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518391 FIUIUAULNA
MANSANT
Jwrdnwiialy
FIFND @om %38 @od” NTWIBINYETEAU @ W30 N1WIBINOEITLAU o a(o-o-&)
LAEN 103 or 105" English Level 1 or English Level 3
AFNY @oo® Aavzmsldmwilneienisdoans a(lo-lo-&)
LATH 100* Art of Using Thai Language in Communication
UUAN @oe™* m'iﬁﬂmﬁ"ﬂﬂLﬁamiﬁwumuwé (e-o-6n)
MUGE 101** General Education for Human Development
UUFN @ol* dpuAnwiionswamnnd n(o-o-&)
MUGE 102* Social Studies for Human Development
UUAN @om™ ﬁa‘dfmmmuﬁamsﬁ@umwwé o(e-lo-m)
MUGE 103** Arts and Science for Human Development
APWNULAZITUANIZATUVIAY
WYY @0l UURNImaNTIImeN o o(o-are)
SCBI 102 Biology Laboratory I
WY oo el o ©(o-o-c)
SCBI 121 General Biology 1
WAL @om il o an(en-0-o)
SCCH 103 General Chemistry I
WA 0oc IGRLEG! an(en-o-)
SCMA 118 Calculus
WA ol Adnd o a(en-o-'o)
SCPY 157 Physics T
WNE oxo UftRnsiandidesdu o(o-n-o)
SCPY 191 Introductory Physics Laboratory
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FAIFND o ¥38 @od”  NNWIBINOEITTAU b 138 NIBINUITAU & a(lo-o-&)
LAEN 104 or 106" English Level 2-4
AFNY ®@o0* Aavzmsldmuineiienisioans a(lo-lo-&)
LATH 100* Art of Using Thai Language in Communication
HUAN @0e™™ miﬁﬂmﬁﬂﬂLﬁamiﬁmumqwé ©(o-o-m)
MUGE 101** General Education for Human Development
UUFN @olb* dauAnvuionsWannuywd n(o-o-&)
MUGE 102* Social Studies for Human Development
NUAN @om™* Aauyinensiiensiauuysd t o(e-o-m)
MUGE 103** Arts and Science for Human Development
AV IAURAZITURNIZATUUIAY
WY @o& UURNIMENTIIMEN o o(o-are)
SCBI 104 Biology Laboratory II
WY el AN hll o en(en-o-5)
SCBI 122 General Biology II
WAL @0 il o en(en-0-)
SCCH 104 General Chemistry 11
AU @0 UitRnsiaivily o(o-in-0)
SCCH 107 General Chemistry Laboratory
AN oo AN YRUSaNTey an(en-0-D)
SCMA 168 Ordinary Differential Equations
WMNA o0& Wdnd o an(en-o-o)
SCPY 158 Physics 1T
37U e WUBNA

* | Jusnedvsioilesiisoun b AAn1sEne witurheAnanizlun1ansfnei e Wintu
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ERliekie! FIUIURUILAA
MANSANT ©
Jvrdnwialy
WNY oo WALUlABTININLAZFIAL b(o-o-c)
SCBT 201 Biotechnology and Society
NG o N13BULAZAISTELENTSHoES ©(e-o-m)
LAEN 263 Reading and Writing for Communication
APWNULAZITUANIZATUVIAY
WAl bea  ATIATIEN @ an(en-0-)
SCCH 211 Analytical Chemistry I
WAN boo  LATIBUNTY @ an(o-0-)
SCCH 220 Organic Chemistry I
WA oko  ADRMARSTULUEL o(o-0-@)
SCMA 180  Introduction to Statistics
WNY o NTIATIEIRUGAERTLazElundmSumalulagdinn an(n-o-o)
SCBT 204 Genetic and Genomic Analysis for Biotechnology
WNY beoe  NMITYULUUIAINTTU o(o-o-a)
SCBT 211 Engineering Drawing
WNY bol  gUMNAMARTILAZIAUAARSYBIURTEN ©(o-o-c)
SCBT 212 Thermodynamic and Reaction Kinetics
WY boe  TinvziugURTRMsmAlLTag T m olo-aro)
SCBT 221 Basic Laboratory Skills for Biotechnology
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518397 IUIURULAA
MANSANT o
Jwrdnwiialy
ARAD mae  MSUEUENANUTUATSINYY ©(e-o-a)
LAEN 338 Effective Presentations in English
AV IWNAULAZITURNIZATUUIAY
WA bom  Taafiiugu sn(en-0-o)
SCBC 203 Basic Biochemistry
R boe  UURNsTuATRugY o(o-n-0)
SCBC 204 Basic Biochemistry Laboratory
WY boc  wuATERLg LA TUsEEndld an(lo-n-&)
SCBT 208 Fundamental and Applied Bacteriology
WNY bom  aufakarnITEglouluUuAY o(o-0-c)
SCBT 213 Balance and Momentum Transfer
Fdnw il (Fenmuanuaule) Wislyanizduden &
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INNY & ANUADANYDINIT o(o-o-a)
SCBT 355 Food Safety
IPWNULASITURNIZAUVIAY
WNY o NIRRT o(o-o-@)
SCBT 306 Mycology
WV mow URURNMTIME LTINS o(o-m-o)
SCBT 307 Mycology Laboratory
WNNY o nsanglauAuTouLaZNG o(o-o-a)
SCBT 327 Heat and Mass Transfer
WNY Mo ATAATIINAVALLLABTIN N b(o-o-c)
SCBT 323 Analysis in Biotechnology
WNY o UHURNITAATIZIMANALULAEYIN N o(o-are)
SCBT 324 Analytical Laboratory in Biotechnology
WY ancen TeNIUNALULAETININ @ o(o-an-e)
SCBT 343 Topics in Biotechnology I
WY melo ATRUNUAZIAINTTUNTEUIUNITTINN a(-o-)
SCBT 312 Fermentation and Bioprocess Engineering
Ivnanizauden m
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SCBT 339 Principles of Quality Control and Quality Assurance
AV IWAULAZIVURNIZATUUIAY
WNY om  @ITINATRUTANANTEUNTE ©(o-0-c)
SCBT 303 Microbial Physiology and Genetics
WY moe  URURNMIEsTINeuasiugmansyiunsd ©(o-o-b)
SCBT 304 Microbial Physiology and Genetics Laboratory
WNY eom MU RURNMINTEUIUNTTINN en(sn-o-')
SCBT 313 Unit Operations for Bioprocess
WNY e UHURNITIAINITUNTLUIUNITTININ o(o-n-0)
SCBT 314 Bioprocess Engineering Laboratory
WY be NAUANITNTTIY a(o-m-a)
SCBT 361 Industrial Plant Studies
IvnanzAULden WIIvIADNLES m
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SCBT 306 Mycology
WV mow URURNMTIME LIRS o(o-m-o)
SCBT 307 Mycology Laboratory
WNNY o nsanglauAuTouLaZNG o(o-o-&)
SCBT 327 Heat and Mass Transfer
WY eloen  AITRATIZINMALTULAETININ o(o-0-c)
SCBT 323 Analysis in Biotechnology
WNY o UHURNITAATIZIMANALULAEYIN N o(o-are)
SCBT 324 Analytical Laboratory in Biotechnology
WNY meen WVONILNALULABTIN N o olo-a-@)

SCBT 343 Topics in Biotechnology I

WNY el NISELNLALIFINTIUNTEUIUAITTININ a(en-0-o)
SCBT 312 Fermentation and Bioprocess Engineering
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SCBT 339 Principles of Quality Control and Quality Assurance

AV IWAULAZIVURNIZATUUIAY

WNY om  @ITINATRUTANANTEUNTE ©(o-0-c)

SCBT 303 Microbial Physiology and Genetics

WY moe  URURNMIEsTINeuasiugmansyiunsd ©(o-o-b)

SCBT 304 Microbial Physiology and Genetics Laboratory

WNY eom MU RURNMINTEUIUNTTINN en(sn-o-')

SCBT 313 Unit Operations for Bioprocess

WNY e UHURNITIAINITUNTLUIUNITTININ o(o-n-0)

SCBT 314 Bioprocess Engineering Laboratory

WNY e AUANEIBULTIY a(o-m-a)

SCBT 361 Industrial Plant Studies

WINY boe*  IMATANITITEIAmALUlaETININ # en(o--an)

SCBT 607**  Research Techniques in Biotechnology #

IvnanzAULEN WIIVIADNLES m

39U oc UUWNA
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S F1UIURUILAA
aMansineil o
Jvrdnwialy
WNY enel N153AN133IAIMIWNATULAETIN N o(o-0-c)
SCBT 437 Business Management in Biotechnology
IPWNULASITURNIZAUVIAY
WNY &ono wialulagTinmuaznsussyndldidagnainnssy an(lo-n-&)
SCBT 431 Biotechnology and Industrial Application
WNY ol nsEnuURnulugeamnssy o(o-n-6)
SCBT 462 Industrial Training
WNY <o 1AT94N15998 @ o(o-o-o)
SCBT 481 Research Project I
WNY €en dunuunaluladtinin o olo-a-@)
SCBT 493 Seminar in Biotechnology I
A naenLEs Pt

37U elo WUIBAA

S99 F1UIURUILAR
aMansAneil o
IPWNULASITURNIZAUVIAY
WINY <=lo 1AS9N1539Y o o-0o-@)
SCBT 482 Research Project 11
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WNY enel N153AN133IAIMIWNATULAETIN N o(o-0-c)
SCBT 437 Business Management in Biotechnology
IVWMAURAZIVURWIZATUUIAY
WNY &ono wialulagTinmuaznsussyndldidagnainnssy an(lo-n-&)
SCBT 431 Biotechnology and Industrial Application
WINY <o 1ATIN15998 @ o(o-o-o)
SCBT 481 Research Project I
WINY e e InNusUI Y93 olo-a-a)
SCBT 489** Undergraduate Thesis
WNY ERo** welulafTanmiiogaaminssunasdanu # ©(o-0-c)
SCBT 581** Biotechnology for Industry and Society #
Ivnannies m
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SCBT 482 Research Project 11
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(Curriculum Mapping): uanslumanuIn <

m.e.p AID5UIYSIYIYI
®. NAIITIENNILY

®.0 NFUIVITIANAIENSUAZUYWAIEAS (Humanities and Social Science)
mhgin Moud-Uius-Auaifmunueg)
NUAN @0o miﬁﬂmﬁl’ﬂﬂLﬁ'amiﬁmumqwé ©(e-o-m)
MUGE 101 General Education for Human Development
JudsAuneu 1l
AU Auddy wazauduRuSteivIAnwiluAUIndn / Jviawe A
BoulesduiusszniramgAnssuiuanantivesdsla ANUANNTALUNTTARATIEN
duanwviogaiinsuga  AuatRvesdudinifessasd  mslinseivetadoua
HansENUYawnn1sal / @anunisel / Javn waznisdansigsiwuimaidly Jesiutem
visouuugsimumansel / aanunisal iennstlomisionuies §ou wazden ns
Usggndmnudiitatausuumaudledamnsdng
The meaning, significance, and relation of General Education to other vocational /
specific subjects; the relation between en&nalysersn& 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&



@ a

T¥AUUS YR

a3 i Ouwen

AMTINYIANEAS

uABl  vananTIeeansinge arnivimalulagyinm mMadvunalulagdinn

UUAN ®mo
MUGE 102

F1UIAUNBU

HUFAN ®oen
MUGE 103

FUIAUNBU

mhein (Mguf-UHUR-AuaTImenued)
denufnwuitenswanang g a(lo-lo-&)
Social Studies for Human Development
ety

1%

) A A Yy o ¢ ¢ Ao o o
Vaﬂﬂ’ﬁLLaSWQUQWU§WUV|LﬂﬂasﬂaﬂﬂUaﬂWUﬂqim / bANTIEU / ﬁzy‘WWlmﬂinUEN a\‘iﬂlll‘V]EJ

&3

o

wazgdeadlan 819 ITawinisvesensussukasmansaldfnyluuseifienans  seuu
N15BINITUNATEY STUUATHENT TBUUEUAIN NITHATIEMMRUdBuaNaNTENUYDS
m@lmizﬁ / aanunsal / g dasnsdaesiziuuamanity Jesdulgm nieuuamis
Uiuuss Wamnwenisal / antunisal / ilenausslevidenues §au wazden n1s
Usggndmnudiftetausiuamaudledamnsdidng

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

AaurInensitenswLyed ©(or-lo-en)
Arts and Science for Human Development

1aidl

uyweamluein Jagtu uazeunan wmnisal / anunisal / damifendu 33annnsd

o w 1% a

a’lmymamuﬂaﬂﬁwmmwmﬂszmﬂlwEJLLanEJ\‘fLaﬂLLu’JﬁmmwgﬁﬂwaLﬁ&N A3
wagimaladeuaznansenuveananisal / aawumsel / oy wasmsdaasiey
wune wily Jesdutlym wie LmedU%’UUgdﬁwmm&;mad / doumsal / e
audstlovisonues  §u  wazdien  msUszgndmnufiieiausuuamiaudlutigm
NSUANYI

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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@b NEUIVINTY (Languages)

AANN @oco
LATH 100

F1UIAUNBU

AFRND @oen
LAEN 103

FUIRUNBU

AFND @oc
LAEN 104

FUIRUNBU

mhefin (Maud-UjUR-Aunimenue)
Aavzmsldnmwlnediienisdoans n(lo-o-&)
Arts and Science for Human Development
laidl
Aavzmsldnwlne vinwenisldnwinglusunisyn nsile n1581u Mslisuwazn1sdn
ilonsaeansldedregnsies munza
Art of using Thai language and of speaking, listening, reading, writing, and thinking skills

for accurate and appropriate communication

ADINOYILAU @ an(o-o-&)
English Level 1

laig

Tasead1s beansal wazdniniwdaingeluvsuniieadestunisldniwsengely
FinUsezstu  ludnwazvosysanmsinuensils we 810 uandounmmdangy sk
nagmslunseruunany madevlusedudstlon msiladledulonuddny mseenides
LLazmm@?iamﬂu%uﬁamsﬁuumuwm

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

NYIDINBILAU o a(o-o-&)
English Level 2

laidl

Amdnn drwau Lhiensal wasmsldnwdinguluviunmedianagdu vinvenisaunun
lungueos msvhunumauyiluaniunsaiing vinwensdeulusedugenti wasdom
mMsgunarnsHas o

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

e’
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ARND ®@o& AWDINUILAU o a(o-o-&)
LAEN 105 English Level 3
Fdsauneu Ll
nagnsiddnluinuemslineid  mssiuuaenisilinuewsineg nswety
FiaUszariu uarmsdoussivdonminuasSesrnudun saveinurdes Ao lensel
mseendowazidny  WumesingeildluiBausessriuesmseudannng  was
demiieaiudemlan
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
ARAND @ob NMYIDINBILAU & an(o-o-¢&)
LAEN 106 English Level 4
IdsAuney Ll

ysnnsvinuenwsnge laensingiugnn uneniide anudaudi wazionmig
J1n15 WiennudilanazAned szt anunassneglaediulssiiudsigliindne
fivatudsanlan Hnnisiletm msussersuasguvsnatandesiaffifouardumedide
nsaumulugomunisaiineg  savinsfingelufiguen msthausuazmshiunum
auyd BAnnsWisussernugduuulagldnisindauasussanunsy watlsrtanmsfiniinue
gov 1w Tensel mseenideswarmdniluusuniimanyay

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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AAND om m'ia'wuu,azmn%wﬁamiﬁams ©(@-©-m)
LAEN 263 Reading and Writing for Communication
Fdsauneu Ll
nseularn1sleulugniunisalisng 9 n1seAusIe 1AUNTIH NMISAAN LasIASIE
LOANUAINNITAUNUI NITUTILIBLAZAITINUTOANNNINIVINT V18NS iﬁﬂ&ﬁuﬁ@uﬂﬁmﬂ
WAEIF 9
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
AAND mencs msthauenanudunwdingy (e-b-m)
LAEN 338 Effective Presentations in English
Fdsauneuy Ll

mMadauenaulugsuiviin q lagldnmwdnguldeisgnieavinzan ieldeya
Foou el wagfivszansam wumwildlunsinauenanu MsUsTEIEdayania
adid nagnslunininaue uasvinuznfedeheduaiunmaiouinaondin

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
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@.m NFUIYINYIAEATUALANAAIENS

INNY boe
SCBT 201

VIR UNBU

INNY n€&
SCBT 355

FUIRUNBU

mhein Mguf-UfuR-Auadmenud)
wialulag¥nmuazdsny o(o-0-c)
Biotechnology and Society
Taid]

[

ATvINg AN wasARNuguiidAyveanaluladTanin msvssgndldanuds
enmans  waswaluloivansuus auauddumalulafasauneaitanisdudu
foya wldiieuselovllunmsimuiinuuasannwiusingg vesdsdidin ssduszney
y0e@eiTin waewdndamifldanndsdidin anunmlutiegiu uay wansenulusuianves
wieluladTann Adedsaunywduayaundon

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

ANUUaBANYINIT o(o-o-&)
Food Safety

Taidl

miemanulasadeems Joym anudes Faduiesieg wazdunsefionafiatiuan
2115 ouA dumsienadinin sussieniuedl wazdupsiemenenin WWusu $9nn1s
Uasdu N1599015 LazN15MII9d0U sauﬁniﬁﬂﬂgmmaLLassi’J'aﬂ’qﬁUmmﬂaamﬁammﬂﬁa
ilUdmnudasnsisvesems

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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WNY men MNANTAIUANAUANLAZANTUTEAUANAN m(-0-)
SCBT 339 Principles of Quality Control and Quality Assurance
dsAunou  laidl
NANNTULAZSEUUIBNMSUNUR wneuAalFlugramnssilunisruauuaz s
AUATNHEANINEIMT NTAMUANINTFIUAMNNINNEAA NI NITTANT NITATUANANIN
WOAU N15AIUANNTTUIUNTUUTFU LLazﬂﬁmU@u@mmww%mﬁ’mm‘%uqmﬁw NANNTEY
éf’sa&i’mﬁamiﬂ’mﬂuﬂmmw ﬂﬁiﬂssqﬂmﬂ%wuqmmw GMP, HACCP waz ISO «ooo
'iaw"fm,ﬂ%'mﬁalqu TUNISAIVANAMAIN 19U & a., KAIZEN ez NMIUssiluamnIngig
Usgamdueia
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 &l NIFIANITTININIUNALULAETIN N o(o-0-c)
SCBT 437 Business Management in Biotechnology
JdeAuneuy  SCBT 361

MTENduTAaENIIINITEIANT  MIRRILWEAAIE  N139BNUUULALUIVIINIWER
i%UUQﬁuﬂﬂWﬁlui&l’UUQG}a’MﬂiiNLﬂ‘l%l'ﬁ LLa%J’%u"JEN’]u%EﬁLﬁEJ’J%EN BAUNIINAIN N1TVY
mMsdedming  waznsuimsdansiedudwesgsfie  wadenisienuduiivead
UsgAngnw vinuglunsiioans inwelunminauenainu uwAsnsssdevhauiugdu
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

(o)
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WY bod  IMNYIAEASINEAUAINLATAILY o (o-o-&)

SCBT 205 Science of Health and Beauty

JurdsAuney  SCCH 103
AEARSYDINITNGUAINA  AUFNTUSTENINgUAMNMERAEARN  Ineeanin1seanindaniey
IMeaninngems wagnaniaeiiogun AL wé’ﬂmiﬁugwmmm%wizﬁu
NLazaNsINANUAZ IR
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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©.0. IVIMNULAZIVUANIZATUUIAY
NEUIVIINGIAENS (Science)

MYA wom Faafiugu an(an-o-o)

SCBC 203 Basic Biochemistry

JdsAuneu Ll
Tnssadauazanantinsthnmeesiilianas < vin fe aslulawmm a0a TWshiu
waznsnilipase ﬂizmumiLumuaaamm%ﬂmaqama'wff N1IAIVANNTEUIUNTT
feveameiusnssy Mduewmalulad wihilvestiluana uazseslnifatunisinnu
Y095¥UUANeY Tusene
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

WYA boe UfTRnmsTuaitugiu o(o-are)

SCBC 204 Basic Biochemistry Laboratory

WndsAunew  SCBI 104
mslfmsasanemuauanmardunsawa nsldiedesilefugiulumsiinsesiansds
lwana  Aaaudinmenmuasmsaivesanstilueng < Ussan  uaznalnlu
NILUIUNITURIUD A
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

WYY @0l UURNMIMENTIINe o o(o-are)

SCBI 102 Biology Laboratory I

09AUsI SCBI 121

nsldnaesganssal lassaiawaesniniveasad nisndeuniveduana iadenvuas
dal  Mswlawad  Wugeansuaziugmanfidlssrins  dneinguasngingsy
Microscopy, cell structure and function, movement of the molecules, plant and

animal tissue; cell division, genetics and population genetics, ecology and behaviors
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WY @o& UURNMImEnIIINen o o(o-are)
SCBI 104 Biology Laboratory II
deAuney  SCBI 102
aumanvanevesdilitialuerandnslunes Wsaan #ala v wazdnd nsadaad
duiuguarn1sesuesiigey  seuuUszamuasmsiuanuidn  nsvnglanasns
Iuarisursuion
Diversity of monera, protest, fungi, plants and animals, gametogenesis and embryo
development; the nervous system and sensory system, the respiratory ans
circulatory system
W obe TN @ o(lo-o-c)
SCBI 121 General Biology I
FdsAuneu Ll
ANNMENVANEYRIAULBoLUaLIIaNavesAliTIn  nasuieleugszuuddTin
nsdnafuveneas nMamelaluseiuwad nMsdunseruas Wugeansuaznisussendly
WIAATINLINIT  NSANIANANRUSIBITAUINSHAzRUNISUIsIY  Tneinguas
I NGeeuing
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
W ol TIMEWR o an(en-o-)
SCBI 122 General Biology II
IdsAuneu  laidl

ANNTANVANENNITINMUBIAEITIN AnamanvanemsTIn ey JUs auazvhil
MeaUYesdLsneg vosity ArsmaInvanemsTinwesdnd uazgussuaguthiing
MNUUDIDIIBUATTEUUDTEIZAN 9 VORI

