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3783 IUUMNAR
AMAMSANET o
ndnswihly
AAND ooc Y38 mob  AWISINGEIEAU b 0 MusInguIEiu < an(lo-o-&)
LAEN 104 or 106" English Level 2-4
AFAN @oo* Aavzmsldnmuinewdionisieans an(o-o-&)
LATH 100* Art of Using Thai Language in Communication
UUAN @oe™ nsfnwvhluilonsauy e B(o-lo-a)
MUGE 101%** General Education for Human Development
UUAN eol* Fsudnwitensiaunmywe a(lo-lo-&)
MUGE 102* Social Studies for Human Development
UUFAN @om™™ AaurAnernmailonsanangsd + ©(e-o-m)
MUGE 103** Arts and Science for Human Development +
IununazIvIewIzautRy
WY o0& UFURNIIMaNTINeT o o(o-are)
SCBI 104 Biology Laboratory I
WY oo FAnewill o en(sn-0-o)
SCBI 122 General Biology |l
WAL @0 Wil o en(sn-0-o)
SCCH 104 General Chemistry I
WAL @ow UFtRnsiagivily o(o-n-0)
SCCH 107 General Chemistry Laboratory
WA 0bc GROU PRIV RHG an(en-0-D)
SCMA 168 Ordinary Differential Equations
WG o0& Wand © en(en-0-5)
SCPY 158 Physics Il

574 loe MIIBNA
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3187397 FnuUmMiIEnn
AMAMsANT o
Andnuvialy
WY boa  WAlUladTIN LA AL o(o-0-@)
SCBT 201 Biotechnology and Society
ARNG bom  N158NULAZNSTEWTEN SRS (e--m)
LAEN 263 Reading and Writing for Communication
IunULAZITRNITATUTIAY
WAL bee  WATIATIEY @ an(en-0-o)
SCCH 211 Analytical Chemistry |
WAL oo LATBUNTE @ en(en-0-o)
SCCH 220  Organic Chemistry |
WAL oko  @dRfEnSTULLEh o(lo-0-@)
SCMA 180  Introduction to Statistics
WNY boe  NFIATITIRUGAERSwazElundmSumAlulagT 1w en(en-0-o)
SCBT 204 Genetic and Genomic Analysis for Biotechnology
WY bee  NISWHULULIAINTTY o(o-o-&)
SCBT 211 Engineering Drawing
WNY ol AUNNAFEATLALIAUANANTYRIUATE ©(o-o-)
SCBT 212 Thermodynamic and Reaction Kinetics
WY boe  Vinwziiugiuufoinianaluladdaom o(o-n-0)
SCBT 221 Basic Laboratory Skills for Biotechnology
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187397 FnuUmMiIEnn
AANISANYT o
ndnwily
AAND ma  NITULEUONAWTUNTOINgY ©(o-o-m)
LAEN 338 Effective Presentations in English
IunuLaZITIeWIZIUTIAY
WA wom  Tuaditugw an(n-o-)
SCBC 203 Basic Biochemistry
Wn boe  UfTRnTuATiugy o(o-ar-e)
SCBC 204 Basic Biochemistry Laboratory
WYY bos  wuATiGeRug LAy IUsEgndld a(lo-on-&)
SCBT 208 Fundamental and Applied Bacteriology
WNY bom  AunakazN1saIslaUlULUAL ©(o-0-c)
SCBT 213 Balance and Momentum Transfer
Fdnwhly (Feonaueuaule) el ienizsuden &
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187397 Iuenn
AMAMsANT o
Fdnwwialy
INNY & ANNUADANEDINT o(o-o-c)
SCBT 355 Food Safety
IunuLaZITIeWIZIUTIAY
WNY o> INYURATY o(o-o-a)
SCBT 306 Mycology
WY mosd UJTRNITING TR o(o-an-0)
SCBT 307 Mycology Laboratory
WNY mos AIEEIDUAIIUTIULAZIIA o(o-0-@)
SCBT 327 Heat and Mass Transfer
WNY o ATAATIZINILTALULABTINN o(o-0-@)
SCBT 323 Analysis in Biotechnology
WNY o UJURNTIATIEINIamAlulagdInm o(o-6n-0)
SCBT 324 Analytical Laboratory in Biotechnology
WY nen WTINNINALULEETINN olo-a-a)
SCBT 343 Topics in Biotechnology |
WNY melo ATRLNUAZIFINTIUNTEUIUAIITINN en(en-0-)
SCBT 312 Fermentation and Bioprocess Engineering
Inanziuiden o

U ool MNYAA
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SCBT 339 Principles of Quality Control and Quality Assurance
IunuLaZITIeWIZIUTIAY
WNY moa AITINGUALINUTAARSAUNTE ©(o-o-)
SCBT 303 Microbial Physiology and Genetics
WY moe UJURMTASTIe ey iugmansgauvse B(o-o-b)
SCBT 304 Microbial Physiology and Genetics Laboratory
WNY noen MUIBURUANINTZUIUNTTINN an(en-0-o)
SCBT 313 Unit Operations for Bioprocess
WY mec UJURNMTIMNITUNTEUIUNTTININ o(o-a-o)
SCBT 314 Bioprocess Engineering Laboratory
WNY pe NAUANITULTIU a(o-m-a)
SCBT 361 Industrial Plant Studies
I uanzauden viodwudental o
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3187391 UUNUBAR
MmAMsAne i o
JuAnwihly
INNY & ANNUaAABDINNT o(o-o-&)
SCBT 355 Food Safety
IunuuazIvemzautIAY
WY oo INYUIAT o(lo-0-&)
SCBT 306 Mycology
WY mosd UJTRNTING TS o(o-n-0)

SCBT 307 Mycology Laboratory
WNY mos AIEEIDUAIIUTIULAZIIA o(o-0-@)
SCBT 327 Heat and Mass Transfer
WNY o ATAATIZINILTALULABTINN o(o-0-@)
SCBT 323 Analysis in Biotechnology
WNY o UJURNTIATIEINIamAlulagdInm o(o-6n-0)
SCBT 324 Analytical Laboratory in Biotechnology
WY nen WTINNINALULEETINN olo-a-a)

SCBT 343 Topics in Biotechnology |

INNY meb NSUNNLAZIAINTIUATZUIUNITTININ en(en-0-1)
SCBT 312 Fermentation and Bioprocess Engineering
WNY woe®*  pllanTIdenIamalulagiinw # an(o-et-on)

SCBT 607**  Research Techniques in Biotechnology #

A naneAuden o

57U @0 NUIBAN
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SCBT 339 Principles of Quality Control and Quality Assurance
IununazIvIawIEautRy

WNY moa AITINGUALINUTAARSAUNTE ©(o-o-)
SCBT 303 Microbial Physiology and Genetics
WY moe UJURMTASTIe ey iugmansgauvse Blo-a-b)
SCBT 304 Microbial Physiology and Genetics Laboratory
WNY noen MUIBURUANINTZUIUNTTINN en(en-0-o)
SCBT 313 Unit Operations for Bioprocess
WY mec UJURNMTIMNITUNTEUIUNTTININ o(o-a-o)

SCBT 314 Bioprocess Engineering Laboratory

WNY e ViAUANITNLSIU o(o-m-a)
SCBT 361 Industrial Plant Studies
NG boe™  WANANITIVENNALLATTINN # a(o-c-en)

SCBT 607**  Research Techniques in Biotechnology #
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318737 UM
AMANSENT ©
Fdnwwialy
WNY Ceney N133AN15gsNIIMUmAlulagyanIw ©(o-0-c)
SCBT 437 Business Management in Biotechnology
IunuuazIvemzautIAY
WNY &ano walulag¥inmuasmsussendldigagnavngsy a(lo-on-&)
SCBT 431 Biotechnology and Industrial Application
IMNY &olo nsEnuURNulugnamngsy o(o-an-)
SCBT 462 Industrial Training
WNY e 1ATIN5I98 @ o(o-o-o)
SCBT 481 Research Project |
WINY @eden dununaluladdinm o o(o-en-e)
SCBT 493 Seminar in Biotechnology |
Ideniad o

T oo MHEAn

318797 Fnumienn
MAMsAneT o
IunumazITIemIZiUTIAY
WNY <=lo 1AT9IN19798 o do-0o-a)
SCBT 482 Research Project |l

S & Ui
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3187397 FnuUmMiIEnn
AMAMsAnT o
Andnuvialy
WNY Ceney N133AN15gsNIIMUmAlulagyanIw ©(o-0-c)
SCBT 437 Business Management in Biotechnology
IununazIvIawIEautRy
WNY &ano walulag¥inmuasmsussendldigagnavngsy a(lo-on-&)
SCBT 431 Biotechnology and Industrial Application
WY <o 1A5IN19398 (o-o-b)
SCBT 481 Research Project |
WNY <™ WeInusUI YIRS olo-a-@)
SCBT 489** Undergraduate Thesis
WNY ERe™ wielulafTinmitegramnssunazdany # ©(o-0-)
SCBT 581** Biotechnology for Industry and Society #
I udeniad o

33U @0 MieNn
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WNY <clo 1ATIN15I98 b do-0o-a)
SCBT 482 Research Project |l
WNY CRe* InenfinusUsanns o(o-mn-6)
SCBT 489** Undergraduate Thesis
WNY ¢ winlulagFinmilegramnssunazdany 4 o(o-o-)
SCBT 581** Biotechnology for Industry and Society #
T o VYA
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(Curriculum Mapping): wamslua1AUIN &

m.eo ANBBUIYIIEIT

®. M ImAnw Ly

.0 nfq'ua'u'ﬁmumam{uazquﬂmam{ (Humanities and Social Science)

UUAN @0
MUGE 101

FUIAUNDY

mhein Mu-UjuR-Auaiimenuied)
msAnwvluensaLLy e CICRERT
General Education for Human Development
Laid
AU ALdIRn  warenuduiustesinAnuihluiuivdn / Sviens A
Boulosdutussevinamginssuiunuanifivesdsla ANNANNTAMUNTARILATIEN
daneviesnafinsugn  AuantRvesiudinfifsUszasd  melnsesivededouas
HANTENUYBAUANSAl / anunisel / Jaym wagnisdaasieiuuamiawily Jesiudym
visoUSuugiamnnsal / aaunisal ennsslovidenues oy wavdeen n1s
Uszgndrnufitelausuuimaudludigmnsdan
The meaning, significance, and relation of General Education to other vocational /
specific subjects; the relation between behavior and mentality; critical thinking; the
qualifications of ideal graduates; analysis of causes and consequences of events /
situations / problems; synthesis of solutions to, precautions against, or
improvements in those events / situations to benefit individuals and their
community; and the application of knowledge to solve the problems of case

studies

n&
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UUAN @0
MUGE 102

A UIAUNDY

HUUAN ®oem
MUGE 103

A UIAUNDY

a va v i

mhein (gu)-UiR-Auaimenue)
Faudnwuitensiaunmywe an(lo-o-&)
Social Studies for Human Development
Lidl
nénnsuwasguiiuguiifendestuanumsal / wgnisal / Jymiiddyues deslne

<

]

wazgdedlan 011 ITawimsvesensesssunasiamsaldAylulseifmans sy
NM3eINISUNATEY SEUUASHENA syuvaunn Msiaseiindadeuasansenuves
meiiﬁ / aounsal / Jayn waznsdsasziiiuavaunty Jesdulym visuwums
USuUss samnimnmsel / antumsel / ienuusslevidenules Py uazdsay ms
Uszgndrnufiitelausuuimaudludigmnsdan

Basic principles and theory in relation to events / situations / major problems of
the Thai and global communities, for example, evolution of civilization; important
events in historical, political and public administration systems; the economic and
health systems, etc.; analysis of causes and consequences of events / situations /
problems; synthesis of solutions to, precautions against, or improvements in those
events / situations to benefit individuals and their community; and the application

of knowledge to solve the problems of case studies

RauyineimaiiionsWanangsg o(e-lo-m)
Arts and Science for Human Development

JEtY

uywenluedn Jagtu wazeuan wnnsal / aanunisal / dapmifeniu Tmuinsd
drAynesuAatinensveslsemalnewasvedlaniudfnATegRaneWiss N15IATIE
wintadouazkansenuvaannnisal / aaunisal / Jamn waznisdunsigiiuinig uily
teafutigm vide uuvnaSudssiannimansal / aaunsel / tileasslovisonuies
{ou uazdann nsUszgndnraiiftelausuuamsudletoynsdiing

Humankind in the past, present and future; events / situations / problems in
relation to the evolution of the arts and sciences in the Thai and global
communities; concepts of the sufficiency economy; analysis of causes and
consequences of events / situations / problems; synthesis of solutions to,
precautions against, or improvements in those events / situations to benefit
individuals and their community; and the application of knowledge to solve the

problems of case studies

no
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elo NGUIYINTW (Languages)

AFNN @o0
LATH 100

A UIAUNDY

AFND @oem
LAEN 103

A UIAUNDY

AFND @oc
LAEN 104

FUIAUNDY

mhefin gu)-UuR-Auaimenuied)
Aavzn1sldnwlnedionisdeans an(lo-o-&)
Arts and Science for Human Development
Laigd
Aavzgmsldnwilne vinvenisldnuninglusmunisys n1sils n13e1 nsPeukaznshn
ilennsieansldegnagniies snza
Art of using Thai language and of speaking, listening, reading, writing, and thinking

skills for accurate and appropriate commmunication

AYIBINYWILIU o on(lo-lo-&)
English Level 1

ety

Tassa¥1s hensal wagdnvinwdanguluviuniiieadesdunisldniwdanguly
PinUszdriu ludnuugresysannsvinwensils wa 911 wazldeun1wdingy St
nagmdlunssunany madeulussdulselon mailadledulanudify nseenides
uazmsnadoaslutuFoussiuunaun

English structure; grammar and vocabulary in the context of daily language use;
dealing with integration in listening, speaking, reading, and writing skills; reading
strategies, sentence writing, listening for the gist, pronunciation and classroom

communication

AMYIDINYUILAU b an(lo-lo-&)
English Level 2

laig

At dwau hensal waznsldmedainguluuiummnedsautagiu vinwenisaunin
lundugos nsvihumumauydluaniunsaling Finvensdeulussdudonth wawiilom
Msgukaznsiladesingg

Vocabulary, expressions, grammar, and contextualized social language; essential
communicative skills in small groups; simulations in various situations; writing

practice at a paragraph level; and reading and listening from various sources

el
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mhein (gu)-UiR-Auaimenues)
AN @o& ANYIDINGYILAU n an(lo-lo-&)
LAEN 105 English Level 3
Jdeduneuy  lad
ﬂaqwﬁ‘ﬁﬁﬁﬁzﬂuﬁwsmﬂ%’mmﬁ’ﬁ N30UUALNNTHINNULNAIAN ety
FinUszdfu weznsdoussiudoninuasiSosnnudug sauaineedes fo lennsel
nseondssuazmdny  Whinundingquillfludisuszdriukasnmssnudainnms  uay
demideatfudenulan
Essential strategies for four language skills: reading and listening from various
sources, speaking in everyday use and writing at a paragraph level and short essay,
including sub-skills i.e., grammar, pronunciation, and vocabulary; focusing on
English in everyday life and in academic reading and issues that enhance
students world knowledge
FIFINE @0 NYIDINGWILAU & an(lo-lo-&)
LAEN 106 English Level 4
Jdsduneu Ll

ysannsvineenwdingy  lnenisiingiuenn uneandde anudndiu wazilleninig
115 WernudnlanazAneg19linszit anuraseneglneniuysenudenelidndne

Wendudaulan  Annnsilsdny nsussenauazgunsnataindedaiiifieuazBumasiin

Calle

nsaunuluanIunsalangeg iwﬁy’amsﬂﬂwﬁimﬁﬁ;mu MSUNEUBUATNITYINUNU AR
Annadeudesmusiuulneldnmsdrdauarussanynsy sedsaiinisininuedes
wu Thennsal meenidesiarimdviluusunivangay

Integrating four English skills by practicing reading news, research articles,
commentary, and academic texts, for comprehension and critical thinking, from
various sources focusing on the issues that enhance students’ world knowledge;
listening to news, lecture, and speech via multimedia and the Internet; making
conversations in various situations including speaking in public, giving oral
presentations and making simulations; and writing essays in various types using
citations and references; also  practicing  sub-skills such as grammar,

pronunciation, and vocabulary used in appropriate context

ne
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AFND oo nssuukagnIsTeudiionsieans o(e-o-m)
LAEN 263 Reading and Writing for Communication
Idsduneu Ll
39 ULazNTsUluanIuNITalEng o) NTRAUTIY TAUNTIN NISAANL LAZIATIZY
UDAMUAINNITAUNUT ATUTILIBUAZNITOUTOAINNIAYING U185 iﬁamu%’aa&amﬂ
WIARIANS )
Reading various types of texts, announcement, advertisement, news, report, letters,
and articles; and writing communicatively, logically, and accurately focusing on
main idea, details in paragraph and essay forms
FIFIND enenc nsdausnanulunmesing e ©(e-o-6n)
LAEN 338 Effective Presentations in English
dsduneuy Ll

nsauenaslumaidvig o Tngldnwsanguldedisgnieavanzay ielideya
Farou haula wasdiuszaviam wuawildlunsiiauenany msussenedeyanis
ad nagnslumstihiaue wagiinwemsidedahoduaunsGouinaendin

Presentation skills in the students’ fields of study using appropriate and accurate
English to deliver the message clearly, interestingly and effectively emphasizing
language use, statistics description, presentation strategies and research skills that

enhance life-long learning

N
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INNY boe
SCBT 201

A UIAUNDY

INNY an&&
SCBT 355

FUIAUNDY

a va v %

mhein (gu)-UiR-Auaimenues)
wialulagTinnuazdany ©(o-0-)
Biotechnology and Society
Laidl
ANy M wezuRaiuguiiddgmeanaluladianin nisussgndldenuing
ereans  wozmeluladvansuns  sirwidumalulafmsaumaiionnsdudu
toua wlfifieusslonllunmsiannuinauazaunmeueineg veduldin ssduseneu
YosAsliTin uazndnfamivldanaditin aonamwlutlaatu uay nansgvuluewianves
wieluladTnm Afdednumyviuaydundon
The definition, principle and basic concept of biotechnology; the application of
various scientific knowledge and information technology to multidisciplinary
purposes to improve the quantity and quality of the biological organisms; their
constituents and their products; the present and future impacts of biotechnology

on humans and the environment

ANNUaBANED NS o(lo-o-a)
Food Safety

Taig

mienuanutaendoos dam anuides duadufvineg wardunseiioraiatuain
9115 Wk Sunsemedinim Sussiemaedl wazdunsievmsmenn Wusu $3nn1s
sy msdans uaznsmsieaey sdsiinngrneuasdetsdumuasndsomsiile
ldanulasnsievetems

Definition of food safety, problems, risks, and hazards that may arise from food

including biological, chemical, and physical hazards; understanding the prevention,

management, as well as food safety law and regulations leading the safety of food
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INNY e NANNTATUANAMAINLAZNNTUTEAUAMAIN an(en-o-o)

SCBT 339 Principles of Quality Control and Quality Assurance

wdsduneu  lud
MANNITUAETEUUITNSU U wnaAedlflugnavnssalunsmuauuasyse iy
AMATNHANAIDIMNT NMTMVUANIRNTTIUAMNNNEATUI N1FTANTT MIATUALAMAN
WHAU N19AVANNTTUIUNTUUTTY LLazmimuﬂmmmwwémﬁmﬁﬁsﬁzuqmﬁw NN
(?f’gashuﬁaﬂﬁmuqu@mmw nsUsEenAldszuuAMAIM GMP, HACCP uag 1SO wooo
3’33,J‘171u’<11,ﬂ§'a<1ﬁ61‘1/13i6] TUNMSAIUANAMNIN WU & a., KAIZEN ez N15UssiliunmnImmi
Uszamaura
Principles, methods and concepts of quality control and quality assurance in food
products; standard of product quality; control and management of raw materials,
production process and finished products; principle of sampling plan; application
of quality systems such as GMP, HACCP and ISO 9000 including new tools of
quality control such as 55, KAIZEN and sensory evaluation

WNY ol NIFIANITTININ A UMALULAETINN ©(o-0-)

SCBT 437 Business Management in Biotechnology

JydsAunau  SCBT 361

MsBudusIianaznsdansesdng  mMeWaLARANE  MTeeNLUUNALUTININIHER
35UUﬂmﬂ’1WsLu3&5UUQG]a’mﬂiillLﬂ“t'mi LLa%Wﬁ’JE’NWU%ﬁﬁLﬁIH’J‘ﬁ@Q BNUNTITRNATRN N1IVIY
mMsdadmine  wazmsUisdanaiiedudwesssia  medanmsvhanuduiivedied]
Uszavsnm vinwelunisdeans sinvglumsthiauenaau uwdnnssidlevieuiugdu

Business start-up and administration; product development; the production of raw
materials to manufacturing process, quality controls and the government agencies
involved; marketing principles and conditions, marketing competition, sales
management and distribution system to consumers, and entrepreneurship;
effective teamwork technique, commmunication skill, presentation skill, collaborative

thinking
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WNY bo&  INYIMAATINEAUNINUAZAIL © (o-o-a)

SCBT 205 Science of Health and Beauty

dedunay  SCCH 103
AEnIveINTiauA A AnudUTUSTEN U MNELAEAn  IeAansn1seaniaINTY
WYIFNENINITONNS LLazmamﬁmsﬁLﬁanﬁumwLLazmmam Mﬁﬂﬂﬁﬁugﬂuﬁuauﬂ%wizﬁu
RuazaTvinANEzDIARD
How to be in good health; the relationship between the body and the mind; science
of exercise, food science, and products for health and beauty; basic principles for

skincare products

o
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©. WNMTIANIE
0.0. IPINULAEITNANILATUTIAY

1 a a < .
NQUITTINEIAIEANT (Science)

¥

WMYA wom FuadNugI sn(en-0-5)

SCBC 203 Basic Biochemistry

wdsduneu il
Tnssadauazanauifimeadanmuesiilmanas « ¥ia fo mslulewsn aln Tusiu
uazniniinase ﬂizmumimeaﬁamaﬁﬂmLaqamaﬁﬁ N1IMIVALNTEUIUNIT
deveamaiugnss Mduewmalulad wihilvesdiluana wazgesluwAsafunsihau
YDITEUUANY TUT1AY
Structure and property of 4 types of biomolecules such as carbohydrates, lipids,
proteins and nucleic acids; controls and processes of metabolism at the cellular
levels; genes and gene expression, DNA technology; role of biomolecules and

hormones in tissue functions

MYA o UfTRmMsTuaiiiugy o(o-n-0)
SCBC 204 Basic Biochemistry Laboratory
Jydekuney  SCBI 104
nslfmsaransmuauanwanudunsaiva mslfiedestiofugulunisieseiansta
lana  Auaudinmenmeasmueiivesastilueng <  Ussian  uavnalnlu
NSTUIUNTIUATUDREY
Buffering capacity for controlling pH of the solution; Basic instrumental analysis of
the biomolecules; characterization, quantitative analysis and metabolic processes

of 4 types of biomolecules
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WYY @0l UURN1sManNTIne) o o(o-are)

SCBI 102 Biology Laboratory |

Idedusan SCBI 121
nslindesganssal lassadauwaswihiivessad nmsedouiivedluana \oidefivuay
d0d  mauvsead  Mugmansuaiugmaniielsvrng  dleingiuasngingsy
Microscopy, cell structure and function, movement of the molecules, plant and
animal tissue; cell division, genetics and population genetics, ecology and
behaviors

WYY 00& UFURN1SMaNTYIneT b o(o-are)

SCBI 104 Biology Laboratory I

Jdeduney  SCBI 102
anamannvatevesasdidieluonandnsluest Wedan flsla iy uwazdad nsadagad
duiuguarnisiasuessindey seuuUssamuazmssuauidn nmsmelanasns
Iuasuvesion
Diversity of monera, protest, fungi, plants and animals, gametogenesis and
embryo development; the nervous system and sensory system, the respiratory
ans circulatory system

WM oo TN o o(o-o-a)

SCBI 121 General Biology |

dsduneu Ll

AumanvansYeIAsUBuBymesLaslanaresdlitin  wasnumeleugsyuuAdvin
nsdnaduveawad Msvelalusziuwad nisdunseiuas Nugamansuasnsussandly
WRAMIIAIINTT  MSANWIANNAURLSBTImuIMIazaynsdsy  dnaiveuas
PN UTIYINY

