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yaraduldvnsesuathamnzan nasnauiinusssu 9385550 Indrin wazanwiuiiaveuse

FIAL MINITTYIUTTUIB TN
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2. unuRaUSuUgesees 5 U

WAUNSWRIL/AUABULUAS

nagyns

NANFIU/AU Y

L adumsiauvangns | 11 Aeanudsediumingns 1.1 5189UNaMSAIUUTRY
Tlnnsgldsng oghahiauamuiUsing VANGNT AIUWUY 1AB.T
N @ne. e NSATIUIU (Key melu 60 Ju

Performance Indicators) Mé’ﬂguzjﬂﬂmiﬁﬂm
1.2 simnnmIandunsvangns

PNLNAIIRTIIUVE NGRS

SEAUUTERY P W.A. 2558

2. Ufulsmianansv 2.1 ANMNURRULATYENY | 2.1 UHURRILLATYENILAY
dONARBINUTIFANI UAEAIANUAIYIR depuuvenatulagiu
mefaUssmaazany | 22 Aamunisidsuuntag 2.2 190uURansUsTY
ADINTUDINRIAL TN AINABINITVRN PMARINTVR LU0

AAIALIIULAZAIY 2.3 18UNANNTUTZEU
ABN15VR LUndin e lave ldnsdin
24 nansmsuiuliwangns

3. WRWIYARINTATY 31 aduayumsinesie 3.1 wnuUuRsvn1suszdnt
nsdaEtuAN3 NMSUTERANLNUIVINGT - | 3.2 SIPNUHANTHAUINA
ANUANNTOUAY uazN1sHnaUsY WINTUALNTOIV ANV
MIVIMTIVINS 32 atuauyulviyaainsillenia UAaNUsEINy
IRESEH MUUINFIVING 3.3 $MuruNaNLATINATINg

RGN WELNIVDIYAAINTUTEIY
33 atvauulviyaainsweuns | 3.4 Menuasuiansiusms
NAWIYVINT FMsuidersUseant

4. duaSuAnuanansaves | 4.1 USuussssuumsiamssen | 4.1 s1easidunuessngin
UnAnwnlunisduau msaeuluneindunuag (1P9.3) LAZIIENUNANTT
FudayalaNIzaTULaY Jaymiiirgmamelulag ANTUNTVITIEIN (UAB.
AsuEuBNaUlY LATUIANTIUNITINT 5) UsgaMundusuuay
FURUUAN4Y 4.2 PNINTIUETUVIANGNAT Ugnilewmamelulagiay

walrin@nuilanals
YauananuIvelu
SULUUA

Y

UIRNTINNTOIMNT

4.2 1PN INTTULETU

VNGNS WaeTI8NUNANIS
abulasIng

4.3 UIUNANUITINSAINNS

LN VRIUNANEUSEINT
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nuaf 3
STUUNNTIANITANET N13ANHUNTT wazlaseasavamangns

1. STUUMSIANTISANEN
1.1 9sUU

nsian1sAnelgszuunInia Tag 1 Yn1s@nwl wuseanlu 2 n1AnNISANEIUNG @9
fszezainisdnuliddesnin 15 dUarvinenianis@neruna tiduluniudadefu

a L U = 1 ¥ = 09.11 a a
MVW’JVIEJ'W@EJT]“M]QL“UENT]EJ'J’]WJEJﬂ’ﬁﬂ’]iﬁﬂ‘H’VUU‘Uiiyﬁg’Mi N.A. 2563 (N1AKNWIN .)

1.2 M5IANTTANEINAGATOU
Laidd

1.3 n1siiguAgaulenalussuuNnINIA

1aid]

2. msndlunimangns
2.1 M-8 uN15ATEUNISISgUNISEaY

donsiseunsasuluasvnig senineiuduns fs Juans lnevanailuusag
madeu suuffivinnisvesninedesnigdess fuiolud

aaFeudl 1 sewiadieu figuisu - nanau

aAGeudl 2 sewiadieu waednieu - nuAss

2.2 AaNURvasdi AN
1. HdSansAnuseausseudnenaulatevsafieuwin

e

Yo & P ) a a ~ | A A
2. g@SaNsAnwseaveyUSyImseIiguwin @a1918195kalavuIn1Tvsen
LWNYIVDY
3.
= %
RN

e

ey

Z"T’]L%ﬁ]ﬂ’]iﬁmﬂ’]izﬁUUi%ﬂﬁﬁﬁﬂﬁ@i%%?%W‘ﬁJuQ\i A1 AL LNTUINITUI BN

4. UNANINNGYIRNIUNSANEI NI DML UM SEUAN IR aUUANgNAIU1SOFRETHAY
Weunwnele

A Y & a LY [ = d' o C% v =2 %
5. ouq Tdulumudsemaunninendesuigisssesesnissvadastndnuissiu
UsyamstusiazUnisdne



2.3 UgynvastinAnyinsnidn

2.3.1 tnfnwivinseiugiunuiaruaiinsofidiiuienisieuiiunnsstu
wazeglusgduilaifivme 1Hud fnveiugumslfnumeluladansauna uasinueiugn
nslgn1wdangy

2.3.2 tndniidgpiesmsusuindngdsasilminaznsususvumaFeunnszsi
isguAnugszAUgANAnY

2.4 nagnslunsandumsiieudludamn / desrfavesindnuilude 2.3

2.4.1 FalinsnaaoutassduanuiitugiudmsuinAnsusnidi Taun ng
naaauuInsgIumAlulagalsaumewsnidn (Ordinary Information Technology Test,
OIT) WazNIINAFBUNINTFIUNTWIBINGuURINLLT (Ordinary English Test, OFT) Tnawninlyi
HLNEIINSNAARY F8ABUUITUNTOUTUMUTRMMUATRIMINSY

2.4.2 Fal¥Toranssiivinuusedmydouiiolid Usnwuusisluduisins
wazN1SUTUN

2.5 wnumssuiindnwuasddnsansdneluszes 5

IULUNANNTZAY Un1sAnu
Beyoiduiia 2565 | 2566 | 2567 | 2568 | 2569
1 60 60 60 60 60
2 - 60 60 60 60
3 - - 60 60 60
4 - - - 60 60
334 60 120 180 240 240
Snnutn@nuiiningi
gduSanNsAnY _ ) ) %0 %0

2.6 JUUTSUIUATULLNY
JUUTZANAUSIE5U-518918 Useanuauuseann 2565 — 2569 @nvivmatulaguay
WIPNTIUNITOWNT UNMTINENRETIUATe918
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2.6.1 quUsEUNIISI8SU (e un)
o v Yauuszuew
SUALLIYATIBTU
2565 2566 2567 2568 2569
ANSISULIEUNSANEN 960,000 1,920,000 2,880,000 3,840,000 4,800,000
ﬁququmﬂ%’gma 1,944,000 2,159,300 2,375,300 2,592,000 2,629,500
U585V 2,904,000 4,079,300 5,255,300 6,432,000 7,429,500

UUBLUG : ANSTIUMIBNNNSANY UNISAN®IaL 16,000 U / Al / U

(Asssuflaunisfnufissyduluaudsenauminetdesvigdesie Sesiiundng,
A5TIENNSANYINIAUNG (FeuTudunitetuans) seaudTynns YsednUnisAney

2565 asfuil 9 Aeinmu 2564)

2.6.2 qUUSTUIUSIERY (KUY Un)

YauUszunas w.a.

e Souaz 2565 2566 2567 2568 2569

1. RuflaukagA191e | 35.17 1,764,000 | 1,799,300 | 1,835,300 | 1,872,000 | 1,909,500
Uszdn
2. Ma9taAs 1 - - - - - -
3. Amounny des | 45.27 | 664,000 | 1,528,000 | 2,392,000 | 3,256,000 | 3,976,000

waw e
4. ?ﬁﬁmﬁ’ﬁﬂéﬂiﬂﬂ 4.69 84,000 168,000 252,000 336,000 384,000
5. ﬁﬂﬂ?ﬁm% 3.83 200,000 200,000 200,000 200,000 200,000
6. ATinunay - - - - - -
Aaneasn
7. AdUANYLY - - - - - -
8. 'i’lEJﬁ]"lEJguE] 11.03 | 192,000 384,000 576,000 768,000 960,000

i’)&lﬁﬁéﬂ 100 2,904,000 | 4,079,300 | 5,255,300 | 6,432,000 | 7,429,500

aulszanueldinglunsudntuninnasavdnans 91U 16,000 um / Au/ U

RU8LYR

1. yenselddrenmnuadusenisaugluuuiivmine doiinue

2. Ysuuszununssul

UIRIERY

3

ﬂumﬁzqmmwa‘umiﬂ%"uﬂ?aMé’ﬂqm%mmmm%ﬁmum

3. Asssudoumsfnessululuaudssmeuninendesui g deese 1309

MMvuesnsIAsTTUlennsAnyIniaung (Seuiuduniteiuans) seAuSyyns

Usedndnsanen 2565 asiuit 9 danau 2564)

a
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2.7 s¥UUNSAnEn
2.7.1 szvumsdnunlunuutudey wanfuluaudedsfuuminedesusy
L%amEJ’iﬂéhaﬂﬂsﬂﬁﬁﬂm%uﬂ%agcmﬁ W.A. 2563 (A1ANUIN 3.)
2.7.2 JUBuUMIInMsAnwaude deRuNmIng1des1wANBeany 1menis
ALluTUTEUUARIINEAnSEAUANRNYY WA, 2563 (A1ARWIN 9.)

2.8 mavigulaunieinsgdnuaznsamaiisuteudiuanduagaufne
tndAnwiiaeAnuiluaadugaunwidumndey e Anwilundngnsiaunse
Weuloundieinla leglidulumudedefuuminetdessigiisssiedinienisnisiing
FulSayeyInd we. 2563 (MARLIN 1)

3. waNgASWAZENRTIRaRU
3.1 NangA3
aaAUsznevvamangns wlalunuiniv deil

3.1.1 IwuniIein FIUARDANGNGAS 129 wiaenn
3.1.2 lassadramidngns

n. vaadvAneialy 30 wdaEnn

1. ngudvadinanans Ieieansuasielulad Wiseulidesndt 6 wiledn

2. naIATAw LAY NTHBANT Wiseulidesndn 12 wiiefn

3. NANIV UYWL ANENTLALTIALAENT Wseulidesndy 9 wihefn

4. nfIIYIAINITLagLEsNas Ny In Wiseulddesndn 3 wihefn

V. YUINIVNANE 93 wilenn

1. nguAvnamgiugu Toiseu 16 wihein

2. NG MRNIEAY 70 e

2.1. v nendadu Inseu 55 i

2.2. Fyeniden iseulddesndn 15 wuledn

3. ngudrEnUsEAauNs eI AINYITRANAANY 7 weia

A. MuINIVIFINLET 6 wqEnn
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3.1.3 5997391

ANUvIeYessTiaUsEINv luniIn v wentadulunangns

FTI
s 1
v 2
1
2

LAUAIN 3-4

nneghe sdluanvnivimaluladuazuinnisuniseIms
yanefie seuiad

vaneds dnuasilon Wenaundgs)

Mg NauIv Ao IATIENo T waglaTuIN1TeIMS
Mg naulvIRaTIInen msusziugunmemsiay
NYVENEDIMNT LAENITATUANNMINAAKAENITIANITLTHNY
mngie naulvmalulaguaruinnssunisulszuemis ns
WAHARS U9 IAINTTUOIMNT UarN1SUTEIUAMAINDINNT
wnede nguiy nMsdudusenaunis nsdanisgsnaniu
91113

mneie gAY dmun Jyymiiiiay BnUssaunisal
wazannNIANY

LAY SNUNBUNGIVDIIIETIN

ANUVINEYRIsTaUTEI IV uMIIn v enEenlundngns

FTI
LAUAIN 1

PUNEDY SELLANAN IV AL UL WAL UINNISUNITEINNT
PN SEeuTU

WUAIN 2-4  VUNEDY a1RUNDUNEIVIIT

A, vundvAnyald ldaendn 30 wuleha

1. ngudviadiaaans Imeraansuasnalulad iiseulivesndn 6 wilein
1.1 JeAuiFeu 1 578791 9119 3 Mihwdn laun

WEIV ¥ IV nuawnin
GEN1001  Angnaransuazamneansiudinusedniy 3(3-0-6)
Essential Science and Mathematics in Daily Life
1.2 @aniseu neivlmivmiemeliilnlddesnin 3 NUIEAR
SWAIYT WY1 nUWNA
GEN1002  guamiedin 3(3-0-6)
Healthy Life
GEN1003  walulagidviaiien1sdeasuaznisseus 3(3-0-6)

Digital Technology for Communication and Learning
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2. nguAvneuazansieans Tissulsitdesniy
Tnenduseindedudeunnin fil
2.1. USAUFEY 971U
el Tedw
GEN2001  nwndsnguifienisdeans 1
Communicative English |
GEN2002  nwndsnguifienisiieans 2
Communicative English I
GEN2003  mwilneiienisdearslummssud 21

Thai for Communication in the 21" Century

2.2. deni3eu mnseivledvmiielui
s Y
GEN2004  nmwissnguiilenguszasdnmainnns
English for Academic Purposes
GEN2005 mmé’aﬂqmﬁamiﬂizﬂaum%w
English for Careers
GEN2006  mwiutitenisdoansiiesdiu
Chinese for Basic Communication
GEN2007  mwndjtiuilenisdeansidoiu
Japanese for Basic Communication
GEN2008  mwwaiitenisdeansidedy
Burmese for Basic Communication
GEN2009  miwwnwaiiienisaednsidesdy
Korean for Basic Communication
GEN2010  mwismunuiitenisdeansidedu

Vietnamese for Basic Communication

3. nguAYUYueAansuazdsanaans iseuliteundy
3.1. USAUGEEY 2 578791 WU 6 nueAa Laun
s Fedwn
GEN3001  walilof
Good Citizen
GEN3002  Adnsnses1vn
The King’s Philosophy

12 AU80A

9 UIBAM
d8nn
3(3-0-6)

3(3-0-6)

3(3-0-6)

3 UUIYAR

U2enn

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

9 UUIYAR

u28nn
3(3-0-6)

3(3-0-6)
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3.2, WhdenBeu ansedvilaivvilsdelud snlivesnin

sWady eI
GEN3003  20Tmusssu

Cultural Way
GEN3004  USugyrveaasugianeLiies

Sufficiency Economy Philosophy
GEN3005  guvisuasneassa

Creative Aesthetics
GEN3006  nsilasdazngvunelan

World Politics and Law
GEN3007  ans30uzvasUue

Competency of Graduate
GEN3008  Uszamuelayu

ASEAN Community
GEN3009  msiflesnisunasesing

Thai Politics and Government
GEN3010  ngyungludinusedniu

Law in Daily Life
GEN3011  vinwedin

Life Skills

4. nguAYIYTANMSHAIETNaTeiInEE IR Tiseulddesni
ThdenSeuanedulaivmieluil
el e
GENG001  miseenmdsnieiiodin
Exercise for Life
GENA002 W& uAunISALEuTIn
Energy for Life
GEN4003 ﬂﬁiiLVi’]ﬁUﬂ’]i?i@ﬁ’]i
Communication Literacy
GEN4004  nmsiluguszneunisluasiasegiatfivay
Entrepreneurship in Special Economic Zone
GEN4005  Awadelulantlagiiu
Environment in Today’s World
GEN4006  ngwuneiunisusenaue1inlugadiva
Law and Occupation in the Digital Age

3 UUIYAR

u28nn

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3 UUIBAA

Mu2enn
3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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GENG007  audifieiamndin

Meditation for Life Development
GEN4008  uywddsny LAsughakasn1snmul

Human, Society, Economics and Development
GENG009  Fmananfieniswamntiosdutunisuinisdany

Volunteering for Local Development and Social Services

. RUINIYUANE
1. nguganiznugu sy

AMNs1eIvRIR LU
SHEIYN Y2V
SCI1001 PANTIINYN

Foundation of Biology
SCI1002 QIGH
Foundation of Chemistry
SCI1003 wanANNAENS
Foundation of Mathematics
SCI1004 anWand
Foundation of Physics
SCI1005 wialulagansaumadmsuingmans
Information Technology for Science
SCI1006 AR MITUINEFERS

Statistics for Science

2. NFUIVURNITAIY

2.1. A nenvsau Tmsou
Mol
e Fodw
FTI1301  weluladuasuinnssuennsidesdy
Introduction of Food Technology and Innovation
FTI302  nnsdmnisssuuemnsfidedy
Sustainable Food System Management
FTI1501  N15AN®199IUgINIeIMNSUALENEYNTINOIMNS

Food Business and Food Industrial Studies

3(3-0-6)

3(3-0-6)

3(3-0-6)

93 #U8NR

16 wAe

NU28nH
3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

2(2-0-4)

2(2-0-4)

70 wEAR

55 uaenn

“ulenn
2(2-0-4)

2(2-0-4)

1(0-2-1)

19



SREIY
FTI2101

FT12102

FT12201

FT12301

FTI12302

FT12303

FT13102

FT13201

FT13202

FT13301

FT13302

FTI13303

FT13304

FT13401

FT13402

FTI13501

FT14401

Fodn

LASDIMIS

Food Chemistry

1AUINISLAZANTAAUABIYTS

Nutrition and Dietetics
miﬂw@umiwﬁmLLasmﬁﬂmﬂsx‘mumms
Operation and Food Manufacturing Management
UANNINSUUITFUD IS

Principle of Food Processing
NMTATINLLIAALAZNAIUINAR A WNUTINTTUD NS
Product Concept and Innovative Food Product
Development
walulaguazuinnssunisulsguanms

Food Processing Technology and Innovation
NTIATIZHDNNT

Food Analysis
NSUTEAUANNINDIMNTHAS N NLEBINIS

Food Assurance and Food Laws
ﬁ;a%ﬁm’lmmil,l,azu’immim

Food Microbiology and Innovation
n93degusinakarNsUsTliuAMA WU TN duda
Consumer Research and Sensory Evaluation
IFINTTUDINNT

Food Engineering
wiAluladuazuinnIININITOUIAN

Innovative Future Foods and Technology
u‘ﬁfmﬂsimmiﬁ;ﬁmsﬁmmiLLazmsaaﬂLLUU
Innovative Food Packaging and Design
nsdnn1mAluladuazuinnssy

Technology and Innovation Management
msUsrgndldinaluladudenwuludunindaiia
Application of Blockchain Technology in Digital Assets
dunumamalulaguazuinnIsuniseIns
Seminar in Food Technology and Innovation
ﬁﬂwzmilﬂuﬂﬂizﬂaum'ﬁmmi

Food Entrepreneurial Skills

“nienn
3(2-2-5)

2(2-0-4)

2(2-0-4)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

4(2-4-6)

3(2-2-5)

3(2-2-5)

2(2-0-4)

3(2-2-5)

3(3-0-6)

3(3-0-6)

1(0-2-1)

3(2-2-5)
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SREIY
FT14502

SHEIYN
FTI2111

FT12112

FTI12113

FTi2114

FT12115

FTI2116

FTI2117

FT12118

FT12119

FT12120

FT13111

FT13112

FTI3113

FT13114

FT13115

931 VeRhl
Jymiaenamaluladuazuinnssun1sons 3(0-6-3)

Special Problem in Food Technology and Innovation

2.2. g nanLden Tissulaitpsnin 15 #uEAn
Fodwn wienn
AAUINER s o T T 3(2-2-5)
Traditional Food Product Development
wAlulaguazuInNTsuNITLUTTUNEA S ueiuy 3(2-2-5)
Dairy Product Processing Technology and Innovation
mvﬂu’laﬁLLazui’mﬂiimml,ﬂigﬂé’zmj'@l,Lazﬁ’a 3(2-2-5)
Cereal and Legume Processing Technology and Innovation
wialulagamsaanlvanasuinnssy 2(2-0-4)
Green Food Technology and Innovation
wialulagndndusiomsuiniazuinnssu 3(2-2-5)
Fermented Food Product Technology and Innovation
9INIAATULALNIINA1INNFUNN 3(2-2-5)
Functional Foods and Health Claims

n15liUsElean Tan LAY e NgRaInsINe IS 2(2-0-4)
Utilization of Food Industrial Waste

wialulagesrusznoua1ms 2(2-0-4)
Food Ingredients Technology

waluladuazuinnssunsuussuiniesi 3(2-2-5)
Beverage Processing Technology and Innovatiom
WInNTIUIIIINIUTAUNY 3(2-2-5)
Innovative Food Plant Protein

M3Uszdiue1gNIsAuS Y0NS 3(2-2-5)
Food Shelf life Evaluation

UINIFIUNERSUENAD 2(2-0-4)
Halal Products Standard

WINNIIURMNTAMIULgene 2(2-0-4)

Innovative Food for Eldery

walulaguazuinnssunisulsilvuney 3(2-2-5)
Bakery Processing Technology and Innovation
LwﬂiuiaﬁLLazu*TMﬂiiMﬂwiLLUigUwﬁmﬁmsﬁﬁaﬁmiuazé’mﬁw 3(2-2-5)
Meat and Fishery Processing Technology and Innovation
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SREIY
FTI3116

FTI3117

FT13118

FTI13119

FTI13120

FTi4111

FTi4112

FT14113

FTia114

FTI4115

FT14116

FTia117

FTI14118

a4 a
CRELS
waluladuazuinnssunisuussudnuasnalyd

Fruit and Vegetable Processing Technology and Innovation

waluladuazuinnssunisudsguinlinasdonlnuan

Cocoa and Chocolate Processing Technology and Innovation

wAnSurusarlutuiiogunin

Fat and Oil Products for Health
ms"?mswﬁﬁumwEJLLazmimmwgm?ﬂqm
Hazard Analysis and Critical Control Points
NYINYINIDIMT

