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Tenawnusie3vn GE002 GE003 way Tdnaunusiedvn GE002 GEOO3 way
GEOO4 GEOO4
4) warzLuuEeyU TOIEC 700 ulU 4) waAvLuuEeU TOEIC 550 ulU
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el N, wangasuiuvanldnwdenge | e v. wangasnldniwilnauas/vse

TunsBeunisaauwinuy AMu1du 9 lun1siseunsaou

TEnaunus18381 GE002 GE003 GE0O4 Tenawnus1eiv1 GE002 GE003 GE004
way GE0O5 LAy GE0O5

dmsuiindnuilundngasildnwilneuas/mienwidu 4 lunsiGeumsaou

(1) levesniiuseiviniuisengulag SunanznuUAEUNIATIIUANLLN LA .
TnAnwrzdetamedouSeusedniu @ Hdeaeuluuniverdenaunulinsu/ldiesndn
Suumhednildzu nseniu Welsildnoumhefnasumuindngasimue

(2) dndnwifivesniiusieinniwsingulnsdunansiuuaounnsgIugnIng
svualilunast 4. Whuluaunadt . TnsasdesamafouSsuinnwdinguiu 9 uay

FownuNTUITIURAnLININALENTIUNTUSEIMENgRsITuYaY

2) NauAY1§INIUAzN15UT2nauN1s (Business and Entrepreneurship)

U 3 AR

u2enn
SWERYN ¥a3u (uss88-U{uR- wauly
= v
ANWYINWHAULDY)
GE101 A15U5ENAUNSNTUARDUALE 3(3-0-6)

YINNTIU
(Innovation — Driven

Entrepreneurship)

3) ngudvIneAansuazimalulag (Science and Technology) 31u3u 3

WUBAR
WUBNA
WU Fo3vn (UssN8-U{UR- Feuly
AnwAeaULa)
GE201 N1SAALTNUINNTTUN AV ALAY 3(3-0-6)
nslan
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nenn
IREIUN ¥9IY (ussene-Usua- wauly

AnY1PIEAULD)

(Digital Innovation Thinking and
Coding)

daui 2 wnaadvIAnwnalu-den Henseuliteundt 9 miheAn nngaivselUl

1) ﬂaq':u%smmmLLazﬁﬂmms%ams (Language and Communication

Skills)
2)  nauvgshakagnsusenaunis (Business and Entrepreneurship)
3)  nawdyTIivenmanswaznalulag (Science and Technology)
4  ngIdgunsemansuaz IausTI (Aesthetics and Culture)
5)  ngwiviguandinuazdeandadu (Quality of Life and Sustainable
Society)
1) naju%mmmLLazﬁnwzmi?iams (Language and Communication
Skills)
(1) ngunwn
wienn
WY Fa3v (ussee-UgUR- Rouly
AnYIRI8AULDY)
GE006 Mwnadifientsdedns 3(3-0-6)
(Malay for Communication)
GE0O7 Mwdeaunuionsiedns 3(3-0-6)
(Vietnamese for
Communication)
GE008 amwnadnfienisieans 3(3-0-6)
(Burmese for Communication)
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(2) nguinwgnsdes

wuqenn
SWERYN Yo (uss88-U{uR- [ouly
AnEAenuLDg)

GEO51 | fAWmrANT 3(3-0-6)
(Aspects of Vocabulary)

GE052 NMSWEUlATINITNINIYINTIEY 3(3-0-6)
8
(Research and Academic Project
Writing)

GE053 | N38MULAENITYUNIITIND 3(3-0-6)
(Business Reading and Writing)

GEO54 | msenusiiefamndin 3(3-0-6)
(Reading for Life Development)

GE055 | vinwgnsnauagn1sulaueu 3(3-0-6)
(Speaking and Presentation
Skills)

GE056 nsAeasTeninaTmussIu 3(3-0-6)
(Intercultural Communication)

GE057 | fnaniwaliies 3(3-0-6)
(Citizen Reporter)

GE058 | nsianisestude 3(3-0-6)
(Transmedia Storytelling)

2) nguY1§INILALN15UsENBUNIS (Business and Entrepreneurship)

nienn
WY Fa3w (ussene-U{uR- [euly
AnwAeAuLE4)
GE102 | 2385351g5NMALAUTUNATRUY 3(3-0-6)
nadanu
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nuenn
WY Ja3un (usseng-U{uR- [euly
AnwA8AULDY)
(Business Ethics and Social
Responsibility)
GE103 | N15AALTI9DNLUY 3(3-0-6)
(Design Thinking)
GE104 | gshivesulall 3(3-0-6)
(Online Business)
GE105 ﬂgmmalﬁaaé}’uﬁm%’u 3(3-0-6)
AUsENaUNs
(Law for Entrepreneurs)
GE106 | nunemdluddianyselind 3(3-0-6)
(E-Commerce Law)
GE107 | msawulusaianannsng 3(3-0-6)
(Trading and Investment)
GE108 | nsuSmsausiens 3(3-0-6)
(Wealth Management)
GE109 ﬁqiﬁﬁ]@’]%’]iLﬁ@Eﬂﬂ’]WLLaSﬂ’MM’m 3(3-0-6)
(Food Business for Wellness and
Beauty)
GE110 | duanfigfiiltenisusznaunns 3(3-0-6)
(Right View Entrepreneurship)
3) nauAYINeIAansuazmalulad (Science and Technology)
wulenn
WY Fa3 (uss8ng-U{uR- [euly
AnwAeAULDY)
GE202 | winnssumamaluladadeln 3(3-0-6)
(Modern Innovation
Technology)
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Mi2enn

WY Ha3vn (usseng-U{uR- [euly
AnwA8AULDY)
GE203 | MIAAETIATIEdmsUgIna 3(3-0-6)
(Analytical Thinking for Business)
GE204 | inun309a38y 3(3-0-6)
(Smart Farming)
GE205 wémﬁmsmﬂ%"aqﬁwamﬁaqmmw 3(3-0-6)
WAZAINLAN
(Cosmetic Products for Health
and Beauty)
GE206 | piitayayrasulnslneg 3(3-0-6)
(Thai Herbs Wisdom)
GE207 | walulagfavia 3(3-0-6)
(Digital Technology)
GE208 | LnNuAdYiA 3(3-0-6)
(Digital Games)
4) NFUIVIFUNILANEASUATIMNUSTITU (Aesthetics and Culture)
(1) Nauguvsermans
nuqenn
WY Fa3w (ussene-U{uR- [ouly
AnwAeAULDY)
GE301 | YSwgyimanush 3(3-0-6)
(Philosophy of Love)
GE302 | USwgdaus 3(3-0-6)
(Philosophy of Art)
GE303 | sUsandudides 3(3-0-6)

(Shape, Taste, Smell, Color,
Sound)

MaNgnTINeMansiadin a1vinanine1nts (mangnsivad w.e.2561)
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nuenn
WY Ja3un (usseng-U{uR- [euly
AnwA8AULDY)

GE304 | Soudlulanasill 3(3-0-6)
(Narratives in the Modern
World)

GE305 NTAAINAZATUAZAINEUAS 3(3-0-6)
(Interpretation of Drama and
Film)

GE306 | imuveslan 3(3-0-6)
(Tales of the World)

GE307 | wszs1vdnusSluauhanssinm 3(3-0-6)
Sous1vann Whumdns duss
SAUNAaNNTUEY AL ILUTUINY
U3
(HRH Princess Maha Chakri
Sirindhorn’s Writing)

GE308 | 335un3suasassruondonum 3(3-0-6)
DUTEU
(Southeast Asian Writers Award)

GE309 | n1s91uieensasing 3(3-0-6)
(Thai Poetry Recitation)

GE310 | wgfadlve 3(2-2-5)
(Thai Classical Dance)

GE311 | umue 3(2-2-5)
(Dance)

GE312 | nmsTuies 3(2-2-5)
(Singing)

GE313 | aussianwel 3(3-0-6)
(Music Appreciation)

GE314 | n1sdnmenly 3(2-2-5)
(Flower Decoration)
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nuqenn
WY Ha3vn (usseng-U{uR- [euly
AnEAenuLDg)
GE315 | Wams1nsed 3(3-0-6)
(Costume and Garment)
GE316 N59NUUULAS BIAINBRAYNNS 3(2-2-5)
WSV
(Costume and Make-Up Design)
GE317 | Aaugidnual 3(3-0-6)
(Art Appreciation)
GE318 nsaziauasnasiutulne 3(3-0-6)
(Thai Folk Games and Songs)
(2) nauImusIIY
wienn
SWERYN Fo3v1 (uss88-U{uR- Rouly
AnEfenuLDY)
GE351 | Tusssuuszanilen 3(3-0-6)
(Popular Culture)
GE352 | Hothufivendau 3(3-0-6)
(ASEAN Entertainment Media)
GE353 | Aauimusssueaeu 3(3-0-6)
(ASEAN Cultures)
GE354 | 8vSwaimusiiudsvifludals 3(3-0-6)
ny
(Foreign Culture Influence on
Thai Arts)
GE355 | UsyiRemansdsaulnenanig 3(3-0-6)
WasuuUasnsunases
(History of Thailand’s Society
after Revolution)

MaNgnTINeMansiadin a1vinanine1nts (mangnsivad w.e.2561)
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i2enn

SWERY ¥3U (usseng-U{uR- wauly
AnwRlgAuLeq)
GE356 | @aunsalasneyfvedduy 3(3-0-6)

(China’s National Ideology)

GE357 | wmmsnidagduvedan 3(3-0-6)
(Current World Events)

GE358 AITHAYNTYN 3(3-0-6)
(Multilingualism)

GE359 A15IANTSANS U 3(3-0-6)

(Museum Management)

GE360 | U isziuan 3(3-0-6)
(Western Philosophy)

GE361 | USwqywziuaan 3(3-0-6)
(Eastern Philosophy)

GE362 TAIUTTTUY 3(3-0-6)
(Tea Culture)

GE363 | Tmusssudm 3(3-0-6)
(Rice Culture)

GE364 | Ymusssunh 3(3-0-6)
(Water Culture)

GE365 | Aalnuagnisiniianuesyiiuly 3(3-0-6)
Uszinelng

(Chinese Shrine and Oblation in
Thailand)

GE366 | AvuvianvatevesnguyAnughy 3(3-0-6)
damulney

(Ethnic Diversity in Thai Society)

GE367 AMUNAIN RSN A UFIRL e 3(3-0-6)
(Gender Diversity in Thai
Society)

GE368 ARTUASI9ETIA 3(3-0-6)
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nuqenn
WY Ha3vn (usseng-U{uR- [euly
AnEAenuLDg)

(Creative Folklore)

GE369 | lushaupdvesinelazUssing 3(3-0-6)
TndLAes
(Archaeology in Thailand and
Neighboring Countries)

GE370 | viesdufunisadeassaaudnig 3(3-0-6)
AUUTTT
(Local and Creative Cultural
Products)

GE371 FUUTEINALAE NI TITD 1Y 3(3-0-6)
daaulng
(Royal Tradition and Ceremony
in Thailand)

GE372 | UssinalUseivg 3(3-0-6)
(Invented Tradition)

GE373 | Uszindluazwenialudimulg 3(3-0-6)
(Tradition and Festival in
Thailand)

GE374 | UseiRransvasnineny 3(3-0-6)
(History of Photography)

GE375 | UseiRemansueiiudy 3(3-0-6)
(Animation History)

GE376 | anundeludeeulve 3(3-0-6)
(Faiths in Thai Society)

GE377 | Insiaansuagniswennsal 3(3-0-6)
(Astrology and Forecasting)

GE378 | Anauivedlan 3(3-0-6)
(World Religions)

GE379 | vinnasu 3(2-2-5)
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i2enn

WY Ja3un (usseng-U{uR- [euly
AnwRlgAuLeq)
(Go)
GE380 | munn3nlnewazaina 3(2-2-5)

(Thai and International Chess)

5 AguIvIAMANIInuasdeandsiy (Quality of Life and Sustainable

Society)
(1) NFUAMAINTIN
nienn
SWERYN Ya3v1 (uss88-Uf{uR- Fouly
AnwAeAULDY)

GE401 | inwemsiansaumealudpuaivia 3(3-0-6)
(Information Literacy Skills in
Digital Society)

GE402 | Walanniegdenuuienisiseus 3(3-0-6)
(Discovery of Learning Society)

GE403 | vinwgmsiwinviude 3(3-0-6)
(Media Literacy Skill)

GEA04 | 1auiuelstu @ Aunmunndin 3(3-0-6)
(Generation Z and Quality of
Life)

GE405 | A0 INeIWRIUINIG 3(3-0-6)
(Developmental Psychology)

GE406 | 3nIne1AUNISUTNITAULDS 3(3-0-6)
(Psychology for Self-
Management)

GE407 | Inanennmsvihanuduiiy 3(3-0-6)
(Psychology for Teamwork)
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Mi2enn

WY Ha3vn (usseng-U{uR- [euly
AnwA8AULDY)
GE408 | m3fmuyadnangln 3(3-0-6)
(Personality Development for
Leaders)
GE409 | wndu 3(3-0-6)
(Fashion)
GE410 | n13vNemns 3(2-2-5)
(Cooking)
GE411 | N1TQUARUAINLAZAIINIIN 3(3-0-6)
(Health and Beauty Care)
(2) naudepNdaEu
wienn
SWERYN Fo3v1 (uss88-U{uR- Rouly
AnEfenuLDY)
GEA51 | Aan$veansssn 3(3-0-6)
(Knowledge of the King)
GE452 | #onsANglazuynIng asvey 3(3-0-6)
137
(TCC and Our UTCQ)
GE453 | &wmuFnwiiledanudiddy 3(3-0-6)
(Social Studies for Sustainable
Society)
GE454 | npunedmsutindssiniu 3(3-0-6)
(Law for Everyday Life)
GE455 | niwdaumsleyayn 3(3-0-6)
(Intellectual Property)
GE456 | mIvieailsnBsgiimansuay 3(3-0-6)

TRUSTTY
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nuenn
WY Ja3un (usseng-U{uR- [euly
AnwA8AULDY)
(Geography and Cultural
Tourism)
GE457 | pii-UsgiRmansnmsvieaiilenlne 3(3-0-6)
(Geography and History for Thai
Tourism)
GE458 | uludimiSasAinumie 3(3-0-6)
(Concept of Death)
GE459 | wnssssufiun1sunUayvnain 3(3-0-6)
(Buddhist Principles and Life
Solutions)
GE460 | dnmddin 3(3-0-6)
(Ecological Consciousness)
GEd61 | Fwandouluendey 3(3-0-6)
(ASEAN Environment)
Y. WNINIVURNWIE 1UIUTIM 93 8RR Usznauniy
(1) Fmnu 24 wihehs
wuqenn
WY Fa3w (ussene-U{uR- [ouly
AnwAeAULDY)
55001 | Anwdidossuavidnginisma 3(3-0-6)
WIAERNS
(Introduction to Interdisciplinary
Studies in Sciences)
SS002 | NMIIANITILUUEITAUNA 3(3-0-6) WiguLin SP332
(Informaion System
Management)
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Mi2enn

WY Ha3vn (usseng-U{uR- [euly
AnwAEAULEY)
SS003 IITYIUTTURALNMUIENIAU 3(3-0-6) Wiguwi SI422
wialulagansaumna

(Ethics and Law in Information

Technology)

SS004 | n1sARDY1SEIANTMY I 3(3-0-6) Wiguwin HO118
(Critical Thinking)

$S005 | msaaTgimalulagniialn 3(3-0-6)

(Analysis of Emerging

Technologies)

SS006 | nszuIunsngulunswAteym 3(2-2-5) Wiguwin HO302

(Group Dynamics)

SS007 NMREUlATINTMINIBINTUAE 3(2-2-5)
RYAWINYINITNINYIANERNS
(Acadimic and Research Project
Writing in Interdisciplinary

Studies of Sciences)

SS008 | szileuitivuuazuszaunisal 3(3-0-6)
AAAUILANINGINITNY
MYAENS

(Research Methodology and
Field Work in Interdisciplinary

Studies of Sciences)

(2)  Awwen I 69 vIein Usznaume
(2.1) FvwendeAu 31u3u 30 nilefn Usenaume 5 nqy
N naumalulagansauwmekazwinnssy 6 wuiiein

U) NANNSIANITTIND 6 NN

A) nauladand 6 wiledn
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3)  NguUMITTuRRBUNUIENBUNNT 6 Mienn

) NEUNSHNUSEAUNTAIRIN 6 MiIefn

N naumalulagansauwmekazuinnssy 6 wiiein

wulenn
WY Fa3 (uss88-U{uR- [ouly
AnEflenuLag)
$S101 | wimnssumamaluladadsln 3 (3-0-6)
(Modern Innovation
Technology)
55301 NTASNETIA WIRNTTU Wazns 3 (3-0-6) \WiBuLin BE312
Fan1snsUBsuntad
(Creativity, Innovation and
Change Management)

U) NANNSIANITTIND 6 NN

nuenn
SWERYN Ya3vn (uss88-U{uR- Rouly
AnwinenuLeq)
$5102 | maludunnAngsia 3 (3-0-6) \Wiguiin BE352
(Business Idea Initiation)
Ss201 | gsniveeaulal 3(3-0-6)
(Online Business)
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) nawladadng 6 wiledn

nuqein
SWERYN Yo (uss88-U{uR- [ouly
AnwA8AULDY)
55203 | avudugiudnuldguniuuas 3(3-0-6) Wiguiin BN201
Tadafnd
(Fundamental of Supply Chain
and Logistics)
$S204 | wialulagansaumAnazuinnIIy 3(3-0-6) WiguLin BN4O2
dmsuldaunusayladannd
(Information Technology and
Innovation for Supply Chain and
Logistics)
3) ﬂf:jumﬁum?iauﬁﬂisﬂaumi 6 N8N
wuqenn
WY Fa3w (ussee-UgUR- Rouly
AnwAeAULDY)
55202 nanMIUTENaUNNT 3(3-0-6) WBULNBE301
(Principles of Entrepreneurship)
SS401 | nsauINAnAalnduazng 3(3-0-6) WigUWINBE201
A519M518UAY
(New Product Development and
Branding)
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) NEUNSHNUIEAUNTINTN 6 Milefn

wienn
SWERYN Fa3 (uss88-U{UR- [ouly
AnwIR8AULD)
SS402 anfafnw 6(0-40-20) lASuANLTIuYEUIN
(Cooperative Education) ALNITUNITUANERT

(2.2) Auonidan 91U 39 RUWAR
TdndAnwdenisousieivila q lunuiaigdnu
Ml wagsedviilnaouluseauuSygnsresmingidurenisailneg Lideunin 39 wieia

Ingagluanuiiugeuveseransglszdmangns

A. WUINTYADNLET I1UIU 6 NUBAN
TiinAnwidenifeulideniaiogtey 6 wiein 3nsieanlu
wmm‘imﬁﬂmﬁalﬂLLawé’ﬂqmﬁu 9 TuszaudSggInsvesunIing1dsnani1salug nie
uAnedusy 1 ilukarinassmaiidtennaymnusiuilofuuminerdeviseldTunstuses

NFIUNU NI,
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3.1.4  WEAAILNUNISANED