The carbon and the molecular diversity of life; the energy transfer through the
living systems; the organization of the cell; cellular respiration; photosynthesis;
genetics and its applications to concept of evolution; phylogeny and systematic;

ecology and conservation biology

[clcd
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SCBI 122 General Biology |l
dsauneu  ladl
ANITANVANEMNETINMRNEETIn  Aumanvanemetin ety JUSsuazhi
MseuYeEIuine Yesiiy AmnumanvatemeiInmwedn uazgUazuihiing
MU0 IIZLaZITUUOTEIZANN o) Y09dn)
Biological diversity of life; plant diversity; forms and functions of each part of the
plants; animal diversity; forms and functions of each part of the animals
WAl eom Al o en(en-0-)
SCCH 103 General Chemistry |
dsauneu  ladl
USnauansduiug lassasvesney naufiusaiall ialvessglumvdniazunsuddy i
3uni3d wnliluedes wildwindon
Stoichiometry; atomic structure; chemical bonding theory; representative and
transition metal elements; organic chemistry; nuclear chemistry; environmental
chemistry
IMAU moc Lﬂﬁ‘ﬁ’ﬂﬂ © en(en-o-1o)
SCCH 104 General Chemistry |I
Idsauneu  ladl
gauvnarnansial  saummansed aunanll aunaloesu Iwdhwedufa vewvad uay
SRNILIR
Chemical thermodynamics; chemical kinetics; chemical equilibrium; ionic
equilibrium; electrochemistry of gas, liquid, and solid
Was wow  UfTRAMaIATilY o(o-m-o)
SCCH 107 General Chemistry Laboratory
JUsAunau SCCH 103

v
¥ U A

wiadiavlumaedl uwasmmeassiiieatesiuilomiigalinily: gaumedl saurans
a a [ L3 a a6 o 6 a a6 a € a a2

wil Tifuel mMsdueseiansdunsd nsdaasevanseliunid nsieTenidaliuu

Uffsensauanasn1slninsn vauds waz nsdnaedluiana n1siniinwensdoansaanug

maail MIRNTINYeNITYuTIAUEDY
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General techniques in chemistry and experiments relating to lectures in general
chemistry: thermochemistry, chemical kinetics, electrochemistry, synthesis of
organic compounds, synthesis of inorganic compound; quantitative analysis, acid-
base reaction and titration; solid state and molecular modelling; practicing
communication skills in chemistry; practicing teamwork skills

WAL bee  LAITIATIER @ en(en-o-)

SCCH 211 Analytical Chemistry |

Idsaunay  ladl
miﬂimﬁumamaﬁaga mMsieseilaetnin  msieseilaeiines mslmsn uas
MsUszend augansazaty Msguiedns mawieuasiegafionsiesgh nsld
Iniadlunisiszimaail 3nsuen Wy AMsaiacmedvinazats wag n1sldanly
salnUlwdvinmeied (Msgendunadegluanaiazoznon)
Data evaluation; volumetric and gravimetric Analyses; titration and its applications;
solubility and equilibrium; sampling and sample preparation; electroanalytical
chemistry; separation techniques i.e. solvent extraction and spectroanalytical
chemistry (molecular absorption and atomic absorption techniques)

WAL bbo  LALBUNIY o en(en-o-)

SCCH 220 Organic Chemistry |

dsduneu Ll
Tnssasaluanauazmssuunansdunid URsoluadiduvdd msSondeiniiBunid aw
gslawdl nsduAsIsikasUiseveslslaadanu dafu dalau ezlsudnlalasasueu
a1selan daneged uariluoad-ses danlen wazAlau nsnAsuanddnuasoyius el
Aslulawnsy nsneziilu 8l
Molecular structure and classification of organic compounds; reactions of organic
compounds; nomenclature and stereochemistry; syntheses and reactions of
alkanes, cycloalkanes, alkenes, alkynes, aromatic hydrocarbons, halides, alcohols,
phenols, ethers, aldehydes, ketones, carboxylic acids, carboxylic acid derivatives
amines carbohydrates amino acids and lipids

WA 00 WARANE an(en-0-o)

SCMA 118 Calculus

dsduneu  laidl

&0
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MNP ooc
SCMA 168

A UIAUNDY

INA oo
SCMA 180

A UIAUNDY

afln nzdeiiles TomuavandRvesoyiius eyiudvesilsriduiivada flaiduasniiiiu
Herduardmas ferdunilnadn Heiduslnadfnniu foitulemeduanuasileidule
wiasludnandy MaveuiuslaeUSens suiussuiuas nas1udeuius n1sUsseninig
weuius sUsuudlimvuauasndaninaeilalnia Ufeyiusuasnismusnus weila
NsmMUTILS Usiuslinsawuu  nsussgndnismusnus ddvetiuduazeaynsuetiu
flefduesvansdus afnuaranudeliesesilsidureananefuus oyiustes nasg
WeeyiusTinLarayiussI

Limits; continuity; definitions and properties of derivatives; derivatives of algebraic
functions, logarithmic functions, exponential functions, trigonometric functions,
inverse trigonometric functions, hyperbolic functions and inverse hyperbolic
functions; implicit differentiation; higsher-order derivatives; differentials; applications
of differentiation; indeterminate forms and UHospital’s rule; antiderivatives and
integration; techniques of integration; improper integrals; applications of integration;
infinite sequences and series; functions of several variables; limits and continuity of
functions of several variables; partial derivatives; total differentials and total

derivatives

AUNL TR YRSy an(n-0-b)
Ordinary Differential Equations

Lud

mMsuugthaumsdseyiusansiy aunsidseyiuidadusudunis aunadeeyiudlids
Wusudunils msuszgndaunssusiunis aunsdseyiudiBadususiuass msuszynd
ANNTTUAUARY AUNTITUAUBUAUGY TEUUANNSIBUAY W3NS Awesiiuuud
Introduction to ordinary differential equations; linear first order differential
equations; nonlinear first order differential equations; applications of first order
equations; second order linear equations; applications of second order equations;

higher order linear equations; systems of linear equations; matrices; determinants

affean s o(o-0-&)
Introduction to Statistics

Luigd

punvzily fuUsduuaznisuaniasmnutinandu nsAannenedemans 113
wankatANLasduLuUTAY @iANTIN N1TUANKAIBINTAUMIBEN NMSUTZLNA

WUURA NSUTBLNUALUUYIE MInadeuauyigiu n1sidvendwisatadewiu

&
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Probability; random variables and probability distributions; mathematical
expectation; special probability distributions; descriptive statistics; sampling
distributions; point estimation; interval estimation; hypothesis testing; elementary
use of statistical software
Wid ot WENF en(en-0-0)
SCPY 157 Physics |
Idsdunay  ladl
naeans namanivedlva aduuazimumans guvnarans
Mechanics; fluid mechanics; wave and optics; thermodynamics
W o&s  WaANd o an(en-o0-o)
SCPY 158 Physics |I
dsduneu Ll
liuazwiwvidn nuiduivenm namaninioudu Aandduades Handveseunia
Electricity and magnet; relativity theory; quantum mechanics; nuclear physics;
particle physics
Wil oo UiTRMsTANA D0 o(o-aro)
SCPY 191 Introductory Physics Laboratory
JeeuTIn SCPY 157
nMnaasssysuiey eafuuiahideluseio) e ods WEnd o way mild odw
Wand ©
Introductory level experiments in some topics in SCPY 157 Physics | and SCPY 158
Physics |I
WY bo  NMTIATIEITUEAERSuazBlund S umAlulagYIn I an(n-o-o)
SCBT 204 Genetic and Genomic Analysis for Biotechnology
Idsaunoy  ladl

Usgiyiugmans lasinstluy degranalulagdinmmesuiugeans nssnine
IFURUGANENT NFNN1TA1ENEANIRUINTINVDLLLAG Nauflastulay NTUUYAves
TasTulonuuulilpdanadlulefa  mswauiudiloufusasiug  msfnwiwasuinis
Jansiufulasningnsmsdanm  nmshusuitluesnslifiduerosnewuy

F199 PInTaumnA ouUIAENT NMITERINIVRIENININIUTNTIN 1sARRuTLLtY N3
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INNY bee
SCBT 211

F1UAUnNDY

MWNTY oo

0EATAANIINUTNTTY wialula8nsvensduufidueluuidens  wanugmans
andeonssuvedasiuloy  Blunwesiywd AnuwUsiuTwuyevedastulauvise
Taslalon welulaBnadfiuswaulastulentunsusulseiug mealuladanmdesuilld
glunvosuaiise Bad uarlifa numaiugnITmuensad N1SAIANNITUANIDBNYBY
Fuazinalulagnisauaulusunsumaiugnssy  walulagiugieanssudluy  Tshley
nswarsUlon wugmansvesnsaigyuazmaluladleauis Wugmansiddiiamnnisuas
U nsiugmansiun1suTMSIANITANUMAINTIAIENNTININ. SNYUENINTUGN TN
Uhnamagauudsiumaiugnssuiunmsidouasiaundnuasmaiusnssudiil
AMUFIAYNILATYFND

History of genetics; genome project; examples of genetics in biotechnology; logic of
genetics, Mendelian genetic principles, chromosome theory, division of mitotic
chromosome set and meiotic chromosome set, test crosses and breeding, study
and management of mutants and biological resources; genome mapping and
utilization of genetic markers, bioinformatics, molecular genetics, replication,
recombination; DNA sequencing, PCR technology, cytogenetics, chromosome
architechture, human genome; chromosome set and chromosome variation,
chromosome management and strains improvement, biotechnology using virus
bacterial and virus genome; language of genetics, genetic engineering, genomics,
proteomics, transcriptomes; developmental genetics and cloning technology,
evolutionary genetics and population genetics for the management of biodiversity,
quantitative genetics and genetic variation for research and development of

economic traits

NSIWYULUUIAINTTY o(o-0-@)
Engineering Drawing

Laidl

wuadinUszend nslgunmeadlsnsvin (1 o 15) mslivwems@euiuy 113
Founmlolowedn seudn (MW o §7 b wUU) amdnvestudndmngy wuu
anUnunssuvestiulezlssnu

Applied geometry; orthographic drawing (two dimensions), dimensions and notes,

isometric and oblique drawing (three dimensions), section drawing of ‘engineered

parts; architechtural layout of house and factory
QUUNAAARNTILAZIAUAIANSVRIU AT B(o-o-c)

&xX
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SCBT 212

FUIAUNDY

INNY bloe
SCBT 221

A UIAUNDY

Thermodynamic and Reaction Kinetics

(S

autivesansuians ngdefiviweuneslulauwifindluszuudauazszuula lounial
vdnA3ANanvesU RS eil Wy ndninasinIsAIAmMEnI IS IvesEINNT ARSI
nsAnuAuaNTRvesuiUASsmaTan “loulel” fusdnuurvedasaii naln
Ms13sUFATeN Msdnnguuaznisiiende nsadauenuazisnsiliuians sz
AnudnuriidAylumatiiten wu melesgdimintinlnans anuaansalumaiss
U301 A pH wavgampiifieulsilisejizenlddiian anuiaiosvesoulesiuazdadedil
wansEnusieALafies nalnuarvaumanivesl§Azefissfeeuluduuuiinda-wumy
ffFuamifissiien volunsdilifviedmsudmTesnsefuuuusig

Properties of pure substance; the first law of thermodynamic in the open and
closed systems; enthalpy; fundamental of chemical reactions, rate; the properties of
the biochemical catalysts “enzymes” concerning their structures, mechanism of
catalysis, classification and nomenclature; isolation and characterization and the
determination of enzymatic activity, conditions influencing the enzymatic stability
and activity such as pH and temperature, mechanism and kinetics of single substrate
reaction catalyzed by Michaelis-Menten and allosteric enzymes in the absence or

presence of an inhibitor

FinwriuguufiRnmameluladfanm o(o-n-0)
Basic Laboratory Skills for Biotechnology

SCCH 107

Finwriuguisidudmiunsufsinuiumeluladianm - alesssuuazauaends
Y0IAULDY BU uardawanden gunsnidessudmiumaufiRoumaneluladdinm ns
Famatn mswdsvansazats msldiederiamanudunsaua  mswSsuansiifinang
WHTEA9Y  NISNSENENTAAIEINTTIULASNTATIINTINNNTTIN NswseugUnsalld
Usoadle nseiouasazans uavensasate mstuiina uasnsvisenumanis
neaoe walansiauduiiuegdivss@nsam fnvelunisdeans sinwem IT

Basic skills required for biotechnological laboratory; ethics and safety concerns on
self, others, and environment; general equipments used in biotechnological
laboratory; measuration; solution preparation; pH measurement; serial dilution
technique; preparation of standard solution and calibration curve; media
preparation and sterilization; data records and experimental report; effective

teamwork technique, communication skill, IT skill
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SCBT 208 Fundamental and Applied Bacteriology
Awdedunou  SCBT 221
HugIUNUIaTIMEveLUAlty NefulaTIas Azt 81113 MIASyLAule

1Y '

MY wAENISAIUAN AR wAzNsUTsENAldLUATISBNau@Asnen I3
UfiRnsnaaesneg laud nmsfinwuuailiselagldndoanssml nsdoud wadlanns
vaeaitle MawmitNsLABITe nMsusnanewuguIans  msdmdenaneiiug ms
Swunelln Masdss mInviina msdviheuuaiide wasanudaeadly
euUlAns uuAenssuilevieuiuddu a3esssn Fwenis T wnAnuaznsNs
WNUNITTTUDENNAT9ATIA

Microbiological fundamentals of bacteria regarding structure and functions,
nutrient, growth, death, and control, as well as the importance and the
application of major groups of bacteria; laboratory experiments on studying of
bacteria by microscopes, staining, aseptic technique; preparation of media,
isolation of pure culture, selection, classification and identification, culture,

quantifying, and preservation of bacteria, and also safety in laboratory;

collaborative thinking, ethics, IT skill, creative thinking and planning

WNY oo aunawaznsaelauluusiy b(o-o-c)

SCBT 213 Balance and Momentum Transfer

deduneuy il
ANUFENTUESENIMIE WY AHToU waUlUFULUUAIY ARIIALAYNE 9T
voslvaUszianing wazauautAivisinslelad usinsiweseslvatiegluanmis ng
vsuna nsmewluudusasndnuvewedlvaiimdsadewdi  mslualuszuuriela
MyingnsINsina nsniulagnsHauvedlra Qﬂﬂifﬁﬁﬁﬂﬁ“ﬂmlﬁamgauﬁ
Relationship between mass, energy, heat and work in several forms; mass and
energy balance; various type of fluids and their rheological properties, fluid static,
equation of continuity, motion and mechanical energy and their applications to
fluid flow, flow in closed conducts; measurement of flowing fluids, agitation and

mixing of liquids, fluid motive devices

WNY moen ATINEALITUTANANTYAUNTE B(o-o-c)

SCBT 303 Microbial Physiology and Genetics
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JeUsAuneY  SCBT 306

=

ﬁ'ﬁﬁ‘mﬂLLﬁ%ﬁuﬁqﬂ’ﬁ‘i@J‘U@dﬁﬁu%%ETU%Lm/lLLUﬂﬁL%EJLLﬁ%L%Ia’ﬁ N3IANISISYLAULADY
AUNTE Haseiiddgyronisasaivla n1sEIseIMSdwad Igdnsnisuuaead
N13MBUAUBIABANITIATEA INUATUDTANUATNITAIUAN FAUAIAATNITIATYAULA
fnaingwesqdunid  udniugruiuiugmansuazoyiusmans madadiuiug
Aminssu laseads nifl uaznisuanseenvedu nalnnsdenueniuiinatoiug uay
N15UsEENALEAINUTIURUENTTUVRRAUNTE
Microbial physiology and genetics of bacteria and fungi; measurement of microbial
growth, requirements for microbial growth; nutrient transportation, microbial cell
cycle and differentiation, stress response in microbes; metabolic pathways and
control, growth kinetics, microbial ecology; basic principles of genetics and
molecular biology, recombinant DNA technology; gene structure, function, and
expression, mutation and repair, applications of microbial genetics

WNY noe U RN sassInenuasiugmansqaunse b(o-a-b)

SCBT 304 Microbial Physiology and Genetics Laboratory

JydeAunen  SCBT 208, SCBT 306

a

watlianlglun1sinn1seseyiulavedunsd  NMSAIMENIINSISYLRULAYBIRAUNTE

a

nanaRTigAuYIsadty nsAnwannzedeaiidnadensaigiulavesgdunis wmeida
msdadieBu  nsvuumsAsundy  mstmanaliadhgivad  n1sdmdenuuniiFen
AnanURnufeIn1s nsuenuazdasiginatalin nswauiugludad nalianisvhauduy
inoneiiuszansnm inwelunisdoans

Techniques for microbial growth measurement; analysis of microbial growth rate,
growth vield, study of stress response on microbial growth; techniques in gene
manipulation, conjugation, transformation; screening of bacteria with desired

characteristics, plasmid isolation and analysis, yeast mating; effective teamwork

technique, communication skill

WNY noo Fnguing ©(o-o-&)
SCBT 306 Mycology
JwUsAuney  SCBT 208

21NNTIN WA WINTLSN¥LAR1831 (SUllankarsun) dugIuine) ansemsuas

N5 AULY LUWNUETN N15FURUS TYINTTI0 N15ThUNUTELANLAZIYNTIT Y
a

Y9331 NIOUBNKAZIAUSNY NardnTisradsuaznsldussgndld unumesssily
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ANNY enoel
SCBT 307

F1UsAUnNDY

INNY enloen
SCBT 323

F1UIAUNDY

Fandey TTluINIuSuasdnaume MIATUALLALAITANINT

Kingdom fungi, fungal like microorganisms (slime molds and zoosporic
organisms), morphology, nutrition and growth, metabolism, reproduction, life
cycle, classification and taxonomy, maintenance and preservation of fungal
cultures, fungal products and their applications;, the roles of fungi in the
environments, medical and veterinary fungi, fungal controls and antifungal

compounds

UHURNTINe TN o(o-o-)
Mycology Laboratory

SCBT 208

wadlaftugrunaznisliiedesdiodestudmiunsfinus duguineuasndnstin
V8T BN MausNuarUsTeiaeslusssumd manueukasfiuinwn ns
as19tnTzdnlues nsdadenafindnansfiduselend wmadanisiiaududiy
a8138UsEaNS AW vinwrlunisdeans

Basic techniques in mycology, use of basic equipment for fungal study;
morphology and life cycle of fungi in various groups; isolation and identification
of fungi from the environments; maintenance and preservation of fungal
cultures; detection of fungi in food, screening of fungi producing useful

compounds; effective teamwork technique, communication skill

MR TIzINILnAluladdanw b(v-o-&)
Analysis in Biotechnology

SCCH 211

wdNMI  uazkumMNTUszendnmslensilogieiesdle  Mylesgifiogisng
Aerdestunszuauns windel  wanaesldaingaamnssumamaluladiinmuasd
Aoades  wnfelunsduiiedns mawIoufods  msmauuniengiimga
sufoudtnmsldiniosion Wensimsedaudimemenm Wud wdesinseiie
dula pdesinanunila 1w3eeTnd 1A3es Thermal Analysis waznisiasieviniaadl
I6un wadlamefnauaraerinlasunlans i@l wee awelnsalad (NVIR, IR, MS) srad
USHnauarAun W

Principles and applications of instrumental analysis; analysis of samples related
to processing, products, by-product from biotechnological and related industries;

concepts of sampling and sample preparation, planning for analysis, and
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methodology; instrument operations for physical analysis i.e. texture analyzer,
viscometer, colorimeter, thermal analysis, chemical analysis i.e. gas and liquid
chromatography, spectroscopic techniques (NMR, IR, MS) in both qualitative and
quantitative aspects
WNY aloe UFURnsiassimnanalulagyinn o(o-are)
SCBT 324 Analytical Laboratory in Biotechnology
IdeAunau  SCBT 221
Bshesen wariinfanisldiedesiiossy fdedestumaluladfnim ieldlunns
It Faba e R e AN A TV U IS EAT U
Methods of analysis and operation of analytical instruments relating to
biotechnology for quantitative and qualitative analysis
WNY enloe NIEBMANINSDULAZLIA o(b-o-&)
SCBT 327 Heat and Mass Transfer
JyUsAuneu  SCBT 212
wannsaneloumniou nisihauisuluvanuzaslazlingn nMswAuTauLUY
DavzilazluUTIAY NTLHSIEAINToU N15018loUAINTOUTDINITAIULULLAZ NSO
gunsainsanglounnusou nsaneleutiakuuMswnskaznIsnl aunsalnisaneleu
u3a
Fundamental concepts of heat transfer; steady-state and unsteady-state heat
conduction; free and forced convective heat transfer; radiation heat transfer;
condensation and boiling heat transfer; heat transfer equipments; diffusion and
convective mass transfer; mass transfer equipments
WNY encen Wonunaluladdinivm e olo-a-@)
SCBT 343 Topics in Biotechnology |
ndeduneuy  SCBT 208
unauAfemameluladTinmdiviuarte uazdaanm auanuaulavenindnw
Current and qualified research topic of student’s interests in the field of
Biotechnology
WNNY el NSUANLAEIAINIINATLTUIUNITTININ an(en-o-)
SCBT 312 Fermentation and Bioprocess Engineering

[cdcd
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IdeAuney  SCBT 213
wé’ﬂﬁugmmiﬁﬂmmﬁamiaaﬂLLUUTuﬂizuauﬂﬁiﬁ?jaﬂﬂw N30RNLUUFATEIMNTAINIY
9Auv3d faunarmanivesmaaiauivlnwaznsaivanslaedunid  wianseuiunisi
WiNgauiuFURUUMIaseansveedunsd  mallANSAUANNTEUINAT  Nskuzi
nszvIuMILenasthvsneiolldnan Ansigeving
Principle of biological (especially fermentation) processes calculation and design;
medium design and optimization; growth and product formation, kinetics of
microorganism; process design and control; introductory to unit operation of bio-
product separation

INY e MheUFUuRNIINITUINMSTINN sn(sn-o-)

SCBT 313 Unit Operations for Bioprocess

wdedunew  SCBT 312
nannsuazIaztdunnsviuveaensuans1eq lugmanvnssuiiieideaduin
wazduall Yymlunsyuiumandawareanwuulunsyuiumndnlulssnugnamnssy
The basic principle of unit operations concerning the chemical and biochemical
industries; problem solving in the processing and design of the machinery for the
chemical and biochemical industries

WNY Mo UURNITIAINTIUNTEUIUNSTINN o(o-en-0)

SCBT 314 Bioprocess Engineering Laboratory

wdedunew  SCBT 312
nszuumsliiesessielusedunsgaanvinssu dwdunsnin msataans nsviluens
nsmuRunszuums  madenisihouluiiveddivszdniam  vinweglunisdeans
Vinwelunsulauonadny 9385530 VINBena 1T WNAALAZNITINHHUNITTINUES
a519a55A
Processes involving pilot-scale equipment for fermentations, separations and
purifications of biological productions; process control; effective teamwork
technique, communication skill, presentation skill, ethics, IT skill, creative thinking
and planning

WNY &ano wialulagTinnuasnsussendlddgnainngsy an(lo-on-&)

SCBT 431 Biotechnology and Industrial Application

Wwndefuney  SCBT 314

[cdcd
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ANNY no@
SCBT 361

FUsAUnNDY

INNY <ol
SCBT 462

A UIAUNDY

INNY @xXen
SCBT 493

wdnmsmaluladtinnlunsednuasiannssuiunsuaniidilssansnmuasiuaie
dwsugnamnssudinin lawn nsuAnueanosaddMuTamANLATATeNRN NMIKER
nsnezdily N1SNANNINBUNTE NMINAlUsAuadRY n1snaneulsl n1suaneUfTIue
wardafast  mandnansedlaglidusuffontinuuoiased  nsUssandld
weluladTinmlumsianisdunnden  nguneiifeadestuanuuasnienisdanm
nindaumsilyguaznisnsiasuiilionisiesennuidegnisianngsia sinwgma I
NN ATFUATIZN LUIAALAZAITINUNUNTVINUDENAS19ETIA

Principles of biotechnology in production and development for efficient and
modern processes in bio-industries such as alcohol for biofuel and beverage,
amino acids, organic acids, , single cell protein, enzymes, antibiotics, and biologics;
application of whole-cell biocatalyst for production of bio-based chemicals;
application of biotechnology in environmental management; regulations in
biosafety; intellectual properties and patent search for translational research or

bio-business development; IT skill, synthesis skill, creative thinking and planning

NAUANIYULTIIU o(o-an-®)
Industrial Plant Studies
SCBT 312

nsfenvulsanugaavnssukazantuITeNinanssuNMNEnvseI TN Teaiung

[
o 1

UszgndltineluladTanw loun  geanvinssue s e wafldael Geawilisdives
NIEUIUNITHER warnsusmsianmslugnaimnssy vinwelunsdeas

Visit the industrial plants and research institutes emphasizing on biotechnological
processes such as food industries, pharmaceutical industries and chemical

industries; production process and management; communication skill

nsenuuRaulugnainnssy o(o-n-6)
Industrial Training

SCBT 312

nsEnufiRnululssugeamnssulutadanaseuiunategades « dUam
Work-internship in industries during the academic semester break for at least 4

weeks.