Food Toxicology
N3IAN1IANLUaRAAL DI TIUIUUINIT911NS
Food Safety Management for Food Service
nseandiannseiing

Electronic Marketing
N139AN1935798MSVUIANA AT YUAL DY
Small and Medium Food Enterprises Management
UANNTIANIIFINAAIUDIMS

Principle of Food Business Management
wialulagn1sinLazuIn1T9IMIe

Food Catering and Service Technology
nsdanTsgInansuled

Franchise Business Management
NIANITNITAIERNIAZ LN

Export and Import Management
NSRUGINT

Business Finance

3. Ngu3v1 AnUszaumsalividnwseannafine Tiseu

SHEIYN

muualrasmsdeuseusgivngulangunisolud

JBIU1

I a =2 fa IS
NRINYINAUIZAUNITUIVITN

FT14503

FT14504

AswSeunUsEaunIsSal
Preperation for Professional Experience Training
ANSHNUSLAUNISAIVITN

Professional Experience Training

“nienn
3(2-2-5)

3(2-2-5)

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(1-2-3)

2(2-0-4)

3(3-0-6)

2(2-0-4)

7 BUIENA

Nu2enn

1(45)

6(495)
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el T
navIaniafing
FTI4505  Asimseuilnaniadne
Preparation for Co — operative Education
FTI4506  @uAafdnw

a = =)
A. NUINIVILADNLET

Co-operative Education

Tseulitesnin 6 nuleis

u28nn

1(45)

6(495)

WidenSeuseivleg lundngasuminendesvig@issss tnelugiuseing

a 1Y v s a A o v K i a ¢ °o &
LAYLIYUNILLAT LLagmanLllL‘U'Uiqﬁnsiﬁ“l/lﬂﬁ/iu@ﬂ,ﬂLiﬁnﬂ@81Nuu%u38ﬂ@i?MIULﬂmsﬂﬂ’]ia'ﬂﬁf\]

VANGNS

3.1.4 WAAILAUNISANE

Ul 1/anAnsAnunil 1 widghn | nawd) | URUR | Anwdoe
AULDY

GEN1002 | gun1wiileTin 3 3 0 6
(Healthy Life)

GEN2001 | nmwndsnquiitonisdeans 1 3 3 0 6
(Communicative English 1)

GEN3006 | nstilaauasnguielan 3 3 0 6
(World Politics and Law)

GEN4005 | Aauandexlulantagiiu 3 3 0 6
(Environment in Today’s World)

SCI1001 | anT¥ANen 3 2 2 5
(Foundation of Biology)

SCI1002 | waniAdl 3 2 2 5
(Foundation of Chemistry)

39U 18 16 q 34
Haluy/duandd 54
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Uil 1/nAn1sinunil 2 widg | ngu) | URUA | Anendoe
fin AULDY

GEN2002 | nwndsnquifiontsdeans 2 3 3 0 6
(Communicative English II)

GEN3001 | watllosd 3 3 0 6
(Good Citizen)

GEN3002 | A18RINTesIY) 3 3 0 6
(The King’s Philosophy)

SCI1003 | wanAAAIENS 3 3 0 6
(Foundation of Mathematics)

SCI1005 | waluladansaunadmsuinermans 2 2 0 4
(Information Technology for Science)

FTI1301 | waluladuazuinnssuenmsilodiu 2 2 0 q
(Introduction of Food Technology
and Innovation)

FTI1302 | nsdanisssuvenmsiidadiy 2 2 0 i
(Sustainable Food System
Managment)

FTI1501 | MsAnwInaugsnaemsiag 1 0 2 1
PAAINNTINDINIS
(Food Business and Food Industrial
Studies)

394 19 18 2 37
Halu/duandk 57
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Uil 2/man1sinenii 1 widgfin | nawed | UUR | Anwndae
AULDY

GEN1001 | nenemansuazadinmiansludinuszdniu 3 3 0 6
(Essential Science and Mathematics in
Daily Life)

SCI1004 | wanWand 3 2 2 5
(Foundation of Physics)

SCI1006 | afRdwmsuIvemans 2 2 0 4
(Statistics for Science)

FTI2101 | 1A%l91913 3 2 2 5
(Food Chemistry)

FTI2301 wé’ﬂmimmﬂigﬂmmi 3 2 2 5
(Principle of Food Processing)

FTIXXXX | 3w ueniaan 1 2 2 4

XXXX I UFRNLET 1 3 3 6

39U 19 16 35
Halue/dun 57
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Uil 2/nan1sinunil 2 wiaghn | nauef | UUR | Anwdae
AULDY
GEN2003 | srsilvexiiomsieanshusmsswii 21 3 3 0 6
(Thai for Communication in the 21 Century)
FTI2102 | 1a9u1n19uazn1sAInuneInig 2 2 0 4
(Nutrition and Dietetics)
FTI2201 | MSPRURNMINEFMaYNSIAMSLSIE NS 2 2 0 4
(Operation and Food Manufacturing
Management)
FTI2302 | M9as19uuAnuasnIswauINan 3 2 2 5
UINNTINDIMNT
(Product Concept and Innovative
Food Product Development)
FT12303 | wAluladuazuinnssunisuusguenms 3 2 2 5
(Food Processing Technology and
Innovation)
FTIXXXX | Awentaen 2 2 2 4
FTIXXXX | 3w weniden 3 3 2 5
394 18 15 32
Halu/dun 53
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Uil 3/man1sdnunil 1 widghn | nawl) | URUR | Anwdoe
AULDY

FTI3102 | nM150AS1E70191S 3 2 2 5
(Food Analysis)

FTI3201 | MIUseAUAMANeIWNSUARNYNNED1S 3 3 0 6
(Food Assurance and Food Laws)

FTI3202 | 8%33Mg191mMnsuasiinngsy 4 2 4 6
(Food Microbiology and Innovation)

FTI3301 | Medeguslnauaznisussiiunnnin 3 2 2 5
RSIFEGRNGHRG
(Consumer Research and Sensory
Evaluation)

FTI3401 | msdanmwelulagiasiinnym 3 3 0 6
(Technology and Innovation
Management)

FTIXXXX | 3 tenideon 4 2 2 4

394 18 14 8 32
Faluy/duandk 54
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Uil 3/nmAn1sinunil 2 widghn | nawl) | URUR | Anwdoe
AULDY
GEN2009 | swnmvdiiienisdeansidecdu 3 3 0 6
(Korean for Basic Communication)
FTI3302 | 3AIN35U81919 3 2 2 5
(Food Engineering)
FTI3303 | wialuladuazuwinnssuemisauinn 2 2 0 4
(Innovative Future Food and
Technology)
FTI3304 | uInNIsuusIAnaeImsuasns 3 2 2 5
DONUWUY
(Innovative Food Packaging and
Design)
FTI3402 | msUszandldmaluladudenyuly 3 3 0 6
AUNSnIAva
(Application of Blockchain Technology
in Digital Assets)
FTI3501 | dummavelulagiagidmnssunsenins 1 0 2 1
(Seminar in Food Technology and
Innovation)
FTIXXXX | 3 Lenidon 5 3 2 5
394 18 14 32
Halue/dun 54
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1. WHUNISHNUSZAUNIS I TN

Uil 4/man1sinenil 1 wiaefin | naw)) | URUR | Anwndae
AULDY
FTIad01 | vinwsnisiluduszneunsemns 3 2 2 5
(Food Entrepreneurial Skills)
FTI4502 | Uggvniiierevnamalulad Lagi Ienssum e g 3 0 6 3
(Special Problem in Food Technology
and Innovation)
FTI4503 | mswReainUszaunisal 1 0 45 0
(Preparation for Professional Experience Training)
FTIXXXX | Fvweniden 6 3 6
XXXX I UaRNLES 2 3 0 6
394 13 8 53 20
Haluy/duandd 81
U 4/anannsAnunil 2 wiagfn | nawd) | UAUR | Anwdoe
AULDY
FTI4504 | msAaUszaumsalisntin 6 495 0
(Professinal Experience Training)
PIREY 6 495 0
Haluy/naGey 495
2. WNUANNIANY
U 4/anannsAnunil 1 wiagfin | nawd) | URUR | Anwdoe
AULBY
FTIad01 | vinwenisiluduszneunsemns 3 2 5
(Food Entrepreneurial Skills)
FTI4505 | msleiesinaniafine 1 45 0
(Preparation for Co-operative
Education)
FTIXXXX | 3 weniden 6 3 0 6
XXXX I UaRNLES 2 6
394 10 a7 17
Haluy/duans 72
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Ui 4/n1an1sfned 2 wiagfin | nawd) | URUR | Anwndemues

FTI4502 | Jgymidiewniamaluladuay 3 0 6 3
UINNITUNIT1MNT
(Special Problem in Food

Technology and Innovation)

FTI4506 | @niafne 6 0 495 0

(Co-operative Education)

374 9 0 501 3

Falue/nadeu 504

3.1.5 A195U1YS183%1

a = o
n. nuIvIAnw M3l
1. nguivIadinAans meAaasuazinalulag

SHANYT  WIVILLATAIBEUIYIIEIVN WU
GEN1001 Anendanstazamndans ludInuseaniu 3(3-0-6)

Essential Science and Mathematics in Daily Life

N3EUIUNITANYRINLEE MINAUITINYENTEUIUNSARLazNsUTEendlg sy
#1199 TudlnUsegdniu FBnsmednermans anuimaingimansivanudmanermans
Fen nénadamansiisiduluiinsysriu uavadnitesdy
Human thinking process, development and application of thinking
process skills in daily life, scientific method, scientific knowledge and pseudoscience,

essential mathematical principles in everyday life and elementary statistics.

GEN1002  guawiiadin 3(3-0-6)

Healthy Life

mﬁﬂizﬂauﬁugm mmﬁﬁmmmqmmwﬁa%ﬁm ANMEFVNINLALNITALAFUNIN
NOANTTUFVN N mimnqsum'wLﬁaﬂﬁuéf’mmmm NSUFUNEIUIE 0IMTHaElATUINIG N3
9an Mdaneifiequain s1uagansianda eunenisiadniug wazgunmda annsai
A3l luuszgndldludindsedriu

Explains the meaning, basic element and importance of healthy life.
Health status and health care, health behavior, basic health check manually, first aid,
food and nutrition, exercise for health, medication and drugs abuse, health,

reproductive health and mental health knowledge to be applied in everyday life.
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ey Fedvuazmedureseiv wuqenn
GEN1003 walulagadsiaiianisaossuaznisizous 3(3-0-6)

Digital Technology for Communication and Learning

anufidesdiuienfumaluladddna meldwealuladdumesidnuazdodony
soulaeggniamungraewazasusTIuanaAlulagaavia 35nsinwinnudasndely
nslfinaluladddna nsldmaluladddialunisdoans nsidous uaznisdvdudoya
GRRGIING ﬂlﬂuiﬁuﬁ’luL?]IEJ’JﬁJUIUiLLﬂﬁJﬂaﬂJﬂ’JLGIE]%

Introduction to digital technology; ethical and legal use of internet and
social media, security use of digital technology, utilization of digital technology for
communication, learning and searching for information; basic knowledge of computer

programs.

2. NFUAVINWIUALNTHENS

edv1  Yedvuazmesuleseivn wuqenn
GEN2001 mwndanguiiiansaesis 1 3(3-0-6)

Communicative English |

finwrnsdeansnwdenguludinusediiu Tnonisysanns e 4 snwe Téun
nsils n1wA NM3E1u warn1sdeu msdeansluaniunisalingg auanadousiamss
VDIINVBINTY

English communication skills by integrating all 4 skills; listening, speaking,
reading, and writing in everyday life, communication in various situations including

learning the culture of native speakers.

GEN2002 snwndanguiiiansaesns 2 3(3-0-6)
Communicative English I
finwgmsdeasniwdinguluseduiigatulaonisysannss 4 s Tdun

n1sila MIue N13eu wazmdeuiiensasanslugaunseiidudoudadu Tnewiunisuans

AuAnTuluUsEIRUAaY GRRRRERETR msldduunwiiien15959168503 115481

Uszaunsaliiazauaula
Advanced English communication skills by integrating all 4 skills; listening,

speaking, reading, and writing for communication in more complicated situations with

an emphasis on giving opinions in various issues logically, using language expressions

for negotiation, sharing experiences and interests.
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Fadvn  TFedvuazmesunesedun wienn
GEN2003  awilneiansdeansluanissed 21 3(3-0-6)
Thai for Communication in the 21° Century
Usziuisasunsléniwilveluamssed 21 anudlalunstdnielneway
nsldldetegnieunsvmnzaudugaadie i 4 Fnwedidny 1Wud n1sils n1swn n138u was
MaTeu Woninszi dunseid wazfienuldegadieassa
Issues relating to Thai language usage in the 21" century, understanding
Thai language usage correctly and properly for the era in all 4 skills including listening,

speaking, reading, and writing in order to analyze, synthesize, and interpret creatively.

GEN2004 nmndsngquiiiainguszasdnnsdvins 3(3-0-6)
English for Academic Purposes
Vinwgn13euLarMIduntwsanguisndudmiunsdearsniainnis lne

Wy nsenudaliassiiardanssiieniaindenis sedeasiu dolandie uazde

poulail iwﬁ’jaﬂm%uaqﬂmm
Essential English skills for academic purposes by focusing on reading and

writing skills; analyzing and synthesizing of texts in authentic materials from printed

and audio-visual media and online resources as well as writing summary.

GEN2005 n1endsnguiitanisusznausndw 3(3-0-6)
English for Careers
Fnvznundinguiidndulumswieumainsnuisnmsmeuianu nadey

UseSidausn nsdouasmnearinsiy waznmsdunualing sauveinuensdeasiuaanui

Fauegadivszdnsam nswisuanundeunswauinuedisnduluniswieusidmsu

n1saaulnda (TOEIC)

English skills needed for a job application preparation including job
seeking, writing resumes, writing application letters, and job interviews including
effective communication skills in workplaces; skills needed in preparing for the Test of

English for International Communication (TOEIC).
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sWaden  Fedvuardesunesieivn AVREinT)
GEN2006 mwiduitenisdesnsidosdu 3(3-0-6)

Chinese for Basic Communication

sruUBInTwI3unans Admsituiiugiudaus 400 Miduly duruuassy
Uselom agnsdrganunaunuiluaniunisalsingg Ingidunsiniinyeaiunisilaaznisyn
naenIu ASTlURITUINsE LAY TausTIuene g Lielddmiumsharedoanndowi
AU

Chinese phonetic system, basic vocabulary of more than 400 words,
simple expressions and sentence patterns from conversations in various situations by
focusing on the practice of listening and speaking skills as well as general knowledge

about manners and cultures for basic communication with Chinese people.

GEN2007 mmzﬁﬂmﬁamsﬁamuﬁaaﬁu 3(3-0-6)

Japanese for Basic Communication

Uszansdnuslunndiiu szuunisesnides msiinvinuznisila ya e uaz
L%u InsliuisoulazlsumdninioUszloamednesladu druutazlassadisheinsal
‘W‘Ll%’]‘u LW@i‘mUﬂ’]iﬁaﬂ’ﬁ Wy Ainmeludinusedanty ﬂ’]i‘WﬂLLUuU’WmLE’N A1SUDARTLIAUL
N13UBN LIa1 ms‘wmmmﬂumaummawwnmsnaa ﬂ’ﬁ%@LLﬁu"ﬂWEJ?Mﬂ’] N15YNVIU LaznIg
IEAY ﬁﬂ']‘Ll‘I/l‘I/IENLVIEJ’J L‘IJ‘L!G]‘U Lﬂﬁ(ﬂﬂ’ﬂllg‘l/l’ﬂﬂLﬂU?ﬂUaﬂHmuﬁﬂﬂN TUsITU Uszinglves
FUu e Wilanweugiu sssndouufoRuazanansnthludeansidedesmiu

Types of characters in Japanese, pronunciation system, practice of
listening, speaking, reading, and writing skills with an emphasis on reading and writing
vocabulary and sentences in Roman alphabets, basic expressions and grammar
structures for communication, such as greetings in everyday life, self-introduction,
telling locations, telling time, talking about family and university, buying and selling
products, persuading and recommending tourist places, etc., general knowledge
about social characteristics, culture, and traditions of Japan for understanding the

language along with the customs and practices to be able to communicate smoothly.

GEN2008 ﬂ']i?}']WS.i']Lﬁ.aﬂ']iﬁlaﬁ']ﬂﬁaﬂgl’u 3(3-0-6)

Burmese for Basic Communication

1%
o & A

’i”UU@ﬂU’ﬁWﬂJ’IVIﬁNWHﬁﬂUi”UULaEJﬂ Imqaiwﬂsviaﬂwumu ANANIA WU Hn
NN g 91U haslUuY IvimmsaaamimmwmiéﬂuizGruLuaqmu

Myanmar alphabetical systems in relation to phonological system. Basic
sentence structures, basic vocabulary. Practice of listening, speaking, reading, and

writing skills in order to communicate in Myanmar language at a fundamental level.
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WY Fedvwazmesutesedv WUWAN
GEN2009 mwnunwalivenisaeansidosdu 3(3-0-6)

Korean for Basic Communication

fnusnvninnd Tassadeusgleaiugiu fmdnd ssuuhensaiduiiugu
warUseloniuguilddeansluiinusysriuluaaunisalineg

Korean alphabets, basic sentence structures, vocabulary, basic grammar

system and basic sentences used for everyday life communication in various situations.

GEN2010 awdeawisiienisieansitosdu 3(3-0-6)
Vietnamese for Basic Communication
szuudsanivideauny fdnunleauin ddnniilddeansludinusesatu
A dnunazguussleneeaingluanumsnisine WelvgEoumnsmiluidlumsaeansls
Vietnamese sound systems. Vietnamese alphabet, vocabulary, simple
expressions and sentence structures applicable for various language use situations for

daily communication.

3. NfUATIUYYEAERTuATAIANAIEAS

SHEIYT DIV ILATAIBIUIYITI8IY UUWAN
GEN3001 Wallaen 3(3-0-6)
Good Citizen

Ussguesnisifunaiiiesd ansuagnihinailies wallostugasssuaiosssu
ANLMIIBTBINTYIIAABIUTY JULUULALENYAIENTNaIRARTUTL TBnsdosun1Taie
AeSUTY nsfldusiunediny Snenauazinanssoe Lﬂmﬂa"uamﬂﬂﬂuﬁ’ﬂﬂu m’azt;:\fﬁmaz
msvheuduiiy ndnuyseduiudiaznsindedeans sssuaniviauazuuinislumsaing
auansind saudanisuilotanlaedudis waznsivinvensdiruvemadioduanissed
21 evlAnnaidefivesdiay Usemanuazvadlan

To study fundamental approaches of good citizen, rights and duty of
citizen, citizen and morals & ethics, meaning, form and characteristic, and resistance
of dishonesty and corruption, social participation, voluntary and public mind, social
attitude, leadership and teamwork, human relation and communication, good
governance and national unity creation, problem solving with peaceful meaning, and
enhancing of social skill of the 21th century citizen for building of good citizen of

society, nation and global.
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sWaden  Fedvuardesunesieivn AVREinT)
GEN3002  AMERSWIIIY 3(3-0-6)

The King’s Philosophy

WANNITUAZLUIAANITNAIUIVDINTZUIMANAINTZUTUTUNIBLUAST Wniing
DARYLATUNITIY UTHUIAUNAS ($vnnafl 9) uagnsrususleuiedunsfinyiuasn s
yipduraansEU A ATNITUsIUNITINBUARS AU TIMINT ATl NeaTaindndiegin
($ymail 10) WM sindumsfiamnsalflumsdidunisuuus snsgduanuueguas
nMamsstinvesssrvunglddedidauazauviauaauliiganiw fuas Sefsazdsdu
naidunufvesyun den wagdseina Tianuddyfunmsvihausufugus viesdu dau
ymheuiAndes wasunAnasygianeiiies

Principles and concepts in development of His Majesty’s the King Rama 9
and royal plans and strategies for education and local development of His Majesty’s
the King Rama 10. Focus on how things can be improved upon with a view to
achieving greater prosperity, stability, good living and sustainability on what course of
action should be taken when people encounter hardship; being a good members of
community, society and nation. Collaborate work with communities, societies and
related organizations; sufficiency economy principles are amongst key principles and

concepts implemented.

GEN3003 3n7aIus55u 3(3-0-6)

Cultural Way

AUANAY USTLANTOITAIUGITU NTEUIUNITIUAITATI9A LTI TAILLANAY
MRS TIULAENTEBUSUATILANAN SN TSI T TRsT NS UTesdy sEduTRuas
STAUEING ﬁﬂwﬁmuﬁiiuLLazgﬁﬂmﬁywﬁImL@iumaaﬁaqﬁumaﬂmLLamaﬂaﬂ Aula Tu
Fausssu 9ilgarnnududuuiuasdessy ﬂﬂiLﬂ?SULLU@WNi’WUﬁﬁ&JLLazQﬁ‘i‘]gyiyﬁ
nsinlanurvesImusTTHLaE) I Uaa Lﬁaﬁﬂfdf;jﬂ1ia%waasiﬁmﬁwuﬁssmmgﬁﬂaujzm

Signification, type of culture. Process on how to generate people’s
understanding and acceptance of cultural differences in local, national and
international levels, remarkable wisdom of the local Thai and world; and to
understand culture and wisdom of the Lanna and Chiang Rai, change and adjustment
of culture and wisdom, and value of culture and wisdom for creativity in culture and

wisdom.
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Wadrn  Tedvuazedutesiein AV
GEN3004  U3ugy1uaaiAsgnanaLings 3(3-0-6)

Sufficiency Economy Philosophy

ANUdAURIANUTE AT UgNaNeLied SullnasawuInieansaiduTin ¥4
Uszvnwu TnsBandnmeanenarsdutihlugannauasdaduanaudnwae 3 % Ao A
woUszanal Auflivana nstgiiduAuia uay 2 fouly Ao msfanuilunsufdfou uas
AussTINgldnsALlufanssumunaniasugRanaigawuuiIme kasnsussendly Ty
FInUsedriu lnen15vidad nseeu MIMaEnsidang n1svineudssanadiuunna n1s
amuAINYARR NSLEENE LarNMIUITRuisewAn

Signification of sufficiency economy philosophy which affects people
living with the middle path for balance and sustainability based on three
characteristic cycles: sufficiency, rationality and immunity and two conditions:
knowledge and know how, and moral under proactive activities of sufficiency
economy philosophy and application in daily life including accounting, saving,
expense planning, personal budgeting and investing, taxing, and future financial

planning.

