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walwlagnisens  wihefnnuanuiugeureInmznssuNIsuImsananssaaen 7
TnglsiumbeAnlunams@nund 1

I 1 AaSeun 2

ne.751 UfduiusvesesrusenavamsiunszuIunswlssy 3 vein
Na.7xx/8xx v hen 2 3 v
39 6 w28NA

I 2 AaSeun 1

n8.8xx v aeN 3 3 UUIBAR
n9.8xx v aen 4 3 UUIBAR
594 6 NUILNH

o/

unﬁnmaaué’ﬂﬂmauﬁ’a (Qualifying examination)

U 2 naseun 2

19.890 FuuuInenransuazsmalulagniseng 1 1 BEAe
n19.901 AINYIUNUS 9 gin
593 10 whene

UnfAnwaaulnses19eninus (Proposal defense)

U 3 nASeun 1
19.901 INYIANUS 12 qefia
593 12 BUBAA

I 3 AaSaun 2

n19.891 AUNUMNOINEANERTaZALULaEN1T911S 2 1 NuEAe
n9.901 Inenus 9 MEAn
594 10 wu28nA
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U 4 naSeun 1

19.892 FULuIMINeNfEnsLazmAlulagnisennng 3 1 dhenm
19.901 INUIANUS 9 uqefin
59U 10 %280

I 4 anaSeun 2
n19.901 INUANUS 9 Qe
593 9 28An

UnAnwa@auINe 1 Unus (Dissertation defense)
3.1.5 A1B5UYS18IUN

19.600 MIINUHUNTNARBIFENS UNUIFMOINemansuazmalulagnisens 3(3-0-9)

FD600 Experimental Design for Research in Food Science and Technology
FBsmeaEniRdmsunSIsemanemansuazimaluladnsensednadusruu newiy

NsNeENUNInaaeslunuITyeggnaesaziviay mmﬁ’jﬂmﬁmeﬁ%’agmmaqﬂwamﬁ

2BIRN

Statistical designs of experiment for conducting research in food science and
technology. Topics include various designs of experiments and selecting appropriate

designs. Analysis and interpretation of data.

N8.601 N15AATIEHOMNS 4(3-3-10)
FD601 Food Analysis

quiuazndnnisiengiomnanamenin 1ol wargadiinedesioslletugmaonau
nsUszgndldlumuddemenuineimansuazimalulagnisenns  anuAImthvesnuidesu

NMFIATIEReMS In1sAnwguuUenanIuil

Theory and principle of chemical, physical and microbiological analysis via advanced
instrument and applications in food science and technology researches. Current researches

in food analysis. Field trips.

39



uAd. 2 Us.n. nemansuazmalulagnisens mangasusulse w.a. 2563)

na.751 Ujdunusvasasausznavamnslunszurunisulssy 3(3-0-9)
FD751 Interaction of Food Components in Processing

auURamTi wasUfduiusseninni Wiy anslulawse wagludu Tussuveimsn
1 av o d' 1 =Y av o 6
Juadatu Iiw 1aa uagduq luseninnssuiumsudsguanmsiasmsiiuing) navesufduius
FOAMNINYBINANT NN

Functional properties and interactions of water, protein, carbohydrate and lipid
in food system of emulsion, foam and gel during processing and storage. Effect of

component interactions on food product quality.

N8.603 UszanaAuinaIngrmansiasinalulagniserms 7(7-0-21)
FD603 Comprehensive Study in Food Science and Technology
msUszananmuimeiAnemansuazinelulaBnisomstemadugadiine
2113 1ALIMT NMIUUTIUDMNNS IMINTINIMNT Uarn1sUTEAURMAIN
Comprehensive study in food science and technology focusing on food

microbiology, food chemistry, food processing, food engineering and quality assuarance.

19.700 s2108UIReNeINeAdnsuazimalulagnisenis 3(2-3-7)
FD700 Research Methodology in Food Science and Technology
N13NLAUITEN A UINEIMIanswasAlULlagn1501975 N1sUTEENAlInaNNI9
adAluNISIY NISITEUTDLEUBIATINITITLAETIENUITY NSITEUUNAINITE N1TUILEUD
NI UM USE R U ALAY IR warmTIATIEiunALATe
Planning for research in food science and technology. Statistics applied in
research. Writing research proposal and report. Manuscript preparation. Academic

presentations for national and international conferences. Writing research article critique.

n8.739 ms’imswzﬁmmLﬁﬂﬂumms 3(2-3-7)
FD739 Risk Analysis in Foods
a ¢ = I~ = a aa &
ATTIAINCUAIIULAYININYATIN LAN LLASYININ "U’]ﬂﬂ']i‘UiIﬂﬂE)']%?iV]llﬂ’ﬁUUL‘U@u

A5USEAUANLLEEY  N1SIRNNSANLEEY  NSERANSANLLEEY  warn1sAnaulalneanfenis

ANaa A

Wasgntafennudes fdiTiandauUsmaiugnssy In1sAnwigauuenaaiui
Physical chemical and biological risk analysis in contaminated food. Risk
assessment. Risk management. Risk communication and decision making by using risk

factor analysis. Genetically Modified Organism. Field trip.

40



uAd. 2 Us.n. nemansuazmalulagnisens mangasusulse w.a. 2563)

N0.788 iAfinAusd 3(3-0-9)
FD788 Flavor Chemistry

Tassaamaadiszdilinana nmsdaased Mslngest wagnsUszgndldanslvindusa
Tuons  Sumsisevesansiinausatuosiuszneusnag seluszuustassomsuarlueinis i
miﬁﬂmamuuaﬂamuﬁ

Molecular chemical structure, syntheses, analyses, and food flavor applications.

Interaction of food flavors-ingredients in food models and foods. Field trip.