#ULUAUlAgTIN N @ a(o-an-@)

Seminar in Biotechnology |

4]
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JeUsAuneY  SCBT 361
DXy o e & ) v Y W < A % 5%
AT IAUNUIVINANIASIATUSEUN o Tk Inesndaduuuaziluseslanls wided
a P ) aal
Wi umalulagdinn

Student’s presentation for a one-hour seminar on various topics in the area of

biotechnology
WNY <o 1A5IN19998 @ o(o-o-b)
SCBT 481 Research Project |

JwdeAuneu  SCBT 304

nsvidaiauslasinskasUfuiRnuideluidenisanvinalulagiinm sedeuainy
Uaandelurioddfiainig auaulagenansd inwelunisdedans Minvelunisuauenau
LLu’aﬁmmiﬁ’mﬁaﬁNﬂuﬁU@Su IYTITU TINEENN T YIN¥ENTEUATIENR UWUIAALAZATS
NUNUAITYINNUOENES9ETIA

Writing a proposal and conducting a research in the area of biotechnology;,
laboratory safety under the supervision of academic staff(s); communication skill,
presentation skill, collaborative thinking, ethics, IT skill, synthesis skill, creative

thinking and planning

WNY <o 1ATIN1TI9Y o do-0lb-a)

SCBT 482 Research Project Il

wndefuney  SCBT 481
nsuiRnuideluidenisanvinalulagdinim  msdnauenauides  auaulag
919138 sinwglunsdeans inwelunsiiauenany uwnAnnssmierauiugdy
IYFTTU VINWEN T YiNwen1TdUATIZN LUIAALAZNITINUNUAITNNUDE AT 19853A
Conducting a research in the area of biotechnology; research output presentation
under the supervision of academic staff(s); communication skill, presentation skill,

collaborative thinking, ethics, IT skill, synthesis skill, creative thinking and planning

lo. IWUBNIZMULEDN
WNY o wealula8Tnmieatuuuas an(lo-en-&)
SCBT 207 Insect Biotechnology
JdeAunau  SCBT 204

¥

WALUlAETINNUUAIRIUATEAUTNEIAEATIUFIY AUAINTUTEENALTUNAY VSOHANER

&l



seiviyan M3 O [ien AMZANEIAENT

Ul  WaNgnTInenmansingia avivimalulagdinim Ay malulagdinm

PoIuNaLAaYsElEvIN19F U T N9NITUNNE ATINBAS PREAINNTIN LAE
Aauanden adsufnisnde LagRAUINTE UM THANA B U uIANTIT seAvEand
o1fsmNuIMsiuTusmans uaguginIngsy waznisiesenud oifiansimun
5509 MUNINTFIUNANUUADANENIFININVB LA wadansienuduiinednd
Uszansnn vinwelunisdoans

Insect biotechnology including basic research and applications of insect and/or
products of insects for research, medicine, agriculture, industry, and environment;
production and development of effective insect strains based on genetics and
genetic engineering and translational research for bio-business development
following a standard of insect biosafety guideline; effective teamwork technique,

communication skill

WY oo ANUasadBlaze T suiBaumAluladdInIw o(o-o-c)

SCBT 300 Safety and Occupational Health in Biotechnology

1dsAunay  SCBT 208
mnuidssazunTeluriesufiRnisuazaniuivhaiu ngmnouazunUfiRsua
Uaensuuazeandiounds anudasadusumenn swed dudinim nsldiaiede
N153AN15VeddunTIe N15IANT1TURWN Lazunulaneuluan1izaniau Mg
nstiAnwlunueTewduaswuufiRnuauUaendelugaaivinssy an1udny
DIANTIVG LAZADIUNYIUIS
Hazards and risks in laboratory and workplace; rules and practice for safety;
physical, chemical, and biological safety; safety operation procedure for
equipment; waste management; accident and emergency response; occupational

health and safety practice in industries, academic organizations, research

institutes, and hospitals

WNY e waluladTinmiRgduiiy b(o-o-)

SCBT 347 Plant Biotechnology

w1UsAuneau  SCBT 204
vdnmslimaluladfinnmeiivnUszendie Ui snssuiunisndaiia wagnnsfam
AL YasHARSuTINTY ATiadiunsnzFseaduasdedefiv iien1sveteiug
iy Mafiusnuniiug wasndnasddgyaniia n1snsavaeuntsiuLUsvedaeiug nsdn
inlvinaneiug nsviaeulustanatad watlasulasluley NMsAIUANNITHAAIDaNYRIEY
i wogwadamadiuiugimnssuiion1sdauus Wusnssudie

The fundamental concepts of plant biotechnology applied to the quality

(]



seudygn Me3 O Clen AMLINYIANENT
Ul  WaNgnTInenmansingia avivimalulagdinim Ay malulagdinm
improvement of plant productivity and their products; plant cell and tissue culture
technique for micropropagation, germplasm collection, and productions of the
useful bioactive compounds from plants; technologies applied for crop
improvement; somaclonal variations, induced mutagenesis, protoplast fusion,
controlled gene expressions and investigation of genetically modified plant through
genetic engineering
WY mee UfTRMTmaluladthnwmAgatudie o(o-are)
SCBT 348 Plant Biotechnology Laboratory
JydeaRuneu SCBT 221
N15USUUTINTEUIUNITHEANY Uagn1IRAIUIAMAIN YoINaniwaINY AlARIUNIS
wzdssaduanieBoiis tionsverewusits mafuinwitug wer mansaseunsiy
wsvesanewus uazmaianiaduiuginnssuiienisnsaasuiugnssuiiv uaznsden
Fumiiauaneg saniadguaziensy  wadiamsvheuduiiueiedivssansam finuely
nsdeoans
Quality improvement of plant productivity and their products; plant cell and tissue
culture technique for micropropagation and germplasm collection; technologies for
DNA, RNA and protein analysis as well as investigation of genetically modified plant;
study trips to the government institutions or private sectors; effective teamwork
technique, communication skill
WNY oo Aluladivaddn ©(o-0-)
SCBT 310 Animal Cell Technology
JydeRuneu SCBT 204

ks s & A o v % aa N a o v
fﬂiLWr]gLaEJﬂLsﬂaaam'ﬂLW@U']ITJi%Q']u@WULV]ﬂIUIaEJGU'Jﬂ’]W YIINYN Iﬂiﬂai’NLLazmmmmmi

Yodaangnnizlass  wallakaztedinnlunisinigldsagaasilamiee n15819n19

Y

[ =

wnzides nesflefiibatestunsinuieaddng mmiﬁugmmaé’mﬁﬁm%@a QMR
duyluingn nassganssadvdanieg wilunalulad nsdaseiugnssy Iminssulusiu
welulaBwadduinda nsndnuarUszyndltivaddnlussiugnanvnisy nmadoulesiu
mmimqé’mmimwLgmLLaﬂﬁi’fﬂix‘Iwﬂmﬂwaéﬁmi forvunuarasesssuiiisadostu
msldwaddnd wadansihauduiivedrediszdnsnm invelunisdedns

Animal cell culture for application in biotechnology; biology, structure and the need
of cultured cells, techniques and limitations of cell cultures; tools involved in animal

cell study; basic knowledge in related area including Immunology, Microscopy,

Nanotechnology; genetic engineering, protein engineering, stem cell technology;

(e
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upscale production and application of animal cell culture for industrial scale
production; ethics and regulation; effective teamwork technique, communication skill

WY mee  UJURNMTImAluladwaddn o(o-n-0)

SCBT 311 Animal Cell Technology Laboratory

JydeRuneu SCBT 221
nsUftRnuieafunamzidsasaddng gunsal wazedesilefidndylumades mawdeu
o TMsRsLadTINaY TuneulddniumnzEes fiushe nsdnuilosduieat
waddn o lulFnusumaluladiinim anuvaensouazaiessalunsufoRnuietu
A CTR N IIRIE . o8
Animal cell culture and laboratory practice; instrument and equipment in animal cell
culture; culture medium preparation; procedure for animal cell culture, maintenance,
and storage; experimental study about the animal cell in biotechnological application;
safety, ethics, and standard operating procedure in animal cell culture.

WNY o INBIFNAATOINT o(o-o-a)

SCBT 352 Food Science

JyrUsAunau SCBT 355

wwIRRuaziug A UINeImEnsa1MT asAUsznoUkarAnauURNTufMIuARMAIN
9113 AnaudRMaaiimenn tazn1sdsuivamiaaiidininluemnssulinasennnin

<

WAZANAIM90IMNT LdAnveamAlulagnsuUsgue M sTulugnamnssunanveslseine

v oA oA

T wils dhfu Wedn uy wasndnfsiuy ndnsasandyiie douluwazdedosieg il
NAFDN1TUUIFUNAT AN MUBIHANANS gU1AUIAD MNIHALIB M TRTUNIHERE ST
ANNINLAEAIINUABANY LATIAT AL UNUINYDINUILIIUYBITTVS LN UMY AAgTos
frumsauAy dasy EsEinsgIunnn I nYeIHan eI

Concepts and fundamentals of food science, food components and qualities of food,
physico-chemical properties of food and biochemical changes in food affecting the
quality and nutritive values; concept of food processing technology which are the
main food industries in Thailand such as flour, oil, meat, milk and milk product,
cereal product; conditions and factors affecting the process and quality of food
product, food sanitation and hygiene; structure and function of governmental or

private organization involving about food law and regulations, control and monitoring

and the standard of food products
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WY & wAlulagemg ©(er-m-en)

SCBT 353 Food Technology

JyaRuneu SCBT 355
Bnsauenomsiazn1swUszUaIMmIIEANSeukazALE Y N15aIN N1sHIEaesld
uavawmedlsdvanuunouasndsussy nmseunis maviilvidudu maudifu nsudidenuds
nguuazUftinig indesilefild msmugunszuIunNEn uardaderneg Ailnansznuse
AuvL UsEAnEnIn waANNUTEAamMAURE N8N LasTINTNYBI0IMNS
Various types of food preservation and processing technology : heating, cooling,
blanching, pasteurization, sterilization both in- and out-container techniques,
dehydration, concentration, chilling, freezing; theory and practice of processes,
equipments, process control, and factors affecting food cost, process efficiency,
physical, biological and sensory qualities

WNY @ NIIHERDIWIININ o(o-o-&)

SCBT 354 Food Fermentation

JydeaRuneu SCBT 355
NSNLNDIMITUILANGNE %ﬁﬂL‘ﬁ‘tﬁ%msLL‘LJ'ig‘LJmmW%am’muaummﬁ%‘mﬁ& \A3DIAUTIT
woanesed naliuazinaes ormsminandudes ul uaviiedns Jadesneg Aiilauddey
Tunsuamewnautn iud ngiv 9aunidmifeades nszuiumsndn wazkdnfusionmsmiin
Various types of food fermentation, as a means of food processing or preservation,
alcoholic beverages, fermented fruits and vegetables, fermented soybeans, fermented
milk and meat; important factors influencing food fermentation such as raw materials,
related microorganisms, processes and products

WY Com  VIANTAUNAMIANT an(lo-m-&)

SCBT 401 Bioinformatics

JydeRuneu SCBT 204

nuiwagIimMTieseiaedwudeueuazlUiy. MsduAuasaumAIINgIuteaaY
arutaziluy 3813099 Tunsieuiisuaeanau 35 dynamic programming method
WAZIBNITNNEDR  A1TUERY wazn1SUNElATIAs1NTNlUIAU N1TviuelATIEsne RNA ey
MUy RNA Sanesfindldlumsvhuedu mslnsissiunugiauduiusiasifannns
yodadiTinuiacmeg (phylogenetic analysis) nswWIsuiigumeaauiuteyalugiudoya
nsesgidlusiiefnsnguvedusiun s neiuuuuslunisuanseanyasdu

Theories and methods of DNA and protein sequence analyses; retrieving information
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from sequence and genome databases; methods of sequence alignments, dynamic
programming and statistical methods; protein structural alignments and displays, and
structure prediction; RNA structure prediction and RNA gene finding; gene prediction
algorithms, methods of phylogenetic analysis, and database similarity searching;
analysis of genomes for protein families and domains; analysis of gene expression
patterns

W oo inpluladlusfunaziiniy o(o-o-a)

SCBT 422 Fat and Oil Technology

Jydsdunau SCBT 355
ndnnswarmavszgndldlofunasthiu Tassadhonaaiuasduadlunmsndnlofuuaz iy
mafuinuringRudmiuniswasluiusasingiu msatauenienindufveenningiu n1s
yhusavisthiiufu madauuslefusasdnu mailuuasdiuldllugramnssy ms
Aevanmuadlusu way vy malnneiamnimuesluiuwaziy
Principles and application of fat and oil; chemical structure and biochemical pathway
in fat and oil production; storage of raw materials for fat and oil production; crude oil
extraction and purification; fat and oil modification; industrial application for fat and
oil; deterioration; quality analysis for fat and oil

WNY @ NITINNITVDILEE o(b-o-&)

SCBT 434 Waste Management

Jy1defuneu SCBT 208
voudeusznningg Tuguuuureands il waruafivinenme 1NATFILUAL N7
AendestureadeiinntnuFeunargnanunssy nsdansvesdeimarisausiunasiion ns
Jostu msaavsunar mslden mshndumldivd mslduselewd mstidn waznisiidn
SRNGE
Various types of wastes: solid waste, wastewater, and air pollution; standard and law
for both domestic and industrial wastes;, waste management from waste source,
waste prevention, waste reduction, waste reuse and recycle, waste utilization, waste
treatment, and waste disposal

WNY e INeTINUSUIYYIe3 (Wagionw) o(o-n-6)

SCBT 489 Undergraduate Thesis (Distinction)

Jydsdunau SCBT 303

1]
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Tassnsifemeldfuusiianenssivine  Tnadulassnsisemanaluladinimid
aradaulmiviefidomilaslfnaaguiidanu naaueranuideluiivszguionis videms
AU e IpelusEAUYR
Creative and original research theme supervised by instructor with well-defined
research in biotechnology; presention or publication at the national level at least

WY pow NATANTIEMANALLLaETIN I (WAFI51) an(o-ae-an)

SCBT 607 Research Techniques in Biotechnology (Distinction)

JudsAunau  SCBT 221
wdnmsientussdeuititeuazmadafionsitemamaluladdnm WUININNT
iluldvesmedaiionmsidomanaluladinnwavanuiiieados WUINNAITITENS
walulagFinmegagnasuaruasniy  N15INUHUNTNAGEY  MITATIEALareAUTIENE
MsnAaes Fnuensdeansuauise
Principles of research methodology and techniques in biotechnology; practical
guidelines for using research technologies in biotechnology and related research
areas; safety euidelines for conducting biotechnological research; research
experimental design and practice; analysis and discussion of the experimental results;
research communication skills

WY ¢ce  winluladTinmilegramnssinazdany (Ragisnw) o(o-0-c)

SCBT 581 Biotechnology for Industry and Society (Distinction)

Jdedunay SCBT 303

waamssiumsienanaluladtann semsdiuewns mIwmd IneasnIy was
PUANMNTIY LUININMTeIaANilulsEyndiunTidy anavnssy wasgsie  Anaul’
ﬁLWNWSﬁM%@Qéﬁ’]Lﬁu@Nﬁﬂ’]uL%ﬂ%‘mﬂ’ﬁ wﬁﬁaLﬁamauauaqmmﬁmmsmaqqmammsu
wazdIny

Practical strategies for conducting biotechnological research in food biotechnology,
molecular medicine, agricultural biotechnology and industrial bioprocesses;
approaches to utilize the acquired biotechnological knowledge in the development
of new research and translation of research to industry and business; conducts for
research presentation and dissemination in professional settings; case studies of

research projects that directly match the industry’s and society’s needs
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AUV ARl (@1v7) / @t / HAaUMAYINTagAluTeU & U
4 < &
¥o-uwana | v Yndusansdnm
M35
o | 351591 56, Postdoctoral (Chemical Orakan Hanpanich, Pravit Wongkongkatep,
WAAIANIN Biology) Kyoto University | Thunyarat Pongtharangkul, Jirarut
m-e@oblo-oobe- and Kyushu University, Wongkongkatep (2017) Turning hydrophilic
X=XX-X Japan w.e. 2549 bacteria into biorenewable hydrophobic
material
D.Eng. (Water and
, ) with potential antimicrobial activity via
Wastewater Engineering)
) ) interaction with chitosan. Bioresource
Asian Institute of
. Technology 230, 97-102.
Technology, Thailand
W.A. 2546
M. Eng. (Molecular
System Engineering)
Kyushu University, Japan
W. . 2541
B. Eng. (Chemical Science
and Technology) Kyushu
University, Japan ..
2539
o | Wsaad uA. | Ph.D. (Biochemistry), WIaA 2eduaduns “nswennriluaeig
THUAITUNS Virginia Polytechnic wulasl: anuTimeveInsEUIUMSiBensERU
M-600&-00MNe- Institute and State A wllng” nsansimermans wa. adud
X-XXX University, Virginia, USA. | 1 7 44 (uns1eu — Sunay 2559) wih 1-21
n.A. 2543
.U, NYTALELIUAU b
(walulagyanin)
WNAINEI[UARE WA, 2537

o




L] n

[lien

Ul  WaNgnTInenmansingia avivimalulagdinim

ANEINYANERS

e malulagyinin

Ay Aanal (@v1) / dandu / RaUMATMIagaluseu ¢ U
|  Fouwana | ma Vidgansfinm
N3
o aaﬁﬂﬁ FUWE 2. Ph.D. (Biotechnology), Siriwan Boonma, Adisak Romsang, Jintana
®-6)00E-00bMm- Mahidol University, Duang-nkern,
X-XX-X Bangkok, Thailand. w.f. Sopapan Atichartpongkul, Wachareeporn
2556 Trinachartvanit,
MU, NYTALYUTUIU o Paiboon Vattanaviboon, Skorn Mongkolsuk
(waluladdinin) (2017) The FinR-regulated essential gene
UIINBAaBUARA W.A. 2551 fprA, encoding ferredoxin NADP+ reductase:
Roles in superoxide-mediated stress
protection and virulence of Pseudomonas
aeruginosa. Plos one,
https://doi.org/10.1371/journal.pone.0172071
| wssand . Ph.D. (Biochemical Pierre E. Affaticati, Shao-Bo Dai, Panwajee
WOIAAT Engineering), University Payongsri, Helen C. Hailes, Kai Tittmann,
@-NORE-0OME- College London, UK w.A. | Paul A. Dalby (2016) Structural analysis of
X-XX-X 2557 an evolved transketolase reveals divergent
M.S.c. (Biochemical binding modes. Scientific Reports 6, 35716.
Engineering), Faculty of
Engineering, University
College London, UK #.fi.
2552
B.S.c. (Biotechnology),
Faculty of Natural
Sciences, Imperial College
London, UK W.A.2551
& | fan 9. Ph.D. (Biomedical Science),| Jutakridsada, P., lamamornphanth, W.,
‘Uﬁmmmﬁma The University of Sheffield,| Patikarnmonthon, N., and Kamwilaisak, K.
MN-®OOE-00MD- UK w.f. 2557 (2017) Usage of Eucalyptus globulus bark as
X=-XX-X . (welulaidhnm) a raw material for natural antioxidant and
U EVESeSaE YA 2551 fuel source. Clean Technologies
Environmental Policy 19, 907-915.
MU, HysAtuususu 2
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UNINYIALUANS W.A. 2548

allo 919138UTEIMENGNT

4 o-urana AN ARl (1) / a@andu /
i wylsedhtnsusesnvy | mdvns VdSansinw
mbl.e | 35501 2dAasANNN S Postdoctoral fellow (Chemical Biology)
n-60b-0oBE-X-XX-X Kyoto University and Kyushu University,
Japan w.A. 2549
D.Eng. (Water and Wastewater Engineering)
Asian Institute of Technology, Thailand
W.A. 2546
bbbl | UTUIR WELAITUNS AR Ph.D. (Biochemistry), Virginia Polytechnic Institute
N-B)OOE-OOME-X-XX-X and State University, Virginia, USA. n.A. 2543
mlolom | ORFNR SuuaS 9. Ph.D. (Biotechnology), Mahidol University,
O-®00E-00BM-X-XX-X Bangkok, Thailand. w.A. 2556
molo.c | WITUIT newAAs 9. Ph.D. (Biochemical Engineering), University
G- NOXX-OOMG-X-XX-X College London, UK w.#.2557
mnlolo.@ | da1 Uinsumma 9. Ph.D. (Biomedical Science), The University of
N-®OBR-OOMND-X-XX-X Sheffield, UK w.f. 2557
mlolo | Ansiwi 1&AAS 3. Ph.D. (Agricultural Science), Tohoku
n-@oo&-omeled X-XX-X University, Japan U A beco
mble | Ty MTIAzIIUL 36 D.Agr.Sc. (Biochem. Regulation) Nagoya
N-IEORE-OOOX-X-XX-X University, Japan U WA, o&enen
abloc | Fuing YeYLan 3. Ph.D. (Molecular Biology) Free University of
N-®OOE-OOEO-X-XX-X Brussels, Belgium U WA o¢nc
mlolo.e | UTUN FNTIUEIN I Ph.D. (Biochemical Engineering) University of
n-boob-0oBD-X-XX-X London, UK ¥ .f1 o&ane
abl.oo | Aueniny dlnyadimm 5. Ph.D. (Plant Biotechnology) Chiba University,
N-®0EB-0EEO-X-XX-X Japan U w.. beeo
nbb.ee | @UVY L?ga’iﬁuw% WA D. Eng. (Fermentation Tech.) Osaka University,
N-60BB-06@O-X-XX-X Japan U .. o
mlolo.ob | gIUA suznl WAl Ph.D. (Biomedical Science (Genetics))
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N-000&-00ERI-X-XX-X University of Hawaii, USA U N b
alb.on | Tyaing ladna WAl Ph.D. (Molecular Plant Biology), Cornell
MN-EOO0E-OOER-X-XX-X University, USA. U N b
mblboc | FNY Fozad W, Ph.D. (Cell Biology), Nara Institute of Sciences
n-e¥elolo-oolo@-X-XX-X and Technology, Japan U #.A. b&ed
albb.od | Sygrimi Wdﬁ‘ﬂ’ﬁNQi We. Ph.D. (Agricultural and Biological Engineering)
MN-®@OGE-OOMEN-X-XX-X The Pensylvania State University, USA W.A.lo&ex
amblb.ob | oyl WuuAs . Ph.D. (Food Science & Technology)
N-®00&-0Belmn-X-XX-X Cornell University, USA Un. f oo
n.b.l.eo F‘]ﬂz:]ﬂﬁ Ua3hgyley 9. Ph.D. (Physiology Program) North Carolina
N-600&-OB&m-X-XX-X State University, USA U NA. b
anbb.oc | uinasal Jayaay 9. Ph.D. (Plant Physiology), Purdue University,
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TnelguuuUse i uninmueinisiinshuunvnLauy
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Generic Competencies

Teamwork skill and Ethics: viausauiugdulasgaiussansam Li‘]ur;:iﬁ'm,az
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Communication skill and English proficiency: idenld3n1sdoans sranisits
MR N5 MW MenTwinguaznwdingy lemaneauiu
naudimng iegnUsasdvnasnuining

IT skill: W@orltimeluladansaumadigniesvsnzan ieusslovilumsdudu
uazdisesimaidefiovesteyaanuvaaniie

Analysis skill: ﬁm%mwﬁaaiNﬁ%mimzymuwé’ﬂmmazm@;wa%"’aLﬂuﬁaaﬁu
luaens3unis

Synthesis skill and creativity: @319853AlATINTIONANA Y WinnTTulne

laagnafiuse@nSan

Subject-specific 1. §AUSuagyinveNugIUAUIATIING NTRAFIMNTIUUAZNTUINE TAINTTY

Competencies

ASEUIUNS WAAgTINNN901915 wAluladinednuiu srunanalulad

v ¢

ARNULATERN

2. YIMIANUIIaIMemanswagimnssumans tivenislduseleyiiaa

PAFINNTIU

nagNNNIITeuivesimdin (PLOS)

a a a

witgvnnamelulagdinmlaegediszuu lngldnnuieadiinendagnamnssuuagnisunng

AAINTTUNTLUIUNT MALULAETINMN99195 watuladinednuiy scunanealuladwaanviay

PLO 1
d01 TafavangumaInenaanslaog 1A UUTNUEINYEIRTIEIUTIUMNGIVING
ihnsveaedlegldingesile gunsal Tanuavansiaiiniadingimans ienuiginisway
PLO2 | walulagfn mBegnavnssulasgagnieauwiugimuingUseasdves wazlasniony
WmsgIUeuRng
duareinanuide vdenanumarinsiunalulagdinin Wiiduiivssdndreasnsuwu lng
PLO 3 oo
1952 08UTTIY MUATTOIUTIUNIIYING
doansanuimamalulagtinmuagineremansinly lneldvinvenwineuazniwdaingule
PLO 4

A a a g & g = N a ca ¢
28190UsEENTA N Vlﬂs[,ug‘dLLUUV]LUUV]’NﬂWiLLaﬂML‘qumﬂﬁ WWaNTLaNUAsY IN1NWIANTU
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Toya uaninuAnTiY WidweNany wazkanenusuiisldnzauiungudivang

nuswiugduldegadivsednsam anuunumuasnthminineieansaumalulag I3nm
PLO 5
agamnzay uazganulumnuuandeszninaang

A39A3IANANUITEVTONENUNITVINIINIMATLLABYIN W IngRaNHA1W/YTUINITUENNTS
PLO 6* | mnudtuiugiuvesszaudaudindny iensadassAnanuiderionanumadnnsdui

gousuluseauf

U v = <l a a a
* dmsuvangnsUIInIneIvInsLUUNEgIs Iy
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AANUIN

€ VY a

®. Yormvun : AuaNTAD1dYSURRYeUNENgRS

v

4
¥o ana

ARl

NauIvenelu ¢ U

397150U 29AAIANLNN

M-60BB-00BE)-X-XX-X

Postdoctoral (Chemical Biology)
Kyoto University and Kyushu
University, Japan w.A. 2549

D.Eng. (Water and Wastewater
Engineering) Asian Institute of

Technology, Thailand w.A. 2546

M. Eng. (Molecular System
Engineering) Kyushu University,

Japan W. @. 2541

B. Eng. (Chemical Science and
Technology) Kyushu University,
Japan w.f. 2539

Orakan Hanpanich, Pravit
Wongkongkatep, Thunyarat
Pongtharangkul, Jirarut
Wongkongkatep (2017) Turning
hydrophilic bacteria into
biorenewable hydrophobic material
with potential antimicrobial activity
via interaction with chitosan.