GEN3005 guvseasneass 3(3-0-6)
Creative Aesthetics
N13nTEniing 1NeIfusIRANsiiugIuN1Aaly AUAT LagNITHARAY LB
unAnwlimdnlanssuiuns wavanunsaasiassanudsdalsmihluneseaunasuuu
z-i’{l t:ll ‘:{I ¥ U aa o ¥
iugu MAeItesiuanuny wasdssyndldludinuseaniula
Awareness of basic art, music and performance knowledge in order to
develop students in terms of creativity process and art making ability which could be

further developed and applied into everyday life usage within beauty groundwork.

GEN3006 mnﬁaeuaxnaumﬂi’dﬂ 3(3-0-6)

World Politics and Law

USunNIsiiledlan AITAUINTU8FIANSERINeUsEINA SEUUlanLaEeIAnIs
581119 UsemAnusindieonnudandeseninelsemea ssuunguuiglan Usiianguuieg
FEWINUIZING NTATETHINUIEING UazN1332IUToNNINIENINUTZINA

Global politics context, evolution of international society, world system
and international organization, international conflict and cooperation, world legal
system, international source of law, international trade and international dispute

settlement.

36



WY Fedvwazmesutesedv WUWAN
GEN3007 @ussausvasuudin 3(3-0-6)

Competency of Graduate

wannsawIauesiioauiulufinfifaUszasd wdnn1sasesny ATosAu
As99914 Wnwslunisidde Wrlanaziauinuies Wnwsdiadsniuluanisswil 21
Usznausie wan 3Rs way 7Cs wdn 3Rs Ao s1ueen Weould Anaudu uazudn 7Cs Ao
nwzaIun13An ageiiiarsaga tazvinwelun1suAtyni dinvearunisasisassauas
UIRNTIY BNYEAIUAINY WTIANTRILEIIH ANNTEUINTIAY MNWEATUAIINSINE BNV
Huity wazamegih inwe Funsdemsansaumanazivinviude inuveiuaouiames uas
weluladansaumenas n1sdeans vinweo1w wasiinwymsisoud

Self-development principles for being desired graduate, manner for self-
management, personal management, and work management, competency in access,
understanding, and improvement of self, and skills for the 21" century which consist
of 3Rs and 7Cs: the 3Rs are Reading, (W)Riting, and (A) Rithmetics; and the 7Cs are
Critical  Thinking & Problem Solving, Creativity & Innovation, Cross-cultural
Understanding, Collaboration, Teamwork & Leadership, Communications, Information

& Media literacy, Computing & ICT Literacy, and Career & Learning Skills.

GEN3008  Ussynauaieu 3(3-0-6)
ASEAN Community
NFIATINLNIADNTLUTIAN Franadudany Yausssy Ussimandiasugia
N134iled uagAuduiussenieUsena eanineAnsendeu 1asaasnaesAns IHendau
naln ANUTINAEAIUNITEe LAsYENa kavdnuinusTsy ANuduTuSHonduUsTNAgLATa)
ﬂ’]SLUg‘&JULLUaQ‘ﬁLﬁﬂ“ﬁuﬁiaﬂizmﬂlw&lLLﬁ%ﬂZj:mJizLﬂﬂﬁmﬁ%ﬂﬂﬂﬁﬂmﬁ’mﬁ’mimﬂﬂmLﬁi‘t@ﬁﬁl
finavesdulul 2558  mseszndnisenudunaiiioss ey wuimissuiionenisiinguau
odvunay MaasunlasiiiunaddelneuassemaandnUssnauedou mmﬁﬁaﬁ’%ﬁu
Lﬁamsamu wsogsnanuUsewmalue Loy way aussougnsudatulunisvingsiaves
Uszineluanieu
To analyze ASEAN Community deeply in society, culture, history,
economics, politics and international relations, started point of ASEAN, organizational
structure, the way of ASEAN life, country coordinating mechanism in politics,
economics, and cultural society, relationship to the group of dialogue partner

countries, transformation of Thailand.
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ey Fedvuazmedureseiv wuqenn
GEN3009 msiliasnisunasasuadineg 3(3-0-6)

Thai Politics and Government

anvunaznszuIuniielve Ysgihmaninisunasesasivneg Anwinginssu
V119N13409 ATIAUNUINVBIAITUNNNITTDY AMESTUUAT ST A8 WITANITHIDY
nsidends nMsunasesiesduy Anudunaiies nsiliesiuItTinussivy Tausssunig
N151883 N159ANITANLTALEILAZEURFAN®Y

Institutions and processes of politics in Thailand, historical dominance of
Thai politics. Analying of the role of political institutions, cabinet, monarchy, political
parties, parliament, courts, election and local government. Citizenship, political and

people's lifestyles, political culture, conflict management and peace education.

GEN3010 nguungludiinyszaniu 3(3-0-6)
Law in Daily Life
anuddny dnuaruazUssanveanganed ainsuasddudnivesngrane
Ing @nwinguuneinluivssrruanuniu wagsndudeddludinusedriu iduduin
Uszananguungunianaznidlvdineie yama danssudnya wennadyay aseunsd Yseuia
NYMUIB0IYIIIAIE LaauT Uszum dan1s g Jadvayudndusazdesiulagveuday

wa

nguinedunialnas wszs1vUnaRas1as wesvlyaReania wies1vlydRauases
AuUstan wszs1v U@ dyvid Useuianguangdsiiansanainueng1iinie U A Ydee
AnslunszuIuMIERAsIIU WAE NITUIUNIT YRATITUNUINILAZBIY

Significance, characteristic, category and evolution of law including
hierarchy of Thai law, judicial process in civil and criminal cases, general laws that
people need to understand and essential for daily life, for instances - civil and
commercial code in cases of person, legal act and contract law, specific contract,
family; criminal code in cases of - intention, carelessness, culprit, user, supporter,
necessity and prevention by the law, anger, traffic act, narcotics act, consumer
protection act, nationality act; code of criminal procedure in cases of-arrestment,

investigation, release; the right to justice process, and civil procedure.
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Wadrn  Tedvuazedutesiein AV
GEN3011 9%inwsyin 3(3-0-6)
Life Skills
LRAAMsInIne e funsiaudlauasifiunuiivesnuiesuazgay
ﬂssmumsﬁmLﬁ'aa%’ﬂqqﬁﬁuﬁ’u%ﬁmiﬁﬁumum naBy Uy nsdnn1sesuallunisineu
uay s uauinUsediu mawanenadiey AaugnsliTinedredauauuuiiugiu
AL WOLTEN AYINAINNTALUNITIANITLAZDRNLUUTINAIUNITRUAIUF 11591197 NS
deau war MsldTAnsmiugdu madeud msdatmaneludinfiaonadesdenszuanis
Wasuudadly Anissudl 21 ereulandanudosnisvesdsay
Life Skills involves studying psychological concepts to understand and
appreciate selfness and others, and systematic thinking in order to foster mental
immunity, recognize and avoid problems and cope with them; managing emotions at
work and in daily life; improving social skills; applying the art of happily living with
sufficiency; developing the ability to manage and design private life in terms of
personal finance, career, social life, and human interaction; and learning to set
corresponding life goals based on the changes in 21st century in order to meet social

needs.

4. NFUIVIYTUINSUALIETNET 1IN BTN

ev1  Yedvuazmesuleseivn nuqenn
GEN4001 n1seanfdaniesiadie 3(3-0-6)

Exercise for Life

anuduiusvesn1seenidniesosruusiieg vessenefifeadesiuniseen
fdme waznsinlulszgndldludinuszdiiu sonddsnioiioguain nsiasuaing
AUIINNINNINY NTVAFBUALTIANINNINE $3n3Bn1sTesiukaznissnyinisuiniu
NNNITIDNNIFINTE

The relation of exercise and body system. Exercise and daily life; exercise
for health; enhancing of physical capability; the physical capability test; injury

prevention and injury treatment from exercise.
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Wadrn  Tedvuazedutesiein AV
GEN4002  WAuAUNIANIuYIn 3(3-0-6)

Energy for Life

Uselan unaaniiinveamdanuiagsuwuunisidau anuddgvesmdanuiu
n1saniiugin ludipulan wazuwimienisidndanulusuinn nseysndndsnuludia
Uszdnu nsdlfnwuazanesmsonindndsnuluiuiisaesng

Energy classification, energy resources and their uses, importance of
energy in daily life, community and world life including trend of energy in the future,
energy conservation in daily life, case study and energy conservation measures in

selected area.

GEN4003 ms¥winviunisdesns 3(3-0-6)
Communication Literacy
nAnazdNNITBINs LN sAsansluuIundsauansauma Svdnauas

g‘dLL‘U‘USU@&mﬁﬂsaué’mwmiﬁ'amﬁ MnvruazedUsznaun1singeinisdearsiiioniny

psEniin waziiviiunisdeansvesnutesuazyaradu wénnsiladu msidde uaznns

WELNINTENE U1IEnTlueARIva @mé’ﬂwmmaqQﬁLﬁwﬁuﬂwsﬁaaws HANTENUYDIAULIN

Wunsdeans wuInansUesiun1sgnaseudiaIng1ans anusuinvevlunisdeans

nVNBuara3esTII MAsadestunisdeans ndnmsvanidssnsdeansinelhiinlnusony

wazdennlusuiuudngg wwamanslidegaidviasgiaisassdiiosslovinenuioanaz
dapy

Principles and concepts of communication literacy in information society
context, influencing factors and patterns of dominance in communication, skills and
components of communication literacy to build up an awareness of communication
literacy of self and others. Principles of information exposure and information

accessibility and publicity in digital era.
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GEN4004 nslugusznaunisluuaiasughaniay 3(3-0-6)

Entrepreneurship in Special Economic Zone

wanNskazgUiuugsia nannslunsaliugsia wifnuazniswseunioy 81
M%Umnﬂuéjﬂizﬂaumﬂuqﬂﬁﬁﬁa miLéméljuluﬂﬂiﬂssﬂaUﬂﬂiqiﬁ% LLmﬁ/mmﬁﬂéi’j\‘iﬁﬁﬁﬁ]
Msflunumumthfinigsie msTunguyaasugialussduginiauazsedulan A
Juwn wardnvauzanudryuesvaasugiaiiay uleuieniaiguazionvululunasegio
ity AiasiziuuanianisidugiszneunislulnasegiafawsindunisinU fURTy
a01un13ad

Principles, concepts and types of business operations preparing for
entrepreneurship in digital era. Starting business, guideline in starting business,
business functions operation, regional economic cooperation and world economic
cooperation. Characteristics and importance of Special Economic Zone, government
and private sectors’ policies toward Special Economic Zone, analyze of being
entrepreneur in the Special Economic Zone and including of practical knowledge in

Special Economic Zone.

GEN4005  Fawandaululantagliu 3(3-0-6)
Environment in Today’s World
2IAUTENBU Wz Usunyvasdaninaes anwinuayaauindey nansenunn Jaym

dauandey anunisaldandenagiuluseduiesiu sedunaseduginia uaysesy
WA AuRsERTNEasdaandeulunfiuunend Anudifyveinnunainuaenig
Fan1m nseydndifiosutan nismuiegrsduduiiesnuangalunisuilaanineins
SITUVIALAL NISNALNY LaznTaUAne

Component and types of environment, Cause and environmental
problems, Impacts from environmental problems, Current environmental situation in
local, national, regional and international levels, Environmental concerns in
international venues, importance of biodiversity, conservation for the future,
Sustainable development on balancing of natural resource consumption and

replacement and case studies.

a1



i FedvuazdiasuleTeiv ienn
GEN4006  ngwanenun1susznaua1dnlugania 3(3-0-6)
Law and Occupation in the Digital Age
audifsaiunguinefidenadesiugsna uazn1susznaueInlugiaia 7
walulafidunasuudasderhasruusuiululdvesgshandonalauagisnisuszney
9% ndnn1snenguanenindduntslygiuaznguuneiiieadestuarududiud
ngmaneLieaiu Ineanisuazimalulad msvsfuldngmneludagdunazuudliuvesnis
Lﬂﬁlammaagﬂmemﬂg]wmaﬁaamﬂé’aaﬁ’uqiﬁ'«aLLazmsﬂisﬂaum%wﬁ%ﬁaﬁdﬂiuamﬂm
Law regarding careers and business in the time of technological disruption;
intellectual properties law, privacy, data protection law including technology related
laws; the implementation of law in careers and business, including the trends of
disruptive legal changes which were caused by technological advancement in the

near future.

GEN4007  sunBiaWaunTin 3(3-0-6)

Meditation for Life Development

AIUNUNBYINNTYALTE JAUTEadd T5113 Tunou aiTusuTesnsYinains
ANYUZVRINITUTNITULEZAITVINENS Uselosuunsaund anwazeIn1saosuauns Lazn1s
thaw Bl luTinysesiu audiumaseunasniseu Snvy tuney anautd Uselovd
YOI WAL mmi’ﬁmﬁuﬁaﬁf]aam ANLANANNTENINENsAUITaaUT WUk
aunznuitaaun valanduilasun

Meaning of meditation; objectives, methods, processes, the beginning of
meditation practice; characteristics of reciting and meditating; benefits of meditation;
meditation resistances and applying meditation to daily life; meditation as related to
education and work; characteristic, processes, qualities and benefits of the states of
absorption (Jhana) and insight knowledge (Nana); fundamental knowledge about
insight meditation (Vipassana); differences between the foundation meditation
(Summata) and the insight meditation (Vipassana); layout of the foundation
meditation (Summata) and the insight meditation (Vipassana); Insight meditation as

related to the world population.
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sWaden  Fedvuardesunesieivn AVREinT)
GEN4008  31ywd §9mal LATEFND KaTNITWNAIUA 3(3-0-6)

Human, Society, Economics and Development

winnsfssegvomywdngldnmsiasunedeay anmvesdsanluusazyieiy
Frunanuatn A i 0t uludaaund nnnsf annuein1 s auas e af udiau
miL‘iJésJuLL‘iJan’]\‘iLﬂiﬂgﬁ%ugmu"ﬁ’mﬁu LPISHFNET19E5IA LLazmiUsmaumsqiﬁmﬁa
Faaw Boudlu ndnmsfaunidadu aeldnseunisiaunfidaduresanyszyva
anuduiuslunsdeny tswgia dunis famwnlusedunduazsedulaniifinansenunas
AnanAEItariy

Living principles of human under uncertain conditions of social aspects,
different of generations, multisexaul; trends of economic and social development,
innovation-based economic development; creative economy; social enterprise (SE.),
sustainable development learning towards Sustainable Development Goals framework
(SDGs); and the engagement and relationship of economic and social development

both national and international level.

GEN4009  Imananiienswauntiasduiunisuinisdenu 3(3-0-6)

Volunteering for Local Development and Social Services

wuIfn 185 WRenfuiseanfiensiauiiesdu Snenanfunisuinisdany
Inenafuniagiia nssvIuMIIIdunueaaing nsiEudu Msdnesdng nseiuany
WazNIIWAILN LuNTAuLaziasuassinue RunAnwianusasniufanssudnenaile

Principles and concepts about volunteering for local development;
volunteering and social services; volunteering and business sectors; process of
volunteering operation; getting start, organizing, operating and developing; focusing on
developing and enhancing skills for students to be able to perform volunteer

activities.
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SHEIY YDAV LATAIDTUIYSI8IYN UUYAN

SCI1001  %#én¥INe" 3(2-2-5)

Foundation of Biology

auTRvesddidin nsdnszuuadidin sudouiTinermans arswniveddie
wad uaziumUeddy usmans nalnvesifauinis muamanvaieredaldin lnssaing
wagnihfivesiio Tassaduarviniivesdnd duineuasnginssy

Properties of life, organization of life, scientific methodology, chemicals of
life, cells and metabolisms, genetics, mechanisms of evolution, diversity of life,

structures and functions of plant and animal, ecology and behavior.

SCI1002  wanwad 3(2-2-5)

Foundation of Chemistry

lassaisevnan USinaansduiug Wuseiall audRvaesinisnioumiin wasvsu
AU AN veUNad @15aYANY VBT E;amwamam% QUNAAERT amqamﬁ n3A — Lud
il weiifedes wildunsd wildwandou

Atomic structure, stoichiometry, chemical bond, representative elements,
transition gas, liquid, solution, solid, thermodynamics, kinetics, acid-base balance,

electrochemistry, nuclear chemistry, organic chemistry, environmental chemistry.

SCI1003  wanAfnAIEns 3(3-0-6)
Foundation of Mathematics
flsfdunaznsv dlauazanudeiosvesiledty eyfusvesiladduduys
Feruarnisuszgng vdninusilaloma uaseyiuddudugs Uiiusidesdu
Functions and graphs, limits and continuous of function, derivative of a function

of one variable and application, L’Hopital’s rule, higher order derivatives and basic integration.

SCI1004  wanwand 3(2-2-5)
Foundation of Physics
naFnans Msduuazady guvmamansvosiva aunlidi auuusindn uas 1@es
Wandyalnal
Mechanics, wave and vibration, fluid thermodynamics, electric field,

magnetic field, Lights, sounds, modern physics.
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SCI1005  wialulagasaumadmiuIngidans 2(2-0-4)
Information Technology for Science
nsldneuinmasuazlusunsudniagilunisinseideya n1sdnnisdeya

wazn1sUsvinana n1sussendldmalulaglunsduau duasiedt waziauadoyaluguuuy

#149 Tuarunisdoansingrmaniosreiusedniua WunsinufUaTmunzauiuusiay

A1
Data analysis and interpretation by computer software, application of

search engines, effective generation of scientific data synthesis and presentation,

intensive practicing specifically for each subject branches.

SCI1006  @dRdnsuINEIAENS 2(2-0-4)
Statistics for Science
mmiﬁugmmqaﬁa AUy fMudsdu n1suaniaseasiaudsdu n1sdu
A9 NITHINKIIVDIAEDNR NITUTEUIUAILAZNITNAADUANNRFIUNGUALT wavaDINgY
NMTIATIEANULUTUTIU NManedeulaalmls wagnTIAsIERnIsannolay auduRus
Preliminary statistics, probability, random variable, random variable
distribution, sampling, sampling distribution, estimation and hypothesis testing of one
and two sample mean, analysis of variance, chi-square testing, and regression and

correlation analysis.

2. NFUITMANIZAIY
2.1. Ay nanUeAy
ey TolvwazAiaiuleseiv nuqein
FTI1301  weluladuasuinnssuansilesdu 2(2-0-4)
Introduction of Food Technology and Innovation
mudduoanaluladuazuinnssuemstemswaunUssna ndnnsidesy
maAnemansuazmaluladniseims madendsvesens muUszles waflemns 9a
FYINYIDIMIT NTAIUANANNINGIMNT LATUINIT NFNNITWAIUINEATNINBIMT N385
winnssuevns wwliinTanssuemsuasesesiy
The importance of food technology and innovation on the development of
the country. Basic principle of food science and technology, food deterioration, food
processing, food chemistry, food microbiology, food quality control, nutrition. Principle of

food product development, food innovation, trend of food and beverage products.
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FTI1302  msdannsszuvemsiisedu 2(2-0-4)

Sustainable Food System Managment

ANMUAIRYVDITEUUDMNT BANNGLATYEAY F9AY wArAInde WNARAIL
Ao n1stiomnsegadfisane nsdndeemis AMAINIALATUINIT DIVITAVNIN
warauUaenfeduemis ssuunsinnisvendeidufinsfudsunnden mnudiduves
STUUNNSNANDIMNT QuIumsinuasHanfivuazdnifidedy undsnszansemsluriosdu
nsdifnulymannmiinuazdswanden uuvmensiannszuesetnaddy

The important of food system on economy, society, and environment
dimention. Food security concept, availability, accessibility, nutrition, healthy and food
safety. Environmentally friendly waste management system, food sustainability. Field
trips  sustainable agriculture plants and animals, local food distribution. Case studies
of life quality and environment problems and sustainable food system development

guidelines.

FTI1501  AMSANEINIIUTINDIMISHALANEVNTININIT 1(0-2-1)
Food Business and Food Industrial Studies
ﬁﬁuﬁﬂ‘w’]@muqiﬁf\]mmiﬁmﬁuLLaﬂiN’mqma’mm‘JM’lmi N1INTLANUNANER
ANILNVWRATLLATDINNT ﬂ’]iLL‘UiE‘U@’]‘Vi’]ﬁ LATNITUSAITEIMS ANWINNSIANIT N1SHATA LaTNIS
WALUNGIN0191T WIANRITIHNUINNTANYINIY
Food business and food industrial field trip, food and agricultural product
distribution, food processing and food service. Study on management, marketing and

food business development, present the report from field trip studies.