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

&<
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WAl eom  LafThly o an(en-o-)
SCCH 103 General Chemistry I
IdsAuneu  laidl
USunauansduius Tassaserney nouinussindl wilvessglunyvianuasunsuddu 1
Bun3d wilduedes wildwandon
Stoichiometry; atomic structure; chemical bonding theory; representative and
transition metal elements; organic chemistry; nuclear chemistry; environmental
chemistry
WAl oo LafThly b an(en-o-)
SCCH 104 General Chemistry II
IdsAuneu  laidl
gaunnaransiadl sauransiad aunawnil aunalossu Indwefiuia veuves wasvouds
Chemical thermodynamics; chemical kinetics; chemical equilibrium; ionic equilibrium;
electrochemistry of gas, liquid, and solid
Was eoa  UfTRMTIATAlY olo-m-o)
SCCH 107 General Chemistry Laboratory
deAuneY  SCCH 103

wadailumanad wegnsmesesiifedestudomluiyuaiviall: gumied saumans
wil Wil nsduasieriansdunsd nMsduasieianseiunid MIATIE iU
UfRsensauanaznsinings vesuds way msdiasdanana msiindinugnisdeasaug
maadl mstinsinwgansyhausiugdu

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

&&
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SCCH 211 Analytical Chemistry I
JdsAuneu  lad
nsuszifiunavestoya mslneilasdmin  msieseilasiines mslamse wa
nMsUseend augansazaty Msguieds nswisuansmeguiionsiesei nsle
I nalun1siiesziniaail 38suen WU nsadamedvinazaty waz nsldaunln
salnUluddeezied (Mmigandunadlegluanauazeznon)
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 bloo  LATBUNIE @ an(en-o-)
SCCH 220 Organic Chemistry I
sduneu Tl
Tnssadluianauaznisduunansdunid Ugtenluaiidunis msFendeiniiauvid aum
aslownll nsduasIzikasUisevesitlaadainu dafu dalau aglsundnlalasaisuau
a1sglad daneged uaziluead-ses daflan uasAlau nsnAISUBNTANLATEYNUS aeily
Aslulawmsm nsnezdlu a8
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, phenals,
ethers, aldehydes, ketones, carboxylic acids, carboxylic acid derivatives amines
carbohydrates amino acids and lipids
WA 00z WAAARE an(en-0-p)
SCMA 118 Calculus
JdsAvneu Tl

@ s

ailn Angsailies deuuazaudfivesoyius eynusvesilsiduivads Handuasniiniy
WaRTULaVTAET WanTumsTnaudla Wendumsinadanntu WendulawesluanuwasHeituls

s

wesludnuniu nMsmeuiuslaguSeny eyRussuauas Nasd1udeyius n1sUseynd
n1seuius suuuudslimmuauazndninadilaldnia Yjeryiusuaznismyinus
wiatlaN15mUTHLS USHuslinsawuu nsuseyndnismusnus arduetuduazaynsy
othud Waridureaaneiiuds Alauazanudeiomesilsiturematsfuls eywustes
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MANU @b
SCMA 168

F1UIAUNDU

AR oo
SCMA 180

FBUIRUNBU

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; higher-order derivatives; differentials; applications of
differentiation; indeterminate forms and [I’Hospital’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

GHINERA IR RHGY an(n-o-o)
Ordinary Differential Equations

[FtY

nMsuuzhaunsdseyusasiy aunadieyiuidadususunis aunsdeyiuslaige
dudusunils msUsegndaunssudunils aunsdseyiusifadususuaes n1sUszegnd
AUNNTIUAUEADY ANNITTUAUTUAUEY SEUUANM BN L3NG Avasiuuus
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

admrmanstuLLi b(o-o-a)
Introduction to Statistics

Taig

AMuLnziduy m”aLL‘LJ'iejuLLasﬂ’liLLﬁmmemm%L‘flu ASANAYNIENNALRAIEAS NS
wanuasARURz UL UUTIAY ARANTIULT NMILINKIIVBINITENRIBET N1SUTZLNMA
WUUA MTUTTUIUAMUUYN NSNAFBUALLRFIY msldmenlduasadmidesu
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

&l
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NN ol Wand o an(en-o0-o)
SCPY 157 Physics I
IdsAuneu  laidl
namans namansveslva AauLazvirumand guvvasans
Mechanics; fluid mechanics; wave and optics; thermodynamics
Wid ods  WANd b an(en-0-o)
SCPY 158 Physics 1T
IdsAuneu Ll
Iwiuazusiivan nguiduimsan nasanseeudy Nandduedes Mdndvosoynia
Electricity and magnet; relativity theory; quantum mechanics; nuclear physics; particle
physics
Wil oz URtRMsAANd Do o(o-an-)
SCPY 191 Introductory Physics Laboratory
U9AUIIW  SCPY 157
nsnaaessysuidewiu efuuahtelusein mnd oce Fand o waz wd odw
Wand ©
Introductory level experiments in some topics in SCPY 157 Physics T and SCPY 158
Physics 1T
WNY boe  NTIATIITUEAanSuarElundmsumalulagdInw an(n-o-o)
SCBT 204 Genetic and Genomic Analysis for Biotechnology
ndsAuneu Ll

Useiiiyniugaans lasaniseluy Mmegranaluladdinmnisuiugmans assnine
MIURUEANERT  Mann1saNeneaIaiugnIsuTatuues Nulasiulay n1suUen
vaslaslulonuuubiladauarlileda manauiugifeusulsimeiug nmsfnwuazuims
Fansiusiusagninensmediam  mevihusuitluagnsldfdueiriomneuuy
199 Tamsaume ogyuganans nsdaesiivesasnaiusnsy sareudiudy ns
ponsEnIeugnssy  walulaBnsugednnuiouenuui@ens  waiugmans
anUnenssuvedlasluloy  Slunvesiywd  Aanuwdsiudnwuyavedlasiulounss
Tasliloy welulaBnsusiuadlasTalsufumsdiudseiug waluladfanmdessud
Tgglunvewuaiisy Bad uarlisa N1wImaiugnITUTeuYad N1SAIUANNITLAAIDBNYDY
unazwalulagnismivaulusunsumaiugnssy  welulagwugienssudluy  Tshley

nsuarsUlag wugeansvainsasyuazmaluladlaauids WugmansiBaiaunmsuay
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INNY bee
SCBT 211

AUIAUNDU

INNY boelo
SCBT 212

AUIAUNDU

UsEINTRUEAERSAUNITUSMTIANITANUIAINIAIENNTINN  SNYENIRUGNITTY
BeUnamageanuulsiunesiugnssuiun Adeuasianndnungnieiugnssuid
ANNAAYNUATYFAR

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, chrommosome 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

NISWYURUVIFINTIY b(o-o-a)
Engineering Drawing

laidd

snadiauszend Madeunmesslsnamiin (o {35 mslivuenadeuiuy 113
Feunmilelowein ovdn (W @ IR b WUU) AmEnTesTudIMATST WUU
aoUnunssuvesUnuuazlsenu

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

QaUVNaFansuazIauAansuaIU e B(o-o-a)
Thermodynamic and Reaction Kinetics

[FtY

autfvesarsuigns ngtennisveaneslulaudndlussuulawazszuula tounial
wann13ANaUaeUiRzNATl WU HENNATINSAIMMERSITIVDENNTT AIAITITRIIT)

nsAnwRuantRvesisisemetinm “eulul” dusdnuuzvadasaiie naln

a [ |

N15139UATeT MsInnguuazn1siente nsanauenuazisnisviliusgns n1snsen

aaa 1

AudnwauedAylun1sseu)iten wu nmsdwszimudminlaena anuauisalunig

'
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SUAsen A1 pH wagaaumgiineulesisauisenlaanan anuadssveaeuleduazlady
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INNY bbe
SCBT 221

FUIRUNBU

INNY o
SCBT 208

FUIRUNBU

Afansznusenuaies nalnuazaaumanivesufitoniissieeulvivuuinda-um
wuiiiduansResiaior dalunsdilifviedddudmiednseduuuusig

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

FinvziuguURTRmsmaluladTanm o(o-are)
Basic Laboratory Skills for Biotechnology

SCCH 107

vinvziuguiisududmiunsuiiinuiumelulaifann - Sesssunazaraaonds
YowmuIes FBu uarAunndon gunsadoswiudmiunisuftinumanaluladdanm ns
Fapaeln nswisuasazats nsldieiesinmanudunsaauad  nsweSeuansiidang
WUTUAN9Y MSESENANTAEAIELIATTIULAENTATINSINIIRSEIU NsnSeNgUnsallv
Uaeaie mswiouansazans uavemnsiasade mstuiinua warn1svisienunanis
naaee wadansyhauduiinedafluseandam sinwelunsdeans sinwes 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

wuafiSeiuguuasn1Uszgndld an(lo-on-&)
Fundamental and Applied Bacteriology

SCBT 221

Nugunsnugadinemesuaiiie Aeatulassadauasaiing ewns naaiadule
N15AN8 wasNIsAIuAN  ANdALaznIsUssyndldhuaiiengudnfnsineg  Enns
U UAmmeaesineg loun msfnwuuaiSelaglindesqansset nsdeud waianis
aeate mawisuenadsade nswenaeRuiuIavs  msdadenaneug ns

FUNTRA  NISINNEEss nsdsina nstAushwwuafise  wazanuvasasely
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vieaUiRng wnAnnssiuflevieudugdy a3usssn vinwenna IT unfAnuazn1sns
WAUNNTYINUDE1NA59ATIA

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 bom  aufawarnIsanglauluuuAy ©(o-0-c)
SCBT 213 Balance and Momentum Transfer

JdsAuneu  ladl

ANUFUNUSTENINNUIE WAMU AT WAz UlUFULUUANE) AaNIRLas NG
voslvaUszianene wazaaantinisindlelad usinsyviiveswedlvaiiegluanmis ng
vsaa ssewlumususarndanureswesivaiicduadewd  nslvalussuuviedn
msiasnsnisiva nsmusaznswanvesiva gunsalivilvivedlvaindoud

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 o AT AERUTAARNSREUNTE ©(o-0-c)
SCBT 303 Microbial Physiology and Genetics
nUsAuneu  SCBT 306
a3TIneunzusnITNesALUNISUsTLANLUATIBuanT e MsTaninaSyiulnves
9dun3d Yaduiiddysonisiiauivln nahansesdigivad Tpdnsnisudaead

N13RDUAUBIFRANILATEN INUATUBFANLALNITAIUAN AUAIANTNITITYLFAULH

1%
v A

UAINYIYIAUNTY NANHUFIUATURUTAIERT Az URUTANERT inATiARIUNUS
Aensau Tassadie wid uagnisuanseenvesdu nalnnsdenusuduiinaneiug uas
N5UsEeNAldANIAUNLENTTNVDIREUNSY

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

(o)
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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 o UURNsassInguarugAansyaund ©(o-o-b)

SCBT 304 Microbial Physiology and Genetics Laboratory

JUaAuneY  SCBT 208, SCBT 306
wedlanldlumsianisaigdulauedwd  midmnusansengiulnveniunid
NaRAATIRAUYIEassTU nsfnwannseleaiinadenmaiyiiulnvesgdunis made
mMsfased  nszuIuMsARURINtY Mt wanaladngiwad  msdadenuueiiiieii
AaEuTRnNdeIns nsuenuasdnszinataln nswauiusludad wmeadanisienndu
Auegadivszansnn vinwvelunisdoans
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

MNY oo MHUTAT o(o-0-c)

SCBT 306 Mycology

JUeAuneY  SCBT 208

' v
aa o (% = o

91013059 UaE YATNNHANYLAT1YT (llenuars1) dugIuinen ansenmsuay
N3RS YAULR WUNUBATY NsAUNUE 19INAIN NS RUNUTHANKATOUNTNITIU
18931 NMInuBNLaziuin nandndisiaiisuagnsldussgndld unumvessilu
dunndey 91lunenisunnduazdnunng nsrmuasuazasidng

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

&
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SCBT 307 Mycology Laboratory
JdeAuney  SCBT 208
mﬂﬁﬂﬁugmuaxm‘ﬂ%mémﬁ@Lﬁaqﬁuﬁm%’umsﬁﬂwﬁw dugnuineuazigdansyie
Gumsﬂuﬂfjwhm nsunuasUidednuessilusssuend NsauBLLALIAUSI®IST A3
asdaszisTlue s Msfndensifindnansitusslend wadansieuduiiy
pg19lUsEANS AW vinwglunsdeans
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
WINY mloen AMTAATIRINILTALULATTIN W o(lo-0-a)
SCBT 323 Analysis in Biotechnology
JdeAunay  SCCH 211

waNMIT  uazkUININITUsEIndNTliTeilaoieiealo  MIlATIzsisegieeg 7
Aerdesiunsruiuns windaw  wanaesldangaanvnssumaneluladiinmuasd
Rendos wnfslunsduinedns mswlensiegns MsnausUMsIATIETivmnzay
sufouitnsliedosiionneg wemsimsseutinemenin 1dun wiesdinsizmie
durla wdesinrnunile 1a3esind w3es Thermal Analysis waznsinszsimaad Teun
welaneisuaranislasunlans il uay adelnsaled (NVR, IR, MS) walauSuna
LAZAMAIN

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
methodology; instrument operations for physical analysis i.e. texture &emnalyser,
viscometer, colorimeter, thermal analysis, chemical analysis i.e. gas and liquid
chromatography, spectroscopic techniques (NMR, IR, MS) in both qualitative and

guantitative aspects
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WNY o UURANsIAseimamalulagdinim o(o-are)

SCBT 324 Analytical Laboratory in Biotechnology

JdeRuney  SCBT 221
38153z wazilndianisldiadesiionis MnertestumaluladTanin wieldlunis
AnTenmeg 1 lulnun mkarUTIM
Methods of analysis and operation of analytical instruments relating to biotechnology
for quantitative and qualitative analysis

WNY e NISABNAINTOULAZUID b(o-o-c)

SCBT 327 Heat and Mass Transfer

Ju1deAuneu SCBT 212
wann1saelauaudou nisihanussuluvaniuzasiazlinga nswiansou
WUUPATELAZLUUUIAU NTURTIEMILTIU N15a18lauAUTIUTDINITAIULLILLAZATS
wen gunsalmsanglounnuion MsatglounIakuunIsknskaznIsnl aunsalnsany
Touwna
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

WINY mcen Womanaluladtinin o olo-a-a)

SCBT 343 Topics in Biotechnology I

JUeAuneY  SCBT 208
unaaAdemamaluladfamiiviuads wazdaaam sunruaulavesindnw
Current and qualified research topic of student’s interests in the field of
Biotechnology

WNY e ANSUNNLAZIAATINATZUIUNITTINN en(an-o-o)

SCBT 312 Fermentation and Bioprocess Engineering

Ju1deAuney SCBT 213

MENAUFIUNITAIWINNEN TN UUTUNTZUIUNITTININ N1T0BNLUVERTEIMTENTY
AUNTY  aunarmanivenssyiivlanarnisaivansiaegiunsd vlianseuiunisi
W aNAUTUMUUNASNENTURRaRNTY  nATlANISAIUANNTZUILNTT  NTWU

nszuaumswenasimneelilandndusigaving
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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

WINY mem Mg URNIINTEUIUNITTININ an(en-0-o)

SCBT 313 Unit Operations for Bioprocess

JurdsAuney  SCBT 312
naNN1TLaETIBaR BN 1T ILeNIRAR1NY lugaavnssufiiisadostuiad
wazdadl Jayvnlunssuiumswdnuavesnuuulunssuiunisndnlulssnugaamnssy
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 o UURNITIAINTIUNTEUIUNITTINN o(o-n-6)

SCBT 314 Bioprocess Engineering Laboratory

JyrdsAuney  SCBT 312
nszuaumsliiedesiiolussduisgpanmnssy dwsuniswiin nmsapans msviliuans
msmuaunszuums  wiadansiauduiivedgdilssd@nsam  sinvelunisdeans
inwelunsuiauoNay 935550 YinwenN IT WUIAALAAITININUAITTNNIUDEN
a519as3n
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 &no wialulagTinmuaznisussyndldidagnainnssy anlo-n-&)

SCBT 431 Biotechnology and Industrial Application

JdsAunew  SCBT 314

vanmsmealuladfnmlumssdeuasinninssuiunsdnidussanamuagiuat

dmsugaamnssudanin Tiud mandeueaneseddmiuilomduanaioiy mande
nseegdly  nskAANIABunsd  nseaslUsiugadiiey  nswdmeulud  n1swEne
UfTuzuastafas mandemnadlagliusaiisodnmuuuiased maussgndld
walulaBthawlunsianisdannden nguunefifedesiuamuasademadanim
‘1/1%’wéﬁumq{]zgiymazmimnaauLﬁamisiaaammu?ifagjmiﬁaumqiﬁﬁ) NNwen 1T

PINBENNITANATIEN LUIARLAZNITINHNUNITINNUDENNE519855A
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ANNY eno®
SCBT 361

F1UIAUNaU

NNY oo
SCBT 462

F1UIAUNDU

INNY E€xen
SCBT 493

F1UIAUNaU

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

NAUANIUULTY o(o-a-)
Industrial Plant Studies
SCBT 312

) = N v o

nadenvalssnugaamnssuLarantuidefiffanssunmssdaviedidofedestunis
Ussgndldimeluladtanm Tdun geamnssuewns o1 edlifasi Jeedivediuves
NILUIUNTNES WazN15UIMITIANISlugaamns sy inwelunisdeans

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
nsenUfusnulugaamnssy o(o-n-0)
Industrial Training

SCBT 312

nsinufiRnululssnugnamnssulutilanmadsudunaedsiles « dav

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

weeks.

Fuuualuladdinm o(o-a-)
Seminar in Biotechnology I
SCBT 361

Y] Y= 5 o v Y <, a oV v K%
AT IFUNUNIVRNNANYIATIATUTEINM @ T lneTdedunwiavidusedlanls uwrsea
NN UALLLlagTININ
Student’s presentation for a one-hour seminar on various topics in the area of

biotechnology

&o
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WNY <=o 1A9IN159Y (o-o-b)
SCBT 481 Research Project I
IdeRuney  SCBT 304
nsvidaiauslasinisuazujuRnuiseluidenisaininalulagdinin seidouniu
Uasaseluriesluiinig murulagenaisd vinwelunisdeans Minvelunisuiauenaiu
wARNTTETevhauAUSBY 93530 inuevng IT inwemsduasedt wnAnuagns
TNUHUNITTIUDE AT NETIA
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 &lo 1A59N19398 o do-0lb-a)
SCBT 482 Research Project 11
IdeAuney  SCBT 481

n1sufufnuidelumdenisarvinalulagdinin nsuauenanuidy auaulag
919138 sinwzlunsdoans inwglunisiiauenau wuiaansauiiovnuiugdu
930533 YINwen IT inweNITdIATIZA LUIAALAZNITINLRUNITINIUDE A 19E5A
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

&el



sevigan Mes O ien AR
uABl  vananTIeeansinge arnivimalulagyinm A nalulagyaniw
b.lo. AVURNWIZATULGDN

WNY el weluladTnmieafuuuas an(o-m-&)

SCBT 207 Insect Biotechnology

JyrdsAuney  SCBT 204
waluladfhnmusasteudseduinemansiugiu aufamsussgndlduuas wionandn
YasuuanioUselortinieiiuauise n19n1sunng A5nYs PNEINNTIN WA
Aauandeu vatlvudinisude LagRAUINTEUILNIHAR e WU UIINTUsE ANE A1l
oL IIeUTugAans Lagiugimnssy uaznnsesonUAToIen TN
53509 AMUNINTFIUNIALYARRNBNTINNTBILNEY WaTlansinuduiinegiedl
Usegdnsaw vinwylunisdeans
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

WNY oo AMNYaRABLazo T utEsumAlulagTININ ©(o-o-c)

SCBT 300 Safety and Occupational Health in Biotechnology

UeAuneY  SCBT 208

ANUFardunsgluisslfuRnIsuazanuNYineu nguraneLazwnUURAUAY

UaanNuLare1318uUNLy ANUUaBANgAIUNIEAIN AULAT ANUTININ NSIEAT D98

N3350 LdETURTIE N153AN1SaURMR wazwnulinauluan1Izgnidu et

nsdiAnwlusuePreudenazunuiaiuanudasasislugaaivinssy anufnw

DIANTIVY LATAOTUNYIUIA

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

&
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INNY encled
SCBT 347

FUIRUNBY

INNY n&w
SCBT 348

FUIAUNBU

INNY en@o
SCBT 310

FUIAUNBU

welulad@anmieiuiie ©(o-o-c)
Plant Biotechnology

SCBT 204

vdnmsldmeluladrnmmaivanussgniilou U sanssuaumandaiia uagniswann
AW BasHAnAuTinY nAliedunsmsdsasaduaniedoiy onisveeus
Ay MsAUShviug wazndnanszdfeaniiy MInsvdeunsiuulsvosaewug ns
Fnulvinaneiug nisuastluslananad wallasulasiuloy N15AIUANNISLARNIDBNUBY
Fuily wazmadanadnuiugimnssuiiensdnus Wiugnssuity

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

UitRnsmeluladiamwideafiufie o(o-are)
Plant Biotechnology Laboratory

SCBT 221

NSUTUUTINTEUIWNTHEANY KaZNITRRILIANAIN VBINGAANNIINAY LNATARILNNT
wnzsseaduazideibefy tensveneiugig mafusnuniug uaz nsnsiaseunsdy
wUsvasanug LLa::mﬂﬁﬂmdﬁmﬁuq%mﬂiimLﬁamimnaauﬁuqﬂisuﬁﬂj warnaiduy
Bneaus19Y enessuazenvy npdansvheuduiivegefiuseansam fnwely
nsdoans

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

wialulagigaade o(o-o-c)
Animal Cell Technology
SCBT 204

mswnzidsswaddn ot luldnusumaluladdinin I7nen Ieseadiawazaiudoanis

YBUYAANYNLNILLALY WATALAET0INRIUASINILIREUTaduTAAI9Y N1SVLIEAIT

U
Wziaes TeelaiNeIteeiunITANYIYaRdnd AUINUEIUMSAUNeEITeY anTiu

a

duyluinen ndesanssadydanieg uiluwmalulad nsandeRugnssy Ianssulusiu
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ANNY nee
SCBT 311

FUIRUNBU

INNY ndlo
SCBT 352

F1UIAUNBU

weluladwadduria naswdauazUszondlfiwaddnilusefugranmnssy msdouleiu
Armdmeiunismnsidsaadliusslominneaddnd detmuaiazaiosssuiiieadestu
nsldaddn malansvinuduiivedrsiuszansam inwelunisdeans

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

Uian1smeluladiwaadn? o(o-are)
Animal Cell Technology Laboratory
SCBT 221

's

mMaUftRnuAssumamsidonsaddnd gunsal uazinfesilofidfluninides nmawden
pshsLYadTivnzan Sunsufilddmunmsmzides iuine nsdnwnlesiuientu
wadda et luldudumaluladdinim anuvsendouazeiesssulunisufofonu
Rerunsnsasngaddng

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.

