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] KAT ] KNETAE]l NOKkNEKk] nlT 1 QENKLF

OEONK] KNOJINT T kAELOT KEI ij NI KIi J
- N NTrK ELOT KEI ij NI KIi J&NE

I , 1 LnphT ©ONj] OT ARHANT T fir &
|-M‘@mOetrTrﬂ'ijEmNéhaaumNﬁumnqnqe
[ j [T

OEfRrji eerEFINrTf

FENK] KN6JNT KNJ I NgNOk NT k AJEIL OT K «
LnhT ©ONJ@EmM] OT&T IEINTKEMEEG INKIEIA E N KIS
i O6KAT j Nhgl T T knELOT KOk Neé HNEK
OENK] KNOJNT éi NJ i1 mEi1 I ETnll kneE
JI NI NT]NKA] 6] T ARHANT T fr 87 ENK
6 INNLJO
TENNG KNT él NI i1 mEI | T nl én#Hij N1 |
'Tni  ENTTAr @ o7 n #HANT Oeeh ©0En C
ZENK] KN6JINT él NI 1 mnEI I BT nll knAE
51 Nr T ENE INCG T mIh de)N

LENK] KNOJNT j KENKRSNST NT ENT T NJKNj

eRANEKKJIENK)] KNEAT &n HijINA DN jh Elo K

~

i 061 KEén Il héedl NOE hSNNEON | NN GENN- K] | néddyeol JEN-T
Performance Indicat@®, K@8 @ FORET A" ROJT NI NT j Nk r
|ﬁﬁTNFKﬁELOTK$FeTﬁILJnJOOLhEENKj

ENK] KNOJINT &1 REPI) KAT | KnElIk AELOT KI

AENKTYTITj] KENK] KNS J NTnG ki NaENNEKY FTT] K|
I'F N6 NK] 0] O68AnhENKI NgGNTTTIT]j«
i Ne ENKLAUEITNG&MWNE|eon JJOKh Br cch 6

i K ENKRh S N& # NE KEKNIKEKNNG T | KNG NNSKL Tk In E L

—_(

ZA n &\ RIGGNE L N NI NENK n&ij NI



OF NENK] BL OBKHENANNG | Kk ER¢REE RON G 1 N
ENK] KNO6JNT én#ij Nt ij N] CEI

IF NENKT @nEetod IKiLMKmg i ik ENKRh SNOT I
ENKNOJINIENKLFT KNj I NGNENK] KNG
i KENKKILWUKT 1T NS§&él ET AELNE|] NOK
| KRG FENINI ij N] E Oéeil NJeNndl RT &I
' Kk A KINGTSKN] | O LT ] KNT NI é HNEKK.
OQ@GEOE KKIENKT KNI NKI khEfl BEL @1 K& &
KN]ENTiKENKhSNﬁTNTENKFKﬁEEOT
| NEOj T ] KAT | KNEENKRSNGT NT ENK 8
héméTNTENKérErKﬁEtOTK06tTrTn

ZA n &\ RIGGNE L N NI NENK n&ij NI
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e SNIT NV NJ KNjJI NgN

KNj I NgN TﬁrenhENKo 7 T ENKLET 6Rh] LT
/, KNT I NgNT nEé
85%11F NG NE I N ENKOKNLr]euNl Q004)

(Food, Nutrltlon and Health)

KNJ I NGINJT @iE@&Infi iBqN-KIT KON ENeK: I Exe ARENLEQXT

Prereqwsﬂe courses: Under the consideration of the administrati\

graduate program

OV 7V O0j T ENKRSNOST NT gl NT | P&E&nT Al
6ij T NENKI Ar JfAj kT nNENKEKNENSELEKNN JELAnT &
I NILMKEij NIt EAT I NI NKT KNG6ijje€OT 117 NI &l El
| KN67 T QT nlLnéijNi el NJjLmdh B6ij IKNE
éiNj&éKEEmKlKNoueImEmmmthm KKHDe
i KNG ij eNutiigedonit L i & ig N NOIONEKHAL N E]| N

Present lifestyle and health problems in people; effect of food anc
health promotion; relationship among physiology of body, utilization of
and consumption of food; role of food industry and consumption; food c
providing good health; relationship among food, stress and emotion; effe
stress; effect of consuming raw food on health and riskefeffedt of cult
consumption on health; nutrigenomic and health; and case study

85%12] k NT ij ARHQO L KNJF NI NKOk REHI NKL n
(Nutraceutical and Functional Food in Metabolic Pathway)
KNj I NgGINji @ @&Infi femgj- il MION& € Ee HNE K
Prerequisite courses: Under the con5|derat|on ofatitecddn@nistratiy
graduate program

K ANEENKI DRT gNT &FEI NTAOGJIT NT I kN
FNFPNKLnei N1 Gl ENKOLKNJLKONELRDEIj NI
[ ArLSNenGOoOel NJj N ] Bk NOK £ & XNDRI K