FTI2101  A%@M15 3(2-2-5)
Food Chemistry
JuriidaaFeunnniou : ndniadl (SCI1002)
Tassasne paantimanl auadinsihmihfivesesduszneunaniiueioivng
o 11 Tusiu ardlulewnsn lodu Sanfiu @ oulel wararsifeduoms nswdsuutas
matafivesemnssznintansuussy mafuinviaznsmuguuFasonaiifnelmnannng
LUSSHLLU@Q@MI\’]W@’]W]? nsuURNInedeunuaNURnNILALvesDIIT
Prerequisite: Foundation of Chemistry (SCI1002)
Chemical structure, properties and functionality of food composition including
water, proteins, carbohydrates, fats, vitamins, pigments, enzyme, and food additives.
Change in food chemical composition due to processing. Storage and control of chemical

reactions that cause food quality to change. Experimental food chemistry laboratory.
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FTI2102  1A%UIN1SHasn1IsnInuAaImg 2(2-0-4)

Nutrition and Dietetics

SPUUMALAND NS vEin WiNTivesdsemis mmé’mﬁuﬁma\‘imimmiﬁiaqmmw
91313 9NIloguAM ansemsfiuuzuilnade fudmivaulne nsduinUTiw
415919115 N139912ANLATUINITOINIT NITNEIDWNEVAIN AITANUABIMTEMTU
AUaeanglsn

The gastrointestinal tract, types, functions of nutrients, relationship of nutrients
to health, dietary supplements, healthy food. Recommended nutrients to consume per day
for Thai people. Nutrient content calculation, food nutrition labeling, health claims and

dietetics for specific patients.

FT12201 m'iﬂ’J'UQum’mﬁmLLazm'ﬁfﬂnﬁﬂiw'}uaﬁms 2(2-0-4)

Operation and Food Manufacturing Management

NISNINTAULOAVIY NITINUNUAISINITHAR NITINUHAUNITHAR NITIARITIY
N13NEA N13TANITFUAIAIAT N1FIANTITLIATING NMTIANITAMAIN N1TTANIIAIUUARAAEY
LaEATIANENS

Sale forecasting, capacity planning, production planning, scheduling, inventory
management, project management, quality management, safety management, and

ergonomics design.

FTI2301  widnn1snsudsguenms 3(2-2-5)
Principle of Food Processing
nann13vasnAlulagnisulssuomsLagn1sauBNeIMNT NSAENIRRAY N3

AIUANAMNINVBIINGAU YaNNIsVRLERsAamAlLlal NI3UIUNITIIAL N1saLaelsd

N13awesbsd Nsudiy NsuYwds N131esid msvinlinAeddadu niswlin Taguisuuly

9115 UnUuANIsMsuUsslems
Principles of food processing technology and preservation. Raw material

preparation, quality control of raw materials. Principle of hurdle technology.

Dehydration, pasteurization, sterilization, chilling, freezing, irradiation, emulsification,

fermentation process, laboratories of food processing.
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SREIY YDAV LATAIDTUIYSI8IYN UUYAN

FTI2302  N19a319uURAnLATNAIUINEAAMILINNTTUINTS 3(2-2-5)

Product Concept and Innovative Food Product Development

N385 WIANNERNTMIIMIT N1TAUNIAIUABINITVRIRUTLAA nATANTS
WATITBIAUTENOUTIU (Conjoint  analysis) walaAlu (Kano  model) A8unaslnsla
(Flash profile) wSeailonswaunanae Customer journey template, Business model
canvas template, Lean canvas template, Value proposition template 1UsWATUNNT
ﬁmmqmmmi Mixture design Wag Inmucal-nutrients N1TATIVABDUAUNTINLALNIT
Uszilue1gnisiiuenns nsaandnddunislyyr unufuinisadrsuuifanasiaun
UINNIINDINMNT

The product concept development. Finding consumer needs,  conjoint
analysis technique, Kano model technique, Flash profile method. Tools for product
development, customer journey template, business model canvas template, lean
canvas template, value proposition template etc. Recipe development program,
mixture design and inmucal - nutrients program. Food quality control and shelf life
evaluation, Intellectual property registration, laboratorie for innovative food product

development.

FTI2303  walulaguazudnnssunisudszvenmg 3(2-2-5)

Food Processing Technology and Innovation

JuriidaaFeuunniou : FTI2301 wanNINSUUsIUeWMNT

weluladuazuinnssulunisuusguennns mamaslsdenmnsiaiuiuuas
gamniian weluladinsesiusaufdluussatasitaain wealuladmsuussUemnsmeausiugs
walulagmsldnssualninlunisudszenms wmalulagmaiuwiauuldanueuuaglildamny
You wielulad msuUssUsenduidsuasaduuivaniiin uinnssunsataansievesvaingd
B9 welladieSesfiuiowns 3 17 uinnsamusudnsglons unUURnsuinnssuns
wusgueng

Prerequisite: Principle Food Processing (FT12301)

Technology and food processing innovation. Low pressure low temperature
pasteurization (MST), Carbonated drink technology, High pressure technology, Pulse
electrical field and Ohmic heating, Thermal and Non - thermal drying technology,
Ultrasound and Electromagnetic wave technology, Super critical fluid extraction, 3D

Food Printing, Robot chef, laboratories of food processing technology and innovation.
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FTI3102  A153ASIZRRINIS 3(2-2-5)

Food Analysis

nénns s nslfiedesdiolunmsinsgiomnadmunmiasUiina dunou
NTFULAENITNTENAIDE198IMT MIATIEesAUsENaUslaeUseana @ Jnnfiu Tag
FoUueIMT karANANUANINALITEIIMNT N15UTHEUAMAINYDINENA UTIALNINTFIULAE
norueeIms MsRninyeluiesuUiRn1sinsisienns

Principle, method and instrument in qualitative and quantitative of food
analysis. Sampling and sample preparation procedure. Determination of proximate
analysis, food colorant, vitamin, food additives and chemistry properties of foods.

Food product standard evaluation. Food analysis laboratory practice.

FTI3201  N15UsEAUAMAITNIMISHASNWNIEBINNS 3(3-0-6)
Food Assurance and Food Laws
seuuUseiununnlugniuyszneumsiaglsanuenaivngsy Jadeamnin n1s

ATIIAAUNINGINNT NNATUNIEAIN NeAUUsEAMTURE wUN1TdUAIDE1e TaN19ada

dmiunismrvRukazUseiuannIn n15Ueeiun15nan15318M199IM15 NUNIEBINIS

FEAUUTEINALAZANUTEINA 11ATFIUMNTTENINUTENA
The quality assurance system of food business and food industries. Quality

factors, food quality measurement, physical, sensory. Sampling plans, statistical

methods for quality control and assurance. Food defense. Food laws of domestic and

and abroad. International food standards.
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FTI3202  9a32aMg12Ishasuinnssy 4(2-4-6)
Food Microbiology and Innovation
AVNADITIUNINDY : NENTIINYI (SCI1001)

¥

AUINUFIUNIIRATIINGT InsuaSlontazynislen msmu,uﬂﬂs LANVBY

e

unssndanuddnluems messitadeluemsuavs s AT kasems
LATEYVDIRAUNT
$nw1 QauvETilReside Rdunidiinelsa nmsruaueAuUYISiIBnsenwLay

q

LAl ‘L!']G]ﬂiill"gaUVliEJVIIGﬂuﬂ’ﬁNﬁG]@Wﬁ’IiLLﬁwU?WﬂiiﬂJﬂ?i@]i?ﬂ]ﬁ@Uﬂ’J?Nﬂaaﬂﬂ ga1ng

Lmawaqmiﬂumaumawaumasl,u'ivmwmﬁmam ﬂWiLL‘Uii‘ULLa‘“ﬂ’I'ﬁLﬂU

WINTFILOIMNINAUAWNSE wazunuJuinistunisnaaeuydunidlueims

Prerequisite: Foundation of Biology (SCI1001)

Basic knowledge of microbiology, prokaryotes and eukaryotes and classification
of microorganism. The importance microorganisms in foods, analysis of factors and natural
of food on growth of microorganisms, source of microbial contamination during production,
processing and storage, food spoilage and pathogenic microorganisms, control of
microbial growth with physical and chemical methods, innovation of microorganisms
used in food production and food safety inspection, microbiological food standards, and

laboratories for inspection microorganisms in foods.

FTI3301  ms3deguslnanasnsussiliuauninnisussamduds 3(2-2-5)

Consumer Research and Sensory Evaluation

FvridesSousnneu : adfdwmiuinermans (SCI1006)

WOANIIUEUTINA Tayaduslaa wWUINNNITNAIN ANUEIAYUDINITNAGOUNI
Ussamduda 93us5sunTidguamed mssuivesUszamduda  nmsdadenynageu n1sinvin
%aqﬁmaau NIINAGDUAIILLANGA N NITNAADUAINTOULUUBUVUTRA Lalatialdna N1snageu
AIUNBA WUV just about right methods NISNAABULTINTTUN NITINUNUNITNAGDINN
Usgamduda N13AUANAMAINLAZMITHAILIKEAA MY N15TATIERAMUKUTUTIULAE TR
ANUENTUSVINeEDs nsllusunsy SPSS UURnsnaaaunaUsyamauia

Prerequisit: Statistic for Science (SCI1006)

Consumer behavior, consumers data, marketing suide. The importance of
sensory evaluation, the human research ethics, senses perception, selection and assessors
training. Discrimination tests, preference tests (intensity, hedonic scaling), just about right
methods. Descriptive analysis techniques, sensory experimental design. Quality control and
product development. Analysis of variance and statistical relationship measurement, SPSS

program. Sensory evaluation laboratory practice.
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FTI3302  3ANITUDINNT 3(2-2-5)
Food Engineering
JurdideaSeunnnou : ndnTand (SCI11004)
wiigwardd weslulaundind augaulauazaunandsu namanivesiva
Floladvatamis n1saneleuausauuaziiaans YguRnisememhedmsuimnssue s
Prerequisite: Foundation of physic (SCI1004)
Dimension and engineering unit, thermodynamics, mass and energy
balance, fluid mechanics, rheology of foods, heat and mass transfer, unit operation for

food engineering.

FTI3303  wAlulaguazuinnssua1nisauian 2(2-0-4)

Innovative Future Foods and Technology

9IMSNENTBUNTS  AlUlagNYATLULLILET 81MTFUNINANYINTY 8IS
MINTUNNE 915U 9TLEsUYIANTY 9IMNTANLUEAS 9IMNIIINVOIMABTIINNS
ws3U ewnsdmiuindueinia uianssuewnsinamie uinnssunisugnide uimnssu
Wugudie1s msdansiaslgemsmeamalulaguioniy

Organic food, precision agriculture, healthy food by age, medical food, novel
food, immune boosting food, insect food, food waste, food for astronauts, algae food
innovation, invitro meat innovation, robot chef innovation. Food chain management

with blockchain technology.

FTI3304  udnNssuussgnaeionnIsuasn1saaniuy 3(2-2-5)

Innovative Food Packaging and Design

AUAIAYVBIVTIYI UMD Muméuaﬂmiﬂﬂmsmm‘mi ﬂmauummamaﬂ
UF59U91019115 NIIHER mi“UUﬁJUiif\mm"?A walulagn1sussgems Lmawiiwamm%
91119 MaﬂﬂﬁiaaﬂLLUUIﬂNaiw‘Uiiﬁgﬂm%mmi NIMANYBIUTIIIUTMDIMIT RAINUTTY
fugiornis answedesuikasilauuilaalauasdovaarsla ussgdmLuUkeATIN UTTYTUI
99238y WINNTIUUTTIdmTULaeny vderivaliemanalulagussadueienms

The importance of food packaging, function of food packaging, properties
of food packaging material, production and molding of packaging, food packing
technology, food packing machine. Principles of structural and graphic design of food
packaging, food packaging labels, coating surface and edible film and biodegradable,
active packaging, intellingent packaging, packaging innovation for elderly people and

current topics in food packaging technology.
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FTI3401  asdamsialulaguazuinngsu 3(3-0-6)

Technology and Innovation Managment

11339154 39NaENEAIUNITIANITMALLLAERaZETANTTY N5 N5V
AN N15UsEEN MImuRumuuinnssukarmalulag n13as1alnnuausadmsunis
Jan1smaluladLazuinnssy N139ANITNITAAIN  NITIANITVUAIAUAT N1TTANTITIELY
UMNULTIYTUINTVDIGIND

Strategic management of technology and innovation management,
planing, implementation, evaluation. Control of innovation and technology. Building
capacity for technology and innovation management. Marketing management. Freight

management. Manage a business's integrated supply chain method.

FTI3402  Uszanaldmaluladudonivuludunindadiia 3(3-0-6)

Application of Blockchain Technology in Digital Assets

Ay AudIAey Anudiugrureunaluladudenisu nsusegneld
wialulaBudonwulugnannssuuazgsnadiueIns n13nszaedudT uasszuuvudilad
afnd Funsndndnea anadufdnea nsUszgndldvelulagudenauludunindfineaway
analiufdnoadmiussfivens dyasenior msadrensuiiuAinea ngrneiieades
funsamuluanaiufinea

Meaning, importanc, basic knowledge of blockchain technology.
Applications of blockchain technology in food industries, food business, distribution
and logistics transportation system, digital assets, digital currency (Cryptocurrency).
Application of blockchain technology in digital assets and cryptocurrencies in food
business. Smart contract, creating a digital wallet. Laws related to invest in

cryptocurrencies.

FTI3501  duuumniamalulaguazudnnssunisenns 1(0-2-1)
Seminar in Food Technology and Innovation
funideiiierdestumaluladuazuinnssunisermsiindnunfinnuauls

MNUVEsETAUINARIY Tan1wilneuaznwdislssma isiase n1sasudeya n1s

UNAUDHAIIUAIYIID LLazgﬂLa'm’lsN’m
Interested topics in food technology and innovation. Information resources

including Thai and Foreign languages. Analalysis data, summary data. Report and oral

presentation.
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FTI4401  vinwznsidudusenaunisanims 3(2-2-5)

Food Entrepreneurial Skills

LurAnnIsadugsiogalnl n1seenuuugsia AuanvuzveInIsidu
fuszneunsfia sinveidndudmiuiusznouns Startup uaz SME esdUsEneuLazans
Feuunugsia mesgianudululinigsiis msuimsanuides msaiuususiagnns
asefiu Finwzmsveiauuuenslatiuazuuueoulal UftRnisnadudussnaums

The new business concept, business design, characteristion of good
entrepreneurs, necessary skills for startup and SME, composition and writing a business
plan, business feasibility analysis, risk management, brand and team building, sales

skills both offline and online. Food entrepreneurship practice.

FTI4502  Jgyuniaennanalulagiazudinngsunisaing 3(0-6-3)
Special Problem in Food Technology and Innovation
nsvinlasesedymfias n13vi1ideluidefiaulanisdumaluladuas

winnssunsemns aeldmmguavesoransdfivinw eliiAnesdannug anadila uawdl

Uszaunisal lunsdaritesuide nsdsauufignu manaununisvaaes s ans

AT afUTERazaTUNE N1SWEUNAIIRY M EueNaUITY
Proposal of special problem research project in food technology innovation

topics under advisor instruction, to understand in knowledge and research topic

experience. Hypothesis, experimental design and doing research, analysis, discussion

and conclusion. Report writing oral presentation.

2.2 3y uantaan

el FedwuazAiaSuresedvn w8
FTI2111  nswaukansnsfemnsitutu 3(2-2-5)

Traditional Food Product Development

NILUIUNITHER NMITNAILIEAT NITAIUANANAIN N1398NKUVUTIYIUI N5EA
91gN1SNY LLazmismizé’U@mmWLLazmmgmmmiﬁuﬁm waginiinweduRng

Food processing, formulation development, quality control, packaging design,

shelf life extention. Quality and standards elevation. Laboratory practice.
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FTI2112  welulaguazuinnssunisudsgundaineiuy 3(2-2-5)
Dairy Product Processing Technology and Innovation
pefUsvneuvasiunt wuune uunsede NN TIVADULALAIUANA N TNUDIUN

Au naluladnisudssundndaaiuy wunaslsd unaneslsd ungeil wewds e Teiise

uaSsmeuiu eluien aluda msulssusemalulaBnisUsende uinnssunisuds

sUuusmAuaIsuvsenszualiin nmadenidsvesansasiuy NmsgIUNaAS ALY 113

AIRAMANEARS UL UnUfTRNsmAlulagn1suUTIURAR S ueiu

Raw milk and dairy products composition, cow, goat buffalo. Quality
inspection and quality control of raw milk. Processing technology of dairy products,
pasteurization and UHT milk, cheese, butter, yoghurt, drinking yoghurt, sour cream,
cream cheese, etc. Aseptic technique processing, milk processing innovation
combination with pressure or electrical, dairy product standards, quality inspection of

dairy products, laboratories of dairy technology.

FTI2113  waluladuazuianssunisulssusyuiauas 3(2-2-5)
Cereal and Legume Processing Technology and Innovation
dnwaglasiains ssdUszneuvessyminazin weluladuasuinnssunsuussy

mademds mealuladnisiiuine wanassldaingramnssusyuiAnasda n1siam

WARoUet N1seenuUUUTIYRaA wunltuvesmsnatn unUFdRnsnsuUssUsyrAuasin
The structure and composition of cereal and legume. Technology and

Innovation processing. Deterioration, storage technology. By-products of the cereal and

legume industry. Product development, packaging design, trend of marketing.

Laboratory practice.

FTI2114  wialulagamisaainlaaunasuinngsy 2(2-0-4)

Green Food Technology and Innovation

ATAVINENAAS s a7 ASUDuIlANI W 8NN3 AR NSEUIUNTKER
wan S deIuarnsoenuuy uinnssuusTeAaeidden mamaiadides msduveldaain
Wed wurliundn Ao sa@ie)

Meaning of green food products, cabon footprint, 4R principles, green
product manufacturing process and eco - design, green packaging innovation, green

marketing, applying for a green label. Trend of green food products.

54



SREIY YDAV LATAIDTUIYSI8IYN UUYAN

FTI2115  wAlulagnaniueiaimsninwasuInngsy 3(2-2-5)
Fermented Food Product Technology and Innovation
QduvEdMiAnTeatunamin waluladmsudssunanevnsvsin §1avan anly

add fules Tewnes Aud Tevise uniien 381 Wilen wmud Budy ufanssundnsius

o1Insin MseeNUUUUITYSM nadanisifuinuiiiodnengmsiiunanias uinsgiu
nanfaeienmsvin nsdeudevesemsndn Janwazuuimnadledymuesersmsin
unuguAnisenmsdn

The microbial related in fermentation, fermented food processing
technology Khao mak, Sa to, Kefer, Kimchi, Yosurt, Soy sauce, Salted soya bean,

Tempeh. Innovative fermented food product, packaging design, storage technique to

prolong the shelf life products. Fermented food product standard, deterioration of

fermented food product, problem and solution of fermented food product.

Laboratories for fermented food products.

FTI2116 a'lm'iﬁx‘iﬁ‘ffuLLﬂ:ﬂ'}iﬂﬁh'}é’NM'\ﬁ@%ﬂﬁw 3(2-2-5)
Functional Food and Health Claims
fe1uves1msianduiazlnyundvaud YUaveasngnuLAlLazaIsn1u

DUNADEATLIINGITUYA aﬁaaﬂqmémﬁamwLLazmi‘V]ﬂaaU ﬂﬁaﬁ’ﬂmiéfmaguﬂaaaiz N3

wUsgUomsilaidu Tinswiviinavesansfiesngndlundnioe Usslovivnsguain nng

2ONLUUUTIATUI NMInaInvaNdndueiamsilsiduveslneuasisUseme Jammunuaz

N13NENI9 NN FUANVBINELaTAUTTINA
Definition of functional food and nutraceutical, types of phytochemicals and

antioxidant from natural, bioactive compounds and testing, antioxidant extraction,

functional food processing, phytochemical content analysis of the products. Health
benefit.Packaging design. Functional foods marketing in Thailand and aboard,

specification and health claims of Thailand and other countries.

FTI2117  mslduseleviandanaenaoangnainssuainns 2(2-0-4)
Utilization of Food Industrial Waste
uwndsiiunvesTanauvdoredgnaivnssue s ssdusznaumalall wazaula

NN LA UATINNVRITARAUABINTTINURAAIMNTTNBIMNT NTEUIUNITHUTTU

dierfiuyadn MsAnduny Anuimihveunalulagiiierdes
Sources waste of food industry, chemical composition, physic - chemical

and biological of waste from food industry. The processing for value added, costing,

progress of related technology.
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FTI2118  walulagasAausznauainig 2(2-0-4)

Food Ingredients Technology

peAUsENOUTRIINgAu TaTeasne Auaudinianisnnuasiall Aouaudmide
wihlundnsasiemns Jadelunsdndenssiuseneuems nmslaseesdusenoudn &
naw sa 3euna lelasreaased wils TUshu Tusfu wavansdeuuluenms

Ingredient composition, structure, physical and chemical properties,
functionality in food products. Factors for selection food ingredient, food composition
analysis including color, flavor, spice, hydrocolloid, starch, protein, fat and food

additives.

FTI2119  welulaBuazuianssunisulsguia3asiy 3(2-2-5)

Beverage Processing Technology and Innovation

UNUINTDLATEIRN UTEinnvana3eshy n1snann3esnuiiiaanoseduas
lifiueanosed nisnaniaiosiudnfivuarlisnfing nanfasiadosiuiut visqsus
w30y nsdeudevenniesiu wIsanuiladdu ui’mﬂﬁwﬂ%"aﬂﬁumﬂﬁ’ﬁym QRIRRIGE
n3zvien MsEBNUUUUTIYAM defmuamangmneiiisides wuliiuvemdnsiosi

Role of beverages, type of beverages, process of alcoholic and non-
alcoholic beverages, process of carbonated and non-carbonated beverages, Traditional
beverages, beverage packaging, deterioration of beverage, Functional beverage,
innovation beverage from Hemp, Cannabis and Kratom, packaging design, legal

requirements, trend of beverage products.