MANTEIMNT o(o-0-c)
Food Science

SCBT 355

uAauarRusUAE U IMEEanSe IS psAUsEneULazAaNT AT TuS T vuAnMAIN
9113 AnaNtRvaedinmenm waznmsdsulamaeifanmluenssuiinasenmnmn
uazAMAIMIe S LnAavesmaluladnmsuussUenmsdadugnavnssuvanuesssna
Tgun wils vty Wodnd un uavndnfasiun ndadusiansyiiv Joulauardodosnag il
naseNsLUTULAYAUANYOIHARTMI quiAviae LA ISNTRluNIHERe ST
AN MUazANUaBAY TAssaauas UNUMYe e uYBIdgUTaIenTIgY iades
UN1IAIVAN AaSa T8 TRATEIUANANYDINEN TIDIMNT

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

D0
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INNY en&en
SCBT 353

FUIAUNBU

INNY en&e
SCBT 354

FUIRUNBU

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

wialulago1ns ©(e-m-en)
Food Technology

SCBT 355

FBnsoueneIMTHarN1LUITIUDIMSAIEALSULAZANNEY A58 N1INIARDSLSE
uazameslTaLUURuWAEdIUTTY NMsauwtte nsvinlidudu mmsuiBu nisudidenuds
nouuazufuinng teieaileflld nismuaunszUILMIHER LagTadusnang ATkansznusie
AU UsEANSAm wazAu WNIeUsEamaNsa n1eam wasdinnmueseImig

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

ANSHARBIMITUNA o(o-o-&)
Food Fermentation

SCBT 355

A A

mMaviinensUsznnengg Sdadudsnmsudssvammsniensausnemnsisnile ieseshu

fuvaneoged walduazdnans 91UISUITNIINAUNEDY UN Laziiledad Jadurieq Nl

'
(Y a a

anudidglunisuaneivnsndin léud SngAv 9dunidiiAsades nssurun1sudn was
NARANDIMTNIIN

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

blo)
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INNY oo
SCBT 401

FUIRUNBU

INNY colo
SCBT 422

FUIRUNBU

INNY &
SCBT 434

F1UIAUNBU

I TAUNAPNER T an(lo-m-&)
Bioinformatics

SCBT 204

nuiuariimaliesgiamedduiiowenazlusiu  nsEUAUATAUWMAINGUTBYAANY
arduuazdlun 50159199 TunsilIsulfisuaieainu 35 dynamic programming method
WAZIBNITNNEDNA A1TUENe wazn1TviunelaTiasevedlusiu n19viunelaTIas1e RNA Lay
Msfudu RNA sanesiindildlunsviiunedu mslinssiusugianuduiuduayiiamnms
voadsdTinuilaseg (phylogenetic analysis) nswWisuiiiguangasuiudeyalugiudeya
nMsiesgidlufeAnvinguuedlusfumsieneiuuuunlunmsuansoonyesdu
Theories and methods of DNA and protein sequence analyses; retrieving information
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

welulaglosfunazhiiu ©(o-o-)
Fat and Qil Technology

SCBT 355

ndnmauwagnsUszgndldlatunasingu Taseonaaiuasduailunisudaluiuuas

[y a o [ a

Y n1stAusne Inafudmsunsaalusiuwaztingi N1sanaLeneILNTURUe8NN

Faghu nmeviuTavdtnduiu madauusldusesiiiy nmailuuasddululdly
gaavnssu Maldonanmuedlusiu uay it mﬁmwﬁ@mmwmmlmﬁuLLasﬁwﬁu
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

ASIANTVBNEY b(o-o-a)
Waste Management

SCBT 208

voudeusziananeg lugduuuvosuds Vide uazuaiumeonnie mmgmuasﬂgmmaﬁ
Lﬁ'm‘ﬁmﬁwaqLﬁaﬁgqmﬂﬁmﬁamasqmamﬂssu nsdnsvendemeniousiunasiiun ns
Joafu msanU3una nslden nmsthndualalve msldussTonyd nmsthdn waznisindaves
\de

1)



sevigan Mes O ien AR
uABl  vananTIeeansinge arnivimalulagyinm A nalulagtanin

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 INeTINUSUTEYeY193 (WAgI5) e(o-en-o)

SCBT 489 Undergraduate Thesis (Distinction)

JyrUsAunau SCBT 303
Tassmsisuneldmuusiinnneasdivine  laedulasinsidemanaluladfnnda
ﬂaﬂm§ﬁiﬂwﬁm§aﬁUﬁawﬂﬁﬂziﬁmaaqﬂﬁ%%nﬂu ﬂTuauaNﬁqquﬁﬁbiuﬁﬁizﬁuﬁmwﬂﬂi‘M%@ﬂﬁi
ANunNaueg o luTEAUTA
Creative and original research theme supervised by instructor with well-defined research
in biotechnology; presention or publication at the national level at least

WNY wow  Atian1FIemanalulagiinin (WagIisw) en(o-ce-an)

SCBT 607 Research Techniques in Biotechnology (Distinction)

JudeAunay SCBT 221
wdnmsieafusadeuisitouasmadiafienisidenanaluladdinmn WUINNTT
ilUldvesmeiaiionsisemanaluladinmuazanuiiiosdos WUINNAITIVEN
welulagdanmegegndsauazUasndy N1SINUNUNITNAGDY NTIATIZILAZRAUTIUNA
MInAaes Fnvensdoasnanuive
Principles of research methodology and techniques in biotechnology; practical guidelines
for using research technologies in biotechnology and related research areas; safety
guidelines for conducting biotechnolosgical research; research experimental design and
practice; analysis and discussion of the experimental results; research communication
skills

W ¢ce  weluladTinmiognavinssunasdeey (AAglsu) ©(o-0-c)

SCBT 581 Biotechnology for Industry and Society (Distinction)

JyUsAunau SCBT 303

o
(Y (%

BUINATABLUNNTIFNIANALULATTININ NIMNAIUDITNT NITWINNG LAYATATIN LAY
PRANNTTH UUINNMTBIAANNFIUUTEENAMUNITITY 9amnTsu wazgsna Auaudi
MVNEANVDRUNAUDHANUBANNIGT - NUITENOABUAUBIANUABINTVDIQAAINNTTH
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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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y y AU ABNAL (61%1) / da1du / NAITUNIAYINITAIEA
N193Y1NT UndsanisAns Tusau &y
o | 351591 29ARMIA NN Sel. - Postdoctoral (Chemical Hanpanich O, Wongkongkatep P,
M-e@0LB-0oBE-X-XX- Biology), Kyoto University, Pongtharangkul T,
X Japan U nA. beew Wongkongkatep J. Turning
. hydrophilic bacteria into
- Postdoctoral (Chemical
) o biorenewable hydrophobic
Biology), Kyushu University,
= material with potential
Japan U W.6. b&ew
antimicrobial activity via
- D. Eng (Water and interaction with chitosan.
Wastewater Engineering), Asian Bioresource Technology 2017;
Institute of Technology, 230: 97-102.
Uszmnalng U w.aloeco
- M. Eng (Molecular System
Engineering), Kyushu
University, Japan Y .M. b&eo
- B. Eng (Chemical Science and
Technology), Kyushu University,
Japan U .. o&ae
o | WA 2eduasduns| WA, | - Ph.D. (Biochemistry), Virginia | 1Usuaf 29vuasduns “n1swen
N-6)00E-0OMBE-X-XX- Polytechnic Institute and State | Amluudlsioulyd: muviniey
X University, Virginia, USA U w.a. | 903nszuiunisiiosnseaiu
& Aaunlralng” 1sans
- .. (waluladyinin) WeEmaas 1. adun 1 U a4
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MN-®OEE-0OMD-X-XX-

X

The University of Sheffield, UK
U .. oes

- M.Sc. (Biotechnology)
UINedeNiing Usewalne U

N.A. b&&e

- MU, (nAluladyinin)
1INeIdsuing Uszwmalng U

N.A. b

#t| Fo-unuana Funue | Aanal (@121) / @andu / NAUNIIVINTAEA
e | idudanisfinen Tuseu ¢ U
3915
o | ofdnA Suuas W, - Ph.D.(Biotechnology) Boonma S, Romsang A, Duang-
©-®00R-00BMm-X-XX- umIneduniing Usewdlne U | nkern J, Atichartpongkul S,
X W.Ab&eD Trinachartvanit W,
- MU, WNYSATYUTURU 2 Vattanaviboon P, Mongkolsuk S.
(wmalulagdinin) The FinR-regulated essential
wmIneduning Usewdlne U | gene fprA, encoding ferredoxin
W.A. b&&e NADP+ reductase: Roles in
superoxide-mediated stress
protection and virulence of
Pseudomonas aeruginosa. PloS
One 2017; 12(2): e0172071.
@ | WIS NYPAS 2. - Ph.D.(Biochemical Engineering),| Affaticati PE, Dai SB, Payongsri
@-NORE-OOME-X-XX- University College London, UK Y| P, Hailes HC, Tittmann K.,
X W.A. o&&e Dalby PA, Structural Analysis of
- M.Sc.(Biochemical Engineering),| an Evolved Transketolase
University College London, UK ¥ | Reveals Divergent Binding
N.A. & Modes. Sci Rep 2016; 6: 35716.
- B.Sc. (Biotechnology),Imperial
College London, UK Y A o&do
& | dan Ujnmsuuma ol - Ph.D. (Biomedical Science), Pradubsang T, Inprakhon P,

Patikarnmonthon N,
Amornsakchai T. Utilization of
cellulose microfiber from
pineapple leaf as lipase
immobilization support for
highly retained activity, ease of
separation and reusability.
Science Asia. 2018 Aug; 44 (4):
227-233
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alolo 919158UTEIUANGAT

Yo-uwana AU

=p.

e - AaRdl (1e1) / dandu / Yidnsanisdne
BVUTEIMIUATUTEYITU | M9IBINTS

mblb.e | 391501 1AAIAUIN I - Postdoctoral (Chemical Biology), Kyoto University,
N-©0lo-00LE-X-XX-X Japan U W.A. be¢ew

- Postdoctoral (Chemical Biology), Kyushu
University, Japan U e bees

- D. Eng (Water and Wastewater Engineering), Asian
Institute of Technology, Usewdlng U w.Aloees

- M. Eng (Molecular System Engineering), Kyushu
University, Japan U n.a. beco

- B. Eng (Chemical Science and Technology),

Kyushu University, Japan U n.f. b&me

mnblolo | 1UTHIA 1BLEAITUNS Al - Ph.D. (Biochemistry), Virginia Polytechnic Institute
N-600E&-00ME-X-XX-X and State University, Virginia, USA U N.A. o&en
- U, (WAUlagYINN) WINg1aeNing Usene

Inel w.Aloemne

o

mblo.n |9AANA JULES . - Ph.D.(Biotechnology) suninenaesiina Ussimnelneg
@-®00E-00BM-X-XX-X U n.Abees
- MU, MNESATENIUAU 2 (MAlLlagYININ)

LINgIaeNAng Usewdlng U w.d. beeo

. | NITUIR NoAAS a. - Ph.D.(Biochemical Engineering), University College
O-MOEE-COME-X-XX-X London, UK U w.A. e

- M.Sc.(Biochemical Engineering), University College
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nangnsszaulTyns
= o
®. Yonangns
(nwlne) wangnTImMeMansUgn anvivinalulagdinm
(ANW1DINY) Bachelor of Science Program in Biotechnology
b. YaUSyan
nangasUTYYININIIVING
(nwlne) WermansUudia (malulagyinin
(M¥19INY) Bachelor of Science (Biotechnology)
NANgATUTYYINTNIVINTUUUNEFIS U
(nwlne) MeneansUadn (aluladdinim) (Wagisw)
(M¥19INY) Bachelor of Science (Biotechnology) (Distinction Program)
ANSIUYDINENGAT
USTLNNVBINANEAS VANgATUIAYINTNITYING WagnangnsUTeYIRINIaIRINISUUURNAIS U
UM Liitleendn el Miefin dwiundnansusyay1ssnaivinig

a
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Communication skill and English proficiency: Gonld33nsdeans ﬁgﬂmiﬁﬂ
N3YA NI MITeU sMemwlnguaznwgangy mugauiu
ngudlwng ilegaUszasdmeiivIng

IT skill: idenléinaluladansaumanignioamanzan ieusslowmilunisdudu
uazdiasginnudeiievesdoyaainunasine

Analysis skill: ﬁm’imﬁwsﬁasmﬁ’imimwﬂmuwé’ﬂmmasmqmaeﬁaL"f]uﬁ'aam%’u
Tuens3vnig

Synthesis skill and creativity: @519853AlATINITNTONANNLY WinnTIUTMe

laagnafiusednsan

Subject-specific 1. §AN3UALTINYENUFIUAUIATTING UTIRAANNTTUMALNTUNNE TAINTTH

Competencies

ASEUIUNIT WAULaETININN98195 wAlulagineinuiy stunanalulad
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RANYWATER

2. YIUNIsANEINaInemansuazImnssumans ienisliusyloviids

YAFINNTIU

naansn1siTeusvastndia (PLOS)

a a a
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hnmesedlagldiaiesile gunsal aauazansiaiinidingimans ieudvinisias
PLO2 | walulag¥inwdegnavnssulieggnsisawivdenuingusvasdvesinu wazasndeny
WNIFIUABIUJURNS
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o. Yonivun : auantResdgSuRnvaunangns

%o @na

ABAI

NasuIdenely € U

397501 29AAIAINN

M-®0BE-00BIE)-X-XX-X

- Postdoctoral (Chemical Biology), Kyoto
University, Japan U .. beee

- Postdoctoral (Chemical Biology),
Kyushu University, Japan U .. bees

- D. Eng (Water and Wastewater
Engineering), Asian Institute of
Technology, Usgimnelneg U n.dloees

- M. Eng (Molecular System
Engineering), Kyushu University, Japan
U n.e. bes

- B. Eng (Chemical Science and
Technology), Kyushu University, Japan
U n.h. beac

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.

a L4 L L4
WUTUIN IWLAIIUNS

MN-EOOE-00ME-X-XX-X

- Ph.D. (Biochemistry), Virginia Polytechnic
Institute and State University, Virginia,
USA U w.A. b&am

- . (walulagPinin) unineiduuiing
Uszinelned w.eAlocme

SR 2evuasduns “n1snenn1ilua
sgeulyyd: AN ves
nszUIUMIIisnsERUAMN Wi
Tne” Msansinendans 4. atud 1
U9 aa (uns1ew — Slurew 2559) Wi
1-21

(%

DRANA THULE

®-®O00R-00BM-X-XX-X

- Ph.D. (Biotechnology) 1M ingduuiing
Uszndlng U w.ibees

- MU, LNeshtlouduau 2
(wmaluladdinin) unIneiasuing
Uszwndlne U w.e. beeo

Boonma S, Romsang A, Duang-nkern
J, Atichartpongkul S, Trinachartvanit
W, Vattanaviboon P, Mongkolsuk S.
The FinR-regulated essential gene
fprA, encoding ferredoxin NADP+
reductase: Roles in superoxide-
mediated stress protection and
virulence of Pseudomonas
aeruginosa. PLoS One 2017; 12(2):
e0172071.

NITUID NESAAS

@-NOXRX-OOME-X-XX-X

- Ph.D. (Biochemical Engineering),
University College London, UK U ..
o&&e

Affaticati PE, Dai SB, Payongsri P,
Hailes HC, Tittmann K., Dalby PA,
Structural Analysis of an Evolved
Transketolase Reveals Divergent
Binding Modes. Sci Rep 2016; 6:

el
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- M.Sc. (Biochemical Engineering), 35716.
University College London, UK U n.e.
bé&&o
- B.Sc. (Biotechnology),Imperial College
London, UK U w.A. b&¢¢e
dan Uinsuana - Ph.D. (Biomedical Science), The Pradubsang T, Inprakhon P,
University of Sheffield, UK U .. Patikarnmonthon N, Amornsakchai
MOOORB-OOMDXIXX | 1 ey T. Utilization of cellulose microfiber
- M.Sc. (Biotechnology) 1M vendusuiing from pineapple leaf as lipase
Usewdlng U w.a. bedo immobilization support for highly
- M. (walulagdniw) retained activity, ease of separation
WIneaeuiing Ussmelne U w.e. and reusability. Science Asia. 2018
b&&e Aug; 44 (4): 227-233
. Alignment between PLOs & Higher Education TQF 1
TQF 1 “| N | | | %
S S 3] 8] 8] ¢
Graduates Competencies / Skills / Los a|la|lalalal &
Competency/skill 1 : Moral (Ethics and Moral)
0.0 HAUTodndaasn / / /|7
elo Hsziouive /|7 /
o.m Tndrdnuasnseninlun1sufuRnuassenussamdvnnsuagivdn | / | / | / /
. WNINAVBUAZAUAATIUYRIBY / /
o.& H3nas150E /
Competency/skill 2 : Knowledge
©.e Iauilundnnsuagngeneinuingimansiasvisondinaans / / /
.o IANUFAUFIUMAIMEIMansLazaAdinAmansNazinueSuIenanns
) ) / / /
wazngud Tuaansianie
©.n A1XNTOAAAINANUAIMTIMITIYING RauAuiivgd Insanizees
L Y a s a s / / /
SaPUINIAn LA ALAAANS
b.< danuseuilumanssng o Hagthluldluiinuszaniu / VA A
Competency/skill 3 : Cognitive
oo @nsaRnAIziesduszuy waslindinamundnnisuazisnis
) / / /
NIANIANERNS
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TQF 1

Graduates Competencies / Skills / Los

PLO 1

PLO 2

PLO 3

PLO 4

PLO 5

PLO 6*

oo U1ANUFNINeEEnSLarAtinmans lUUsTendiuan LI saleeg

epegnipuaginingay

~

~

~

an.en 1AUTAS anansadinsginardunsiginnuiannunastagasiie 1

anvaneldegnegnieuaviietilugnisaieasshuinnssy

Competency/skill 4 : Communication (Interpersonal Skills and

Responsibility)

<o Hnneih lnganunsavinusiuiugaulugugiiuazauninia

@b TANUSURAUIUFADAIANLALDIANT SINTINAIUIAULDILAL ALY

.o @NUN5AUSURIINAUADIUNIT LAY IRILGTTUBIANT

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

Information Technology)

'

&0 aunsaUszgnAanuinadinenansuaraiiiiiensiiagie

Uszananansuideym wasdnauedoyaliegrumunzay

&l inwenstdnwiiedeaisniuinaineimansuasadadansle

o a a & 2 v N v
@EJ'N@JU'ﬁgﬂ‘Vlﬁﬂ']‘Wi'JlWNﬂ'ﬁLﬁ@ﬂI%EULLUUﬂqiaaaqilﬂaﬁﬂﬂL'VT@J']%alJ

&on AINWLLAZAIINTNBIBIN YNTEN IR NUTEMABULINDNTAUAT LG

pg1InzaNarI Ty

¢« ausaldmaluladasaunalunsduiunaniusunindeyaldegned

UseanSnn wazmungaunuanIunisal

Competency/skill 6 : Psychomotor (if applicable)

0.0 MNsneaedasldiasadieimemansinenisujufinulasnismeass
aumAlulag¥inm vunuguauUasaieluiesUfuanslieens
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PLOs

SubLOs

PLO 1
uAteymamalulagtinwldegniiszuu oy
1¥PU3AR YIS NTRAAIMNTTULAENITUNNE
AINIIUNTLUIUNTT MALULEETININNDIUT3
weluladiieniudu sautamelulafioadity
wazdnd IUTMENFIWNIEIAIERSLADENS

AN AN ‘U‘uﬁ‘ug'ﬁi‘ﬂ’eJ\'if\]iiEJ"lUiimVl’]ﬁ‘U’]ﬂ”li

1.1 aunenanns nemanelulagdinin lagldanus
ATV UFRAFIMNTTURALNITUNNE FAINTTY
nszuaums maluladthammsens meluladifeaiudu
suvawalulafwadfivuardnd doghagndes asufu
PGHE

1.2 #ufu wazmmaaouteyaiviuaiomanaluladtanm
NUNELEe) leogregnsied mnzay

1.3 ANBaINING 1Az wazdnsaldeyanis
weluladFrnmuazanvivifesdosiisuanldogsd
IAHAUURU TUYI95I8TUTIMIEITINTG

1.4 Ainswndeyamanalulagyinim laegldainuinieaia

ANAAIENS NSOADUNILADS

PLO 2

vneaedlagldiedesiie gunsal Tanuas
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wlugauingUszasdvesu uaslasnduniy

WINsgIUiBslfURnIs

2.1 Benwedesile gunsal Yaquazansiaivnaingiaans iive
NATINMsHazAlUlagTInTWTRRamNTsuliaENs
WAL IR UTEAIAYR MY

2.2 MHiaTesile gunsal Fanuavansiafimidinenmansiients
ponuuuTumAdedosuiifinasgussiugaudnulieds
gndesuaiBoslosiulandidendall Tnailsiamnn

Uaoadumuunnsguviesdusng

PLO 3

FUATIZNLATUTZITUNAIUITY WIONAITUNNS
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TTYIUTTUNNIVING

3.1 Usggndldmnuimaneluladdinmuazanuiivi
et Wereulymauisemaeluladdnn
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PLOs

SubLOs

PLO 4

doansruimaneluladaninuas
Ingrmaniialy Tnglivinwenwilneuas
mwdanguldesnediussansnin idluguuud
Wumamsuagliibumanis iensuanide
Annninsaldoya uansaudauiu diaue
MR hazukadsmAusIilalivinzauiy

naudmane

4.1 Aeansnnuimamaluladtinmuagingmansiuyana
U Idnwlneuazaundngy

4.2 Ynauedoyaannnisuszanannuinianaluladyinm
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PLO 5
vhausiuduguldedisiiussamsaim e
UnumuasmfithIng mansdnu
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5.1 vhawsuiugduldlugiuedninemansau
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< v o o
UK gE