WEAILNUNITANBIMENGATINGIAEATUIN S1U1VENINGINT

N1 aadu

wienn
TRV Fodm (Ussene-URTR- | Reulw/manewn
AnYIAIAULD)
Ae@nuvlu-Tadu 3 9
Fdnuvall den 1 37 3
$S001 | Fwwnu : Anudidesduanineinis 3(3-0-6)
MOINYIAERS
SS101 | 3vLonTNAU : WIRNTIUNIS 3(3-0-6)
wialuladasdelny
374 18
i 1 aavane
WUBAA
WY Y3 (Ussene-UfUR- | Weulv/munewg
AnyRI8nULDY)
Se@nuvlu-Tadu 2 Jan 6
Fgdnwaluiden 1 3w 3
SS002 | AWAU : NIFIANTITTLUUANTAUNA 3(3-0-6) WiguLWn SP332
$5102 | wnentafu | nssufuLLLAR 3(3-0-6) \WiguLin BE352
3319
enidsn 1 390 3
574 18
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wulenn
TRV Fodm (Ussene-URTR- | Reulu/manewn
AnfleauLag)
A@nuvalu-Tadu 1 3 3
SS003 | FWILNU 1 ATTEIUTTULASNY MU 3(3-0-6) Wiguwin SI422
memunalulagdansaund
SS201 | Ay nendsAu : g3naeeulatl 3(3-0-6)
$S202 | A onUNAU : hann1sUIENUNIS 3(3-0-6) \WiBuLvin BE301
55203 | Fwnentiedu : eufiugrudnls 3(3-0-6) \Wigulyin BN201
gumuwazladafing
ueniden 1 31 3
374 18
i 2 aavane
WUWAA
WY Fodm (uss818-UfUR- Revlu/munewn
AnwfleauLDg)
AeAnuvlu-Tadu 1 30 3
$5204 | A uenviAu : waluladaisaumne 3(3-0-6) \WiguLin BNG02
wazuinnssudmiuldouniunay
ladafnd
I enLGen 4 v 12
574 18
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wienn
TRV Fodm (Ussene-URTRA- | Reulw/manewmn
AnYIRIAULDY)
Adnwviluden 1 397 3
$S301 | A nenUiAvy : NIASNETIA 3(3-0-6) \WiBuLin BE312
UTINNTIULAZAITINNITATT
\Wasuulad
SS004 | AwwnU : N1IAABEINEITUYIA 3(3-0-6) Wiguwin HO118
Aenidsn 3 390 9
374 18
I 3 aavane
WUBAA
WY Y3 (Ussene-UfUR- | Weulv/munewg
AnyRI8nULDY)
SS005 | 3 unuU : NMIATIEANalulad 3(3-0-6)
Adaluny
SS006 | 3 wnu : nEUIUNIINgUluns 3(2-2-5) Wiguwin HO302
wAteynn
SS007 | 3 wAU : ATWEULATIANTNN 3(2-2-5)
IVINITUALIWEANINGINTITN
INYIANERNS
I BALEN 2 U 6
udenias 1 390 3
574 18
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WU2WAA
TRV Fodm (Ussene-URTR- | Reulu/manewn
AnwAenULg)
SS008 | A wnu : seileulniveuas 3(3-0-6)
USTauNSNAAUINENINGINTS
NINFERS
SS401 | A enTIAU : NTRAILINERT 3(3-0-6) \Wigun BE201
Insiuagnsadramsidunn
I NDAEDN 2 U1 6
uaenas 1 390 3
524 15
I 4 anavane
WUWAA
WY Fo3 (Ussene-UfUR- | Weulv/munewg
AnwAeaULg)
SS402 | aviadnw 6(0-40-20) | lasuAnuiuyauann
ANNENTIUNITUANGNT
574 6

NLUELI0
- augAneEanshazimalulaganunsausulasuwkunisissulan LA L
TngaziUsENIARISLAUNANYINIIU

Y

= =< el =2 ) = =
- Uﬂﬁﬂt‘}']aflll']ﬁﬂﬂﬁﬂwqafl"ﬂflﬁﬁﬁ/lﬂ'ﬁﬂ(t‘}'ﬂUﬂ'ﬁ‘ﬂﬂLLNUﬂ'I'ﬁLﬁEJUV]LMQJ'T%alI
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3.1.5  #f1adunegdmn
1) vanadnAnyiall
dauil 1 mnadndneialu-didu  dnfnwvnaudessusiuau 21 wiein dedeluil
1) mj:u%%'lm‘mLLazﬁnwzﬂﬂi?iaa’ls (Language and Communication Skills)
NANIVINIW

GE001 nwnlveiitaardw 3(3-0-6)
(Thai for Careers)

vz lnenmsgiulusiunisils msye nse msadeu msldnwlveidio
WauIAuAnLaze1Inn159u Inujuidvnwenisldnivilvelasldunmseuy uneiu wag

wuURnianililenifgiteiueBnmuanvivesisey

GE002 A1w189nNgHiNanIsaeEns 1 3(3-0-6)
(English for Communication 1)
LY Y 4 Y = = aa o w 4 LY P Y
Nauinwen1sldn1wdangwinenisdeanstudinlsedniu lneduninyensilaine du
laAudAny warT18aEldgnINTBANUNITBUNAUNUIAY 9 NITPATINNIY LTURUUNAUNU
LuzAUeY ABUSU MULAERBUYaLARY19d1Y N15BUTEANNTEAULENTINRE1E 9 LTy

Tapudduazuananudniiu nsdeudeainudu 9 Tugduuuinlluazriudedidnvselind

GE003 AMw1d9ngeiNan15ae&ns 2 3(3-0-6)
(English for Communications 2)
Anwnau GE002 AMEBINgNaN1saas1s 1 ®IaAzUY TOEIC 250 WIaiauLii
o o v o d' d' Na o w Y] A o
Wauvinwensldnwsinguitonisdearsludinuseintu leawluvinyensilaiady
TaaudAglaseazdunanToANRIDUNAUNUNTTUgoUTY  n1sldiusulunsaunuilag
NIFONUABY wATRAAIANAATY N1sualuaaIunIsalang o Inuluddnuszdriu souvanis
WiauenazlIeumgutayan1vgsiaegisiny  nserutenndluiidenivarnvarenslusuuuy

Mlduasiiudedidnnsatind
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GE004 mmé’anqmﬁaﬂ'ﬁ?iaa'ls’(mmm%w1 3(3-0-6)

(English for Communication in Careers 1)

Anwarou GE003 munsengeiionsaedns 2 wieazuuy TOEIC 350 wWiawieuwin
favinwgnsldnundanguiienisdemsmnegsfafiiaenndosiuainnin ysannis

Winwen13ila Ya 81U wazillew Anaunuimensdwidiauedeya Wiguiguuagiiasien

Yoyansgsia Weuduiinnelutazannunedidnnsedngd s1ut1anieunannuiiedne

Teavduakavasulamudfy  MvualaiinseuuenIa wasNsANYIMEALLEY

GE005 NM®189ngunan1saadanslue1uaIn 2 3(3-0-6)
(English for Communication in Careers 2)
Anwnfiau GE004 N181dINquinan1Taaa15luIUaIIN 1 n3aAzuuY TOEIC 450 %3
= 1
WiguLin

Wauvinwensldnwdingwiten1sdearsniegsianaenadasiuav3v Yysnnis
Vinwensila ya 81U wazleu AnausuavefusietofAniiu dunyalanu WeulseiRdiudn
wazanneadAsu B1urnviseunaNUieAnwgaziBuntazaiUlanudfy Avualvdl

A15DIUUBNIATLALAITANYINILAULDS
2) nguY1§INILALN15UsENBUNTS ( Business and Entrepreneurship)

GE101  nsUsznaumsiduiafeudieuianssy 3(3-0-6)
(Innovation-Driven Entrepreneurship)

nsrUrUNTUTENRUMSHBLET LAY ILALHANNATY quT WuafAa Tinwe iAuaf Las
anuannsalumsidufuszneunis lasmsnsgniindsaligmuazlona iledumuinAnuay
nmaeasassalunsuilutdymnazainuan swluinsiaudesenliinnisujuaiy

Fagsivegnadugusey
3) nguAYINeAansuazmalulag (Sceince and Technology)

GE201  N3ARLGINIANTIUNIeRNALaN1IAR 3(3-0-6)
(Digital Innovative Thinking and Coding)
WWIAA yuues waznsussendldinalulagansaumaiioatuayulminnsiseuiuaznis

[
Y

whdgymlugaeswgiandvia Invinveiiugiunisldweuniindy wagnisiauilusunsudssend
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adeliaunszuIuMsAuAI IA5e9 kazUserianateays Auinuinnssuineuauewaniy

Aonsvesauludiny
daufl 2 dnAnwrensadeniFeulitiosndt 9 wisefin Mnnguividedelull
1) naju%mmmLtazﬁ'ﬂwzmiﬁami (Language and Communication Skills)
(1) nguwn

GE006 nrenaiadiilanisdoans 3(3-0-6)
(Malay for Communication)

sinwennsldntwuiasluinuszs fulaotiunisilsuagnisaunun unyafiugiui
$udu denslidoans sawnsdularuddyuaznisBouuansanudaisuduiiugulusedu

DU

GE007 nnw W dgaunutivenisaedns 3(3-0-6)

(Viethamese for Commmunication)

o w

Winwensldnwieauuludinysednfulaguiunisilauaznmsaunun unyaiugIui

(% IS

Judusenslddeans sauiinsiulannuddguasnisfeutansanudaiiutuiugiulussau

o

DU

GE008 N1 naiLiNen15Easns 3(3-0-6)
(Burmese for Communication)
ingemsldnieninludiaUszarfuleeidunsiliaznisaunun unyaiuguidndu

sonslddeans suvanisiularnuddguasnsdeunanianuAniuduiugiulusedugentn
(2) nquYinweNSa0ANS

GEO51  NRuuadn 3(3-0-6)

(Aspects of Vocabulary)

% L3

ANNAUNITSUUNIY 1ATIFS AN AIdENANUNNTEDMEYS ANUNUIEVDIFNT Use IR

o o & a va o

ANy A5LYA nsUgadun Winwenaslgnauiunsy nsAnwiAnUSeuLiguAedng

<

M nelazneding e
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GE052 A5 UBUlATINITNINIVINITHAZ AT 3(3-0-6)
(Research and Academic Project Writing)
1A9a31lATINITUUUANY 9 WU Tasen1siiauefanssy 1AsIn1sn193eInis Lag

TAsan539elaeld N1 NYAIULAL LN S AL

GE053  MM38uLasNIlguN1egsna 3(3-0-6)
(Business Reading and Writing)

nann1swarANLdIAYeINITe kAN SWeNlugIA Anwidniiazduiugsialuiiu
muminekaznslFlutiuneg 9 Aesgisaranuunanunessialudedsiuisualiouas

=~ 1 (% £y IS a ! =2 a wva
doluil Wannvinwensdeuniegsiaguiuumg o waginUjon

GE054  ssuiawauITia 3(3-0-6)
(Reading for Life Development)

AUNLY AIUAIATYRATANAITDINITENY  AINFUTUTIENTNNITBIUAUNITHAIL
Wia Wwuinwen1senu e1udulannudidy erulesigitasiniiy Inufdslaeiden

A a 14 Y L% aAa YA C% I 1 a 1
‘U‘Vlﬂ’J’IlI‘VILﬂ‘EJ’JGUENﬂUﬂ'ﬁW%JU’]“U’mLLEWﬂ'ﬁﬂi‘UG]’ﬂUIaﬂﬁllﬁllﬂﬂJ@‘EJ’]\?SJ@ZL!W]

GE055  vinwen1syauasn1suauasu 3(3-0-6)
(Speaking and Presentation Skills)

LUIAA NENNITYALAE NI NEURIUTgIAY  ATIUHLMTYALaEn1sTTAeLile
Usznounmswanaziniaues walansliiauniw ersunw wazimaluladdelumsmauas
thiausau Anyauaziiiausnuidegsialudnuedng 4 Aseungunsussesasuiilesiey

NSLEAUBNULNENITHIITUNNGIAT NITLAAIUTT LagdY o MNeITed

GE0O56 N15898155eNINeTmIus TSy 3(3-0-6)

(Intercultural Communication)

6

U5t wasulAnAeInUImUsTsn Tan1Adwil SAN19TAIUSTIN LATAIIULANGIY

! 1w I a [ [

sevinnquinusssuludianlan asdusenauneIteiuaAIdeunIeinusssy AWl wagd
anwal unuImkazANdfgveInITasast N TmusIIuNideUalanynnawaresdns N3
JSuduienaunauiuimusssy uInanisieansiuiausssuiveanmnudaudawazasnenis

goUTUNILUTEAUUAAALAL TEAUBIANS
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GEO57  wnYnaLiiag 3(3-0-6)
(Citizen Reporter)
WANN1T ANGITULAZITETTIULNTIINAT DY INATANITNIUTIVTINTDYANIN KA kA

Hee nsssuts N skagkanommeaunsainsaeansindioud

GE0O58 n1sianisesdnude 3(3-0-6)
(Transmedia Storytelling)

AUANAYLAZAUFNNUSUDIUTZAMFURANINIAUNITLETOY NANNITLENTOIUY

a

fuguvesaluvewd anulile wazaufgaly WensedunisnevaueudavINkae

4 aa o -

a4 Ay Yo = oA Y oA & 4 I oa a
ﬂigmaiaiuf\nﬂﬁjanqi NﬂﬂqiLaqLiaﬁﬂJ’]Mﬁ@ﬁaqﬂ'Via']EJEULL‘UU Wﬁiua@@QL@NLLagﬁ@ﬂ‘ﬂma LB

nsjavnglunislianuduiiawasiiienauinisfinasvassalunisunledaynidgsiauasdaay
2) nguY1§INILALN15UsENBUNTS (Business and Entrepreneurship)

GE102  Q38533UFINALAMNTURAYOUADHIAN 3(3-0-6)
(Business Ethics and Social Responsibility)

P3sTsdluNsANlugIA MsAnwINsalAnwInuaTesITUTINY ANUSURAYEUYRITINT

[

ailsiadpy FAuandeu anA NN wazERYY

GE103 N15AALT9BNLUY 3(3-0-6)
(Design Thinking)

=

MANN1TVDINTEUIUNTAMTIRENKUY Litevinaudnlalymisng o Tagenilafeidl

Jaymidundnnisnegeuuasiauinisesnueslymuuuiutageilsyuy easeassaLuInig

wazuinnssunnoulandaudein1sreidami  AuAIveINTEUIUNISARLTIRBNWUUNAT

Y

AULANAN Wsdugesnuaniglunisadialontaniagsialml Tnen1ssiusiuguueanang el

wazMsisguIINUsTAaUNIalate

GE104 gsnvsaulaul 3(3-0-6)
(Online Business)

ANTINYBINTYINgINRRUlAY Useianvaenisvingsivesulal siudsesAusenouil

o w

d1dny TuszuuiliaAvesgsnvesulal Asaurguladafind dnna1eivu LagssuUn1sTITERULUY

o

didnnsetind weallansniseatedmsugsieseulal waznaseuiideljiinsielndilanis
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auvesssuudmivrigsiseeulauiildeglulandagiu Whlayuwewemsd@e (v wasla

AnldszuulfuiRnisiiennass@auneas

GE105 nguungiUasiudmiugusznaunis 3(3-0-6)

(Law for Entrepreneur)

a v [y

nOVUIENNEITeiUNITUTENOUTINY N15188NUTEANBIANTTTNT NI YYINIG

a o o a o 2/ [

5503 Ay Fyereunalilddans dyqdneny wasdyyin9gsiadu 9 n15iesan

T o q T o

a =

AOTRIMINGVIY  N3YBbUBNYIAUTENBURANTT NMIIUHUAIEEMTULUSENBUMT Uae

Uszinudu 9 Mderdesiunisusznougsna

GE106 nguanenwigivddiansaind 3(3-0-6)

(E-commerce Law)

¥
7 A a

nguaneiefiugsnssumedidnnselind dyardevieduiuazngrunenisleuiduuay

AgY)

¥ a

N385 3un1aBlannsetind nguuisuaniUdeu deyan1adiannsetind nguungaieidu

didnvselind nQumuneAuATETEYALALNIVNIEDIYYINTINNIABUNIADS

GE107 msamulunaiandnning 3(3-0-6)

(Trading and Investment)

o o A

STniasugialneuasgsialng anudiUssduneriunsteuendanning JoyadAnynais
frsantunisvevienanning Anwidatdeniinanenisdniugsfanassamanning nagns
N15YRVILVULUUAIR 9 Mstduanndiadusng 9 Tunsinsei N153anesAnIsamu kagnis

31299015V NANNTNE

GE108 N15UTNMIIAMNLIGAY 3(3-0-6)
(Wealth Management)
AusiugIundntudmiugsianissuinis nsusedude Wustng waznseeudssny

AU 7 NMIINUHULINNMTRUEMTUALgAN N1sRuENUARR

GE109  §3M291M1SLNOEUNINUAZAINIY 3(3-0-6)
(Food Business for Wellness and Beauty)
ANUNINY SNYUEAIUEARLATUNUIMVBID M TNBAVNNIAZANNNY UTHANUAL

AIRENNENANINDIMITNOFUNINUAZANNUTHEATWTINITAT NTTUIUNTHAALAENITAIUAY
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HARSNIMTIEAUAMLAZANNY budldufian1aewdndugiomsiiogun niazaIy

NP Y

GE110 duaniigfiilanisusznaunns 3(3-0-6)
(Right View Entrepreneurship)

ANUVINELarAMUElYveIduNIgg nsruIunIThazmadalunsRRINEUNNTINT
TiAnTulaludindsssf nmahdunfigguldlunmsdndudin msusmsdans msudla

Tymuae detauddlumsaniiugsisvesusenaunis
3) nguAYINeAansuazmalulag (Science and Technology)

GE202 winnssumamnaluladasislvd 3(3-0-6)
(Modern Innovation Technology)

aufmtmanalladfifnansenusean nuindon HAASUTNIAEAT NITLINNE
msdoans waluladZanm gunsaFoszuudnifundsny waluladnsfusiaudia welulad

anaan nAlulagnaanunauny SIunInginmsnalulagniieuluidndseniswdsuglwuy

N3ALTLTIN NMSUTENOUTIND waziATwgnalan

GE203 MsAATeAATIERamIUgINa 3(3-0-6)
(Analytical Thinking for Business)
NUFIWNIAMIATIZINNAdRAaRSLazadanldegsny alauwaziasosdionylelunis

a a L4 o/ vy a a
AnlAs1eilarduas1eilrsiuseansan

GE204  n¥A599R3YY 3(3-0-6)
(Smart Farming)
U Aa o w a Y A v % A
NursiudIndsedniu gidygiviesduaiunisinens nisldimaluladiionisinyns
Vg ufinunsNaLiies N15lEUTElevUINNANAALALYBUNTONIINITNYAT  FANINITNEATVDS

1‘1/18 ﬂiﬂjﬁﬂ‘lﬁ’]ﬂﬁiﬁ?ﬁqiﬁ‘ﬂm@mi

GE205 WAANMIILATEIAIDNNNDFUAINLATAIININY 3(3-0-6)
(Cosmetic Products for Health and Beauty)
ANUAIAYVDAATBIFIDNANTUAUNINKATAINNNN UTBLANVRINENAUTLATEIH1079

WAnSNaLaiInl Kandunglalazanuaduny nandusianudedduuulund windoue
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dmiuteslin wdndudidwmiuiinuazdivg wdadmdiuuialn wwamadesnnisidenis
ATD9E1019 NENNSITLAT AN RazUSEANTIUNISIESUAINLN WiRNsTUASasdena Ty