19.801 AMUAIMLINIINITIATIZHDINAS 3(2-3-7)
FD801 Trends in Food Analysis

Arufmtirenisiiesgiemaiieiinistugs  nsUssendlEEnsieseie g
TiunnngauiulseLane I shazanIun sl ﬁmiﬁﬂmcﬂmuuaﬂamuﬁ

Advanced techniques in food analysis. Applications of several advanced analytical

techniques in food research and industry. Field trip.

n2.826 ayIIMETzAUlaANAlUIMITVUES 3(3-0-9)
FD826 Advanced Molecular Microbiology in Foods

s a [

ANNEIAYTRIEsHUENTIN teuleyl uasndndaingaunsdduasevduluseauluiana

[

nsUsynaltinatian1adyinerseauluena Ped wazedllun1sinser 9unsd wastiluana
#1ae) Tundndeionsuas IngAuildlunmsudne s Jamsduaseindndusiangaunidiie
Uszgnaldlugnanmnssuens dnsfnwgauuenaniud

Importance of molecular genetic material, enzyme and metabolites from
microorganism. Application of molecular biology, biochemistry, chemistry for microbial and

bio-molecular detection in food products and ingredients. Microbial biosynthesis pathway

for food industrial application. Field trip.

N2.827 qa%ﬁ‘wEJWI']\‘iqﬂa'Mﬂ'i'ma']mi‘??ugﬂ 3(3-0-9)
FD827 Advanced Food Industrial Microbiology

n15UszenAldnunIeRadiinen il uall Imnssuiugmans dmnssulusiu
LLaﬁmﬂﬁm%’JmWﬂ'ﬁzmumimﬁmﬁ’m%mﬁﬁaLLa3maﬂ'§$qﬂﬁ15ﬂuqma’mmimmmﬁ i
miﬁﬂmamuuaﬂamuﬁ

Applications of microbiology, chemistry, biochemistry, genetic engineering,
protein engineering, and bioprocess engineering for research and food industrial

applications. Field trip.
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n9.828 @1swlueInIg 3(3-0-9)
FD828 Toxic Substances in Foods

yiawazunaailinreEsieangadn  nalnnisassansivlusssud  wunluady
yosasivuaznalnmainfivludeddin Sagideuuems asUudeu wazaudufiveesas
Yuitou miﬁwﬁLﬁ@%‘Lﬂ‘tﬁ%%’j’]ﬂﬂi%U’JumiLL‘Uigﬂa’]Wﬁ Msdanisiuansiwiionnudasady
Tunsuilan TnsAnvigauuenaniudl

Types and sources of microbial toxic substances. Naturally toxin production
mechanism. Its toxicokinetic and toxicodynamic in living organisms. Food additives.
Contaminants and their toxicities. Toxic substances occurance during food processing.

Toxic management for safty comsumption. Field trip.

n9.829 mAluladdrnmamnsdugs 3(3-0-9)
FD829 Advanced Food Biotechnology

N13YI0IN1IANNINAumalulagdinin wmalulagnisvdn Jenssuiugenans
Fennssulusiu uluwelulad wazdanmans lunisiaunszuIunIsuan NsNUinYILazussy
fuat MaLfiuUszAvBamuarUseansuaniingsiinged MafiugaamalnuIn1suese1vs
Lare1MIAALUAINUENTTY Hanwazkaldelunisldimalulagdanmlugnamnssueims &
nsAnIgaLUBNan T

Knowledge integration of biotechnology, fermentation technology, genetic
engineering, protein engineering, nanotechnology and material science for improvement
of production process, storage and packaging, Analytical efficiency and effectiveness

improvement, Nutritional improvement of foods and genetically modified foods,

Advantages and disadvantages of biotechnology in food industry, Field trip.

nN9.836 n13AUANANUABANETUaMNSUATILUUTIARIUSEANS AN 3(3-0-9)
FD836 Food Safety Control and Efficiency Models

winnsuaz T ginsAsuamessuasemamenn il wazdinm Ty
nIzvIUNILUIgUeIms f]ﬁaﬁh’fmuqmé’umwsﬂ,umzmu NaUIgULazNITUIIYLIMIT N3
Ansgilvsunsutuiu Wawnsudefmunidesiudmiunsufoinig warannuauings nns
Usziliumsifiwesiifintesiumuasndseis nsmsiaaoumNgniowesUszansnngs

AIUAN N139TIUTEURUUTIRIUTEANTAMTUNITAIUANNTEUIUNM INEND NS
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Analysis of changes in physical, chemical and biological hazards in food
processing. Factors for controlling hazards in food processing and food packaging. Analysis
of prerequisite program, operational prerequisite program and critical control point.
Assessment of food safety related parameters. Accuracy checking of control points.

Evaluation of efficiency models for controlling food production processes

n9.837 TsmewnsiiuivguRlumsinazgiad 3(3-0-9)
FD837 Emerging and Re-Emerging Food Poisoning Disease

AuLAnE19slsAe i uivgTRlusuazg VAT nsiud sunlamisdaiad
#39IMeN wagtugnIsuvesgaunidnelsafisiormadunive dadeivinli Anuguussveslsa
T5UPINYN Lﬂ/lﬂiuiagmﬁLﬂi?%ﬁ%ﬂ@ﬂ%’]\‘iﬂa%’ﬁ%Eﬂ WA UNITWALY U uNSUOINUY LagUNTNNS
AIUAY nsdiansseuinveslsreluie

Differences in emerging and re-emerging food poisoning disease. Biochemical,
physiological and genetic changes of foodborne pathogenic microorganisms. Factors cause

disease severity. Epidemiology. Advanced microbiological analysis technology. Correction

plan, protection plan and controlling plan. Restricting food poisoning outbreaks.

N9.846 MIIeBUATHALNEASsTaWTTUGS 3(2-3-7)
FD846 Advanced Food Product Research and Development
nslmadanaznisnaununisaassdugslunuidouasiaumdnduslng ns
W WAnA L Tnnssu
Advanced techniques and experimental design for food research and

development of new product. Innovative food product development.