L4 a v a
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9

83ANs UURnungszilouvasdinunagesdns

PLO6*

#5198 IANAIUITUNTONANUNIIVINITNG

wAlLlagHINN TngNaNNEL/YTINITIANNTS

ANUITUNUFIUYBITEAUTTIAANYY [BNTT
A%519855ANaIATEVS aaUNII BN ST UA

gousuluszauvf

6.1 Uszendldudnnisauiduiugruvesssdusudnfnu
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Graduates Competencies / Skills / LOs ||| a| ]| &
Competency/skill 1 : Moral (Ethics and Moral)
0.0 IAUTadndga3n / / /|7
ACREERI N /|7 /
o.m FIndrdnuasnszninlun1sUfuRnusTeIUsIUNIN /
ANTHATIVTN T
o.€ IANINANSuaTALARLTILYDIDY / /
0.¢ HInasTe /
Competency/skill 2 : Knowledge
.o HANUIUNENNITIAENOUANNUINeIManTLaEYTe
- . A A /
ANAAEAS
oo SATmiiugueinemansuasadinmanifioztiun
/T /
afuInanNIswazngud Tumansiany
B FHNTOAARIUANUAIMTIMITYINTT Wauauzlvg
Tnslowzegadednuinemansuasadnmans / / /
o. fienusouilumandsng q fegthlUlflu@iovsediu | / /]
Competency/skill 3 : Cognitive
a.e @NsaRnIATIZReg 1 duTEUY Lasdivindnany
NANNITLALITNININGFNERNT / / /
o 11A1UNINemansuasinalulagdinmlussend
fuan1un1salingg leegegnsissuasiangay / / /
an.en AT ansnsaleTEikarduATIZYiAIN3N
udsdayaren fivainuansldetngniesuaziiie / / /
ihlUgnisasieassAuinngsy

®O&
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TQF 1

PLO 1
PLO 2
PLO 3
PLO 4
PLO 5
PLO 6*

Graduates Competencies / Skills / Los

Competency/skill 4 : Communication (Interpersonal

Skills and Responsibility)

<o Hanefih lngaunsaihausuiugaulugiusiiuaeg
a da /
GRUVI

@ o UANUSURAYIUADAIANLATBIANT FINTINRUIAULDS

LAZIWAIUIIU

.o @NU150USURMINAUANIUNSAILAL IRIUSISUDIANS /

Competency/skill 5 : ICT (Numerical Analysis,

Communication and Information Technology)

&0 aunsaUsEENAANUIIAdinAan SLazaifNoNTS
AT Uszanananisuitaym waztauedeyals /|7 /

YN EN

& o Tinwemsldnwiiedoasauinainemansuas
waluladtinnlaegnafiuseansnwsiunanisidanty V2N 2 A VAN

sUuuumMseansldsgamingay

& PinwelarAUInIsngursen1wslsenaau

WanisAualdogramunzautazsndu

&.c ausaldmaluladansaumelunisaudunaziiu
Uteyaliegliuszdniawm uasmaneauniu / /|7 /

Anunsad

Competency/skill 6 : Psychomotor (if applicable)

5.0 Neaedlasldinsediaivermansinenis
UURNukaENIsNAaBIRIUmMALUlagTININ U /|7 /

nuganuUasadeluriesuiRnslietgnsies

®o&
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ANARNUIN &

WHUNLERINISN5EAIYAMNSUNATDU

.6 LquﬁLLamm'sﬂszmamw%'uﬁmjauwaé’wémﬂ%’aui
FEAUNANENTEI183%1 (Curriculum Mapping)
U U

(wanspeduuaneal I, R, P, M, A)

o WHUNLEAINITNTZANYANNTURAYIUNINTFIUKNANTT

I38UFAINVANGATEI18AY (Curriculum Mapping)

® - ANUSURATAUMAN O = ANSUNATIUTEY “119” = WlasuRnwau

®0D



uARlo  WaNgnTIMEAansUidia anundvimalulagdinm

o3 Hin Hen

AMEAINYANERNS

MAnAlUlag TN

ANTNANANUIN €.

UNUTLENINISNTEANYANNSURATOU

NAGNSN1TITEUSTEAUNENEGNTE51873%7 (Curriculum Mapping)

STHIY i U
WU D
(Course “wuwnm | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 |PLO6*
(Course Title)

ID) (Credits)
NANFATUITYYININIVINTUAENANGATUT Y INTNIIYINSUUUNEFIS U U7 o (Year 1)
21ANSANIT o (Semester 1)

FAIFND @om |NYIDINGYILAU o 3

LAEN 103 |English Level 1 (2-2-5) : :

AIFND @oc |NYIDINGYILAU b 3

LAEN 104 |English Level 2 (2-2-5) : :

FAFND @od |NYIDINGYILAU @ 3

LAEN 105 |English Level 3 (2-2-5) : : :
AAND @O [NIBIDINBILAU 3

LAEN 106 |English Level 4 (2-2-5) : : :
UUAN @06 miﬁﬂmﬁl’ﬂﬂLﬁ'amiﬁwumuwé 2

MUGE 101 |General Education for Human Development (1-2-3) : :
LAY w0l [FapuAnuiion sy Ye 3

MUGE 102 |Social Studies for Human Development (2-2-5) : :
WY ool |UHURNISUANTIINGT o 1 I . I I
SCBI 102  |Biology Laboratory I (0-3-1)

W eloe [TINEWHI o 2

SCBI 121  |General Biology I (2-0-4) :

WA om 1wl o 3

SCCH 103 |General Chemistry I (3-0-6) :

WA 0o (LAFANE 3

SCMA 118 |Calculus (3-0-6) :

WNe o¢e [WANd o 3

SCPY 157  |Physics I (3-0-6) :

Wld oo [UTRMsHANATasy 1 I .

SCPY 191 |Introductory Physics Laboratory (0-3-1)

olely)]
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SHEIY R U
F9IY .
(Course “uwnm | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 |PLO6*
(Course Title)
ID) (Credits)

1ANSANET b (Semester 2)
ARND @oc [NBIDINGBILAU b 3

I
LAEN 104 |English Level 2 (2-2-5)
ARND @od [NIWIDINGBILTAU m 3

I
LAEN 105 |English Level 3 (2-2-5)
AAND @o [NIBIDINBILAU 3

I
LAEN 106 |English Level 4 (2-2-5)
LA eom |AaUzIngInisiienaimuLyYe 2

I
MUGE 103 |Arts and Science for Human Development (1-2-3)
FAFNN @oco aaﬂ3ﬂ731‘8’ﬂ71971V|8Lﬁ8ﬂ73§aa'ﬁ 3

I
LATH 100 |Art of Using Thai Language in Communication | (2-2-5)
WY oo [UJUANITUANTIINET o 1
P/1 I I

SCBI 104 |Biology Laboratory II (0-3-1)
W ol [TV o 3

I
SCBI 122  |General Biology II (3-0-6)
WA woe Il b 3

I
SCCH 104 |General Chemistry II (3-0-6)
WAL eoa [UfTRNsATTY 1

P/1 I I

SCCH 107 |General Chemistry Laboratory (0-3-1)
WA oo [AUNTTBYNUSATY 3

I
SCMA 168 |Ordinary Differential Equations (3-0-6)
W &= [WaANd o 3

I
SCPY 158 |Physics II (3-0-6)

[olel~
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SWEIY 4o U
(Course e #uwAR | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 |PLO6*
(Course Title)

ID) (Credits)
NANFATUITYYININIVINTUALNANGATUTUYINTNIIVINSUUUNEFIS 1Y U7 o (Year 2)
1ANSANIT o (Semester 1)

WY woe [INAlUladTINWLaZEIAL 2

SCBT 201 |Biotechnology and Society (2-0-4) : : : :
WAL bee [WATIATIZA © 3

SCCH 211  |Analytical Chemistry I (3-0-6) :

WAL bloo [WALBUNTY @ 3

SCCH 220 |Organic Chemistry I (3-0-6) !

WA oo [ARMERSTULUEN 2

SCMA 180 |Introduction to Statistics (2-0-4) !

WNY o |msiasziiugmaniuazdlundmsumaluladnm | 3 I

SCBT 204  |Genetic and Genomic Analysis for Biotechnology |(3-0-6)

WNY oo [NMFSTHULUUIFAINTIN 2

SCBT 211 |Engineering Drawing (2-0-4) !

WNY oo [@UVNAMIARSLATIAUAARSYRIULNTEN 2 I

SCBT 212 |Thermodynamic and Reaction Kinetics (2-0-4)

WY oo [VinuziuguUiiRnsmeluTagTnm 1 o

SCBT 221 |Basic Laboratory Skills for Biotechnology (0-3-1)

1ANSANET b (Semester 2)

AfNG oo |N1eUMazNISeuen sHeans 2

LAEN 263 |Reading and Writing for Communication (1-2-3) :

AfNE e |Msdauenauluntmsangy 2

LAEN 338 |Effective Presentations in English (1-2-3) :

WA bom [FATALTIY 3

SCBC 203  |Basic Biochemistry (3-0-6) :

WA boe [UTRNMsTuadiNug U 1 o I
SCBC 204  |Basic Biochemistry Laboratory (0-3-1)

WY o |uupiiieiuguwaznsUsEndld 3

SCBT 208 |Fundamental and Applied Bacteriology (2-3-5) : i : !

®OR
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SWEIY s U
(Course e wiawfia | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 |PLO6*
(Course Title)
ID) (Credits)

WNY bom |aufaiaznisanglouluudy 2
SCBT 213 |Balance and Momentum Transfer (2-0-4) :
NaNgATUTYINTNIIYINTG U7 o (Year 3)
1AM3ANYIT @ (Semester 1)
WNY &€ |AINUADAABDINNT 2
SCBT 355 |Food Safety (2-0-4) :
WNY mob [N NHAAT 2
SCBT 306 |Mycology (2-0-4) :
WNY moel [UFURNTIME AT 1
SCBT 307 |Mycology Laboratory (0-3-1) R " "
WNY ol |N15AN8laUANUTIULAZING 2
SCBT 327 |Heat and Mass Transfer (2-0-4) "
WNY mloen [NIFAATIZINLTATULAETININ 2
SCBT 323 |Analysis in Biotechnology (2-0-4) "
WNY o |UJURNSIATIRIunAluladdanin 1 on . .
SCBT 324 |Analytical Laboratory in Biotechnology (0-3-1)
WNY mcen |TaNINALULAETININ © 1
SCBT 343 |Topics in Biotechnology I (0-3-1) " "
WNY melo |NITUNALAZIAINTINATZUIUNITTININ 3
SCBT 312 |Fermentation and Bioprocess Engineering (3-0-6) "
1ANSANEIT © (Semester 2)
WNY e ygnnismauauAMNINLaEN1SUTEALAMAMN 3 R R R
SCBT 339 |principles of Quality Control and Quality Assurance (3-0-6)
WNY o [A3TIN AT RUSAIARTYAUNTE 2
SCBT 303 |Microbial Physiology and Genetics (2-0-4) "
WNY o [UFURNTasTInguasiugaansaaunse 2 o | 1 . .
SCBT 304 |Microbial Physiology and Genetics Laboratory | (0-6-2)
WNY o |MUIBUJURNIINTEUIUNITVININ 3 .
SCBT 313 |Unit Operations for Bioprocess (3-0-6)

[olole]
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SWEIY s U
Yaiun -
(Course “uqwnm | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 |PLO6*
(Course Title)
ID) (Credits)
WNY mec [UHURNITIAINTIUNTEUINNTTININ 1
R P/R R R R
SCBT 314 |Bioprocess Engineering Laboratory (0-3-1)
WNY oo |ViAUANYIVULTIU L R R
SCBT 361 |Industrial Plant Studies (0-3-1)

7
[

NANFATUTUYINTNIIVINTSG YuUN « (Year 4)

AANSANYIN @ (Semester 1)

WNY oo |N1FIANITTININANUNALULATTIN N 2

R R R
SCBT 437 |Business Management in Biotechnology (2-0-4)
WNY €mo [mAlulagTanmuaznsussandldidegnamnssy 3

R P/R R R R
SCBT 431 |Biotechnology and Industrial Application (2-3-5)
WY &b |NsEnUURnUlugnamngsy 1

P/R A A

SCBT 462  |Industrial Training (0-3-1)
WNY e [IATINITIVY @ 2

R P/R R R R
SCBT 481 |Research Project I (0-6-2)
WNY ewen [FUNUINALLIAETINN @ 1 . . .
SCBT 493 |Seminar in Biotechnology I (0-3-1)
n1ANMSANYIT b (Semester 2)
WNY <o [IATINITIY o 4

M/A | M/A | M/A | M/A | M/A

SCBT 482 |Research Project II (0-12-4)
NaNgATUTYYININIVINITUUUNEFIS 1Y U7 o (Year 3)

AANISANEIN @ (Semester 1)

WNY &€ |ANUYaDANYDINS 2

SCBT 355 |Food Safety (2-0-4) :

WNY oo (IR 2

SCBT 306 |Mycology (2-0-4) :

WNY moel [UFURNTIME AT 1

SCBT 307 |Mycology Laboratory (0-3-1) R " "
WNY elosl [N15081OUANINTDULAZUIA 2

SCBT 327 |Heat and Mass Transfer (2-0-4) "

[0lolo}
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SWEIY s U
Y31 .
(Course wulenm | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 |PLO6*
(Course Title)
ID) (Credits)
WNY moa |NITIATIZRANALLLAETIN W 2
R
SCBT 323 |Analysis in Biotechnology (2-0-4)
WNY o |UJURNTIATIIunAlulagdInIn 1 y
P/R R R
SCBT 324 |Analytical Laboratory in Biotechnology (0-3-1)
WNY mcen |TaNIUNALULAEIININ © 1
R R
SCBT 343 |Topics in Biotechnology I (0-3-1)
WNY melo |NITUNNLAZIAINTINATLUIUNITTININ 3
R
SCBT 312 |Fermentation and Bioprocess Engineering (3-0-6)
1ANSANET b (Semester 2)
WNY e ygnniseuauMNINLaEN1SUIEAUAMAMN 3 R R R
SCBT 339 Principles of Quality Control and Quality Assurance (3-0-6)
WNY mom [@3TINYATNUTANAATYAUNTE 2
R
SCBT 303 |Microbial Physiology and Genetics (2-0-4)
WNY moe |UHURNSESTIeasiugaansgaunsy 2
P/R I R R
SCBT 304  |Microbial Physiology and Genetics Laboratory | (0-6-2)
WNY mem (MUIBUJUANITNTEUINNTTININ 3
R
SCBT 313 |Unit Operations for Bioprocess (3-0-6)
WNY mec [UHURNITIAINTIUNTEUINNTTININ 1
R P/R R R R
SCBT 314 |Bioprocess Engineering Laboratory (0-3-1)
WNY moe |VAUANITUTTINU 1
R R
SCBT 361 |Industrial Plant Studies (0-3-1)
WNY boel |MATANTITENIMALULASTIN W 3
P/R R R R
SCBT 607 |Research Techniques in Biotechnology (0-9-3)
NaNFATUTYYININIVINITUUUNEFIS 1Y U7 < (Year 4)
1AM3ANYT @ (Semester 1)
WNY ool |N1FIANITTINININUNALULAETIN N 2
R R R
SCBT 437 |Business Management in Biotechnology (2-0-4)
WY <o [AlulagTinmuaznsussendldidegaanssy 3
R P/R R R R
SCBT 431 |Biotechnology and Industrial Application (2-3-5)

[oYo)G)
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SWEIY s U
¥ .
(Course “uenm | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 |PLO6*
(Course Title)
ID) (Credits)
WY € [LATINTIY @ 2
R P/R R R R
SCBT 481 |Research Project I (0-6-2)
WY €ze [waluladTinmifiegaamnssuuazdeny 2
R R R R
SCBT 581 |Biotechnology for Industry and Society (2-0-4)
A1AN1SANET o (Semester 2)
WNY €@l [lATINITITY o q
M/A | M/A | M/A | M/A | M/A
SCBT 482 |Research Project II (0-12-9)
WNY & |INBITNUSUIT Y1913 1
M/A | M/A | M/A | M/A | M/A
SCBT 489 |Undergraduate Thesis (0-3-1)
Synamzauden 11w b wheie @enfeulutd o - @
WY woa |wpluladfanmieniunuas 3
R P R R
SCBT 207 |Insect Biotechnology (2-3-5)
WY Mmoo |y Uaeaisuazentiouidesiumaluladyinin 2 R
SCBT 300 |safety and Occupational Health in Biotechnology (2-0-9)
WY e [AlulaBTan A fuie 2
R
SCBT 347 |Plant Biotechnology (2-0-4)
WY e [UFTRNMsmelulaTanwiAeauie 1
P R R
SCBT 348 |Plant Biotechnology Laboratory (0-3-1)
WNY meo |WAluladigaddn 2
R R R
SCBT 310 |Animal Cell Technology (2-0-4)
WNY mee |UHURNsmAlUlagwaddn] 1
P R R
SCBT 311 |Animal Cell Technology Laboratory (0-3-1)
WINY o [INYIANANTOINNT 2
R R R
SCBT 352 |Food Science (2-0-4)
WNY & [nAlulade1ns 2
R P R R
SCBT 353  |Food Technology (1-3-3)
WINY & |NTNERNDINITULN 2
R
SCBT 354 |Food Fermentation (2-0-4)
WINY Cow |FITAUNAAIEAS 3
R P R R
SCBT 401 |Bioinformatics (2-3-5)

[ololN]
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SWEIY s U
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(Course U0 | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 |PLO6*
(Course Title)
1D) (Credits)
Wy oo [weluladlusuuaziingiu 2
R
SCBT 422 |Fat and Oil Technology (2-0-4)
WNY @n@ |NNFIANSVDNEE 2
R
SCBT 434 |Waste Management (2-0-4)
Syndenauanuaule donFeulutud ©
INNY wod "TmEJ']ﬂ’mm%Lﬁaq‘umWLLaxmma’m 2
R
SCBT 205 |Science of Health and Beauty (2-0-4)

I

PLO is Introduced & Assessed
PLO is Reinforced & Assessed

A : Assessment

P
M :

ololcd

PLO is Practices & Assessed

Level of Mastery is Assessed
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AMLAINYANERS

AV INALLAETIN N

A1319NIANUIN .o

WHUTLEAINITNTEAYAMNTURATIUNIATFIUNANISITEUFAIINUANEATE518791 (Curriculum Mapping)

® = ANUSURAYIUNAN o = ANUSURATIUSTEY “319” = Lulasuiinveu

& INEEAU & inwens b
R . duuseendne | Jeseiidedaay | dinw
® AMUSITU 385U o A2133 o Usyayn y
SS9 S5 UYAAR WATAY N1389613 way o
SuiinraU walulagansaune | Wae
b | on | & ® | b | e b en|loe | b | aoa|le | b | o & 6
vAnenaly
FAIFIND eom | MWITINYWILAU o
, o o o O @ 0 O
LAEN 103 English Level 1
FIFIND @oc | MWINYUILAU b
_ o o o O @ 0 O
LAEN 104 English Level 2
FAIFIND @od | MWIINYWITAU m
, o o o O @ 0 O
LAEN 105 English Level 3
FIFIND @0 | MWBINQUIEAU &
_ o o o O @ 0 O
LAEN 106 English Level 4
AAne bom | Nserunazn1sdoudiodoans
, o O ORNORN BN BN J
LAEN 263 Read. and Writ. for Comm.
AAND e | NS E@uaNaduMwISIng e
_ _ _ O O ORNORN BN BN J
LAEN 338 Effective Present. in English

0e&
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AMLAINYANERS

AV INALLAETIN N

& ViN¥EAY & Vin¥eNIs )
- ) funusszndng | Awsizidsiaee | ving
o AMSITH IIYTITU o AU3 a Usyaun y
s Fo59n UAAR LAZAY AN589615 Lwaz g
SURaYaU walulagansaume | Ade
b | o | & @ | v | e b |  en]e | bbb | em]e | b o | & o
AN eoo | Aavzmsldnwilneifienisdeans
. _ _ o o o O o O
LATH 100 | Art of Using Thai Lang. in Comm.
UUAN @0 miﬁﬂmﬁ“ﬂﬂLﬁamiﬂ’@uumqwé
o o [ BN BN O o
MUGE 101 | Gen. Edu. for Human Dev.
uAn eolo | AspnEnwiiiensiauiagwd
_ _ ® O 0 | BN BN ) O O
MUGE 102 | Social Studies for Human Dev.
wAn eom | Aaugingnmailonsiannuyd
. ®@ O O [ BN BN o O
MUGE 103 | Arts and Sci. for Human Dev.
AVNUBAZIVNRANILATUTIAU
WY ool | UJURNIMinTTinet o
_ ® OO ® o ® O O O
SCBI 102 Biology Laboratory |
W eoe | TN ©
, ® O ® & O ® O O O
SCBI 121 General Biology |
WAl eom | Il o
. ® O ® & O ® O O 110 O
SCCH 103 | General Chemistry |
WA eoc | LARANE
® O ® & O ® O o
SCMA 118 | Calculus

@0




st Mes O [en AN IANERNS
uPRe  vianansIveemansindn arvndymaluladdinm Madvnalulagdiniw
& iNEEAU & vinweng o
- ) funusszndng | Awsizidsiaee | ving
o AMSITH IIYTITU o AU3 a Usyaun y
s Fo59n UAAR LAZAY N1389613 way g
Suiinay walulagansaumnd | Wae
@ | b | o | & & |eo | b o &l b n|le b aoa|le| | an| & o
W oo | Wand o
_ o o ® O ® O ® O
SCPY 157 Physics |
Wild ote | UURNSHEANAUDGU
, o o O ® O ® O ® O ® O
SCPY 191 Intro. Physics Laboratory
WY oo | UJURNIUANTIINGT b
_ ® 6 O O o o o ® O O O
SCBI 104 Biology Laboratory I
WY oblo | TN b
, ® 0 O ® & O ® & O O O
SCBI 122 General Biology I
M oox | Wil b
. ® e O ® 0 O ® 0 O O |0 O
SCCH 104 | General Chemistry I
WAL eow | UFTRNSIATIMLY
® 6 O O o O o ® O O O
SCCH 107 | General Chem. Lab.
WA oo | NSRSy
_ . . ® 0 O ® & O ® & O o
SCMA 168 | Ordinary Differential Equa.
W oew | Wand ©
, o o ® O ® O ® O
SCPY 158 Physics I
WAL bee | ATIATIEN @
, _ OO @ O O|(O|O|O|OJO|O|O|@
SCCH 211 | Analytical Chemistry |