Principle of metabolic pathway in human body; role of nutrace
functional food in health promotion and their mechanism of action; meta
major diseases; metabolic abnormalities in acute and chronic illness

ZA n &\ RIGGNE L N NI NENK n&ij NI
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85%136 1T e 61 6 k] N Ok NENKI NHNG] Q@6)E| Kk NT
(Technology and Commercialization of Nutraceutical and Functio
KN]j | NGN] OBERNhBERF 1 QOON&éel Ee HNEK
Prerequisite courses: Underaghencohti@eadministrative board of th
graduate program

g1 Nh Ok NJOkeéenN&t Ej k NT ij A #HIW K KNJ
FNTNKOKNENFNKLR&G NI OF T 1 Nil EINKE KK J
T KNG ij elj MINN K O kI GRNL NSKRLEF enifINUNT EK K J I N
OK NI NE NKENSHNKENKO| KKO] 67 NIRBMFS BT
01 €61 6kjoi @IGRIG®E |G EOE N 1G AU kINNE NOKK
INTKIGWI @k Ndg ] nl @k NENKEIj I €k 06 i KNI
Ok NEKHHELNE| NOOOOOO

Type and value of nutraceutical and functional food; business de
nutraceutical and functional food; role of marketing commuification or
nutraceutical; study of consuming behavior of nutraceutical and functior
role of industry on nutraceutical and functional food product; basi
technology; extraction and evaporation technology; drying technology
technology; capsule and tablet technology; packaging technology; nt
functional food product safety, stability an@rglieasecsulgl;

85691 NT ARENKI Nénj heONT I NI' NK32gE ij N1 Ok |
O OReSdarchMethodology in Functional Food and Nutrition)
KNj I Ngg NOmEE mipkEfh NT N&&l EF Né NKJ
Prerequisite courses: Under the consideration of the administrati\
graduate program

0T el Né E NKKIENe)| éPKGN NNThAPONKE NENN NK L & i

| KNI NHOK Neé i BGNBOIENKIT Ji& @ INT aae IOERIKN
ENKEMNKIGE A | BaaNg INTKIERK BN dnew T N
KNJj EN@NKE RNiiNKEmEBEHE NKI Nenj] OT nEl NE|

Problem solving methods for functional food and nutrition topics;
and qualitative analysis; decision making; academic review and data cc
experiments, prdcessparing proposal, research planning management,
methods for research, reporting, research ethics, communication skill
case study

ZA n &\ RIGGNE L N NI NENK n&ij NI
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85692017 | e NhRENKI Nenj Ok NI nhl REENT | NI
(Research and Deeatdgpancept in Functional Food and Nutrition)
KNj I NgINTGnEEINH e TN Né 8 Eé ANE K |
Prerequisite courses: Under the consideration of the administrati\
graduate program

TTTYTNIT&FET k Nh kNN jadh & TNKnNeaNijl &5 Tij irT INF
tTNTENKqupéénunTérEENKiNénjéxmu
hONI 6ij T NENKOK NENINKLné&ijNi OLNKj L
| kKFhijA] OENKE&n h E NoKrek NNIJI KN et KSONK NKIAN TT
EKHALNE| NENKo6oénj Il Ok NT SNoLT I 6é&KEK

Role of marketing and consumer in nutrition and functional food
development; current @skatetrelopment in nutrition and functional f
research aneldgment concept in nutrition and functional food emphe
functional food ingredient; products; technology and packaging; safi
management for nutraceutical and functional food industry; case study; t
writing and presantati

859961 nJdJIT NO 1(@-1)
(Seminar )
ENKI SNoLTFée&oelrJOokOkNeéel NIJEONI I'1
| NEOj I ENKT Akl ET NELT NT NOk NENK|] KNj

Presentation and report in progres®od famdtirtatibn; statistical
experimental design and application; final report submitted

859071 n2JT NO 1(@-1)
(Seminar II)
KNj | NgeN&7aEenT Enl 1 O
Prerequisite cour€&8 859

ENKI SNoOL

~

i K& elJoKiN

Presentation and report in progress of research being conducted
analysis and interpretation; final report submitted

ZA n &\ RIGGNE L N NI NENK n&ij NI
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85699 n 1J 1 NO /&0
(Seninar 111)
KN I NggMWITHEE AT Ent T O
O ORYEPeqUiBTE@OUr$Ss 859 , ,
ENKI SNoLTF&oel JOkOkNel NIJEONI I'T
8§01 JOki N&n] O1r KOFJT nREENKT SNLNEKN

Presentation and report irf pegsgeash being conducted; research ¢

analysis and interpretation; final report submitted
636 NI J NI N1 T 1 q 3&-109

&hesis) ) )