FTI2120  udanssuemnsanlusauny 3(2-2-5)

Innovative Food Plant Protein

wiasvadlusauny Yilauazlasiasnwedlusiu winnssumsaialusiu A
Tnwanms anedAdanii mewaunandaum nseenuuuussaiam wnliiudanssuomnsan
Wy unUURMs winnssuenmsanlusauiy

Source of plant-based protein, types and protein structure, innovative
protein extraction, nutrition, funtionality, product development, packaging design,

plant food innovation trends and labolatories of innovative plant-based protein.
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FTI3111  n1suszfivengmsiiuinenainns 3(2-2-5)
Food Shelf Life Evaluation
fanurese1gnsnuinw nmsdeudenisnienin il wazgdun3d n1Insiain

q

LY aaa v v 1

A mHARAsiens Jadefissnaidends sasnsifaufiten Susuufisersudiusiag
n1sUszlivengnisiiusnwienmsuuuanizise liud aunisensilled was Temperature
Quotient (Qy0) UwﬂaﬁﬁﬂﬁiﬂﬁiﬂisLﬁu@mﬂﬂwLLazmqmiLﬁummi

Definetion of shelf life, physical, chemical, and microbiological
deterioration, food quality measurement , factors accelerating deterioration. Reaction
rate constant, order reaction, shelf life evaluation of food products like Arrhenius

equation and temperature Quotient (Q,). Laboratories of shelf life evaluation.

FTI3112  aesgrundaiasianana 2(2-0-4)

Halal Products Standard

AUMLNEIATaLaTENTeN Tariirunuazdeuluretemsenata nsede
AU NSIT0AERNT DIAUTENDUTDIDIMITADIIN  ATEUIUNITNER N1TARRAN NOUUIY
wazaUafu N1indmUteemssratanielulssvalnelazansUszsme n1svelususes
\3psinegnatavasUsenelng IEJmamaﬁqiﬁ%adqmammimmmimaWa

Halal and haram meanings. Terms, condition of halal foods. Raw materials
preperatiom, slaughter, compositions of haram foods. Production, labeling, laws and
regulations of halal foods. Distribution of halal food in Thailand and abroad. Procedure

for halal certification in Thailand. Business opportunities of the halal food Industry.

FTI3113  winnssuemnsamiuggeent 2(2-0-4)

Innovative Food for Eldely

ANuvINBLArANERYIeEEIe1Y NsiUAsLLUaess1ane Tngunsuay
onsdmudgeeny Jadeidsasienizymlavuinisluggeeny ndnnisesnuuunan s
2115 WazMsiauILInnsIteMsEmMIULge

The meaning and the importance of the elderly. Body changes, nutrition
and diet for the elderly. Risk factors for malnutrition in the elderly. Principles of food

innovation design and development for the elderly.
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FTI3114  walulaguazuinnssunisuussuvusay 3(2-2-5)

Bakery Processing Technology and Innovation

29AUTENBUNARAMTYUNBY AnANTRNIINIBAIMKALIATYEI0IAYTENBY
wanSausivunouiifienunmyesansailaeuiufivuntliuasién nszuaunsHannanso
YUNOU NMTLADNAUNNYBINAR ST vULBY NTUTIUALATAUIIYY NsWaLwE sl
YUNUDU %umam‘ﬁ@?ﬂmw vunouliuds YUNBUUTIAINNGLAU winnssuiiieadesiu
HARAUTVUNDU miaaﬂLLUUU’iiﬁgﬁmsfl wunldupudeunaniugivuley

Compositions of bakery products, physical and chemical properties of bakery
compositions on quality of products focusing on breads and cake products. Study on
process of bakery products, deterioration of products, packing and storage,
development of bekery products, healthy bakery, flour free bakery, gluten free

bakery, innovation of bakery products, packaging design, trend of bakery.

FTI3115  waluladuazuinnssunisudsguiladniuazdniii 3(2-2-5)
Meat and Fishery Processing Technology and Innovation
TAs9As19NaULe @35eanewarlusaulunanuiiie n1ssUdsuwlaIn1eTAived

¥
v 6

dednindinndon auamiledn ﬂizmuﬂﬁl,t,ﬂigﬂmamﬁmsﬁmﬂLﬁaﬁmiiuqmaﬂwﬂism
Snwarmemeninuazesrusynauniuaivesdn i ﬂ’]iLUgﬁJULLUaﬂﬂmﬂ’WW‘UENéJWSﬁW
AADAIUNITATIVADULALNITAIUAN ui’mmim’lmﬂigﬂLi‘jaé’mfuazﬁ'@’iﬁﬂuqmﬁmmm N9
Gdoudsaman waluladnisussy uagmaifudnwindndae msguiAuialssau ansld
Usglominndrundeiuaznanaosld niseenuuuussafus wasfininuenisudssulu
o uRng

The muscle structure, physiology and muscle protein, biochemistry of meat
and post-mortem changes, meat quality, processing of meat products, physical apprearance
and chemical composition of fishery, quality change of fishery, inspection and quality
control, innovative processing of meat and fishery product, deterioration of products,
packing and storage technology, factory sanitation, waste utilization and by product,
packaging design and laboratory practice.
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FTI3116  waluladuazuinnssunisuusgudnuasnald 3(2-2-5)
Fruit and Vegetable Processing Technology and Innovation
AuddgueInsuUsIURNwasNall AnauTAn1nen I wilkasdyingnvein

wagwalsl mswAsuLUasmendanmsiiuifes UtRmsmdsnafuiens msaongnsifuinm

nszuIunsulsguinuasnalyl Annalddinusisan winnssunmsiinenemsiiusnyiuazndnsio
wUssURnUaeNall N1590NUUVUTTAAMe NMSANYIANUKAENISHNTINYEU TR

Importance of fruit and vegetable technology, physical, chemistry and
biology properties of fruits and vegetables. Postharvest technology, extended shelf
life, processing of fruit and vegetables. Fresh cut fruit and vegetables processing.

Innovation of fruit and vegetable shelf - life extension and products. Packaging design.

Farm and packing house field trips and laboratory practice.

FTI3117  wialuladuazudnnssumsudsiuinlfivazdealnuan 3(2-2-5)

Cocoa and Chocolate Processing Technology and Innovation

aeuglnl Mafufemandn nsguunsnvin MIsUWKY N13A7 wagnsUA
waalald ssduszneumaaiuavyselovdvednln msannanluiudenlnuan Anuuansia
senalnlAuasdenlnuan vinvesderlnuan nadeudsvesdonlnuan wuu fat bloom uay
sugar bloom u’?mﬂii:um'iLL‘Uig‘LJIﬂIﬁLLaz%aﬂIﬂLLam YOUMADTIINNSYUIUNISHAR N158NLUY
U339 unuuRnsmsudssulnliuasdenlnuan

Cocoa cultivars, harvesting, fermentation, drying, roasting and conching cacao
nib processing, chemical composition and health benefit of cocoa, chocolate tempering.
Different between cocoa and chocolate, types of chocolate, chocolate deterioration, fat
bloom and sugar bloom. Cocoa and chocolate processing innovation. Food wast from

cocoa processing. Packaging design. Laboratories of cocoa and chocolate processing.

FTI3118  wandithiunagluduiaguaw 2(2-0-4)

Fat and Oil Products for Health

3fUszneu anautivsnmenmiafivesluduwasinty wndsmeshiiud el
Tn ¢ideu wisuand Uatuvaueu Uamea misatninsiu Uselewtinsdasuinig nsn
lugiu Towwnn 3, 6, 9 uag plant sterol mﬁmﬁzﬁammwmaqﬁwﬁu AMSAUSAYY NS
Foudeveaingu nswaunaan e

Composition, physic - chemistry properties. Souces of good oil, avocado,
pweilla seed, flax seed, salmon, sea fish etc. Oil extraction, nutritional value, omega 3

6 9 and plant sterol. Quality analysis, storage, deterioration, products development.
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FTI3119  A153LAT1EMOUATIELAZNITAIUANYAINGA 2(2-0-4)

Hazard Analysis and Critical Control Points

JUATIENIAIY N8N bl RFUNTE wazarsneiiun n1sUesiuuazanmdy
Hoe MIllepidunseuazningaiidesaiuny Msivuagaingaifesniuny Auuad
AR N139539RAR1N UJUANTUALY N15AIMUANIININERY N1SATMUATEUULENEAIT N3
tufindeya nsdifnwuferiumslinszsisunste

Physical, chemical, biological and allergen hazard. Prevention and reduce
risk. Hazard analysis and critical control point (HACCP). Defining critical control point,
setting critical limit, monitoring, setting corrective action, setting procedures for

validation, setting document system, record data. Case study of hazard analysis.

FTI3120  W&INgINI9@I915 2(2-0-4)

Food Toxicology

winiowuwesivine viiaveensivluowns nalnmsdeiie NSATH NMIaNEF
waznsTusenUesansiy ndnnsmandweamans naudsuulawesasivluddidin Jade
Mt ndisinasenisiaeansiiy msnenaneiuguaznIsnesy NMafinuaids mainansity
1umzmumil,t.ﬂigﬂmmi msUssfiumulasndevesansedifldluens msvageunnuiiu
Ny ﬂsfﬁﬁﬂmﬂﬁzLéﬁuﬁzgmﬁmmiﬁwﬂmﬁaummﬂu{]afgﬁu

Basic principle of toxicology, types of toxins in food, mechanisms of toxicity,
absorption, decomposition and excretion of toxins. Principles of pharmacokinetics, change
of toxins in living organisms, biological factors that affect the destruction of toxins.
Mutation and cancer formation, toxins in food processing, safety assessment of chemicals

used in food. Case study of current food poisoning issue.

FTI4111  n153an13A273Ua0nA 8011151 ueauuInIsaInng 3(3-0-6)
Food Safety Management for Food Service
AUdATAUANUaRAfBaMNS 1RsgIuANNUaendEMNSTuINUINTOMNS

M3UIMIIANT anuiindne1mns msmuauMsUfTRIU Msdeiianuazein nsdnnis

yozuazdna mamuguiestudaininziilsn aueundediuyana nsAnwigaIuuinng

9115 NIAUANYINITUTHTULINTFIUT WIS
The importance of food safety and food safety standards in food service.

Management of food premises, operational control, cleaning, waste management, control

of animal carrier and personal hygiene. Food service field trip and food safety standard

audit case study.
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FTI4112  n1seaadiannseiing 3(3-0-6)
Electronic Marketing
ATUANIBLAZENBUZVOINIIAAIABENNTaTnd wuaAmAEIfuNIdYd
dnvselindmnadugsfauinnssueims millaseidannden ngAnssuguilan melulad
\Aertesiumsdidiusuniemnan ngmnefiistestumdvddidnnselind omnsuay
UI¥NauNITeInIg

eXe ). D

Definition and characteristics of electronic marketing. The concept of
electronic commerce of food innovation business, environmental analysis, consumer
behavior. Technologies related to marketing operations. Laws relating to food

electronic commerce and entrepreneur.

FTI4113  N159ANT533NR91MI5VUIANAINLATIUING Y 3(3-0-6)
Small and Medium Food Enterprises Management
anwlruarANENURY09TINIDIMTVUIANALALIUIALRN NTUTMTIU Ty

VBIFINTDWNTVUIANA 1AL VUINY B miL'%Iuéfuﬂimauqiﬁﬂmiamu NSIANIUNU AT

In09AN15 N15UJURNMY Taseasnaenatnwazn1saiunagnsnianisnain delauseu-

HeI8Uve9gINI0IMTTUIANG LA UUINEDN  AUFUNUSVDIAIUAINY N1THAINNITHU

m‘iu'%mi‘vﬁ’wmﬂimwwé NINER ﬂgmmaﬁtﬁm%ﬂ mmNLLNuL“Tmﬂaqma‘wwwfﬁmﬁummi

nsUsEuNanIsALEUIY LL‘L!’JI‘I:ILILL@%U‘I/IU’WIGUENﬁqiﬁ"\]EJ’]‘M’]?U‘LH(ﬂﬂa’NLLﬁ%GUUW(ﬂ‘EJlaiJI‘LJ

Uszinalng
Characteristics of small and medium food businesses. Management,

problem of small and medium food  business. Starting a business, financing,

organization and operation. Market structure and implementation of marketing strategies.

Advantages - disadvantages of small and medium food businesses. Relationships of

various segments, financial markets, human resource management, law, strategic food

innovation planning, performance appraisal. Trends and role of small and medium

food enterprises in Thailand.
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FTI4114  v8NN153ANTSSINAAIUDINNT 3(3-0-6)
Principle of Food Business Management
LLmﬁmﬁaﬂﬁuLﬁmﬁ’umﬁmmiﬁqiﬁﬁ]mmi USTLNNVBITINADWNT MTIANIUAGS

YU yAansLazanILl Msdnnismsnann mstayduaznslideyamanisi mamuausiuy

WASAMNINGINT mimmmiiﬁﬁFﬂ/l'NLLama’mqsﬁ’i]a’lmi

Basic concepts in food business management. Type of food business,
financing source, personnel and location. Marketing management, accounting and
financial information, cost and food quality control, predicting the direction and

marketing of food businesses.

FTI4115  wAlulagn1saaLkazu3nissInns 2(1-2-3)

Food Catering and Service Technology

UANNITIARATUTNITEIMNS JURUUNSIASEUUNISUINITRINIS NISHAILISTIEANT
91115 NIAMUATIAT MITEURaAImMNNY FNBENITUIMTTZUU NMISATEN NSVUAS AT
AUSIET 1AZNI3USN50195 AdANSLNEenTIE8IMISLAZANTUSNNS SAuTardinves
9113 NUTEAURANUAS MITAUANT Uazn13Ussnduiug n1s@nwigeiuuinisemisuasns
Hnufon

Principle of food service, food service system, menu, pricing development,
target identification, administrative skills. Preparation, transportation, storage and food
service. Techniques to increase food sales and services, including types of food, food
decoration, food exhibition and public relations. Food service field trip and laboratory

practice.

FTI4116  msdan1sgsnawsulud 2(2-0-4)

Franchise Business Management

nszUIUN1s vanna weunsuasnagnstunsinnisgsiawnsuled n1siwses
A dululalunisnisgsia nsiiade nszuiunislunisadsassdlonianiegsia nguune
F3U5TINLATITTWITAIUNTUTENBUTIAR

Processes, policies and strategies for managing franchise businesses.
Feasibility analysis of business, contact, processes to create business opportunities.

Law, ethics and morals of business.
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FTI4117  n1sdansnsdsaanuaziiigi 3(3-0-6)
Export and Import Management
g‘ULL‘UULLasé’ﬂwmma\‘mmmdﬁaaﬂLLazﬁﬂL"fh nshnsedevis Hewlun1sn nns

YU N5TTLRU MILAUDTIAT NTFBTBITIAN WazENSAANINT
Forms and characteristics of export and import markets. Trading,

incoterms, transportation, payment, bidding, bargain, and customs.

FTI4118  A15RUSSNA 2(2-0-4)

Business Finance

ANFUSMTIANISNIINITEU N13ANENTINI9NITRN N1TIATILIRANDULNUYDS
5373 MIIAMIRUYY N15IRUALT NMITATIIUNIRUEImTN nsivueuleuenis
eRuduna

Financial management, financial decisions, business return analysis,
financing profit planning, preparation of advance financial statements and dividend

payment policy.
3. nguAY Anuszaunisalivr¥nvsaannafinen

sWadun  TedvwazA1asuleseIn nwAn
FTI4503  nswwseudnUszaunisal 1(45)
Preparation for Professional Experience Training
N1SRNUUANITINTN Waurvinwe Auiaua1u1se LInadlu3v1an
ngszideutededunne lulsenuenamnssuemis wisuauneugnisinuszaunisel
ATNIUTINURAEINTTURIMNT
Professional practice, skills development, knowledge, professional attitude.

Rules in food industrial plant. Preparatiom for experience training in food industries.
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FTI4504  asHnUszaunsalivawn 6(495)

Professional Experience Training

FfidoaSounnou : FTI4503 mswsesfinUszaunisalRundn

nsHnUszaunIsadignTunissumalulaguazuinnssunisonns Tulssnu
9AAMNTINEIMNT MireaunaTiiAatesfugnaInnTsNeIv1s wie fUsznaunts
Startup/SME L'%Emifisuumiwam NIAIUANANAIMNLAZUTEAUANAIN STUUNITUSISUAY
n1353An15L5e01u Beuinslddiauarnisiinululsenu aguaanisiseuiainnisin
Uszaun1salivdn dnvhguidusenuiasiniauemneinan

Prerequisite: Preparation for Experience Training (FT14503)

Professional practical training in food innovation in food industries, government
sectors or Startup/SME. Study on production, quality control and assurance, administration
and management system. Learning to work in food industry. Summary results from

experience training. Reporting and presentation.

FTI4505  msinseuinaviafne 1(45)
Preperation for Co - operative Education
MANNNTUUIAR NFEUIUNTIBSENAAnYT suifeudetsfuimiedes aaud
fugrulunisufoem nsdoansuaruyseduius msfauiyainain ssuunIsUIMg
Aunmluanulsznaun1s wallanisiiaue n1sgusigny MsanwuazaAualenalsiu

=

FesfiAgvastunsiinmy mstmulasssansinuidedmiuaniafinw

Concept principles, processes of co - operative education. Relevant
regulations, basic knowledge for work, communication and human relations, personality
development. Quality management system in the establishment, presentation techniques,
report writing, documentary study related to job training. Research proposal

development for co-operative education.
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FTI4506  @wnafnen 6(495)

Co-operative Education

dideadeuanden ; FTIA505 nswseuflnaniafing

mMsysannsAnusluiesseuiudszaunsalmvinau malnussaunmsalyinnu
39 wiunmsuAtymluaganulsenouns mstesuassiAansWaRnyeAUeTN MsNITY
w3edgmimuiidudgvivesaniuusesnaunis Mrgdiausisnuniouiaussioaniu
‘Usma‘umiu@gmmisj‘ﬁﬂ?ﬂmLﬁa??uqmmiﬂﬁﬁ'amu

Prerequisite: Preparation for Co-operative Education (FTI4505)

Work integrated Learing (WIL). Experience training and working as the
employee. Focus on problems solving, professional skill development. Research project

for co-operative establishments solving problems. Reporting and presentation.
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Abstract

The objective of this research was to study the suitable of mixed flour ratio and banana flour in gluten-
free crackers. Studying the ratio of mixed flour among 4 formulas. It was found that crackers made
with rice flour, tapioca flour, and white bean flour at the ratio of 1:1:1 showed the highest
sensory score (p<0.05). This mixed flour ratio was then used to further study an appropriate ratio in
substituting banana flour at 0, 10, 20, and 30 (% of total flour weight). The results showed that the
added banana flour significantly increased the amount of total ash (p<0.05). The crackers with 10%
substitution of banana flour showed the highest sensory score (p<0.05). The banana flour crackers
also contained protein, fat, minerals, dietary fiber and total phenolic compound at 9.33+0.37,
21.78+0.14, 3.41+0.02, 11.71+0.39 (% wet basis) and 145.73+3.79 (mg of GAE/100g) respectively.
They are thus considered healthy, gluten-free, high protein, fiber and minerals crackers.