N8.847 N1FAATINAMANNIUTEEMTUTEVUES 3(2-3-7)

FD847 Advanced Sensory Analysis

1% '
LY =

3'§m§mmaaumaﬂazamé’ma“uuq\‘iﬂﬁﬂumiﬂszLﬁu@mmwmﬁmﬁmsﬁm:ﬁﬂ’l'ﬁEJazJ%JU
YoUslna inallaadnduganldiudeyanmaaeuniussamduda
Advance sensory analysis in food quality evaluation and consumer perception.

Advanced statistic techniques for sensory data analysis.

N9.857 @UUANILANNITNINVDIDINNT 3(3-0-9)
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FD857 Physical Chemical Properties of Foods

miLﬂ?{ammaamamﬁmamwL%ﬁﬂsuaaaqﬁﬂﬁzﬂaummiizmwLLUigULLazLﬁU%’ﬂM
USinanhdasy anuzedonta naindiadu Tnuuazas audfmanszuaine, ERIEIeh
aavestluty UATsnsiRedina warnsidsuuladdasadienead anufnniives
AR

Physical chemical changes of food constituents during processing and storge.
Water activity. Glass transition. Emulsion, foam and gel formation. Rheological properties.
Solid-liquid phase transitions of fats. Browning reactions. Rupture of cell structure during

food processing. Advanced research involved physical chemical properties.

n9.858 A WAndans 3(2-3-7)
FD858 Food Biophysics
anURn1eTid@ndvetenns INandvealusiu TWEndvesluiu INEndwaznalnns

o Y

yhauvesansiugadn. AnudutusSsautimdasaiessyuuemsidudeu msUszney
%ul,aqLLazamaaamﬁﬁmaqmuﬂszﬂaﬂumw%ﬂ%mmi nsmununsUanUdesluomslae Tand
flpssaeszauunlunaglulas nmsauRun1sges wagmigadulaeniseanuuulasiainaenis
wialulagadelninainudafdndonms

Biophysical properties of foods. Biophysic of protein. Biophysic of lipid. Biophysic
and mechanism of antimicrobial substances. Structural properties relations of complex
food systems. Self assembly and components property balances in food matrix. Release

control in food metrix by nano and micro structural materials. Digestion and absorption

control by food structure design. Modern technology in food biophysics.

n2.859 n1sUszandldinensualuaivig 3(2-3-7)
FD859 Application of Rheology in Foods
autAmeineInseuavesemnsUssianveamal Awosuds uazvesuds msinsei
autAimainenszuaresszutems mavszgndldteyanisineinssuavesenmaiiienisaiuny
LaviRnAuANEAT Ao AnuivthmamaluladiAeadesiuinenssuavesovng
Rheological properties of liquid, semi-solid and solid food. Analysis of rheological

properties in food system. Application of food rheological data to control and develop

food product qualities. Advanced technology related to food rheology.

N8.867 NFATINUUUINARINNANAAIEATIUNITUUTTUDIMNS 3(2-3-7)

FD867 Mathematical Modeling in Food Processing
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NTIATIBINTLUIUNT NITHAIILUUTIADMNANAAMENT N15UTEYnAldiodasIent
uaziBisiavfioudlvdamnlunszuiunsulssionns  nmsadauuuiaeadulndaoa a3
#519UUUTNADINNIAUNAAIERT  NITESIUUUINABIN NANAFIERTVDINITANUNAIINSDULAY
waaslunsulszvemns

Process analysis. Development of mathematical models. Application of analytical
and numerical solution methods to solve the problems in food processing. Emprical

modeling. Kinetics modeling. Mathematical modeling of heat and mass transfer in food

processes.

N2.868 WAFENSNITUITY 3(3-0-9)
FD868 Packaging Dynamics
‘wqﬁﬂsm‘mawamami‘ﬁuaamﬁmﬁmsﬁuasm%uzussqiwiwmsmuda NNIATELNALLAY
nsduaziiouresszuunTuruITINSoundnsnel aulfuaznisesnuuuianiunszunn a3
NAFDULAZUTEIUANTIOUEVDINYULUTIIUANIETIA 0 ﬁmiﬁﬂmgmuuaﬂamuﬁ
Dynamics behavior of product-package system during transportation. Shock and
vibration of product-package system. Properties of cushioning materials and cushioning
design. Testing and evaluating the performance of package in simulated conditions. Field

trip.

n9.876 wallansiulawmsn 3(3-0-9)
FD876 Carbohydrate Chemistry

aaa

audiniuail e uazsifaiiivesaslulawmsn UfAsenadvesasluleawnse
UfRselddauusanilulawnsn msdsegndldeflulamsadmiunandneififdnvasiay ua
Y0anszUIuNIsHUszlnaziiusnwsanisiulamse 35n1sluadlunisimsziiaisivlawmse
ANUATITNYeINWIdsmuadiasiulawnse

Chemical, physical and functional properties of carbohydrates. Chemical reaction
of carbohydrates. Chemical modification of carbohydrates. Application of carbohydrate in
special characteristic foods. Effect of processing and storage on carbohydrates. New

analytical techniques in food carbohydrates. Advanced research in carbohydrate

chemistry.

N9.877 wAlAUA 3(3-0-9)
FD877 Lipid Chemistry
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auUAnaaiiuazBatnvedUanlduslan #avein1sulssusieasdUsenay ALAY
M wazaudRdanhnvesdtaluseuvemns Uisenvihlvatadeunmunin 35 sivnanldlunis

a

AATIzaln ANUANINTNUNIWIREAUETRDYNT

Chemical and functional properties of edible lipids. Effect of processing on
specific constituents as well as stability and functional properties of lipid in food system.
Lipid deteriorative reactions. New techniques in lipid analysis. Advanced research in food

lipids.

n0.878 Tushuluamnadugs 3(3-0-9)
FD878 Advanced Food Proteins

o w

auduiussenindasadwarauCRdamindfd fyvedusiu Jadefifnadonis
WasuwlaslassaanazanifidaniAvestusivluszninansudsgunaznsiiuine duns-
Asewedlusuduansdulussuvemnsiiddey Jadeiiinadonisdnuusiusiy nsuseiiu
AN MvedlUsAY ANuiImthvesnuideiulusivluems

Relationships of protein structure and important functional properties. Factors
affecting structure and functional property changes during processing and storage.