ENKLNE| Neol él eNOk NI Nenj 1T NEh ©N
&6 EEANEKKJENKI Ar ] KnEJ| N

Study and rdasaafanctional food and nutrition under supervisio

advisory committee

6048 NT 7 NT N1 T 1 AR-144
&hesis) o S ) 5
ENKLNE| Néeol el eNOk Ni Nénj 1T NEh ©N

8 EeHNEKKIENKT fir] KnE| N
Study and reseafghctional doand nutrition under supervision o

advisory committee
685 QNI J NT N1 T 1 q 580 (04

&hesis) ) )

ENKLNE| Neol él eNOk NI Nenj 1T NEh ©N
8l E€EHNEKKJIJENKI fir] KnE|l N

Study and reseafghctional food and nutrégrosupedvision of

advisory committee

ZA n &\ RIGGNE L N NI NENK n&ij NI
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2 KNJ I NgN3 kDI E_ V
85%216 i § | NENKgr] gl 3(306)
(Community Nutrition)

KNJ I NGNJ ﬁ)EéEﬁthI | ODNééel Ee HNEK
Prerequisite courses: Under the consideration of tehthministrati
graduate program

] KNGNEKOOKNE| ANENKEKNE&N] | KNG |
KNFIQNEeINJJKITHJ'IéPEJhHIVKOQkNgu
LuUINInloUQINENKOOL NT ij N1 T 6 N K BRNERN
T KNGijjel NI NKOKkNOij gl NENKeéFE] KNOT L O

Population; distribution of population; economic and social status
between food safety and food and nutrition stability; nutrients; illness cat
nutrient consumptianpttatonmunity nutrition in Thailand; guidance to impi
manage the diet and nutritional status of Thailand; case study

856226 i g1 NENKEAT Lné&ij N1 Ok N6 R@4)n ]
(Nutrition in Health and Disease)
KN T NGN] ORENhBERKT BONBKF Ea BNBK
Prerequisite courses: Under the consideration of the administrati\
graduate program

o eI NJLAJ AT T élrEGHHGI NENKEAT LLné
OKNOKel nr OENDREeNEOI GNNEKNKDEN F NC
6KelT nr ENhRénRI gl Nhl r]NErIanSNenG

Relationship of nutrition in health and disease; nutrition in life cyc
disease from malnutrition; anatomicafritthe@idessessment; important
diseases; role of food and nutritional therapy in their prevention and care

856231 NI | NT 7 NGEI I NI NKOk N6 ij g BE& N K
(Toxicology in Food and Nutrition)
KNj | NgNj OF &hh B g<FT IKOND \WeKE 1k B éEH NOE K¢
Prerequisite courses: Under the consideration of the administrati\
graduate program

. ENKOENAhI N| F ELNKOEJNAn@E&I I NI NKT i
IN!éPEENKINFNKéNEENHEMNb@EElMNME
I Nl OpL PéénfTiarJnjkInlkENKGENhAhI N| OE
ENKY SNT ARKAE] NOENKT KI 81 N6 e KNNT QL

Adverse effect -olutrtironal components of food in termsisf carcinos
mutagenesis and teratogenesis. Toxicity caused by over consumption
sources containing excess nutrients. Evaluation of toxicity, factors a
mechanism of toxicity in systems of the body, signs ofstoxieg,Tthsolve tt
therapy and analysis of different types of toxins.

ZA n &\ RIGGNE L N NI NENK n&ij NI
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85%631] K NT j nEGKKNBNKNREL iNEINKI & 8Ol knEE

(Nutraceutical and Functional Food from Plants and Medicinal Ple

KN T NGN] ORe&Eh BERNERONENKT KNI NK

Prerequisite courses: Under the consideration of the administrati\
graduate program

OrknE&8FELNKI kE|] 0éeJnalnri e Ok
1KNLNTTNUN|é|ELiNKkRNB@@miK B“ﬁﬁ
Ok NIAal 't JEAT Ln&ij N1 Of k NTijArRHQS L KN
LnESLKNJILNRn&ijNI Of k NTijARHAENEIEnnI
EAT Ln&i Nt O8leéijdN&THEr EINGG kel L nNFKLE - &SIk N 11 O
Ok DHANTJIfF] kT nl Lné&if Nt OEKHALNE| NO

OOOOO

Phytochemicals from indigenous and general regions; &
phytochemicals; improvement of phytochemical activity; factor affecting
active agents; organic food; garlic and onion on health; nutraceutical an
from rice; soybean product and health promotion; grape and citrus fruit
product on health; ginseng chemistry and product on healtid sesame
bioactive compound on health; vegetable and fruit and medicinal plant
and other regions on health;  case study

85%32] Kk NT j ARHQOLKNIIF NI NKOKk REBNI NKL n
(Nutraceutical anddhaidtood from Animals and Microorganisms)
KNj I N§-NTGrEEIAR BTN Né &l Eé ANEK |
Prerequisite courses: Under the consideration of the administrati\
graduate program

gl Nhéel ELNKLSNebGERNLEEENNENEN
i KNTijARHQENE®ENT nl Lné&ij N1 O JOk Nj «
EnkNITKHm] Ok Nj k NTijnHAHQENEe&énk NT T K
& N EELKAHIAILGY E | N