Bioresource Technology 230, 97-102.

WIHIA 29duEauns

MN-®OOE-00ME-X-XX-X

Ph.D. (Biochemistry), Virginia
Polytechnic Institute and State
University, Virginia, USA. w.A. 2543
MU, NYIALELIUAU b
(waluladdinin) unmedeuing

W.A. 2537

WIHAA eduasduns “nswenntilua
Aelaulyyl: ANUMINIBYBINTTUIUNTS
Wieensziuganmlnlng” 15ans
neneans wv. aduil 1 I9 44

(UNFIAY — Ju1AY 2559) Ut 1-21

o

DRANG TULEI

©-600R-00BM-X-XX-X

Ph.D. (Biotechnology), Mahidol

University, Bangkok, Thailand. w.a.

2556
MU, NYTARIUTUIU o
(waluladyrnn) urInedeuiing

W.A. 2551

Boonma S, Romsang A, Duang-nkern
J

Atichartpongkul S, Trinachartvanit
W,

Vattanaviboon P, Mongkolsuk S
(2017) The FinR-regulated essential
gene fprA, encoding ferredoxin
NADP" reductase: Roles in

superoxide-mediated stress
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ARl

NauIdenelu ¢ U

protection and virulence of
Pseudomonas aeruginosa. Plos
one,https://doi.org/10.1371/journal.
pone.0172071

NITAUIT WLIAAS

®-NORXE-OOME-X-XX-X

Ph.D. (Biochemical Engineering),
University College London, UK ..
2557

M.S.c. (Biochemical Engineering),
Faculty of Engineering, University
College London, UK w.A.2552
B.S.c. (Biotechnology), Faculty of
Natural Sciences, Imperial College

London, UK W.A.2551

Pierre E. Affaticati, Shao-Bo Dai,
Panwajee Payongsri, Helen C. Hailes,
Kai Tittmann, Paul A. Dalby (2016)
Structural analysis of an evolved
transketolase reveals divergent
binding modes. Scientific Reports 6,
35716.

Han Uinmsuana

N-GO0ER-OOMD-X-XX-X

Ph.D. (Biomedical Science), The
University of Sheffield, UK w.#. 2557

WM.y, (nAlulagdinin)

URINYIRBUANS W.A. 2551

MU, NYSAREUDUNU 2
(WAlulagdinn) WIneIaeNina

W.A. 2548

Jutakridsada, P., lamamornphanth,
W., Patikarnmonthon, N., and
Kamwilaisak, K. (2017) Usage of
Eucalyptus globulus bark as a raw
material for natural antioxidant and
fuel source. Clean Technologies

Environmental Policy 19, 907-915.

. Alignment between PLOs & Higher Education TQF 1

TQF 1 “| N @] | ]| ¥

e S 2138989

Graduates Competencies / Skills / Los a|la|la|la|a| a

Competency/skill 1 : Moral (Ethics and Moral)

0.0 dANUTedNdHIIN / / /|7
0o fspileuiiy / /

0. TRnddnuarasevtnlun1sufiRmuasseussumQuIMskagInan | / | /| / /
0.& LANTNANSLAYANUAMILVDINDY / /

KR
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TQF 1

Graduates Competencies / Skills / Los

PLO 1

PLO 2

PLO 3

PLO 4

PLO 6*

o.& 13InaNs15auY

~ | PLOS

Competency/skill 2 : Knowledge

.o dANuslundnnsuasngumsingImansuasvsendinAans

.o dANUINUT U ANeIMans LAz ANRA1ERSNARNUNBTUNENANNTS

a s
HaTNG W) Tumansianig

b.an AWNIARAAINANUATIMTIMNTYNINT Wannanuiing Ineanizet

§9AUINYIMEANTLATANAAIENS

.« danuseuilumanssing q NzdlUldludinusedniu

Competency/skill 3 : Cognitive

a0 @1NsaANATITeg 1 dusTu wasiveinamundnnisuazisnis

MONYIAENST

o 11ANUINImMEeansuazadineansluUssendiuaniunsaling 1o

aEgNABINAZIIT AL

a.an 1A13lS ansediengviuazduaszvianuiannuvasdeyacie 9

wannvanelaegegndeuaziiotllugnisaieassduinnssy

Competency/skill 4 : Communication (Interpersonal Skills and

Responsibility)

a aa

<o Hnnegi Wngannsavhauswiugaulugiugiihuazaininig

@ o UANUSURATDUFBAIALLATDIANT TINTINAIUIAULDILAT ALY

.o @NUN50USURAUINUADIUNITAILAE TRIUSTTUDIANT

Competency/skill 5 : ICT (Mumerical Analysis, Communication and

Information Technology)

aa

&0 aunsaUszgninuINeadnmansuazaiifiiion1slase Ussanana

nsuwidaym wavihiauetoyaldegramugay

&lo Iinwenisldneiiedoansanuinaineimansuasadnmansle

pgilszAvEamsainmadentdzuwuunisaeasiseganinzay

& INwzUAazANUINWSINg e ¥AUsEABUiaNsAuA T A

gLz aukaz I

¢ ansaliinaluladansaunalunmsduiunasiiusiusudeyaliegad

UseaAnSnn wasirungaunuaniunisal

Competency/skill 6 : Psychomotor (if applicable)

K&
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Graduates Competencies / Skills / Los a|laoa|la|la| a|a
5.0 iNsveasdlagldinsesdioivermansiiensuiUiRnuuasn1vnass
/|7 /

Aumalulagdinm vuitugiuanulaeadeluiesufanislaeggnees

* dmTunangasUSyInInIInNISUUNagIsY

[2¢)
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AAKNUIN

.0 NAAWEMSITBUITLAUVANGAT WasKadwsn1sIeustion

(PLOs wag SubLOs vasviangns)
o ANUFINUSIENIN NAGHEMITEUITTEAUNENGNAT

URanwMENUsTasRvesuinuInedeuiing

xe
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AITNAARUIN .6 HATNSNSITEUITEAUNANERT (PLOS) kasnaansn1siseustos (SubLOs)

PLOs

SubLOs

PLO 1
widgmmamaluladdinulaogied
seuU lngldanuiatinineni
QAAIMINTIUUALNITHNNE FAINTTY
nTzUIUNIs wiAluladiinmmiae1mg
waluladiieafudu suanalulad
\wadiYwardnd TINAmaNgIUNIg
Fneenansldoshanyan vuitugiu

YOIVTTYIUTTUNNIVINIG

1.1 afuenannis naufmemalulagdinm lngldnnuiaadvine g
PREMNTIUUALNITUNNE TAINTIUNTEUIUNT WAlulagdIn1mmIa
o113 mAlulaBiRenifuiu suanelulafioadivuardng I¥egs
anABd ATUNIY Viuadle

1.2 #ufu uazasaeudoyaiiviuaomamaluladdrinmannuvaasiie
openagnaas Lrsnzay

1.3 falainng Aes1en wagiansaldeyamanalulagdininuazanv
Fiieadesisuinldoguiivanauuiugiuresasseiussams
RLRGRE

1.4 Ainsendeyanamalulagdinm lagldnnuinieata adneans

Y30ADUNILADT

PLO 2

yhnsvaseslagldiaieaile gunsal Ya
wavansiafiminermand o
INTRaTNALULATYIN NG
geaunssulaegagneawsiuginy
TgUsrasAreu wasUaonieny

WnsgIuesuRng

2.1 \fenwrsesile gunsal Tanuarasiaiin1Inenmans lienuinnis
wazwalulag¥inmileeeaivnssuliegismnzaunuingussasd
VDI

2.2 1esesilo gunsal Jaguaransialinnainenmansiiion1seenuudy

(% =

MAFuUssiuniiinasguseuaaufnuldednsgnieazidenlesiv

v
fa o £

landidenasld lnemiaiannudasadumuminsgiuviesuofnig

PLO 3
FuasigiuarUsziliunanuivy wse
NAUNINIBINITIUmALUTaETIN W
Thdufivszandseasisamu Tagld
52108UIIVY MIUATTIUTTUNS

331015

3.1 Usggndldanudmamaluladtinmuazanyiniiiedes ileney
Uggmanddeymamalulagdinn

3.2 heauufigIu eenuuy YR ey lATILNYRLaINNITNARDINY
wdnnsmameluladininuazadn nieusoAusenansidels

3.3 HAnATefumealuladdinm nglidmaensanuidu waziinn

SURATDUSDFIAL

KRes
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PLO 4
domsudmanaluladdinmuas
Fnenmansly Tagldvinwzanwine
wazn1wdIngulaeeeiluszansniwm
fielusunuuifumenisuaslsiu
yan3 LtensuaniUden
Innwiansaideya wansmuAnLil
UNAUBNANY UATLAIIANINTIND

Iowmngauiungudivane

4.1 Fomsamudmanaluladiinuaringmanifuyaaarialy 16
AMwveuaznSingy

4.2 Yauedeyaainnsusznanudnanaluladdinim sesnnsd
wanzauazpssenguiimne Tiud Wousiuay 019138 {idhsm

Useyuivnig uasymnanaly

PLO 5
ﬁwmimﬁuQﬁuié’ashﬁiﬂazﬁm%mw
AU LaE NI NAVg AR SeL
walulagdinmegiwmnyauuas

gousuluauuwanaesEnIeyAag

5.1 vhousadugdulalugueininermansimumaluladdnim Ju
audniifivesngu wagldunumanudufihfuvanzay
5.2 KARNIRBNTIANUTRANEIFITH ANUTURAYRUsRdIAULALRIANT UHURA

AUNY I3 U8UTDIFIAULALDIANT

PLO6*

#5198 IANAUIVYUIBNAIUNN
Ansmamalulagdinin lng
mammu/yimmwé’ﬂmﬁmmﬁgu
fugnuessdutadinAnw iiens
A5 NETIANAIUITEUTOHNAIIUNIY

Fynsiluneeusuluseauwd

6.1 Uszgndldndnnisarudiuiuguessedusudindnumg
weluladFinmiiensseseanisooniuy Tinszsikaznisuda
AT

6.2 duATILY UarUTZAEIY ANAIUAIINT ENN1T WAUNITINMNY

N3 IUNNTIMUTEAVUINTFIUENA

* dwundngaIUSygninsivinmsuuuiggist

AIINAANUIN blo  ANUFURUTTENING HATNENTTEUTSEAUNANEAT (PLOS) AuAManyaeIsUszaIRves

YUNPURIINGN8UTAS

-~ N o} < n o)

Program Learning Outcomes / 4 Graduate Attributes Q Q Q Q 9 !

o o o o o a

T-shaped Breadthe & Depth — 334 3334 7eAUNIaUAZATUEN v | vV |V v

Globally Talented - fivinwe Usvaunisal anunsauvstulaszaulan v v

Social Contributing — f3nans1saue anansaviuselevilndeny v | vV |V v
Entrepreneurially Minded - nén@n na1vin nandedula asrsassAasll

4y v |V v

lumangneias

* dmsundngnsUsygy1nIneITINSLUUNEg IS

2NN
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ANTIUAMIANFUNUG WIBUIEUTENINRAaNSNTISEU3
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) Qv

NIOULINTFIUANIAITEAURALANY (UFD.)

> PLOs iU 4P9.e
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ATTNAIANUIN en

AMUFURUGIENING RadwsMITeuTERUndangas (PLOs) fu ure.

TQF 1 —| N o = | ]| %
olo|o|o| ol &
Graduates Competencies / Skills / LOs |l 2|l a|a|a| &
Competency/skill 1 : Moral (Ethics and Moral)
0.0 IAuTodndaain / / /|7
oo U5z1l8uity /|7
.o JAnd1nuaznszrinluNITUURAUITTOUTIUNNG
WINTUALIVITN N
o.€ INNAVBLATANARTIUTR DY /
0.& N5 150Uy
Competency/skill 2 : Knowledge
b.o dA1N3luaNNITUAEN BN INeImansLay e
ARIAAERS / /
©.b ﬁmmﬁﬁugmmﬁwmmam%uazﬂa‘immam%‘ﬁ'%ﬂwm
asuevannIshasngud Tumansiang / /
b.on @13150AAAINANUMIMTINTIINTT WAl
Tnlanzagidwnuinermansuazadnmmans / /
o. fnuseuilumantoing o Aeslldluiavssdriu | / /|7
Competency/skill 3 : Cognitive
a.o @NTIANIARIITTeguluszuy wariivindnany
NANNITHALIBNITNNINGFNENS / /
alo ANUSaInemansuazmalulagdinmludszgnd
fuanunsaling laegregnisiasivingay / /
a.an 101413 asnsadiegvinagduasigrianuiain
uwnasdoyasineg inanvaneldegisgniesuaziite / /
Ulugmsaseassauinnssy

®06)
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TQF 1

PLO 1
PLO 2
PLO 3
PLO 4

Graduates Competencies / Skills / Los

PLO 5
PLO 6*

Competency/skill 4 : Communication (Interpersonal

Skills and Responsibility)

<o dn13giih Inganansahnunuiugulugiuediiuaeg

Y

AUTNNA

@b TANUSURATBUADAIALLAZDIANT FIUVINAIUIAULDS

LASWAILIIY

.o @UN50USUALIAUADIUNTAILAL TAIUSTIUDIANT

Competency/skill 5 : ICT (Mumerical Analysis,

Communication and Information Technology)

=

&0 annsauszgndnnuIneadnmansuazaiifiitonts
AT Uszananansun Uy wasdauedayala / |/ /

DY

&lo Winvensldnwiiedeansanuimaineimaniuay
walulaginmlaegaivss@nsnmsiniansidentd /7|7

sULuuNsdeaslaetainzay

& AViNYEUAZANUINYSING BWTaNWIAUsEImADY

Wan1seualeegumnzautazdnduy

¢« ansaldivaluladansaumelunisdudiuwasiiu
wrwdeyalaegeiiusz@vinin uasvingauiu / / |/

ARV

Competency/skill 6 : Psychomotor (if applicable)

5.0 MNaaedagldinTasdoIngimansivenisugurnu

wazN1sVAaRIUmNALLLaETININ VUNLgIUAY / |/

Uaondeluriesufiinislaegnsgnies

®0b
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AMANUIN &

LHUNLEAINITNTLUANNTURAYEU

o WHUTLAMNITNIEEANUSURAYOUNENSNITITUT
SEAUVANgNIg31873%1 (Curriculum Mapping)

(wansmudauanuad |, R, P, M, A)
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AMTNANANUIN €@

d Y a
LAUNLANINITNITATIUAIUIVNATDU

v € al ¥ [ [ ] a . .
NAGNSNTILIBUTEAUNANGAN 3318797 (Curriculum Mapping)

.- ua U
VeI ¥ o
wuenm | PLO1 | PLO2 | PLO3 | PLO4 | PLOS |PLO6*
(Course ID) (Course Title)
(Credits)
VANgATUIY IR IMANMIUAENangR ISy InIn1siTInsuuLagism U @ (Year 1)

o
MANSANYN o (Semester 1)

FIFIND @0 |NE1DINGYILAU o 3
LAEN 103 |English Level 1 (2-2-5)
FIFIND ®oc |NE1DINGYILAU b 3
LAEN 104 |English Level 2 (2-2-5)
FIFIND ®o& |NEIDINGYILAU o 3
LAEN 105 |English Level 3 (2-2-5)
FIFIND @ob |NYIDINGYILAY & 3
LAEN 106 |English Level 4 (2-2-5)
LA eoe [MIANWIT VB IHBUINYYE 2
MUGE 101 |General Education for Human Development | (1-2-3)
1A aol |FpnFnwitensiamsngd 3
MUGE 102 |Social Studies for Human Development (2-2-5)
WY @0l [UFURANMINENTYINGT o 1 .
SCBI 102  |Biology Laboratory | (0-3-1)
W oo [T3IMEHN o 2
SCBI 121 |General Biology | (2-0-4)
WA eom ATl @ 3
SCCH 103 |General Chemistry | (3-0-6)
WA 00 |LATARE 3
SCMA 118 |Calculus (3-0-6)
WA odel |WENE o 3
SCPY 157  |Physics | (3-0-6)
WiE ot [UfTRMITANAD 0w 1 .
SCPY 191 |Introductory Physics Laboratory (0-3-1)

®0&
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Ve 4931 ..
(Course ID) (Course Title) wulgnm | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 |PLO6*
(Credits)

AANSANYT o (Semester 2)
FIFIND ©oc |NE1DINGYILAU b 3
LAEN 104 |English Level 2 (2-2-5)
FIFIND ®o& |AYIDINGYITAU o 3
LAEN 105 |English Level 3 (2-2-5)
FIFIND ®ob |NYIDINGUILAY & 3
LAEN 106 |English Level 4 (2-2-5)
1A eom [AaUgingnsiiioniauLyd 2
MUGE 103 |Arts and Science for Human Development (1-2-3)
ARV oo |Fauznsidnmuinedienisdoans 3
LATH 100 |Art of Using Thai Language in Communication| (2-2-5)
WY oo |UHUANTUENTIINE b 1 o
SCBI 104  |Biology Laboratory |l (0-3-1)
W el [T o 3
SCBI 122  |General Biology II (3-0-6)
WAL o (Wil o 3
SCCH 104 |General Chemistry I (3-0-6)
WAL wow [UFTRANMTIATIALY 1 o
SCCH 107 |General Chemistry Laboratory (0-3-1)
WA oo [@UN15T0 YUY 3
SCMA 168 |Ordinary Differential Equations (3-0-6)
mild o [Wand o 3
SCPY 158 |Physics I (3-0-6)

®o&
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o a4 91U
NI VDU V-
wulgnm | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 |PLO6*
(Course ID) (Course Title)
(Credits)

VANgATUIY IR IMANMIUAENaNgR ISy InIn1siTInsuuLiagis Fulil o (Year 2)
AAMSANIT @ (Semester 1)
WNY woe |IAlLlAETINMKATFIAL 2
SCBT 201 |Biotechnology and Society (2-0-4) l
WAL bee [LATIATIER @ 3
SCCH 211  |Analytical Chemistry | (3-0-6) l
WAL bloo [LATNBUVTE @ 3
SCCH 220 |Organic Chemistry | (3-0-6) l
WA oco |[daRMAnsTULLLY 2
SCMA 180 |Introduction to Statistics (2-0-4) |
WNY o | msfaseiiiugmansuasBlundmsumaluladinim 3 |
SCBT 204  |Genetic and Genomic Analysis for Biotechnology | (3-0-6)
WNTY oo [NMSWHULUUIAINTTY 2
SCBT 211 |Engineering Drawing (2-0-4) l
WNY bolb [UUNAAIANSLAZIAUAMENTYBIULATE 2 |
SCBT 212 |Thermodynamic and Reaction Kinetics (2-0-4)
WY blow [VinvziugiuURTRmsmeluladdinm 1 y
SCBT 221 |Basic Laboratory Skills for Biotechnology (0-3-1)
AMAMSANWT o (Semester 2)
AANG oo |N158MUKaYNTTEUEN1TdDENS 2
LAEN 263 |Reading and Writing for Communication (1-2-3)
AN manc |N3UEUBNANUTUNMBINg Y 2
LAEN 338 |Effective Presentations in English (1-2-3)
W wom [Faailitugiu 3
SCBC 203 |Basic Biochemistry (3-0-6)
W wos [URTRMs ALY 1 o
SCBC 204 |Basic Biochemistry Laboratory (0-3-1)
WYY bos wuafisiiugiusazmsUszgndld 3
SCBT 208 |Fundamental and Applied Bacteriology (2-3-5) "
WNY bom |aunakasnsielouliiuudy 2
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(Credits)
SCBT 213 |Balance and Momentum Transfer (2-0-4)

[ _ & d
nangnIUIRygymIMITInng FUUN o (Year 3)
A1AN1SANYIT @ (Semester 1)

WNY & |ANNYADANEDINT 2
SCBT 355 |Food Safety (2-0-4)
WY mobd [INYUAAT 2
SCBT 306  |Mycology (2-0-4)
WY moel [URURNTINE LTINS 1
P/R R R
SCBT 307 |Mycology Laboratory (0-3-1)
WNY mo |N15AN8OUAMNTOULAZLIA 2
R
SCBT 327 |Heat and Mass Transfer (2-0-4)
WNY mloen [NITAATIZINIGNATUTABTIN N 2
R
SCBT 323 |Analysis in Biotechnology (2-0-4)
WY moe [UHUANTIATIZRmManalulagdinim 1 y
P/R R R
SCBT 324  |Analytical Laboratory in Biotechnology (0-3-1)
WNY encen |HT0NNALULABTINN @ 1
R R R
SCBT 343 |Topics in Biotechnology | (0-3-1)
WNY melo |NTUNNLAZIAINTIUATZUIUNITTININ 3
R
SCBT 312 |Fermentation and Bioprocess Engineering (3-0-6)
AANSANWT o (Semester 2)
WY aae ygnnseuauamInkaznIsUssiuAMN 3 R .
SCBT 339 Principles of Quality Control and Quality Assurance (3-0-6)
WNY o [A3TINALRUGANANTREUNTE 2
R
SCBT 303 |Microbial Physiology and Genetics (2-0-4)
WNY o [UURANSa3TInewasiugmansadunse 2
P/R R R R
SCBT 304 |Microbial Physiology and Genetics Laboratory| (0-6-2)
WNY em [MIBUURNINTEUIUNITTINN 3
R
SCBT 313 |Unit Operations for Bioprocess (3-0-6)
WNY o [UFURANTIANTIUNTEUIUNTTINW 1
P/R R R R
SCBT 314  |Bioprocess Engineering Laboratory (0-3-1)
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(Course ID) (Course Title)
(Credits)
WNY o |AUANYITUITINY 1 R R
SCBT 361 |Industrial Plant Studies (0-3-1)
naNgATUIYRInIMEINING Uil « (Year 4)
A1AN1SANYIT @ (Semester 1)
WNY oo |N1FINNITTININMIMUMALLLAETINN 2
R R R R
SCBT 437 |Business Management in Biotechnology (2-0-4)
WNY €mne Alulagdinmuasnisussyndlddgaamngsy 3
R P/R R R R
SCBT 431 |Biotechnology and Industrial Application (2-3-5)
WNY <olo [MSENUGUANUlugRamnT Y 1 y
P/R
SCBT 462 |Industrial Training (0-3-1)
MNY €= [IATNITINY @ 2
R P/R R R R
SCBT 481 |Research Project | (0-6-2)
WNY e [FULLINAILLAETINN @ 1
R R R R
SCBT 493  |Seminar in Biotechnology | (0-3-1)
AANSANWT o (Semester 2)
WNY €=lo |IATINITINY o 4
M/A | M/A | M/A | M/A | M/A
SCBT 482 |Research Project |l (0-12-4)
VENGATUIY IR IIMAINNTUUURAT IS FuIF o (Year 3)
AAMSANT ® (Semester 1)
WNY n&& |AMNUBDANEDINNT 2
SCBT 355 |Food Safety (2-0-4)
WY mob [INYUAAT 2
SCBT 306 |Mycology (2-0-4)
WNY ol [UFURNTIME LN 1
P/R R R
SCBT 307 |Mycology Laboratory (0-3-1)
WNY mloa |N15AN81OUAIINTOULAZLIA 2
R
SCBT 327 |Heat and Mass Transfer (2-0-4)
WNY mloen [NFAATIZIMIGNALUTAETIN N 2
R
SCBT 323  |Analysis in Biotechnology (2-0-4)
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.o d - 977U
Ve 4931 ..
wuenm | PLO1 | PLO2 | PLO3 | PLO4 | PLOS |PLO6*
(Course ID) (Course Title)
(Credits)
WY o [UHUANTIATIZRmManalulagdinim 1
P/R R R
SCBT 324 |Analytical Laboratory in Biotechnology (0-3-1)
WNY ev@en [HITONIUNALULEETINN o 1
R R R
SCBT 343 |Topics in Biotechnology | (0-3-1)
WNY melo |NTUNNLAZIAINTIUNTZUIUNITTININ 3
R
SCBT 312 |Fermentation and Bioprocess Engineering (3-0-6)
A1AN1SANYIT o (Semester 2)
WY @ae ygnnseuauamnkaznIsUssiuauw 3 R .
SCBT 339 Principles of Quality Control and Quality Assurance (3-0-6)
WNY mom |@3TINYATNUTAARNTIAUNTY 2
R
SCBT 303 |Microbial Physiology and Genetics (2-0-4)
WNY moe |UHUANTESTINeuasiugrmansaaunse 2
P R R R
SCBT 304  |Microbial Physiology and Genetics Laboratory| (0-6-2)
WNY mon (VUIBURTRNITNTZUIUNTTINN 3
R
SCBT 313 |Unit Operations for Bioprocess (3-0-6)
WNY o |UJUANITIAINTIUNTEUIUNITTININ 1
P R R R
SCBT 314  |Bioprocess Engineering Laboratory (0-3-1)
WNY e |AUANYITULTNY 1
R R
SCBT 361 |Industrial Plant Studies (0-3-1)
WNTY bow |IATANTITENISALlUlagTININ 3
P/R R R R
SCBT 607 |Research Techniques in Biotechnology (0-9-3)