Interactions of protein with other important components in food system. Factors affecting

protein modification. Assessment of protein quality. Advanced research in food protein.

n9.879 TaiAfiomstuge 3(3-0-9)
FD879 Advanced Food Biochemistry

aa o o

ﬂ’]iL‘LJ?iIEJULL‘LJan’N%’Jmeﬂ’lmyﬂuﬁimanQWMﬁéflﬂLLﬁiwﬁﬂmiLﬁ‘ULﬁIEJ?LLaﬂuiz‘wﬂ’N
nIgvIuNTwlIgUImIs Paseiifinasonsiudsunlasasnsidenidovewdnsaeions
ANATINENVDIUITEAUT AR U1

Importance of biochemical changes in food raw materials during postharvest and
processing. Factors affecting changes and deteriotations of food products. Advances

research in food biochemistry.

N9.886 lalnsnaaasynaInig 3(2-3-7)
FD886 Food Hydrocolloids
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Snwais auth wasuthiiveslelasroaaosnluang  nsldweduanailss wedusaa
Isadnudsuaziusiivegnslaegrmiaiesutuasduiiodiuanunids  liiaeanieilduly
91913 dUATN381TENINNlElATABARRYALAYEINUTENDUTDIDINIT AILASAINIIATINIEAINTBS
lalnspoaanen AnunTIvvesuIdenulalnsnoaaneniue1ms

Characteristics, properties and functionaliy of hydrocolloids. Application of natural
or modified polysaccharides and proteins in food products. Interactions of hydrocolloids
and food constituents. Physical and chemical stability of hydrocolloids. Advanced research

in food hydrocolloids.

N2.887 #1959 MNILEINAT1IGUAIN 3(3-0-9)
FD887 Functional Food Ingredients

b4

NUINVOIANTOIMITHATUATNAVNINT LA DTLUVVITNNY  AIUFURUT LN

[y a

ﬁ?’i@?ﬂ?ﬂﬂ%uﬁ%}’]ﬂ?ﬂﬂﬂwLLagﬁWiﬁWﬂﬂJ N358UTTA  NITNIUEDU WazNISANYILEDETAINYDY

v 9

ansemsiasuaiavankarasaAgylundndueiemsiasuasiegunn
Physiological roles of functional food ingredient. Relationships between
functional food ingredient, active ingredient and functional food. Identification, verification

and stability of functional food ingredient and active ingredient in functional food product.

N2.888 InerAansuaznalulagomTUNTUEN 3(3-0-9)
FD888 Advanced Dairy Scinece and Technology
wa = = va a v o A g ¢ a o ¢

auUAn1anNIgnIN n1aad sadsautAadinivesasnidussrusenoulunindue
9115UL N5UAsULUa990903AU TN UTUUIULTEWI19NTEUIUNITNER BUATASB1TE 1IN
1 a o I3 ¥ L3 s a I a
drunanlundndusionnisun nslruseluvvivesesausznavluuy Ineinisludlunisuda
NAR U1 TUL

Physical and chemical properties including functionalities of milk component and
its changes during process. Interaction of dairy ingredients. Utilization of milk constituents.

Emerging technology in dairy processing.

n9.889 Amendansuazmaluladnisuanudssnausd 3(3-0-9)

FD889 Flavor Release Science and Technology
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ﬂalﬂmiéfﬂLﬂiﬂsﬁﬂﬁusaisﬁﬂuLaqa%a\immiﬁﬂufmqﬁ‘u NITUIUNIINER WAYNIT
Ausnw Jademanienm wafl Saadl wazgadainefifinadenisuanUasenausa nnsld
wuudrasssadamanslunisnensainslasuaesndusalunuuitassems finsinuig
NuUeNANILT

Mechanisms of molecular food flavor syntheses in raw materials, production
processes, and storages. Physical, chemical, biochemical and microbiological effects on
food flavor release. Mathematic models for prediction of food flavor release in food

models and foods. Field trip.

19.890 duUNUIMNIINIAERSUAZINAILTaBN1591%15 1 1(1-0-3)
FD890 Seminar in Food Science and Technology 1
AstaueAnuimnuissluavineaansuasnaluladnsermsluiated
Aenfunmsviddedmsunmsvinine dnus
Research progress presentation in the field of food science and technology on

topics related to thesis research.

N9.891 duuuMIngIAaasuazimalulagnisenns 2 1(1-0-3)

FD891 Seminar in Food Science and Technology 2

FUIAUNDU : @DUNIU N8.890
msﬂhLauawamﬁ%%aLﬁudau%ﬁwaﬁwEJwﬁwuﬂwé'ﬂfqmsU%q;me%’m;mwﬁﬁm%m
Research result presentation related to the thesis in the Doctor of Philosophy

degree program.

N9.892 dunueINeaansuazmalulagnisennis 3 1(1-0-3)

FD892 Seminar in Food Science and Technology 3

JUIAUNDY : @OUNIU ND.891
mi‘ﬁhLauamamu%’ﬁqLﬂudawﬁwaﬁwEJWﬁwuﬂuwé’ﬂqmiﬂ%zyﬁyﬂﬂ%’ﬁzjcyﬂﬂwﬁﬁm%
Research result presentation related to the thesis in the Doctor of Philosophy

degree program.