Type of on@ant active agent from animal; chemistry and effect
agent from animal on health; egg and egg product on health; milk and
health; animal and animal product on health; microorganism and microc
on health; nutrasdeanid functional food fromyanoitiiek bgase study

ZA n &\ RIGGNE L N NI NENK n&ij NI
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85%33ENKI nhT Nj k NTijAHAQS L KNI3®BNI NK Ok
(Nutraceutical and Functional Food Development) s
KNJ I NgINTGEEINH nExnjhiTNDl Né & Eé HNEK |
Prerequisitesesuldnder the consideration of the administrative bose
graduate program

<
3

el NJLSNenGel EENKI AhT Nj k NNKAHF
Ok NFNT NKL r@elijhi Lal JFinAl TET6aEON INTN\KE | O ©
Fn T LA EKIKGOE & K I N T iNE @Nm aijhd Ok NTR
N ANEINKn nhl Nj KNI ijanArHAENED 6 E] GNT
8 Ed NETHNK hijn] OEgGKNST A] T Ok NI NT K¢
EKAnLNnEI N

Importance of nutraceutical and functional food development; r
and functional food in food chain; relationship between consumer
relationship among social, industry and technology; consumer and me
guideline ofaugutical and functional food development; product develop
laboratory to pilot plant; project feasibility study; safety, regulation ar
nutraceutical and functional food; case study

85634 A1 @61 6 G1I NNT NERONIT I NI R(®E) N &ij NI
(Selected Topics in Functional Food and Nutrition)
KNj | NGINTGEEINH nExjhiTNDl Né & Eeé ANEK |
Prerequisite courses: Under the consideration of the administrati
) Qraduate program
rnl 86F T ALNE&NF Ok NKHNET é &Gk NG ij §
Emerging and interesting topics in the area of functional food and

85G41ENKL N E]| N | KNLNTT Nij NIt Ok R@BHNJI | kI
Ok Nj Kk NT Ij nFIHG]I NI NKLr]elj NI
(Efficacy and Safety of Bioactive Agﬁrﬂsaﬁlﬁbﬁdh
KN I NgINTOEEINH nExnjhiTNDl Né & Eeé ANEK |
Prerequisite courses: Under the consideration of the administrati\
graduate program

el NJLSNenGeél Eéel NJ| kIl hijnj &F ELN
PNKLgéuulOOeéNOtUEﬂﬁNEﬁHM@@EM@“m
| KNLNT T Nijal 1 KOWhNe [T Nl | Exel @il ilj TE 8 E B K QK K
Ok Nj ORNJjj 6 RAAT NENK

Importance of safety of bioactive ingeatsieaicand functional food;
definition of efficacy; tool for determining product safety; bioactive a
efficiency and saf@tygrelinic and clinical test of bioactive agents and pr
and laboratory

ZA n &\ RIGGNE L N NI NENK n&ij NI
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85%B42E NK| N& EKNINE QN KIEIBEK T T NS@R)| ij N1
(Chemical Analysis of Bioactive Agents) 5 s
KNj | NGINTGEEInA neEnjiTNO Né él Ee HNEKI
Prerequisite courses: Under the consideration of the administrati\

~

T ] nNELNE
T NSTNEQGT
KTHENJ NGT
NK| KNEF T}
06 hj BEEACTHPLAN &
RieONeERNKL BRI KF
h

~

2

, AEEKNNI hel]ol
Olotoduction, method of sample preparation, purification and
potential bioactive substances such as phytoestrogens, conjugated douk
andn-3,6 fatty acid, cadstandi flavonoids substances amino acids, carbc
and related compounds compile with food, supplement and functional
using chromatography (such as TLC, GC, HPLC) and spéasiriistBpy tect
FTIR) or appropriate téwhlaQoeatory of analysis method by previous tech

85B43E g (KN J AN K & N RINT Ij & H#Ha0 L &&E) F NI N
OOO0OPLRNORRDYOPNI
(Regulation and Standard, Registration of Nutraceutical and
Functiorfadbod) 5 . 5 s
KNJ I NGINTGREGEInA nenjiITND Né él Ee ANEKI
Prerequisite courses: Under the consideration of the administrati\

_— C —_
37
. .'xEB-Zm((_:)
- . “e—-
Z—>
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Z

O;I—-"_"_ O‘\_%‘
RS XN
zocEzx
-—= Iio< Z< ¢ D
'Z'Z‘Q -l an(
_|_h -
Z = Uy

Importance of regulation, registration and standard of nutrac
functional food on product, consumer and business of nutraceutical and
evolution of regulation and standard of nutraceutical and functional food
standard of nutraceutical and functional food in ThailangarJ.S.A., E
regulation and standard relating to safety of nutraceutical and functior
claim and marketing of nutraceutical and functional food; role of Thai
promoting the marketing of nutraceutical and functional food