@6
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AMLAINYANERS

AV INALLAETIN N

& ViN¥EAY & Vin¥eNIs )
- ) funusszndng | Awsizidsiaee | ving
o AMSITH IIYTITU o AU3 a Usyaun y
saSun Fo4n UARA LaTAIY RFGOGHERIGH g
SURaYaU walulagansaume | Ade
b | o | & @ | v | e b |  en]e | bbb | em]e | b o | & o
WAL boo | AildunsE o
. _ ONNO) | BN BN OlO0 |0 o
SCCH 220 | Organic Chemistry |
WA oo | aRffaAnTTULLYLN
o OO0 L BN o OO0
SCMA 180 Intro. to Statistics
MYA woen | FATNUFIY
o _ @) ® | O
SCBC 203 Basic Biochemistry
WA o | UURNISTIATNUgIY
o Ol10 1|0 ® O OO0 O O
SCBC 204 Basic Biochem. Lab.
WNY wos | walulagTininuwazrdiny
_ . O ® | O o
SCBT 201 Biotechnology & Society
WNY o | MIBATIVINUTAERSUAZEL UL
, O ® | O O
SCBT 204 Gen.& Genom. Anal. for Biotech
WV o | wuATEENUTIULAENTUTTENALY
_ O|l@®@|O ® | O Ol ]| O O|j|O0o|l@] O
SCBT 208 Fund. and App. Bacteriology
WNY boe | NMSWYULUVIAINTTY
o . O ® | O O
SCBT 211 Engineering Drawing
WNY bol | QUVNAAIAATLAZIAUAENT
o O ® | O O
SCBT 212 Thermo. & React. Kinetics

[9lal~
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uPRe  vianansIveemansindn arvndymaluladdinm

AMLAINYANERS

AV INALLAETIN N

& finyeA1u & inYens b
- ) funusszndng | Awsizidsiaee | ving
® ANGITU AIUTITY o A3 a Usyaun 4
swa39n So39n UAAA WATAINY N158REHENS way ¥
SuRnvay walulagasauwna | Wée
b | o | & @ | | e b an|]e | b am|loe b o &| o6
WNY b | aunawazn1sanslouluuusy
O ® O O
SCBT 213 Bal. and Moment. Transfer
WY boe | Wnweiuguufiinisnalus
. . , O|®@|O OO O|l|O|@®@|O O|O|@| O
SCBT 221 Basic Lab. Skills for Biotech.
WNY nom | A3TIMEILATHUGANANTAUNIE
_ _ _ O ® O O
SCBT 303 Microb. Physio. & Genetics
WNY o | UJURNTaSTINewasiugananse
, . . O|®@|O OO O|l|O|@®@|O O|O|@| O
SCBT 304 Microb. Physio. & Genetics Lab.
WNY o | I
O ® O O
SCBT 306 Mycology
WNY mow | UFURMTIneniing
O|@®@|0O 010 Ol10|@]|0O O|lO0|@®@]| O
SCBT 307 Mycology Laboratory
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wangasia (Jagdu) nangasusulge
o — — < — . —— NUBLYAR
IUE | U1 NRUIBNA Ind | U1 NBUINA :
1. vanaivAnwiall (31 wihefin) 1. vaneRvAneall (31 nihefin)
1.1 ngwdvuyudadns deaueans (7 udieia) 1.1 nguivdenuAansuazayedaans (7 vidaefin)
s1eAviuinInenaeiuue (7 wiein) 1.1.1 s1gdvfiuvnivendeiivue (7 wihein)
biyAn 101 miﬁﬂmﬁ'ﬂﬂLﬁ'amiﬁﬁumwwﬁ 2(1--3) puen 101 miﬁﬂm?"hlﬂlﬁamiﬁaumwwé 21-2-3) .
MUGE 101 |General Education for Human Development MUGE 101 |General Education for Human Development
w102 fanudnuwfiomananiuywd 3(p-0.5) puAN 102 FepuAnyiilensiaunuyged 3(2-2-5) .
IMUGE 102 [Social Studies for Human Development IMUGE 102 (Social Studies for Human Development
auAn 103 [AaUineinisitensuningsd 2(1-2-3) MM 103 RaUgAnenisitenswiun e 21-2-3) .
MUGE 103 [Arts and Science for Human Development MUGE 103 [Arts and Science for Human Development
1.2 nquivn1e (15 vehia) 1.2 nquwIn1e (13 miwhia)
1.2.1 3v1a1wlng (3 nuawnn) 1.2.1 3v1nwing (3 nuawnn)
anan 100 fRavrmsldnwilneiionisiesns 3225) faman 100 [adznislénwlveilonsioans 3(2-2-5) i
IARTH 100 |Art of Using Thai Language in Communication LATH 100 |Art of Using Thai Language in Communication
1.2.2 3mnwdange (Livesnin 12 wiefin) 1.2.2 3vnwdange (Litesnin 10 wiiefin)
1.2.2.1 s1edmawsanguiiaviinenduiivun (6 niaeia) 1.2.2.1 s1edmnusanguiiawidnendeivun (6 niiwin)
AAN® 103 [Mw1dennuIEaU 1 3(2-2.5) A0 103 [nw1danausau 1 32-2-5)
IAREN 103  [English Course Level 1 LAEN 103 [English Course Level 1
AFND 104  [N1W18INguUIEAY 2 3(2.2-5) [IFiN© 104 N8N UITAU 2 3(2-2-5)
IAREN 104  [English Course Level 2 LAEN 104  [English Course Level 2 AddiY
AAN® 105  [NW18INaYILAU 3 3(2-2.5) A0 105 nw1danquvAu 3 3(2-2-5)
IAREN 105  [English Course Level 3 LAEN 105  [English Course Level 3
AANe 106  [NW18INAYILAU 4 3(2-.5) A9 106 [nwdanquseeu 4 3(2-2-5)
IAREN 106 [English Course Level 4 LAEN 106 [English Course Level 4
1.2.2.2 Meivarssanguiindngasiiuue (6 wiaehin) 1.2.2.2 Megdvawdsnguiindngasiiuua (@ wiieiina) AU ILTLAENAY
% o PANGNIANRUR
Arne 262 [1sflauagnisnaiientsdedns 21-2-3) finoondmsulindn
LAEN 262  |Listening and Speaking for Communication waluladfanw
Arne 263 Msgusarnsidouiientsies 2(1--3) [0 263 nseuuasmsideuiiensieds 21-2-3) .
LAEN 263 |[Reading and Writing for Communication LAEN 263  |Reading and Writing for Communication
Arne 338 [nshiauenanudumudinge 2(1--3) [0 338 nmsiaueranuiunwdingy 21-2-3) .
LAEN 338 [Effective Presentation in English LAEN 338 [Effective Presentation in English
1.3 ngwivadiadansuazinetsans (9 wiishin) 1.3 ngudyningeansuazadiacans (11 wiaefin)
s 201 welulag@inmuazdenu e 201 wealula8Tannwwazdenu o
) ) 2(2-0-4) : ) 2(2-0-4) ALAY
SCBT 201  [Biotechnology and Society SCBT 201  |Biotechnology and Society
Ny 355 [PNUUaBRAEIAg 20-0.0) [ 355  [mnudaeniuemns 2(2-0-0) i
SCBT 355 [Food Safety ISCBT 355 [Food Safety
nvviy 339 pdnMIAIUANAMANLaYNNSUTEAUAMAIW nvMY 339 MENN1IAIUANAMNINLAZNTUTEAUAMAW
SCBT 339  |Principles of Quality Control and Quality 3(3-0-6) [SCBT 339  [Principles of Quality Control and Quality 3(3-0-6) AR
Assurance /Assurance
VMY 435 [MIIANITINUNYATUALAAIVINTIUNYAT g 437 [nsdanisgsiadumalulagdanm uilvsviauaztesneivy/
SCBT 435  [Management of Agribusiness and 2(2-0-4) |SCBT 437  |Business Management in Biotechnology 2(2-0-4) U%Uﬂiﬂﬂﬂﬂ Ny 435
IAgroindustry
1.4 ngaivndoneuanuaula (2 wiiefin)
v ndalv/
[N 205 [iNenfansiiogua nLazAIINey 20-0-) USuusan wmy 421
ISCBT 205  [Science of Health and Beauty Wwulusmnadvianiy
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2. ANINYVIANIE (95 uaenm) 2 . UMV UANTE (90 KUIBNR) o .
NENANIANUA
2.1 ngaRv (1on) TR (89 wefin) 2.1 Jwunu (47 wuawhn)
Yy 102 URURNMSTIINe 1 vy 102 UFURNSTINen 1 -
SCBI 102  [Biology Laboratory I 103-1) ISCBI 102  [Biology Laboratory I 10-3-1) frun
v 104 [UFURN15TINe 2 WYy 104 UFURNNSTRINen 2 -
SCBI 104 [iology Laboratory I1 1030 kg1 104 [giology Laboratory 11 10-3-1) Ao
hvan 121 fivineialy 1 i 121 fivinehly 1 -
SCBI 121  (General Biology I 2200 kg1 121 Eenera\ Biology 1 22-0:0) i
vn 122 iavenld 2 hvan 122 fivdnenilu 2 A
SCBI 122 [General Biology T1 3(3-06)kscp1 122 General Biology IT 3(3-0-6) AaL
hvew 103 edivialy 1 hnew 103 Jedivilu 1 o
SCCH 103  (General Chemistry I 3306 koech 103 [General Chemistry I 3(3-0-6) fuN
A 104 ety 2 ey 104 ety 2 -
SCCH 104  (General Chemistry 1T 3(3-0-6) ISCCH 104  |General Chemistry II 3306 fraan
hue 109 UFURNsAdivilY huaw 107 JUFTRMsLATTVAlY o o -
SCCH 109  [General Chemistry Laboratory 10-3-1) ISCCH 107 |General Chemistry Laboratory 10-3-) fufilusievlameind
anaw 211 [eiiasizid 1 hmaw 211 [adiAAsei 1 A
SCCH 211 |Analytical Chemistry T 3306 kecni 211 |analytical Chemistry T 3(3-0-6) faL
Ay 217 ﬂgummimmmfsw 10-3-1) Faoon
SCCH 217 |Analytical Chemistry Laboratory
amaw 220 |eidunie hmaw 220 pdidunsd A
SCCH 220 [Organic Chemistry 3306 kseen 220 Organic Chemistry 3(3-0-6) fuN
e 229 UURNseEBUNSE v
SCCH 229  [Organic Chemistry Laboratory 103-1) fneen
nviA 103 [wAanaa A 118 |uAan&a uilusiaien
SCMA 103 [Calculus 3306 ki 118 [calclus 06| oy nandnanans
VA 163 [Aun1siveyiusandy 33.0-6) [V 168 P RLTER L VR RETaY 33.06) whlusiaian
SCMA 163 [Ordinary Differential Equations ISCMA 168 (Ordinary Differential Equations Tnanandinatans
A 180 [liRAanstunuzii hmam 180 EdRAMaAnITULUZYN A
SCMA 180 [Introduction to Statistics 2209 |1 180 |?ntroducﬂon to Statistics 22:0-4) R
nvivla 157 [W@nd 1 hnwa 157 [Rand 1 "
SCPY 157 [Physics 1 3306 s cpy 157 rghysics I 3306 R
RnWa 158 WEﬂ; 2 3(3-0-6) e 158 Ivdanﬁ 2 3(3-0-6) .
SCPY 158 |Physics II ISCPY 158  |Physics II
R 191 ﬂgummsWanamagmu 100-3-1) e 191 Ug]‘ummiWanamalwu 103-1) AR
SCPY 191 [Introductory Physics Laboratory ISCPY 191 [Introductory Physics Laboratory
A 260 [ENNTOYWUS .
SCMA 260 [Differential Equations 22-0-4) faeen
avwa 203 fFaadifiugiu hvwe 203 Euedlitugi A
SCBC 203 [Basic Biochemistry 3306 ke epe 203 [asic Biochemistry 3(3-0-6) fun
e 200 TR TuAfiiugiu A 204 [UfURNNsTuadinugiu -
SCBC 204  [Basic Biochemistry Laboratory 103-1) ISCBC 204  [Basic Biochemistry Laboratory 10-3-1) fraan
hmaa 205 mann1snanenwiinenmanstinin 20-0-0) Snmon
SCBC 205  [Physical Principles in Life Science
e 202 [pasazasmwamanslunszuiunsBanm A
SCBT 202 [Balances and Thermodynamics in Bioprocess 22:0-) YNNI
nvviy 203 ineuuadiise P
SCBT 203 [Bacteriology 3(2-3-5) gNLENSI8IV
e 204 [MsAesgiiugmansuazBlutdmsy vy 204 snzinugeansuasBludmiu
naluladTann inaluladdann -
SCBT 204  (Genetics and Genomic Analysis for 3(3-0-6) ISCBT 204  |Genetics and Genomic Analysis for 33-0-6) fraan
Biotechnology Biotechnology
vy 211 [Msfisunuuienssy hvn 211 psilsuluudangsy A
SCBT 211  [Engineering Drawing 2209\ pr 511 Engineering Drawing 22-0-4) fun
Ny 212 paviwarmansuazaaumanivasiisen 2200 |  seivdalml/
SCBT 212 [Thermodynamic and Reaction Kinetics UFuus991n e 202
uay MNY315
vt 221 pinweugiuiiRnismelulagfann 103-1) U{Sﬂ?ﬁﬂ?ﬁi@ 17
ISCBT 221  [Basic Laboratory Skills for Biotechnology LLa’“’ 1AL 229
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2.2 Jrnanizaudenu (37 wiaein)
vy 208 [wuaiiSenugiuuasnsUsEenald 30-3.5) se3vndaini/uiuug
ISCBT 208 [Fundamental and Applied Bacteriology 70 WNY 203
, . v nUalvs/
v 213 [augauazniseneloulususiy 20-0-0) | Usutseann Ay 202
SCBT 213  [Balance and Momentum Transfer '
WAz WY 328
hvne 303 E3Tineuasiugmansaiunid 20-0.0) Fedval/uenan
e 302 EETIMEuasRUgMAnSYauEeo 4(0-6-6) PEET 303 Microbial Physiclogy and Genetics WNY 302 USIETY
SCBT 302  [Microbial Physiology and Genetics hvny 304 [UURNsERTIneuasiugmansaiunid 2(0-6.2) s lml/uenain
SCBT 304  |Microbial Physiology and Genetics Lab. Wy 302 UJURNS
v 306 fAneuding 202-0-0) eivvg/uenann
vy 308 inewiing 3(2-3-5) SCBT 306 |Mycology WNY 308 UTTUY
SCBT 308  [Mycology hvny 307 USRS Ineding 1031) s lml/uenain
SCBT 307 |Mycology Laboratory WY 308 UFURNS
vy 315 Raumansiafiuasdanadl 20-09) AN
SCBT 315 |Chemical and Biochemical Kinetics
Wy 323 Msiesgsimamaluladfdinim hvng 323 [sieseimanalulagdann -
o 2(2-0-4) o 2(2-0-4) ALY
SCBT 323  |Analysis in Biotechnology SCBT 323  JAnalysis in Biotechnology
vy 324 UATRMS IR sinamelulagTanin L03p) [ 324 UTRNMsIesimamalulagdinim 103-0) .
SCBT 324 |Analytical Laboratory in Biotechnology SCBT 324 |Analytical Laboratory in Biotechnology
. . N . . v Ualvs/UsuUTe
v 328 [sangloulumuiuauioulazia 33.0.6) [0 327 nsengloumusouLaziIg 20-0-0) o VY 328/
SCBT 328 |Momentum, Heat and Mass Transfer ISCBT 327 |Heat and Mass Transfer ° Lo
andUIUNLIEAR
hnvas 343 phdentamaluladdanin hvne 343 hdevmawmalulagdiniw -
o 1(0-3-1) . 1(0-3-1) ALLAY
SCBT 343  [Topic in Biotechnology SCBT 343  [Topic in Biotechnology
nvng 461 irudnuslssnu 1(0-3.1) [P 361 ruAnwvalsenuy 10-31) udlvsviadn / Usulse
SCBT 461 [Industrial Plant Studies SCBT 361 [Industrial Plant Studies 0 WNNY 461
NN 462 mi?]ﬂﬂgumn{uiuqmawmim 1(0-3-1) 1Y 462 ﬂﬁwﬂu:;]umm.uiuqmawaﬁm 1(0-3-1) .
SCBT 462  [Industrial Training SCBT 462  [Industrial Training
hvne 411 BrnnssunsEuIunIseTInIm 1 33:0-6) hye 312 MSYETNLAsIAINSITUNSEUIUNSTINMN 33.06) e ndalv/
SCBT 411 [Bioprocess Engineering I SCBT 312 |Fermentation and Bioprocess Engineering 'U%'U‘U‘;\‘lf\]’m Ny 411
VIV 412 RAINTINNTEUIUNTTINN 2 33.0.6) [V 313 MgUfuRANsNsEUILNTTINN 33:0-6) ey nUalnal/
SCBT 412 [Bioprocess Engineering II SCBT 313  |Unit Operations for Bioprocess USuugeenn e 412
vy 413 NHTRNMTIMNSIUNTEUIUNG 1(0-3.1) [ 314 U TR ImnssunsEUINNsTinm 10-3-1) se3vndaln/
SCBT 413 [Bioprocess Engineering Laboratory ISCBT 314  |Bioprocess Engineering Laboratory Uiuugenn wmy 413
nvvY 305 nAlulagfinmmnisenannssy [y 431 mﬂiuiaammwLLazmiUi:Qﬁaﬂ,ﬂumgmaj vna uAlvsviain/
o K 3(2-3-5) Biotechnology and Industrial Application 3235 | |«
SCBT 305 |Industrial Biotechnology Uiulgaan mn 305
SCBT 431
e 485 lassmsiitawmaluladdanin 1 103-1) ; . e nelng/USuUse
SCBT 485  |Special Project in Biotechnology I [ 481 lATaN1TI9E 1 2(0-6-2) 970 WNY 485
” . SCBT 481  [Research Project I
vy 494 Fununwaluladdniw 2 1(0-3-1) uaz WNY 494
SCBT 494 [Seminar in Biotechnology II o s1e3valu/USuUse
- — — NNy 482 lAs9nN5INE 2 20-12-0) o A 486
N 486 [lassmstiiauinalulaginin 2 30-9-3) [SCBT 482 [Research Project II n
SCBT 486  [Special Project in Biotechnology II waz WY 494
e 493 [Funuivaluladdann 1 hnny 493 [dunuimaluladdanin 1 -
S 1(0-3-1) S 1(0-3-1) AN
SCBT 493  [Seminar in Biotechnology I SCBT 493  [Seminar in Biotechnology I

obc




o a

seuliun M o3

]

|:| £BN

ARl  UANFATINGIEERTUNTR ANiv A lulag T

AMEANYIANENS

AMAnAlulagdinn

nangasian (Jagiv) nangasuTulse
~ = T = = P nAYLNe
S9Ae 3 | widein |  sWe | 3 | wein
2.2 ngaivnenden (livesndn 6 minefin 2.3 Fvnawziuden S1uau 6 wiiein
hvny 207 [waluladFanmieatuuas o e
SCBT 207 [Insect Biotechnology 3(2-3-5) el
ANy 300 [audasasibuazendreutsinumalulag 20-0-) Dl
SCBT 300  [safety and Occupational Health in Biotech.
hnves 309 [weluladiwaade’ 33.0-6) [ 310 naluladiwaadnd 20-0-0) uhlusauasdoseiv
SCBT 309  |Animal Cell Technology SCBT 310  |Animal Cell Technology anduIunefn
vy 311 [UJURnsiwalula8iuaddnd 103-1) S0 ml/UG 0Rns
SCBT 311  |Animal Cell Technology Laboratory dmsu e 309
hvny 307 [waluladfanmieatuiie 3 dalvd/wenain
oo a4 oo R 2(2-0-4)
hvnes 407 walulagdrnimiedsuie 20-0.0) ISCBT 347  [Plant Biotechnology WNY 407 UIT8Y
PCBT 407 Plant Biotechnology v 348 [UfuRnsweluladfhniwiesiuiiy 103-1) iy Ualusi/uenann
ISCBT 348 [|Plant Biotechnology Laboratory Wy 407 UJURNS
hvves 352 Anendanseng hvve 352 finenrnaniems o
SCBT 352 [Food Science 2209 57 357 [Food Science 22-0-4) Aaw
hnnes 353 [wmaluladems 5(1.3.3) [P 353 naluladoms 2(1-3-3) s
SCBT 353 |Food Technology SCBT 353  [Food Technology
Ny 354 [suine g hywy 354 [nsninens -
SCBT 354  [Food Fermentation 22:0-4) SCBT 354  |Food Fermentation 22-0-) Ao
e 401 [aansauwmeArIEns hvne 401 fhansaumedans -
SCBT 401 ioinformatics 3235 k68T 401 [Bioinformatics A2-3-5) i
hnves 421 [welulagiasesdiensuazasviey 20-0.0) onEnsinn
SCBT 421 |Aroma and Cosmetic Technology
avne 422 [wmaluladlusuwaginaiu hnny 422 [maluladludunagingiu -
’ 2(2-0-4) ’ 2(2-0-4) AILAU
SCBT 422 |Fat and QOil Technology SCBT 422  [Fat and Oil Technology
hvves 434 [nsdansvende hvne 434 [Msdnnisveady -
SCBT 434  |Waste Management 2200 k6T 430 Iaste Management 22-0-6) fan
NNy 436 pvnsidsuieguanuazLinn Ty 202-0-0) oniEnsnesen
SCBT 436  [Functional Food and Innovation
. e ndenes (lideanda v wiieiin) . v ndenies (Liveandi v wiieiin)
“ o da L o o IinAnwidenSeuanseiniuavile q Aldddaaeuly
\densgiviilageulunminendsauauaulavesindnuiniu Lo o e e e e -
. i S nvnIenaeuiing Inganuiureurete1senuIne Jnsdnen AR
FuruneRen1AIv Auue pe v o oo . o U o T
pufiansadnsiiunsls waglidasesvideuvesumingds
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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 I SCBT 581: Biotechnology for Industry and Society