19.893 AUNUIMIINIAIEATHazIAlUlagN15aIW15 4 1(1-0-3)

FD893 Seminar in Food Science and Technology 4
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JUIAUNDUY : @DUNIU ND.892
msinavenanuIteduludiuniawedivendnuslundngn sy uivanau dadn
Research result presentation related to the thesis in the Doctor of Philosophy

degree program.

n2.896 Wadatagiumeinermansuazinalulagnisems 3(3-0-9)
FD896 Current Topics in Food Science and Technology

v v a

v o s = A
’JGUE]‘ﬂQQUUVILﬂEJ’JEUENﬂ‘U’JV]EJ’]ﬂ’]ﬁ@iLLazL‘VlﬂIuIaEJﬂ’]SE)’WI’ﬁ UVIﬂ’J'WiW]u’]ﬁuI‘-UIu
Jaqdu

Current topics related to food science and technology. Recently published

articles in food science and technology.

n2.900 Anednus 36
FD900 Dissertation
n1sainalasansIdeuaznisaniunisidedunsliiinesdadnug naluaiviiv
IngeansuasialulagnisormsluseauUsyanud ndin Nsleui nerinusiaziieaue
Fneninug erfuinermansuazinalulagnisenms ns@euseaddodiomeuns 1585554
Tun15vId8taz 35 TI0TUNSINELNINAIWIBINIT
Research proposal generation and research methodology creating a novel
knowledge in food science and technology in the Doctor of Philosophy degree program.
Dissertation writing and presentation related in food science and technology. Research

publication. Ethics in research and publication.

N8.901 Inerdwus 48

FD901 Dissertation
n1sasielasenisidenarnisadunisidedunelviiinesdaius ndluaiviv

IngrmansiazimalulagnisemislussauuTyainudadin n1slsuingrinuswaziiiaue

Ingniinug Rerivingimansiazinaluladnmse s madsussanAdoiilowsuns 13535

Tun15v13981ar 2385550 NSNS HAIIWITINTS

Research proposal generation and research methodology creating a novel

knowledge in food science and technology in the Doctor of Philosophy degree program.
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Dissertation writing and presentation related in food science and technology. Research

publication. Ethics in research and publication.
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1. fianuianudnlanannisideulasesnidy LagnslgusgnunIeivns
2. @3909AANL3 InaiaNuIde
3. ansaundlelgymmessdouididemanemansiaegradussuy
4. @NSIYTAINTANINIAINDIAAINIAN) Tun5viTide
5. anansoldiedesile gunsal wag/viemadafiiedostunuide
6. annsaldialulagansaunalunisduaudaya
7. ansaldrnuineedamans atia waglusunsursuimeslun1sinseinanis
NAABY

8. eIt AUINANIUNITIIINT LN ULA A liag19gnABaTUTEANT AW

9. anunsavheusuiugpulieg iU sEangan

51



uAe. 2 Us.adnemansuazinalulagnisemns (ndngnsuiuuse w.e. 2563)

5.3 9741781

Qe

< 2

1) EUSURANSATUUT U WUU 1.1 aangUgufaanNIANISAN®IA 1 FUUN 1

AR}

54

2) dmsuddnsatuuigaiin wuu 2.1 awmsieudusnianisfinen 1 3uln
° v Yo & & a = = & ] = A G A
3) dmTuldSaTuYS Y193 wuu 2.2 amedleudawinian1sfingi 2 Fuli

5.4  MUIUNRUIWARA

[%
o

1) dmsuddnsatulSyyln wuu 1.1 48 wiene
2) dmsuddnsatuuiayanin wuu 2.1 36 wiene
3) dmSuddSatulsyans wuu 2.2 48 wene

5.5  damuuan1svining inus wasn1saauinauauUn
5.5.1 AMS1INeHNUS
5.5.1.1 M5YiNIneInus wuu 1.1

msmdumsyiuaraeuineinus Wdulumudeteruresningde
SIFUANERNS INPIBNNSANWITLAUUUTARNANET W.A. 2561

(1) thnwasmeifouiingdnuslédusmenusnyenisane

(2) dhAnedesininerinusiduntwsingy

(3) 8931NANLLTIUNTNYITNUS LAY WNANYIA DLEUBLATLATY
WednusdenmznITUNITUTMIMaNansT aelu 2 mensAnwiunAtuainidd@ne Wiolw
AnUARNEINEIran SLazmeluladurafienansEfiusne Inerinug waznssumsInetinug
sylaitfennin 5 au waldifiu 7 Ay Feagldduuzidtindnen susaeuldlassinendnug
wazauINeuNUs

@) ennsEiUinunivendwus T Sulumanasiunsgiundngns
sEauUufnAnwIvesdinauAuenIIUNITNITEANANY

5.5.1.2 NISVINGITNUS LUU 2
asadunisiwazasuineniinus idulusudeTeduaes

UNNINYIFUSITUANEAS INAIENNSANWITLAUUMANANYY WA, 2561

(1) ShAnwvzannzifouriiverdnudls defnwismedvuiudalidves
11 2 MansAneUnd Seszruedvazaulisini 3.00 lnedesdeuriuseivuaslites
71 12 28As

(2) thnwnazaanzidouinednusldidonunsaeuinauadiuas lé
320U P (W)

(3) WnAnwdesininerinusiduntndingw

(4) %8991 AN TIUVNINGILNUT WA UnANEIABILAUDLAILATY

WeinudreaneNITINTUTMTTEANgNTT e AN UARMEINgImansuasinaluladusiany

52



uAe. 2 Us.adnemansuazinalulagnisemns (ndngnsuiuuse w.e. 2563)

917159 US NN TNUS waznssuNITINeIdnus srulddsenii 5 au welidiiy 7 AU 99y
TrmwugindnAne) s2UM%a@aULANlASANSTNUS wazaauIne1dnus
(5) @138NUEnyInendnus Whdulumunawiaasgundnansseau

Undin@nwvesdtinanuamenIsinIsnIsenu@ne

5.5.2 N1SaaUINeTNUS

o =2 g

(1) WnfnwazfesanngiSeuinerinusliasumuduiunthefniimuunaiy
yéngms TunanmsAnnfidudnfeweiausinednudiensaeuuazudsnnudiusaey