Usglevdlumanalulagaunainiazainuany

GE206  piUeysyrayulwsine 3(3-0-6)
(Thai Herbs Wisdom)
AnusiuguReIivayulnsineg gidaganeulngluednuazdagdulumsldayulnsive

assnaaesalulnsivemMumMsnens Msunmduazenamnssy

GE207 walulagfana 3(3-0-6)
(Digital Technology)

o a1

AanumMmtvesnalulaglugaddvia Anunainratgveunalulad nansenunilse

aa v

sUsvun sALiudInlugafdvia N15UsENaugsia LATYSNY wazanInLIAdeY INAIAMETTY

3U555U UazdnSuyvery nasnaunisuTudiiiesulledunisivsunuasasransenulugn

Y]

a

hol)
D

GE208 wnUAING 3(3-0-6)
(Digital Games)

LY

WANANISARAULY tnATDANITLYITU mmiﬁﬁi’wLi‘]uiumil,a'mﬂua%wa ATEANWILNY

AIvia
4) ngulvIguUNTEAIEnTLAzIMUSTIU (Aesthetic and Culture)
(1) nauguviseAans
GE301  UFusy1Aa1usn 3(3-0-6)

(Philosophy of Love)

LuIAnwUIINgNIsalveasanusnsuluetsualiiugiuvesywd Inefilafiasziuas

a [ o ' o 5 1% A & 14 Aaaa
aduseUssaulayivesnusnrugutean1ausyyl Neludrundudaan wasluaunian

v v

LNUSAUAIPUTOUA?
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GE302 USugyAaue 3(3-0-6)
(Philosophy of Art)

WUIASANWINTEUIUNALLALNITABYUVBIAUNLNSTUNIIAAUY AAaBAIUAINUFUNUS

Y94 AT AN wazAnAluuAaUs

GE303 jUsandudides 3(3-0-6)
(Shape, Taste, Smell, Color, Sound)
AvensUsandudidedluniw dygrvesgusandudidosduliivesssund maun day
wazdusTIN BvSwavessusandudidessenuidnveyudiarnsasiassffalzveamnnaiy
¢ a & a o a ¢ ° v o a aa
Yoy ud U an1Unenssu dsaidad Insnssu Tunudald mahanuiiSesgusanfudidesly

TgUsglowd n19gsia Wy widu nMsesnuuukansdue nslawan NMsUTUazaenLUUeINIS

GE304 Sauatulanasie v 3(3-0-6)
(Narratives in the Modern World)
ANUNUIYBALUNUINALNUDILID9LET AUAUNUSTLMINUTDUANUTIN daAy
a = v a a a 6 ‘:QIJ aa 1 dl' dl' 1 =2
IATEENA NsileY TAUsTIN Wagdninet Jwseiidenn JULuukaEISNsIENTadluFesing 9 Hn

LY

UfuRnnsianseaiiegausyasdnng q laegeiiusednsam

GE305 N15AAINAZASLATATNEUAS 3(3-0-6)

(Interpretation of Drama and Film)
‘mqwﬁLLazLLmﬁ@ﬁLﬁ'wﬁaaﬁ’uﬂﬁammazmuazmwaum% TMUSITUNNTAS A LA

avAsharANeuAsIudANlng LUININITIATIERLAEAAINNALATLATAINEUAS NSUANYINTT

TATIELATUAZNINEUATLAYRNUYUR

GE306 in1ulan 3(3-0-6)
(Tales of the World)

1 a

AMUNUIPUDILNIU AUFIAYLATUNUINVOILNIUNTAOUUBITIFH  ANUUZLAUYDY

9
v

T uNswownziueeniazaziunn  8IURAMNLENIUEIAYUNNTDIITIN IUDDNLAZAZIUAN

GE307  wszsnuinusludufanssmninusuga Wi uminiasuss 3(3-0-6)
S3AuIAuINTUevIR deIuUTNIIVNNT
(HRH Princess Maha Chakri Sirindhorn’s Writing)
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Wiz iRuaznserdnusluaufanssnninusivgnn 9 aauusNIIYNNIT
ARG SNYREAY AMAT LAZAIHNLVBINTEIIVTNUS AABAIUUNUIMVBINTEIIYUNUSTA

foaNsLsdanardanulne

GE308 'ﬁiimﬂiiuﬁ%qﬂﬁiiﬁﬂaﬂL?jEJNLLﬁQE]']L%EJu 3(3-0-6)
(Southeast Asian Writers Award)

Uszifmnudunvenssunssuaisassrvonbeuuitondeu @lse) anuddey aam
7

i3

YBIITTUATINAS 19E5T A8 AT INLRID LT UDILNY AADAIUUNUINTBITI19TATLIA

RPN

1550unssulne

GE309 n1seudesnsadlng 3(3-0-6)
(Thai Poetry Recitation)

NaNAITHALNISHNTNEENISEUS08NToIlNaUsELAN 1Aae dutl NNd NaeY S1Y LAy
vuanssusuUang 4 M vhussawty Fu @n Wi wang s nadsnnsldidedinne fu

UNU

GE310 wgRadlne 3(2-2-5)
(Thai Classical Dance)

wanilesiunaziuusnuvesungdallve nsinujiRnissafiugiu wastn wmausy

SUHUUN

GE311 uaud 3(2-2-5)
(Dance)
EULLUULLazﬂizLﬂwuaﬂmiLéfu Wiy Junior Dance, Street Jazz, Hip Hop, K-Pop, B Boy,

Jazz Move, Junior Ballet, AnN15tAUUTELANA 9)

GE312 n1sdufes 3(2-2-5)
(Singing)
WwnslEss Ussanveanas mauaunsldides n1silauazn1sdudanig aumns wn

v v

Ufuinistuseslunudtnuuwaznisuandlaniasng 9 aaendurnriiminisianisenlivinzay

fugUwuuYesny
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GE313  aun3idnwal 3(3-0-6)
(Music Appreciation)
nsilanupsielininanudilauaranueIudslunuAIenIsTwuss  SIUAMRIUINTS

YDINITTNAURTUTEANAN ) ANYULVOANAILAZLATOINUAT

GE314 n1sdnnanld 3(2-2-5)
(Flower Decoration)

AansuarAalunansdauns wazarenenauinevesmantd etmnardIslalidnis
Uszaumsalaunies sasnauanunsadiilafsnsldnenlsifunmiunuuianisdoansensual

V= ¥ 1 a
ﬂ??ﬂgﬁﬂl@@&ﬂﬂﬁ&@ﬁlﬂﬁ@@

GE315 wWans1nsed 3(3-0-6)
(Costume and Garment)
Uz ARUndAIaILeAIN1g 1AT09UTEAU AaUhas YUsISUN1TA NWAIT19n e TR ANIZ LA

v

seAvyAna gaadenavynysyada Meluusunimusssuvessivdrtdnuasyitiu Aesien

9 q

nSElANYINNSERNWUUNANSINT! AUAWUTE TR Qﬁwé’wmﬁammmﬂlm

GE316 N139DNUUULATAILAINIBUAZANTUAEN 3(2-2-5)
(Costume and Make-Up Design)

AUNNY LATAINEIRUDHATDILAINELAZIATEIUTERU N15HNDBNLUULAT DI
meuaziedosUsziulidnfunmsuansssneng o deliiAnanumngaulazaonadesiuga
afauazanmeainuans nouiuaznistinufoRiiersunsudamdndosdiu wazimaianis

LASALNAINTUNITHERNS

GE317 RAaUddnual 3(3-0-6)
(Art Appreciation)

ALY ANUEIAY AAIYBIAAUNTSN nannTITnwalRaUnTTuUSTLANANG 9 laun
INTNIIU FTTUNTIY ARNTIU WINTIU wazdetuiiiesiuatasing selug sULUU lom

LUIARAUNIY A
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GE318  msazidunazwasiutulng 3(3-0-6)
(Thai Folk Games and Songs)

UsgiRnufunn Snvar Usson wazauavesnsaziduiutiuluniamng 4 ves
Useinalve uazimasiudulneudazssan dvdnavosanindany niuszina Adeuuazaf

FinNdson1saziausing 9 wazn1suszyndldmasiudiululenianie 9 egramunzay
(2) naudmusIH

GE351 alusssuuseyiey 3(3-0-6)
(Popular Culture)

AUNUIY ANYUSLANIE m’mLﬁummaﬁwuﬁﬁmﬂizmﬁau wazdndnaninedinulng

AMUFNITUTIEN I TAINSTIUUTE M HENAUTEUULATYENIUTEN  9AaIMNTTUNITHAATAUSITY

a

WALEDLIATYU USUNNNNFIAUKALNISIIRY NNSUSLAATAILGTSY War AT T InILsIsUUSEDeu

Aa a aa o o o ' & = v ¢ s a v d'
WM@WSW@IU%?@U33"\]’]'314%@@?1“17433ﬂlle‘Vl?J WU UWNTU AURS agﬂiiV]§V]ﬁu AMNYURNT FAUATIYDIN

SEAN ANENY SIUASINTIIFEL

GE352 devuiisendeu 3(3-0-6)
(ASEAN Entertainment Media)

SnuaziamziardnvursinvesdetuiicUssmaing 1 luginimendeu auduius
sgminadetufistudsnnluusemadne 4 ausssunisaduaziandesuid sludseinadig o

naanudvsna  Alseiuluginirendeu Jwszivssiiuiaulaiivmngludetuiisendau

GE353  Aaudniusssuandeu 3(3-0-6)
(ASEAN Cultures)
a A v W ¢ a Y ] =~ v Ao
LIANLTBISRANwaINIRaUTRIusTSNYRIUSEWAAT 9 TuUssviauendeu Uadening
AIN1TASNETIALATAUNONAAUTMUSTTUVRIUTEINARIS 9 N1ILINGANIITUUSTTUIINATBVDY
Uszinalungudssviauandesuy n1susudinazn1sanwlasfad Tuusssuinewmsugians

Vioufien wwIAnwRtey wazn1swAluingnuasi

GE354 dnSwadnusssudnauitufalsine 3(3-0-6)
(Foreign Culture Influence on Thai Arts)
nsfukazy TN InusTIiAludaulve Svsnavesinusssuduiy 691 1wus

Ju lanyady waglanaziuen n1sasvassadazlng

48 FNYALLBYAVBINANGAT (11AD.2)



GE355 Usziadnansdenulnendinsiasundasnisunases 3(3-0-6)
(History of Thailand’s Society after Revolution)

UsgdRmansasnulnendanisilasuniuain1sunased 21928n15HaILUSELNARILLUY

Y} Aa 1w =

AEIUAN LazNanIzNuNtaAadiAl n15AneT N1Siee N1sUNATEN dodnsuiavu Aaunssy

a a 6

satoy wwiAnsesnululve Hosdu nasnaugaunisalend Aisizinisdsunlas n1s

av

AAAA1Y wagIATegvasdinkingngaiaufdan1 A

GE356 @auN13alasfvasdu 3(3-0-6)
(China’s National Ideology)
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GE357 wnn1saldagtuvadlan 3(3-0-6)
(Current World Events)
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GE358 a1zuangn1en 3(3-0-6)
(Mutltilingualism)
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GE359  A159ANISNNSAN 3(3-0-6)

(Museum Management)
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GE360  USwgurmzumn 3(3-0-6)
(Western Philosophy)
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GE361 U3ugu1mziuaan 3(3-0-6)
(Eastern Philosophy)
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GE362  IRIUSITUY 3(3-0-6)
(Tea Culture)
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GE363 Imusssudn 3(3-0-6)
(Rice Culture)
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GE364  Fausssuih 3(3-0-6)
(Water Culture)
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GE365 satdnuaznsludiinvesyaduludsswmalng 3(3-0-6)
(Chinese Shrine and Oblation in Thailand)
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GE366 AunaInatevaInguyIAnugludiaulne 3(3-0-6)
(Ethnic Diversity in Thai Society)
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GE367 anunanuatemanaludeaulne 3(3-0-6)
(Gender Diversity in Thai Society)
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GE368 ARYUES19ETA 3(3-0-6)
(Creative Folklore)
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GE369 lusraumnvasingnazdssmalnatfes 3(3-0-6)
(Archaeology in Thailand and Neighboring Countries)
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GE370  viesdurunsareassAauAmeIaussy 3(3-0-6)
(Local and Creative Cultural Products)
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GE371  s1vUssnalasnsesnuns lwdsaulne 3(3-0-6)
(Royal Tradition and Ceremony in Thailand)
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GE372 Usuinalusehus 3(3-0-6)

&9

(Invented Tradition)
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GE373  UszimaluasinAnialudeaulneg 3(3-0-6)
(Tradition and Festival in Thailand)
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GE374 UseiRAansvasnneny 3(3-0-6)
(History of Photography)
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GE375 UsziRanansuadiudu 3(3-0-6)
(Animation History)
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GE376 anualudsaulne 3(3-0-6)
(Faiths in Thai Society)
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GE377  usiAnansuazn1sweInsal 3(3-0-6)
(Astrology and Forecasting)
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GE378  A1suvaslan 3(3-0-6)
(World Religions)
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GE379  wandau 3(2-2-5)
(Go)
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GE380 wuninlnauazaIng 3(2-2-5)
(Thai and International Chess)
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Whlanasing 9 vesiwmunngnineuasnangnanala
5) ngudnauMnIIauasdiaudsdiy (Quality of Life and Sustainable Society)

(1) NRUAMAINTIn
GE401 vinwznsiansaumaludinumanna 3(3-0-6)
(Information Literacy Skills in Digital Society)
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GE402 \UalanndnegdenuuviensiFeus 3(3-0-6)
(Discovery of Learning Society)
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GE403  vinwensiwiniude 3(3-0-6)
(Media Literacy Skill)
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GE404 auiualstu @ fuannwdin 3(3-0-6)

(Generation Z and Quality of Life)
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GE405 INIMPINMUINIG 3(3-0-6)
(Development Psychology)
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GE406  ININYINUNITUIHITAULDY 3(3-0-6)
(Psychology and Self-Management)
‘vié’ﬂmiLLazmiUwqﬂmmﬁmmﬁm%mLﬁaﬁwmmLﬁﬂ'ﬂﬁ]mmLLmﬂﬁmigijqﬂﬂa
LLa3wq§asmmw°fmmammaLﬁlmﬁ’umﬁuﬁ n19eus w59pela AuaaIanIsenTUl
yadnaw nseuANARLUULAULA (Growth Mindset) wagn1suiuiiionisiinautes 1ila

v U Y A a o a aa
Q@ULL@%‘UTUG]'JIW llf‘jﬂ«!ﬁiﬁJLL@%"\]iEJﬁiiiJIUﬂ’ﬁ@?Luu‘m@

GE407  Fninenisvirennluii 3(3-0-6)
(Psychology for Teamwork)
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GE408  MsWmuIuAsNAIWELn 3(3-0-6)
(Personality Development for Leader)
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GE409  wvldiu 3(3-0-6)
(Fashion)
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GE410 ms¥in@ s 3(2-2-5)
(Cooking)
Anuanuiladesiufefuemsnwetine aziusenuazaziuan Hnuseemis

LAYVINVULDY199Y

GE411  AIQUAGUATNLATAIINIY 3(3-0-6)
(Health and Beauty Care)
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(2) nguderudatu

GE451  ANEASURINTZINYY 3(3-0-6)
(Knowledge of the King)
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GE452  #%ean1sAlngtasumInenagvaesn 3(3-0-6)
(TCC and Our UTCQ)
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GE453  §epuAnwuilodeaudiddy 3(3-0-6)
(Social Studies for Sustainable Society)
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GE454  ngvisnedmsudInuszandu 3(3-0-6)
(Law for Everyday Life)
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GE455  wiwdaumsUsyayn 3(3-0-6)
(Intellectual Property)
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GE456 ms'viaaLﬁaﬂu@agﬁmam‘ua:"’s’wusﬁsu 3(3-0-6)
(Geography and Cultural Tourism)
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GE457 a¥i-Uszidfnansnisvisaiienlne 3(3-0-6)
(Geography and History for Thai Tourism)
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GEas8  uluviAtizasarnumny 3(3-0-6)
(Concept of Death)
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GE459  wnssssufiunsuAlayvndin 3(3-0-6)
(Buddhist Principles and Life Solutions)
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GE460  dadniin 3(3-0-6)
(Ecological Consciousness)
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GE461 Fwandeuluaneu 3(3-0-6)
(ASEAN Environment)
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55001 arudidesduaninernismeinenaans 3(3-0-6)
(Introduction to Interdisciplinary Studies in Sciences)
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SS002  N1FIANITILUUANTAUNA 3(3-0-6)
(Management Information Systems)
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SS003  3358IUTIUMALNYUNIENNAUWALUlaTATEULNA 3(3-0-6)

(Ethics and Law in Information Technology)
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SS004  N15ANBENINITURYIN 3(3-0-6)

(Critical Thinking)
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SS005  A1sAkAs1zImAlulagniinlua 3(3-0-6)
(Analysis of Emerging Technologies)
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SS006  nszulunrsnaulunisuideym 3(2-2-5)
(Group Dynamics)
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SS007  MSLUEUIATINITNINIVINITHALINYAWINGINITNIINEAEAS 3(2-2-5)
(Academic and Research Project Writing in Interdisciplinary Studies of Sciences)
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SS008  sekEuATIVLLATUTTAUNISUNIAFUINENINGINITNIINGIAENS 3(3-0-6)
(Research Methodology and Field Work in Interdisciplinary Studies of Sciences)
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SS101  wianssumamalulagasielua 3(3-0-6)
(Modern Innovation Technology)
ANUNMIVUINIUNALUIATNINANTENUADANINWLINADY NANTUNNITINEAT NITLNNE
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nsdeans waluladdinm gunsalnseszuuiniiundsany weluladnisiiuiauiia welulad

Tanaaia walulagndsnunauny nuvdingimanalulagniiadulminiden1siua susuuuy

N3ALTLTIN NMIUTENOUTIND waziATYgnalan

SS301  N15E3N9ETIA WIANSSY wazn1sIAnIsNsUasuLlas 3(3-0-6)
(Creativity, Innovation and Change Management)
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55102 MsBudunuIAngsAa 3(3-0-6)
(Business Idea Initiation)
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$S201  gsnveaulau 3(3-0-6)
(Online Business)
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55203 Aaudiugudldgunuuasiadafing 3(3-0-6)
(Fundamental of Supply Chain and Logistics)
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$S204  walulagansaumanazuinnssudnsuldgumunasladanng 3(3-0-6)
(Information Technology and Innovation for Supply Chain and Logistics)
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$S202  wANMMSUTENBUNTS 3(3-0-6)
(Principles of Entrepreneurship)
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(New Product Development and Branding)
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SS402  evifafn®n 6(0-40-20)
(Cooperative Education)
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3.21  219138UsEAMmEngns

. ALV y R R dnsansfnen Viiduda
a9y - Ya-uwEna Al d1v13vLen . -
AN naaITUY n1sANE
1| demansnanseg | wianafs  wafisvaisss | M.Sc. | Chemistry Texas A&M University, Kingsville, USA | 2540
(1mil) wu. | Ad UMY VRULNY 2537
2 | gemansnansd | wades avsialesuy WAL | AT WIMEFFSUASUNT IR Ussauilng | 2538
(1mil) wmu. | Ad MNYINYAFIUNTAYY 2534
3 | demansiansd | wandnuan wensesiud | d@na. | adie PHIAINTUUMTINE Y 2535
(@a#) WU, | Adaans AN UAVAUATUNS 2527
4 | femans1ansd | wegtn ety wua. | adfuszend anrdudadiaiauuimsanans 2525
(rednenans) WU, | ARRAIERS-ABUNUADT | UHINYIUTINATWAS 2523
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NARS MANTIEAITIU. (2559, 31 WeEAIAN). NISHSBNkAEANwITUiNTUA
Nniudenatlagiinisnsgduniaail (Preparation and Characterization
of Activated Carbons from Cassava Root by Chemical Activation Method).
lu oyed anansIIN (USSBS), N15Us2YNIVINTTLAUYIA Inearans
wazwmaluladszninsdantu ﬂ%ﬂﬁ 4 (Proceedings The 4th Academic
Science and Technology Conference 2016; ASTC2016), (. 486-793). N34
W Inendeunndunulneiazausmaluladnisinens wminendomalulad
FIHIAASYUS.