. NUINIVIANEINILY

b.c.0. ANTIEIVUNFLINNIY U 0 T187V1 AD

AFND b
LAEN 262

mhein (Meud-UjUa-Aunimenuie)
nsilauagnIsnANenIsHoans o(e-lo-am)

Listening and Speaking for Communication

©.cb. AnTEIVIUNGUITINGIAEARSHALALAFENT TIUI o 183U AD

INNY &
SCBT 435

N3IANTTTINUNBATUALRAFNNTTUNYAS o(o-o-e)

Management of Agribusiness and Agroindustry

o.<.o. Wasednivnd nquiviinemansuazadaans 914U b 51631 Ao

INNY &ened
SCBT 437

F1UIAUNBU

N133AN15gINAINAUNALLLAETIN N ©(o-0-c)

Business Management in Biotechnology

SCBT 361

N53uAUgiaNaENISIANITesAnT MIWRHARSLT  N13eBNUUULALUINININER
i%UUﬂmﬂWWSLuiSUUQG]ﬁ’MﬂiﬁJLﬂ‘t%]i LLaSﬁﬂﬂﬂﬂﬂu%’;ﬁﬁLﬁﬁJ’Jﬁaﬂ LAUNTNATIN N1IVIY
nMsdadmng  wagnsuimsdanmaieidudivessia  wadansienaduiiuegned
Usgangnw sinwglunisiioans inwelunminauenaiy uAsnsasievhauiugdu
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
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SCBT 205 Science of Health and Beauty
AwdeAuneu  SCCH 103

AARSYBINTHAVNINA ANUFNRUSTENINAUAINNELAZAR INgIAanINITeaNINaINY
INYIANANTNITOIMNT LLazwamﬁm‘ﬁLﬁlaﬁjﬁl}ﬂWWLLﬁ%ﬂ’J’]ﬂN'm wﬁﬂmiﬁug’msﬂauﬂ%mﬂssﬁu
RALAZENTYINANAZIART LUIAALAZNITINUNUNITYINIUDE19A59aT5A

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

©.&. NUINIVUANIE NFUIVIMNULAZIBNRNIZATUTIAY

b.&.o VoUas1EIVNlUTNsITWAY @ Uielianunsatihswanduuldivdls s1uiu « 5787390 A9

INNY enoen
SCBT 303
INNY no&
SCBT 304
INNY eno®
SCBT 306
INNY enoel
SCBT 307
INNY e
SCBT 312
INNTY eneen
SCBT 313
INNY nec
SCBT 314
INNY &ne
SCBT 431

mhein Mud-ujus-auaifiunueg)
eIy AT WUgAENTNI LY o(&-o-0)

9 9

General Microbiology and Genetics

NUGANENSYAUNIE &(o-0-0)
Microbial Genetics

oulasiuszynd an(o-e-0)
Applied Enzymology

wialulagivag 0-0-0)
Cell Technology

Chemical Kinetics o(o-0-0)
Chemical Kinetics

IFINIIUDMNG en(en-0-0)
Food Engineering

nafansvadlua ©(-0-0)
Fluid Mechanics

9a%IINY19IMN3 an(lo-0-0)

Food Microbiology

WNY oo waslulaudng
en(en-0-0)
SCBT 311 Thermodynamics
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SCMA 260
INAN ol
SCCH 207
MAN blo
SCCH 229
VA wo&
SCBC 205
INNY ol
SCBT 202
INNY wom
SCBT 203
INNY oo
SCBT 302
INNY eno&
SCBT 305
INNY nocs
SCBT 308
INNY me&
SCBT 315
WNNY o
SCBT 328
INNY eno&
SCBT 305
INNY €o®
SCBT 411
WMNY oo
SCBT 412
INNY €om
SCBT 413
MNY oo
SCBT 461

AUNTBYNUS

Differential Equations
UURNsAEAsIEN

Analytical Chemistry Laboratory
UfuRnseiidunsy

Organic Chemistry Laboratory
NANAINNNEATNILINYEERNSTTININ

Physical Principles in Life Science

AALAZRUVINAAIARSUNTEUIUNTTINN

mhein (eud-UjUa-Aunimenuie)

o(o-o-)

e(o-m-®)

e(o-an-®)

» (v-0-&)

o(o-o-)

Balances and Thermodynamics in Bioprocess

UATILTY

Bacteriology

AT AL UGAARSEUNSY
Microbial Physiology and Genetics
walulag¥inmnisgnanngsy
Industrial Biotechnology
Ineitas

Mycology

AUAERNSLAN wazTLAdl

Chemical and Biochemical Kinetics
nsanelauliuufy AmusauLazLIa
Momentum, Heat and Mass Transfer
wialulag¥inmnisgnannssy
Industrial Biotechnology
AFINIIUATLVIUAITINN @
Bioprocess Engineering I
AFNTTUNTZUVIUNTTININ o
Bioprocess Engineering 11
UAURNITIFINTIUNITZUIUNITTININ
Bioprocess Engineering Laboratory
NAuAnw Ul s

Industrial Plant Studies

N
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SCBT 494 Seminar in Biotechnology 11

WINY €RE Tasansitawnaluladtinin o olo-an-e)

SCBT 485 Special Project in Biotechnology I

WINY <o Tasansitawnalulagtinin o an(o-e-an)

SCBT 486 Special Project in Biotechnology II

b.&a AnTEINUNANEATUTYYINTNITNINTUUUREFISI 31U o 187397 A

WINY <o e INUSUS U9 INanalulagdinnm o (o-o-)

SCBT 487 Undergraduate Thesis in Biotechnology I 2(0-6-2)

WNY s WednusUsygnIamalulagdinin o do-0b-a)

SCBT 488 Undergraduate Thesis in Biotechnology 11 4(0-12-4)

b.e.e UanenlnilundnansuSygesniaivinis waenangnsusyyInsmavINsLuunEgisu

g7

U @b 5183 A

INNY o
SCBT 208

F1UIAUNDU

wuafiSeiuguuasn1Uszgndld an(lo-on-&)
Fundamental and Applied Bacteriology

SCBT 221

Nugrunsinugadinemesuaiile Weatulassaauasating ewns nsaiaidule
N159N8 wagN1IAIuAN  ANdALaznIsUssyndldluaiengudnfsineg  Enns
U UAnmmeaesineg laun msfnwuuaiSelaglindesqansset nsdeud waianis
yaende mawlsnomnadende mauenaeiuiuians  nsdadenaneiug ns
Suunedn nMawsdEss mendina msdudhviuuefie  wezenuUaendely
PeaUTAnT wnAnnssuflevinuiugdu a3esssn Vinvena IT unfAsuagn1sng
WNUNIYINNUOE 1A 9ATIA

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
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INNY bloe
SCBT 221

FUIRUNBU
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Thermodynamic and Reaction Kinetics

(EGY

autRvesansuiand npdeiivisweuneslulaufindlussuuilauarszuudn tounial
wdnmsieguesUiitened wu ndninasinisiuamsnsuivesanns Aasisasida
nsAnwamanTRvesiassufAizemdanim “eulsl” dwuddnunevedassatie naln
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AaanwugndAylun1saUditen 1wy nsieszimdmdnluana ansansalunis
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13UFATeN A pH uazgamgiifieululissufizeldfvge rnuaiesveaoulesiuariade
ffansenudenuiados nalnuazaaumandvesUjisefissfoeulediuuiinda-un
wuiiduassnidissinier dalunsdiliivieisiudmiodnseduuuuss

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.

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

SCCH 107

'
o [

finweuguiisniudnumsufiinudumaluladdinm, s3usss uazanuaends
vowuies §ou wardunadow, gunsaldesiudmiunsuicioumanelulagdanm,
mﬁdmﬁ@, NISLATUAITAZANY, ﬂ’]’iﬁl%'m'%aﬁ@ﬁhmmLﬂuﬂim—ma, M93ENaNSTIT
AULTUTUANNE, miLm%umiazmammgﬁwmzmm%’wmmlmmgm, QUEIGEREN
qﬂﬂiﬂﬁﬁﬂaam%a, NSMILNETAZANY LLazmmiLgﬂﬂL‘f@, AMIUUNANE  wagn13vin
gUKaneans welansihauduiiuegisiivssd@nSam invelunisdoans Wnwy
N9 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,
standard solution preparation and calibration curve, media preparation and

sterilization, data records and report; effective teamwork technique, communication

skill, IT skill

enc
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SCBT 213 Balance and Momentum Transfer

IdsAuneu Tl
ANUFUNUSTENTNUID NAWU AT WAz UlUTULUUANE) AaNIRLaYNENIY
voslnausziaveing  uazanantinisidlelad  usinsgivesesivatiegluanmis
ngnsana Mamewluusiuwesndsmuewednaiimdundeud  nislualussuuvie
Un Msindmsnnisine msmuuazmsnauveslva gunsaifivilyiesinaindoudi
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 o AT AT RUSAANSRAUNTE b(o-o-c)
SCBT 303 Microbial Physiology and Genetics
IdeAuney  SCBT 306

a

ATINY AT NUTNTTUVIRAUNITIUTLANUUATISEUAZITDT) NMTIANTSITERULAYDY

a

ssdule nsihansesidngwas Igansnisuuaead

AUNSE Yadeiidfeyonisiaey
N13AOUAUBIABANIIZLASEA IDUATUDRAULALNITAIUAN AUAIANTNITLATEYLAULY
fAing1vegAun3s ninfiugruduiugmaniuareyiugaans wadaduwug
Amnssu lnssadne niil wagnisuanioanvesdu nalnmsgeuuanduiinaneus was
N5UsEeNAldANNIAUNUENTTNVDIREUNTY

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

a

WNY o UURNTassInguarugeansaaunsd o(o-o-b)

3

SCBT 304 Microbial Physiology and Genetics Laboratory

FvUsAunew  SCBT 307
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ANNY enoo>
SCBT 306

F1UIAUNDU

ANNY enoel
SCBT 307

F1UIAUNDU

W3 madansiasiedu nsruuMsAsLNdy Mamanaindigiad msdaden
wuATiSeRfnuautRnudeans mausnuaginszinanaiin msnauusludad wade
msvhauduiiuegrafiussansan Wnerlunisdedns

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

FNeNAAT o(o-o-&)
Mycology
SCBT 208

v
=) °

9100190551 Uag INNLANwEARIEI (Sudlanuazsiui) dug1uing a1591m13

s @

wazN1TTYLAULA LUUNUBATN A1TEUNUS T9ins8Te nsTwunUseianuas
oynTLIsYBIT MInusNLazAUTY NandaiTaiaznsliuszgndld unuy
yossludundeu sTunensundwasdaunme miﬂw@mmzmsﬁﬁm’]

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

UAURNsImewing olo-m-0)

Mycology Laboratory

SCBT 208

wadaiuguuaznsldieiesiiodosiudmiunmsdnume duguivewasTningdin
Y8331 UNGNA19 susnuaztstviavesslusssud menuouLasAUsIYIT N3
asdeszisiluems nMsfadensiindnansidusslend weadanisvhaududi
pgetiusEansnw vinwelunisdeans

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

@md
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SCBT 312 Fermentation and Bioprocess Engineering

JurdsAuney  SCBT 213
W ”ﬂﬁﬁugmmiﬁwmmﬁam%a@ﬂLLUUMﬂizmumi%am‘w N1T0NLUUANTDINT
dwiuRduvsd  saunarmansvesnssiulanaznsaiiasiaeiunsd  wila
ﬂizmumiﬁmmsauﬁugﬂLLU‘Uﬂﬂsa%’Nmiﬁumaﬁuw?é WANANNSAIUANNTLUIUNT
nsuugnszuIuMIkenansid e lildndnsasigavie
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

WNY o gy JURn1sNTEUIUNITTININ en(sn-o-)

SCBT 313 Unit Operations for Bioprocess

JyrdsAuney  SCBT 312
vannsuarsasuanmiureniensuansiieg lugnavinssuiiiedesiuiad
wazdall Ugymlunszuiunisudasavesnuuulunssuiunsndalulsanugaainnssy
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 e UAURNITIFINTIUNTZUIUNITTVININ o(o-a-e)

SCBT 314 Bioprocess Engineering Laboratory

JdeAunew  SCBT 312
nszvaunsliietesiiolussduiigeanvnsy  dwiumanth  msadaans vl
Uand  msmuaunszuuns  medemevhauduiivessivssansam vinuely
nsdoans Mnwelunsunausnau 9385550 YinYene IT WUAALAZNITIINHNLNT
MUBENATNETIA
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

INNY o NISABNAINTOULAZUID (b-o-&)
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SCBT 327

F1UIAUNaU

ANNY enoe
SCBT 361

F1UIAUNBU

ANNY &
SCBT 431

F1UIAUNDU

Heat and Mass Transfer

SCBT 212

nannsanglauanuieou nMsiinussuLuvanuzAsmLaz iAW) MswiAuSeu
WUUBATELAZLUUUIAY NTUHTIEMILSDU N15071819UAILTIUTDINITAIVLULLEY
nsien gunsainisaneleuauieu n1sanelauiIakuUNITUNSKAEN1SWY gunTel
nsanglouuna

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.

NAuAnvNl591Y o(o-n-6)
Industrial Plant Studies

SCBT 312
nadenvulssnugaamnssuLarantuidefiffanssunssdavieddufedestunis
Uszgnildmaluladdanin dun gpanmnssuenns o1 eilfu Saeiivsduves
NSPUIUNINGR wazn15UTMsInnIslugaamngsy 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

walulag¥inmuaznisussendldidannamnssy anlo-o-&)
Biotechnology and Industrial Application

SCBT 314
wdnmsweluladinmlunsudnuasiauinssuiunswasidiussansnmuwagiuady
dmsugaamnssudInm lawn nsuAnLeanesasd mIUTenAuAzAT0NRN N19HER
ninezdly  N1WARNTABUVSY  mswanlUsAuwadAY  Asedaaeulel  nREnen
UTuzuastadont  mssdeasedlaeldfiswiisedinmuuuiasad
Usggndldinaluladrinmmlunmsdionisdanaden  ngrunefiiendesiuauuasnde
NNTINN w%’wéﬁumq{]myﬁywLLazmim'ﬁ]aamﬁamsmsa@qwuiﬁaaﬂwsﬁwquiﬁ%
NNWEN IT YiNBeNITENATIZH LUIAALAZNNITINLNUAITVINGIUDYNNAS19855A
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

@mns
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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

WNY o 1A59N19998 o (o-o-b)

SCBT 481 Research Project

JdsAunauy  SCBT 304
nsilassmdeluidensarvinaluladdinin uazinauenanuidy auaulag
919158 Vinwrlunisdeans sinwglunisiniauonanu wwaAanssmilovhauiugdu
9395551 NNWENIY IT ANWENITEUATIZI LUIAALAZNITINUNUAITYINNIUDES
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
WNY Eedlo 1A53N19998 o o-0o-@)
SCBT 482 Research Project 11

JwUsAunPY  SCBT 481
n1svilasansidelumdenisanvinalulagtinin wasiiausnauide amuaulag
919136 Vinwelunisdeans sinuglunstniauonanu wndanissmilovaudugdu
3YFITU INWENIY IT INBEAITFIATIEN LUIAALAZATTINURUNITHIIUDENS
A519e55A
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

b.¢.& WasglvindlunangnsuSya1sInidnnsuuunagisty 31U o 9187397 A
ngin Maud-Ujus-Auaifiunug)

a

WNY e I UNUSUTEYY RS (WAFISI) o(o-m-a)
SCBT 489 Undergraduate Thesis (Distinction)
JdeAunew  SCBT 303

unAnwudazaululusunsuidgisnuasiionlasimsive o  lasanisneldauiugiingn
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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 dth 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 the student to present

and publish the research results.

.o, WUINIYUANIE NFNITVUANIEATULEDN
©.5.0 ATV MU & L7V D
mhein Mud-ujus-auaifniunueg)

WNY o wialuladivagde en(en-0-o)
SCBT 309 Animal Cell Technology

W or wAlulaBTanmiAeauiie an(o-m-&)
SCBT 407 Plant Biotechnology

WNY o waluladin3osdonsuaransviey b(o-o-a)
SCBT 421 Aroma and Cosmetic Technology

WINY &nd D IMTESNAVANUAZUIANTTH ©(lo-o-a)
SCBT 436 Functional Food and Innovation

o500 Wasivivd 91U b 59839 Ao
e Mu-Ufus-Auaifmunueg)

WNY ool wieluladTanmiAsafunuas sn(lo-en-&)

SCBT 207 Insect Biotechnology

AwndsAuney  SCBT 204
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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

WNY oo AMuUaenAELaza IR UINEAuALUlagTINIW o(o-o-c)

SCBT 300 Safety and Occupational Health in Biotechnology

JdsAuney  SCBT 208
anudssuardunseluiosufoRnisuazaniuiviiay ngransuasiun
UURduaulasndenazadiouids Auvasadea1un1gnIn auad
fuTanm msldiaiestie nsdnnsvesdedunse msdansetfive uay
wnuldnauluan1izaniay fegunstfnuludiuetreuduwasuuiu o
AupnulaeasdelugnaIngsy anufnw 09AnTIR8 WAz LN
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 ened weluladTamiAestufiy o(v-o-a)

SCBT 347 Plant Biotechnology

ndsAunew  SCBT 204
nannsldimaluladdrnmmeivnnuszgndiouiulgeanseuiunisnaniiv
LAENIALIAMAMN TosnAnSudanity madadunansdseaduay
dleibodiy ilensvenewusiio maiiusnuiug wassdnansdidanits s
ATIRERUNIsRULUSURIEeRLS Nstndlvinaewud nisvasulusiananas
watlAdulAsluloy NSATUANNITHAAIDBNUBIBUNY LagATANIAIUNUG
Aennssuiiiensdinuls fugnssuiey
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

gldo)
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mutagenesis, protoplast fusion, controlled gene expressions and

investigation of genetically modified plant through genetic engineering

WY aes  UfTANMImalulagTanmiAeaduie olo-aro)

SCBT 348 Plant Biotechnology Laboratory

deAuUneu SCBT 221
aaufoaiieliindnwlfiFousifvarundnnisléimeluladdrnmnniafivun
UszgnAio USuUTINTsUIUNIHAATY LagNITRANAMNN YBNARTe191n
fiv wededunsinezdsasaduaniedefy ensuenewusfis nafuinw
WUS Uag N1INTIVABUNITNULUTVOIENERUG wazmatanisiuiugimngsy
Lﬁamimwaauﬁuqmimﬁ% LaENSLHENYNNIIBIUA19Y ﬁy’amﬂ%’guamamu
wadansvhauduiiuegefiussansnw inwelunsdoans
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

WY meo  Wnaluladivaddn b(o-o-a)

SCBT 310 Animal Cell Technology

UsAunau SCBT 204
Msinzdssgadda et luldnudumaluladdinam $3inen Tassadreuay
Arufiaanisvensadiigninisdes wadauazdosinlunismisidonsaduia
199 n1svenIsngiaes ia3esdlefiiuidestunisnvieaddand anug
fugrumsdiudiisates o1y Suyluiner nfesanssmivdasiieg uily
wialulag nsfnsanugnIsy Ianssulusiu walulagiwadauniia n1sxEs
wazuszgndldiwaddailusedugaaimnssy madeslesduanuimieiiunis
ziasazliusslovdannwaddn defvunuasadusssuiieadesiunisld
waddn? wadansynudufivegraiiseansaw finvelunisdeans
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

o
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animal cell culture for industrial scale production; ethics and regulation;
effective teamwork technique, communication skill

WY mee  UHURNsImAlUlaEwandn o(o-n-o)

SCBT 311 Animal Cell Technology Laboratory

Fu1UsAUNeY SCBT221

v ¢ ¢ { o
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o [

SRS ENEIMSLALTAS TIINzEY Tunouilddmiunsinizides iudne
nsenwdosduRnfumaddn e lUdmuiumeluladdnm anudasasde
warasosssulunsUiRnuAsfun s dsneaddes

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
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MANUINTIWALBYNDINTIRNSURAYOUNANERT

2191589UsEIMANGNT UWAZD1TINILAY
N, 91IIRIURAYOUNANENS Uaz19158UsEdUANgRS

®. ¥o-umana U19ITIRL WAAIAUTN
YA, / ALAUINNGIBING SBIAIENTINTE AS.
#90A NPV WNAUIATTININ ANLINYEEAST UPNINBFENTRA

A0UNYN9U BT110 padgdnendans (weyiln)

ABNA GULlaekiy] duSamsAnwanaattu WA
Postdoctoral Chemical Biology Kyoto University, JAPAN &
Postdoctoral Chemical Biology Kyushu University, JAPAN Stcdedd

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

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

udenaula wiedimudurgnis
@) Fluorescence sensing for biological and environmental analysis

) Development of fluorescent diagnostic tools for Pseudogout diesease

NAUITENTONANIUNIAYING (MUNUNUATTIUNNGATIEAUANAN Y A, bEew)

® HAIIUNIGIVINIS
®) (n/a)

® HAIIUIY
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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 Apr; 230: 97-102.

Wongkongkatep J, Ojida A, Hamachi 1. Fluorescence sensing of inorganic phosphate and
pyrophosphate using small molecular sensors and their applications. Top Curr Chem (Cham).
2017 Apr;375(2):30.

Archakunakorn S, Charcenrat 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 Apr; 38: 701-9.

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

Kittiloespaisan E, Takashima I, Kiatpathomchai W, Wongkongkatep J, Ojida A. Coordinating
ligand exchange of a xanthene probe-Ce (III) complex for selective fluorescence of inorganic

pyrophosphate. Chem Commun (Camb). 2014 Feb 28;50(17):2126-8.
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& | WY Com | URURNTIMINTTUNTEUIUMSTINN o(o-a-e)
& | WY @ne | NIANISUDUEY o(o-o-&)
o | N m@n | WTenunalulagiinm e olo-am-)
o | WMNY @xen | FUNLANALULEETINN o olo-m-o)
G | WY e | 1ATINITIY @ o(o-o-b)
® [ WY o | 1ATINITINY b do-0o-a)
©. Fo-urwana waUTIR wdiasduns

gL, / MUaIvINg Jhemansiansd as.
fain e maluladvinin wazniigidumalulaglusiunazeuley Auginedans
URINYIRLUANA

A0uvineu Ka20 (Lab), 422 (Office) pauzAnendans (weyaln)

Amsfine (Aandl a1v3v aonduuasdiidnionisAnesedvaaudne Sosdduan

ANIAIENER AeseRulSann3)

ABNA GuLleekiy] duSamsAnwanaattu WA

Ph.D. Biochemistry Virginia Polytechnic Institute and| lo&<&em

State University, Virginia, USA

M.U. MU, (WAlulagyInIn) LNINYIRUUANS o&enel

av A o a o
uenaula NIDUAINYIUIYNTT
@) Assay development for screening and characterization of microbial protease to apply in

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

degumming process
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

NANUITENTONAIIUNINAYING (MUNUNUATTIUNNGATIEAUANAN Y N.A. bEew)

® HAIIUNINIVINIS

®) (n/a)

® HAIIUIRY

®)

o)

Wsaafl sduauns “nisnennialrudmeieuled: AnuvmeveInsEUIUNISBENTYAU
Aunlnlng” Msansiverdans s, adun 1 U9 44 (unsiau - duiau 2559) vy 1-21.

