Green extraction of bioactive compounds
- Pretreatment of lignocellulose materials

4. Bioactive compounds

5. Organic acids

6. Biofuels

7. Biogases

8. Industrial enzymes

9. Biomaterials

U

Suaudslusussens
6
.
12

B v v w o w o
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inlAsasedvn (Course Outline)
01051213 FEnsnsiniaaiivesiagdaniw
(Chemical Analysis of Biological Materials) 1(0-3-2)

1#11As95718739 (Course Outline)

J a - « - . -l
1. 0299787990, ANUULIBUAENITUATIEY proximate analysis, NSITHUTIENY,

B
9.

QETRIEGH
susuTasnLaensnslivie sl fiRmsnand
seloumslivoaljuRinig msAmuanans waensiwsenans
nMsUSnnesguuastiviinuidlaeiEnse Ut
memuTinaluiu

s UTnalusiu

mMsmuUTunadule

MSMUTIRLEN

mMswdsunanse

10. mMswdsunaasiulense

11. mevUSunaimasmlagld spectrophotometer #7835 DNS

12. myUTunnlusiulae Folin Lowry Method

13, Msynanmdunse

- . 1 e P
14, MTAATIEVATANUULUEULALLVIBINTS

15, imﬂuﬂjﬂmﬁmﬂxﬁ proximate analysis

U

L uAns
3



W 1Ases1839n (Course Outline)

01051235 UFURM FIAINTIUATEUIUAITVINGTININ |

(Biological Process Engineering Laboratory 1) 1(0-3-2)

WnlA59918797 (Course Outline)

1
2

10.
11.
12,
13.
14.
15.

wusdrunUiRnnsdaed 1 uasqipiasile
nslvavesvesvailuvie
NN ULAENNSHELY
IFSSARTUIALAEMTIANISNSELIUIRBYATA
NIRNAZNEY

- o v ay o«
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s Iueuuune wasnsld Psychrometrics Chart
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nsgurumMIshdemeniadianeanuion (wiaeelsdwdunsoamoslawdu)
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iinlases1e397 (Course Outline)
01051261 sruudannuazianssuvesfuid

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

inlaseseien (Course Outline)
1. umdh
2. anwnzuavpuawiivesyiuviid uasmailduselovnilugramnssnwns
-wuAiisy
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-uonfludleda
“a¥a
MY
3. dnvurieruauRdevursusuluiiasnstiiluldussTonllugranmnssuununs
4. naAsgueghunEl
awnsiBsate
-TEUUNTYUAIBIMS
-ANTINNTSIASY
“anmwIRdeyTitare 1Sy
5 mafuinvigfunidissuamnimadssendldlugeavnssuinens
vidnmsenuauiBeagiuvsdmiunisidunuramaluladianm
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wWnlaseseden (Course Outline)

01051262 szuuBinuuasiansuvedusd maufianis

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

Wlaseseien (Course Outline)
1. umi
-m9ideSesianasmnudasndeniedinn
a P & w
-wadirmeaatiinendawiu

as

2. mMfnugnuarmsTungiuvdmenuglaeimedund
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- mafivinsgaunEdieieyssyndldlugnanvnssy
- MIvAdEUMIMEeTERTasRiunsETvinnsIiusnw
- v &
4. mMIAnMaIATyuaznIsTEEnaIYe
o = « & & do =
- MuusuNsing mawdesgunsaiuasenaifoadefiudvlunsfine
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6. NSAIVANTRTAUNTE
- msneABugVEITeIiuv3e uaznannIsUszfiu
Minimal Inhibition Concentration (MIC)
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ilaseTeiYn (Course Outline)
et el W ol W
01051323 maluladanmuazuianssuiilogranunssuamsigeiu

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

1#inlAses83n (Course Outline) (UT581Y) St lusussvy
1 wusthidlemseio 1
2. unmumveaallaBinmiennuiunmniemsaiulaendy waseuddy 3
3. waAlilaBmavdin masavad ssdussneuinsaluasniseauaunpuaumsuin 3

winnssuuazuwrldulunmsiannluaunan

4. Ussavenavilnudemuingiu nseuiumskanavnsvsinluniveneg 3
fanssugdunidfiates uinnssuuasuun i lunsimuluowen

5. iedesRuueaneeod: winves AanTIMIvEin MIMUALALAIN 3
winnssukarinliunswaunluawan

6. nsmduvid : nevaunIwdn fanssuvesgiunid audivesesnisltlugramnssuens 3
winnssauwaruwnliunswaunlusuiag

7. nsauedllu : nezulunsuin Awnssuvesqiunid audBeewensnsidlugramnssuewns 3
winnssukasunldumsianniusuiag

8. anlvndusauasd: nsruaumsndn audinsliluaramnssuanns 3
winnssuuazuliunsiannluauan

9. 'lolasmoanaed : viln AR nswdn mslszyndldlugravnssuemns 5
warwinnssiagiualium e lueag

10. welulaBudauaznisuszgnd : nszviunisndn audhuaznisussundlugnanunssuewns 3
winnssukazuualtiunswaun luewan