LY _ = & d
nangaTUIYInIMAnINMILUURATIs FUUN « (Year 4)
AN @ (Semester 1)

WNY oo |N1FAANITTINIMIMUMALLLAETINN 2

R R R R R
SCBT 437 |Business Management in Biotechnology (2-0-4)
WMNY €mo mAlulag¥inmuarnsuseyndldgaamngsy 3

R P/R R R R R
SCBT 431 |Biotechnology and Industrial Application (2-3-5)
WY €= [IATNITINY o 2

R P/R R R R R
SCBT 481 |Research Project | (0-6-2)
WYY &e (waluladTinmiilegnamnssuuardsay 2 R R R R R
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(Course ID) (Course Title)
(Credits)
SCBT 581 |Biotechnology for Industry and Society (2-0-4)
MANSANET o (Semester 2)
WNY €=lo |IATINTINY o q
M M M M M
SCBT 482 |Research Project Il (0-12-4)
WNY e [INBTINUSUT YIRS 1
M/A M M/A | M/A | M/A | M/A
SCBT 489 |Undergraduate Thesis (0-3-1)
I uanizauiden 91U b miein @eniteulutul e - «
W% osl |WAlulaBTnmiAeiuLias 3
R P R R
SCBT 207 |Insect Biotechnology (2-3-5)
T oo |pyUaendiswazentiewdesmumelulagdinn 2 R
SCBT 300  |safety and Occupational Health in Biotechnology (2-0-4)
WY ey [WAlulaBTanwAeafuiia 2
R
SCBT 347 |Plant Biotechnology (2-0-4)
WY e [UFTRMTmalulagTinmAeatuiie 1
p R R
SCBT 348 |Plant Biotechnology Laboratory (0-3-1)
WY oo |WAluladigaadnd 2
R R R
SCBT 310 |Animal Cell Technology (2-0-4)
WNY oo [UUANswAlulagiaddnd 1
P
SCBT 311 |Animal Cell Technology Laboratory (0-3-1)
WINY el [INYIANANTDINT 2
R
SCBT 352 |Food Science (2-0-4)
WNY a&en | MAlUlade1mns 2
R P R R
SCBT 353 |Food Technology (1-3-3)
WINY & [NTNAADINITNIN 2
R
SCBT 354 |Food Fermentation (2-0-4)
WNY Coo [TITAUNAAIENT 3
R p R R
SCBT 401 |Bioinformatics (2-3-5)
Wy Qoo |maluladlusunaviingu 2
R
SCBT 422 |Fat and Oil Technology (2-0-4)
WV @ |NNSIANTVDILEY 2 R
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(Course ID) (Course Title)
(Credits)
SCBT 434 |Waste Management (2-0-4)

Jrndenamuanuauls BenSeulutul

INNY wo& 3‘1/|mmam%Lﬁaqmmwuazmmmm 2
R
SCBT 205 |Science of Health and Beauty (2-0-4)
I . PLO s Introduced & Assessed P : PLOis Practices & Assessed
R : PLO is Reinforced & Assessed M :  Level of Mastery is Assessed

A : Assessment
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msuiulsuiluvdngasinermansdaudin
avinimalulagtinw adud we. beee

AEINYAMERT NV INedeNing

o. nangasatuiinganl Wsuanumiureunndinnuanenssunsnseaudny WeTun « nguainu w.a.

b&&

b, @nunivenae / daa1du weudinisusuuauiluasailudn Tuasiusegu AsaN ema Wodui bo fquisuy

W.AloEoe
o viangasusuugawdlell Guldiudndng dwsinian1sfingi o In1sfnw beoe Wusuly

@ wanalumausuupuily
Wawdsuanundenlunsianidiauvessene  Wanunsawdaivanunisel  lunsiaesuulasee
felusedutseme uazsedulan uasiionaundssmdlioguugiuvesanud wasmalulediviuads uas
WunUaduatiuayusing 9 Taguiumsiauningimansuazinalulag@inim nalulad winnssu avadu
nsannmdsruiitaussauzgs AelALWININSURURMUNTBUNINTFIUAM A JEAURANANY
WA LA bEdlo WATIIATTIUNENgRTIEAuSUNIns wa. beds wiausumsusziuuuy AUN-QA

wazauayuuleu1eYIUn IS eAUNANNTANYI L aNaaNS (OBE)

& aszdfglumsuiudunle

&o. Wisuulasaussinvvidnans el
Ay angmsunA uasvangnsnagisu

A £ a a a £ a a a aa a
L‘lJﬁEJ'LJLfI‘N Maﬂgmﬂmmwmmqaﬁmms LLawaﬂqmﬂmiym3mmmmmw‘wa§’mu

a da o ) o
&lo. iwmmwunmﬂaauuﬂadﬂwmqmau

WA Wasuidy

SCMA 103 : Calculus SCMA 118: Calculus

SCMA 163 : Ordinary Differential Equations SCMA 168: Ordinary Differential Equations

SCCH 109: General Chemistry Laboratory SCCH 107: General Chemistry Laboratory

SCBT 605: Techniques in Biotechnology SCBT 607: Research Techniques in
Biotechnology

SCBT 591: Special Topics in Biotechnology | SCBT 581: Biotechnology for Industry and

Society

®E6M
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&an MeAvAnuialy
&a.o. AATIEINIUNGLININY) U 0 7187 fo

mhein gu-UjuR-Auaiimenuied)
AAAD loblo  MFilakazMIyaLiientsaoans oo &)

LAEN 262 Listening and Speaking for Communication

&anlo. ANTIEIUNGUIVIING MRS UAEANAMENT T o 1879 AB
mhefin gu)-UuR-Auaimenuied)
WNY @nd NIINNIITFINANYATUALRNAMNTIUNTAT B(o-0-)

SCBT 435 Management of Agribusiness and Agroindustry

&an.on. Wasedulval nguIvIngnmansuarANAmEns 31U b 51879 A
mhein u-UjuR-Auaiimenuie)
WINY Sene N133nN15gsNINIMUmAlulagdinIw ©(o-0-)
SCBT 437 Business Management in Biotechnology
JdeRuneu  SCBT 361
maﬁué’uﬁqiﬁﬁ]LLaxmﬁmmiadﬁﬂi MINAUINAASUIN  N1T0ONWUULAZUTIITNITHES
55U‘Uﬂmﬂ’1W1‘u33'UUQGla’MﬂiillLﬂ‘t*}fﬂi LLa%Mﬁ?HQWU%ﬁﬁLﬁIS’J%@\T BANUNTITRNATIN N1IVIY
msdadmine  uazmsuimsiamadieiduivesssie  walanshauduiinegsd
Uszavsnm vinwelunisdeans sinwelumsthiauenaay uwidnnssdlevieuiugdu
Business start-up and administration; product development; the production of raw
materials to manufacturing process, quality controls and the government agencies
involved; marketing principles and conditions, marketing competition, sales
management and distribution system to consumers, and entrepreneurship;
effective  teamwork technique, communication skill, presentation  skill,

collaborative thinking

WINY oo "Tmmmamiﬁaq‘ummazm’mqm o(o-o-)

SCBT 205 Science of Health and Beauty

AwndsAuneu  SCCH 103
AARSYRINISHFUNING  AUFNHUTIENINGUAINNBUAEN  INe1FanInITeeningIne
greaninisens uasnAnfasiiioguninuazanung wdnnsiuguveatesseiiy

RIAZAITVINAMUALDIART WUIAALALAISINLEUNITINUDENES19ET5A
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How to be in good health; the relationship between the body and the mind; science

of exercise, food science, and products for health and beauty; basic principles for

skincare products, creative thinking and planning

&.&. VNAITUANIY NFRTIUNULALITNRNIEAUTIAY

&.&.o VUATEINLUTNsIuAY @ Uiialianuisaurswanduanlalvdla 31w « 5187397 Ao

INNY enoen
SCBT 303
INNY o
SCBT 304
INNY enoo
SCBT 306
INNY noel
SCBT 307
INNY nelo
SCBT 312
INNY en@en
SCBT 313
INNY ne&
SCBT 314
INNY &ne
SCBT 431
INNY nee

SCBT 311

mhein (gu)-UiR-Auaimenues)
QaTIMeuaTiugAan Sl o(@--0)
General Microbiology and Genetics
WugAEnsaUnIe &(o0-0-0)
Microbial Genetics
ulaiuszend a(o-0-0)

Applied Enzymology

walulagwaa &(o-0-0)
Cell Technology
Chemical Kinetics ©(v-0-0)

Chemical Kinetics

IFINTINDIMNT en(en-0-0)
Food Engineering

nafansvedlng o(lo-0-0)
Fluid Mechanics

YN NS an(lo-0-0)
Food Microbiology

weslulaundng en(sn-0-0)

Thermodynamics

&.&b AT UMANgNTUSIAIRTNIIYINTT Uaenanga U s IIINISWUURATISY 31U o

a A
97U ABD

INAN oo
SCMA 260
INAU woe
SCCH 207
WAL bloa
SCCH 229

mefin (Mgui-ujiR-auninienuies)
AUNTOYNUS ©(o-0-c)
Differential Equations
UfuRnIsaiinsIzn o(o-ar-e)
Analytical Chemistry Laboratory
UfuRnIsAldun3d o(o-n-0)

Organic Chemistry Laboratory

9ol
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MBA wod #anNNIIN NN IAERITININ © (o-0-@)
SCBC 205 Physical Principles in Life Science
WINY ool AAKALQUVNARAN S IUNTEUIUNTTINN b(o-o-a)
SCBT 202 Balances and Thermodynamics in Bioprocess
WINY wom WLUATILTY an(lo-en-&)
SCBT 203 Bacteriology
WNY molo 3TN karRUgANansREuUIE (o-o-5)
SCBT 302 Microbial Physiology and Genetics
WNY mo& walulagPanmmisgnangsy an(lo-on-&)
SCBT 305 Industrial Biotechnology
WNY mow Inguding an(lo-en-&)
SCBT 308 Mycology
WNY med @uUFEnIAL LazTall o(o-0-@)
SCBT 315 Chemical and Biochemical Kinetics
WINY mloc nsanglaululuusin ANNSoULaLIa an(en-0-o)
SCBT 328 Momentum, Heat and Mass Transfer
WNY nod wAlLlagYINMNeRTNT Y an(lo-on-&)
SCBT 305 Industrial Biotechnology
WNY Coo AMINTINNTLUIUNTTINN © a(en-o-o)
SCBT 411 Bioprocess Engineering |
WNY oo AMINTINATZUIUNTTININ o an(en-o-o)
SCBT 412 Bioprocess Engineering Il
WNY Com UHURNITIAINTIUNTHUIUNTTINN o(o-n-6)
SCBT 413 Bioprocess Engineering Laboratory
WNY oo NAuAnwITLlTI9U o(0-n-6)
SCBT 461 Industrial Plant Studies
WNY e dununnalulagdinin o olo-a-a)
SCBT 494 Seminar in Biotechnology I
WINY €= Tassnsiiawmnaluladiinm ¢ olo-a-@)
SCBT 485 Special Project in Biotechnology |
WINY &b Tasansiitewmalulagdinin o an(o--en)
SCBT 486 Special Project in Biotechnology |l

&.&a AT UnaNgATUS U INTNIININTLUURATISN 31U b 18791 Ad

WINY e InentdnusUIygrnsmanaluladdini e (o-o-)

06D
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SCBT 487 Undergraduate Thesis in Biotechnology | 2(0-6-2)
WNY <= endnusUygrnsmanaluladdiniu o (o-0b-@)
SCBT 488 Undergraduate Thesis in Biotechnology |l 4(0-12-4)

¢ Wangdntndlundnansu3yg1n3inaivinig uaenanansu3ygnsnaivInstuuiagisty Suim
@b 918711 AL
WNY bow wuafiSefiuguuaznsussandld an(lo-on-&)
SCBT 208 Fundamental and Applied Bacteriology
Judeduneuy  SCBT 221

fugrumadugalinewenuaiie eatulasaiauasnind oms maaTauiule

1Y '

MY wAENISAUAN  ANNEAYwAzNsUTsBNALTLUATISuNGuAAsngg I3
UfuRn1snaaewingg loun msfinwuuaiiiselagldndewanssad nsdend wallanis
yaeaitie MawitNoIABITe  MauenaeRuUSaYs  nsdadenanewug ns
Swuneln Masdss mInUina msdviheuuaiiie wasanudaeadly
euUiAns uuAenssileviewiuddu aSesssn nwenis T wnAnuaznNg
WNUNITYINURENNAS19ET5A

Microbiological fundamentals of bacteria regarding structure and functions,
nutrient, growth, death, and control, as well as the importance and the
application of major groups of bacteria; laboratory experiments on studying of
bacteria by microscopes, staining, aseptic technique; preparation of media,
isolation of pure culture, selection, classification and identification, culture,

quantifying, and preservation of bacteria, and also safety in laboratory;

collaborative thinking, ethics, IT skill, synthesis skill, creative thinking and planning

WNY oo QVINAAIARSLAYIAUAERSYRIUTTEN ©(o-o-)
SCBT 212 Thermodynamic and Reaction Kinetics
Fdadunen  lald
autvesansuans ngdefinilsveaneslulauwfindluszuudauazszuula touniadl
dnMIAnIUealidenedl wu ndninasinisAiaMSnTISNeaNn1s mAsisnI

nsAinwauantAvesinsufizemnedanin “weulyl” dusanvuzvadlasaasng naln

a (% '

! aa d ) a ° Y a £ a
N33 N1sTanguuarn1sienta n1saiawenwazITN1IMIUIans n1siasen

[ aaa '

AadnwgNd Ay U Aten Wy myleszindmdnluana anvainsatunis

1)

a

SeUfisen i pH waveumgiiiieuledissujisenlaanan anuaiesveaeuleivazdade
finansznussnuEies nalniazaaumansvesjisennsameeuleivuulinia -ty

o
o U v

wuniiduansniiesiaie Nilunsdiliiivsedfmdugmsedinseduuuusiing

[Oloy]
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INNY bloe
SCBT 221

FUIAUNDY

INNY e
SCBT 213

FUIAUNDY

Properties of pure substance, the first law of thermodynamic in open and closed
system, enthalpy, fundamental of chemical reactions, rate, the properties of the
biochemical catalysts “Enzymes” concerning their structures, mechanism of
catalysis, classification and nomenclature, isolation and characterization and the
determination of enzymatic activity, conditions influencing the enzymatic stability
and activity such as pH and temperature, mechanism and kinetics of single
substrate reaction catalyzed by Michaelis-Menten and allosteric enzymes in the

absence or presence of an inhibitor.

Fnwgiugiuutinsmeluladdinm o(o-n-0)
Basic Laboratory Skills for Biotechnology

SCCH 107

ﬁﬂwzﬁugmﬁﬁﬂLﬂuﬁm%'umiﬂﬁﬁamué’mLwﬂiuiaﬁ%amw, 2395550 warAmuUasnny
YDINULDI ;;ﬁ'u LAvAIInaRll, E;Uﬂizﬁvﬁaqéfuﬁm%’umiﬂﬁﬁamumqmﬂiuiaﬁ%amw,
MsFametn, nswleuansazane, nisiesesiarAnudunsa-a,  nswseuEnsTa
ANITUTUSNT,  NITHFEUATAZAIBUINTTIUMALNITATINTINLINTTIN,  NITHSEY
Qﬂﬂiﬂﬂﬁﬂaam‘%@, MawituaTazae  waveadeade, mstufinea uaznisvh
siguranmsmaaes malansyhouduiiuegrsivssansam finwelunsdeans sinwe
M9 T

Basic skills required for biotechnological laboratory, ethics and safety concerns on
self, others, and environment, general equipments used in biotechnolosgical
laboratory, measuration, solution preparation, pH measurement, serial dilution
technique, standard solution preparation and calibration curve, media preparation
and sterilization, data records and report; effective teamwork technique,

communication skill, IT skill

aunanaznsaelauluusiy o(o-0-c)
Balance and Momentum Transfer

Luidd

ANUFNRUSTEVINNIE WA ANuTou wazuluzUkuusIe gaulalasnaany
vodlvaussianeneg  uaznantRmeinslelad  usinsyviivesedlvafiegluanimds
ngnsana msdemlusdiesndsnuvesesinafifdandoust  nslvaluszuuvie
Un mstasnsnislva msmuuaznsuanvedva gunsaifivilvvedlvaindoud
Relationship between mass, energy, heat and work in several forms. Mass and

energy balance. Various type of fluids and their rheological properties, fluid static,

06
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ANNY enoen
SCBT 303

FUIAUNDY

NNV eno&
SCBT 304

F1UIAUNDY

equation of continuity, motion and mechanical energy and their applications to

fluid flow, flow in closed conducts, measurement of flowing fluids, agitation and

mixing of liquids, fluid motive devices.

3TN AL NUgANENIIEUNIE ©lo-o-)
Microbial Physiology and Genetics
SCBT 306

= a

ATV AT NUTNITNVDRAUNTIUTELANKUATISBLALLYDTT NM1TIANTSSLAUlnYes

a a

aunsd Yadendrdgsonisasyiule nstiaisemsdngwad Jpinsnisuuseasg

o

N1INBUANDIMBANIIELATEA INIUATUBTANLALNITAIUAN aUAIANTNITLATYAULA
dmivevesgdunid  ndnugrudiuiusmansuazoyiugaans madaduiug
Amnssu Tassadie wihil uagnisuanioonvesdu nalnnsdouusuduiinateiug uas
N15UsEENALYAINUSIURUENTTUYRIRAUNTE

Microbial physiology and genetics of bacteria and fungi, measurement of
microbial growth, requirements for microbial growth, nutrient transportation,
microbial cell cycle and differentiation, stress response in microbes, metabolic
pathways and control, growth kinetics, microbial ecology, basic principles of

genetics and molecular biology, recombinant DNA technology, gene structure,

function, and expression, mutation and repair, applications of microbial genetics

UHURn1saiTImeuaziugeansaaunse B(o-o-b)
Microbial Physiology and Genetics Laboratory
SCBT 307

a a

wiadanlglunsinn1sasayiulnreqdunsd n1sAnuenTInNIsRsyAulnvegaunsd

1%
¥ = a

NANANTIQALYEEaI U nsRnwannsieseniitinadensisiyiulavesqduvdd wade
MsdadieBuy  nszuauMsAeuRndy  mstmanaliadigivad  nsdndenuuadiBedd
AuaNdRnINBINIT MIkenuarliasiginanaiin nswauiugludad wnallanisvitay
WuAuedefiusz@nsnm inwylunsdeans

Techniques for microbial growth measurement, analysis of microbial growth rate,
growth vyield, study of stress response on microbial growth, techniques in gene
manipulation, conjugation, transformation, screening of bacteria with desired
characteristics, plasmid isolation and analysis, yeast mating; effective teamwork

technique, communication skill

OO



seivtiuan M3 O [en

ANLINEANERS

Ul  MangnTInemansUnga a1vivimalulagdinim mMadymalulagdinm

NNV enoo>
SCBT 306

A UIAUNDY

ANNY enoey
SCBT 307

A UIAUNDY

INNY el
SCBT 312

A UIAUNDY

NN (o-o-@)
Mycology
SCBT 208

v
A o

D1UNINTTN WA @aﬁ?ﬁwﬁﬁé’ﬂwmzﬂﬁﬂsiﬂ (sndlenuags1un) dugIuinel @1581915
LazNIsLasLAULe Wuwnueddy n1sduiug 99nsdin nsdiwundssianuasy
DUNTUIGIUTDIT MSOUBLLAZIAUSNY Nawﬁm‘ﬁli’la%’mLLﬁ%ﬂ’]ﬂ%‘Ui%QﬂGﬂ‘g UNUIMN
goasThuAwnden lumansunduasdmnunmg NIATUANLAZENTININT

Kingdom fungi, fungal like microorganisms (slime molds and zoosporic
organisms), morphology, nutrition and growth, metabolism, reproduction, life
cycle, classification and taxonomy, maintenance and preservation of fungal
cultures, fungal products which useful and deterioration, roles of fungi in the

environments, medical and veterinary fungi, fungal controls and antifungal

compounds

UHURNMTINE TN o(o-n-0)
Mycology Laboratory

SCBT 208

wadlaiuguwaznsifiaiesdiodosuduiunisinue dugineuas iginsiin
Y83l UNGUA19Y nsusnuaztsdeinuesslusssusi nsausuuazfuinume ns
avehazdsiluems msdadensiindnansifiuselevd wadanisvianudui
pgslUsEANSN N inwzlunisdeans

Techniques in mycology, use of basic equipment for fungal study, morphology
and life cycle of fungi in various groups, isolation and identification of fungi
from environments, maintenance and preservation of fungal cultures, detection
of fungi in food, screening of fungi producing useful compounds; effective

teamwork technique, communication skill

NIAINULAZIFINIINNTZUIUNITTININ en(en-0-o)
Fermentation and Bioprocess Engineering

SCBT 213

%ﬁﬂﬁugmmsﬁﬂmmﬁamiaaﬂLLUUGLuﬂizmumﬁ’gmw N130NLUUERITDINT

a

dwiugdunid  aunamansvesnsiasyiulauaznisaiansiaeadunsd  wie

q

a

N3UIUNIIMINEANAUTULUIUNNTAT9E1590998UV3E  WATANNTATUANNTEUIUNNT
nswuzinszuIuMskenasidmneielilandnsdusianiig

Principle of biological (especially fermentation) processes calculation and design;

ebo
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ANNY eneon
SCBT 313

FUIAUNDY

NNV ne&
SCBT 314

A UIAUNDY

INNY enloed
SCBT 327

F1UIAUNDY

medium design and optimization; growth and product formation, kinetics of
microorganism; process design and control; introductory to unit operation of bio-

product separation

mheUFuRNITNITUINMSTINN en(en-o-')

Unit Operations for Bioprocess

SCBT 312

NENNITWALINIALLDUANITVINTUTDINUIENITNENFI) qumammiuﬁﬁm%ﬁumﬁ
wazduall Yayynlunsyuiunmsndauazesnuuulunssuiunisnaslulsanuenainisy
The basic principle of unit operations concerning the chemical and biochemical
industries; problem solving in the processing and design of the machinery for the

chemical and biochemical industries

UURNITIMINTIUNTZUIUNITTINN o(o-a-o)
Bioprocess Engineering Laboratory

SCBT 312

nszvaumsldiedestioluseduisgnavnssy  dwdumswiin  msadnans sl
Ulavs  nmiseuaunszuums  wadamevhauduiivesnaiiussdvinm vinwglu
nsdeans vinwrlun1siiauanay 305550 Mnwen 9 1T LUIAALAZAITINULNLNT
MUDE AT INETIA

Processes involving pilot-scale equipment for fermentations, separations and
purifications of biological productions; process control; effective teamwork

technique, communication skill, presentation skill, ethics, IT skill, creative

thinking and planning

ANANENAIIUSBULAT LA o(o-o-)

Heat and Mass Transfer

SCBT 212

nann1sanelauANsay NMsEIANSaULUTAn UL AIRILaL LA N1SINANNSEU
WUUDETEULAZLUUTIAU NSUHSIEAMNSU N15a18lauANSDUTDINITAMIULLLLEAE
nswien gunsainsangleunuiou N15a18loulIARUUNITLNIUAZN1TNT gUNTAINTS
aelauia

Fundamental concepts of heat transfer. Steady-state and unsteady-state heat

conduction. Free and forced convective heat transfer. Radiation heat transfer.

obe



seivtiuan M3 O [en

ANLINEANERS

Ul  MangnTInemansUnga a1vivimalulagdinim mMadymalulagdinm

ANNY no@
SCBT 361

FUIAUNDY

ANNY &en@
SCBT 431

A UIAUNDY

IMNY €=o
SCBT 481

A UIAUNDY

Condensation and boiling heat transfer. Heat transfer equipments. Diffusion and

convective mass transfer. Mass transfer equipments.