(2) ¥nAnwaedesasuniudangulinumuinueifdvualilussid ey
UANINYIFUFITUAENTIPIEN1TERUNBIANUTEWAGUTUNSAN v TuszRUTMTInAnY w.a.
2559 rouduveaeuinerinug

(3) lewn@nwudsmnudusaeuineiinus Waaufudidennznssunis aeu
Inerfinusanyanadaduauenssunisaeudlasdineniinug msusadanssunsfiuduvie
Wavuudasaznszyildlunsalifivena uazeudndy

ot 1m3sNUTnu I inududnuarennsEiuinuineninusin o1l
nssumsaeuineniinusly uideskifuuszsunssunis unzfesdraeuineninusieynads

(4) 9191594 @ouIneniinus iiduluaunasdiuinsgriunangnsseiu
Uaudin@n®1ueea 1INUAMENITUNITNITRANAN YT

(5) nsaevinerdwus Tidulunussidevnazdodinuvesnniinedy
s35uranT warnsaeuinednusfiagldnasedu S fesldufduenduviananznssunsasy
Inentinus

(6) msaevuinednuslsilaslames Tnadalendliyanamluidnsiuiianis
aauIneinusla

(7) nseifiunsvi waznsaeuinerdnus duluaudetaruvesuminedy
5ITUAIENT T19NTANBITZAUTUNAAN T WA, 2561

5.5.3 n13euInnuauUf
5.5.3.1 @wsuinAnwiiuy 1.1 GhengIngridnug) aaui’mamamﬁ’ﬁiéﬁum

MAMsEnwil 1 Aeameifeunedvn Sesznousnensaeutedeu uwagtinilar nslduly
panaeivesdinuAuEnsIININTgANAnY LAt TR U sannsaeu TRt Avo s
uvingdelumnedl 9 msaeulszanamui msseuinnuatR warmsaounwIRaUTEIMe
1o 47 lneauznssunsaeuinauauiAdedlaiuauiureunAnenssunIsuI M Manans

AznIIINITARUinAMaNURTIwINeg1atiey 9 au FelsEnaumee1asdLSURAYEUNANEaNT 3

AL UAre1A138UTEIMANERS WeuiudeuinauaudR nelu 1 U ndsanindnm

53



uAe. 2 Us.adnemansuazinalulagnisemns (ndngnsuiuuse w.e. 2563)

5.5.3.2 @USULNANILUU 2 (@nw151839 %88V Ine1inus)

o = |

(1) dnfnwazddnsasuinauaniflafAnwiwazasuniusiedvily
Meindiiunaeividensamudliites 12 miwhn dwsuiiirAnnidusaiyanin ey
livfoundn 18 mieAn dwsudiin@nuitdnsaiayyed wazasuldlisnningzdu B (Arsedu
3.00) luwsiazsedn

(2) nsaevinauantivseneuludienisaeudeidauniang i) uaz
msaeulInUan

(3) YnAnwfidauautinudeulads (1) aefosduniusiusie
néngns ieveaouinauantAniely 5 mamsdnw duanfulanmansfnwinsniifudh
Anvlundngns Saziuasgnooudessnanmeidoutnfne

(@) Unfinwazdosgauinnuand@lilisedu P (W1u) nelu 3 Ass

[
Y

fingtuaggnaouieeenainnzileutnfny wasnanisaeunnasasgniuiintilussideou Tu
nsalnaeuliulnAnw19rAesduauTIuIa1vIv evedsuasilminiglusseziian 1
=
oy
5.6 N19LAIYUNTT

5.6.1 UnAnw) wuu 1.1 awseameidouingrdnuslanuwsmauusn

5.6.2 1infinw wuv 2 dnAnwagldnsaeuinauaudflefnwiuazaouriusedyly
i TsRukareiyionsinudilitdes 12 wieda dwsufdrdnwndusalygin uas

= = &  a

liitloanin 18 wiwAn dwmsumdAnefdniausnns wavaeulalianinsesu B (A1 syeu

54

3.00) Tuusiazin
5.6.3 Unfinw wuy 2 Asddeurunsaeuinauaudineunisame deuine dnus

5.6.4 MUUAANEIIWN ND.890 AUNUIMIINYIAE@RShazwmAlulagnisa s 1 Tt

'
a

1 1 mAnsAnwi 2 WelvtdndnulaFeusisnmsduaudeya numulasiiaueideninedes
fuveinelinus

= a a s Y

5.6.5 WA9F9819159N1US N INe1Gnus Usenouniee1a158nus neine inusuan

a a

Laze191387UTnw59u (618) Tneauauds deadueiarsdusedmanans dnandivsygyien

q q A

(%
Y

w3owiguLin w3 etdul sl annadnnislisininsesmansiansdluainnivity wie

v A

angduiusiu wazAesdiuszaunisallunisvinnuidendlvdiunidsvesnisdneiiasu
Uyeyn waztdumaaumadnnnsilasun sigunsmuma ninaainAuua lunsRan s LA n gl
UAAS ANSINTUIgINITegetey 3 19015 tuseu 5 Ydounds lagegelay 1 519013
4 1 a v
Ao dunasuife

¢ al ' Y ay v I3 4 ° Y  a a
2191587 US N Ine1fdnussiy (619) foalue1915dusedn Aeslinandl uay

NAITUNIITINSEIULALINUDNI1SENUS N e Inendwusvan

54



uAe. 2 Us.adnemansuazinalulagnisemns (ndngnsuiuuse w.e. 2563)

dmiue1913diUineineinus il udnssnandinieuen Aelinuidl
USayayennieiiiouini waziinanun1adninisilasunsafiunimewnslunsaisnivesylu

| & A o LY %

puteyaiiduiivensuluszivunnd dwmseidoaniusivideinednuslidesnin 5 5o
gsETUS e Anendnusiutfiuusidnanulunis@eulasesdnendinus