[http://www.kmutt.ac.th/jif/public_html/article_detail.php?ArticleID=190630]

WsanA 2esuasduns “loulediumsdniuuuinudsnedes: anviesfiinisgaiaFou”
poufl 2 ; MINTIemans vesanANInemaniuissenelne Tunssususguiug, 2558;
69(2): 84-89. [http://www.ebooks.in.th/ebook/34425/915an53enA1ans_atu_ 2 fuieu-
WYy 2558/]

WsanA 2esuasduns “louluddumsdniuuuinudsneden: anviesfiinsgaiaFou”
oudl 1 ; MIaTIenmand vesanauinetmaniuissenelne Tunssususguiug, 2558;
69(1): 86-90. [http://www.ebooks.in.th/ebook/33277/9158153ne1A1@n3_atu_1_unsiAu-
NUAUS_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.

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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ABNA GuLleekiy] duSamsAnwanaattu WA

Ph.D. Biotechnology Mahidol University bo&&o

ML WU, WNSRTYUTUAU 2 UIINY1aUTARS bé&de
(wmAluladyinw)

MAdeiiaule wieflanudiuignis
@) Genetics and physiology in pathogenic bacteria
o) Bacterial virulence network for novel drug-targeting strategy

o) Genes and genome for antibiotic resistance mechanisms

NANIUITENITONAIIUNINAYING (MIUNUNUINITFIUNENEATIEAUANAN Y N.A. bedw)

® HAUNINIVINIG
(n/a)

® NAUIYY

@) Boonma S, Romsang A, Duang-nkern J, Atichartpongkul S, Trinachartvanit W, Vattanaviboon
P, Mongkolsuk S. The FinR-regulated essential gene fprA, encoding ferredoxin NADP*
reductase: Roles in superoxide-mediated stress protection and virulence of Pseudomonas
aeruginosa. PLoS One 2017; 12(2): e0172071.

o) 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.

o) Romsang A, Duang-nkern J, Wirathorn W, Vattanaviboon P, Mongkolsuk S. Pseudomonas
aeruginosa IscR-regulated ferredoxin NADP(+) reductase gene (fprB) functions in iron-sulfur
cluster biogenesis and multiple stress response. PloS One 2015; 10 (7): e0134374.

@ 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.
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&) 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.

o) Ma Z, Chandrangsu P, Helmann TC, Romsang A, Gaballa A, Helmann JD. Bacillithiol is a major

buffer of the labile zinc pool in Bacillus subtilis. Mol Microbiol 2014; 94 (4): 756-70.

&) Romsang A, Duang-nkern J, Leesukon P, Saninjuk K, Vattanaviboon P, Mongkolsuk S. The

iron-sulfur cluster biosynthesis regulator IscR contributes to iron homeostasis and resistance

against oxidants in Pseudomonas aeruginosa. PLoS One 2014; 9 (1): e86763.

®) Romsang A, Atichartpongkul S, Trinachartvanit W, Vattanaviboon P, Mongkolsuk S. Gene

expression and physiological role of Pseudomonas aeruginosa methionine sulfoxide

reductases during oxidative stress. J Bacteriol 2013; 195 (15): 3299-308.
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Ph.D. Biochemical Engineering University College London, UK o&&e)
M.Sc. Biochemical Engineering University College London, UK Stl(G)
B.Sc. Biotechnology Imperial College London, UK b&&e

udenaula wsedimudurgnis
o) MsnauUsulsteuleduaslUsiuliinandfnaau lInenannis Protein engineering

) Biochemical and bioprocess engineering

NANUITENTONANIUNINAYING (MUNUNUATTIUNNFATIEAUANAN Y N.A. bEew)
®  WANUNINIYINIG

@) (n/a)

®  pAUIY
@) Affaticati PE, Dai SB, Payongsri P, Hailes HC, Tittmann K., Dalby PA. Structural Analysis of an
Evolved Transketolase Reveals Divergent Binding Modes. Sci Rep 2016 Oct; 6: 35716.
) Pongtharangkul T, Chuekitkumchorn P, Suwanampa N, Payongsri P, Honda K, Panbangred W.
Kinetic properties and stability of glucose dehydrogenase from Bacillus amyloliquefaciens SB5
and its potential for cofactor regeneration. AMB Express 2015 Dec; 5(1):68.
o) Payongsri P, Steadman D, Hailes HC, Dalby PA. Second generation engineering of transketolase
for polar aromatic aldehyde substrates. Enzyme Microb Technol 2015 Apr; 71: 45-52.
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ABNA GuLleekiy] duSamsAnwanaattu WA
Ph.D Biomedical Science The University of Sheffield, UK| lo&&e
M.Sc. Biotechnology UNINEIABURAA be&de
ML wiAlulagyanw UNINYIABUTNG b&ea

a v d' = = o
sudenaula viedimudurgmis
@) Development of polysaccharide-based materials for encapsulation of biomolecules

o) Polymeric-based nanoparticle for intracellular delivery

NANIUITENTONAIIUNIAYING (MIUNUNUINTFIUNENAATIEAUANAN Y N.A. beew)
®  NaUITY

@) Pradubsang T, Inprakhon P, Patikarnmonthon N, Amornsakchai T. Utilization of cellulose
microfiber from pineapple leaf as lipase immobilization support for highly retained activity,
ease of separation and reusability. Science Asia. 2018 Aug; 44 (4): 227-233

) Jutakridsada P, Tamamornphanth W, Patikarnmonthon N, 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 Sep; 19(3); 907-915.

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

®  UNAUNINIYINIG

@) (n/a)

®  wilsde / f1sn
@) Robertson JD, Patikarnmonthon N, Joseph AS, and Battaglia G. Block Copolymer
Micelles and Vesicles For Drug Delivery. In: Bader RA, Putnam DA, editors. Engineering
Polymer Systems for Improved Drug Delivery. New York: Wiley; 2014. p. 63-188.
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AN GULTepi dusamsAnwanaattu W.A.
Ph.D. Agricultural Science Tohoku University, Sendai, Japan| bé&co
M.Agr. Food Chemistry Tohoku University, Sendai, Japan| lo&eme
B.Agr. Food Chemistry [Tohoku University, Sendai, Japan| lo&n&

udenaula wiedimudurgnis

®)

)

Flavor improvement in fermented food

Deterioration and shelf life prediction in fermented food Chemical safety in food

NATUATYNTOHNANUNIAYING (MIUNUNINTTIUNENANTIEAURANAN Y N.A. beew)

®  HANUNINIVINS

®)
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®  NAIIUIYY

®)

o)

@)

&)

D)

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 Mar; 89 (1):
735-739.

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

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.
LWT - Food Science and Technology. 2016 Sep; 71: 25-32.

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

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

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. J Appl Polym Sci. 2016 Nov; 133(42): DOI:10.1002/app.44128
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@) Aryuman P, Lertsiri S, Visessanguan W, Niamsiri N, Bhumiratana A., Assavanig A. Glutaminase-
producing Meyerozyma (Pichia) guilliermondii isolated from Thai soy sauce fermentation. Int
J of Food Microbiol. 2015 Jan; 192: 7-12.

@) Wipatanawin A, Phongsawanit S, Maneeratprasert T, Lertsiri S, Deetae P. 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, 2015 Jul; 42(3): 699-
711.

«) Wichaphon J, Giri A, Ohshima T, Lertsiri S. Determination of glyoxal and methylglyoxal in Thai
fish sauce and their changes during storage test. Food Measure. Jul; 8: 241-248.

@0) Sangkasanya S, Lertsiri S, Meenune M. Changes in fruit quality and volatile flavor compounds
during on-tree maturation of longkong. Int Food Research Journal. 2014 Jan; 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. Food Research
Journal. 2014; 21(6): 2393-2398.

@) Isasawin S., Aketarawong N., Lertsiri S., Thanaphum S. Development of a genetic sexing strain
in Bactrocera carabolae (Diptera: Tephritidae) by introgression of six sorting components from
B. dorsalis, Salayalstrain. BMC Genetics. 2014: DOI:10.1186/1471-2156-15-52-S2

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

ec&)Wah TT, Walaisri S, Assavanig A, Lertsiri S. 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. 2013; 160, 282-289.
®  UNANMUNINIVINIS
@) (n/a)
®  wilsdae / ¢f19n

@) Lertsiri S, Wanakhachornkrai P, Assavanig A, Chaiseri S, and Suwonsichon T: Volatile

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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AN GULTepi dusamsAnwanaattu W.A.
D.Agr.Sc. Biochemical Regulation Nagoya University, Japan o&men
M. wialulag¥inw PHIANTUUMINE Y bdlor
M. Al PHIANTUUNINEGY bdod

mASediaula wiefianudiuiyms
@) Functional genomics study in cassava to improve starch quality and quantity for industrial
applications
) Biochemical and molecular genetics related to latex yield and stress response of rubber tree

m) Epigenetics control: Implications for plant improvement

NANUITENTONAIIUNIAYING  (MUNUNUATTIUNNGATIEAUANAN Y N.A. bEe)

®  HANUNINIVINIS
@) (n/a)

®  NaUITY

®) Yoodee S, Kobayashi Y, Songnuan W, Boonchird C, Thitamadee S, Kobayashi I, Narangajavana
J. Phytohormone priming elevates the accumulation of defense-related gene transcripts and
enhances bacterial blight disease resistance in cassava. Plant Physiol Biochem 2018 Jan;122:65-
77.

) Putpeerawit P, Sojikul P, Thitamadee S, Narangajavana J. Genome-wide analysis of aquaporin
gene family and their responses to water-deficit stress conditions in cassava. Plant Physiol
Biochem 2017 Dec;121:118-27.

en) Patanun O, Ueda M, Ttouga M, Kato Y, Utsumi Y, Matsui A, Tanaka M, Utsumi C, Sakakibara H,
Yoshida M, Narangajavana J, Seki M. The histone deacetylase inhibitor suberoylanilide
hydroxamic acid alleviates salinity stress in cassava. Front Plant Sci 2017 Jan;7:16.

&) Chuenwarin P, Kongsawadworakul P, Chrestin H, Narangajavana J, Viboonjun U. Differential
expression of mitochondrial pyruvate dehydrogenase gene correlates with latex yield and
tapping in rubber tree. Taiwania. 2016; 61(4): 295-304.

&) Laosombut T, Arreewichit P, Nirapathpongporn K, Traiperm P, Kongsawadworakul P, Viboonjun
U, Narangajavana J. Differential expression of methyl jasmonate-responsive genes correlates
with laticifer vessel proliferation in phloem tissue of rubber tree (Hevea brasiliensis). Journal of

Plant Growth Regulation 2016; 35(4): 1049-1063.
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o) Utsumi Y, Tanaka M, Kurotani A, Yoshida T, Mochida K, Matsui A, Ishitani M, Sraphet S,
Whankaew S, Asvarak T, Narangajavana J, Triwitayakorn K, Sakurai T, Seki M. Cassava (Manihot
esculenta) transcriptome analysis in response to infection by the fungus Colletotrichum
gloeosporioides using an oligonucleotide-DNA microarray. J Plant Res 2016 Jul;129(4):711-26.

) Nirapathpongporn K, Kongsawadworakul P, Viboonjun U, Teerawattanasuk K, Chrestin H, Segiun
M, Dement A, Narangajavana J. Development and mapping of functional expressed sequence
tag-derived simple sequence repeat markers in a rubber tree RRIM600 x PB217 population.
Molecular Breeding 2016; 36(4): 1-9.

=) Naconsie M, Lertpanyasampatha M, Viboonjun U, Netrphan S, Kuwano M, Ogasawara N,
Narangajavana J. Cassava root membrane proteome reveals activities during storage root
maturation. J Plant Res 2016 Jan;129(1):51-65.

«) 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 Sep
14;10(9):e0137602.

®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 MolBiol 2015 Aug;88(6):531-43.

®a) 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 Feb 1;174:26-35.

@b)Pramoolkit P, Lertpanyasampatha M, Viboonjun U, Kongsawadworakul P, Chrestin H,
Narangajavana J. Involvement of ethylene-responsive microRNAs and their targets in increased
latex yield in the rubber tree in response to ethylene treatment. Plant Physiol Biochem 2014
Nov;84C:203-212.

®en) Kanjanawattanawong S, Tangphatsornruang S, Triwitayakorn K, Ruang-areerate P, Sangsrakru D,
Poopear S, Somyong S, Narangajavana J. Characterization of rubber tree microRNA in
phytohormone response using large genomic DNA libraries, promoter sequence and gene
expression analysis. Mol Genet Genomics 2014 Oct;289(5):921-33..

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. Biol Plant 2014
Sep;58(3):469-78.

e&) Lertpanyasampatha M, Viboonjun U, Kongsawadworakul P, Chrestin H, Narangajavana J.
Differential expression of microRNAs and their targets reveals a possible dual role in physiological

bark disorder in rubber tree. J Plant Physiol 2014 Aug 15;171(13):1117-26.
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@o) Chungloo D, Narangajavana J, Viboonjun U, Sojikul P, Chantuma P, Chrestin H, ongsawadworakul
P. Cloning and expression of a lipoxygenase gene in rubber tree (Hevea brasiliensis). Thai Journal
of Botany 2013; 5(Special Issue): 261-270.

o) Teppabut Y, Viboonjun U, Narangajavana J, Chrestin H, Kongsawadworakul P. Cloning and
characterization of beta-cyanoalanine synthase gene in rubber tree (Hevea brasiliensis). Thai
Journal of Botany 2013; 5(Special Issue): 249-259.

ew)Patanun O, Lertpanyasampatha M, Sojikul P, Viboonjun U, Narangajavana J. Computational
identification of microRNAs and their targets in cassava (Manihot esculenta Crantz.). Mol
Biotechnol 2013 Mar;53(3):257-69.

o) Lertpanyasampatha M, Pramoolkit P, Kongsawadworakul P, Viboonjun U, Chrestin H,
Narangajavana J. Conserved microRNAs and their targets in rubber tree and the related

Euphorbiaceous species. J Plant Biochem Biotechnol 2013;22(1):52-61.
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Ph.D. Molecular Biology Free University of Brussels, Belgium o&ne

ML %I INeN UNINYINYUTANG b&oc

MU, WATANITUNNE UMY IRUUARR b&wo
udenaula wsedimudurgnis

@) Molecular mechanism of thermotolerant in yeast

o) Yeast bicassay 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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Burphan T, Tatip S, Limcharoensuk T, Kangboonruang K, Boonchird C, Auesukaree C.
Enhancement of Ethanol Production in Very High Gravity Fermentation by Reducing
Fermentation-Induced Oxidative Stress in Saccharomyces Cerevisiae Sci Rep. 2018 Aug
30;8(1):13069.

Yoodee S, Kobayashi Y, Songnuan W, Boonchird C, Thitamadee S, Kobayashi I, Narangajavana
J. Phytohormone priming elevates the accumulation of defense-related gene transcripts and
enhances bacterial blight disease resistance in cassava. J. Plant Physiol Biochem. 2018
Jan;122:65-77.

Rana P, Bhuju DR, Korirala M, Boonchird C. Dendroelogical studies of Rhododendron
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 Rhododendron campanulatum D. Don of Sagarmatha National
Park, Nepal. J Bas Appl PI Sci. 2017;1(2): 109.

Kitichantaropas Y, Boonchird C, Sugiyvama 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 Express. 2016 Dec;6(1):107.
Mahamad P, Boonchird C, Panbangred W. High level accumulation of soluble diphtheria toxin
mutant (CRM197) with co-expression of chaperones in recombinant Escherichia coli. Appl
Microbiol Biotechnol. 2016 Jul;100(14):6319-6330.

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 Jun 17;10(6):e0128764.

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(6):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

May;38(1):1-6.

®o) Shahsavarani H, Hasegawa D, Yokota D, Sugiyama M, Kaneko Y, Boonchird C, Harashima S.

Enhanced bio-ethanol production from cellulosic materials by semi-simultaneous
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saccharification and fermentation using high temperature resistant Saccharomyces cerevisiae

TJ14. J Biosci Bioeng. 2013 Jan;115(1):20-3.

@®) Molthathong S, Jitrakorn S, Joyjinda Y, Boonchird C, Witchayachamnarnkul B, Pongtippatee P,

Flegel T, 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 Feb 15;9:33.
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@) andUns 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).

N7 UEDU

o nszaudeuludagiu

y . 4 . UIUNUIL AN
| siasein Yos1e3v
(UssEne-UUR-Anwicenuies)
o [NV molb | @TINELaYNUSAARSYEuNIE &(o-o-5)
© | WNY mos | IR a(lo-m-&)
o | WNY oo | VIATAUMARNANT an(lo-a-&)
WNY €= | IATINSNARNALLLAETINN o o(o-are)
WNY &= | lAsInNsiAumAlulagdinm o en(o-ce-an)
b aszauseulundngnsiua / ndngasusuuss Usenaumaey
y .. PR UUNUIE AR
| sWasein Yos1eiv
(Ussne-UUR-Anwcenued)
WINY om | ATINGALRUSAIANTRAUNTE ©(b-0-a)
o | WY moc | UJURNTESTIEaziugAansauvsY ©lo-c-b)
@ | WY mob | INeiias o(o-o-c)
WNY mosd | UURNSING 1N olo-m-0)
WY oo | WaasAUNAAIENS anlo-a-&)

@oD



sevigan Mes O ien AR
uABl  vananTIeeansinge arnivimalulagyinm mMadvunalulagdinn
o | WNY &ke | IATINTIY @ ©(o-o-b)
o | WY sl | 1ATINTINE b &(o-o-@)

& YD-UWENA UIPUIUN  ANTIUEIN
YA, / ALAUINNGIBING FBIAIENTINSE AS.
#9109 ARV WNALIULATTININ ABLINYIEIERNT UNNINYIRUUARD

#0UNYIN9U BT204 asdgdnendians (weyiln)

Amsfine (Aandl a1v3v aonduuasdiidnianisAnesedvaaudne Sesdduan

ANIAIENER AeseRulSann3)

A §1913%1 dnSansAnwainaandu WA
Ph.D. Biochemical Engineering University of London, UK o&n&
M.Sc. Food Process Engineering Asian Institute of Technology, oo
Thailand
WM. walulagnise s PRBNTUUNINESY bdod
(NeATuUdUAU @)

mASediaula wiefianudiunyms
@) Biotechnology Modeling
) Spray drying and fluidized bed agglomeration of biomaterials

e) Product isolation and utilization of spent brewer's yeast
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®  NaUITY

@) Pinyo J, Luangpituksa P, Suphantharika M, Hansawasdi C, Wongsagonsup R. Improvement
of sago starch extraction process using various pretreatment techniques and their
pretreatment combination. Starch/Starke. 2017 Sep; 69: 1700005.

) Deetae P, Tseng K, Pasuphan C, Panya A, Methacanon P, Temthawee W, Suphantharika M.
Ultrasonic extraction, antioxidant and anti-glycation activities of polysaccharides from

Gynura divaricata leaves. Chiang Mai Journal of Science. 2017; 44: 144-156.
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®)

Wongbunmak A, Khiawjan S, Suphantharika M, Pongtharangkul T. BTEX- and naphthalene-
degrading bacterium Microbacterium esteraromaticum strain SBS1-7 isolated from
estuarine sediment. J Hazard Mater. 2017 Oct 5;339:82-90.

Pinyo J, Luangpituksa P, Suphantharika M, Hansawasdi C, Wongsagonsup R. Effect of
enzymatic pretreatment on the extraction yield and physicochemical properties of sago
starch. Starch/Starke 2016; 68: 47-56.

Chaiwat W, Wongsagonsup R, Tangpanichyanon N, Jariyaporn T, Deeyai P, Suphantharika
M, Fuongfuchat A, Nisoa M, Dangtip S. Argon plasma treatment of tapioca starch using a
semi-continuous downer reactor. Food and Bioprocess Technology. 2016 Jul; 9 (7): 1125-
1134.

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

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

Tangsrianugul N, Suphantharika M, McClements DJ. Simulated gastrointestinal fate of lipids
encapsulated in starch hydrogels: Impact of normal and high amylose corn starch. Food
Res Int. 2015 Dec;78:79-87.

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 Biosyst Eng. 2015

Apr;38(4):701-9.

@o) Winuprasith T, Chantarak S, Suphantharika M, He L, McClements DJ. Alterations in

nanoparticle protein corona by biological surfactants: impact of bile salts on 3-lactoglobulin-

coated gold nanoparticles. J Colloid Interface Sci. 2014 Jul 15;426:333-40.

@®) Wongsagonsup R, Deeyai P, Chaiwat W, Horrungsiwat S, Leejariensuk K, Suphantharika M,

Fuongfuchat A, Dangtip S. Modification of tapioca starch by non-chemical route using jet

atmospheric argon plasma. Carbohydr Polym. 2014 Feb 15;102:790-8.

@) Wongsagonsup R, Pujchakarn T, Jitrakbumrung S, Chaiwat W, Fuongfuchat A, Varavinit S,

Dangtip S, Suphantharika M. Effect of cross-linking on physicochemical properties of tapioca

starch and its application in soup product. Carbohydr Polym. 2014 Jan 30;101:656-65.
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@en) Winuprasith T, Suphantharika M, McClements DJ, He L. Spectroscopic studies of
conformational changes of [3-lactoglobulin adsorbed on gold nanoparticle surfaces. J Colloid
Interface Sci. 2014 Feb 15;416:184-9.

od)Kittisuban P, Ritthiruangdej P, Suphantharika M. Optimization of hydroxypropylmethyl-
cellulose, yeast O—glucan, and whey protein levels based on physical properties of gluten-free
rice bread using response surface methodology. LWT-Food Science and Technology. 2014 Jul;
57 (2): 738-748.

e&)Winuprasith T, Suphantharika M. Microfibrillated cellulose from mangosteen (Garcinia
mangostana L.) rind: Preparation, characterization, and evaluation as an emulsion stabilizer.
Food Hydrocolloids. 2013 Aug; 32 (2): 383-394.