ViruAnYIal Ty o(o-n-0)

Industrial Plant Studies

SCBT 312
nMadenmilsanugramnssikazantuidefiiitanssumndnriolduinsadestuns
Uszendldinaluladdanim Idun gnamnssuens o1 iadifost feasiisdures
NIEUIUNITHER wazn1suImsIanmslugaanssy vinwelunsdeans

Visit the industrial plants and research institutes emphasizing on biotechnological

processes such as food industries, pharmaceutical industries and chemical

industries; production process and management; communication skill

wialulagTininuiagnsussendldidenainngsy an(lo-n-&)
Biotechnology and Industrial Application

SCBT 314
wdnmsmaluladtinnlunssdnuasinnnssuiunsudeiidissansnmwasiuaie
dusugmamnssudanin ldud mandnueaneseddmiuidemauazieiashu nsudn
nnezdly  MNARNIABUVSY  nisnAalusiuadfiel  niswaaeuled  n1seERe
UfTusuastafug  masdeasedleglitiswiftetnmuuniaead s
UssgnildineluladTanwlunisdansdannden  npmnefifendesiueaaonds
NNTINN w%’wﬁaumqﬂzgfg']LLasmimaﬁ]aaULﬁamwiaﬂammuiﬁaémiﬁmmqiﬁa
NN 1T An¥eN158ATIZIA LUNAALAZAITINLNUNITYINNTUDENES19855A
Principles of biotechnology in production and development for efficient and
modern process in bio-industries such as alcohol for fuel and beverage, amino
acids, organic acids, single cell protein, enzymes, antibiotics, and biologics;
application of whole-cell biocatalyst for production of bio-based chemicals;
application of biotechnology in environmental management; regulations in
biosafety, intellectual properties and patent search for translational research or

bio-business development; IT skill, synthesis skill, creative thinking and planning

1A59N1TI9Y @ (o-o-b)
Research Project
SCBT 304

nsilassnsidgluiitenvaivinaluladdinin wasdiauenanuide Auaulag
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MWNY Exlo
SCBT 482

A UIAUNDY

919138 finwelumsdeans inwrlumsiiauenany uwnAnnissamieriauiugdu
3YFITU VINWENIE T NEENITEUATIZE LUIAALAZAITINUAUATTYINIUDES
a519a33a

Conduct of a research project in Biotechnology and the presentation of re-
search results under the supervision of academic staffs; communication skill,
presentation skill, collaborative thinking, ethics, IT skill, synthesis skill, creative

thinking and planning

1A5INN5398 o do-0b-a)
Research Project |l

SCBT 481

nsvilasansIdgluidenisanvinalulagdinin wasiiauonauidy AuAulag
919156 vinwzlunsdeans vinwzlunmsiiauenany wwadanisiudieviauiugdu
2395TIN NAWEMI 1T YINweNITEUATIZT LUIAALAZAITINILHUNITINIUDES
a519a55A

Conduct of a research project in Biotechnology and the presentation of re-
search results under the supervision of academic staffs; communication skill,
presentation skill, collaborative thinking, ethics, IT skill, synthesis skill, creative

thinking and planning

&.a.& WasngInnilundnansusyaasmadvIinmsuuuiidgisty W o 518390 fie

INNY €=
SCBT 489

A UIAUNDY

dein (Mui-UuR-Auniisienue)

a

entinusUIyaes (Wagisw) o(o-n-6)
Undergraduate Thesis (Distinction)

SCBT 303

tnAnwusaraululsunsuidgisnuasdentasimside o lassmangldrmuugdnnn

91955MNeTee Imadulasinisitemanalulagdinmidenussuludvsedide gl

D%
[ (Y =

HaggunTaaY JadnfnwusasauazaidumsITeiddasinianisfinyivatevestulin o uay

v ¥
a =

é}’aqL?'UEJ‘L!LLazLaua%aﬂﬁwuﬁma\iﬂuLflummé’ﬂﬂqmﬁ'aiﬂidmﬁ%’aauijﬂaﬁ uoNNMNIUNANgAs
1 fimInszduuazduaduliinAnyiiauonamuideluiiuszginms wagifuinaanu

Each student in distinction program selects the research theme under-assigned
instructor. The project must be an original or well-defined research in biotechnology.
Students should conduct research from the first semester of their 4th year and a

written thesis must be submitted and presented in English when the project is

completed at the end of the 2nd semester. In addition, the program will encourage

®bem
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the student to present and publish the research results.

&.& MNAIPIANE NFUITIAWITAULEGDN
¢.&o ANTIEIVT TIUIU & TIWIY AD

mhein (gu)-UiR-Auaimenue)
WY mox Aluladivaddnd en(en-o-)

SCBT 309 Animal Cell Technology

WY Corl AlulaBTanmAeatuiia an(o-m-&)
SCBT 407 Plant Biotechnology

WY oo wAlulabindesdiensuavasvien (-0
SCBT 421 Aroma and Cosmetic Technology

IWNNY &n'o WNSLESHFUN AT UTANTTY o(o-o-&)
SCBT 436 Functional Food and Innovation

&l WAV 911U o 5187391 AD

a va Y v

mhein (Ngud-UfuR-AuamenuLg)
IWNY woe weluladTanmieatiuuiad an(l-on-&)
SCBT 207 Insect Biotechnology
wndedunew  SCBT 204
weluladnmusasiaurssduingmansiiugiu audansuszgndldunas vdonanan
yosuuatiieUszlovinisfuauides nensunnd n1sinuas geaIvngTy Lay
Aauandeu Taduiensnan LagRAUINTE UM THANA B TS uATIT sy AnEand
o1fuAnuImsiuusmans uaguginingsy waznsdeseniuAdeiiiontswamn
5509 MIUNINTFINNANUUADATEN Y ININVB LA wadansihouduiiuedgned
Usgansnm vinwelunsdoans
Insect biotechnology including basic research and applications of insect and/or
products of insects for research, medicine, agriculture, industry, and environment.
Production and development of effective insect strains based on genetics and
genetic engineering and translational research for bio-business development
following a standard of insect biosafety guideline; effective teamwork technique,

communication skill

NG noo ANUUaBAN 8L UNTEAWMALLLAE T NN w(o-o-&)
SCBT 300 Safety and Occupational Health in Biotechnology

AudeAuney SCBT 208

ebc
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mudsanarsunseluviosUfuRnmsuazaniuiviiau ngrmnewaguufiaduan
Uasnseuarerdreunsy anuvasndoiiunienin duedl dudanin nsliiedestle
n13dan1svendedunsie n153nn1sgUame uazuruldnauluaniizanidu Alegia
nsdifnwluduendieudouwazuwilfiiimuanutasndulugaainnssy aorufine
DIANTING UATADIUNEIUID

Hazards and risks in laboratory and workplace; rules and practice for safety;
physical, chemical, and biological safety; safety operation procedure for
equipment; waste management; accident and emergency response; occupational

health and safety practice in industries, academic organizations, research

institutes, and hospitals

WNY e weluladTnmAeafuiiy o(o-o-c)

SCBT 347 Plant Biotechnology

Jesuney  SCBT 204
vdnmslimaluladfnmmeiivnnUszendile Ui senssuiunisndaiiy uagnnsiam
AL YasHAR Uy ATiadiunsnzFsseaduasdedefiv iien1sveteiug
iy NsnUsnYINUg wazkdnasd1Aynity N1snsIvdaUNIsHURUSTRIEBNUE n13Tn
ilvinangiug nsviaeuluslanatad matlaaulasluley NSAIVANNITHAAIDDNYRIEY
fiv wazwadamaduiugimnssuiionsfauus Wusnssudie
The fundamental concepts of plant biotechnology applied to the quality
improvement of plant productivity and their products. Plant cell and tissue culture
technique for micropropagation, germplasm collection, and productions of the
useful bioactive compounds from plants. Technologies applied for crop
improvement; somaclonal variations, induced mutagenesis, protoplast fusion,
controlled gene expressions and investigation of genetically modified plant through

genetic engineering

Wy eee  UFTRMsmaluladTanmiAeatudiy o(o-n-0)

SCBT 348 Plant Biotechnology Laboratory

Awadunou SCBT 221
aauoadelvdndnuldsousifsrfundnnnsldmeluladrnmmsiivandszgndiile
USUUTINTEUIUNTHAATY WaZNITHAUIANAN YOINEAANNINTY (nATAAILAIS
wzdssaduaniaBoiis tionisvereRusits mafuinwitus war mansaaeunt sy
wsvesaeriug wazimadanisiuiugimnssuiienisnsisasuiugnssuiiv uaznsibou
Fumeuee amadguazionty  wedamsviedufivessdiussansam ey

=
AMFG RGP
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ANNY en®0O
SCBT 310

A UIAUNDY

ANNY nee
SCBT 311

A UIAUNDY

This laboratory course provides practice in plant biotechnology applied to the quality
improvement of plant productivity and their products. Plant cell and tissue culture
technique for micropropagation and germplasm collection. Technologies for DNA,
RNA and protein analysis as well as investigation of genetically modified plant. Study
trips to the government institutions or private sectors; effective teamwork technique,

communication skill

walulagwadds ) o(o-o-&)
Animal Cell Technology
SCBT 204

s

nswnisseaddnfifoluldousuneluladfinim 39 lasiasuazaudesnis
vosgadfigninizides wadauazdedidalunsinziiousadedaniig nsve1nis
wneidss edasofliinatestunisinuieaddng anudiugtuneduiiivates enfiivu
duyluinen ndesgansimlyian1eg wlumalulad nsdndeiusnssy Iminssulusiu
weluladiwadduinia msndnnazuszgndliiwaddnilussiugaamnssy nmadoulesiy
mmifmqﬁmmﬁl,wwLﬁymLLﬁzT%’UizIﬁ%ﬁ%ﬂﬂL%aéé’mi Yorvunuay a3usssuiliiedostu
nsldwandnd wadansvhauduiivedrsiusyd@nsam inwelunsdoans

Animal cell culture for application in biotechnology; biology, structure and the need
of cultured cells, techniques and limitations of cell cultures; tools involved in animal
cell study; basic knowledge in related area including Immunology, Microscopy,
Nanotechnology; genetic engineering, protein engineering, stem cell technology;
upscale production and application of animal cell culture for industrial scale
production; ethics and regulation; effective teamwork technique, communication skill
Ufuinsmalulagwaddn o(o-mn-o)
Animal Cell Technology Laboratory

SCBT221

'3

a wa a ) & s o ¢ A4 A do w & =
ﬂ’liﬂaummLﬂ&l’mUﬂ’liLWWLamLﬁﬁaaam Qﬂﬂﬁm LLa%LﬂﬁaﬂM@mﬁqﬂEUUIUﬂqﬁLa8\1 NNILF I

D1VTLASUIAATIVUNL AN TURDUNTAINSTUNITINNELET LAUSIYT NISANEIUIRULAEITU

s ¢ A o v v aa o a a wa = )
LsﬂaaafﬂqLwauqlﬂiﬁ\ﬂuﬂq‘ULmﬂIUIaEJGU’Jﬂ']W ﬂ')’]llﬂaa@ﬂﬁ]LLagﬁ]iﬂﬁ§§§J6LUﬂqiﬂQUmﬂqULﬂﬁnﬂU

[
[ 3

UERPIRENT R !

Animal cell culture and laboratory practice, Instrument and Equipment in animal cell
culture. Culture Medium Preparation, Procedure for animal cell culture, maintenance,
and storage. Experimental study about the animal cell in Biotechnolosgical application.

Safety, Ethics, and Standard operating procedure in animal cell culture

oo
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MARINTIEaLIBERN IR URRYBUNSNgRT

9191586UsEIMENGAT uazeITENAY
91913 TuRRYEUNNgNS wazemsdusedmdngns
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®. TB-WWANA U1TITAY WARIANNN
gfl. / ALUINITING SRIANERSI1NSE A5,
Faim AT INALULAETININ ANLANENAENS UMINEIBEUARE

AUV BT110 Auginendans (wayiln)
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a =

Useiamsfine (Aauydl a1viv annduuay
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a

Undusansfinuseivaaufing Besdduan

AR DeszauUSeyan3)

A GUN/RER dusansfnwninaantu WA,
Postdoctoral Chemical Biology Kyoto University, JAPAN [Sldcde
Postdoctoral Chemical Biology Kyushu University, JAPAN &

D. Eng Water and Wastewater Asian Institute of Technology, &

Engineering THAILAND
M. Eng Molecular System Engineering Kyushu University, JAPAN bé&ee
B. Eng Chemical Science and Kyushu University, JAPAN o&ne
Technology

av o & a o
QWU'JQEIVlﬁUI’\J NIDUANUTIUIYNTT
@) Fluorescence sensing for biological and environmental analysis

) Development of fluorescent diagnostic tools for Pseudogout diesease

HAUITENTONAUMINIVING  (MIUNTLINTTIUMENGATTEAUDANAN Y WA, bEEw)

® HANUNINIYINIG
@) (n/a)

® pANUINY
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®. Wongkongkatep J, Ojida A, Hamachi I*. Fluorescence sensing of inorganic phosphate and
pyrophosphate using small molecular sensors and their applications. Topics in Current Chemistry (2)
2017; 375: 1-33.

. Hanpanich O, Wongkongkatep P, Pongtharangkul T, Wongkongkatep J*. Turning hydrophilic bacteria
into biorenewable hydrophobic material with potential antimicrobial activity via interaction with
chitosan. Bioresource Technology 2017; 230: 97-102.

o. Tiposoth P, Khamsakhon S, Ketsub N, Pongtharangkul T, Takashima | Ojida A, Hamachi |,
Wongkongkatep J*. Rapid and quantitative fluorescence detection of pathogenic spore-forming bacteria
using a xanthene-Zn(ll) complex chemosensor. Sensor and Actuator B: Chemical 2015; 209: 606-612.

&. Archakunakorn S, Charoenrat N, Khamsakhon S, Pongtharangkul T, Wongkongkatep P, Suphantharika
M, Wongkongkatep J*. Emulsification efficiency of adsorbed chitosan for bacterial cells accumulation at
the oil-water interface. Bioprocess and Biosystem Engineering. 2015; 38: 701-709.

&. Kittiloespaisan E, Takashima |, Kiatpathomchai W, Wongkongkatep J*, Ojida A*. Coordinating ligand
exchange of a xanthene probe-Ce (Ill) complex for selective fluorescence of inorganic pyrophosphate.

Chemical Communication 2014; 50: 2126-2128.

® UNANUNINIYINIG
®) (n/a)

e y11sde / #1sn
@) (n/a)
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® panumadnnsludnwurduy
@) (n/a)
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gL, / MUVEINEINING §YI8Aansanse as.
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{1ie Aedvwaluladdinn wazvhgddemaluladlusiunazeuley AusInenmans
URINYIRLUARNR
A01UNYVINIU K420 (Lab), 422 (Office) maugineneans (wayiln)

a

Useiimsfine (Randl aneniv annduuazliidisanisfinvissduaaufin Seadduain

9

Aoddiasan aseAuUTyaes)

Aol a1v139 dgamsfnwanaantiu WA

Ph. Biotechnology Virginia Polytechnic Institute and o&do
State University, Virginia, USA

M., WU, (mAlulagTinan) LNINYIFUNANA o&ene

mAdefiaule wielinudigns

@) Assay development for screening and characterization of microbial protease to apply in
silk-degumming process

) Optimization of Cocoonase and CRC protease production and formulation for silk-

degumming process
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o) Optimization and evaluation / grading efficiency of silk-degumming process
&) Byproduct usage and reusability of a protease from silk-degumming process

&) Production and application of protein hydrolysate

HAUITENTBNANUNNINING (MUNATIUIATTIUNENGATIEAURALAN Y .M. o)

® NANUNMIYNINIS
®) (n/a)

® HANUINY
®) WA suartuns “nswennnilvumeeuled: AnuvimevenssUIUNSBENSEAUAMAN

Tytlne” MsansInendans uv. adudl 1 9 44 wns1ey — funay 2559) wn 1-21.
[http://www.kmutt.ac.th/jif/public_html/article detail.php?ArticlelD=190630]

b) WIA Jdaruns “eululiiumsdnduuuihndanndes: :nvieslifnsgaiisen”

MOUTN 2 ; MIANTINEIMENS vesauAInemansuissemelng Tunssususigddus, 2558; 69(2): 84-

89. [http://www.ebooks.in.th/ebook/34425/9158153Me1@1895_atu_2 Ju1AN-wey_2558/]
o) TR uasduns “ulwdiunsdnduuuinmdwaden: :nviesliiinisgasiseu”

MaUN 1 ; MNIATINeIMans vasaunAIne mansuiasemelng Tunseususyddus, 2558; 69(1): 86-

90. [http://www.ebooks.in.th/ebook/33277/215853nenmans atu_1 unsIAN-NUAINUS 2558/]
&) Pookajorn S, Uyen U, Wongsaengchantra PY. Enzymatic silk degumming using a protease

from bacterial strain CRC_6NB. Proceedings of the 7" Pure and Applied Chemistry International
Conference 2013 (PACCON2013): Global chemical science for green community; 2013 January 23-25;
Bangsaen Beach, Thailand; 2013. p. 187-90.
[http://www.sci.buu.ac.th/research/uploads/download/anc/proceedings. paccon2013.pdf]

&) Rodbumrer, P, Arthan D, Uyen, U, Yuvaniyama, J, Svasti, J, and Wongsaengchantra, PY. Functional
expression of a Bombyx mori cocoonase: potential application for silk degumming. Acta Biochimica

et Biophysica Sinica. 2012; 44(12): 974-83.
o) Poonpipatgul S, Wongsaengchantra PY, Udomsopagit S, Yuvaniyama J. Purification and

characterization of amine oxidase from Vigna mungo L. seedlings. Afr J Biotechnol. 2012; 11(78):

14361-7.
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®) Genetics and physiology in pathogenic bacteria
o) Bacterial virulence network for novel drug-targeting strategy

o) Genes and genome for antibiotic resistance mechanisms
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®) Boonma S, Romsang A, Duang-nkern J, Atichartpongkul S, Trinachartvanit W, Vattanaviboon P,
Mongkolsuk S. The FinR-regulated essential gene 7pr4, encoding ferredoxin NADP" reductase: Roles in
superoxide-mediated stress protection and virulence of Pseudomonas aeruginosa. PLoS One 2017,
12(2): e0172071.

) Romsang A, Dubbs JM, Mongkolsuk S. The iron-sulfur cluster biosynthesis regulator IscR
contributes to iron homeostasis and resistance to oxidants in Pseudomonas aeruginosa. In: "Stress and
Environmental Control of Gene Expression in Bacteria." (Frans J. de Bruijn ed.) John Wiley & Sons, USA.
2016; 2: 1090-1102.

e) Romsang A, Duang-nkern J, Wirathorn W, Vattanaviboon P, Mongkolsuk S. Pseudomonas
aeruginosa IscR-regulated ferredoxin NADP(+) reductase gene (forB) functions in iron-sulfur cluster

biogenesis and multiple stress response. PloS One 2015; 10 (7): e0134374.
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@ Romsang A, Leesukon P, Duang-nkern J, Vattanaviboon P, Mongkolsuk S. Mutation on gene
encoded monothiol-Glutaredoxin (GrxD) in Pseudomonas aeruginosa increases susceptibility to
polymyxins. Int J Antimicrob Ag 2015; 45 (3): 314-8.

&) Fuangthong M, Jittawuttipoka T, Wisitkamol R, Romsang A, Duang-nkern J, Vattanaviboon P,
Mongkolsuk S. IscR plays a role in oxidative stress resistance and pathogenicity of a plant pathogen,
Xanthomonas campestris. Microbiol Res 2015; 170 (C): 139-146.
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buffer of the labile zinc pool in Bacillus subtilis. Mol Microbiol 2014; 94 (4): 756-70.
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expression and physiological role of Pseudomonas aeruginosa methionine sulfoxide reductases during
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Analysis of an Evolved Transketolase Reveals Divergent Binding Modes. Sci. Rep. 6, 35716.
) Pongtharangkul, T., Chuekitkumchorn, P., Suwanampa, N., Payongsri, P., Honda, K., Panbangred,
W., 2015. Kinetic properties and stability of glucose dehydrogenase from Bacillus amyloliguetaciens
SB5 and its potential for cofactor regeneration. AMB Express 5, 68.
o) Payongsri, P., Steadman, D., Hailes, H.C., Dalby, P.A., 2015. Second generation engineering of

transketolase for polar aromatic aldehyde substrates. Enzyme Microb. Technol. 71, 45-52.
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@) Development of polysaccharide-based materials for encapsulation of biomolecules

) Polymeric-based nanoparticle for intracellular delivery
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@) Jutakridsada P, lamamornphanth W, Patikarnmonthon N, and Kamwilaisak K. Usage of
Eucalyptus globulus bark as a raw material for natural antioxidant and fuel source. Clean Techn
Environ Policy. Clean Techn Environ Policy, 2017; 19(3); 907-915.

) Canton |, Massignani M, Patikarnmonthon N, Chierico L, Robertson JD, Renshaw SA, Warren NJ,
Madsen JP, Armes SP, Lewis AL, and Battaglia G. Fully synthetic polymer vesicles for intracellular
delivery of antibodies in live cells. FASEB J, 2013; 27(1): 98-108.
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@) Flavor improvement in fermented food

) Deterioration and shelf life prediction in fermented food Chemical safety in food
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®) Kaewkrod A., Niamsiri N., Likitwattanasade T., & Lersiri S. 2018. Activities of macerating
enzymes are useful for selection of soy sauce koji. LWT — Food Science and Technology, 89,

735-739.

) Singracha P., Niamsiri N., Visessaguan W., Lersiri S., & Assavanig A. 2017. Application of lactic
acid bacteria and yeast as starter cultures for reduced-salt soy sauce (moromi) fermentation. LWT —
Food Science and Technology, 78, 181-188.

a) Panith N., Wichaphon J., Lertsiri S., & Niamsiri N. 2016. Effect of physical and physicochemical
characteristics of chitosan on fat-binding capacities under in vitro gastrointestinal conditions. LWT -
Food Science and Technology, 71, 25-32.

&) Deetae P., Jamnong P., Assavanig A, & Lertsiri S. 2017. Occurrence of biogenic amines in Thai
soy sauces and soy bean pastes and their health concern. International Food Research Journal, 24(4),
1575-1587.

& Toontom N., Posri W., Lertsiri S., & Meenune M. 2016. Effect of drying methods on Thai dried
chilli’s hotness and pungent odour characteristics and consumer liking. International Food Research
Journal, 23, 289-299.

o) Panith N., Assavanig A., Lertsiri S., Bergkvist M., Surarit R., & Niamsiri N. 2016. Development of
tunable biodegradable polyhydroxyalkanoates microspheres for controlled delivery of tetracycline for
treating periodontal disease. Journal of Applied Polymer Science, DOI:10.1002/app.44128

@) Aryuman P., Lertsiri S., Visessanguan W., Niamsiri N., Bhumiratana A., & Assavanig A. 2015.
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Glutaminase-producing Meyerozyma (Pichia) guilliermondii isolated from Thai soy sauce fermentation.
International Journal of Food Microbiology, 192, 7-15.

)  Wipatanawin A., Phongsawanit S., Maneeratprasert T., Lertsiri S., & Deetae P. 2015.
Determination of the effects of adding milk and sugar on the antioxidant capacity of oolong tea by
chemical and cell culture-based antioxidant assays. Chiang Mai Journal of Science, 42(3), 699-711.

«)  Wichaphon J., Giri A, Ohshima T., & Lertsiri S. 2014. Determination of glyoxal and
methylglyoxal in Thai fish sauce and their changes during storage test. Journal of Food Measurement
and Characterization, 8, 241-248.

®o) Sangkasanya S., Lertsiri S., & Meenune M. 2014. Changes in fruit quality and volatile flavor
compounds during on-tree maturation of longkong. International Food Research Journal, 21(4), 1659-
1665.

®®) Thummajitasakul S., Tumchalee L., Koolwong S., Deetae P., Kaewsri W., & Lertsiri S.
Antioxidant and antibacterial potentials of some Thai native plant extracts International. 2014. Food
Research Journal, 21(6), 2393-2398.

@) Isasawin S., Aketarawong N., Lertsiri S., & Thanaphum S. 2014. Development of a genetic
sexing strain in Bactrocera carabolae (Diptera: Tephritidae) by introgression of six sorting components
from B. dorsalis, Salayalstrain. BMC Genetics, DOI:10.1186/1471-2156-15-52-52

@m) Wichaphon J, Posri W, Assavanig A, Thongthai C, & Lertsiri S. 2013. Categorization of Thai
Fish Sauce Based on Aroma Characteristics. Journal of Food Quality, 36, 91-97.

o) Wah TT, Walaisri S, Assavanig A, & Lertsiri S. 2013. Co-culturing of Pichia guilliermondii
enhanced volatile flavor compound formation by Zygosaccharomyces rouxii in the model system of
Thai soy sauce fermentation. International Journal of Food Microbiology, 160, 282-289.

o&) Kaewkrod A., Niamsiri N., Likitwattanasade T., & Lersiri S. 2018. Activities of macerating
enzymes are useful for selection of soy sauce koji. LWT - Food Science and Technology, 89, 735-739.