ZA n &\ RIGGNE L N NI NENK n&ij NI
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3 KNJ I NgN] KAT 1 DR
85%01 K AEENKI PRT gNT FnT LNIEKX04) NI' NK

(Principle of Functional Food Industry and Nutrition)

KNj I NgeNindBent Ent I

'k AEENKI DRI §INg @iKNEK NN T N BRONGEOEN FINKE
'k AEENK QRING NI 8 ENGENS eI anghal et Nl g G N T
FNT NKEOENK I DRI KINE ni NN &l iNg IR Kirg JOQRH] N
FNONKEENK! OBN&NNERKKEEEBR@ Sie KNNT Ql
I DRINGENIPHPINNERNKGH 4 8 E E D NesKEMEhROY TNKIT
&acronutri©g) N I N KrichofutdiE K IEONT Gk NEGij g1 NE!T

Basic of functional food processing, impact on nutritional value;
chemistry and analyticalishethimdd additives allow to be used in food; ba
food microbiology, useful microorganism for health and food industrial
basic of experimental design and planning and statistical analysis; b
metabolism of aemdomicronutrients in human body; understanding on
labeling and use

KNT] I NGNT ArenhENKOKA] T ENKLEFT 8h] i N
85G11EKKJI I NT A O] KKOJ] I NI NK& n BRB4)OE
(Advanced Food Processing) o o
KNJ | NgINTGnEEIAR nEx] K INNDI NNKel'é k- nEEe LRONI EKKH
Prerequisite courses: Under the consideration of the administrati\
graduate program

~

6l é61 6k néenRILOEOKNT AT LJInA] EI E
O] KKO| E@INJ & Il i J)NK ekl 0@ |§ RO @i Bid I @
LT NI eIt NOKEL OES ] RIT §a0i &Il & KK @ JER
6JJo6T KI Ok NEINKEENGO BT 8 Ol @ gjhih A&k N NT

Advan&ad novel food processindogestin@nzyme application,
thermal processing (aseptic process, and otiraimmakatinggssiag (high
pressure processing, pulsed electric field, high intensity pulsed light e
separation techniqgue (membrane filtratiaticehnéxtsag@oa), hurdle
technology, and texturization technique

ZA n &\ RIGGNE L N NI NENK n&ij NI
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8560181 Nd DNEE | N1 3(34)
(Functional Foods)
KN I NgHNTGrEEIAN nEnjl TN Néél Eée HNEK |
Prerequisite courses: Under the consideratiavedhdhedaointinastrat
graduate program
I SNOENK] KN6JNT ENKE§O)] KN6F g1
Née Ok N1t Kinoel 61T NeOkNj kT nlLnéi

T

~

3

[Tk O

|

FEONKT PNIT € nk @i ENYEN KKERJEHRNNK O K N E K
nFINNKRE& SKRI®! Dr I Lné&ij NIt LSNIKAT
Introduction, bioavailability and safety of functional foods, pre
prebiotic and their effects on human health, natural antiogidents and t
human health, natumaicandrganisms and their applications in functione
dietary fiber and effect on colon cancer, functional foods for hyperlipiden

é
T

858 0UJT NnT NOGGNEIT ONT nr & EII B214)] KNE |
&unctional Properties cf drmoonents
KN I NgHNTGrEEIAN nExnjl iTNO Né &l Eé HNEK |
Prerequisite courses: Under the consideration of the administrati\

graduate program

GBGNNKET| 8l T Sl SilE&ILbeEIE A& N S KIEING

AT N
AT T NKBEETLRNTFT OKKNEIF T F NI NK
ql

LJi
KNIl nNEL
i K NT ijjn#HHA

Functional properties of water, carbohydrate, protein and fat in fo
action, Interaction of food components, role of comgttrseatsl igLcidyacter

improvement of foods

ZA n &\ RIGGNE L N NI NENK n&ij NI
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6 B.ORNKI N6 e KNNT gl NI NKé& A RIT USE
O &dvanced Food Analysis)
KN I NgHNTGrEEIAN nEnjl TN Néél Eée HNEK |
Prerequisite courses: Under the consideration of thefath@inistratiy
graduate program
ENKOTKA] IJTAlT I nNEOKkNENKLNnNnJIT Al
gART LOEEI ENKI NoéeKNNTI gl NI NKOO|] KNE I
6eKJINGT E KO & OO ENNo K| ENSST edirINe NI BIjLie K i i
6eKELKOGNET NEj KNnEG6h] EGO6€KNrFE6LE
Sample preparation, sampling, theory and principle of analysis,
advanced instruments for food analy$iemiceludinglysis techniques,
spectroscopy techniques, chromatography techniques, electrophoresis
analysis technigaggliftraction technique in food and food products