@) Deeyai P, Suphantharika M, Wongsagonsup R, Dangtip S. Characterization of modified
tapioca starch in atmospheric argon plasma under diverse humidity by FTIR spectroscopy.

Chinese Physics Letters. 2013; 30 (1), art. no. 018103.
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ABNA GULlaekiy] duSamsAnwanaattu WA
Ph.D. Plant Biotechnology Chiba University, Japan o&eo
WA LNYATANENS-NUEIUY UANINYIRUNYATANEARS o&ne
.. INYATARS UMINYIUNYATAERS bdlom
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@) Plant physiology and phenotypic responses of plant under environmental stresses

) 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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Karaket N, Maneejantra N, Tuchinda P, Kunapin J, Auesukaree C, Supaibulwatana K. Metabolic
disturbance and phytochemical changes in Andrographis paniculata and possible action mode
of andrographolide. Asian Pac Trop Biomed 2018 Feb;8(2):85-91.

Maksup S, Pongpakpian S, Roytrakul S, Cha-Um S, Supaibulwatana K. Comparative proteomics
and protein profile related to phenolic compounds and antioxidant activity in germinated Oryza
sativa 'KDML105' and Thai brown rice 'Mali Daeng' for better nutritional value. J Sci Food Agric
2018 Jan;98(2):566-73.

Joshi J, Zhang G, Shen S, Supaibulwatana K, Watanabe CKA, Yamori W. A combination of
downward lighting and supplemental upward lighting improves plant growth in a closed
plant factory with artificial lighting. HortScience 2017 Jun;52(6):831-5.

Inthima P, Nakano M, Otani M, Niki T, Nishijima T, Koshioka M, Supaibulwatana K.
Overexpression of the gibberellin 20-oxidase gene from Torenia fournieri resulted in modified
trichome formation and terpenoid metabolities of Artemisia annua. Plant Cell Tissue Organ Cult
2017;129(2):223-36.

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. Appl Biochem Biotechnol 2017 Feb;181(2):638-49.
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)

Kaewviset S, Prasomkhum N, Somvong W, Nomethanong S, Supaibulwatana K. Inspired by the
nobel laureates: A typical event-based inspirational motivation in science education. Adv Sci Lett
2015 Jul;21(7):2425-28.

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 Tricyrtis sp. carrying the
gibberellin 2-oxidase gene. Plant Biotechnol 2014;31(4):335-40.

Karaket N, Wiyakrutta S, Lacaille-Dubois MA, Supaibulwatana K. T-DNA insertion alters the
terpenoid content composition and bioactivity of transgenic Artemisia annua. Nat Prod Commun

2014 Mar;9(3):363-6.

®o) Pichakum A, Supaibulwatana K, Chintakovid W, Chanseetis C. Role of temperature and altitude

on flowering performances of macadamia nut. Acta Horticulturae. 2014; V.1024: 127-132.
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@a)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 Organ Cult 2014 Jun;117(3):381-91.

@) 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 Organ Cult 2014 Dec;119(3):523-32.

@en) 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
Organ Cult 2014 Oct;119(1):131-9.

o) 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. Pestic Biochem Physiol 2014 Jan;108:27-
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. J Plant Interact
2014;9(1):43-55.

@) 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 Tricyrtis sp. carrying the
gibberellin 2-oxidase gene. Plant Biotechnol 2014;31(4):335-40.

@e)) 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 Jun;58(16):1919-30.

=) 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 Oct;250(5):1157-67.

o) 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 Jan;6(1):79-85.

wo) 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
o) UNANLITINITAIUNITANY
«  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.
20U aA, Yaauy Uszaudn, gvddnual Winnua, w@aggadl wiley waviaensng 4
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ABNA GuLleekiy] duSamsAnwanaattu WA
Ph.D. Fermentation Technology Osaka University, Japan o&ne
M.Sc. Fermentation Technology Osaka University, Japan o&n&
M. wialulagyiniw U IREURRE o&ae

a v d' = a o
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®) Production of probiotics and starter cultures

) Neutraceuticals & biologics production

o) Bioethanol

@) Biopesticides

&) Agricultural by-product utilization
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®  NadUITY

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

) Janthanomsuk P, Verduyn C, Chauvatcharin S. Improved DHA production in Aurantiochytrium
by glucose limited pH-auxostat fed-batch cultivation. Bioresource Technology. 2015 Nov; 196:
592-599.

a) Chaisawang M, Verduyn C, Chauvatcharin S, Suphantharika M. Metabolic networks ann
bioenergetics of Aurantiochytrium sp. B-072 during storage lipid formation. Brazilian J. of

Microbiol. 2012; 1192-1205.
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®  isda / #15n
®) Baowan D., Cox B.J,, Hilder T.A., Hill J.M., Thamwattana N., Modelling and Mechanics of
Carbon-based Nanostructured Materials, Elsevier UK, ISBN: 978-0-12-812463-5 (2017).
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Ph.D. Biomedical Sciences University of Hawaii, USA o&ne
(Genetics)
M.Sc. Biomedical Sciences University of Hawaii, USA o&enen
(Genetics)
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®) Genetics, Molecular Biology, and Ecology of Insects Pests

) Insect Biotechnology of Pest Control
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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 Feb; 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 Nov; 540(2): 239-272.

Schutze MK, Aketarawong N, Amornsak W, Armstrong KF, Augustinos AA, Thanaphum S, 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,
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gene flow between Bactrocera dorsalis s.s. and B. papayae, across Southern Thailand and west

Malaysia, supporting a single target pest for SIT applications. BMC Genetics 2014; 15(1): 70.
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Biochem. 2017 Dec;121:118-27.
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Plastics. 2016 Mar; 48 (2): 105-121.
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expression analysis inferring the crosstalk of ethylene and gibberellin in modulating the
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B. dorsalis, inferred from microsatellite DNA data. ZooKeys. 2015 Nov; 540: 239-272.
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identification of MicroRNAs and their targets in cassava (Manihot esculenta Crantz.). Molecular
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viral-binding protein, PmRab7 can protect white spot syndrome virus infection in shrimp. Journal
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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.

o) Somchai P, Jitrakorn S, Thitamadee S, Meetam M, Saksmerprome V. Use of microalgae
Chlamydomonas reinhardtii for production of double-stranded RNA against shrimp virus.
Aquaculture Reports, 2016 May; 3: 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.
Aquaculture. 2016 Feb; 452: 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 Feb; 17: 34.

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

) 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 May; 10(5): e0126987
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@) Kataoka N, Vangnai AS, Pongtharangkul T, Yakushi T, Matsushita K. Production of 1,3-diols in
Escherichia coli. Bioresource Technology 2017 Dec; 245: 1538-41.

) Wongbunmak A, Khiawjan S, Suphantharika M, Pongtharangkul T. BTEX- and naphthalene-
degrading bacterium Microbacterium esteraromaticum strain SBS1-7 isolated from estuarine
sediment. J Hazard Mater. 2017 Oct 5;339:82-90.

o) 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 Mar; DOI: 10.1002/jctb.5285.

@) Kataoka N, Vangnai AS, Pongtharangkul T, Yakushi T, Matsushita K. Butyrate production under
aerobic growth conditions by engineered Escherichia coli. Journal of Bioscience and
Bioengineering 2017 May; 123(5): 562-8.

&) 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 Apr; 230: 97-102.

o) 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 Feb; 5(2): 1948-56.
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by Corynebacterium diphtheriae PW8. Biologicals 2016 Nov; 44(6): 534-9.

®) 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 Dec; 5: 68.

«) 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 Jun; 204: 25-32.

®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 Apr; 38: 701-9.

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

@) Kongpol A, Kato J, Tajima T, Pongtharangkul T, Vangnai AS. Enhanced 3-methylcatechol
production by Pseudomonas putida TODE1 in a two-phase biotransformation system. Journal
of General and Applied Microbiology 2014; 60(5): 183-90.

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

@) Inprakhon P, Panlawan P, Pongtharangkul T, Marie E, Wiemann LO, Durand A, Sieber V.
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dispersion. Colloids and Surfaces B: Biointerfaces 2014 Jan; 113: 254-60.
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synthesis of epoxyhexane. Applied Microbiology and Biotechnology 2012 Jul; 95(2): 357-67.
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emulsions stabilized by self-assembled bacteria-chitosan network. Langmuir 2012; 28(13):
5729-36.
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Paomephan P, Assavanig A, Chaturongakul C, Cady N, Bergkvist M, Niamsiri N. Insight into
antibacterial property of chitosan nanoparticles against Escherichia coli and Salmonella
Typhimurium and application in vegetables wash disinfection. Food Control 2018 Apr; 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 Mar; 89 (1):
735-739.

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 Aug; 173:
12-22.

Singracha P, Niamsiri N, Visessaguan W, Lersiri S, Assavanig A. Application of lactic acid bacteria
and yeast as starter cultures for reduced-salt soy sauce (moromi) fermentation. LWT — Food
Science and Technology. 2017 May; 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. J Appl Polym Sci. 2016 Nov; 133(42): DOI:10.1002/app.44128
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.
LWT - Food Science and Technology. 2016 Sep; 71: 25-32.

Pramual S, Assavanig A, Bergkvist M, Batt CA, Sunintaboon P, 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 Feb; 27(2); 1-11.

Beardslee LA, Stolwijk J, Khaladj DA, Trebak M, Halman J, Torrejon KY, Niamsiri N, Bergkvist M.
A Sacrificial process for fabrication of biodegradable polymer membranes with sub-micron
thickness. Journal of Biomedical Materials Research: Part B - Applied Biomaterials 2016 Aug;
104(6): 1192-1201.

Aryuman P, Lertsiri S, Visessanguan W, Niamsiri N, Bhumiratana A, Assavanig A. Glutaminase-
producing Meyerozyma (Pichia) guilliermondii isolated from Thai soy sauce fermentation.

International Journal of Food Microbiology 2015 Jan; 192: 7-12.
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®@o) Viturawong Y, Chongthammakun S, Niamsiri N, Srikhirin T, Osotchan T. Viscoelastic property and
cell adhesion process of cultured fibroblasts on different self-assembled monolayers monitored
by acoustic wave biosensor,.IFMBE Proceedings 2014; 43: 319-322.

@@)Wah TT, 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. International Journal of Food Microbiology 2013; 160 (3): 282-

289.

®  UNAIUNIGIYINIS
@) (n/a)

® w%isda / #157

®) (n/a)

o anumdnrmsludnuvarsy
@) (n/a)

N1TLIUGDU

o aszaudeuludagiu

4 .. 4 . UIUNUIAR
n | sWasedan Y3183
(Ussne-UUR-Anwimenued)
WINY wom | INYIMUATILTY a(lo-en-&)
o | WY o | wAlulagTININNIgRaImMNTIY ©(o-0-c)
o | WNY mow | Aluladiraadnd a(e-o-)
& | WY e | Mdemaunaluladininim o o(o-n-o)
& | WY o | IMPIEENTDNS o(lo-0-a)
b | WNY & | N1TULNDINIT o(o-o-a)
o | WY m&€ | AUUaRAAEDINIT o(o-o-&)
& | WY os | welulaBipsosdransAuazansvion b(o-o-a)
® | WY o | BIMNSLETUAVIWUATUTANTTY b(o-o-a)
@0 | WMNY &x¢ | lasin1sitamnalulad®inin e o(o-an-e)
0 | WMNY &= | lasiN1sAlAwnAlulad®inn o a(o-e-a)
oo | WY x| dununAlulaginnm e o(o-an-e)
om | WMNY exe | dNNUUNALULaETININ b o(o-an-e)
o | WNY &xed | WHHENUSUS YT amAluladTinm o o(o-o-b)
o | WY ez | WudnusUsygnianalulagiinin o do-0lb-a)

OXRO



sevigan Mes O ien AR
uABl  vananTIeeansinge arnivimalulagyinm amarmaluladyinin
b aszudeulundngnsivi / nangasusuuse Usenaunle
p L. 4 . WUNUIAR
n | sWasein Y3197
(UsTEne-UUR-Anwimenues)
WY bor | wuaiiieiugIuuaznsUsEndle an(lo-a-&)
b | WNY bod %mmamiﬁaqmmwLLazmmm © (v-0-@)
o | WY meo | WAluladwaadnd o(o-0-&)
<« | WY meen | Mo amaluladTnnm o o(o-a-e)
¢ | WY ade | INBIA1EATEINNT b(o-o-a)
S| WY &< | NMINERNDINTULN o(v-o-a)
o | N @€ | MNUARAAYDINTT o(o-o-a)
& | WY o | walulaBTinmuazn1suseyndldide an(lo-n-&)
QRANNNTTY
® | WY ke | 1ATNITIY @ o(o-o-o)
@0 | WMV o | 1ATIN19398 o (o-0b-c)
00 | WY x| dUNLUNALULAETINN @ o(o-an-e)

o0.  Wo-uWHANA WILANNY UITARYLEY
gel. / FUMINIYINTGg 813758 As.
dain mMAdymaluladdinin Aneineremans uwinenduuiing

#0UNYN9U BT116 Asdgdnendans (wayiln)

Amsfine (Aandl a1v3v aonduuasdiidnionisAnesedvaaudne Sosdduan

ANAIENER DeseRulSann3)

A #1131 dnSansAnwainaaidu WA

Visiting Scientist Gene and Cell Therapy Institut des Maladies o&&&
Emergentes et des Thérapies
Innovantes, CEA de

Fontenay aux Roses, France

OR®



sevigan Mes O ien AR
uABl  vananTIeeansinge arnivimalulagyinm mMadvunalulagdinn
Ph.D. Physiology Program North Carolina State Stcdalay
University, USA
M.Sc. Poultry Science North Carolina State o&am
University, USA
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®) in vitro disease models for drug screening

) drug discovery and development

m) 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. Ex Vivo Selection of Transduced Hematopoietic Stem Cells for Gene Therapy of g-
Hemoglobinopathies. Mol Ther. 2018 Feb; 26 (2): 480-495.

Sa-Ngiamsuntorn K, Wongkajornsilp A, Phanthong P, Borwornpinyo S, Kitiyanant N, Chantratita
W, Hongeng S. 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 2016 Apr; 13:18.
Thanuthanakhun N, Nuntakarn L, Sampattavanich S, Anurathapan U, Phuphanitcharoenkun S,
Pornpaiboonstid S, Borwornpinyo S, Hongeng S. Investigation of FoxO3 dynamics during
erythroblast development in g-thalassemia major. PLoS One. 2017 Nov;12(11):e0187610.
Sriyatep T, Tantapakul C, Andersen RJ, Patrick BO, Pyne SG, Muanprasat C, Seemakhan S,
Borwornpinyo S, Laphookhieo S. Resolution and identification of scalemic caged xanthones from
the leaf extract of Garcinia propinqua having potent cytotoxicities against colon cancer cells.
Fitoterapia. 2018 Jan;124:34-41.

Saetang P, Rukachaisirikul V, Phongpaichit S, Preedanon S, Sakayaroj J, Borwornpinyo S,
Seemakhan S, Muanprasat C. Depsidones and an a-pyrone derivative from Simpilcillium sp. PSU-

H41, an endophytic fungus from Hevea brasiliensis leaf. Phytochemistry 2017 Nov; 143:115-123.
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Tiensomjitr K, Noorat R, Wechakorn K, Prabpai S, Suksen K, Kanjanasirirat P, Pewkliang YV,
Borwornpinyo S, Kongsaeree P. A rhodol-based fluorescent chemosensor for hydrazine and its
application in live cell bioimaging. Spectrochim Acta A Mol Biomol Spectrosc. 2017 Oct 5;185:228-
233.

HuipaoN, Borwornpinyo S, Wiboon-Ut S, Campbell CR, Lee IH, Hiranyachattada S, Sukasem C,
Thitithanyanont A, Pholpramool C, Cook DI, Dinudom A. 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. 2017 May; 12(5): e0176974.

Sriyatep T, Andersen RJ, Patrick BO, Pyne SG, Muanprasat C, Seemakhan S, Borwornpinyo S,
Laphookhieo S. Scalemic Caged Xanthones Isolated from the Stem Bark Extract of Garcinia
propinqua. J Nat Prod. 2017 May 26;80(5):1658-1667.

Phanthong P, Borwornpinyo S, Kitiyanant N, Jearawiriyapaisarn N, Nuntakarn L, Saetan J,
Nualkaew T, Sa-Ngiamsuntorn K, Anurathapan U, Dinnyes A, Kitiyanant Y, Hongeng S.
Enhancement of b-Globin Gene Expression in Thalassemic IVS2-654 Induced Pluripotent Stem
Cell-Derived Erythroid Cells by Modified U7 snRNA. Stem Cells Transl Med. 2017 Apr;6(4):1059-
1069.

)Sa-ngiamsuntorn K, Wongkajornsilp A, Phanthong P, Borwornpinyo S, Kitiyanant N, Chantratita
W, Hongeng S. 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. 2016 Apr ;13:59.

) Negre O, Eggimann AV, Beuzard Y, Ribeil JA, Bourget P, Borwornpinyo S, Hongeng S, Hacein-
Bey S, Cavazzana M, Leboulch P, Payen E. Gene therapy of the [B-hemoglobinopathies by
lentiviral transfer of the BA(T87Q)-globin gene. Hum Gene Ther. 2016 Feb;27(2):148-65.

) Tangprasittipap A, Satirapod C, Jittorntrum B, Lertritanan S, Anurathaphan U, Phanthong P,
Borwornpinyo S, Kitiyanant N, Hongeng S. Generation of iPSC line MUO11.A-hiPS from
homozygous o-thalassemia fetal skin fibroblasts. Stem Cell Res. 2015 Nov;15(3):506-9.
Janpipatkul K, Suksen K, Borwornpinyo S, Jearawiriyapaisarn N, Hongeng S, Piyachaturawat P,
Chairoungdua A. Downregulation of LAT1 expression suppresses cholangiocarcinoma cell

invasion and migration. Cell Signal. 2014 Aug;26(8):1668-79.

o&) Saksmerprome V, Thammasorn T, lJitrakorn S, Wongtripop S, Borwornpinyo S,

®)

Withyachumnarnkul B.Using double-stranded RNA for the control of Laem-Singh Virus (LSNV) in
Thai P. monodon. J Biotechnol. 2013 Apr 15;164(4):449-53.
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#01UNYIN9IU BT203 Aagineeans (weyiln)
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AR #1910 duSanisAnwranaanu WAL
Ph.D. Plant Physiology Purdue University, USA [Gldcdcd
M4 WONWANERS PANTAUMINEEY o&ae
M. 3INeN W INeIReTeIn bEee

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

&) Precision light treatment to enhance plant growth quality.
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®) Benatti MR, Yookongkaew N, Meetam M, Guo WJ, Punyasuk N, AbuQamar S, Goldsbrough P.
Metallothionein deficiency impacts copper accumulation and redistribution in leaves and seeds
of Arabidopsis. New Phytologist. 2014 May; 202(3): 940-951.

) Buasong A, Narangajavana J, Thitamadee S, Punyasuk N. 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. 2014 Nov; 203-209.

e) Pinkaew S, Narangajavana J, Kongsawadworakul P, Punyasuk N. Expression of phosphate
transporter 1 (PHT1) 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. 2015 Nov.
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Postdoctoral Aptamer development The Scripps Research Institute, USA Sl

Dr. sc. ETH Biomolecular Structure ETH Zurich, Switzerland o&&s
Zurich and Mechanism

M.Eng. Advanced Science and Osaka University, Japan o&&o
Biotechnology

M. wialulagyiniw NN IRBURRE &

MAdeiiaule vieflanudiuignis
®) Protein engineering
) Synthetic biology
o) Protein evolution
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®) Thirunavukarasu D, Chen T, Liu Z, Hongdilokkul N, and Romesberg FE. Selection of 2’-Fluoro-
Modified Aptamers with Optimized Properties. J Am Chem Soc. 2017 Mar 1;139(8): 2892-2895.

) Chen T, Hongdilokkul N, Liu Z, Thirunavukarasu D, and Romesberg FE. The Expanding World of
DNA and RNA. Current Opinion in Chemical Biology. 2016 Oct; 34: 80-87.

e) Chen T, Hongdilokkul N, Liu Z, Adhikary R, Tsuen SS, Romesberg FE. Evolution of Thermophilic
DNA Polymerases for the Recognition and Amplification of C2’-Modified DNA. Nat Chem. 2016
Jun;8(6):556-62.

& Muller MM, Allison JR, Hongdilokkul N, Gaillon L, Kast P, van Gunsteren WF, Marliére P, Hilvert
D. Directed Evolution of a Model Primordial Enzyme Provides Insights into the Development of

the Genetic Code. PLoS Genet. 2013;9(1):e1003187.
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Postdoctoral Biological Systems University of California @&
Engineering

M.B.A Business Development University of California b&E&

Fellowship Program

Ph.D. Biological Systems University of California o&&e)
Engineering
M.Sc. Chemical and University of Pennsylvania o&&lo

Biomolecular Engineering

M. wAlulagdIN W UNINYNNUUARD DEECH

mASediaula wiefianudiuiyms
@) Technology development for converting organic materials into biogas, biofuel and value-
added products
o) 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
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®) Aramrueang N, Zicari SM, Zhang R. Characterization and compositional analysis of

agricultural crops and residues for ethanol production in California. Biomass and

Bioenergy. 2017 Oct;105: 288-297.

) Aramrueang N, Zicari SM, Zhang R. Response Surface Optimization of Enzymatic

Hydrolysis of Sugar Beet Leaves into Fermentable Sugars for Bioethanol Production.

Advances in Bioscience and Biotechnology (Special Issue on Enzymes in Biotechnology

Application). 2017 Feb; 8: 51-67.

m) Aramrueang N, Rapport J, Zhang R. Effects of hydraulic retention time and organic

loading rate on performance and stability of anaerobic digestion of Spirulina platensis.

Biosystems Engineering. 2016 Jul; 147: 174-182.
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