Keywords: Gluten-free Cracker, Rice Flour, Banana Flour
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o a o cw ‘ Ay o oo - o ,
Tumsianwdndusiduwuuuasninesunanngnu Mol failingusrasdifoAnvidnsdanuutwan
Tngldudadndemenned Tuingiundniadudag woautetnn uwlafudrends wladavn wazuds

v w ¢ - o il v e 7
windeveaiugauudy §udumsiaurosen ndaeiivnzailuuasninedunavnngau Taonis

1) v q v, - ¢ x - £ v -
audnagulevouliiiyaduarafilenanninmen AnTwiesvszneumanil qrsdueyyadasy uay
& v, a
iy manaaaunsBeNTUTefuilna

PINNANISANWIVDINAR A UAUATNINDS
ysravanngianuainudetialudaqiu wuin
uvsznouutilmnrauyszneudsulainndes
vouned waludwevnds waruddimisn ludnsd
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fAnwasduszneumaaiivazgvisduayyadasy
vaautnde

thudandas dulevey ngundeninus
am sunawiam Smiadese Fwannnidentae
veuiugAIuRY (Cavendish) HaAuuninwdeniid
Boaawa udinneviesdussnauniand uaz
AN UNTAIURYLaBATY

Anwdnndiuvesudawanisnzau
wisnuasninesineldudanay de
Usznaume ulinndemennzd wlaludznds
wazudsdrvnludadiuiiunnsneiu 4 gns Ao 2:1:0
1.5:1:0.5 1:1:1 waz 0.5:1:1.5 lnsfidudsznauuasn
e Ae wlwan 1h wean vk thaa nduaiian
e uaziuandlen luulinadesas 490 224 164
8216 12 08uaz 0.4 lagthmiin mwdadu un
dumanisummoeralidudereiluto wa
(Kitchenaid Ju 5KSM150 PSEER) uda3aid uusiurung
Wuruguenan 4wy wes v 2dadwns dilvey
Tumneuilgamail 150 swnwaidea u 30 wit winli
Wu ussylugeevglioavesdUnaiin thlvieses
psrUsznoumaiail uazvadeunssansumalssam
Fuifa Wedmdonuasnineinildnauutimauiild sy
mstaususnniigaluAnuilutusey sely

AnwBunaudindeivanzay

wisuuasninefnutunaulunisdnen
Samduulwanimunzan Taowdougasilldsuns
gausunniign Mnuldudandrenaunuutimaly
Vinuiluandnaty 4 gns fie fevar 0 10 20 way
30 Tngtiwndnutawauianue wéaninluiinsgi
asRUsEnaUMIAATl ANEITIalun1IRILeYYE
fasz uazveaeunTEaNIUMI SEE MR

M3AATNiAUAMLAzaIAUTENaUM LA
Aasienesdusznauniaail (Proximate
. v oo & v - o v
analysis) lawn A21utu 11 Tsiu lelu wavidule

26

2113 MUFEN15V09 AOAC (2020) waztinATiléun
Amurumasiulewsa lne % mslulewsn = 100 - %
B - % &1 - % TUsiu - % lusfu - % dlvamns
uwardinsziaindasy (Water activity, aw) #e
wioriminsasy (Aqua Lab 4TE)
JinseduinaasUsenauiluedndiamun (Total
phenolic compound) uagAssigvisiusyyadasy
#1835 DPPH radical scavenging capacity Anuuasis
2849 Wanyo et al, (2014) uaz Irakli et al,, (2015)
Wwisuasanamedns lnslddedwazarsazany
s (vnueawaziin 70:30 Tneuins) lusnsdn
1:10 Tngthwiin aafigumgiivendu nan 6 Halus
iludumissiianusaseu 6000 seudounit uen
duiduroavas tnsewhenszaunsesléidu
asanasIngn

hasanafmoegimn 300 lulasdns iu
a15avany Fo-lin Ciocalteu’s reagent (5away 10
Tastnindeuiuing) 225 Haddns aanaldi
gumgiives 5 u Wuansavarsledeuluailuun
(owaz 6 Taphmindousinas) 2.25 Tadans ud
Haitalivigaungiivies 90 writ vrluTarnisgandu
WasTinImMEIARY 725 uluns uazAmIuUiIM
asusznavituednimuaiuiiodn funsaunadnsie
100 N3UFAIBEN

Wrarsadafaegeiild 0.1 addns iy
a1savany 1,1- diphenyl-2-picryhydrazyl radical
(OPPH) A ududu 0.1 Hadluais Yuims 1.9
fiadans HensBLATaY vortex mixer 1 Ui saraly
luitiiafgampiviendunan 30 wiit viluiadinig
gandunasiimuenadu 517 wiluams udidnny
s"aﬂazms:‘fuév’aaqgaﬁasx (% inhibition) t¥infiu
[(Ao - Ae)/Ao] X100 il Ao Ao Amsganaunas
VBIUUAIA Ae AB AINITRANFULAIYRIATTANR
foEn

mMmadauNsEaNSUMIUsTA AR E
W@'wmaau%uﬁlﬁc\iwn1sﬂnduahmu 30
- - @ o v
A ieUszidiunadnuusnsUszanduda ludwd
a a & o oo o o
nau sav1d eduda warmsseauiulaesu lngld
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38 nshinzuuuANYeU 9 53U (9-point hedonic

scale) AxUUUWINAY 9 nureds vouNINTign uay
" - ' -

AzuuuviiY 1 wnefls hiveusniiga

mMsianzidoyamaia

IMHUNIITNAABILUUAN (Completely
Randomized Design, CRD) &1 3un1531As189%
2IAUIENOUMAUAT WarAMNANNIOIUNSHNBYY A
Ba5% 1NUHUNITVIAABILUY Randomized Complete
Block Design (RCBD) d1uiuni1snaaaunialszamm
it indeyaiilduTiianesimmiu sy (Analysis of
variance, ANOVA) wagilisuifisudiadolneds
Duncan's new multiple range test (OMRT) fsestuara
WesiuFosar 95 lnslilusunsudidogy

WaKAZ I TAINANITINY

nan13As1zvasAUsEnaumaATiuazgnEA1u
ayyadaszvaulinday

wlande dudnleneungundiennuiand
finnuduiouay 7.09 + 0.01 fiF1 aw 033 + 0.00 §a
asnaapInunasiuIasgiuwtingie (@dnanu
mAsgIuNaRAusigaamnIT, 2550) Ushu luiu
1 waziduloemns wiiuSesay 4.75 + 0.40 0.24 +
004 3.16 010 ua 1193 + 0.04 suddy Fadlein

@

27

TndlAsanunanisdnwiutlanaie 8 vllaluuszina
us1@a T un Ouro colatina Nanica Nanicao Prata
ana Prata comum Mysore Maca ua¥ Ouro da mata
nurutsnifendaeduiinmndu Wsiu e
uaziduloansiovar 4.0-60 2.5-33 03-08 26
-3.5uay 6 - 155 Mua1nu (da Mota et al, 2000) Tu
funisituayyadasy wudi dasuszneuiluedn
Wamun 6.20 + 0.00 dafinfuauyaveinsaunadnie
100 31 Fagandtuteninndaely ndroveunas
nevna wazndeivhau fifnenumilugine
210 2.01 1.68 uay 1.31 Iadnuauyavesninung
ansia 100 N3u MuAWU (Za1u wavuityd, 2556)
uasﬂ'nummsn'lun'ﬁﬁuégaawa5 a5z DPPH voautle
ndae fiAvianuiesas 15.86 + 0.75 wan1sAne
wandbiviuiwdandae dudilovey nqundreninui
an annsalfiasugadmialaguinislundadue
21m15ld lasiluundsvendulosinis ussig
asusvnauiluedn wazuthdunisyesiifinemmy
Tuwdandeveuaiudy waduunin ludinaudesay
40.14 + 0.34 (Bezena et al., 2013)

-
wansanwdnduve sl snauiviunzau
aerUsTnoUMAATiNITERNS UMM STAM

dudiavewasninainidadundarauunnsnaiu 4 gns
uwanslum i 1 uay 2 addy

- 3 - Lo : v o w, < )
A15199 1 asrUsznaumLAiive wasninesitdnduulslim uwaludWevas wazudaiaumuansnaiuy

i . AT Tusfiu liiu i wule™
(% by wt.) (% by wt.) (% by wt.) (% by wt.) (% by wt.)
1 0.26+0.00° 2.89+0.07° 7.92+0.28" 19.64+0.15% 3.05+0.00° 11.96+0.07
2 0.33+0.00° 4.27+0.03¢ 8.82+0.11° 19.47+0.12° 3.17+0.00° 11.91+0.14
3 0.27+0.00° 3.22+0.03° 10.05+0.21°¢ 20.90+0.57° 3.38+0.07° 12.20+0.03
4 0.34+0.00¢ 3.92+0.04° 11.89+0.26¢ 21.94+0.27° 3.86+0.33° 12.87+0.56

o O et v o 5 o g N 3 T - aa
mnewe : Miarluwadmiinshysifuweneieiu denuuwandegwiiisdwyneaia (p < 0.05)
™ ity iavluwwadifinauuenaniuegniiivdwgmeain (p > 0.05)
qosti 1, 2,3 uaz 4 doadnuteln: weludwends : wdm wiriu2:1:0 15:1:05 1:1: 1wy 05:1: 15

o v
UMY
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M 1 ssrusznsunuaiiveuasninadiia 4
gns Ivsunalusiuiovay 7.92+0.28 - 11.89+0.26
ludiuiovay 1947:012 - 2194:0.27 \finfouay
305000 - 386+033 uaviduleainisievay
11.91£0.14 - 12.87+0.56 fimudufova 2.89+0.07-
427003 UavA1 a, 0.26:0.00 - 0.3420.00 FefiFnog
Tunasininsgruunilinseu (@fnauninsgiu
nAnfusignamnssy, 2555) uazdaiuemsngud
oudsngaunislien Wewnudndusiuasn
wesilen a, AN 0.7 Seiliensuszinniliden
delden
maindndauutdhuniinaliuasninesd
aaurmalasunsitu Inognsi ¢ Feiutedhun

28

inntan Musitu o wazidhganingasil 1 2 uay
3 pgitfudhAgmeada (p<0.05) uenvnify uth
dhundaailiduloems funTiuiugeiuusd
Liunnsinsiusegnaiitedrdymieadn (p20.05) Wil
et nilasemsiduesduszneulutiinu
mnnindandes Tnsudsthvniinnudu Wiy
Tvsu 1 wazduluemnsiewas 11.07 20.28 1.8
4.10 uay 31.73 mardu (i, 2557) dauuds
Frandosilnrudu Tusi lufu ¥ wesduloems
Jowar 6.70 825 253 1.19 uag 520 MUAIAY
(@ ulnvuinisuiing, 2563)

- - o v a a & o @ el e :
M3 2 Anedsseauaviuuamreuluaud niu sand Wedudauaznsweniulasnuvewasnineinildnaiu

uthin uwlafudends wazudahanuanaeiu

qns s naw™s AR Wioduria msvauiulas iy
1 7.25+0.55 7.95+1.05 7.25+0.85 7.10+1.07* 7.25+0.91°
2 7.60+0.88 7.65+0.81 7.35+0.59 7.25+0.85% 7.40+0.88*°
3 7.65+0.74 7.50+0.83 7.30+1.17 8.00+0.80¢ 8.50+0.69°
q 7.45+0.89 7.45+0.83 7.55+1.15 7.60+0.75% 7.80+0.89°

= Pl v T p—r—yy —
mnewe : favluwanmiinshysiiuseneieny dauwaned e witisdWiyneada (p < 0.05)

™ iy siavlususslifinauuenaniuegiitdwgmeain (p > 0.05)

gnsii 1,2, 3 uay 4 finsdnudein : weludwends : wldnwm wiiu2:1:0 15:1:05 1:1:1uag 05:1: 15

AUAWY

M54 2 wan1svaaUN SEaNFUNIUST AN
Fufavowasnine iiidndruuilinanunnanaiy 4
gns wui daduvetwaluwasnines lifinade
prununuveuludud ndu wavsavin uaiiinane
pruuuAveUALiada warnisueusulag s
atiiTuddyn19afia (p<0.05) nasifuuthdavni
wavilinzuuunureusuedudaiiiniuged
agnfived1Agyaif (p<O‘05)IﬂEquiﬁ 34l
Fadwvo et wafudznds wazutsdaon

Wiy 111 ficeruuuameusuidoduda uas
nsveuiulngiugsitan Ay 8.00£080 uaz
8.500.69 Awd Wy Seegluszdureuann Tednidon
wnsninesgmsii 3 wednwiludunousisly

uan1sAnsUBinamdindrefivunzan
2sAUsENRUMAALILAYNIVIAABUNSEBNTU

muszamduiaveuasninestruasuutinalslu

Banauanaeiy wandun1sed 3 uaz 4 aadiu
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. v - v - - e
W\”N‘ﬁ 3 psrUsznoumaniiveuasnine friasuwandrsluuSuuiuanenaiu

aeAUsENEUNIAL gmﬂ 1 qni'ﬂ 2 qnsﬁ 3 ansﬂ 4
T 2.76+0.04% 2.23+0.08° 2.83+0.03° 1.58+0.01°
Amidase @y 0.25+0.01¢ 0.19+0.01° 0.16+0.00° 0.13+0.00°
Tusiu" 9.84+0.42 9.33+0.37 9.1740.06 9.33+0.12
Tustur 21.42+0.82 22.02+0.58 22.02+0.58 22.39+0.77
i 3.30+0.01° 3.41+0.02° 3,65+0.03° 3.62+0.03¢
wulvems™ 11.57+0.04 11.7140.39 11.75+0.11 11.87+0.33
ansUsvnouTiuedntavan 145.73+0.00° 14573379  152.87+0.27°  154.15+2.16"
qwéﬁwuaquuaﬁass 4.57+091° 6.45+1.44° 9.25+0.05" 10.35+1.82°

v : fiavlusuuouTiidsnyaituuanstatu damuandwognileddyniaia (<0.05)
" yynwils Miavluwuueubiiinamuanastuegsiduddynisaii (p 2 0.05)
e 1 wnwils grsmauay goan 2 3 uar 4 winvils gestAnwindaeiouas 10 20 wax 30 vonfninutwmafon
asUsenauituoaniovin snuduiiadnumnave snsaunadnse 100 ni qrssuoyyesase Amauduiosarves
nstudoyadasy DPPH Uinamawdu Wit Tutu huandileowns dnudulosadasbmin

9597 3 wudn upsninedtiaduutandely
Vinuiiuandnaiu 4 gas finnuduuazen a, oglu
naimsgusunthnsou uavillusiu lei wasdu
loomsiesas 9.17+0.06 - 9.84+0.42 21.42+0.82 -
22.39+0.77 way 11,57+0.04 - 11.87+0.33 A mamu
Felaluandratued il odrdymiada (p=005)
agulsfiam wasninesdniaiuwtnaisievas 10 20
wae 30 fidimuaganiuasnine fgnsnaunuogng
fbddynaia (p<0.05) aenadoatuNanIsAny
msldudsndrenaunuutand luduuenilouussd

afif (p<0.05) (Ritthiruangdej et al., 2011) uana1n
thi wasninedthaaiunandrefosas 20 uay 30
asUsynoufluednamuawinAy 152.87+027 uay
154.15+2.16 iadn fuauyaveansaunadnae 100
n¥u fqnisusyyadaszwiniuiosay 9.25:005
uay 10.35:1.82 Faganingninuquetiaiituddty
AR (p<0.05) @onndeauran1sAnyInisidula
ndenaunuutsandluvuntafinavialiviuu
asUsenouilueadniavaaiiaiue thailudndgme
@fif (p<0.05) (Arya and Poonia, 2019)

Ry X v i e
uailiuInaudviamungaiv egralideddgnig

' - o v - - & o o v -
A9l 4 Aadssviuazuuunmveuludwd ndu savid edudauar nseousulassmvauasninestaiady
wandreluvSinmiuansnaiu

s Gl nau YR iloduiia nsvauiulaesau
1 8.20+1.40° 7.80+0.95° 6.25+1.48° 5.70+1.52° 6.80+1.32°
2 765+1.23° 7.35+1.04% 7.75+1.07° 7.60+1.19° 7.70+0.98"
3 6.20+1.15° 6.90+1.41% 6.50+1.61" 6.95+1.00™ 6.55+0.89°
4 5.70+1.30° 6.40+1.54° 6.75+1.52" 6.70+1.30° 6.75+1.16°

» oot v v o, Y ) g Y -
o : Mt msiiiiashesiiuwendteiu dieuuandrsed wikiodwynaid (p < 0.05)
o - - v,
goa 1 wanwils gasaauauliiuutanday
o R TI v PR ¥ &
o 23 uay 4 wieis gesiiinaduwlindoluuiaiovay 10 20 wag 30 vaaiminulwanvivun
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915799 4 wuan msliudaindrenaunuut wasl
wavhlizuuunuveuludud uaznduanatotiell
Wed1Agnneadi (p<0.05) uasninasiidaan Awuana
- - a - vV e
Tunnd 1 uaziindunenanas Wissnnutindledild
palunannlfisereendnduvesasysenoudl
uadnluszwinanisulsgy (sans uavmme, 2563)
wanantu nauutindmedviinaliuasninasil
a ' o - v
nauveuanas sghalsiniy uasninesmasuuwtandae
v - v & o
$oway 10 20 uay 30 dnzuuuAuveUAUILad T
gindwasninedgasavay agreideddgynieaii
- v e v . &
(p<0.05) Wipswnudanaredutwnunisges Wauts
(Starch granule) fiAYMNUIUUUFRINNTIAGFE
voserhilaauarerlilamniudundnludiouts 39
y & o o P '
dwmaliiiedudaunsninesiianuutiu nseu uwazuds
& v w v
wniu denndesfunanisdnuinisidutainalslu
a o o« oqgv & o o oa
nndusigaiinaviliiledudaiinamuda figwgu
- &
anas dAuswanniiu (seans uazvame, 2563) Tng

30

wasninesidnutendrsiosar 10 fazuuunis
gouFulassaugeilan (p<0.05) frAvuuunumey
ludd sand Wedudauaznisvonulassaiie
s 7.60 -7.70 Feegluszaiuveunn sy wh
wazduluawns wihiudosay 9.33:037 3.41:0.02
uay 11.71+0.39 muadu wazlddmdandu
uandnaiiuuuunasnine siniasuudindrevasngu
Teveusunauian wazilewisuifisuiuuasnines
lulasnan wavuasninesusmnnguauanuls
dalwauazutiuiuddiilusiu i wasduloamns
jovay 4.61-8.37 1.21-197 uas 2.31 mud19y
(e uazAny, 2562) uay (Kamel et al, 2020) 89
fvinadsniuasnine st naduulngis duan
Tumisneit 3 dafu wdnFasidusuuuasninesdn
wuutandref aduruneuifiequaiw Usiaan
ngwu SilUsiu uisn wduleamisgs uazaenndas
fuarwsisinsvesuilaalulagiu

- v a a v > ¢ a v
awdl 1 uasninesthivennrdasuutindvemiuganuiy luuSinaiesay
0 (a) 10 (b) 20 (c) waz 30 (d) Insuminutdwimun

A7UNAN1TINY

wlandeveniuganaudy dudrleveungs
ndemnuian Wuunadweadulvemis uisgans
fmusyyadaszuazuliunisdes annsmhluly
wiuauAmalsunislundndusiomsiiequnim
1% daudsynovudsimanzanlunmsudnuasnines
Unanngwulsznaumsutstindavounyd wil
fudends warudatavnludnsdiu 11:1 uasn
nestiautndodovar 10 vewtwauviaun i

avuuumwvauludwd ndu savid oduda uay
msgeniulaenueglusyAureumnarstiweuinn
wazdnduruneuiioguain Unainngiay i
Tsdu duloems wazuisnge

finfinssuusznia

MAeilld Funuatvayunivinide a1n
ddnnuamznsTuNIsduasNIneImans Idouay

winnsau (@nan.) Usednauusvanm 2563
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i uladenags. 2557, Aunssunasdud
wulwiveaiezdoaavesarsainain
{2912 3neinus Uiy g ineamans
uvndio. sminendemaluladasuns.

neian s ol qiuyi yasmansuay waiuey
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Syqr yadu warUogiws ATuau. 2562. n13
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a o a a v _aw Y a
MIUTEYUIVINTIAVIAUAZUIUNYA 194338 AT 6
Fuil 17-18 Reman 2563 inAngrdeTvAgFunsiney

mslgidyalumsuanidorulwsiutuiadnergmaiuinethiiumy
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Abstract

The objective of this research is to study the suitable proportion between the amount of indigenous herbs
and lard that will be simmered as indigenous herbs. To study the amount of antioxidants extracted from local herbs
and lard with different proportions And to study the appropriate amount of indigenous herbs added to lard to
prevent rancidity and extend the shelf life.

The results of the research showed that Thailand local herbs 7 types are Cratoxylum formosum, Planchonia
valida, Glochidion Perakense Hook. f., Fagraea fragrans Roxb., Pandanus amaryllifolius come Camellia sinensis, and
Anacardium occidentale mixe in proportion 1: 1: 1: 1: 1: 1: 1, Then bring to rendering with lard ratio of 25, 50, 75 and
100 percent. When analyzed for radical scavenging activity,RSA. Found that at the ratio of 100 percent has the highest
value is 39.28 percent. Therefore chose to be a herbs starter for adding to lard in the ratio of 0, 5, 10, 15, 20, 25 and 30
by volume. To test the shelf life of lard for 1 month. It was found that the peroxide values were significantly different
(p<0.05). That was not add herbs starter more higher than adding. And with the addition of more herbs starter, the
peroxide value will be lowered in order. Because in the herbs starter have antioxidants. At the same time, the acid
value and the free fatty acid in the quantity different added or not added herbs starter have significant differences.
(p<0.05). And when stored lard added with herbs starter for one month have a little changed in the acid value and the
free fatty acid. Causing the lard that was added the herbs starter without any quality changes such as color, odor and
taste because there was antioxidants in the herbs starter to help protect qualities

Keywords indigenous herbs, concentrated extract herbs, antioxidants
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The Wisdom Development of Khmu Ethnic Rice Variety
to Commercial

Watsana Kaewpho
Innovation of Food and Agriculture Program. Faculty of Science and Technology

Chiang Rai Rajabhat University, Tel.053-776271. Fax.053-776271, E-mail: sc_watsanar@crru.ac.th

Abstract

The purposes of the research entitled “The Wisdom Development of Khmu Ethnic
Original Rice Varieties to Commercial™ were to study the identity and utilization from Khmu
Ethnic original rice varicties of Ban Wang Pha, Ta Kham Sub-district. Wiang Kaen District,
Chiang Rai Province, to investigate “Lao Hai” (Ligquor was brewed in little brown jugs) from
Khmu Ethnic original rice varieties of Ban Wang Pha and to develop the product for
developing the wisdom to be the local product linking to the governmental offices in the areca.
The research was done by the process of integrated research between participatory action
rescarch and experimental research. The research showed that Khmu Ethnic original rice
varieties of Ban Wang Pha still preserved 6 grains of rice varieties. The most outstanding
variety was Khao Kum Khmu (Huaw-Ek) with quantity analysis of antioxidants by DPPH
method with 318.48 mg eg trolox/100 g. The 4 products which were developed from the
wisdom were Khao Kum Khmu (pounded by hand) in vacuum package, Khao Kum Khmu
with 6 kinds of cereals (pounded by hand) in vacuum package. Khao Kum Khmu rice congee,
and “Lao Hai” (Ligquor was brewed in little brown jars) in package. The analysis of the
nutritional value of Khao Kum Khmu (pounded by hand) with 6 kinds of cereals revealed that
there were the quantity percentages of carbohydrate 69.14 percent, protein 13.93 percent, fat
2.52 percent, ash 1.86 percent, moisture 12.55 percent and energy 355 kcal / 100 g. The
analysis of “Lao Hai” (Liquor was brewed in little brown jugs) was found that there was an
amount of 11.88 percent of alcohol and the total amount of 3.27 mg of methanol per cubic
decimeter. Nowadays. the villagers have gathered and have established “Khmu Rice
Processing Profession Group™ and have prepared for legal permission to produce fermented
beverages.