85@&31e 1 NJ] kI hijn] Ok NENK] KNS J&6 el NJ o
&od Safety and Risk Assessment)
KNJj I NgINTGnEEINH e TN Né 8 Eé ANEK |
Prerequisite courses: Under the consideration of the administrati\
graduate program

el NJ| klFhijA] Ok Nél NJ a0OmOrLjNEII NNE H |
rNrmKoouN;oKNLNKumleNEenKNTTKﬁ]G
ENKI N6 e KNNTI gqék N|] KN6JNT ef NJsLnarjE
81 EF NI NK@EI | KNST L o Jj ) Ckl-NAT ijniNf EQ kKNNEON KL
KNT T ] KNEnT én#Hij Ni

Safety and risk from physical chemical and microbiological; cont:
microorganism toxins, natural toxins, GMO, analysis and risk assessn
regulations and risk assedsvheht thai and foreign foods, case study of
and risk assessment in quality control system

ZA n &\ RIGGNE L N NI NENK n&ij NI
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6 B2De IOk Ng NKO &N K 1014
&hemistry and Blochemlstry §f Seafood
KNJ I NgINTGnEEINA nExnjl 1T NDILNDE &It Eé ANE K |
Prerequisite courses: Under the consideration of the administrati
o graduate program _
I I\Ih OKknNnE|] NI NEENJj ij Nt OOk NI Eé Q)
r]l al RSNOOENKI GNT nI<IINIOIOeELI\IIK|edr]
NT KKénpOk NENKE&TI LnEOeel ESNIT he
Type, morphology and chemical compositions of fish, quality
changes, quality contrbfe shadnsion, quality inspection, packaging
transportation,tygsiadicification and standard of fish products

.9
él EL
i NG

85B5PE NKI NEOj T ENKT hkl EEI ENI®LA KT Nj «
éExperlmentaI Design in Product Development
KN I NgHNTGrnEEIAN nExnjl iTND Né &l Eé HNEK |
Prerequisite courses: Under tion cdribaladministrative board of the
___ graduate program )
| SNOel NJLSNenGOKNOI | éNh @&l EN
N K KIIgCEIENI|nhIN1KNI|JnI=IHCI]OL|NI
N K KIF EEG ERNKFHEmbhBRE)] MNNI jnHHJOOK
Introduction, importance and concept of experimental design
development, experlmental design and statistic in product development,
product development experiment using computer software and case stuc

KNJhlymbﬁnphENKLl|ohJQNéL@gN6Ié6
6 BUAnkgnl | NI'T NI NI NKénRI L (6
&dvanced Food Mlcroblology) L 5
KNJj | NgIN®DAT K@PAOinEE hink j + NI Né &l EéF
Prerequisite cas@&4¥? onder the consioerat the adstiative
board of traduate program

MTc
—_——
ot Of —i

0T el Néel N6 eKNNI qénRT LOET NERONI
hAnREOhNJENT O el N_ | N O e KNONK NOI NiJr JKO éhl
T KI &1 N &5 ©ONIEINKSTK@IE - Bf NKOOT | T NE &I
I né\IIEIOIKII I K““J“r]CHIgrﬁrI Jdn [lIfj\FNI"'é||[E|,'EL’KIj\|éIUIJ|I\t|IE,NAK
éenHijNI I NIl NKE heNIl énkgnl | NTjJ NOKI J

Advargéechniques in food microbiology, including conventional v
and automated methods as well as genetic and immunological tech
detection of foodborne pathogens; new approaches in fermentation
various fermented foatkproneating microbes, microbiology in new f
preservation methods and controlling the microbiological quality of fooc
relating to current topics
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, T 6njij N

KNT] I NgNT ArenhENKOKA] T ENKL I
1 I OB&34

6 BBV OKE&nij nHHQI NI NK&nR
O &dvanced Food Packaging)
KN] I NGIN @E@Inf e f DION& & Eé ANEK
Prerequisite courses: Under the consideration of the administrati\
graduate program

0T é81 6k] nél ET KK@EmIijGiakEkaE nNijf ANEKFOG ¢
LSNIKAT eJ6eKol BOOT KKé&nijnHAHHQGK NEC
OT T | KAT Lij NI NT KK] NENLOOGT él Néé&nRI
0T el Ne&nRT L OIEEHE EMINKMK Qo 8 KKKE g h A G
6KNTKIétPTOOOO|KKenunHHQININKOOE
I NI NKOOENKeéeo©ol éfl eNOk NT SNo LT I KNj EN

O O Advanced food pachadifilling technology; flexible packaging, mic
packaging, smart packaging, active packaging; advanced technique in n
packaging; advanced technique in control of food packaging proc
temperature; advanced teahaigsis iand inspection of food packaging; la
safety issues related to food packaging; literature survey and presentati
food packaging

KN] I NgNT Ar@AhENKOKA] T ENKLIT 6h
8543E NK O | RIK[ED& |hONNE I TnE NLKNIT rEX(®E) 6 E |
(Agrndustry SMEs Entrepreneurship)
KNj T NgINf @iE@&infi ieqji il DIONE & Eé ANEK
Prerequisite courses: Under the consideration of the administrati\
gradate program

el NJTI INJ] Ok Nk n E|@HINIéd NER GGTKERBNME &8 |1 RN
| KNS JNT@NHKINUG VKN N K& NIEN T 5O FRoH\mel def 1
KNT T ij NI AN EOKeONENNEBYLESIANE] LT rimy T GEEEANT 7ij 1 INSe &x