N1358eUlATIIIMeNTnuS AuaNiIne1inus wavnsaeuIne1inus

5.6.6 Use51undngns a5u1e518asi88an15i08ulATes 193 neNInusn 1L UULEa YD
Tse1dnendnusfianniens fuun

5.6.7 tnAnwiAuairteya uandeulasasrainerinus lnsdera1sdivsnm
nendnusndn wave1a1sevineivendnussiy @) Teusnw wazuile

5.6.8 tnAnwiitinsamadowivivendnug ssdosfimsmeruauinmiiiluns
MAINUINUSI LT UIA VNN IR YT ITUANEATINMIENISANYTEAUTUTARANET WA, 2561 98
63 WagARIULANDTIBIUANNAINTTINE I TNUSLUVUINUE R ANENTTUNMTUSININENENS
waroIsEUsEdmANgRTINNIANIsAnwRIuAEIam s e inusauaauineniinug

5.6.9 infnwiazvedsulasessnadineinusly ndndeulasesiaineinusiasa
auysallagrumsiiureuane I ssuInuineiing

5.6.7 WnAnw1azvedaulAsesIaineidnusls nasndeulasesisineninusiasq
auysaiudn sifosiuariureunnenassiuinuinednus

5.7 n3zuUnTUsSLaIUNG
(1) nszvrunsUsslivnalaenalnnismuaeuninsgiu loun msaeuinauaudd ns
g@oULAATANEINUS LagnsdauINeInus
(2) Usziliunaunmdaiauslaseidineniinug lnsaugnssunsaeulasesninendnug

Afiaznssunisaaulases3nendnus og1atos 5 au ualdiiy 7 au FeUsznauniae

U

A dintgusnumInerdeilulsessiunmznssunisaoulaseseing idnus Usesiu

q

&

néngns™ vi3ogwnuiiuerasdussdraniviinermansuazinaluladnisenns e1ansdi
USnwrine1dnus 0191567 USnerTnendnus sy (619) waze1asd Usean
W Inedesssumans Wiesiufuasulasesidineninud lnefinaenssunisasulngesng
WenfinusaealdsuauiureuIINAMLNIIUNISUIMSUENERTUS Yy 1O N VB IEI V1IN

fnsanandinieuen dosnandiuiyyenvdeifisuinuaiinanumdnnsiléds
nsiuiweunslunsansiidestlugpudeyaiiluisensulussfuunnmi Ssmsaseduius
furtdeineniinus liidesnda 5 3o

(2) Usziuaunnninluseninan1svinang inusynn1anisdne Jufwsnin
msfnwusnfiamedeuineinug audetiduumineidusssueansindenisfnusesu

UUNARANY W.A. 2561

55



uAe. 2 Us.adnemansuazinalulagnisemns (ndngnsuiuuse w.e. 2563)

(3) Usziunmsthiauonanuiddelaemsafuilunsasviedsiiuimainnslusgeu
unnuafieylugiudeyaves av.e. Afinssunsaeusninsiundunses (Peer review) noy
msAfuviedeios 1 509 wagldSumnuiiureuainanznssunsuimsmdngnsUIanien
vosa e TwanBendail

(3.1) HAnwinuy 1.1 nanuvidedumiwemauineinusazdodldiunis

At vidodienansusunsnouiumsanailunnsans viedefiusimedvinissefuuunea
oeetfon 2 atu lnsansivmsununAtueylugiudeua 1 vie scopus Inglanansdi
Al azdeaingsunisnisuenIlunadunses (peer review) neunsafins uagldseylily
guteyavasditinnuangnssunsenufnw el lddununisausnanuseivseaiunsi
151891uN15UsEYY (proceedings)

(3.2) ¥nfnwuuy 2 wasumsedrunisvosmanuinednusazdedldiums
At ieflonansBuiumsnouunsafiunilunsansvidedsfinimadnmssefuununmnadiog
Tugnudeya ISI w3e scopus ag1stfos 1 atiu vieseiumetsiion 2 atufieglugrudoya TC
Tnglenansiiafaniazdosdinssunmsmeuensiundunses (peer review) Aounisafismt wagldsvy
Llugudeyavesdidniuanznssunisaaufnw el laitfusunisiauenasud e Uz
%ﬁmsﬁﬁiwmumsﬂiwm (proceedings)

(@) Ussifiununmvesmasmiddelaenisaouineinug SeazBeadsd

(a.1) sinfnwagdosaanzidouineinusliasumusnaumieiaiivuany
néngmslunamsdnuniduddeselausineninusiiensaouuazudanrmdusaoy

(4.2) WnfnwiazaeuinerinusldidoaeuntwisnsUszmaldanszdu P (1w
TP

(a.3) i@ nwddn5 8 uifeaveaouinerinuslindsnnamunssunisasy
TasssnainerdnusiudeuddliinAnwviitunisasulasesivingridnusuda ndandidies
fandnldfueusld dnAnwasdesduaiasdouingrinuslneuInwiduennssiuinm
IngniinusessainanetiunnfuildsunsousTh Ssasidviauoinerdnwudiionisaouls

(a.9)\ileenanssvinuinerinusiiuindnAnyndenioziaueinednug T
AUUALARIAMENTIINSARU NN INUEIINANENTTIN A UlATI I INe NS n1Tuslss
nssuMsLL viedsuulas aznsvhldlunsdiifivemanazarmdndu

(4.5) 8121585 @pUINY1INUS ARIUTENOUAIYANTIAMIANIEUDNUMIINGIRY
Hulszsuanznssumsasulaseiidineninug Uszsumdngnss viefunuiiiueiansdused
awiningimaniuazimaluladnize1nis 8191587 UTnwinendnug 0191567 U5nw

NYINUSIW ((73) ware1913EUTEIIUMNINGTEsTTUAERS IAUANTIRMANIEUaNAINET

)

e

a a a A A ] = a av Yo Aa ¢ 1 Aa
@QN@M?WUi@mWL@ﬂMi@LW UUW]']LLa%ﬂJNaQWUVﬂQ'}“mﬂ']iVleﬂﬁUﬂ'ﬁWWlIWLNEJLLWiIu’JWia'ﬁ‘V]lI

o

56



uAe. 2 Us.adnemansuazinalulagnisemns (ndngnsuiuuse w.e. 2563)