Keywords: Khmu Ethnic Group, Wisdom, Nutritious Value, Commercial

Introduction

Khamu is one of the tribal residents in the north of Thailand, especially in the border
of Chiang Rai and Nan which is bordered with Lao PDR. Some of them are found in the
Central Area such as Suphanburi, Uthai Thani and Kanchanaburi. Most of their population in
the world mainly lives in the north of Lao PDR. The ancestors of Khmu Ethnic of Ban Wang
Pha, Ta Kham Sub-district, Wiang Kaen District, Chiang Rai Province emigrated from Lao
PDR., and they have settled on the hill of the Highway of Wiang kaen-Toeng. In the back of
the village, adjacent the border with Thailand-Laos. there is a population of about 500 people.
All houschold was Khamu Ethnic. The main profession of Ban Wang Pha Village is
agriculture; growing rice, comn and black beans field. Ban Wang Pha villagers grow the
original sticky rice strains which are extremely fragrant, soft and delicious, especially purple
variety sticky rice. (Khamdee Rakswang, Interview, March 5, 2018).

The purple variety sticky rice is called “Khao Kum™ in the north of Thailand. It is
high nutritious rice. It has a high nutritional value than white rice with substances that are
beneficial to the body such as antioxidants helping slow the degeneration of cells, reducing
the risk of breast cancer include Anthocyanin, Gamma Oryzanol vitamin E in the Tocopherol.

- ——
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Flavonoids, Phenolic, zinc and vitamin B1 B2 B3, Omega 3 6 9 and ASGs (Acylated
glucosides sterhl) for enhancing the function of insulin and blood glucose control, etc.

The utilization of rice of Khmu Ethnic is not only for consuming, it is also used for
sweets and producing “Lao Hai” (Ou) (Liquor was brewed in little brown jugs). Producing
“Lao Hai" is considered to be the identity wisdom of Khmu Ethnic. This is done by the
fermentation of glutinous rice and rice husk into the jars. When they want to drink, they will
fill water into the jars and then use bamboo tube to drink. Besides Khmu Ethnic, Thai Khao
(Muang Mai Chau). Viet Nam and Thai Dam (Laos Song) or Thai Dam Renu Nakorn also
have Lao Hai Drinking Culture as Khmu. The economic problem of Wang Pha villagers is
poverty. Almost households have earning less than expenditure. Every year after harvest,
there are middlemen from the nearby villages come to buy paddy strains, a traditional rice
variety in a large quantity. However, the price of original strain is worth a lot more than the
price of traditional sticky rice. After selling the original rice variety, the villagers have no
career to create ongoing revenue. (Phudit Boonsiriphant, Interview, March 6, 2018) To solve
the problem of poverty, it is needed to find a career to create income by using the social
capital and intellectual capital they have. The purposes of the research were to study the
identity and utilization from Khmu Ethnic original rice varieties of Ban Wang Pha, to
investigate the production process of “Lao Hai” (Liquor was brewed in little brown jugs)
from Khmu Ethnic of Ban Wang Pha and to develop the product for developing the wisdom
to be the local product linking to the governmental offices in the area to cause the gathering
of the villagers in a form of profession group leading to ongoing revenue and quality of life
and economy of Ban Wang Pha village.

Objectives

1. To study of the identity and utilization from Khmu Ethnic original rice varieties of
Ban Wang Pha. Ta Kham Sub-district, Wiang Kaen District, Chiang Rai Province.

2. To investigate of “Lao Hai" (Liquor was brewed in little brown jugs) from Khmu
Ethnic original rice varieties of Ban Wang Pha.

3. To develop the product for developing the wisdom to be the local product.

4. To linking to the governmental offices in the area to commercial.

R ch Methodology

This study was a research and development research. The research questions
developed from focus group discussion between Ban Wang Pha community leaders and
Chiang Rai Rajabhat University academic done by using a mixed methods composed of a
qualitative research process by using a participatory action research from community leaders,
local experts, Khmu housewife farmers who have experiences from using rice based on
wisdom and officials from related government agencies in areas related and experimental
research to analyze total antioxidants (trolox) by DPPH-Method and nutrition value
(proximate analysis) by AOAC (2016) total alcohol by Ebulliometer and methyl alcohol by
AOAC (2016).

The research was operated in the area of Ban Wang Pha, Ta Kham Sub-district,
Wiang Kaen District, Chiang Rai Province and Value-added Food Product from Wisdom
Centre, Chiang Rai Rajabhat University. The data was collected in February 2018-June 2019.
The details were as follows:

Population and Samples: The population and samples were from Khmu housewife
farmers, Ban Wang Pha villagers, Ban Wang Pha leaders, Ban Wang Pha experts, officials
such as members of the Municipal Council of Ta Kham Sub-district, community developers
of Wiang Kaen District, Excise officers of Wiang Kaen District, Agriculture Officers of
Wiang Kaen District, and Excise officers of Chiang Rai Province for 80 people.

_’—_____—____—
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The research tools included focus group discussions. in-depth interviews., education
knowledge and training.

The data analysis used a Descriptive Analysis and Content Analysis and the analysis
of statistical data used frequency and percentage. Data collection used a combination of both
data and document studies and a survey in the community.

Research Operation

1. Develop research questions with Ban Wang Pha villagers and leaders.

2. Study related documents and researches.

3. Survey and discuss with Ban Wang Pha leaders and villagers for the data of

original rice varieties, identity and utilization of Khmu Ethnic of Ban Wan Pha.

4. Collect data of the utilization of rice of Khmu Ethnic of Ban Wan Pha such as

making “Lao Hai” (Liquor was brewed in little brown jugs) from Khmu Ethnic
{Ou) and making local sweet from rice (boiled rice).

5. Analyze rice in the lab room to get the scientific results which can be referenced

to the nutritional benefits.

6. Develop the rice products from the wisdom to the local products that can generate

income for the locals.

7. Arrange training on manufacturing hygienic food knowledge and production skills

for the housewives.

8. Connect the profession group of Ban Wan Pha and product distribution channels.

9. Connect for the support of local offices in the area for the budget for sustainable
Community.

Results

1. To study the identity and utilization from Khmu Ethnic original rice varieties of Ban
Wang Pha Khmu Ethnic compared their rice as something nourished their life.

They give priority to the importance of rice as the daily consumption of rice and a
medium to connect people with supernatural powers. Bour Boonma, Hwan Boonkhong and
Van Boonma. (2018) give information that they still have preserved 6 original rice grains
such as Khao Makuea Yao ( Huaw Lam Tang), Khao Ma Kuea Dang Med Mon (Huaw Yim),
Khao Dang Med Yao (Huaw Ngan), Khao Khao Med Yao or Khao Dok Kong (Hauw Krak),
Khao Shiew (Huaw Shiew), and Khao Kum (Huaw Ek). The most outstanding rice grain is
Huaw Ek. It is fragrant and very soft. Even it is left overnight, it is still delicious and it is sold
for the best price. The rest of the sales, the villagers keep them for their own consumption.
They make for sweets and a good quality of Lao Ou. This kind of drink has nice color and
good smell than other Lao Ou which is made from other kinds of rice grains.

Figure 1: Interview for data Figure 2: Khmu Rice (Pounding by hand)

- ————
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Khao Ma Kuea Dang Khao Dang Med Yao
Med Mon (Huaw Yim) (Huaw Ngan)

Khao Dok Kong < Khao Shiew

= =R
Khao Kum (Huaw Ek) (Hauw Krak) . (Huaw Shicw)

Figure 3: 6 original rice grains preserved by Khmu Ethnic

Table 1: Analysis of the quantity of all antioxidants. (Total Antioxidant, Trolox) found in
Khao Kum (Huaw Ek)

Khao Kum Mg eq Trolox / 100 mg Test method
(Huaw Ek) 318.48 DPPH

The table 1 analysis result found that Khao Kum (Huaw EkK) have high antioxidant
activity 318.48 Mg eq Trolox / 100 mg according to the khowlage of various benefits black
glutinous rice (Jaranjit Phengrat & Suwat Jearakongman, 2009, p.325-342) and Khao Kum
(Huaw Ek) consider to high nutrious rice (Dechrut Sukkumnoed, 2018).

The antioxidant activity of Khao Kum (Huaw Ek) higher than local herbs from
Tombon Nakornchum, Amper Muaeng, Kamphaeng Phet collected and analyzed by Aneck
Halee and Boonyakrit Rattanapun (2017).

2. To study of the production process of “Lao Hai” (Liquor was brewed in little brown
jugs) from Khmu Ethnic of Ban Wang Pha.

Soak rice and paddy husk for 1 hr. Wanki Tioe for Steamed rice,
(The ratio of rice 2 portions per =2 4 5 times until cooked —> Spread out to cool
paddy husk 1 section)

Processed for €—— Contained in a jug € Wrapped with b: < Prepare leavening
1 month leaves and plastic bags.
Hold 3-4 day fermentation

Khmu Liquor

Figure 4: Production process of “Lao Hai™
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How to drink alcohol. according to the wisdom of the Khmu villagers, it uses bamboo
tube or the Khmu people have called “Prong Juk Prood™ .The tube is drilled for 2 sides at the
end of the wood and wash it clean. And then dip to the jar at the bottom by using fingers
above to protect the rice husk close the tube. Then, fill in water until the water is full and
draw the water as usual. It can be filled water until the liquor tasteless. (Chonthicha
Boonsiriphath, Interview, March 6. 2018).

Belief according to the wisdom of making liquor in a jug of Khmu in Wang Pha. Yoy
Boonlong (2018) gives an interview that Belief according to the wisdom of making liquor in
a jug of Khmu in Wang Pha.

1. People with pregnancy and menstruation should not stay around the jar because its
taste will be sour and bitter.

2. The rice with is ripen with leavening, it will be put in banana leave for 2 pieces, for
paying ghost spirits.

3. To place the ashes and dried chili with knife strapped with charcoal. Place it on a
chopping board for 3-4 times, overlapping with rice in banana leaf curing hack 3-4 times and
cutting board, and spell to protect from ghosts and spirits.

4. The place to keep rice, there should not have people to come in and out.

5. To contain rice into a jar, it must be contained in the steamed rice room.

6. To store the leavening in the rice container, it must be wrapped with chili and
charcoal,

7. To preserve the leavening., there will be Mang Lao or Mang Pang to smell the
leavening. There were 2 kinds of Mang Lao such as Mang Mon. It will make the liquor nice
and delicious. And Mang Mon Kha Yao. it will make the liquor bitter and sour.

3. Product development for formulating the original wisdom of the Khmu villagers to be
Ban Wang Pha local products.
3.1 Add value to Khao Kum Khmu product
By developing rice products of high nutritional Khmu Kum in the packaging can be
stored longer and has a unique packaging design, ethnic. which helps generate value
products.

Figure 5: Khao Kum Khmu Figure 6: Khao Kum Khmu Figure 7: Khao Tom made from
(hand pounding) (hand pounding) Khao Kum Khmu with
with 6 grains of cereal 6 grains of cereal
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Table 2: The nutrition value (proximate analysis) and the energy of Khmu Kum rice
(Huaw Ek) mixed cereal.

Test List Result Percentage Test Method

Carbohydrate 69.14 Percent Compendium of Method for
Food analysis. Thailand.

Protein 13.93 Percent AOAC

Fat 2.52 Percent AOAC

Ash 1.86 Percent AOAC

Moisture 12.55 Percent AOAC

Energy 355 kcal/100 g Compendium of Method for

Food analysis. Thailand.

The table 2 analysis results found that nutrition value (proximate analysis) and
the energy of Khmu Kum rice (Huaw Ek) mixed cereal were higher (especially lower
carbohydrate and higher protein) than rice varities grown in Thiphuye Village, Thong
Pha Phum district, Kanchanaburi province. (Phinthida Na Thaisong. Suwimon Katakul,
Jindarat Tokamolthom and Natnicha Thaweeseang (2009).

3.2 Development of Lao Hai from Khao Kum Khmu

Figure 8: Package design of Lao Hai from Khao Kum Khmu

Table 3: Display the quantity analysis of alcohol and methyl alcohol of Ban Wang Pha

Liquor
Test List R I Standard
All Alcohol Quantity Ebullio meter 11.88 not less than 15
(Degree or percentage by volume) (1=Degree from label)
Methyl alcohol AOAC 3.27 not less than 420

The table 3 analysis result found that Ban Wang Pha liquor of all by volume and
quantity of methyl alcohol is based on the Excise Department Standard. (Thai Industrial
Standards Institute, 2003).

4. Promote the production and distribution by connection with the governmental offices
in the area to generate income for Khmu Community.

4.1 Establish of a community enterprise group (registered with the Agriculture Office
(Wiang Kaen District).

e ————————————
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4.2 Arrange the training of occupational groups on food hygiene in food production and a
new wrapped form by using local plants (Ton Kong Tree) in order to create value added
product.

4.3 Register Khao Kum as an OTOP product of Wiang District (with community
development of Wiang Kaen District. Chiang Rai Province).

4.4 Distribution Trial online on www._facebook.com named “Poom Panya Jark Yod Doi™
or Wisdom from Mountain top.

4.5 Preparation of the registration of producing legal local alcohol with the Excise
Department of Chiang Rai Office. It must be authorized by Tha Kham Sub-district
Municipality, Wiang Kaen District by using the multi-purpose hall of the village as a
manufacturing location. The municipalities must cooperate in the writing, production and
building floor plan to get rid of water damage.

Figure 11: Wrapped product Figure 12: Raw material Figure 13: Ton Kong leaf
training

Figure 14: Product before boiling Figure 15: Boiled product
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Figure 17: “Poom Panya Jark Yod Doi” web page

Figure 18: “Poom Panya Jark Yod Doi” web page
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Discussion

1. There were 6 original preserved rice grains such as Khao Makuea Yao ( Huaw Lam
Tang)., Khao Ma Kuea Dang Med Mon (Huaw Yim), Khao Dang Med Yao (Huaw Ngan).
Khao Khao Med Yao or Khao Dok Kong (Hauw Krak). Khao Shiew (Huaw Shiew), and
Khao Kum (Huaw Ek).

2. The most outstanding rice grain of Ban Wang Pha was Huaw Ek. It was purple
sticky rice (Khao Kum). It was fragrant and very soft. It should be soaked for just 1 hour.
Even it is left overnight, it is still delicious.

3. Khmu villagers used the benefit from rice for consuming in daily life and used rice
for making sweets and they also used them for rituals because rice was a symbol of fertility.
They produced Lao Hai or local liquor and sold rice after harvest to support their families.
The study was consistent Stien Chanta (2006).

4. The analysis of all anti-oxidants of Khao Kum (Huaw-Ek) revealed that it was high
value at 318.48 milligrams per 100 grams of rice. It was considered as high nutritious rice
when it was compared with the amount of anti-oxidants in 10 varieties of rice grains.
According to the Rice Department Analysis in 2016, it showed that the high amount of anti-
oxidants was found in Kha Dok Kha (Pang-Nga Province); 546 milligrams per rice 100
grams, followed by Khao Niew Luem Phua: 491 milligrams per rice 100 grams and Khao
Tabtim Chum Pae 308 milligrams per rice 100 grams. In contrast with Khao Riceberry 186
milligrams per rice 100 grams and Khao Hom Mali 37 milligrams per rice 100 grams
(Dechrat, 2017).

5. The analysis of nutrition value (proximate analysis) of Khao Kum mixed with 6
grains of cereals showed that there was Carbohydrate and Protein 13.93 percent, Fat 2.52
percent. Ash 1.86 percent. Moisture 12.55 percent. and Energy 355 kcal/100 g.

6. From the study of the production process of Lao Hai according to the wisdom of
Khmu villagers by using raw materials; sticky rice and aged paddy husk was steamed till it
was cooked. then put the leavening (produced by nature). Next, cover them with banana
leaves for 3-4 days and contain rice in a jar for 1 month. The production of Lao Hai had
belief in the involved ancestors (ghosts) in the process of the production.

7. The analysis showed the total amount of alcohol 11.88 percent of Ban Wang Pha
Liquor, while the amount of methyl alcohol was at just 3.27 milligrams per cubic decimeter.
This is in conformity with the Excise Department Standard.

8. There were 4 products made from the traditional wisdom of the Khmu villagers of
Ban Wang Pha such as Khao Kum (pounded by hand) in vacuum package, Khao Kum Khmu
mixed with 6 grains of cereals in vacuum package, Khao Tom made from Khao Kum mixed
with cereals in vacuum package, and the design development of Lao Hai Package for a small
size appropriately used for souvenirs. (Lao Hai has been prepared for registration as legal
community liquor).

9. There was a Processing Profession Khmu Rice Group registered as an OTOP
product of Wiang District (with community development of Wiang Kaen District, Chiang Rai
Province).

10. Distribution Trial online on www.facebook.com called Wisdom from Mountain

top.
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Recommendations

1. Develop the Local Liquor Profession Group in the community which could be
legally registered with the Excise Department, Chiang Rai Province. It must be approved
from the public hearing from the villagers and the public hearing from Tha Kham Sub-district
Municipality.

2. Other ethnic products could be advertised on www.facebook.com named “Poom
Panya Jark Yod Doi” or Wisdom from Mountain top to show the variety of products but they
still have the identity of the ethnic wisdom.
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Abstract

Purpose: To study the biological effects and the stability of H.polyrhizus peel extract as a natural

colorant and nutraceutical in foods

Methods: Distilled water, 90 % alcohol mixed with citric acid (2 and 4 %) were used for pigment
extraction. Betalain content and 2, 2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity were
determined. Cytotoxic effect against human breast adenocarcinoma (MCF-7), human cervical
adenocarcinoma (Hela), human colon adenocarcinoma (HT-29), murine leukemia (P388) and human
oral cavity carcinoma (KB) were measured with MTT assay. Then, the effectiveness of different carriers
for coating the pigment i.e., lactose, starch and maltodextrin were measured. The thermal and pH
stabilities of pigments were determined in samples at temperatures of 50, 70 and 90 °C, and at pH
values of 2, and 12. Fmally, consumer acceptance of cooled jelly containing synthetic dye and

Rssults Dlslllled waler was the best solvent for extraction, producing 59.9 mg/g of betalain, and 42.39
% DPPH radical scavenging activity. The betalain pigment had high antiproliferative effect against P388
cancer, with 77.50 %, cytotoxicity. The best for carriers were 10 % lactose and 10 % matodextrin (p >
0.05). The ples were ble when adjusted pH 2 and 12 at all temperatures. Cooled jelly

containing 1 % artificial dye had the highest sensory score, followed by 2.5 % natural colorant.

Conclusion: H. polyrhizus pigment has promising potential for application in food products as a
functional food colorant and nutraceutical. However, further studies are required the shelf life of

pigment.

Keywords: Hylocereus polyrhizus, Betalain, Utilized waste, Biological activities, Stability, Natural food

colorant, Nutraceutical
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INTRODUCTION Nowadays, food preservatives and synthetic food

additives are popularly used to prolong the shelf
One of the causes of increasing illness in people life and improve the appearance of food
is the type of product that they consume. products. However, the use of these additives is
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associated with problems concerning their safety
and toxicity. Therefore, there is increasing
demand for nutraceutical and medicinal products
containing natural food antioxidants, based on
increasing awareness of the harmful effects of
synthetic food additives. In recent years,
consumers have focused on processed foods
rich in nutritional and functional properties, and
free from synthetic food additives.

Dragon fruit (Hylocereus spp.) is a good source
of nutrients, such as high dietary fibers, vitamins,
minerals and its role as an antioxidants. The
appearance is unique such as reddish flesh,
sweet taste, and crunchy texture. Several studies
have shown that dragon fruit contains the
betacyanins and  betaxanthins act as
antioxidants. These substances are potent
antioxidants which help in radical scavenging
that cause cell damage.[1]. In addition, the
antioxidant properties of dragon fruit are helpful
in preventing inflammation-based diseases such
as gout and other forms of arthritis [2]. Extracts
from the fruit of the H. polyrhizus exerted anti-
proliferative effect on melanoma cells, with the
peel extract producing a higher effect than the
flesh extract due to higher content of flavonoids
and betalains [3]. Nutraceuticals are food
substances or parts of food that provide health or
medicinal benefits, including the treatment and
prevention of diseases. Therefore, food
industries endeavor to incorporate nutraceuticals
into their food products. In Thailand, the two
species of dragon fruit consumed are H.
polyrhizus and H. undatus. The processing of
dragon fruits produces numerous waste products
from the peel. Typically, the waste from the peel
constitutes about 50 % of the weight of the
dragon fruit. Betalain is the reddish pigment in H.
polyrhizus which is a potential source of natural
food additive that can be used to fortify foods.
Natural pigments are known to be safe, cheap
and healthy. However, they are very unstable
when subjected to changes in pH, temperature,
light, oxygen and storage conditions. Thus, this
research focused on the antioxidant and
cytotoxic effects, and stability of natural pigments
from H. polyrhizus peel extract, and also the
likelihood of consumer acceptance if it is used as
substitute for synthetic colorants and as
enriched-antioxidants ~ for  industrial ~ food
applications.