NARS WaNBIEaITIN. (2559, weunau-Funam). Msgadulavslasdie (V)
freguiuTudnuiTud Uz nds. AsansInendansnsinuns
(CRDC2016), Uil 47 atfu 2 (few), 609-612.

NARS aNTsvadssas uay lanild Lﬁymaqa%’mﬁ. (2561, 1NIIAL-UHIBU). N5
wRsLLar A ERdnvarveseususugan Al ushsesusas

U lavzwmaniunszuaunis CO Hydrogenation. 9158153MeAEASINEAS

o o

(CRDC2018), Uit 49 atuil 2 (Wiew), 413-416.
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Uil a5 atuil 2 (Ruew), 741-744.
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M3 niieg | niilundngns
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o a a £ v Ao aa a wa =

- ety wdesuigud uae A% AvdAaleBu. (2558). authniuaiinten muazans
y - T ‘v n  a s a PR
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\wa. MIETINeAERin1sinens (CRDC2015), U1 46 atui 3 (i), 837-
840.
v oaa aa a o a a £ aa o wa =

- % Andialedu wete desudavd waz a1 Uhgauen. (2559). audivnund
MENTNUAZATINUOUYABATEYDIUUANYALUBST. MIATIMBIANTMTINEAT
(CRDC2016), U 47 atiufl 2 (), 533-536.

- 3 avshaletu uay widy wndesuIgns. (2561). lnvannisvesiilenalanug

Wwess. 115EsInenMansn1sineas (CRDC2018), U4 49 atufl 2 (fitw),

141-144.
AEMEnTINTd | wananuan e | - ysynde aushs, gal wianadvse, gty ngauednden, uag dnvan imsegiul. 6 6
GaR) (2558). Anuiianelanidsnonisiseunsaeuiviadnmansuasatifdmiu

FAnUszarTuNIUIZUY iHybrid (Satisfaction in learning mathematics and
statistics for daily life by iHybrid system). Tu @51d% fauas (Us51EN15), N3
UssguAtmsssdund Anerrnansuasmaluladssuinantu ased 3
(Proceedings The 3rd Academic Science and Technology Conference
2015; ASTC2015), (1. 143-152). N4~ uvnInedevien1saine.

- adl vianatesy, gRiu maaurdnin, Yyde auss way dnvan wnseeiiuy.
(2559). M5Ansgisuunnguiladeiiidvinarenadunrsnienisdouinada
g5fivvesinAnwiAneuImsgsia wninedevenisiine (A discriminant
analysis of factors influencing academic achievement in business statistics

course of the business students at the University of the Thai Chamber of

Commerce). lu 8y¥d a1aRss31 (US5EN15), MIUTLYNIVINITIZAUYIA
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Academic Science and Technology Conference 2016; ASTC2016), (.
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Y o £

s ausns, qal vianadvse, eitu NgausAnani way dnuan s,
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WNINIAENIAING MenFIlATIsinIsanneuaedafn (Prediction of
learning achievement on business statistics course of the accounting
students at the University of the Thai Chamber of Commerce using
discriminant analysis and logistic regression analysis). Tu ain3n Aanane
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da1Uu ﬂ%@ﬁ 5 (Proceedings The 5th Academic Science and
Technology Conference 2017; ASTC2017), (U. 569-575). NFANN:
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(Physical and Chemical Properties of Crocodile Oil from Different
Extraction Technique). lu anvaun inseetiun (Ussansnis), Msdssys
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AMARNUIN N

NIHAININANTSITEUFYRNINANBILASIAUNLEAINITNTZANEANUTURATIUNIATFIUNNS

BEUFIINNENGNTEI83Y1 nuInvIAnEIMILY

nangnsuFuUge w.e. 2560

NINAIINANTSITBUYasnANYT (Learning Outcome)

Development of Learning Outcomes

MINAUINaN1sSeuIvein@ny (Learing Outcome) ANl sl

Development of student’s learning outcomes in general education courses are as

follows:

1. AMEITU A38FITU

1. Ethics and Morals

1.1  AMSIIN V3LFTIUNABINAIUN

1.1 Learning Outcomes Related to Ethics and Morals

1)
1)
society.
2)
2)
3)
3)
4)
4)
5)
5)

18 $59919L987 AUSURATDUNDAULDILALAIAL

Maintaining self-discipline, punctuality and responsibility towards self and

fnuaedntnonini

Maintaining honesty.

wsnngsuileu wavdetsduveddiusiy

Respecting and complying with regulations of institutions and society.
Aa o = da i o

UIRFIUNNAGDAIAL

Possessing public consciousness.

imudsaazuaziinNenny

Willing to sacrifice and having perseverance.

1.2 A5n15deu

1.2 Teaching Strategies

1)

1)

2)
NUTALIU

2)

3)

& v Ao A & W | ANag Y o e
aaulae JUAULUUNG LeLTURI8819917 L NUNAN®N
Teaching and being a good role model for students.

woumnenuliindnwvhnuiiiduanufetazaungy lneivuanaids

Assigning students to work individually and in groups with clear deadline.

Uss81e/ NnUUR/ nsdlfinw)/ Aanssu (activity base)
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3)

Lecture/practice/using case study and activities

1.3 AFN15UsLAUNA

1.3 Assessment Strategies

1)
1)
2)
2)
3)
3)
4)
4)

2. A5
Y

2. Knowledge

nsdedelivieaSouszun student attendance

Using Student Attendance system to check class attendance
mMsdauildsureunmenunandifun

Submitting class assignments on time.
nsdsuildSuseumnensui

Submitting all assignments.
fimsoeBaunastoyalaogignies

Citing references correctly.

2.1 anuindeslasu

2.1 Learning Outcomes Related to Knowledge

1)
1)
2)

2)

ANUTNUTIUAUGINA wTugenans wazn1sUnd
Possessing basic knowledge in business, economics and accountancy.

Anudkarinuensldnulineuazn1dingussia wasanunsodeansidedns

Possessing knowledge and skills in communicating using the Thai language

and business English effectively.

3)
3)
4)
4)
5)
5)

Anudieafuadneans Inermansuazimaluladalnsl

Possessing knowledge relating to mathematics, science and technology.
AnusiazaseninluauAvedal sy

Possessing knowledge and appreciation of arts and cultures.

g ansdlalunues uazidu

Possessing knowledge and understanding of self and others.

2.2 35n15dau

2.2 Teaching Strategies

U35818 8AUTIY nsdfinw unumauyd anunisaidnaes msldlusunsudnsagy

wazANYINIUTZUU e-learning
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Teaching based on lecture, discussion, case studies, role-plays, simulation,
use of software programs and self-study via e-learning.

2.3 smeUsziliuma
2.3 Assessment Strategies

1) ﬂ’]iﬁ’WLﬂanWUﬁlé\J%}UmaUﬁM"Iﬂ

1) Presenting assignments.

2) veaoudorluriesauy

2) Taking in-class quizzes.

3) d@aunannnALkazUalgnIea

3) Taking mid-term and final examinations.

4) AnYIazNAERULoUNIUTEUU e-learning

4) Studying and taking quizzes on e-learning.

3. vinwenmetayeyn
3. Cognitive Skills
3.1 vinwenedyrdesiamn
3.1 Learning Outcomes Related to Cognitive Skills
1) fienuanunsalunisinegnaduszuu
1) Being able to think systematically.
2) fmuaunsalunisfnassassa
2) Possessing creativity.
3) dauannsalunsuiteymluaniunisaling o
3) Being able to solve problems in various situations.
4) fanuanansathnnuiluussendldludinyse i
4) Being able to apply knowledge to be used in daily life.
3.2 /nseou
3.2 Teaching Strategies
nsdiAnw 1asenu Mswndym MsTastaniunisel efusIengy seauaues
Teaching based on case studies, projects, problems, simulation, discussion
and brainstorming.
3.3 35meUszliuma

3.3 Assessment Strategies

MaNgnTINemansiadin a1vInanine1nts (mangnsiva we. 2561) 103



goudoy d@ounatenn wazaeulavansnia lasliudeaeuldlunsiasieit ns
lUld Msuanavsne Ussiliunanuvestndnm
Evaluating students using quizzes, mid-term and final examinations with an

emphasis on analysis, application, and reasoning.

4. VinweAUdNNUSIZNINYARELAZANNSURAYEY
4. Interpersonal Skills and Responsibility
4.1 Vinwzanuduiusszuitsyaeatazauuiinvauiidasiamn
4.1 Learning Outcomes Related to Interpersonal Skills and Responsibility
1) Wawwinwelunisadieanuduiusseninegiseudugissunazgiseuiugaou
paoAILAINTAYNUTIMRURDULR
1) Developing interpersonal skills between learmer and learner, learner and
teacher as well as being able to work well with others.
2) InswmunngEih
2) Developing leadership skills.
3) ANENS wassuilsmnuAniuesiu
3) Respecting the others’ right and opinions.
a) annsaususilidrtuanunisaiuas Smusssufivainvane
4) Being able to adjust to various situations and cultures.
5) fyrdnnniiaveneluiasneuen Tutedamuansolumadndee
5) Possessing good personality both inside and outside and being able to
socialize.
4.2 F/nseou
4.2 Teaching Strategies
1) LOUTNE IR WAZUNGY LagnSULAUBNAI
1) Assigning individual work, group work and presentations.
2) nsvhRanssuTeelusas nMeuenumIende
2) Arranging activities both inside and outside the university.
3) @n1uUn1IidNaed
3) Simulations
4.3 FmeUszliuma
4.3 Assessment Strategies

1) vhuuunegeu on-line Tusyuu e-learning
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1) Taking on-line tests in e-learning system.
2) NM5EIUHIUTEUY web board

2) Submitting assignments via web board.
3) Uszlunmsuausnay

3) Evaluating presentations.

5. Yinwnsiinssidaiaey nsieas uaznslénaluladansauma
5. Numerical Analysis, Communication and Information Technology Skills
51 vineen1sinnsideiae nsdeas uazmsldmaluladansaumaiides
WU
5.1 Learning Outcomes related to Numerical Analysis, Communication and
Information Technology Skills
1) iNYeNIIANAIUIULTIAIATY
1) Being able to use mathematical skills.
2) vinwelunisdeas Wun nsua Msils nseu LaENITALY Imamiﬁﬁmuﬂ@:m
2) Communicating using speaking, listening, reading and writing skills through
working in groups.
3) ¥inweN1SAUAUTELARN internet
3) Being able to search for information on the Internet.
4) vinwensldlsunsudifaguiilioduin thiaue Siaseh uasudanadoya
4) Possessing skills in using applications or software programs to calculate,
present, analyze and interpret data.
5) VinweN19I38USAIETEUY e-learning
5) Possessing study skills using e-learning system.
6) nurlunmsinauedeya neldsuuuy in3edle wazmaluladvanzay
6) Being able to present information using appropriate forms, tools and
technologies.
5.2 3snsdou
5.2 Teaching Strategies
1) wounmerulin@nulndudemueintusunsudniogy
1) Assigning work that students can practice by themselves from

applications or software programs.
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ANLAVLAZADG

emphasizing

5.3
5.3

2) weunmeAitfeyann website wazdenisaou e-leaming lngLiuteyaida
971999

2) Assigning students to search for information on websites and e-learning,
numerical and statistical data.

3) Tninuenianisdeans

3) Practicing communication skills.

ASn1sUseiiiung

Assessment Strategies

1) vseau waziauslaeldmalulagaig 9
1) Writing reports and presenting using various technologies.
2) YMUUURNINYEILUU on-line

2) Doing exercises on-line.

9. WHUNLEAAINITNTLINBAINUTURAYVOIUNINTFIUNANITISBUSIINUANgATE 18791

(Learning Outcome)

9. Curriculum Mapping of Learning Outcomes from Curriculum to Courses

1. AMEIIU A38FITU

1. Ethics and Morals

1)
1)

society.

1 MIRBLIAT AINUSURATDUADAULDILATAIAL

Maintaining self-discipline, punctuality and responsibility towards self and

a 4{' .7 & 1 4 d‘

UAUYDANEFDWUIN

Maintaining honesty.

P1INNYIETEU wasTaUNAuYRIEIuTIY

Respecting and complying with regulations of institutions and society.
Aa o = ada i o

UINAUNVARDEIAY

Possessing public consciousness.

a =] IS
UANUFYFAL AL UAIUDANUY

Willing to sacrifice and having perseverance.

2. a7’
Y

2. Knowledge

1)

ANUINUFIUAUGIND LATEgAans waznsUnd
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1)
2)

Possessing basic knowledge in business, economics and accountancy.

AnuswazyinweMsldnwve wazn1wdingussia waganunsadeanslaeenedl

ULANTNIN

2)

Possessing knowledge and skills in communicating using the Thai language

and business English effectively.

mufiAnaiuadnmans Inermansuazimaluladaielm

Possessing knowledge relating to mathematics, science and technology.
AnusazasEnintunuAIveda U Tuus Ty

Possessing knowledge and appreciation of arts and cultures.
anudrnudnlalunuiesuasdau

Possessing knowledge and understanding of self and others.

3. vinwenelayayn

3. Cognitive Skills

fimnuannsolunsinegnaduszuu

Being able to think systematically.
fAuaNsalun1sAnaseassn

Possessing creativity.

= ¥ 6 1
fpuanunsalunisundamnluaaiunisalsing 9
Being able to solve problems in various situations.
fanuanansathanusluussendldludinuse 3t

Being able to apply knowledge to be used in daily life.

4. VinwrANUENNUSIZNINYARALAZANTURAYDU

4. Interpersonal Skills and Responsibility

1)

WawvinwelunisadieauduiusseninegSouivdiSeu wasdiSeunugasu

Y Y

naBAUANNTAYIIUT AU ULAR

1)

Developing interpersonal skills between learner and learner, learner and

teacher as well as being able to work well with others.

fnsiunnegi
Developing leadership skills.
\AINENSuagSUilinuAn iU

Respecting the others’ right and opinions.
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socialize.

4) awnsauusilidnduaniunsaluay Inussuivainane
4) Being able to adjust to various situations and cultures.

5) fyeananiavanislukaznguen sauaanuausatunsiiday

5) Possessing good personality both inside and outside and being able to

finwen1sAnTeRilBeiaan nsdeans waznisidinaluladansauna
Numerical Analysis, Communication and Information Technology Skills
1) YINYENITANAIUILTIAILEY

1) Being able to use mathematical skills.

2) vinwelunsdeans leun My nsils mssu wazmsiBeu Taemshaungs

2) Communicating using speaking, listening, reading and writing skills through

working in groups.

3) WinygnsauAuteyaln intemet
3) Being able to search for information on the Internet.
4) vinwenslilusunsudnsaguiiorun diaue Tinsien uaswlanadeya

4) Possessing skills in using applications or software programs to calculate,

present, analyze and interpret data.

5) Vinyen1siseusnIesEUl e-leaming
5) Possessing study skills using e-learning system.
6) vinwglumsdnauedeya lagldsuuuu wasimaluladmvungay

6) Being able to present information using appropriate forms, tools and

technologies.
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WHUTILARINTINTEALAUTURAYOULIRTTIUNANISISEUFIINMENENTET183w (Curriculum Mapping)

MNAINANY LU MaNgRTUTUUTE WA, 2560 seaud3eyay1es uminendeviensdlne

@ usuiaveunan (Primary Responsibility) O auduiinveuses (Secondary Responsibility)
PNYTNTAATIZATIRAY N3
PINYTANUTUNUS T2 Foans uazmsldmalulad
WA - ANISTIN A3YFTI A3 vinwenistayaqn YARAKATANNTURAYY AsaUNA
518397
Course Ethics and Morals Knowledge Cognitive Skills Interpersonal Skills and Numerical Analysis,
Course Name
Code Responsibility Communication and

Information Technology Skills

1‘2‘3‘4‘5 1‘2‘3’4‘5 1’2‘3’4 1|2|3‘4|5 1|2‘3‘4|5‘6

a = o v @
yndAnenaly - GeAu

GEOO1 | mwilneiiioondn e o o ] o o e ® O | O e O O|O
(Thai for Careers)

GE002 | mwidsnquiilenisdoans 1 e o OO Ol e O|O o o ) e O O
(English for Communication 1)

GE003 | mwidsnquiitenisdoans 2 e o OO Ol e O]|O o o ) e O O
(English for Communication 2)

GEO04 | nmwidsnquiilenisieanslue | ® | @ | O | O O|e OO o o O e | O @)
91T 1

(English for Communication in

Careers 1)

GE005 ﬂwﬁaﬂqmﬁamiﬁamﬂumu e o OO O| e O| O o |0 O e | O O
9N 2
(English for Communication in

Careers 2)
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JINEENITIATIZALTRANAY 115

PINWEAMUTUNUS TR Foans uazmslémalulad
WA - AUTITH I3YTITU A3 inwen19dsyan UARBLAZANTURAYAY AU
518397
Course Ethics and Morals Knowledge Cognitive Skills Interpersonal Skills and Numerical Analysis,
Course Name

Code Responsibility Communication and
Information Technology Skills
1 2 3 q 5 1 2 3 q 5 1 2 3 q 1 2 3 q 5 1 2 3 q 5 6
GE101 | msuszneumsiituindense e O|O O| e | O o o O e O[O O e O

WINNTIH
(Innovation-Driven

Entrepreneurship)

GE201 | msAndeuianssumepaiauas | O ® O L O|O | e 0|0 O
n151AR

(Digital Innovative Thinking
and Coding)

nundIyAnwnaly - 1den
nguITINBIELTINYEN TN

NgUAT

GE006 AMwnediitonsdeans e|e® O|O O| e O| O o |0 O e | O O

(Malay for Communication)

GE007 MwEeauiiensdoans e|e® O |O O| e O| O o |0 O e | O O
(Vietnamese for

Communication)

GE008 A wiionsaeans e o OO O| e O| O | I ) [®) e O O

(Burmese for Communication)
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JINEENITIATIZALTRANAY 115

PNYTANUTUNUS T2 Foans uazmslémalulad
WA - ANISTIN A3YFTI A3 inwenistayaqn YARALATANNTURNAYY AU
Course aemn Ethics and Morals Knowledge Cognitive Skills Interpersonal Skills and Numerical Analysis,
Code Course Name Responsibility Communication and
Information Technology Skills
1‘2‘3‘4‘5 1‘2‘3‘4‘5 1‘2‘3‘4 1|2|3‘4|51|2‘3‘4|5‘6
nguinuzAnsEeas
GFO51 AFWAIANA [ e | O|O O| e o | O [ [ (@) e | O O
(Aspects of Vocabulary)
GE052 | ms@eulassnismeivimsuay | @ | @ | O | O O| e o |0 o o O e O O
PRl

(Research and Academic

Project Writing)

GE053 N8 ULAENTTEUNTIAR e o OO C| e o | O [ I ) O e | O O

(Business Reading and Writing)

GE054 | misenusilenmundie e|® | O|O O| e O | O o |0 @) e | O @)
(Reading for Life

Development)

GEO55 | vinwemswauazmsiuawesy | O | OO OO 1O | @1 OO 1O OC|®@ O ® ) O/O0C|O|O|O0O|OC|®@ OO0 0O |e
(Speaking and Presentation

Skills)