11, euled nszvaumsndn wouled vlauavaud® msUszyndldlugaamnssuommns 3
winnssukazuildunmsimunluoumn

12. Wnslulednuaewsluledin : Somumummihiinsussyndlflugaanmnssuoms 3
wvinnssulazinldumsianniusuan

13 Tngwnms Tnvundy szuuglifuiu owmns@amihdl uinnssuwezunliunswmuiluswen 6

14. Wsiumaiden : vile aud® msndawaznisussynaldlugramnssuamns uinnssu 3
wazir lilunm s luawan

15. fpmownslmi mstunsSeuomnsll msnanagramegun avsdrsuasnsiudu 2
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Wn1Ase18791 (Course Outline)

- o - ol a
01051323 waluladfinwuasuinnssuiiogaaunssuansidedu

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

inlAseseden (Course Outline) (UTRANS)

1.
2.

10.
11.
12.
13:
14,
15.
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wnlaseseivn (Course outline)
01051324 luladlWiueiuasmvaluladtinmisuandou
(Biorefinery and Environmental Biotechnology) 4(3-3-8)

wlaseTedn (Course Outline) (UTs818) FruautTusussene
1. Introduction 1

. Principle and importance of biorefinery
. Sugar industry

. Cellulose and nanocellulose isolation

. Natural rubber industry

. Feed industry

. Bioplastic

0o ~N o0 U BWON
I L - Y . S ~ S U]

. Environmental Biotechnology
- Biotreatment of liquid and solid
- Bioremediation
- Biomonitoring
9. Biofuel 6
- Biogas
- Biohydrogen
- Biodiesel
- Bioethanol
10. Biccontrol in agriculture 2
11. Microbial mining 1
12. Sustainability and green labels al

13. Carbon footprint & Life cycle assessment 3
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wnlases18397 (Course outline)

01051324 luladlviusiuasmaluladdanmaauindon

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

wenlAses1edan (Course Outline) (WHURn)

1.
2.

Introduction

Pretreatment and characterization of biomass

- Hydrothermal pretreatment of biomass

- Chemical composition analysis

Cellulose extraction and characterization of pretreated biomass
- Bleaching by acid chlorite

- Chemical composition analysis

Isolation and characterization of cellulose nanofibrils

- Cellulose nanofibril isolation by high pressure homogenizer
- Particle size distribution and yield analysis

Wastewater quality analysis

- Indicator organisms

- COD & BOD

Biodiesel

T

i luelfinng
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wnlasesedyn (Course Outline)

01051337 U{URNTIFNTIUNTEUIUNTEINTIN Il

(Bioprocess engineering laboratory I1) 1(0-3-2)

1A11As957187397 (Course Outline)

1
2;

Overall introduction

Liquid-liguid 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

U
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laseseien (Course Outline)
01051362 WIUWNUBRTUYDIYTUVEIUAZNITAIUANILLTIUDRTY
(Microbial Metabolism and Metabolic Control) 3(3-0-6)

winlpseseien (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 absorption
- 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

FUIUTIIUTTENE
3
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W lmseseien (Course Outline)
01051362 WUNUBATNVBIIRUYIIURENNSAUANINUINU DAY
(Microbial Metabolism and Metabolic Control) 3(3-0-6)

#lAse51897 (Course Outline) Snuautalususseny
7. Molecular biclogy 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 €
- Regulation of enzyme
- Regulation of gene expression
- Major modes of regulation
- DNA-binding protein and regulation of transcription
- Negative control of transcription: repression and induction: lac operon
- Positive 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, oreanic acid, organic feedstock 3
- Fermentation pathways of enzymes
- Fermentation pathways of polysaccharide
- Fermentation pathways of organic acid
- Fermentation pathways of organic feedstock
11. Biochemical applications for Biotechnology 6
- Introduction to metabolic flux analysis

- Introduction to proteomics and metabolomics

et 45



wlaTe5187397 (Course Outline)
01051363 welulatTrauduuusifiiue
(Recombinant DNA Technology) 3(3-0-6)

1A1laT9718797 (Course Outline) Frurutlusussene
1. unmh 1
2. wénmsvesasdaluianalugdunid 3
3. msnaneiudueniursy 3
4. msvasusnlanana 3
5. vanfugimnssudmiundeaduvEdineuduuum 15

- welulagiaeuduuw
- oulesdindimng
I3 I3
- DIAUTENBUTIDIINGBS
6. wugirnssuldsiueiu 12
- Brntmhbiiemsnaneiugianizuvia
- wpdAMsNanEWL§uaANUBLeR
7. meUszynalglugaanvnssumalladfanm 5

8. FulTimdnudsAugnIsULayNITUsEIiuAIILEY 3
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inlAse518397 (Course Outline)
01051364 wialuladirouduuurifidue aeUjiins
(Laboratory in Recombinant DNA Technology) 1(0-3-2)

i lATe31877 (Course Outline) uautalusUfiRnng
1. mvFuupaeiugyiunidimemalianeiugimnssy
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- ATUNANTTVIARBILALYINTIBUNANTNAGEY
2. muansaanvedlUsiugnray
- MsiisanuAiiSugnuanienaRluTAugNNay