Fooglugnudeyaiiiuisonsulussivuunmi Janssdodusiusiuiidoinednus lidesnin
5 1304 Insfiauznssumsaeuinendnudiosldsununiiureuananznssunsuimndngns
USQUQLBNUBIaIv1IvY

(@.6)n1saTun1siwazaouIne1dnus bitd uldniuaudoedu
UNINGIRUTITUANEAT I198NSANTEAUTMARANYY W.A. 2561

(a.7) msaevingninuslilaedame tnelalondliyanariiluidhiuianig
douIneninusla

UnAnwazaesaaulaiszau S (19le) Tnelasuumduianduniannaniznssunig

ADUINYIUNUS

57



uAe. 2 Us.adneieansuazinalulagnise s (ranansuiuuse we. 2563)

VAN IUN1SUSLIUNANNANEA

1. ngszlisuvisenaninausilunisliszauazuu (1n30)

n1siana Wduluaudedaduaming desssueans J1aa8n13@nwiszau
Unudin@inwn w.m.2561 4o 34, 47-48, 55, 69-76, 80, 81
2. NSPUIUNMTNIUFBUINAT LRGN N VBTN

2.1 mMsnaugavInasgIuRanisiieuivazindnuddlidnusansinm

- fmsmuaeuinasyiunadugvvesinAnwinnieiviideaeuluusias luudazaia
Msfnw TneAnuR wiikinuznssuMITNuARUTRIVANgNTY Yssdum udonadoswesisnis
Sowa leun doaou 189U wagiBmstanadug AunansiSeuiidmunlilusein waganud
Lo IAENITINTRITANASERUATLLY WU sy mumneaurasn sl A e R UAzLLL

(tngm)

= Y CY o &
2.2 ﬂ"l’iVI'Juﬁ'eJ‘UﬁJ']Gl’iﬁ']‘uNﬁﬂ']’iL’iEJqu’dﬂ%']ﬂuﬂﬁﬂ‘U’]ﬁ’]L’ii]ﬂ’]’iﬁﬂ‘t'}']
- MUY ulUndin

- anuienelavesusznaunslunsinularANiANENN ST B Udin

3. INUTINTFFINITANYINAUNANGAT

3.1 Anw131e3¥91e AsumslassasmangasuazimuReulriieivdedusaiv

(%

A A Y Y = Ao & o a v A Y ' 1 a
\@on A Wuu 1.1 giin@nwindnsatudsygyumdadgn laitipanin 48 wihein
Y Y = Ao & 3 a Y] a [ 1 1 a
WUU 2.1 fidn@nwindnsatuuTayaumdndia laitfpanin 50 wihefn
WuU 2.2 iiinAnunfdnsatuiygvuda laitdpanin 73 wihefn

a

Tnedn@nwiNnansanisAneseaulS v uu 1.1 wag wuu 2.1) dedldiiandnen

DALY}

maawé’ﬂqmaﬂwﬁaa 6 NMANSANHIUNG wares19unllliL 12 AMANSAN®IUNG wazdnfAnen

a

FdndanisanuseauSyaes wuu 2.2) podldiianAnwinasandnansegieioy 8 N1ANTSANY
Unf wazegnaunnlidifu 16 mensAnuund seituReusfutunzdoutnfnw

3.2 ldAnsziuidnazaulsisnni1 3.00 (@wzuuy 2)

3.3 Idesedu P () Tumsaeuingaautd uarlumsaeunwidisussmanannsii
NANGATANUA

3.4 lasuaylinvelauauasiAlAsIng 1 inus

3.5 Id3zdu s (1418) Tunsasuinerinug Insnisasudiniuardugaine lae
AruznssuNMsfianyinemaniuannalulaburets Sesfesusznoudemssnandanngluiay

o I a a s v

mMeuenan1u lnedealuszuulalifauladisuilalsd wazsihdainednusaduanysainiy

ee

UeMANMNINGIALINAYINGILNUS @NTUNUS WATNITAUAIDETY WATUNINGNTUNUSNNUN LS

58



uAe. 2 Us.adneieansuazinalulagnise s (ranansuiuuse we. 2563)

a a a s

Buiauiseues uau 2 adu wieuivdsdeyadidnvsedndvesineninudaduiiin (Full Text)
dhszuuudmsdanmsimerdnusliraziiohdsdinveayaselumussdouiminede
3.6 Snanuvzediunisvemanuineninusasdedldsunisifiu
3.6.1 WUU 1.1 fnasmsfeduniaessarmingdnusasdedldsunsiusivie

a a [

fienansButiunsmeuiumsafiusilunsasviedsiinsimdnnssefunnunmaedislien 2 13eq
Tngnsansimnisunnvitueglugtudeya 15 vide scopus Inslenansiiffuiazsosdingsunis
A1BUBNTINNUNTO (peer review) Nounisafiuniuazlaszylilugiudoyavosdinau
AMENTIUNITYANAN V?Qﬁ'ylﬂﬁm'mﬂﬁl,auamamwfaﬁﬂizsqﬁmmiﬁﬁmamumﬁ‘digsqu
(proceedings)

3.6.2 WU 2 fnanuvidediuvisessanuinerinusazdesldunsinant viod
lonanstudumsmeuunsafiusilunsans viedsiurimadnnsseiuumnniaieglugiudeya
S| 38 scopus pg1etfon 1 1309 WieszRuMARE 1o 2 Besiioglugiudeya TCI Tnalonansi
Afizsiosiingsunisniuensundunses (peer review) nounsamniuagldsyylilugiudoya
vosdiinMuAENTIINTgANAn TilifunumaaonanusefivssmArnsifnenunms
Uszau (proceedings)

3.7 ufumeuReuludus suiiaaz wazaniverdenmualiasudiunas

59