Meang of small and medium enterprises; entrepreneurship;
opportunity assessment; feasibility analysis, business planning, source
system and related laws; SMEs promotion by government agencies

[ —

J N
K

-
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KNT T NgNT A p&ih BINKNKNLT KFKLEFT 8h]
1 @2EMKI NogéeKNNTI gl NEoéeJnohilEg oo eéeKn
#Advanced Instrumental Analysis)

KNJ I NoONIL2AHBEERTFENANn@E hngkj 1 NT Né &I
Tkl gnOl KNEENKOKN] kNiON& & R B NE@]
OEKMI g RI LOET NEcelJIJt N6éeJnoLo|] E6T K
InroEnrjil eelE
1 B2BNKO] ELNKI NES e Jn 18-. 4

O&Lemical Separations)

KNj | N:g3gd41d K&Oh WOEmMET 6T nNOI KRNk ] C

I k A EENGETF FEroL] SN N K KERNEKQ h BH NNKERHIO E 0N K &
el F NbB k RB\BOl KKRE 6K NKGRNHGE N NG @ @ BKG INGG &l KEIKNNG
6eKINGT EKNIDI OENKO] EFRr 1 Of Ol ir ceh ©

Principles of asmatechniques; distillation; extraction; precipitatic
exchange; electrophoresis; electrolysis; gas chromatography; liquid
super critical fluid chromatography; other newly developed separatio
chemical analysis

32860361 é61 6 k] nél E6 Gk k 0004
&ell Technology)
KN T Ng NOmER mnkfh NT N&g&l Ej 0oL |1
el NIJOTET nNE&éI E6Gkkaeéel ELNr EJng

~ ~ e ~

| NTAENKST T arji 1T SNAaERIBIFRI G| «H |61GK

Differentiation between prokaryotic cell and eukaryotic cell, te
eukaryotic cell culture, transfection of DNA into cell and expression of DI
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1 ®B6 goO®e I nT NET NOJ K D04
Marine Biochemistry)
KI‘@JNIlNﬁIEJe@m r]fhrt]K] I NT Ng&l Ej 0oLl 1
gnl oeJné&l EL K @1 N&i@b@@k@ﬁﬁmb

i-EEnITTérEOENKTKI &l NoeKNNTI gbk N

I

(

{'U<

rr ~ Ve ~ —_ ~

ONNKK@I | 6 TORENENKOYBLEEMed NBNET SN

Biochemistry of marine organisms such as crustacean, life cycle
reproductive maturation and defense mechanism, analysis and de
crustacean naturally generated and the ones prodocahllieosh farms
biomolecules from the sea, isolation of these biomolecules and usage in

l
E

1®B6 dl eT Né) GNYT AT NENKT NE § n 1%8¢ J i
Biochemical Laboratory Technigques)

KNjiN@MWﬁ%@MﬁEQmEThnKjuNT &él
OIOkI g n OEINBN kel el MEIdE§e E] GNT nT NI
1J hul EgnIOENKOjELNKohoneINeINE6é

6Eﬁ[]iEnTENKEgeLNKEnJJnITKnELh

Theories and techniques used in biochemistry lgdb@ratory, fc
chromatography (gel filtratioexemahgeh spectrophotoiviSryarfdVv
fluorescence), electrophofRASE&RDSIsoelectrofocusing), centrifugatior
techniques related to the use of radioisotopes

1 BAILIOOOG i §1 NENK 0004
&mciples of Nutrition)
KNT | N:gg NOmEER minkEfh NT Ne&lF Ej 0oL |1
gnl 0éeJnél ELNKEFNINK] KN3ijTTnNECf
OT nk NgI NAT ArJnlntk ENKI SNENIT &1 EKnN
Biochemistry of various nutrients essemiabifiandeirgf each
nutrient to human body functions, the principle of nutrition
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3281361 e61 6k nélE6] KT nl Ok Nogod ceGJ (
(Technology of Protein and Enzyme)
KNJ I N:gg NOmEE: minkEdfh INT Neegl Ej Ol |1
el NJLAJ Al TTQKNIT AT nﬁmiémsﬁe NEjL iK ADINE&E
EekI LNLT KQeélIEGSFKT ccGJ QOS6T €l NéeT NE
jNéTTT(M|<rhéTT§hHH’eWKN'mHEMNmmENK
T LNI EKKJ