EXPERIMENTAL
Plant materials and reagents
Fresh H. polyrhizus was purchased between

October and December 2019, from a local
market near Rajabhat University, Chiang Rai

Province, Thailand. The samples were kept at 4
°C before use. The reagent, 2, 2-diphenyl-1-
picrylhydrazyl (DPPH) was purchased from
Sigma Aldrich (USA), Rosewell Park Memorial
Institute 1640 medium (RPMI). Fetal bovine
serum (FBS), trypsin and MTT reagent 3-(4,5 -
dimethylthiazol-2-yl) - 2,5-diphenyltetrazolium
bromide were bought from Gibco (USA).

Pigment extraction

Fresh H. polyrhizus was washed and peeled, and
the peels were cut into small sizes of about 3 mm
and dried in a tray drier at 50 °C for about 24 h.
Thereafter, the dried samples were finely ground
using blender, and extracted separately with 6
different solvents to obtain pigment extracts. The
solvents used were distilled water, 2 % citric
acid, 4 % citric acid, 90 % alcohol, 90 % alcohol
containing 2 % citric acid, and 90 % alcohol
containing 4 % citric acid. The dried samples
were extracted with each solvent at the ratio 1:50
(2 g of dried sample and 100 g of solvent). Each
mixture was shaken at about 300 rpm for 24 h at
room temperature. The supernatant was filtered
and the solvent was removed by rotary
evaporator at 40 °C, followed by freeze-drying. A
solution of each extract was prepared at a
concentration of 2,000 pg/mL and kept at -20 °C
prior to analysis. Betalain content, DPPH radical
scavenging and cytotoxicity were measured
spectrophotometrically.

Determination of betalain content

A solution of the pigment was prepared. The
samples were measured at 525 nm in a visible
spectrophotometer. Total betalain content (B)
was calculated as shown in Eq 1 [4].

B (mg/g) = (A x DF x MW x 1000)/¢L ............. (1)

where A is absorbance of the samples; DF is
dilution factor;, MW is molecular weight of
betalain at 550 g/mol; ¢ is the molar extinction
coefficient (60,000 L/mol) and L is width of
cuvette (1 cm).

Antioxidant capacity

The DPPH radical scavenging assay was
performed as described by Brand-Williams et al
[5]. 1 ml of extract was mixed with 3 ml of 0.2
mM DPPH in a tube in the dark place at room
temperature for 30 min. The blank used was a
mixture of 1 ml of ethanol and 3 ml of DPPH. The
absorbance was measured at 517 nm. The
percentage inhibition of DPPH radical by each
sample was calculated as shown in Eq 2.
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DPPH radical scavenging (%) = {(Ac - As)/Ac)100
cvireniniinnnn(2)

where Ac, and As are the absorbance of control
and treated sample, respectively

Cell culture

Five cell lines were obtained from the National
Cancer Institute of Thailand. The cells were
grown in RPMI1640 containing 8 % of fetal
bovine serum (FBS) and gentamycin (50 pg/mL).
The cells were grown at 37 °C under 5 % CO..

MTT proliferation assay

Cell viability was determined with MTT assay as
described by Mosmann (1983) [6], with a slight
modification. Human breast adenocarcinoma
(MCF-7), human cervical adenocarcinoma
(Hela), human colon adenocarcinoma (HT-29),
murine leukemia (P388) and human oral cavity
carcinoma (KB) were seeded separately in 96-
well plates, each at a density of 1x 10° cells/well,
and were incubated at 37°C in a 5 % CO:
incubator for 24 h. The peel extracts were added
in each well at final concentration 4000 pg/mL.
Cells treated with 1 % DMSO used as a negative
control. Untreated cell cultures (control) and
blank wells without cells containing 100 pL of
medium were incubated for 20 h. Thereafter 10
uL of MTT reagent (5 mg/ml) was added to each
well and incubated for 4 h, after which 100 pL of
a mixture of 100 % DMSO and 10 % sodium
dodecy! sulfate (SDS; volume ratio, 9:1)) was
added to the wells, followed by shaking to
solubilize the formazan crystal formed.
Absorbance was measured at 570 nm. Surviving
cell was calculated as a percentage as an index
of cytotoxicity. The percentage of cytotoxicity
was determined as shown in Eq 3.

Cell cytotoxicity (%) = 100 - (As — Ab)/(Ac -Ab)100
3

where As, Ab and Ac are the absorbance of
treated sample, blank and control samples,
respectively.

Adsorption of concentrated pigments onto
carriers

Solutions (0.5 %) of the dried pigments were
prepared by dissolving 0.5 g in water and making
up the volume to 100. They were adsorbed to
solid matrices (lactose, starch, and maltodextrin)
at different levels (5 and 10%), and the mixtures
were freeze-dried. The water activity was
determined using a water activity meter (Dew
Point Water Activity Meter 4TE), and the yield

(%) was calculated as the ratio of output weight
to input weight, expressed as a percentage.

Evaluation of heat and pH stability

The effects of pH and heat on the stability of
betalain samples extracted from H. polyrhizus
were measured. Dried pigment samples were
dissolved in phosphate buffer and adjusted to pH
values of 2, 7 and 12 using 6M HCI and 1M
NaOH. The mixtures were heated to
temperatures of 50, 70 and 90 °C. Betalain
content and color (CIE) were measured. The CIE
color coordinates L*(light/dark), a*(+redness to -
greenness) and b*(+yellowness to -blueness)
were determined using a colorimeter (Reflection
Spectrometer Avantes).

Sensory evaluation

To 100 g of cooled jelly containing 2 % agar, 0.4
% stevia extract and 1 % artificial food additive
was added 25 or 5 % of natural pigment,
followed by organoleptic evaluation. Thirty
untrained panelists assessed the acceptability of
the jelly samples on a 9-point hedonic scale, with
1 as 'most unliked’ and 9 as ‘liked most’. The 5
characteristics assessed were color, odor,
texture, flavor and overall acceptance.

Statistical analysis

All analyses were done in duplicate, and the
results are reported as mean + SD. A completely
randomized experimental design was used.
Analysis of variance (ANOVA) was used for
statistical analysis with IBM SPSS software,
version 24 (IBM Singapore Pte. Ltd., Changi,
Singapore). Values of p < 0.05 indicated
significant differences.

RESULTS

Betalain yield and DPPH radical scavenging
activity

The betalain contents and DPPH radical
scavenging are presented on Table 1. It was
found that solvents containing citric acid
decreased betalain content. Increasing citric acid
concentration from 2 to 4 % decreased the
betalain yield from 11.4 to 6.1 mg/g. In contrast,
a sample extracted with distilled water had the
highest betalain yield of 59.9 mg/g. Different
solvent extracts showed different antioxidant
effects. The DPPH radical scavenging effect
varied from 6.35 to 44.59 %. The highest DPPH
radical scavenging activity was found in extracts
from four solvents: 90 % ethanol and 90 %
ethanol with 2 and 4 % citric acid, and distilled
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Table 1: Betalain contents and DPPH radical scavenging activity of samples with different solvent extraction

Solvent Betalain DPPH radical
(mg/g) scavenging (%)

Distilled water 59.9 +1.16° 4239+ 11.5°
Distilled water + 2 % citric acid 11.4 +£0.01° 18.96 + 1.18°
Distilled water + 4 % citric acid 6.1 +0.02¢ 6.35 +10.5°

90 % ethanol 1.7 £ 0.00¢ 4459 +4.12°
90 % ethanol + 2 % citric acid 1.9+0.02¢ 41.85 + 0.86"
90 % ethanol + 4 % citric acid 1.5+0.01¢ 38.81+2.09"

Different letters within the same column indicate significant differences (p < 0.05)

water, These results indicated that the reddish
pigment in H. polyrhizus were soluble in distilled
water as well, while other phytochemicals
involved in DPPH radical scavenging were
soluble in ethanol containing citric acid.

Cytotoxic effects

The H. polyrhizus peel extract exhibited different
antiproliferative effects against the 5 cancer cell
lines, as revealed in MTT assay (Table 2). The
peel extract showed highest cytotoxicity against
P388, followed by Hela, KB, MCF-7 and HT-29,
with percentage cytotoxicity values of 77.50,
4152, 21.94, 21.20 and 19.24 %, respectively.
After treatment of the cells with the extracts, the
toxicity produced resulted in smaller amount of
formazan crystals when compared with control
(Figure 1). These results indicate that the peel
extract was able to inhibit cell proliferation at
concentration of 4000 pg/mL.

Table 2: Cytotoxic effect of distilled water extract of H.
polyrhizus peel (4,000 pg/mL) on cancer cell lines

Cell lines Cytotoxic activity (%!
MCF-7 21.20 + 3.50°
Hela 41.52+3.18°
KB 21.94 +451°
HT-29 19.24 £4.12°
P388 77.50 +2.02°

Different letters within the same column indicate
significant differences (p < 0.05)

Adsorption of concentrated pigments on
carriers

This study was carried out to select a suitable
carrier for coating the pigment prior to use. The
data obtained in studies on the adsorption of
betalain extracted from H. polyrhizus peel as a
natural food are presented on Table 3. These
results indicate that lactose and maltodextrin
gave higher yield than starch, and the lower free
water. At 10 % adsorbent level, the highest
betalain concentrations were 9.30+£0.35 and 8.83

%. The control (without carrier) had the lowest
yield, whereas all carriers improved the bulk
density of the extract, leading to a higher yield of
pigment. Moreover, the increased amounts of
pigment resulted in lower free water.

Figure 1: Photomicrographs (x200) of H. polyrhizus
peel extract-treated P388 (left) and Hela cells (right).
Cells before addition of MTT reagent (A); cells without
treatment (B), and cells treated with extract at a dose
of 4,000 pg/mL (C)

A comparison showed that 10 % maltodextrin
yielded 8.83+0.39 % betalain, while starch carrier
yielded 8.07 % betalain. In addition, samples
encapsulated  with  lactose had  more
homogeneous texture than those encapsulated
with maltodextrin. Lactose gave a color closest to
the control sample (pigment without carrier)
which had dark pink color (Figure 2).
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Table 3: Yield and water activity of samples with
different carriers

Water
Carrier Yield (%) activity (aw)
Control (without
carrier) 1.06+0.04° 0.62+0.03°

5 % Lactose 5.02+0.02° 0.24+0.01°
5 % Starch 40940329 0.58 +0.04°
5 % Maltodextrin 473+0.199 0.17 £0.01°
10 % Lactose 9.30+ 0.35°  0.06 +0.00¢
10 % Starch 8.07 +0.34° 0.17 £0.03°
10 % Maltodextrin 8.83+0.39°  0.06+0.01¢

Different letters within the same column indicate
significant differences (p < 0.05)

2@

Figure 2: Betalain samples extracted from H.
polyrhizus peel with different carriers after freeze
drying. A (without carrier); B, C (5 and 10% starch); D,
E (5 and 10% lactose); F, G (5 and 10 %
maltodextrin), respectively

Heat and pH stability

The stability values of betalain extracted from H.
polyrhizus peel at pH values of 2, 7, 12 and 5.1
(control pH) when heated to temperatures of 50,
70 and 90 °C are shown in Figure 3A. The
results showed that increases in pH increased
the stability of betalain (64.02 %) up to pH 7.0.
The stability of betalain was increased from
72.42 mg/g at pH 2.0 to 113.10 mg/g at pH 7.0,
whereas it was decreased to 23.81 mg/g at pH
12. These results indicate that betalain is not
suitable for use in high alkaline foods, since the
high alkalinity may degrade its structure.

The color of extracted betalain varied with pH
and temperature, as shown in Figure 3B,C,D).
(The color stability of betalain pigment at a given
pH depends on the structure of betalain. Under
neutral or slightly acidic condition, the betalain
pigment exists predominantly in the reddish
color, while at highly alkaline pH, the pigment is
unstable and colorless. The results showed that
pH had a great effect on the stability of betalain
pigment. The lightness (L*) was increased at pH

12, whereas pH 2 and 7 had no effect. Redness
(a*) value increased at pH 2, while at pH 12, the
color of the extract was changed from red to
green. Yellowness (b*) value of the extract
increased at highly acidic and highly alkaline pH.
However, temperature had very little effect on
color change.

Temperature was a major factor that destabilized
the betalain structure: an increase in temperature
resulted in greater yellowness in betalain
pigment. Except at pH 7, temperature did not
affect  betalain  structure.  The  results
demonstrated that the pigment was more stable
at neutral pH (7), while it had low stability at
highly alkaline conditions (pH 12). From these
results, it is very clear that the use of betalain
extract as natural food colorant in neutral and
light acidic products such as ice cream, bakery,
drink, milk and jelly, is feasible.
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Figure 3: Effect of pH and temperature on betalain
contents (A), and color stability L* (B), a*(C) and b* (D)
respectively

Sensory properties
The sensory properties of jelly containing 1 %
synthetic and natural pigment (2.5 and 5 %) were

evaluated by 30 panelists. The results are shown
in Table 4. The cooled jelly containing synthetic
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Table 4: Sensory scores of cooled jelly samples containing synthetic or natural pigments

Sample Color Odor Texture Flavor Overall liking
1% Synthetic color 7.10£1.93*  7.17£1.70° 7.33+1.39° 6.93+2.05° 7.60£1.24°
2.5 % Betalain pigment  6.9742.12°  6.80+1.62" 6.8741.75° 5.5741.94° 6.30£1.61°
5 % Betalain pigment 7474154  5.1042.07° 5.00+2.22° 4.77+2.11° 5.37+2.09°

colorant had bright pink color, while jelly
containing 2.5 and 5 % natural pigment showed
the deep pink and dull red colors, respectively
(Figure 4.). The highest overall liked color was
found in the jelly containing 1 % synthetic dye,
whereas there was significant difference between
jelly containing 2.5 and 5 % natural pigment (p >
0.05). The results showed slight and insignificant
color scores of jelly samples containing 1 %
synthetic and natural pigment (2.5 and 5 %), with
values of 7.10, 6.97 and 7.47, respectively.

Most panelists preferred the color of betalain
pigment, but it decreased the odor, texture, and
flavor of the jelly. However, cooled jelly with 2.5
% betalain pigment gave higher scores in odor,
texture and flavor than cooled jelly containing 5
% betalain pigment. Most of the panelists
reported that too much coloring addition gave
rise to a soft texture and a little smell. Therefore,
2.5 % betalain pigment was suitable and could
be used as a substitute for synthetic color.

Figure 4: Cooled jelly incorporated with synthetic
colorant (left) and 0.25 % red dragon peel extract
(middle) or 0.5 % red dragon peel (right)

DISCUSSION

Betalain pigment can be solubilized in distilled
water and alcoholic solvent due to its structure
which is similar to that of anthocyanin, both of
which are hydrophilic natural coloring substances
[7]. The present study found that distilled water
extracted the betalains pigment better than
alcoholic solvent. On the other hand, alcoholic
solvent gave an extract with higher DPPH radical
scavenging effect than water. This may be due to
the fact that water extracts only polar
substances, while alcohol extracts both polar and
non-polar bioactive substances, resulting in an
extract with a higher inhibition of DPPH radical.

Dragon fruit is also rich in flavonoids. Several
studies have been reported organic solvents
such as methanol and ethanol are more
effectively for their extraction than polar solvents
due to the polarity of flavonoids. [8]. Therefore,
flavonoids contained in H. polyrhizus may help to
increase the inhibition of free radicals. Increasing
the efficiency of extraction can be also achieved
by changing the solvent pH and ionic strength,
both of which affect the solubility of the bioactive
compounds and their interactions with the plant
matrix.

Mai et al [9] studied investigation of the effect of
solvent pH on the reconstruction of flavonoids,
and found that reconstructions increased in
acidic solvent at pH 2.5 - 3.5 and decreased at
alkaline pH. It was similar results with Motikar et
al [10] studied influence of pH on polyphenols. It
was found that pomegranate peel extraction was
affected by solvent pH, with the best results
showed in acidic pH [10]. In addition, at a lower
pH, it supports cleavage of phenolics bonds
between proteins and carbohydrate structure,
leading to the readily penetrate the micelles.
[11,12]. This is at variance with the results
obtained in the present study which showed that
adjusting pH with citric acid had no effect on
betalain extraction. Moreover, increasing the
amount of citric acid actually decreased the
betalain content and decreased the DPPH free
radical scavenging potential of the extract. It may
be possible that the amount of citric added was
not enough to produce acidic pH in the solvent.

The H. polyrhizus peel extract showed the
highest antiproliferative activity against P388
followed by Hela cancer cells. Although the
extract ratio is high (1:50) but the extract still had
a good effect in inhibiting cancer cells. The
principle of MTT assay for checking viability of
cell lines is that viable cells transform the yellow
colored MTT to a purple-colored formazan
crystals in the mitochondria.

As a result, cells treated with extract showed
smaller formazan crystal than control. These
phenomena may be due to phytochemicals
contained in H. polyrhizus peel extract, which
were polyphenols, flavonoids and betalains. At
high concentration of the extract (4,000 pg/mL),
these compounds altered structures of the cell
lines, resulting in cell death.
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Putthawan et al [13] reported that as the
concentration of extract increased to 4,000
pg/mL, loss of cell adhesion, reduced cell
density, and membrane blebbing occurred. The
results of this study demonstrate that the peel of
H. polyrhizus is a source of antioxidants that
prevent disease and have potential applications
in the pharmaceutical and food industries.

Carriers serve as shells that encapsulate the
extract for increased yield, reduced free water
content, and prevention of degradation. Lactose
and maltodextrin at 10 % adsorbent levels had
the highest betalain concentrations, followed by
starch. A similar result was obtained by Shukla et
al [14] who found that lactose was the best of
several tested carriers, followed by starch. It was
noticed that the smaller the size of carrier, the
better the penetration of the pigment.
Considering aw, an increase in the amount of
carrier decreased the moisture content.
Maltodextrin and lactose at 10 % had the highest
capacity to reduce the amount of free water,
while starch had the lowest capacity. Due to the
fact that starch had a larger particle size than any
other carrier, as well as the lowest solubility, it
had low extract penetration. The carries help to
reduce the free water by replacing the porosity
due to evaporated water.

Results from the effect of pH suggest that
betalain is not suitable for use in highly alkaline
foods because high alkalinity may degrade its
structure, while slight acidic and neutral pH
sustain its color. Betacyanin pigment refers to
the extraction product of betalains [15]. The red
pigment is stable in acidic condition within the
range of pH from 4 to 7 at which the pigment
retains its red color. According to Shukla et al
[16], pH value affected the stability of carotenoids
extracted from sour orange and grape fruit peels:
increases in pH resulted in decreases in
carotenoid pigment, while neutral pH (7) led to
the highest retention of carotenoids. Jackman
and Smith [17] reported that variations in pH from
3.5 to 7 did not induce changes in betalain color.

The sensory scores of cooled jelly revealed that
the one most preferred by consumers was
cooled jelly containing the natural pigment.
However, the synthetic dye had the most score
for overall acceptance because most consumers
liked its flavor and texture more than those of the
natural pigment. Most synthetic food additives do
not affect the smell and taste of food. In contrast,
the texture and smell of cooled jelly were
affected by the added betalain pigment due to
the acidic effect of betalain on food components,
which made the texture too soft. The smell might

have resulted from the aroma of the raw natural
plant.

However, blanching may help reduce the smell of
plants, but too prolonged blanching may affect
the structural stability of phytochemicals.
Manihuruk et al [18] found that adding natural
dye reduced the texture score of beef sausage,
which is similar to the results of this study. Peel
extract at high concentration up to 40 % was
ineffective in increasing the reddish intensity of
beef sausages, but rather the color was changed
to yellow, indicating that excessive addition of
natural pigment affects the texture and color of
food. Therefore, the use of natural betalain
pigment should be controlled.

CONCLUSION

Red dragon peel extract provides
phytochemicals with a powerful antioxidant
potential capable of preventing cancer, especially
murine leukemia cancer. Therefore, it can
potentially be used as a source of food colorant
and betalain-enriched extracts in functional foods
and pharmaceuticals. However, the amount
used is limited by pH, thermal processing and
other ingredients of foods. Future studies are
necessary to prolong the stability of the pigment
and its shelf life.
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Abstract

The objective of this research is to study the suitable proportion between the amount of indigenous herbs
and lard that will be simmered as indigenous herbs. To study the amount of antioxidants extracted from local herbs
and lard with different proportions And to study the appropriate amount of indigenous herbs added to lard to
prevent rancidity and extend the shelf life.

The results of the research showed that Thailand local herbs 7 types are Cratoxylum formosum, Planchonia
valida, Glochidion Perakense Hook. f., Fagraea fragrans Roxb., Pandanus amaryllifolius come Camellia sinensis, and
Anacardium occidentale mixe in proportion 1: 1: 1: 1: 1: 1: 1, Then bring to rendering with lard ratio of 25, 50, 75 and
100 percent. When analyzed for radical scavenging activity,RSA. Found that at the ratio of 100 percent has the highest
value is 39.28 percent. Therefore chose to be a herbs starter for adding to lard in the ratio of 0, 5, 10, 15, 20, 25 and 30
by volume. To test the shelf life of lard for 1 month. It was found that the peroxide values were significantly different
(p<0.05). That was not add herbs starter more higher than adding. And with the addition of more herbs starter, the
peroxide value will be lowered in order. Because in the herbs starter have antioxidants. At the same time, the acid
value and the free fatty acid in the quantity different added or not added herbs starter have significant differences.
(p<0.05). And when stored lard added with herbs starter for one month have a little changed in the acid value and the
free fatty acid. Causing the lard that was added the herbs starter without any quality changes such as color, odor and
taste because there was antioxidants in the herbs starter to help protect qualities

Keywords indigenous herbs, concentrated extract herbs, antioxidants
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