@o) Singracha P., Niamsiri N., Visessaguan W., Lersiri S., & Assavanig A. 2017. Application of lactic
acid bacteria and yeast as starter cultures for reduced-salt soy sauce (moromi) fermentation. LWT -

Food Science and Technolosgy, 78, 181-188.
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Flavor Compounds and Flavor Profiles of Thai Soy Sauce. In: Cadwallader K and Chang S, editors.

Chemistry, Texture, and Flavor of Soy. ACS Symposium Series; American Chemical Society; 2010.

Chapter 23, p. 375-87
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@) Functional genomics study in cassava to improve starch quality and quantity for industrial
applications

o) Biochemical and molecular genetics related to latex yield and stress response of rubber tree

o) Epigenetics control: Implications for plant improvement
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Acid Alleviates Salinity Stress in Cassava. Front. Plant Sci. 2017; 7: 2039.
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expression of mitochondrial pyruvate dehydrogenase gene correlates with latex yield and tapping in
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U, Narangajavana J¥*. Differential expression of methyl jasmonate-responsive genes correlates with
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Breeding 2016; 36(4): 1-9.
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Journal of Plant Research 2016; 129: 51-65.
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expression analysis inferring the crosstalk of ethylene and gibberellin in modulating the
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e0137602.

«)  Sojikul P*, Saithong T, Kalapanulak S, Pisuttinusart N, Limsirichaikul S, Tanaka M, Utsumi Y,
Sakurai T, Seki M, Narangajavana J. Genome-wide analysis reveals phytohormone action during cassava
storage root initiation. Plant Molecular Biology 2015; 88(6): 531-543.

@o) Pinweha N, Asvarak T, Viboonjun U, Narangajavana J*. Involvement of miR160/miR393 and
their targets in cassava responses to anthracnose disease. J Plant Physiol 2015; 174: 26-35

0) Pramoolkit P, Lertpanyasampatha M, Viboonjun U, Kongsawadworakul P, Chrestin H,
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84: 203-212.
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D, Poopear S, Somyong S, Narangajavana J*. Characterization of Rubber Tree MicroRNA in
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Analysis. Molecular Genetics and Genomics 2014; 289(5): 921-933.
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Thai Journal of Botany 2013; 5(Special Issue): 261-270.
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Biotechnology 2013; 53: 257-269.

o) Lertpanyasampatha M, Pramoolkit P, Kongsawadworakul P, Viboonjun U, Chrestin H,
Narangajavana J*. Conserved microRNAs and their targets in rubber tree and the related
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) Yeast bioassay for detection of phytoestrogens and bioactive compounds
o) Yeast surface display for application as antiviral agents in shrimp

&) Development of recombinant yeast for vaccine production
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campanulatum D. Don along elevational gradient of manaslu conservation area, Nepal Himalaya.
Pakistan J Bot. 2017; 49(5): 1749-55.

©) Rana P* Boonchird C, Korirala M, Bhuju DR. Impact of altitude on the colonization
frequency of endophytic fungi Isolated from Ahododendron campanulatum D. Don of Sagarmatha
National Park, Nepal. J Bas Appl Sci. 2017; 1(2)36000109: 1-4.

on) Kitichantaropas Y, Boonchird C, Sugiyama M, Kaneko Y, Harashima S, Auesukaree C*. Cellular
mechanisms contributing to multiple stress tolerance in Saccharomyces cerevisiae strains with
potential use in high-temperature ethanol fermentation. AMB Expr. 2016; 6: 107-20.

&  Mahamad P, Boonchird C, Panbangred W¥*. High level accumulation of soluble diphtheria
toxin mutant (CRM197) with co-expression of chaperones in recombinant Escherichia coli. App.
Microbiol Biotech. 2016; 100(7): 6319-30.

&) Ananphongmanee V, Srisala J, Sritunyalucksana K, Boonchird C*. Yeast surface display of two
proteins previously shown to be protective against White Spot Syndrome Virus (WSSV) in shrimp. PLOS
ONE 2015; 10(6): 1-14.

) Jungsukcharoen J, Dhiani BA, Cherdshewasart W, Vinayavekhin N, Sangvanich P, Boonchird
C*. Pueraria mirifica leaves, an alternative potential isoflavonoid source. Biosci Biotechnol Biochem
2014, 78: 917-26.

) Lertwimol T, Sangsuriya P, Phiwsaiya K, Senapin S*, Phongdara A, Boonchird C, Flegel TW.
Two new anti-apoptotic proteins of white spot syndrome virus that bind to an effector caspase
(PmCasp) of the giant tiger shrimp Penaeus (Penaeus) monodon. Fish Shellfish Immunol 2014; 38: 1-6.

) Shahsavarani H, Hasegawa D, Yokota D, Sugiyvama M, Kaneko Y, Boonchird C, Harashima S*.
Enhanced bio-ethanol production from cellulosic materials by semi-simultaneous saccharification and
fermentation using high temperature resistant Saccharomyces cerevisiae TJ14. J Biosci Bioeng 2013;

115: 20-3.
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) Molthathong S, Jitrakorn S, Joyjinda Y, Boonchird C, Withyachumnarnkul B, Pongtippatee P,
Flegel TW, Saksmerprome V*. Persistence of Penaeus stylirostris densovirus delays mortality caused by
white spot syndrome virus infection in black tiger shrimp (Penaeus monodon). BMC Vet Res 2013; 9: 33.

UNANNIAYINTG
@) (n/a)

o ysde / #sn
@) (n/a)

a ) "]
® panuUMBITINSludnuuLay

a a o

®) @Nsuns Petre, J., Boonchird, C., Buasri, W. and Panbangred, W. (2011) Improved
Bordetella pertussis strains for the production of recombinant acellular pertussis vaccine. Patent

Number 2011/09417., South Africa. US Patent No : US 9,187,754B2 (Nov 17, 2015).

AITAUADU

o maznuasululagiu

4 .. 4 . RN Vel
7 YA Y3839 e
(UT8NY-U5) UA-ANEINIEALLEY)
® | WNY ol | A3TIVEATNUGANEANTRUNSY (lo-o-o)
o | WY mox | NN an(lo-en-&)
o | WNY Coe | VIATAUNAAANS an(o-en-&)
@ | WY €=z | IsamsiAwnalulaginnn e o(o-an-@)
WNY &= | ATINITAMNALLLATTINN o an(o-c-en)

b Msznudevlundngaslm / vdngmsuiuuy Useneudae

p L. 4 . RTeINGYe R
| s Yo7
(Ussene- U UA-Anwiaemies)

® | WNY eom | A3TINYMALRUGANENTYAUNTE ©(o-0-c)

o | WY o | UJURNTESTINehaviugmansaunse olo-c-b)

o | WY mod | WA o(o-0-)

& | WY moed | UURNMTIME LN o(o-n-6)

& | WY oo | TIENTAUNAMANS sn(lo-en-&)

o | WY &ke | 1ATNITIY @ ©(o-o-b)

o | WNY el | 1ATINTINY b &loo-@)

OER



seiviyan M3 O [ien AMZANEIAENT

Ul  WaNgnTInenmansingia avivimalulagdinim Ay malulagdinm

& %a—muaqa UIPUIUN FNTIEIN
gfl. / ALUINITING SRIANERSI1NSE 95,

Faim AT IALUladTININ ANEAINEAIENS UINeIRBURn

a0 uivineu BT204 aagiviendans (weyiln)

Usedmsfine (Randl anniv annduuasdidisansfinwisedugaudinw Sesdduain

9

AAlaean DasEAuUTayaes)

AaA q1913% dudamsfAnuanaantu WA,
Ph.D. Biochemical Engineering University of London, UK o&mn&
M.Sc. Food Process Engineering Asian Institute of Technology, &bz
Thailand
WM. waluladnisemis PHIAINTUUMINEAY b&oE
(NesATENTUAY o)

mAfefiaula viedrudungms
@) Biotechnology Modeling
) Spray drying and fluidized bed agglomeration of biomaterials

o) Product isolation and utilization of spent brewer's yeast
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spectroscopy. Chinese Physics Letters, 30 (1), art. no. 018103.
o) Winuprasith, T., & Suphantharika, M. (2013). Microfibrillated cellulose from mangosteen

(Garcinia mangostana L.) rind: Preparation, characterization, and evaluation as an emulsion

stabilizer. Food Hydrocolloids, 32 (2), 383-394.
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Varavinit, S., Dangtip, S., & Suphantharika, M. (2014). Effect of cross-linking on physicochemical
properties of tapioca starch and its application in soup product. Carbohydrate Polymers, 101, 656-
665.

& Winuprasith, T., Suphantharika, M., McClements, D. J., & He, L. (2014). Spectroscopic
studies of conformational changes of B-lactoglobulin adsorbed on gold nanoparticle surfaces.
Journal of Colloid and Interface Science, 416, 184-189.

&) Wongsagonsup, R., Deeyai, P., Chaiwat, W., Horrungsiwat, S., Leejariensuk, K.,
Suphantharika, M., Fuongfuchat, A., & Dangtip, S. (2014). Modification of tapioca starch by non-
chemical route using jet atmospheric argon plasma. Carbohydrate Polymers, 102, 790-798.

o) Kittisuban, P., Lee, B. -H., Suphantharika, M., & Hamaker, B. R. (2014). Slow glucose
release property of enzyme-synthesized highly branched maltodextrins differs among starch
sources. Carbohydrate Polymers, 107, 182-191.

o) Kittisuban, P., Ritthiruangdej, P., & Suphantharika, M. (2014). Optimization of
hydroxypropylmethylcellulose, yeast B-glucan, and whey protein levels based on physical
properties of gluten-free rice bread using response surface methodology. LWT-Food Science and
Technology, 57 (2), 738-748.

®) Winuprasith, T., Chantarak, S., Suphantharika, M., He, L., & McClements, D. J. (2014).
Alterations in nanoparticle protein corona by biological surfactants: Impact of bile salts on B-
lactoglobulin-coated gold nanoparticles. Journal of Colloid and Interface Science, 426, 333-340.

«) Winuprasith, T., & Suphantharika, M. (2015). Properties and stability of oil-in-water
emulsions stabilized by microfibrillated cellulose from mangosteen rind. Food Hydrocolloids, 43,
690-699.

®0) Archakunakorn, S., Charoenrat, N., Khamsakhon, S., Pongtharangkul, T., Wongkongkatep,
P., Suphantharika, M., & Wongkongkatep, J. (2015). Emulsification efficiency of adsorbed chitosan
for bacterial cells accumulation at the oil-water interface. Bioprocess and Biosystems Engineering,
38 (4), 701-709.

@®) Wongsagonsup, R., Kittisuban, P., Yaowalak, A., & Suphantharika, M. (2015). Physical and
sensory qualities of composite wheat-pumpkin flour bread with addition of hydrocolloids.
International Food Research Journal, 22 (2), 745-752.

@) Tangsrianugul, N., Suphantharika M., & McClements, D. J. (2015). Simulated
gastrointestinal fate of lipids encapsulated in starch hydrogels: Impact of normal and high amylose
corn starch. Food Research International, 78, 79-87.
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9lado)



seiviyan M3 O [ien AMZANEIAENT

Ul  WaNgnTInenmansingia avivimalulagdinim Ay malulagdinm

(2016). Effect of enzymatic pretreatment on the extraction yield and physicochemical properties of
sago starch. Starch/Stérke, 68, 47-56.

o) Chaiwat, W., Wongsagonsup, R., Tangpanichyanon, N., Jariyaporn, T., Deeyai, P.,
Suphantharika, M., Fuongfuchat, A., Nisoa, M., & Dangtip, S. (2016). Argon plasma treatment of
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o¢&) Deetae, P, Tseng, K, Pasuphan, C., Panya, A., Methacanon, P., Temthawee, W., &
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polysaccharides from Gynura divaricata leaves. Chiang Mai Journal of Science, 44, 144-156.
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(2017). Improvement of sago starch extraction process using various pretreatment techniques and

their pretreatment combination. Starch/Starke, 69, 1700005.
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®) Plant physiology and phenotypic responses of plant under environmental stresses
o) Mutation-based study on phenotypic and candidate genes expressions
o) Bioengineering and plant metabolomics study and molecular characterization of genes
involve in the biosynthetic pathway of plant secondary metabolites
&) Physiology and nutraceuticals of plant under artificial environments
&) Plant tissue culture-based productions under controlled environments

o) Gene transformation and protoplast technology for crop improvement and biological studies
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Closed Plant Factory with Artificial Lighting. HORTSCIENCE. 2017; 52(6):831-835.
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Science of Food and Agriculture. 2017; DOI:10.1002/jsfa.8498.

on) Inthima P, Nakano M, Otani M, Niki T, Nishijima T, Koshioka M, Supaibulwatana K*.
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formation and terpenoid metabolites of Artemisia annua L. Plant Cell Tiss Organ Cult. 2017; 129(2):223-
236. DOI: 10.1007/s11240-017-1171-1.

&  Worakan P, Karaket N, Maneejantra N, Supaibulwatana K*. A Phenylurea Cytokinin, CPPU,
Elevated Reducing Sugar and Correlated to Andrographolide Contents in Leaves of Andrographis
paniculata (Burm. F.) Wall. Ex Nees. Applied Biochemistry and Biotechnology. 2017, 181(2):638-649. DOI:
10.1007/512010-016-2238-X.

&) Maneejantra N, Tsukagoshi S, Lu N, Supaibulwatana K, Takagaki M, Yamori W*. A
Quantitative Analysis of Nutrient Requirements for Hydroponic Spinach (Spinacia oleracea L.)
Production under artificial light in a plant factory. Journal of Fertilizers & Pesticides. 2016. 7, 170. doi:
10.4172/2471-2728.1000170. (Case Report)

o) Otani M, Ishibe M, Inthima P, Supaibulwatana K, Mori S, Niki T, Nishijima T, Koshioka M,
Nakano M*. Horticultural characterization of a tetraploid transgenic plant of 7ricyrtis sp. carrying the
gibberellin 2-oxidase gene. Plant Biotechnology. DOI: 10.5511/plantbiotechnology.14.0916a. 2014;
31:335-340.

) Karaket N, Wiyakrutta S, Lacaille-Dubois, M.-A, Supaibulwatana K* T-DNA insertion alters
the terpenoid content composition and bioactivity of transgenic Artemisia annua. Natural Product
Communications. 2014; 9(3): 363-366.

<) Pichakum A*, Supaibulwatana, K, Chintakovid W, Chanseetis C. Role of temperature and
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) Pansuksan K, Mii M, Supaibulwatana K.* Phytochemical alteration and new occurring
compounds in hairy root cultures of Mitracarpus hirtus L. induced by phenylurea cytokinin (CPPU).
Plant Cell, Tissue and Organ Culture (PCTOQ). 2014; 119(3) :523-532.

®@o) Inthima P, Otani M, Hirano T, Hayashi Y, Abe T, Nakano M, Supaibulwatana K* Mutagenic
effects of heavy-ion beam irradiation on in vitro nodal segments of Artemisia annua L. Plant Cell,
Tissue and Organ Culture (PCTOQC). 2014; 119(1): 131-139.

e®) Pansuksan K, Sangthong R, Nakamura I, Mii M, Supaibulwatana K* Tetraploid induction of
Mitracarpus hirtus L. by colchicine and its characterization including antibacterial activity. Plant Cell,
Tissue and Organ Culture. 2014; 117(3): 381-391.

@) Gashaw A, Theerawitaya C, Samphumphuang T, Cha-um S, Supaibulwatana K* CPPU
elevates photosynthetic abilities, growth performances and yield traits in salt stressed rice (Oryza sativa
L. spp. indica) via free proline and sugar accumulation. Pesticide Biochemistry and Physiology. 2014,
108(1): 27-33.

@) Maksup S, Roytrakul S, Supaibulwatana K* Physiological and comparative proteomic
analyses of Thai jasmine rice and two check cultivars in response to drought stress. / Plant Interact.
2014, 9: 43-45.

o) Otani M, Meguro S, Gondaira H, Hayashi M, Saito M, Han D-S, Inthima P, Supaibulwatana
K, Mori S, Jikumaru Y, Kamiya Y, Li T Niki, T, Nishijima T, Koshioka M, Nakano M*. Overexpression of the
gibberellin 2-oxidase gene from 7Torenia fournieri induces dwarf phenotypes in the liliaceous
monocotyledon Tricyrtis sp. Journal of Plant Physiology. 2013; V.170 (16): 1416-1423.

o&) Maksup S, Supaibulwatana K*, Selvaraj G. High-quality reference genes for quantifying the
transcriptional responses of Oryza sativa L. (ssp. /indica and japonica) to abiotic stress conditions. Chin
Sci Bull. 2013; 58:1-12.

@o) Boriboonkaset T, Theerawitaya C, Yamada N, Pichakum A, Supaibulwatana K, Cha-Um S*,
Takabe T, Kirdmanee C. Regulation of some carbohydrate metabolism-related genes, starch and
soluble sugar contents, photosynthetic activities and yield attributes of two contrasting rice genotypes
subjected to salt stress. Protoplasma. 2013; DOI: 10.1007/500709-013-0496-9.

@) Yooyongwech S, Cha-um S, Supaibulwatana K*. Water relation and aquaporin genes
(PIP1; 2 and PIP2; 1) expression at the reproductive stage of rice (Oryza sativa L. spp. /indica) mutant
subjected to water deficit stress. Plant OMICS. 2013; 6: 79-85.

ew) Yooyongwech S, Phaukinsang N, Cha-um S, Supaibulwatana K* Arbuscular mycorrhiza
improved growth performance in Macadamia tetraphylla L. grown under water deficit stress involves

soluble sugar and proline accumulation. Plant Growth Regulation. 2013; V. 69 (3): 285-293.
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@) an5Ums Tanticharoen M, Kirdmanee C, Theerawitaya C, Supaibulwatana K. Micro-rhizome
Induction in Ginger (Zingiber officinale). Requiring patent No. 071249.

) Gene Registration GenBank: Accession numbers; DQ234303, EU041701, EU041700,
EU041699, EU041698, KI609177, KI609176
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« Kaewviset S, Prasomkhum N, Somvong W, Nomethanong S, Supaibulwatana K¥, Inspired
by the Nobel Laureates: A Typical Event-Based Inspirational Motivation in Science
Education. Advanced Science Letters, American Scientific Publishers. 2015; 21: 2425-2428.
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bioenergetics of Aurantiochytrium sp. B-072 during storage lipid formation. Brazilian J. of Microbiol.,
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@) Laohakieat K, Aketarawong N, Isasawin S, Thitamadee S and Thanaphum S*. The study of the
transformer gene from Bactrocera dorsalis and B. correcta with putative core promoter regions. BMC
Genetics 2016; 17: 34.

) Aketarawong N, Isasawin S, Sojikul P and Thanaphum S. Gene flow and genetic structure of
Bactrocera carambolae (Diptera, Tephritidae) among geographical differences and sister species, B.
dorsalis, inferred from microsatellite DNA data. In: De Meyer M, Clarke AR, Vera TM, Hendrichs J (Eds):
Resolution of Cryptic Species Complexes of tephritid Pests to Enhance SIT Application and Facilitate
International Trade. ZooKeys 2015; 540(2): 239-272.

o) Schutze MK, Aketarawong N, Amornsak W, Armstrong KF, Augustinos AA, et al. Synonymization
of key pest species within the Bactrocera dorsalis species complex (Diptera: Tephritidae): taxonomic

changes based on a review of 20 years of integrative morphological, molecular, cytogenetic,
behavioral and chemoecological data. Systematic Entomology 2015; 40(2): 456-471.

&) lIsasawin S, Aketarawong N, Lertsiri S and Thanaphum S*. Development of a genetic sexing

strain in  Bactrocera carambolae (Diptera: Tephritidae) by introgression of sex sorting components from

B. dorsalis, Salayal strain. BMC Genetics 2014; 15(Supple 2): S2.
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&) Aketarawong N, Isasawin S and Thanaphum S. Evidence of Weak genetic structure and recent
gene flow between Bactrocera dorsalis s.s. and B. papayae, across Southern Thailand and west
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Plastics. 2016; 48 (2): 105-121.

) Saithong T, Saerue S, Kalapanulak S, Sojikul P, Narangajavana J, Bhumiratana S. Gene co-
expression analysis inferring the crosstalk of ethylene and gibberellin in modulating the transcriptional

acclimation of cassava root growth in different seasons. PLoS ONE. 2015; 10 (9): art. no. e0137602.
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o) Sojikul P, Saithong T, Kalapanulak S, Pisuttinusart N, Limsirichaikul S, Tanaka M, Utsumi Y,
Sakurai T, Seki M, Narangajavana J. Genome-wide analysis reveals phytohormone action during cassava
storage root initiation. Plant Molecular Biology. 2015; 88 (6): 531-543.

&) Siritapetawee J, Sojikul P, Klaynongsruang S. Biochemical characterization of a new
slycosylated protease from Euphorbia cf. lactea latex. Plant Physiology and Biochemistry. 2015; 92: 30-
38.

&) Aketarawong N, Sasawin S, Sojikul P, Thanaphum S. Gene flow and genetic structure of
Bactrocera carambolae (Diptera, tephritidae) among geographical differences and sister species, B.
dorsalis, inferred from microsatellite DNA data. ZooKeys. 2015; 540: 239-272.

o) Phookaew P, Netrphan S, Sojikul P, Narangajavana J. Involvement of miR164- and miR167-
mediated target gene expressions in responses to water deficit in cassava. Biologia Plantarum. 2014; 58
(3): 469-478.

o) Siritapetawee J, Sojikul P, Soontaranon S, Limphirat W, Thammasirirak S. A protein from aloe
vera that inhibits the cleavage of human fibrin(ogen) by plasmin. Applied Biochemistry and
Biotechnology. 2013; 170 (8): 2034-2045.

&) Patanun O, Lertpanyasampatha M, Sojikul P, Viboonjun U, Narangajavana J. Computational
identification of MicroRNAs and their targets in cassava (Manihot esculenta Crantz.). Molecular
Biotechnology. 2013; 53 (3): 257-269.

«) Thagun C, Srisala J, Sritunyalucksana K, Narangajavana J, Sojikul P. Arabidopsis-derived shrimp
viral-binding protein, PmRab7 can protect white spot syndrome virus infection in shrimp. Journal of
Biotechnology. 2012; 161 (1): 60-67.

@o) Siritapetawee J, Thumanu K, Sojikul P, Thammasirirak S. A novel serine protease with
humanfibrino(geno)lytic activities from Artocarpus heterophyllus latex. Biochimica et Biophysica Acta -
Proteins and Proteomics. 2012; 1824 (7): 907-912.
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®) Taengchaiyaphum S, Nakayama H, Srisala J, Khiev R, Aldama-Cano DJ, Thitamadee S,
Sritunyalucksana K. Vaccination with multimeric recombinant VP28 induces high protection against
white spot syndrome virus in shrimp. Dev Comp Immunol. 2017; 76: 56-64.

) Nilsen P, Karlsen M, Sritunyalucksana K, Thitamadee S. White spot syndrome virus VP28
specific double-stranded RNA provides protection through a highly focused siRNA population. Sci Rep.
2017, 7(1): 1028.

em) Somchai P., Jitrakorn S., Thitamadee S., Meetam M., Saksmerprome V. Use of microalgae
Chlamydomonas reinhardtii for production of double-stranded RNA against shrimp virus Original
Research Article Aquaculture Reports, Volume 3, May 2016, Pages 178-183.

&) Thitamadee S., Prachumwat A., Srisala J., Jaroenlak P., Salachan PV., Sritunyalucksana K.,
Flegel TW.,, Itsathitphaisarn O. Review of current disease threats for cultivated penaeid shrimp in Asia
(Review Article). Aquaculture, Volume 452, 1 February 2016, Pages 69-87.

&) Laohakieat K, Aketarawong N, Isasawin S, Thitamadee S, Thanaphum S.The study of the
transformer gene from Bactrocera dorsalis and B. correcta with putative core promoter regions. BMC
Genet. 2016; 17: 34.

o) Dangtip S., Sirikharin R., Sanguanrut P., Thitamadee S., Sritunyalucksana S., Taengchaiyaphum
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S.,Mavichak R., Proespraiwong P., Flegel TW. AP4 method for two-tube nested PCR detection of AHPND
isolates of Vibrio parahaemolyticus. Original Research Article Aquaculture Reports, Volume 2, Nov 2015,
Pages 158-162.

o) Sirikharin R, Taengchaiyaphum S, Sanguanrut P, Chi TD, Mavichak R, Proespraiwong P,
Nuangsaeng B, Thitamadee S, Flegel TW, Sritunyalucksana K. Characterization and PCR Detection Of
Binary, Pir-Like Toxins from Vibrio parahaemolyticus Isolates that Cause Acute Hepatopancreatic
Necrosis Disease (AHPND) in Shrimp. PLoS One. 2015 10(5).