GE056 | msdeansszwineimusssu Ololo|lo|o|o]e|O|e|O0O|O|e|O|e|O|OC|e|e|e|O|@e|O|O|O|O

(Intercultural Communication)

GE057 | Wnvnmalias Ole|lo]le|olo|e|OlO0O| e| e | e|e|le |00 e|/e|le | O/e|le| 0|0 e

(Citizen Report)

GE058 | msianidesthude e O ° O|OC|e|O O|O °
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PNYTAMUFUNUS 5%

JINEENITIATIZALTRANAY 115

fod1s waznsldwmalulad

WA - AUTITH I3YTITU A3 inwen19dsyan UARBLAZANTURAYAY AU
Course aemn Ethics and Morals Knowledge Cognitive Skills Interpersonal Skills and Numerical Analysis,
Code Course Name Responsibility Communication and
Information Technology Skills
2 3 4 2 3 4 2 3 4 1 2 3 q 5 1 2 3 4 5 6
(Transmedia Storytelling)
ngudvngsnanasn1sUsznauns
GE102 | 93y555ugshauazAIM O L O O|e e OO L O|O
FuRngaUdOdIAL
(Business Ethics and Social
Responsibility)
GE103 | msAnLleaankuy OO0 e O o O e  O|O O| e O
(Design Thinking)
GE104 | gheseulay C| e C| e e O e OO ©|O °
(Online Business)
GE105 | nguuneidewiudmsy o) ° O|e o 9 o o O| e
HUsznauns
(Law for Entrepreneurs)
GE106 | ngvunewdlvddidnvsedind L e o o L O|e LN 4
(E-Commerce Law)
GE107 | msasulunaiavanning ©) O O | O °
(Trading and Investment)
GE108 | msudmsanusada O O O| O °
(Wealth Management)
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PNYTAMUFUNUS 5%

JINEENITIATIZALTRANAY 115

fod1s waznsldmalulad

WA - ANISTIN A3YFTI A3 inwenistayaqn YARALATANNTURNAYY AsaUNA
Course aemn Ethics and Morals Knowledge Cognitive Skills Interpersonal Skills and Numerical Analysis,
Code Course Name Responsibility Communication and
Information Technology Skills
2 3 q 2 3 q 1 2 3 1 2 3 q 5 1 2 3 q 5 6
GE109 | gafaewnsiftogqunimuazain o) o e O O ©) O
NgHY
(Food Business for Wellness
and Beauty)
GE110 | dumnfigfifionisusznaunis o) O O|e | o O
(Right View Entrepreneurship)
ngudvinersansuazinalulad
GE202 | winnssumameluladadelvl ° ° O O ®)
(Modern Innovation
Technology)
GE203 | nisAmviasiesidmsugsia L 0|0 |0 ° ®) ®)
(Analytical Thinking for
Business)
GE204 | hunsoaasys ©) ® O O @)
(Smart Farming)
GE205 | wansnusiia3esdronaiiioguam O O L O O O ®)
LAZAIINIY
(Cosmetic Products for Health
and Beauty)
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PNYTAMUFUNUS 5%

JINEENITIATIZALTRANAY 115

fod1s waznsldwmalulad

WA - AUTITH I3YTITU A3 inwen19dsyan UARBLAZANTURAYAY AU
Course aemn Ethics and Morals Knowledge Cognitive Skills Interpersonal Skills and Numerical Analysis,
Code Course Name Responsibility Communication and
Information Technology Skills
2 3 4 2 3 4 1 2 3 4 1 2 3 q 5 1 2 3 4 5 6
GE206 | piilaysrayulnsive O ° O e | O O (@)
(Thai Herbs Wisdom)
GE207 | welulad@dvia ° ° e | O|0O|O @)
(Digital Technology)
GE208 | wnufdvia o ° e O O ©) @)
(Digital Games)
NEUIVIFUNTIAIEATUA IAUTTIH
nauguNIEAEnS
GE301 | USwemausn e O|O ° OO LN O ® O O
(Philosophy of Love)
GE302 | USwgnday e O|O ° OO LN O ® O O
(Philosophy of Arts)
GE303 | jUsanaudidvs e O |O ° o]0 LN O ® O O
(Shape, Taste, Smell, Color,
Sound)
GE304 | Goualulanaslv e OO ° (ORI N©) o o O e | O O
(Narrative in the Modern
World)
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PNYTAMUFUNUS 5%

JINEENITIATIZALTRANAY 115

fod1s waznsldmalulad

WA - ANISTIN A3YFTI A3 inwenistayaqn YARALATANNTURNAYY AsaUNA
Course aemn Ethics and Morals Knowledge Cognitive Skills Interpersonal Skills and Numerical Analysis,
Code Course Name Responsibility Communication and
Information Technology Skills
2 3 4 2 3 4 1 2 3 1 2 3 q 5 1 2 3 4 5 6
GE305 | msfmuazAsLarn neuns OO o]0 o O ® O O
(Interpretation of Drama and
Film)
GE306 | fmuvedlan e O|O ® o]0 ° O ® O O
(Tales of the World)
GE307 | wszswiwusluauiianszinm e O |O L o]0 ® O ® O O
Sousvgan WihamInIasu
55 35881 ANTULA denw
UTUIIVNUT
(HRH Princess Maha Chakri
Sirindhorn’s Writing)
GE308 | assmnssuadisassdeonibey ° O O ® O O O 0|0 |0 o]0
wiAse T
(Southeast Asian Writers
Award)
GE309 | mseudesnsedling ° O O ° O O O O0O|O0]|O O|O
(Thai Poetry Recitation)
GE310 | wigAadlve ° @) ) o O O ) O|O0|O OO
(Thai Classical Dance)
GE311 | umud ° O O o O O O oO|O|O O|O
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PNYTNTAATIZATIRAY N3
PNYTANUTUNUS T2 Foans uazmslémalulad
WA - AUTITH I3YTITU A3 inwen19dsyan UARBLAZANTURAYAY AU
Course aemn Ethics and Morals Knowledge Cognitive Skills Interpersonal Skills and Numerical Analysis,
Code Course Name Responsibility Communication and
Information Technology Skills
1 2 3 q 2 3 q 1 2 3 q 1 2 3 q 5 1 2 3 q 5 6
(Dance)
GE312 | mistuses L O O ® O|0 |0 O O|0 |0 OO
(Signing)
GE313 | aumsidnwal o o O O ° o|O0|O O o|lO|O O|O
(Music Appreciation)
GE314 | msdnmenly e o O ©) ° 0|0 | O @) O|O0| O O| O
(Flower Decoration)
GE315 | Wamsinsal o o O O o 0|0 ]|0O O O0O|0O]|O OO
(Costume and Garment)
GE316 | N508NWUULATEIMNIELAY e o O O L 0|0 | O @) 0|0 | O O | O
ASUAINLN
(Costume and Make-Up
Design)
GE317 | @auzidnwal e o O O o O|O0|O @) O|O0|O O|O
(Art Appreciation)
GE318 | msasiguuazimasitutulne e o O @) L 0|0 |0 ©) O|0O0 |0 O | O
(Thai Folk Games and Songs)
NGUIMUSTTU
GE351 | dausssuuszunile ‘.‘.‘ ‘O ‘ ’O 0’ ‘O’O‘O’ ’O‘ ’ O’O‘O‘ |O‘O
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JINEENITIATIZALTRANAY 115

PNYTANUTUNUS T2 foans waznisldmalulad
WA - ANISTIN A3YFTI A3 inwenistayaqn YARALATANNTURNAYY AsaUNA
EMCRL
Course Ethics and Morals Knowledge Cognitive Skills Interpersonal Skills and Numerical Analysis,
Course Name o o
Code Responsibility Communication and

Information Technology Skills

1 2 3 4 5 1 2 3 4 5 1 2 3 4 1 2 3 4 5 1 2 3 4 5 6

(Popular Culture)

GE352 | Aevuiisenden o | o O ° @) o O|0O0]| 0O O O|0O| O O | O
(ASEAN Entertainment Media)

GE353 | Aauiniusssuendou o o O L @) o 0|0 |0 O O|0O0]| O O| O
(ASEAN Cultures)

GE354 | dvdwatmusssuinenilufaly | @ | @ O L @) o 0|0 |0 O O|0O| O O| O
ne

(Foreign Culture Influence on
Thai Arts)
GE355 | UsyiReansdemulvevasnig o o O ° O ° 0|0 ]|O O O|O]|O OO

wWasuwlasmsunases
(History of Thailand’s Society

after Revolution)

GE356 | aaunisalasnaunfivesiu e o O ® O o 0|0 |0 @) O|O0|O O|O
(China’s National Ideology)

GE357 | wnsaidagiuveslan oo o) ° o) ° O|O|O o) 0|0 |0 O|O
(Current World Events)

GE358 | nmevaneniun e o O L O o 0|0 |0 O O|O0]| 0O O| O

(Multilingualism)
GE359 | msdmnsiviissiaue L @) o O ° O|0 |0 @) O|0O0 |0 O| O
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PNYTAMUFUNUS 5%

JINEENITIATIZALTRANAY 115

fod1s waznsldwmalulad

WA - AUTITH I3YTITU A3 inwen19dsyan UARBLAZANTURAYAY AU
Course aemn Ethics and Morals Knowledge Cognitive Skills Interpersonal Skills and Numerical Analysis,
Code Course Name Responsibility Communication and
Information Technology Skills
2 3 4 2 3 4 1 2 3 4 1 2 3 q 5 1 2 3 4 5 6
(Museum Management)
GE360 | Uswayrmziusn L O @) o 0|0 |0 @) O|0O| O O | O
(Western Philosophy)
GE361 | USwgyrwziusen L O @) o 0|0 |0 @) O|0O| O O | O
(Eastern Philosophy)
GE362 | Tausssuen ° @) O o 0|0 |0 O O|0 |0 O| O
(Tea Culture)
GE363 | Ymusssudnn L O O ° 0|0 ]|0O O o|lO|O OO
(Rice Culture)
GE364 | dausssun o @) O o 0|0 | O O O|0 |0 O| O
(Water Culture)
GE365 | enalduaymsiwildnwesniiu L O O ° 0|0 ]|0O O 0|0 ]|O OO
Tudszinrlng
(Chinese Shrine and Oblation
in Thailand)
GE366 | AMUVAINVIAI8YRINGUTIANUG L ©) o) ® 0|10 |0 O 0|0 | O O | O
Tudspailng
(Ethic Diversity in Thai
Society)
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JINEENITIATIZALTRANAY 115

PNYTANUTUNUS T2 Foans uazmslémalulad
WA - ANISTIN A3YFTI A3 inwenistayaqn YARALATANNTURNAYY AsaUNA
31839
Course Ethics and Morals Knowledge Cognitive Skills Interpersonal Skills and Numerical Analysis,
Course Name

Code Responsibility Communication and
Information Technology Skills
1 2 3 q 5 1 2 3 q 5 1 2 3 q 1 2 3 q 5 1 2 3 q 5 6
GE367 | uvainviateyanely e o O L @) o 0|0 |0 @) O|0O| O O| O

Fapulne

(Gender Diversity in Thai

Society)

GE368 | ARvuas19a33A o o O L O ° 0|0 ]|0O O o|O|O OO
(Creative Folklore)

GE369 | lusuedvedlvneuazuszive e o O o O L 0|0 |0 O o]0 |0 o | O
Tndifes

(Archeology in Thailand and
Neighboring)

GE370 | vesdufunsadassraudme | @ | @ ©) L] O L] O|O|O O O|O|O O|O
TuusIIN
(Local and Creative Cultural

Products)

GE371 | s1Ussinellagnsz 1o by e o O ° O O e | O O o|O | O O | O
demulne
(Royal Trading and Ceremony
in Thailand)

GE372 | UsuinelUsehvg oo ) ° O O e | O O 0|0 | O O | O

(Invented Tradition)
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PNYTAMUFUNUS 5%

JINEENITIATIZALTRANAY 115

fod1s waznsldwmalulad

WA - AUTITH I3YTITU A3 inwen19dsyan UARBLAZANTURAYAY AU
Course aemn Ethics and Morals Knowledge Cognitive Skills Interpersonal Skills and Numerical Analysis,
Code Course Name Responsibility Communication and
Information Technology Skills
2 3 4 2 3 4 1 2 3 4 1 2 3 q 5 1 2 3 4 5 6
GE373 | Usuiwdluazinanialudaulne O O O e O O O0O|0O]|O O|O
(Tradition and Festival in
Thailand)
GE374 | UsyiReanivesninaiy o O O O e | O O oO|O|O OO
(History of Photography)
GE375 | UssiReanswediudy ° O O O e O O O|O]| O OO
(Animation History)
GE376 | mnudeludsaslng ° O O O e O O O|O]| O OO
(Faiths in Thai Society)
GE377 | nseansuaznisnennsal ® O O O e O O O|O0|O O|O
(Astrology and Forecasting)
GE378 | enaunveslan o O O @) e O O O0O|0O]|O O | O
(World Religions)
GE379 | nunndeu o O O @) e O O 0|0 ]|O O | O
(Go)
GE380 | munnsnivewavaina L O O O ® O O 0|0 |0 O|O
(Thai and International Chess)

nguiviAunIInuasdiandeEy

nguAMANAIN
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JINEENITIATIZALTRANAY 115

fod1s waznsldmalulad

WA - ANISTIN A3YFTI A3 inwenistayaqn YARALATANNTURNAYY AU
Course aemn Ethics and Morals Knowledge Cognitive Skills Interpersonal Skills and Numerical Analysis,
Code Course Name Responsibility Communication and
Information Technology Skills
2 3 4 2 3 4 1 2 3 4 1 2 3 q 5 1 2 3 4 5 6
GE401 | vinwensiansaumeludanu ) @) ) e O o) O|O0|O O|O
fidvia
(Information Literacy Skills in
Digital Society)
GE402 | Walannhegdenuuriansieus L O O O e O O o]0 |0 0|0
(Discovery of Learning
Society)
GE403 ﬁﬂwzmsfwhﬁu?%a O|O|O e | o | O e O|O|®@ | O|OC|e @ O|le |  ®e|O|0O|O
(Media Literacy Skills)
GE404 | 1awalstu & funmnmdin ° O O O e | O O 0|0 |0 OO
(Generational Z and Quality
of Life)
GE405 | Imimenimuinig ° O O O e O O o|lO|O (Ol Ne)
(Developmental Psychology)
GF406 | F9IMeNUNITUIMITAULDY ® ©) O O e O O O|0O0|O o |O
(Psychology for S3elf-
Management)
GE407 | Ammendunisvhanuduiiu ° O O @) e O ) O|O0|O O|O
(Psychology for Teamwork)
GE408 | msWauyadnAmMKt L O O O e | O O oO|O |0 OO
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PNYTAMUFUNUS 5%

JINEENITIATIZALTRANAY 115

fod1s waznsldwmalulad

WA - AUTITH I3YTITU A3 inwen19dsyan UARBLAZANTURAYAY AU
Course aemn Ethics and Morals Knowledge Cognitive Skills Interpersonal Skills and Numerical Analysis,
Code Course Name Responsibility Communication and
Information Technology Skills
2 3 4 1 2 3 4 1 2 3 4 1 2 3 q 5 1 2 3 4 5 6
(Personality Development for
Leaders)
GE409 | undu ° O ° O O e O O o|lo|O o|O
(Fashion)
GE410 | msvihens ® ©) o O O e O O O|0O0 |0 OO
(Cooking)
GE411 | MSQLAEUATNKATAILY O O ° O e O O ®)
(Health and Beauty Care)
ngudenugdy
GEA51 | fnamsueansssIan L O L O O e | O O O|]0O]| 0O O| O
(Knowledge of the King)
GEa52 | wemsmlveuasumiing as L O o O (@) e O O O|O0 | O OO
YBRI
(TCC and Our UTCQ)
GE453 | dsmudnuiitedsuiidadi L4 O L O @) e | O ©) O|0O0 |0 O | O
(Social Studies for Sustainable
Society)
GE454 | nguunedmsudiinuszaniu ° O ° O O e O O o|O|O O | O
(Law for Everyday Life)
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JINEENITIATIZALTRANAY 115

fod1s waznsldmalulad

WA - ANISTIN A3YFTI A3 inwenistayaqn YARALATANNTURNAYY AsaUNA
Course aemn Ethics and Morals Knowledge Cognitive Skills Interpersonal Skills and Numerical Analysis,
Code Course Name Responsibility Communication and
Information Technology Skills
2 3 4 2 3 4 1 2 3 4 1 2 3 q 5 1 2 3 4 5 6
GEas5 | niwddumslagn o L L L L L O| e o o
(Intellectual Property)
GE456 | msvieaifiendagiimaniuas L O O O e O @) 0|0 ]|O 0|0
TussTU
(Geography and Cultural
Tourism)
GE457 | i-Uszimansnisvieaiien ° ©) o ©) e O ) 0|0 |0 o|0O
ne
(Geography and History for
Thai Tourism)
GE458 | wluvimiBesanumme ° O O O e O O O0|0O]|O O | O
(Concept of Death)
GE459 | wnssssuiunsuidamain L o) O O ® O O 0|0 |0 O|O
(Buddhist Principles and Life
Solutions)
GE460 | fadniln ° O O O e O O |0 |O O | O
(Ecological Consciousness)
GE461 | Awndexluendou o O O O e | O O O|0O]| O OO
(ASEAN Environment)
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Abstract

The objective of this research is prepared activated carbons from Cassava root, a waste agricultural
biomass in Thailand, by chemical activation method. The influence of activation condition variables such as
activation reagent, activation reagent/precursor ratio, activation temperature and activation time was
investigated to find the optimum condition. The quality of the derived activated carbons is characterized in
term of their physical properties of adsorption using different analytical methods for liquid and gas phase
adsorption. For the gas adsorption test, the surface area, total pore volume and average pore diameters of
the derived activated carbons were measured by Nitrogen Adsorption Isotherms at 77 K, using an Autosorp
(BEL MINISORP) calculated by BET equation (BET method). For the liquid adsorption test, the adsorption
quality of the derived activated carbons was evaluated in term of iodine adsorption capacity (lodine Number,
me/g) reflecting the surface area. The optimum condition from experimental result was: HsPOq use as an
activation reagent, HsPO4/Cassava root weight ratio of 3:1, an activation temperature and time of 700°C and
2 hr. The characteristic of the derived activated carbons produce at the optimum condition were: iodine
number of 978 mg/g, BET surface area of 1,215.37 m’/g, Total pore volume of 0.87 cm’/g. The nitrogen
adsorption isotherm of the derived activated carbons exhibits a type I. Moreover the commercial activated
carbons used to compare the adsorption quality and iodine number with Cassava root activated carbon were
reported. Activated carbons obtained from Cassava root shown the good quality to use as an activated
carbons because the iodine numbers are more than 600 mg/g and the moisture contents (%) are less than

8%, the value considered by Thai Industrial Standards Institute.