- nniLwﬁﬂ?ﬁw‘lﬁmﬁmTﬂﬁﬁugnuam (induction)
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mafiuifielusiugnuas
- nsesIvasulUsAugnraniindale
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1#lATe518997 (Course Outline)
01051462 waluladnmdnaiwns
(Food Fermentation Technology) 3(3-0-6)

wnlaseseien (Course Outling) TuTIluTUTIaNE
1. Intreduction to fermented food 3
2. Biochemical 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 production process 21
- Preparation

- Submerge fermentation
- Solid state fermentation
- Post fermentation processes
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Pelyuntha, W. and K. Vongkamjan. 2022, Combined Effects of Salmonella M 1
Phage Cocktail and Organic Acid for Controlling Salmonella
Enteritidis in Chicken Meat. Food Control. 133(B): 108653: 9 pages.
(SCOPUS)
Vu, H. T. K., M. ). 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)
Ong, K. H,, K T. Aung, 5. C. M. Chan, S. L. Chen, L. Ching Ng and K M 1

Vongkamjan. 2021. Whole-Genome Sequencing Analysis of
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1. NAIULATDISEUEEY fN5) Yilsde wiaunaNuINIg
Afedzi, A. E. K, K. Rattanaporn and P. Parakulsuksatid. 2022. Impeller
Selection for Mixing High-Solids Lignocellulosic Biomass in Stirred
Tank Bioreactor for Ethanol Production. Bioresource Technology

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

2. HAUITY
Sriariyanun, M., N. Kitiborwornkul, P. Tantayotai, K. Rattanaporn and P.-L.
Show. 2022. One-Pot lonic Liguid-Mediated Bioprocess for
Pretreatment and Enzymatic Hydrolysis of Rice Straw with lonic
Liguid-Tolerance Bacterial Cellulase. Bioengineering. 9(1): 17: 16

pages. (SCOPUS)

Sacthong, P., B. Ninchan, K Sriroth, K Rattanaporn and W.
Vanichsriratana. 2021. Kinetics of Saccharomyces cerevisiae
Fermentation Under Metal lons Stress During Ethanol Production.
Walailak Journal of Science and Technology. 18(6):
10.48048/wjst.2021.9133: 10 Pages. (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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Phaeon, N., P. Chapanya, R. Mueangmontri, A. Pattamasuwan, L. Lipan, AA | 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
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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)
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2021. Analysis and Reconstitution of the Menaguinone Biosynthesis
Pathway in Lactiplantibacillus plantarum and Lentilactibacillus
buchneri. Microorganisms. 9: 1476: 10.3390/microorganisms

9071476: 14 pages. (SCOPUS)
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Human Colenic Microbiota Modulation and Branched Chain Fatty
Acids Production Affected by Soy Protein Hydrolysate. International
Journal of Food Science and Technology. 54: 141-148. (SCOPUS)
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(Ed.), Introduction to Biosystems Engineering. Virginia Tech
Publishing publishing, USA. : https:// doi .org/ 10 .21061/ Intro
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Saothong, P., B. Ninchan, K. Sriroth, K. Rattanaporn and W. M 1
Vanichsriratana. 2021. Kinetics of Saccharomyces cerevisiae
Fermentation Under Metal lons Stress During Ethanol 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
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Interface Science. 611: 491-502 (SCOPUS)
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Rungmekarat and P. Sukyai. 2022, Synergistic Effect of Xylanase and
Laccase on Structural Features of Energy Cane. Industrial Crops and

Products. 176: 10.1016/}.indcrop.2021.114410: 13 pages. (SCOPUS)

3, WHAIUNIITINITIUAN MDY

gl

4. WaswvINssulddeay

Taifl




uUUWB%NUiiﬂﬂHﬂiuﬂﬁﬂﬂuﬂﬂﬁaﬁﬂﬂﬂﬁ

¢ Vs

Llonansdfiuiinveundnans Menasiusedmdnans

Y
& 3

[eransdnany Lo

Y
Yo-uwana  WwUszY nsznaguaiag
dusamsAnenseiiuUSn  Yiygen W 2546

UTIUIYNTY

FEAUAMNN

WNRITU

1. NASTULAIUIBLTEULTEY AN9) NINED WSaUNANNATINIG
Afedzi, A. E. K, K. Rattanaporn and P. Parakulsuksatid. 2022. Impeller
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Reports. 17: 100935: 13 pages. (SCOPUS)
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Production from Qil Palm Trunk Fibers Using Activated
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Bed Process. Separation and Purification Technology. 272:

118930: 13 Pages. (SCOPUS)
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Wilaithup, A, I. N. Sultan, A. K. Tareen, N. Laemsak, S. Sirisansaneeyakul, M 1
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THEZYN PLO1 PLO2 PLO3 PLO4 PLO5 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
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