@) Yang YT, Chen IT, Lee CT, Chen CY, Lin SS, Hor LI, Tseng TC, Huang YT, Sritunyalucksana K,
Thitamadee S, Wang HC, Lo CF. Draft Genome Sequences of Four Strains of Vibrio parahaemolyticus,
Three of Which Cause Early Mortality Syndrome/Acute Hepatopancreatic Necrosis Disease in Shrimp in
China and Thailand. Genome Announc. 2014; 4; 2(5).

«) Thitamadee S, Srisala J, Taengchaiyaphum S, Sritunyalucksana K. Double-dose B-glucan
treatment in WSSV-challenged shrimp reduces viral replication but causes mortality possibly due to
excessive ROS production. Fish Shellfish Immunol. 2014; 40(2): 478-484.

®o) Furuta KM, Yadav SR, Lehesranta S, Belevich |, Miyashima S, Heo JO, Vatén A, Lindgren O,
De Rybel B, Van Isterdael G, Somervuo P, Lichtenberger R, Rocha R, Thitamadee S, Tahtiharju S,
Auvinen P, Beeckman T, Jokitalo E, Helariutta Y. Plant development. Arabidopsis NAC45/86 direct sieve
element morphogenesis culminating in enucleation. Science 2014; 345(6199): 933-7.

@®) Joshi J., Srisala J., Truong Hong V., Chen IT., Nuangsaeng B., Suthienkul O., Lo CF., Flegel
TW., Sritunyalucksana K., Thitamadee S. Variation in Vibrio parahaemolyticus isolates from a single Thai
shrimp farm experiencing an outbreak of acute hepatopancreatic necrosis disease (AHPND).
Aquaculture 2014. Volumes 428-429, Pages 297-302.

@) Thammasorn T, Somchai P, Laosutthipong C, Jitrakorn S, Wongtripop S, Thitamadee S,
Withyachumnarnkul B, Saksmerprome V. Therapeutic effect of Artemia enriched with £scherichia coli
expressing double-stranded RNA in the black tiger shrimp Penaeus monodon. Antiviral Res. 2013.
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(Biotechnology)

MAfefiaula viedruduagms
®) Fermentation technology and process optimization
) Development of whole-cell biocatalysts for production of bio-based chemicals

o) Aqueous/Organic (Biphasic) bioconversion

_ T =

@) Bioremediation of toxic chemicals
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® NEIUIY
®)  Wangrangsimagul N, Klinsakul K, Vangnai AS, Wongkongkatep J, Inprakhon P, Honda K,

Ohtake H, Kato J, Pongtharangkul T. Bioproduction of vanillin using an organic solvent-tolerant
Brevibacillus agri 13. Applied Microbiology and Biotechnology 2012 Jan; 93(2): 555-63.

o) Wongkongkatep P, Manopwisedjaroen K, Tiposoth P, Archakunakorn S, Pongtharangkul T,
Suphantharika M, Honda K, Hamachi I, Wongkongkatep J. Bacteria interface pickering emulsions
stabilized by self-assembled bacteria-chitosan network. Langmuir 2012; 28(13): 5729-36.

o) Siriphongphaew A, Pisnupong P, Wongkongkatep J, Inprakhon P, Vangnai AS, Honda K, Ohtake
H, Kato J, Ogawa J, Shimizu S, Urlacher VB, Schmid RD, Pongtharangkul T. Development of a whole-cell
biocatalyst co-expressing P450 monooxygenase and glucose dehydrogenase for synthesis of
epoxyhexane. Applied Microbiology and Biotechnology 2012 Jul; 95(2): 357-67.

&) Chaichanan J, Wiyakrutta S, Pongtharangkul T, Israngkul D, Meevootisom V. Optimization of
zofimarin production by an endophytic fungus, Xy{ariasp. ACRA L38. Brazilian Journal of Microbiology
2014; 19; 45(1): 287-93.

&) Inprakhon P, Panlawan P, Pongtharangkul T, Marie E, Wiemann LO, Durand A, Sieber V.
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Toward one-pot lipase-catalyzed synthesis of poly(€-caprolactone) particles in aqueous dispersion.
Colloids and Surfaces B: Biointerfaces 2014; 113: 254-60.

o) Kongpol A, Kato J, Tajima T, Pongtharangkul T, Vangnai AS. Enhanced 3-methylcatechol
production by Pseudomonas putida TODEL in a two-phase biotransformation system. Journal of
General and Applied Microbiology 2014; 60(5): 183-90.

o)) Archakunakorn S, Charoenrat N, Khamsakhon S, Pongtharangkul T, Wongkongkatep P,
Suphantharika M, Wongkongkatep J. Emulsification efficiency of adsorbed chitosan for bacterial cells
accumulation at the oil-water interface. Bioprocess and Biosystem Engineering 2015; 38: 701-9.

@) Tiposoth P, Khamsakhon S, Ketsub N, Pongtharangkul T, Takashima |, Ojida A, Hamachi |,
Wongkongkatep J. Rapid and quantitative fluorescence detection of pathogenic spore-forming bacteria
using a xanthene-Zn(ll) complex chemosensor. Sensors and Actuators B 2015; 209: 606-12.

«) Kataoka N, Vangnai AS, Pongtharangkul T, Tajima T, Yakushi T, Matsushita K, Kato J.
Construction of CoA-dependent 1-butanol synthetic pathway functions under aerobic conditions in
Escherichia coli. Journal of Biotechnology 2015; 204: 25-32.

@o) Pongtharangkul T, Chuekitkumchorn P, Suwanampa N, PayongsriP, Honda K, Panbangred W.
Kinetic properties and stability of glucose dehydrogenase from Bacillus amyloliquefaciens SB5 and its
potential for cofactor regeneration. AMB Express 2015; 5: 68.

®®) Suwanpatcharakul M, Pakdeecharoema C, Visuttitewina S, Pesirikan N, Chauvatcharin S,
Pongtharangkul T. Process Optimization for an industrial-scale production of Diphtheria toxin by
Corynebacterium diphtheriae PW8. Biologicals 2016; 44(6): 534-9.

@) Wongthongdee N, Durand A, Pongtharangkul T, Sunintaboon P, Inprakhoe P. Green
formulation strategy for preparing oil-in-water emulsions via lipase-catalyzed transesterification. ACS
Sustainable Chemistry & Engineering 2017; 5(2): 1948-56.

@) Hanpanich O, Wongkongkatep P, Pongtharangkul T, Wongkongkatep J. Turning hydrophilic
bacteria into biorenewable hydrophobic material with potential antimicrobial activity via interaction
with chitosan. Bioresource Technology 2017; 230: 97-102.

o) Kataoka N, Vangnai AS, Pongtharangkul T, Yakushi T, Matsushita K. Butyrate production
under aerobic growth conditions by ensineered £scherichia coli. Journal of Bioscience and

Bioengineering 2017; 123(5): 562-8.
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e&) Wongthongdee N, Durand A, Pongtharangkul T, Sunintaboond P, Inprakhon P. Lipase-
catalyzed synthesis of sorbitol octanoate in aqueous biphasic medium and its use in a green
formulation process of oil-in-water food nanoemulsions. Journal of Chemical Technology and
Biotechnology 2017; DOI: 10.1002/jctb.5285.

@) Wongbunmak A, Khiawjan S, Suphantharika M, Pongtharangkul T. BTEX- and naphthalene-
degrading bacterium Microbacterium esteraromaticum strain SBS1-7 isolated from estuarine sediment.
Journal of Hazardous Materials 2017; 339: 82-90.

o) Kataoka N, Vangnai AS, Pongtharangkul T, Yakushi T, Matsushita K. Production of 1,3-diols

in Escherichia coli. Bioresource Technology 2017, 245: 1538-41.
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®) Paomephan, P., Assavanig, A., Chaturongakul, C., Cady, N., Bergkvist, M., & Niamsiri, N.

Insight into antibacterial property of chitosan nanoparticles against £scherichia coli and Salmonella
Typhimurium and application in vegetables wash disinfection. Food Control 2018; 86: 294-301.

) Kaewkrod, A., Niamsiri, N., Likitwattanasade, T., & Lertsiri, S. Activities of macerating enzymes
are useful for selection of soy sauce koji. LWT - Food Science and Technology 2018; 89: 735-739.

e) Pramual, S., Lirdprapamongkola, K., Svasti, J., Bergkvist, M., Jouan-Hureaux, V., Arnoux, P.,
Frochot, C., Barberi-Heyob, M., & Niamsiri, N. Polymer-lipid-PEG hybrid nanoparticles as photosensitizer
carrier for photodynamic therapy. Journal of Photochemistry & Photobiology, B: Biology 2017; 173: 12-
22.

&) Singracha, P., Niamsiri, N., Visessanguan, W., Lertsiri, S., & Assavanig, A. Application of lactic
acid bacteria and yeasts as starter cultures for reduced-salt soy sauce (moromi) fermentation. /W7-
Food Science and Technology 2017; 78: 181-188.

&) Panith, N., Assavanig, A., Lertsiri, S., Bergkvist, M., Surarit, R., & Niamsiri N. Development of
tunable biodegradable polyhydroxyalkanoates microspheres for controlled delivery of tetracycline for
treating periodontal disease. Journal of Applied Polymer Science 2016; 133(42): 44128.

o) Panith, N., Wichaphon, J., Lertsiri, S., & Niamsiri N. Effect of physical and physicochemical
characteristics of chitosan on fat-binding capacities under in vitro gastrointestinal conditions. LWT7T -
Food Science and Technology 2016; 71: 25-32.

o) Pramual, S., Assavanig, A., Sunintaboon, P., Berkgvist, M., Batt, C. A., Lirdprapamongkol, K.,
Svasti, J., & Niamsiri, N. Development and characterization of bio-derived polyhydroxyalkanoate
nanoparticles as a delivery system for hydrophobic photodynamic therapy agents. Journal of Material
Science: Material in Medicine 2016; 27(2): 1-11.

@) Beardslee, L., Stolwijk, J., Khaladj, D. A., Trebak, M., Niamsiri, N., & Bergkvist, M. A Sacrificial
process for fabrication of biodegradable polymer membranes with sub-micron thickness. Journal of
Biomedlical Materials Research: Part B - Applied Biomaterials 2016; 104(6): 1192-1201.

«) Aryuman, A, Lertsiri, S., Visessanguan, W., Niamsiri, N., Bhumiratana, A., & Assavanig, A.
Glutaminase-producing Meyerozyma (Pichia) guilliermondli isolated from Thai soy sauce fermentation.
International Journal of Food Microbiology 2015; 192: 7-12.

®o) Viturawong, Y., Chongthammakun, S., Niamsiri, N., Srikhirin, T., & Osotchan, T. Viscoelastic
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property and cell adhesion process of cultured fibroblasts on different self-assembled monolayers
monitored by acoustic wave biosensor,.IFMBE Proceedings 2014; 43: 319-322.

e@) Wah, T. T., Walaisri, S., Assavanig, A., Niamsiri, N., & Lertsiri, S. Co-culturing of Pichia
guilliermondii enhanced volatile flavor compound formation by Zygosaccharomyces rouxii in the
model system of Thai soy sauce fermentation. /nternational Journal of Food Microbiology 2013; 160
(3): 282-289.
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®) in vitro disease models for drug screening
) drug discovery and development

o) gene and stem cell therapy
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®) Bhukhai K., de Dreuzy E., Giorgi M., Colomb C., Negre O., Denaro M., Gillet-Legrand B.,
Cheuzeville J., Paulard A, Trebeden-Negre H., Borwornpinyo S., Sii-Felice K., Maouche L., Down JD.,
Leboulch P., Payen E.(2017). Ex Vivo Selection of Transduced Hematopoietic Stem Cells for Gene
Therapy of B-Hemoglobinopathies. Mol Ther pii: $1525-0016(17)30531-2.

)  Saetang P., Rukachaisirikul V., Phongpaichit S., Preedanon S., Sakayaroj J., Borwornpinyo S.,
Seemakhan S., Muanprasat C. (2017). Corrigendum to "Depsidones and an a-pyrone derivative from
Simplicillium sp. PSU-H41, an endophytic fungus from Hevea brasiliensis leaf" [Phytochemistry 143
(2017) 115-123]. Phytochemistry. 2017 Nov 1. pii: S0031-9422(17)30333-3.

en)  Thanuthanakhun N., Nuntakarn L., Sampattavanich S., Anurathapan U.,

Phuphanitcharoenkun S., Pornpaiboonstid S., Borwornpinyo S. (corresponding author), Hongeng S.
(2017). Investigation of FoxO3 dynamics during erythroblast development in B-thalassemia major. PLoS
One 12(11): e0187610.

&) Sriyatep T., Tantapakul C., Andersen RJ., Patrick BO4, Pyne SG5, Muanprasat C6, Seemakhan
S7, Borwornpinyo S., Laphookhieo S. (2017). Resolution and identification of scalemic caged xanthones
from the leaf extract of Garcinia propinqua having potent cytotoxicities against colon cancer cells.
Fitoterapia pii: S0367-326X(17)31457-0.

&) Saetang P., Rukachaisirikul V., Phongpaichit S., Preedanon S., Sakayaroj J., Borwornpinyo S.,
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Seemakhan S., Muanprasat C. (2017). Depsidones and an a-pyrone derivative from Simpilcillium sp.
PSU-H41, an endophytic fungus from Hevea brasiliensis leaf. Phytochemistry 9; 143: 115-123.

o) Tiensomijitr K, Noorat R, Wechakorn K, Prabpai S, Suksen K, Kanjanasirirat P, Pewkliang Y,
Borwornpinyo S, Kongsaeree P. (2017) A rhodol-based fluorescent chemosensor for hydrazine and its
application in live cell bioimaging. Spectrochim Acta A Mol Biomol Spectrosc. Epub 2017 May 29.

) Huipao N., Borwornpinyo S., Wiboon-Ut S., Campbell C., Lee I., Hiranyachattada S., Sukasem
C., Thitithanyanont A., Pholpramool C., Cook D. and Dinudom A. (2017). P2Y6 receptors are involved in
mediating the effect of inactivated avian influenza virus H5N1 on IL-6 & CXCL8 mRNA expression in
respiratory epithelium. PLoS One. May 11; 12(5): e0176974.

@) Sriyatep T., Andersen R., Patrick B., Pyne S., Muanprasat C., Seemakhan S., Borwornpinyo S.
and Laphookhieo S. (2017). Scalemic Caged Xanthones Isolated from the Stem Bark Extract of Garcinia
propinqua. J Nat Prod. 80(5): 1658-1667.

«) Phanthong, P., Borwornpinyo, S. (corresponding author), Kitiyanant, N., Jearawiriyapaisarn, N.,
Nuntakarn, L., Saetan, J., Nualakaew, T., Sa-Naiamsuntorn, K., Aunrathapan, U., Dinnyes, A., Kittiyanant,
Y., Hongeng, S. (2017). Enhancement of b-Globin Gene Expression in Thalassemic IVS2-654 Induced
Pluripotent Stem Cell-Derived Erythroid Cells by Modified U7 snRNA. Stem Cells Translational
Medicine, 6(4): 1059-1069.

®0) Sa-Ngiamsuntorn, K., Wongkajornsilp, A., Phanthong, P., Borwornpinyo, S., Kitiyanant, N.,
Chantratita, W., Hongeng, S. (2016). A robust model of natural hepatitis C infection using hepatocyte-
like cells derived from human induced pluripotent stem cells as a long-term host. Virol J.,13: 59.

®®) Negre O., Eggimann A,, Beuzard Y., Ribeil J., Bourget P., Borwornpinyo B., Hongeng S.,
Hacein-Bey S., Cavazzana M., Leboulch P., Payen E. (2016).

@) Gene therapy of the B-hemosglobinopathies by lentiviral transfer of the BA(T87Q)-globin
gene. Human Gene Ther. 27(2): 148-165.

em) Tangprasittipap A., Satirapod C., Jittorntruma B., Lertritanan S., Anurathaphan U, Phanthong
P., Borwornpinyo S., Kitiyanant N., Hongeng S. (2015). Generation of iPSC line MU011.A-hiPS from
homozygous a-thalassemia fetal skin fibroblasts. Stem Cell Res. 15(3): 506-509.

o) Janpipatkul K., Suksen K., Borwornpinyo S., Jearawiriyapaisarn N., Hongeng S.,
Piyachaturawat P., Chairoungdua A. (2014). Downregulation of LAT1l expression suppresses
cholangiocarcinoma cell invasion and migration. Cell Signal, 26(8): 1668-79.

o¢&) Saksmerprome V., Thammasorn T., Jitrakorn S., Wongtripop S., Borwornpinyo S.,
Withyachumnarnkul B. (2013). Using double-stranded RNA for the control of Laem-Singh Virus (LSNV) in
Thai P. monodon. J Biotechnol, 164(4): 449-53.
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Usedmsfine (andl anniv anduuasdidisansfinwisedugaudinw Besdduain
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a

AR DesERuUSeyan3)

<

AaAl A1 dusansfinweinaniu WA,
Ph.D. Plant Physiology Purdue University o&de
M.Sc. Botany Chulalongkorn University &
IN.U. Biology Chiang Mai University |SYdedcd

mAfefiaula viedrudungms
®) Physiological & molecular study of nutrient uptake, transport and homeostasis in plant
) Drought Condition on Plant Growth and Expression of Genes Involved in Nutrient
Utilization
o) Physiological and Molecular studies to Produce Low-Nitrate Lettuce in Hydroponic
System.

&) Precision light treatment to enhance plant growth quality.

HAMUITENTBNANUNINININT (MUNATIUIATTIUNENGATIEAURALAN Y .M. o)

® NANUMNIYINIS
@) (n/a)

® HaNYIY
@) Benatti, M.R., Yookongkaew, N., Meetam, M., Guo W.J., Punyasuk, N., AbuQamar, S. and
Goldsbrough, P. 2014. Metallothionein deficiency impacts copper accumulation and redistribution in
leaves and seeds of Arabidopsis. New Phytologist. 202(3). 940-951.
) Buasong, A., Narangajavana, J., Thitamadee and Punyasuk, P. 2014. Correlation of Fertilizer
Application, Growth and Nutrient Transporter Gene Expressions in Thai Cassava. The 26th Annual
Meeting of the Thai Society for Biotechnology and International Conference. Mae Fah Lunag University,

Chiang Rai, Thailand. 203-209.
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o) Pinkaew, S., Narangajavana, J., Kongsawadworakul, P. and Punyasuk, P. 2015. Expression of
phosphate transporter 1 (PH71) in Thai cassava under drought condition. The 27th Annual Meeting of
the Thai Society for Biotechnology and International Conference. Mandarin Hotel Bangkok by Center

Point. Bangkok, Thailand.
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9

AAlaean DasEAuUTayaes)

AR #1971 dusansfnweinaniu ..

Postdoctoral Aptamer development The Scripps Research Institute &

Dr. sc. ETH Biomolecular Structure ETH Zurich b&&e
Zurich and Mechanism

M.Eng. Advanced Science and Osaka University b&&o
Biotechnology

B.Sc. Biotechnology Mahidol University b&es

awv 4 a4 a o
\ﬂU'J'\JEJVIﬁUIQ NIBVUANUIIUIYNTT
@) Protein engineering

) Synthetic biology

o) Protein evolution

HAUITENTONANUMIITING  (MIUNILINTTIUMENGATTEAUDANAN Y WA, bEEw)

® NANUMNIYINIG
@) (n/a)

® HaNYIY
@) Deepak Thirunavukarasu, Tingjian Chen, Zhixia Liu, Narupat Hongdilokkul and Floyd E
Romesberg (2017) Selection of 2’-Fluoro-Modified Aptamers with Optimized Properties. Journal of the
American Chemical Society. 139, 2892-2895.
) Tingjian Chen, Narupat Hongdilokkul, Zhixia Liu, Deepak Thirunavukarasu and Floyd E
Romesberg (2016) The Expanding World of DNA and RNA. Current Opinion in Chemical Biology. 34, 80-
87.
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o) Tingjian Chen, Narupat Hongdilokkul, Zhixia Liu, Ramkrishna Adhikary, Shujian S Tsuen and
Floyd E Romesberg (2016) Evolution of Thermophilic DNA Polymerases for the Recognition and
Amplification of C2’-Modified DNA. Nature Chemistry. 8, 556-562.

& Manuel M Muller, Jane R Allison, Narupat Hongdilokkul, Laurent Gaillon, Peter Kast, Wilfred F
van Gunsteren, Philippe Marliére and Donald Hilvert (2013) Directed Evolution of a Model Primordial

Enzyme Provides Insights into the Development of the Genetic Code. PLOS Genetics. 9, e1003187.
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Postdoctoral Biological Systems University of California Sl
Engineering
M.B.A Business Development University of California [Sladalay
Fellowship Program
Ph.D. Biological Systems University of California o&&el
Engineering
M.S. Chemical and University of Pennsylvania o&&o
Biomolecular
Engineering
B.S. Biotechnology Mahidol University &
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mAfefiauls vielmudmgms
@) Technology development for converting organic materials into biogas, biofuel and value-
added products
) Anaerobic digestion systems for biogas energy production, recovery of nutrients, and
fertilizer production
o) Reactor design and process optimization for biochemical conversion process
&) Pretreatment and enzyme hydrolysis of biomass to improve the performance of

conversion process

HAIUITENTONANUMIAIVING  (MIUNILINTTIUMENGATIEAUDANAN Y WA, bEEw)

® NANUMNIYINIG
@) (n/a)

a o

® NAIIUIY
®) Aramrueang, N., Zicari, S. M., & Zhang, R. 2017. Characterization and compositional
analysis of agricultural crops and residues for ethanol production in California. Biomass and
Bioenergy, 105, 288-297. doi:http://dx.doi.org/10.1016/j.biombioe.2017.07.013
) Aramrueang, N., Zicari, S. M., & Zhang, R. 2017. Response Surface Optimization of
Enzymatic Hydrolysis of Sugar Beet Leaves into Fermentable Sugars for Bioethanol Production.
Advances in Bioscience and Biotechnology, 8(Special Issue on Enzymes in Biotechnology
Application), 51-67. doi:10.4236/abb.2017.82004
en) Aramrueang, N., Rapport, J., Zhang, R. 2016. Effects of hydraulic retention time and
organic loading rate on performance and stability of anaerobic digestion of Spirulina platensis.
Biosystems Engineering, 147, 174-182.
&) Bidrawn, F., Aramrueang, N., Vohs, J.M., Gorte, R.J., Kim, G. 2010. Dopants to enhance
SOFC cathodes based on Sr-doped LaFeO3 and LaMnO3. Journal of Power Sources, 195(3), 720-
728.
® UNAUNINIYING
@) (n/a)

® isde / M1
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a ) "]
® panumadnnsludnwaurduy
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q

a = U 2 a
AMAIGIER DasEAuUIaIng)

A a1 dusansfnwninaantu N.Al.
Ph.D. Chemistry University of California, b&&
Berkeley
B.S. Chemistry Stanford University [S¥cdcdcd

av o a 0
QWU'}QEJWG'U.LQ KIDUAINUTIUIYNT

@) Enhancing shrimp viral resistance using genome editing and cyanobacteria-mediated

delivery of therapeutic agents

) Characterization of shrimp’s cellular responses at the post-translational level using bio-

orthogonal chemistry and other techniques in chemical biology

HAMUITENTONANUNINININT (MUNATIUIATTIUNENGATIEAURALAN Y .M. o)

® NANUMNIYTINIS
@) (n/a)

® HANUINY
@) Thawatchai Chaijarasphong, Robert Nichols, Katie Kortright, Charlotte Nixon, Poh Teng, Luke

Oltrogge, David Savage. “Programmed Ribosomal Frameshifting Mediates Expression of the o-

Carboxysome,” Journal of Molecular Biology. 2016, 428(1), 153-164.
) Robert Nichols, Caleb Cassidy-Amstutz, Thawatchai Chaijarasphong, David Savage.

“Encapsulins: molecular biology of the shell,” Critical Reviews in Biochemistry and Molecular Biology.

DOI: 10.1080/10409238.2017.1337709.

® U'Vlﬂ']'ul'ﬂ']\ﬁ‘mﬂ'ﬁ
@) (n/a)
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AaAIgaan DaseaulSeyaed)
AaA q1913% dudamsfAnuanaaitu ..
Ph.D. Food Science The Ohio State University, &&=
USA
M. Food Science UYL YATANEARNS b&&lo
IN.U. Food Science and UMINYIRULNYATANERS [Sfcdade
Technology

awv 4 a4 a o
uenaula NIBVUANUIIUIYNTT
®. Food Processing
. Food Electrostatic coating

. Functional Properties of Foods

HAUITEVTONANUMNATING  (AUNTINATIIUMENGATTEAUQANAN Y WA, bEEw)

® NANUMNIYINIG
®) (n/a)

® Ay

@) Likitwattanasade, T. and Barringer, SA. 2015. The influence of particle size on separation and
dustiness in powder mixtures during nonelectrostatic and electrostatic coating. Journal of Electrostatics.
77. p.44-50.

o) Likitwattanasade, T. and Barringer, SA. 2013. Separation of powder mixtures during electrostatic

and nonelectrostatic coating. Journal of Food Process Engineering. 36(6).

®  UNAIUNIITINTG
@) (n/a)

® ivda / i
@) (n/a)
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