Keywords: Activated Carbons, Cassava root, Chemical Activation Method
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x = USinauansignaadu @adniu)
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H3POq 488.36 0.41 2.34 511
H2504 441.73 0.35 2.14 409
NaOH 231.08 0.14 1.87 189
ZnClz 379.89 0.21 2.06 274
NaxCOs 111.09 0.07 1.08 85
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M99 2 : qiuﬁuummamunuuuﬂmnwa‘i’muﬁ’lﬂwawnimum&l H3PO4 16017801499

IPLERN annzlun1snseau Aufifn U303 Alelofiu  Sowaz  SewazmislaAu
HPOa:  gaungil  13an JUNe-BET  gWusM ues HAWAR  vesEnInIERu
WU oy (hn) (m*/g) (cm’/g) (mg/9) (wt%) (wt%)
GEAIGE
fung - 400 1 21.55 5.312x10° 108 64.53 -
A 1:1 500 2 488.36 0.41 511 52.69 31.73
B 1:1 600 2 523.45 0.42 523 42.95 26.98
C 1:1 700 2 584.36 0.34 596 32.97 19.11
D 1:1 800 2 508.11 0.19 518 18.36 5.98
E 2:1 500 2 674.54 0.64 584 49.36 44.09
F 2:1 600 2 711.98 0.68 623 33.69 35.41
G 2:1 700 2 735.23 0.78 684 26.94 23.69
H 2:1 800 2 597.34 0.36 536 15.12 8.09
| 3:1 500 2 811.00 0.79 695 57.35 41.78
J 3:1 600 2 1,096.35 0.85 824 48.37 32.56
K 3:1 700 2 1,215.37 0.87 978 35.61 21.68
L 3:1 800 2 987.34 0.71 774 22.15 10.12
M 4:1 500 2 734.00 0.72 652 47.39 36.87
N 4:1 600 2 799.36 0.78 686 37.12 28.97
O 4:1 700 2 897.36 0.68 778 30.47 17.69
P 4:1 800 2 653.87 0.38 544 16.85 11.75
Q 3:1 700 3 1,158.45 0.86 831 32.05 23.56
R 3:1 700 a4 888.63 0.77 753 28.36 18.36
S 3:1 700 5 674.38 0.73 499 2541 11.64
1,300 =
1,200 22
1,100
1,000 - & .
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2.0:1.0 3.0:1.0 4.0:1.0

Activation reagent: Cassava Root
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Absorption of Chromium (V1) Using Activated Carbons from Cassava Root

WnAAS LnanaTiszgassas’

. 1
Laowachilasuwan, K.

Abstract

The objective of this research is to study the activated carbons prepared from Cassava Root by chemical
activation method with H,PO, for chromium (VI) removal from synthetic wastewater by absorption. The variation of
chromium (VI) absorption conditions such as pH, temperature and type of activated carbons were investigated to
find the optimum absorption condition. And activated carbons prepared from Cassava Root and the two types of
commercial activated carbons were used to compare to the absorption efficiency. The result showed that at pH 3.5
the absorption of chromium (VI) was maximum. And the chromium (VI) absorption efficiency of three types of
activated carbons was increased by an increase in the absorption temperature. This indicated that the chromium
(V) absorption was an endothermic process and chemical absorption rather than physical absorption. From
Freundlich isotherm indicated that the absorption of chromium (VI) was monolayer type.

Keywords: activated carbons, cassava root, chromium (VI), Freundlich
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Table 1 Properties of Activated carbons for Chromium (VI) Absorption
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anuinsusan g lends 6.0 1,218.18 0.86 2.81 926
AuiNTuAiNIAN1aNNTAN — 1 (A NZNENR) 4.0 1,214.53 0.88 2.92 1,158
fuiuusingan1eneAn — 2 (aulsl) 5.0 1,189.56 0.87 2.89 1,012

NAURY pH URIRITALANE

a1N Figure 1 LAANNALRIAT pH mmmmumﬂwammmmm”lummmu‘llmmmu(Vl) YRsEuAATET
gauiin ‘EﬁmmuﬂuuummmmummmmﬂmuimmLufammvmau A1 pH 199 2.0 - 35 1iaeannlugasen pH
21998198812 2.0 — 35 lanillaneglugillanswu HCrO,” mLﬂuiafa@ummuﬂmummmiaqmﬂmm (Nowicki,
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Figure 1 Effect of pH on Chromium (VI) absorption
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Table 2 Freundlich Constant for Chromium(VI) absorption

Absorption Commercial — 1 Commercial — 2 Activated Carbons
Temperatures (coconut shell) (wood) (Cassava Root)
©c) log K, 1/n R’ log K, 1/n R’ log K, 1/n R’
30 2.83 0.48 0.99 2.85 0.51 0.99 2.87 0.68 0.99
35 2.94 0.56 0.99 2.94 0.55 0.99 3.35 0.76 0.99
40 3.17 0.61 0.99 3.18 0.63 0.99 3.61 0.78 0.99
45 3.26 0.63 0.99 3.39 0.66 0.99 3.87 0.85 0.99

Freundlich adsorption isotherm of Activated Carbon

derived from Cassava Root

* 45 Degree Celcius
B 40 Degree Celcius
® 35 Degree Celcius

A 30 Degree Celcius

log x/m
&

Figure 2 Freundlich absorption Isotherm at temperature of 30 35 40 and 45 Degree Celsius
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Tanzmianlunszuiunns CO Hydrogenation
Preparation and Characterization of Activated Carbons Derived from Coffee Residue as
Iron (Fe) Catalyst Support in CO Hydrogenation
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Laowachilasuwan, K.1 and leowsakulrat, S.1

Abstract

The objective of this research was to study the preparation and characterization of activated carbons
derived from coffee residue as Fe catalyst support in CO Hydrogenation. Fe/Activated Carbons derived from
coffee residue were prepared by using 10%, 20% and 30% Fe(NO), (w/v). All catalysts support was
characterized by Temperature Program Reduction. The result showed that the temperature of reducing
catalyst at 10%, 20% and 30% Fe/Activated Carbons is 320 — 600, 250 — 640 and 290 - 679°C, respectively.
From Temperature Programming Surface Reaction studied, the result showed that of 10% Fe/Activated
Carbons was the most active site on catalysts support in CO Hydrogenation. It had the highest metal
dispersion at 63.29%, 135.17 kJ/mol of activation energy and 219.20 uL of methane volume.
Keywords: Activated Carbons, Coffee Residue, CO Hydrogenation, Methane Volume
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mu%’aﬁﬁwzjwmaLﬁaﬁﬂmmim‘%wLLav"?miwﬁé’ﬂwmwmdmﬁ’mﬁuﬁﬁm’%awﬁumﬂmﬂmLLWI@EJI%’L“TM
fsesiudussufizelanzimanlunszuiuns CO Hydrogenation lagld Fe Nog,)2 fisvdu 10% 20% way 30% ma
auUANIUAINAINATLN (W/v) IﬂWM’JLNUQﬂiEﬂ (Fe/Activated Carbons) Mniumngey Fe/Activated Carbons i
w3sulamemaiia Temperature Programming Reduction Mﬁqmwgmﬂﬁumﬁm%a&ml,iﬂ‘dg]ﬂim‘w 10% 20%
WAz 30% Fe/Activated Carbons agllutag 320 - 600, 250 - 640, kag 290 - 679 °C audsy evaasuiiige
Uﬁﬁ%mﬁLﬁ‘%ﬂﬂﬁﬁlEJLVlﬂﬁﬂTemperature Programming Surface Reaction Wu11 10% Fe/Activated Carbon 210110
nun Ianadedhilunisiianszuiuns CO Hydrogenation UNRIYRIAsIgeEn tnelsedunisnszanedvedlansuy
Fsea3ugsTian Ao 63.29% Amdanunszdulianuviaiy 135.17 ki/mol uazduSuasivumiaiy 219.20 uL
Aandgy: auiudiud ninnudl CO Hydrogenation Usunauiiinu

A

Pommnnuansnsndssansgnudedanndonldsudennanvesdomdriifiesdussnovosasdunidor
\Husuaunndsnuideves Laowachirasuwan (2009) ldAnwinisininnuiifutaganamdefisannszuaums
wanmuan alfifungAulunisedoumutusiug activated carbons) iteanniszlunsfidnfauaradayad i
wuhannsaldnnnuinsdadudututuiivaneiendussessuiiald eswndisesuludadediddalunis
fnunUszaniainvesiiial§Aten dslasnihiindnvesiisesivdesslilansiidudiuiiiedlafinisnszaisd
(dispersion) #ii sraeufususannsaliiussessu (support) lunsyuaun1s CO Hydrogenation Faduufizen
wflsgwinefe CO Au H, lesfifussufitoneilaendnsusililuufadansiesd Gl funu (methane) 1Ju
pefisvnoundn Sududnmadenvildniuunamdrumanniiiiadla nssdinudafudemaavardunsesing
AN (MalekAbbaslou wazaalz 2009) dmdumsanuidisefizefililunszuiuns CO Hydrogenation Tagiialy
Usgnause 2 duiididy fe frsesiu iuasidesilétaglumsnszaesdivedavensnddu fsesiuenseglugy
goudin (pallet) 130 na (powder) Fursossuiitevldde agiiun (ALO,) AN (SI0,) war auiudiud drufiaesie

"auzAnenaansuazmalulad sminendeveniséilung Auuas nuw.10400
1School of Science and Technology University of the Thai Chamber of Commerce, Din Dang, Bangkok 10400
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Tavig (metal) finthiinaelunisidenifnuiazen (selectivity) wagarmiadlilunninufAsen (activity) Taneideuld
Aelavensuddumy) VIB dmiunrudedlveslanevs] VIIB iudsi Fe > Co > Ni (Xiang wag Zou 2013) :1u3duid
sismnefieAnyinmainieuuariinngidnsasvesduiutudfieIonduannnnunlaglfiluiasestuiags
UfAseTavewanlunseuaunts CO Hydrogenation wagnadeuauananinvesnsiiufisessuiissujisoiieion
19 Aewaiia Temperature Programming Reduction (TPR)* uagTemperature Programming Surface Reaction
(TPSR)*

< ad
aUnInUAZISNIT
nswnseaduiuiudanninnun Tnenisnssduniaadl
a 1 v v 6 a o . [ & A ] [ o a

wissnauiNiufn 113388 Laowachirasuwan (2009) Tnguuaidu 2 Juney A Tuusnidumsningsiv
Tiduduwns (Char) TnethlJeuwiaigamall 110°C wiu 12 Falus uazwndeneldusseniavesufia N, Tgamad
400°C w1y 1 Falue TuigeshauwslumuUseansnmimensnssiumaall ieiuiuiitilaegld ZnCl, ludnsdu
58iNe ZnCl, sieauns wihiu 3:1 euflgamgll 110°C uiw 12 Falus Mntumngldusssniaves N, Neamgil
500°C ww 2 Falus Menuiudud Aldnvazdunsden

= Y aaa Y o v ¢ v .

NSR3ENASIURASE1laNE Fe UUAT9993UAMUANTUARINAINATUWAIBNTEUIUNIS Impregnation Method

ﬁﬂmuﬁuﬁuﬁammﬂmLLWanUﬁammﬁ 110°C w1 12 93lue wazthluwnvigaumgil 350 °C w4 9alus
dasmsifiuvesgaumgdl 35°C/min andulunamiuasazans Fe(NOy), iufu 10% 20% waw 30 % (w/v) lu
$nsndn 1: 10 MndunIuasarasTimmiseulszan 400 rpm figaungives uu 3 $alus arntuiilunses uas
ouldarmitiuil 110°C uu 6 dalus aldFassfAten 10% 20% waw 30%Fe/ activated carbons AINEIRY
nsnagauRsIUisenwseulddiemalin Temperature Programming Reduction (TPR)

TPR 1Jundidluweailn Temperature Program Desorption @sfnwinisvgaeenvesfinudegnmginnaves
Ufsengedu anansadn@nyivinaamainldlunisiing lnenddelldfmisaufisensaudiegne ietvay 0.2 g
ussghuaIeaunsniaiin Fixed-Bed Ju Micromeritics AutoChem Il 2920 vihnseufing He daednsinislua 30

=

mL/min flgamgil 400°C 1Wuan 30 Wit Wleasunawhmsangamgiiaudsgamgiivies Jaiufe 5% Hy/Ar se
§951 20 mU/min ww 10w whlimdeulasmsiusunsugamgiifidnsinisifisenufey 10 *C/min 910
gaumgiviesauds 800°C mawdsuulasiiiniuazgniinsnevidne Detector fin Thermal Conductivity Detector
(TCD) wamsiaseiilduanslugues TPR TWslid omaamgiiiuanzaudmiuiiseiiseniissiu 10% 20%
wae 30% Fe/Activated Carbons muaAY
n1sMAdaUAINEINIsAvRINIsTUAIseTUAsIUfATeTunsTuIuAIs CO  Hydrogenation  @aewaila
Temperature Programming Surface Reaction (TPSR)

ihissufiseianuiothanegias 0.1 g avgnussRadluaiesUfnsaluiin Fixed-Bed u Micromeritics
AutoChem Il 2920 ¥ins3mddsaufizendefng H, fisnsinisiva 20 mL/min flgaumgdl 400 °C w1y 2 Falug
mniuanguuglasngldnsinavesuta He aufgamgiives shnsiiufie CO Fednnislva 20 mL/min 7
gaungiiviesuu 30 min wdrnduiuruiRzelelasiudy Tnensiuie H, A8asnsiue 20 mU/min wagdam
nslimnudeu 10 °C/min 9ngamgiviessufisgumadiildann TPR WeufiSeddulvezAniimudunansnusiss
auns CO + 3H, —> CHy + H0 saamamnmwlmumm’mmaaﬂmwu TPSR Wslud Tnernualinisgaduves
ufia CO so Fe 1fuuuy 1 : 1 Mndudnudiuiiia Fe dandu 99naun1s S = NOR/M 1u1AvesaymATes Fe (D)
ausnAwInilenauns D = 6/Sp wasnunseiuAIalaInaun1s Ea = RTmax{in(ArTmax(H /B ] uag
NM13NT28AT0anEUUAITEISU (Xiang Way Zou 2013)

HauayITalna*
nsiaszivigamgRilelunisiaad drewmaia TPR
Figure 1 {umansinszvidiemaiin TPR wuhluslngildann TPR vesfuseufiisents 3 shed dfiad
wiudn 2 fin Insannsnosuneldimanoenledildanmsinisudisswiisenaunsagnimdluaosisonmgl uasd
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wnnd 1 @3d Taewmdneenludianunsognimdliieasifnlutigumnim Weisndesidudnsivaslansasuui
sossvagvilifiendeuillumgmnifiasiu Wy 30% Fe/Activated Carbons awlvifiafiadousnysgamniias
1A 20% Fe/Activated Carbons Wag 10% Fe/Activated Carbons msddu TasmsimdiiAnlugisusniinain
n53fduedlelasiauuingii (Surface Hydrogen) druwmdnesnladigniiadlfoniuaziinlutasenmaiigs Tneiin
nmsimduastslasauluilo (Bluk Hydrogen) (Bychko wawamy 2012) uarguugiifidlunsimduesiuseufisen
Y83 10% 20% Wag 30% Fe/Activated Carbons 8glugae 320-600, 250-640, Way 290-679°C analadiu (Table 1)

Namiﬁﬂw’lﬂﬂnim co Hydrogenatlon UumLiﬂﬂg]nim Fe/Activated Carbons faewmaila TPSR

SlofssfAsendill Fe anntu fufifiadensuves Fe fidnanas (Table 2) ilesanuuneyniaves Fe fivun
gty ianamedudundunszandogrmiuiild Ussavsamlunsnszaiesuuiisesivanas  unarily o
YesManszaeiiias wazdumisidedls (Active Site) anas vilrinnsgaduuia CO anawny FaazdmasrouTunumes
finudadundnsusifiAntuanamiudidu (MalekAbbaslou uazamy, 2009) 910 Table 2 i 20% Fe/Activated
Carbons fif1 Surface area 0.392 x 10" m’/g wagdla1 % n1snszaneives Fe 14.20 sitgn eungléinseninenis
Lﬁﬂﬂﬁﬁ%ﬂﬁﬁﬂ%ﬁﬂ@ﬂiﬁﬁﬁ H, ﬁqmmﬁqq wuillevAntulunansasidados (oy product) TnoUsunailethil
AeduadmanssnureUssAvsammanszaeiavedany synintes Fe Qﬂiaﬁﬁ’mﬁ’slﬂuﬂduﬁau deane %13
nszaedaves Fe fAmas uarmsidndureandnesnles manssaefiftonasiazdsmaluisuiinunisgaduuia CO
vuivesiisiiter dalamuduiudlasasatuanudedivesinsesufiten 910 Table 2 uag Table 3 wudifuse
UFASenfiseiu 10% Fe/Activated Carbons lAn % msnszanedves Fe wiiu 68.29 frgsiigaileifisufiuietng
u Geaonadosiuruinuatayna Fe Mdnfian Amdsnunseduiifiisianyiniu 135.17 ki/mol uagduiuadiu
Lﬁmsﬁuqaqmﬁa 219.20 pL Fauansliidiuinnsiia CO Hydrogenation AufseUfAsen 10% Fe/Activated Carbons
UszAnSnnaign

dyuna

nsthmanmuniwdeiseseuduauiududaunsadmmsoulnduiaseufizen Fe/Activated Carbons
Tnelnszuiunis CO Hydrogenation &swanisld Fe(NO,), Aiseauasndudy 10% doauiusiud 1: 10 vinliladass
Ufiseniinuanvugivingannnndnsly Fe(NO,), Aiszduanududungy logll AN1snszanefigeignme
63.28% AMAIUNTEAUATIAAWIIAY 13517 k/mol  uwagliUSuaudinuiiintugande 219.20 pL AIlUNaIN

aw & Y @ J v v v 6 < v o aa v o <

MATeikandiiuiansaldauiuiudanninnuniduiisessunisiamgnnivinsessuduuag 10% Fe(NOs), 1Ju
Tavg FlmAnnsuantnuls Jadudnmadenuilsvesnisiinnseuiunis CO Hydrogenation

LONEI591989
Bychko, I. Kalishyn, Y. and Strizhak, P., 2012, TPR Study of Core-Shell Fe@Fe;O, Nanoparticles Supported on
Activated Carbon and Carbon Nanotubes, Advances in Materials Physics and Chemistry, 2: 17 — 22.
Laowachirasuwan, K., 2009, Preparation and Characterization of Activated Carbons from Coffee Residue by
Chemical Activation Method, University of the Thai Chamber of Commerce Journal, 29: 78 — 93,
MalekAbbaslou, R.M., Soltan, J. Sigurdson, S. and Dalai, A.K, 2009, Iron Catalysts Supported on Carbon
Nanotubes for Fischer-Tropsch Synthesis: Effect of Pore Size, WIT Transactions on Ecology and the
Environment, 121: 147 — 156.
Xiang, M. and Zou, J., 2013, CO Hydrogenation over Transition Metals (Fe, Co, or Ni) Modified K/Mo,C Catalysts,
Journal of Catalysts, [Online], Available: https://www.hindawi.com/archive/2013/195920.


http://www.scirp.org/JOURNAL/articles.aspx?searchCode=Igor+Bychko&searchField=authors&page=1&SKID=0
http://www.scirp.org/JOURNAL/articles.aspx?searchCode=Yevhen+Kalishyn&searchField=authors&page=1&SKID=0
http://www.scirp.org/JOURNAL/articles.aspx?searchCode=Peter+Strizhak&searchField=authors&page=1&SKID=0
http://www.scirp.org/JOURNAL/AllArticle.aspx?JournalID=675

416 U 49 adufl 2 (Wiey) UNTIAN-LUWIBY 2561 2. NYIFNERSNYAS

20 Fadhrrroaesd Carson ||

[ —— 10% Fefanraned Caian

=
" a) i {"\I‘
I|I ll'-\\- - b |I II|
PR . = | i o
: N R
FESE Y s !
g II| ",|I ? ame lflr ||
= o /! N - Py
— -~ g & 4 . ==
a -
& {EE] k- Ee ] L L] ' T a2 = =L = '-Oﬂ- = = =
Turmparatuse ') Temperzare 0G)
(a) (b)

(0
Figure 1 TPR Profiles at (a) 10% Fe/Activated Carbons (b) 20% Fe/Activated Carbons (c) 30% Fe/Activated Carbons.