Relationshiproétsire and physicochemical properties, kinetics, bic
and molecular techniques in preparation and purification of native an

protein and enzyme, applications of protein or enzyme in laboratory and

KNT I NgNT ] &N Kk TNILE NKTE | T 6
3HA4ENKSI NNOGKNAR]EOGTI DRI O] NEU32Z NG LJIn
&Advanced Medicinal Plants Tissue Culture)
KN I NGR] eENABDEMRITGI T &F EIFI NeENK] @
ENKO1I NNOKkAR] ESGT DRG] Nr Fh N@EEATr
ch ©0ENOENKT KNEOG Gk k O Nk NGNoT gnl C
6T DRFS] Nr 61 NN6knRj] EOS)] RI Ol knELK
FE1 DGOEHIOLNE]| Nkn E| #NATEEN] NKINIER K K

~

T eGJ g1 NrF ENKLAEGEeKNNT gLNKT Al E

N

Oc¢ (D¢

Medicinal plants tissue cultures, advanced techniques including i
elicitation, fermentation, hairy root culture; further application using cult
for sources ohdaop metabolites, plant models for biosynthetic studies, °
plant cells biology studies, plant metabolic engineering, enzyme fol
synthesis

ZA n &\ RIGGNE L N NI NENK n&ij NI
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57@620 e JNn &l Ej k NT ij AnRHHQT KKJ § 34
&hemistry of Natural Products)
KNJEeNa@ KEin@ TNJ ol RT gl 7 &F EIl NeNKJ @
enHLIT AT NI NEGEeJIJn Ok Neéen#HLJIOOOOL
6utﬁgLNt|quKNTNElnTtNrEKKméBGc
JT Nk 61 K1 NT ] NaEBONEGNLT N K BKOREEK N N- I Napa
Ol ke Nkl ] hQOKk NLNK] KNEFTTaAarJdncl 6T K
LEARLNKENE] K NTijnHHAQT KKJ g NT NGOXINE
ENKiI NL Q&K &N kij B FROOIeKIKE] § NT N @& E k n n
Chemical and physical properties, biosyntheses, and pharma
industrial applications of secondary metabolites of various classes inclt
phenylpropanoids and -dbikv@ateompotergenoids and steroids, alkaloids
and nitrogenous compounds; fundamental in separation and purificati
constituents from natural products based on chromatographic techniq
identification of chemical constituents tfoatsnatural pro

O«

3401 LAESOEKNNTI gél Ej k NT ij 6808 Q1 KK J
(Biosynthesis of Natural Products)
KNI NGR] eENGOERITGlI T & E€ HNEKKJ

OIKnEIﬁrJNeIEIEeQ[KNEPTEIoeKE
gnl oeENHCE KNRENKGEHE| NI NTAngni LAEGSé
0l eT NéenhoNlT 6eJnol NTJ NENKoOoIFT eGJ qo0l
i KNTijAnBaAQgElI ELNKOJ OT T I cekdetd® &N Hjj K N
T KKIGNT NOT NJOIknET nr IJNeéel ELNKG6JOI
6] KT Al Ol Tk NEOGNENSJIT OO Gnol T 00

Origin of building blocks in skeletons of natural products; ch
biochemiozdctions in living organisms; methods in biosynthetic studies
metabolites from natural products; using techniques including chemist
molecular biology to elucidate theroswiocstragkationships of secondary
metabolitassinthesis of natural products based on origins of primary me
carbohydrates, lipids, amino acids, peptides, proteins, phenolics, shik
terpenoinds, steroids, alkaloids
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576t ABNKESNI T h L OT K6 e KELKONEKI-MNES e Jn
&hemical Structure Determination of Natural Products)
KN I NgR]T @ENIOEMRIIGT & E€HNEKK]J
IKﬁEENKlNéeKNquoKNE SNIThLOT

6eKELKONEGAHT CBIGION H jCEL &Y ThesTT e T61El| d
I NDr T fOkNnEI ANG GI NNIT NEL 6] E6T KLSGE] |
K6JT Oel N6TTO6T FKQ I TIF]hQOKkNLST I K
| N6 e KNNI qLraf ool éé Ne@ NELNKERT KK

Strategic approaches in structure determination of natural product
magnetic resonance spectroscopy and other spectroscopic techniqu
characteristics of natura$, prorduding flavonoids, coumarins, chromc
terpenoids and steroids, alkaloids, amino acids and peptides, and
stereochemical analyses based on spectroscopic techniques and chemi

3B2HNKLEAR Ok NTTKij 3 @ik E] 0P WK & NE
&eparation and ldentification of Natural Products)
KN | NGR] eENIABEMRITGIT &1 Ej OOL 1
OT1 eNhOkNenRITTIFT & ENKI N&enj Ok N
LEAR O] ELNKOk NENKT $ M®EIT @i KN TKIKN G O
I NEENJ ijNi Oéen#HLJT ninfidedy EWitiaviofet) KNNctear e
magnetic resoQaDoddSS spectroscopy

Conceptual protocols in researches and developments of
natural origin; phytatisengening; isolation and purification methods for
constituents from medicinal plants; identification of chemical constituer
products based on physicochemical properties and spectroscopic tech
UV, IR, NMR asdpeatroscopy; laboratory techniques parallel to lectures
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