Table 1 Reduction temperature and extent of reduction base on H,-TPR analysis.
Catalyst Peak 1 Peak 2
Temperature ( °C) Temperature ( °C)
10% Fe/Activated Carbons 320 - 460 480 - 600
20% Fe/Activated Carbons 250 - 440 445 - 640
30% Fe/Activated Carbons 290 - 450 508 - 679

Table 2 Surface area, Particle size of Fe and % Dispersion calculated from TPSR profiles.
Catalyst Surface area/gram of Fe Particle size of Fe % Dispersion
(x 10" m’/g) (x 10° m)
10% Fe/Activated Carbons 1.877 4.075 68.29
20% Fe/Activated Carbons 0.392 19.4 14.20
30% Fe/Activated Carbons 0.417 21.6 16.92
Table 3 Methane volume and Activation energy from CO-Hydrogenation.
Trnax Area under Methane Methane Volume Activation
Catalyst peak Volume (x 10 mole/g of Energy
(a.u) (uL) catalyst) (kJ/mol)
10%Fe/Activated Carbons 500 2,047,100.00 219.20 4.89 135.17
20% Fe/Activated Carbons 640 855,049.90 91.56 2.04 160.91
678 712,349.81 89.26 1.96 175.18

30% Fe/Activated Carbons
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lnvunsvaailanalannaiuass (Physalis peruviana L.)**
Nutritional Content of Cape Gooseberry Pulp (Physalis peruviana L.)
3 AudAalesu’! uas wedly desudqna’

Sittikityotin, P.! and Luangborisut, P.!

Abstract

The aim of this research was to analyse some nutritional properties in Cape Gooseberry (Physalis
peruviana L.). The result showed that the amino acid groups were alanine, arginine, aspartic acid, cysteine,
glutamic acid, slycine, histidine, isoleucine, leucine, lysine, proline, serine, threonine, tryptophan, tyrosine, and
valine. For the nutritional value of 100 ml, the most amino acid was aspartic acid of 47.49, followed by
glutamic acid of 28.38 and alanine of 17.21 mg . Fatty acid group were palmitic acid, cis-9-Oleic acid,
monounsaturated fatty acid, alpha-Linolenic acid, polyunsaturated fatty acid, unsaturated fat, omega-9, and
omega-3, the nutritional value of 100 ml were at 40, 40, 30, 30, 30, 35, and 28 mg/ 100 mL, respectively.
Unsaturated fat had higheest contents at 60 mg.

Keywords: amino acid, fatty acid, omega
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ATl Usradifiolnnsinuamidnsuinisussensluangauesd  nanIvadoUAMATNG
onsUTINAUSBuiBy 100 Taddns Ui awgawess finsnexilly oxaniu 9133lu nsnueatsAn Tamdu nan
ngniin Tnadu Baiifu lolvdidu Sr1du ladu nsdu #3u viletu visuTnwiy nlsTu warandu Fensrodlufitiuium
wnilgafe nsaueaUnsAn 47.49 sesaunEo nsangaiin 28.38 uazezaniu 17.21 fadndu dwnsalvsiu (AuAmIs
onsUTINAUSBuiBy 100 faddns) wunsaundlian da-9-nsaletada ninluulidumiil 1 Wusyd nsndavhalua
8n nsnlusiulidusfifiunnnin 1 siusze Tewi 9 uazlowi 3 FewuludSinadilndifesiu fie 40, 40, 30, 30, 30, 35
uaz 28 fadniu mud iy Tnensaluhilidudiusinagsiian 60 Tadn3u
Aandgy: nsnezilu nsalasiu Townn

A **

\Annawues3 (Cape gooseberry) ¥3e “Inamalss” Wunildunandnannudaaiuasinnnlfavundn
Yoayailslasanva fifominermansin Physalis peruviana L. (Fischer wawmge 2011) mamwgawa%‘%"ﬁé’ﬂwmz
namndes Adeuduiy  donaanidnuardindesendunduisdiverdoudvanein  denaunandendad
widleading Ussanas 100-300 wia efisamusuiien naiengaesTanwuinduundsssuvifinvesansduoyys
§a5¢ (antioxidants) FaUsznaulusedmiing Wsimiiu 1 (ui-ualsiiu) indeus Infu-Tneumdnduavansmanmed
wganlafenag esumeunuelaviudrasiinuanifannsasufuuaiidehia Fuoyyadasy waransiineliia
eSa(s wavany, 2016) vonnbssmulusiuuaznsaluiu nselesufiausudusesiane srameldnsalasiuly
Pglunsadsesluudsimihiiamuguiinievansegaty musuanufudon maudvveuden seduluiuludon
muAuATUnliAuf (Vicente wazanz 2009) duldsiudiusznausensnefily tevhlineiaaimeseaanas doaiu
dudeniiu wwasmsunneudy sremeazthnsaesiluladdusivluwaduasidodoreg Fesnludmsunszuauns
dulauazmsdeunensnane adsasmuaumsiinuresenie Tiu weules sosliu uasgfidunilse Fedudide
Foihmade  Teeilinqussasdifiensaounmaimsomslasiamiglunguveansaesilusasnsalutuieiannluiiy
duduaghidui  ewmuasatinanengaweSElulisslovdlususing q 019 manisuimg o1mns LeFeadnens
WAYERAIMNTIY
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aunsaluazisnis
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widsesingAviithainldlunisafauenegnmeuldnaaengauesd Medildlummasestonniu

yadslasenisvads Juil 3 Sunau 2559 Sruau 15 Alandu
nawduthwaliiangaueds

ﬁwmamﬂqamaﬁ $ruau 15 Alandu hunuslasisen den3estunannin(Moulinex Tefal, S/N 4309;
China) nsasieninfisseinunuiednads ndmntuhdmiiduiswau 10 das iuliflgamad -20 esmizaldea
nauyiNINAeU
N1SVAFBUANAININDINTT

na;uﬂiﬂazmu BYAEBU198991n In-house method Based on Official Journal of the European
Communities,L257/16

MIBATIZIRdUNIAzilY
\Jumsataasazaneiegaiteliilinsmesily  IassiunszuiunislelasladifiedesTuanavedusiulianandumy
Induaznsnesiludasy neldnsnlelasaaesn mnduwiliasasaennazneusensadalnendledn widnhlunses
ugnleIETazaIEeanun Usuan A ey Tilauseanu 2 nsulhluuenaae lon exchange chromatograpy wisandy
iluyhuiisertuiulentu wdiniluanatauasiianuenedu 570 uluwns

ngunsaluiiy F5vAaeud198931n In-house method TE-CH-208 Based on AOAC, (2016) 996.06

MIBATIZIAdUNIALYT
Jumsataansazaneshegnaiielrldnseluiu Ineshunszuiunislelaslad snduriuifsendu wiaeames
(methanolic hydrogen chloride formed in situ) neulUuenale Gas Chromatography(Hydrolytic Extraction Gas
Chromatographic Method) AOAC Official Method 996.06 Fat(Total,Saturated,and Unsaturated) in Foods

NaNISNAADI**
WinhtawrnnaluesilunaaeuysunauauAmtemsUTINaUSsuWiey 100 Iaddns Tundunsneziiluny
=1 fa a fa = = a = a aa a a a A a a aa = = a

ava1ilu 91531 nsaueathifin Fawdu nsangadin lnadu Faiidu leledr@u 39u ladu Insdu @ viletu v
Wy Tnls3u wazandu nsvedevliny  lensendladu  lansendlnsdu wisledlu wavifiaoraniiu d@iunsalusiu
(AR IMNTUSINaUUSEuiBy 100 Haddns) wunsaludududd nsauradan Fa-9-nsalewada nnluduliduding
1 Wuseq nsndarhaluadn nsaledulddudifiinnnd 1 Wused lowin 9 waglowr 3 dauandly Table 1 uae
Table 2

dyduaziansalnan1snngas

NnNaMIVIAdeUMUTINMaseIsusazvinlunalemnauess lungunsaesiily anwnsoueneenldfungy
vounsnoxilufisiuie Fafimu loledrtu Adu ladu vdletu vitlnvu wasndu lunduilwudaiimuiiuniian 4.7
fladn3u nsmeziluilisniufe evaniiu 0133Tu nsnuearsdn Jawmdu nsanganin Tnadu Tnsdu T3u ualnlstu
Tunguiinsneziluiivinmuniigniie nsaueaursiin 47.49 sosasnfio nannganfin 28.38 wavesanilu 17.21 fadndy
sy Fariudunseesdluiisndu srumeasdlilédeddsuanemsiasanslumsnuasdinastnelunisasay
dule elunsfmunvesssuutsram naweatrsin telunsduueslufefaduanssunseeeniinienie iy
AweaMusienseaudn nsangeiin Heliiszuuystamihaldd faelunisihianesludediufuuazannsoasu
wosludelidungmiiudadudunisvesngminlouasiuoyyadasevdnlusienie exandiu Wunsneziluiivielu
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wenlsivenifunsalusiuduinfe nsnrdliin was nsaluulidusfd 1 suszg loun da-9-nsmleiada wazlowrn 9
nsalasiuladdusafiduinnin 1 WuseR lawn nsndanaluadn uaslewd 3 Fonuluvsadilndifesiu fe 40, 40, 30,
30, 30, 35 WAy 28 TaANTU MUAIRU ImEmmﬂimlmﬁuiﬂﬁmﬁaﬁﬁmmqaﬁqm 60 Taansy lawnn 3 wavnsnoannaluLg



o

2. MYFERSINEAS U 49 atu? 2 (Wiey) UNTIAN-LLEIBY 2561 143

5n Junsaledulddud Asumeaslisusedunseitueddsidudoddanems Sauddyietiedsuanm
navhnuvestilalvntulagluidiy 10w 7 woa rewadmesea ilwlasndiwelss uazanuiulainanas taeanlutuiisy
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7 woa moleamesen anadufihefidulsaumu (Garg, 1998) Hrvanmsdniau uaziwadiinismevaussiosesluy
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Table 1 Nutritional values of Cape Gooseberry.

Nutrient The research revealed the nutritional values of mg/100 ml
/Amino acid

Alanine 17.21
Arginine 2.92
Aspartic acid 47.79
Cystine 2.90
Glutamic acid 28.38
Glycine 1.40
Histidine 4.14
Isolucine 1.26
Leucine 1.52
Lysine 2.99
Proline 10.62
Serine 11.46
Threonine 4.03
Tryptophan 3.10
Tyrosine 1.37
Valine 3.24

Table 2 Nutritional values of Cape Gooseberry.

Nutrient The research revealed the nutritional values of mg/100 ml
/Fatty acid
Palmitic acid 40
Saturated Fat 40
Cis-9-Oleic acid 30
Monounsaturated Fatty 30
acid
Alpha-Linolenic acid 30
Polyunsaturated Fatty 30
acid
Unsaturated Fatty acid 60
Omega-3 28
Omega-9 35
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meiliusgvisundurasaulaliguleseanlannaiamaanniiamaa (Cucumis melo L) 8eugse )

Partial Purification Superoxide Dismutase from Mesocarp Tissue of Various Species of Cucumis melo L.

et LARILSANE' 15 Ansnalegy’ 5794 laalszas’ uaz gswes Alanans’
Luangborisut, P.", Sittikityotin, P.!, Saiprajong, R." and Pinitglang, S."

Abstract

The objective of this research is to study the partial purification of superoxide dismutase from mesocarp tissue
of Cucumis melo L. species; ‘Sweet melon’, ‘Pot orange’, and ‘Sun lady’ and to investigate the protective effects of
encapsulated superoxide dismutase with sodium alginate-whey protein. Crude enzymes were isolated by 95% ethanol
precipitation, which their proteins were 0.228% (Sweet melon), 0.294% (Pot orange), 0.171% (Sun lady) protein. The
precipitated crude enzymes were determined by sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-
PAGE) and whey protein mixed with sodium alginate blends at ratio of 2.125:1.00 resulted in a greater effective carrier
to entrap the crude superoxide dismutase which its molecular weight was 24.85 kDa. The particle size distribution
analysis revealed that the particle size diameter varied from 3.21 to 3.35 mm and all samples had round, smooth
surface and non-adhesive granule structures in ‘Sweet melon’, ‘Pot orange’, and ‘Sun lady’ varieties.

Keywords: superoxide dismutase, melon, encapsulation

uUNARga

muqqmmummﬂammLWfamﬂmmim‘luumwﬁmqmummLfau”lmumﬂmafanhm Fafiumaannilew
a8 (Cantaloupe, Cucumis melo L.) mﬂwuﬁmmumu NONDBLFUA LL@JﬂuLﬂm LAY miml,@ul,l,ﬂﬂm@mumm
wuladgiledeanlas Aaomalae i lnmaandadiunnaniundilsfuiludotlesiuweulad 7 flarmetnsenuuas
gnuantaeddinlianaeneuiuasazaitenIues 95 Lﬂmmum TA3unouldsiu 0.228 Wefidus (a3niuanw)
0.294 WasiEus (wevealiud) uaz 0.171 wesdus (Fuam) leulnldauiiliannnsanmyneuisinunnImsagey
IneRs 8ianmnsln3dauny SDS-PAGE waznsMindllsfunaniulafendaaiunsnsngau 2.125:1.00 Juann1d
Aamaiediueuledguleseenlad Aanama weulslatnacraveuiiiminluana 24.85 Alannami wanns
?amm:u”lﬁ%”slﬁt,ﬁudﬁmémmiﬁm:mm@nmnﬁulﬂmﬁm fanwoznaniaFuulifsfulauinduningudnans
3.21 f 3.35 RaAwmsnL luaeWufaIaeY wanessus uazdiuan
AdrAny: Tiefeeanlad Aadama waeu Lfaul,mﬂigm%”u

Aiin

elmlpulefeenld AadamaasnsonsFlumeddnd g Addimmoadnadulaiuamuaiitn el
awnsoutieanliiilu 3 nqu Ae eeluleddefgulaieantss fAadowa (Copperzinc superoxide dismutase;CuZn-
SOD,S0D,) ﬁfﬁuﬁﬂhL@q@ﬂ?:uﬁm 32 fAlamasdis wwnia-guledeenlad falama (Manganese- superoxide
dismutase; Mn-SOD,SOD,) ﬁfjmﬁﬂ‘llw,@q@ﬂi:u’m 96 flamasiu uazdnanaganigledeanlas Aalma
(Extracellular-superoxide dismutase; EC-SOD,SOD,) ﬁiﬂﬂﬁﬂiﬂL@Q@ﬂizuﬂm 135 Nlan a1 %x‘imuél,um&i@:wum@ﬂm@%—
Fedqulafaenlss Aalowa dmiuludes LﬁquﬂE-w’%mmzﬁmwawuiﬁv%&wmﬁm (Zelko wazARLy, 2002) utd et
dEININATALENANN WAAEA (P/'sum sativum) (Sawada UazAndy, 1972) £inTd (spinach) (Asada wazAndy, 1973;
Lumsden uag Hall, 1974) andinanAntNgasen (Beauchamp waz Fridovich, 1973) 41718m 4191w 4 (Constantine waz
ARk, 1977) Aenunsdensanueulmigiadeenlad Aalanalunamaet (Cantaloupe, Cucumis melo L) andiag

evllmTgalefean’lss Aafioma dueiniRoderTunai aeyyadas: taquuliimmieulsdinszenidé
WRNBUET RAUNITHEING qmmunmm@mz@mw wazaFEVNgsHAR (Miind uae Kuwant, 2011) Taengmnglums
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ngnsragauFunalusfiulneas Lowry (1951)
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HANNSNARDS
vulgdainagiameny
annsdnuenidsfiuenlniyweseenlad Aafamaanidlemaeugnitmin 3 Alaniu uiazanuiiug Ae
Aninaeu neneasud uazdiuia METsiutinutin (dry weight) 2.28, 2.49, 1.71 nfusenlaniu Aaifl % yield
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ﬂi”@mﬂfa@ﬂq’mﬁwﬂmﬁmﬁ@”mmmvnau Hnlay hﬁmﬁu mmmLéﬁumﬂuﬁﬂmq@uﬂ’wm?{mmL@uLmﬂm@%u
3.21 fadiuas luaneviug diniaen fapeyniaede 3.35 dadwns weneswud fnnneunieeds 3.225
0BT FuaARTIAEYNARAY 3.205 AR (Figure 1 A and B, C, D)
msnsrarauAnudgnavacauladuean agluaalngdd SDS-PAGE

ANUANAARIIAENITNY SDS-PAGE Lmuﬁﬂummunu‘[ﬂimummmum 11 un St winluianaag
599 10-175 Alaanasi wuuaullshiueuladglefeanlas Aalama uaati 3 aneiug Andtionagluto

IﬂﬁLﬁﬂﬁﬁuﬁﬁyﬁﬁﬁ/ﬂtﬁJL@Q@ﬂj@\iiﬂiﬁu@gﬂuﬁwizﬂ’i’m 22-29 Alamasu (Figure 2 A3AsziAn Rf 1aelilshiu
mmﬂmwudﬁwjﬁ' 24.85 Alamasiu (Figure 2 B)
msmq%auﬂ?mm‘iﬂiﬁu‘fmﬁﬁ Lowry

mem 3 apiuflunmadafinallsiuduilsiusnnsgiunudnaneiug danusen weneaidus
Lazduan ThBunnulisAuindy 0.0154, 0.0130, 0.0159 nusefiaAans

Agiluaziansaiua

sl BavsLedausaevlnpieseentas RaRamaannitewaeulae iz iFuamnszLaunshl
dudeuamnsnainlfieulmieanuinmaiinmeifonds SDS-PAGE manmadiniziainen Rf 2edllsiunnnsgiu
wudmgﬂi‘ﬁ' 24.85 flaenasiu TilndiResiuinyluites Lﬁﬁu@:@mmmm@ﬂmmﬁu%fﬁwmﬁﬁ”mﬁﬂhmqmmiﬂiﬁu 30
Alannasi (Oden wazAnLE 1992) i Lﬂum’éwmdmmmmeﬁﬁyﬂuﬁﬂimmmﬂﬂmﬁu 32.5 nlannasi (Moon-ai
wazAniz, 2012) lufteailavile (Wutai tartary buckwheat leaves) Stinminluanavesisfiu 31 Alanasi (Zhuanhua
LazAnly  1993) Tunsadaeulmiath el Bunadlmuannznetnnnendaannildieniues 95
wesduwinadlidinfudnmaidBiinmudemnnniniuiewiuniusies  lunmasemudnaialifunmes
Wsiutieudledausuiwin uaz % yield RlkAtenduieniy teiteradumnsusazaeiugiitudlumsdig
Wsiuludaudl fuiledwatienMiind uaz Kulwant, 2011) asislsfimuninlii % yield #staamadusazaneiig
Liusnsinei dwumeneuualgadureiedlnipulefeenlsd fefama Weymenszarseenanntufludes
snniznan Roley biRad witdefifesnmmslummundianaseiidummasesiifiduves 18 armialu
nnavieia 200 seusiew? mslndlsiunaniuinAensarmam i mieuenlniilfdndaniiananmanes
azillfnmluanazansemasssuumaiuensanminuas liieulnin usel]  etnelsfmalumanioen
uaLlpiadumasieulsdadFllamanunalanagion ﬁaﬂfulumﬁéfﬂm%ﬁi@iﬂmmmﬁﬂﬂﬂazﬂnﬂ%ﬁ’uNamﬁm*vﬂu
ﬂ'gjm@uﬂ?‘m?{uimmi Encapsution TN AN AN URR A NN E

ANBUAN
AnrERdtaveuAmuAsE AU saTlayudadTNN AR NN AN AuenIsAn ne



744 7 45 AR 2 (WiAw) NqEIAN-BIMAN 2557 2. WLIANGRTNEAT

LANE19D19D9

Laemmli, U.K., 1970, Cleavage of Structural Proteins during the Assembly of the Head of Bacteriophage T4,
Nature, 277: 680-685.

Lowry, O.H., Rosebrough, N.J., Farr, A.L. and Randall, R.J., 1951, Protein Measurement with the Folin Phenol
Reagent, Journal Biological Chemistry, 193: 265-275.

Milind, P. and Kulwant, S., 2011, Musk Melon is Eat-Must Melon, International Research Journal of Pharmacy,
2(8): 52-57.

Moon-ai, W, Niyomploy, P., Boonsombat, R., Sangvanich, P. and Karnchanatat, A., 2012, A Superoxide
Dismutase Purified from the Rhizome of Curcuma aeruginosa Roxb. as Inhibitor of Nitric Oxide Production in
the Macrophage-like RAW 264.7 Cell Line, Applied biochemistry and biotechnology, 166(8): 2138-2155.

Odén, P.C., Karlsson, G. and Einarsson, R., 1992, Demonstration of Superoxide Dismutase Enzymes in Exiracts of
Pollen and Anther of Zea mays and in Two Related Products, Baxtin and Polbax, Grana Palynologica, 31: 76-80.

Zelko, I.N., Mariani, T.J. and Folz, R.J., 2002, Superoxide Dismutase Multigene Family: A Comparison of the
CuZn- SOD (SOD1), Mn-SOD (SOD2), and EC-SOD (SOD3) Gene Structures Evolution and Expression,
Free Radical Biology and Medicine, 33(3): 337-349.

Zhuanhua, W., Rufa, L., Zheng, Z. and Mingde, Z., 1993, Purification and Characterization of Superoxide
Dismutase from Tartary Buckwheat Leayes, Fagopyrum, 13: 31-34.

C D

3 millimetres

Figure 1 A Morphology of encapsulated sodium alginate-whey protein and B, C, D encapsulation in sodium
alginate-whey protein mixed gel of crude enzyme. The particle size distribution revealed that all samples
had a round, smooth surface and non-adhesive granules structure in (A)Encapsulated 3.21 mm.(&) and
(B) Sweet melon 3.35 mm.(@), (C) Pot orange 3.225 mm.(d), (D) Sun lady 3.205 mm.(d) genotypes.

kDa 1 2 3

175

130
95

il el sad N

y =-0.978x +2.1844

70 R2= 0.9781

62

31
42

24.85 kDa

29

Log melecular-weightx F0° w

22
14
10.5

Figure 2 A Polyacrylamine gel electrophoresis of the partial purified of superoxide dismutase from mesocarp tissue of
Cucumis melo L. Lane (1); Molecular weight standard protein : Cromatein Prestained Protein Ladder the range of
10-175 kDa. Lane 2 crude extraction of Sweet melon, Lane 3 crude extraction of Pot orange, and Lane 4 crude

extraction of Sun lady genotypes. B The thick line represents Rf value of log molecular weight standard protein.
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Physiochemical and Antioxidant Properties of Bovine Caseinate Hydrolyzed with

Cysteine Proteinase and Serine Proteinase

Wsde LWARILTAVE uaz A5 Ananalady’
Luangborisut, P." and Sittikityotin, P."

Abstract

This research was aimed to study the physio-chemical properties of bovine casein hydrolysed with
three proteinase enzymes; bromelain, papain and trypsin at 37 °C for 30, 60 and 90 min. The protein pattern of
enzymatic hydrolysed bovine caseinate (eHBC) was studied by Sodium Dodecyl Sulfate Polyacrylamide Gel
Electrophoresis, and then proteins were fractionated with the 1 kDa Ultrafiltration membrane centrifuge. The
supernatant was collected and antioxidant activity by 1,1-diphenyl-2-picrylhydrazyl (DPPH) was tested.
Results showed that Bromelain resulted in the highest hydrolysis of bovine casein of 36.48% when hydrolysed
for 90 min. However, the antioxidant activity by DPPH of BC peptides hydrolysed with papain, bromelain and
trypsin when passed through 1 kDa Ultramembrane had the great antioxidant activity of 75.00%, 68.09% and
19.00%, respectively.

Keywords: bovine caseinate hydrolysate, enzymatic hydrolysis, antioxidant
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4 %ilp Aa ds1-casein Nuuinluanawiniy 23 Alanasii Ussunnfasay 38.49 Ols2-casein Hiwiniuiana
winiu 25 Alapnasiy szanagenay 10.06 B-casein Auwinluanawindu 24 Alanasu dszunnfesas 38.74
wazK-casein Huwinlaanawindu 19 Alannasu Ussunnbenas 12.57 (Wang uazAnuy 2013) N19ANEIN
b4 ° A -ﬂl o ° > v 1 4 u’/’ o 1 < g = o o
pdinlanistienanngineiunsinlalaslawmm llflFecnagnaieviuiudnaniulsylamiuazinudAny
siantsadesieliineasneeadmrannglud Aniugideasmionisidy IneidnglszasfiieasAneanimniuail
nannaesnisinlalaslamnaduaindandendoaenlsd vidUau uenlodarndnddeat lunguaaiaulsd
= a = s 3| rd‘ v = d‘ [l 1 L) = a
wisu Tsmiua wulodlusiian uaztenlasillu iWwewlm@lfanndsdse g lunguaesveulsddandu Tismiua
Angtuuvaeawiindfosinaiia Sodium Dodecyl Sulfate Polyacrylamide Gel Electrophoresis uaz#ni
ANANNsn s suansfinuenyasasyineds DPPH (Kumar uazanuy, 2013)

2UnsUAzAENS
Fagauildlunisnanas

Lﬂ%u(Casein, code n0.435963, CAS N0.9000-71-9, CARLO ERBA)

111i(Papain from papaya latex, ~1.5-10 U/mg , P3375: Sigma, CAS-No. : 9001-73-4

Iﬂ.lifll,@u(Bromelain from pineapple stem,~5-15 U/mg, Sigma, CAS-No. : 37189-34-7

N7Ua@u(Trypsin from porcine pancreas, ~90 U/mg , SIGMA,PCode.101238362)
nngnsragaulsunaldsiulaneds Lowry (1951)

Wansfegaliunms 1.0 Tadans uasacananduszrinalnfauanfuawun ludsazaa lmaa
lansanled manudindu 0.1 uafuas uazpalieffamn 0.5 nfu luanrazanawunadeninpaunsnIiaaas
1 ludmgndau 50:1 Usnnmg 5.0 m@@mmmﬂmﬂmumm% 10 W% AN Folin-ciocalteu reagent 1f3u1m9 0.5
AananT mmﬂumfmummhm incubator 30 W7 u’fl,ﬂqmmmimmn@uﬂ@uumwmmmqmu 660 wnlulupg
Tne/ld bovine serum albumin (BSA) \fluldsAuninsgu
nsvinlalaslaaniafuainiaidassaeaulad Tsheaunedoau

madaallsfuindunlaiaulasdlndu Tusiivau uazvaldu

Falulsfiundn 05,1.01.5 n3u ldadlunaannmaesiil 2 uaz3 ldansazanstimes 0.1 M Sodium
acetate 1las pH 6.5 1Bunas 10 fadaasnanlidintuaniiuAueulmf i usmusliEan coumg Wi
156,963.50 TULAAZNAAANARAN

Falilsfiuadn 05,1.015 n3u ldadlunaaanaaesiii 2 uaz3 ldansazanstimes 0.1 M Sodium
acetate 1iwiwas pH 6.5 1Bu1ms 10 Nadans pan i fuannthudnewlsTusauinvua e CDU/mg
WINML156,963.50 TULAAZMARANARES

Falilsfiuedy 051015 ndu ldasluvaeannaediil 2uazsldansazanetnes 01 M Tris
(hydroxylmethyl) aminometane-Hydrochloric acid 1iwiWas pH 8 1Fuss 10 AaaamT pas T nthuss
wrlnsRizUFunuualdian CDU/Mg Winfu156,963.50 luusasuaannaaes

Tenniaulsiin 3 geaz 3 41 teulliaweialdiafignuni 37 ssrmadaa Wuaa 30 60
1AL 90 U7l eAsuluusiazdnaiaan [RNEN Trichloroacetic acid (TCA) 0.3 Naaan3 Lﬁ@uqmﬂﬁﬁ?m At
sreshaflliuniuusndalauazpznewfudalaliiguund 0-8 esrmadus Welilunmaseungiuuses
T1lshulnelfimaiia Sodium Dodecyl Sulfate Polyacrylamide Gel Electrophoresis(SDS-PAGE) MAATziiiie
AnEBunulilsfugiaens Lowry (1951) wazAuwinmdesidudlalaslammudannstes
m’s‘ms’mﬂ’augﬂLLuum@deﬂiwﬁﬁfaﬂLwﬂﬁﬂ Sodium Dodecyl Sulfate Polyacrylamide Gel Electrophoresis
ANATURI Laemmli (1970)

dsznavgaiandianinginiisa Lﬂdilm power supply ;Bucher instrument model no.4333650, USA,
Amersham ECL Gel-Box no.28-9906-08, GE Healthcare, Life Sciences, USA) Lﬂ@ﬂi”LL@iﬂW’M 160 Taas 11
mamﬂﬂmummmmwmzmumwmwﬁLmvmumuﬂimL@nammmlumqmLm@m mmmu 100 a4ANLTALTEE
U 3 107t Falifunsudoutiann 15 lulnsansuanudtion bromophenol blue 1Bunns 7 lulasans inaslu
da9ineduiuldinatnallsAutiinnudiuuuaes stacking gel Tmmﬁww”&euﬁumiﬁummgmﬁlmﬂm‘iﬁuﬁn
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Tuiana Useslisetaldsiundeuiillnneluag auiudass bromophenol blue indeuiiasldaugarevsng
vevaa thiaauszudiiaiaananganaaayiniaailily Fix g fixing solution Uszanns 30 wiil udflensned
fiasl Coomassie Billiant Blue R-250 avfndunfiuunutlszanns 10 unl &nsddawineandaein ugaudiaasiely
Destaining solution 111 2-3 ﬂ%\i“] aztlszanns 10 W7 aunssiadauiifly background
NSANHIANNAINITLUNISIUBYYAEATEAEAE DPPH (Amsterdam uasAniz, 1992)
ABNNSLATANENS

1.100 yM DPPH 1 DPPH 0.0195 g \Ax ethanol 99% U5 FunmslHld 500 ml

2.10 mM ascorbic acid 1 0.2 g FntihndudsusBanmslifld 100 mi
i’mLwﬂimﬁﬁiﬁmﬂmaﬁﬂaimﬂ@Lsrmmmumdém Amicon Ultramembrane %x‘iﬁ‘llu’]ﬂ Molecular weight cut-off 1 kDa
(MWCO) mﬁ’w’mifuslﬁﬂﬂmfj"mmmmmsn’mmiﬁm@uu@Em%’faﬂﬁdﬁ DPPH Taerinin nailEan 100 CEAE
Imium@m‘wmmmﬂmummﬂ@@uLuﬂmxlfam \AnAnTAzANE 1,1-diphenyl-2-picrylhydrazy! (DPPH) mmmmmu
100 M 1isnas 100 "Lu‘llﬂmm mu‘lmmﬂumiﬂuummmu 37 asATaiealuiiin 1uaan 30 wit aani
mmqmm@mﬂ@umammw 517 inlwums LL@quwmmimiﬂmuqmmLﬂm‘mummmmmmlumamu@%mmiv

Inhibitory activity(%) = (A~ Agg) — (A Agg) / (A= Agg) X 100

NANITNARDY

nengragauFunallsiulneis Lowry

Lu@mmsﬁuiﬂm'mmﬁ“mm‘lﬁﬂmuﬂuiﬂimummﬁwuvl,mﬂ?mmiﬂimwjmuumm’mu 0.1516 niusie
fadans devinlalnslaniedugnaieuls] ishies mmmumimm Twsiiew Uiy uaevisddulfiunnilsmiu
0.0553, 0.0301, 0.0273 NFNFARNARARNT AINAAL
nsasaagaugluuvrasndlnaglamalia Sodium Dodecyl Sulfate Polyacrylamide Gel Electrophoresis

anuanaaeslagnismn SDS-PAGE Lumiﬁﬂumﬂunu‘iﬂmummmum 11 40U mwmumuﬂiumﬂ@
agsendng 10.5-175 Nlananu wmwrmm"l,zi‘llmﬂ@Lsﬁmﬂsxju@'mfmm'aamﬂLfau”LﬁnmﬂnLﬂu fiwinluanazes
uwnultsAueglugoeseudng 105 - 24.39 Alamasi nanisinsizimndn Rf 2eslusiunnsgiu TnenTull
wnintuanavesunulisiveti 29 Alaniasiu Asuanslu Figure 1 A
mavnlalaslamniaduainiafidgassiaiaulasd TlsRagunedou

manlalaslaamndtsunouadugeagn 1.5 niu fosenlsd Tskiea eanaialiun Tusiian dhalu uas
vistldu Tnatinszazioan 30, 60 uaz 90 WIW ol guugi 37 asAumaLda wudinistiesfoaienlmiisauaunsg
\ N Wy a < P A a & G Wy a = a2 a
doaaduldiiuninuluynpeulsifinauazBuiullsiuinawasiinlédieulsilustiauidssdnininlu

1 = o yvaa ' o Y L a a a 1 = o 1% ' o Y
mstleataiu andaliangawiniusesas 36.48 aulmiinludilszdninwlunisdeaaduaindalfiminiusesas
19.86 ultlvirUTuldszansnmlunisdesnduaindalfwindiesas 18.07 muatau sawasaly Figure 1 B
NSANEIAMNAINITA LUNITHINUBYNARATEA2AE DPPH
! rd‘ v 1 = v v L a a a

annuanisnaassnud il indnlaannnisteaaduaindadoaeulsdilidu Tusiiau wazvisdu
WAIAINUININIY Ultramembrane 1 kDa  Iagtinnndu3ianimgil 37 asanaaiiaa 1fuinan 30 wiil &
ANAINTR TuN AN ueLARRITYINLSREAL 75.00 68.09 kAT 19.00 ATNANAL AIuAAdl Table 1

A7UuaziNTUNANITNAADY

lalaslaninduandafidendanewlnTisfiealdun ddu Tusfiuuasyiiu wadaauuansneiu
Taganuss@vaninlunstesindu leulnfusfiaudesiaTigauaznne iulefazsesldATigaludasremaa
30 Wit wavanuaziinstenisdwAniien Wemsaseugtuuresnd nddiaamaiin SDS-PAGE Tnegann
mﬂnmsﬁummﬂm;ﬁL@uisnuﬂqLﬂuwqumsﬁumﬂ@mimmnimﬂmmemiﬂimuwﬂﬂﬂg WFANNNNINARBINIIEIDE]
lugaanaieran 90 Wil 1 wduunedaudagnder il aiinnsfieduasgnees limidued furlinaes
wwld Bunouaesduamn nan gouugfl pnnsidlunsawalunisindjisenfiesinonumunzas annisdne
rgnsnsnlumsinueyyaaaTznud HinafiansseveulaiAetuuuaslusiiau fenaz 75.00 uazes.00 dou
elnlisudu Winasanisfinuauyadas: Seaas 19 In&AEiuf Kumar uazany (2013) linnismaaesls Set
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az 21 uazazinaulianda inanistnwuauiu 1.35 49l $eaas 54.6 uansdnnisinlalaslaaniaduing
vinlinnaeiinianinaesnednd Indilasuulald Auasantsfinuniueyyadasels  Anandmdunnll 1y
dszlanilugnanvinssneimisuaznianisunmne

Table 1 Antioxidant Activities of the 30 minutes bovine casein hydrolysates

Percent Inhibition
Protease Ultramembrane 1 kDa MWCO Permeate.
Papain 75.00 +0.1029°
Bromelain 68.09 +0.1290°
Trypsin 19.00 £0.4352°

a: Values are the mean of + SEM of three independent determinations.

kDa 1 2 3

175
E o
—A
35 -#-Papain
70 w30 )
s 48 Trypsin
= 5 & Bromelain
51 520 —
o
a2 215
£10
5
29
0 T T |
22 0 30 60 90
14 Hydrolysis time(min.)
10.5
A B

Figure 1 SDS-PAGE pattern of casein hydrolysates by papain, Lane 1; Molecular weight standard protein:
Cromatein Prestained Protein Ladder the range of 10.5-175 kDa. Lane 2; casein, Lane 3; hydrolysate
obtained after 60 min of hydrolysis.(A) Enzymatic hydrolysis curves of casein hydrolysates obtained
with a protease preparation from bromelain, papain and trypsin.(B)

ANYRUAN
va o ¥ o1 Ce c aa ¥ o co dly
faduaenaunnifdouA1ansnansd ns.qsnad Wlanas uazfiiaaransansdiodl laailsyasli
AEnEunzsinfuainamEs

LANA9ADY
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Physiochemical and Antioxidant Properties of Cape Gooseberry Juice
A5 AanBnaledu’ wete 1uAaLGgns waz 3ansn thgeuan’

Sittikityotin, P.1, Luangborisut, P." and Bomrungnok, w.'

Abstract

This research aimed to determine the methods for antioxidant determination including diphenyl-
picryhydrazyl (DPPH) radical scavenging assay, ABTS radical cation decolorization assay and study the
correlation of antioxidant such as beta-carotene, vitamin A, vitamin C in Cape Gooseberry juice. Results
showed that the nutritional value of 100 mL Cape Gooseberry juice contained vitamin B1 0.032 mg, vitamin C
19.36 mg, ashes 3.88 g, calories 41.96 kcal, calories from fat 1.44 kcal, carbohydrate 9.54 g, fat 0.16 g,
moistness 93.52 g, protein 0.59 g, undetected niacin or vitamin B3, beta-Carotene 374 ug. The extracts were
tested by DPPH" and ABTS'+assay. The high concentrate of Cape gooseberry showed high antioxidant activity
and the percentage of inhibition ranged from 66.19+0.33 to 86.89+0.43 when using the same concentration (40
g/mL). The anti-oxidative activity test had an effective concentration of 50% (EC 50) when compared with the
standard solution of ascorbic acid results that showed activity of 30.06 and 14.54 g/mL, respectively.
Keywords: beta-carotene, DPPH, ABTS, EC , values

) ‘ ) uUNAnNga

MAeNNIAgUszasdiNenmageunyisnisfitueysyadassing DPPH radical scavenging Waz ABTS radical cation
uwazANEIANNANRUSIRINGNANH UL AB AT (LWB-wATsu ARHe enHT) Iumwmmfaé"é AINHANNTNAADL
AUAMNBTINS Ll?rmml,aﬁﬂumau 100 HaRAAT WLARIHY 11 0.032 RAANTN IMNUT 19.36 Ha@nin 11 3.88 N
LAaEs 41.96 Alaueaes Laaaanlasis 1.44 Alaueaes A5TUlawaem 9,54 N3 T 0.16 nsu B 93.52 N sy
0.59 N§N s linuluesdurei iy O3 A usulFannuusin-ualsiu wu 374 134‘Emmm m@mmumimu@uummv
1a3aNTannlae DPPH Laz ABTS™ wmnﬁmmmmmmummmwnmmmammmqwﬁmu@uummwm Tnad
Lﬂmmummwmmu Winriu 66.194£0.33 114 86.89+0.43 Lmhmmnmwmmmmmmmnu (40 nFusANARARNT) N7
mfm@faulqmmsmu@%mm: uazAnAE iR saet s Tiasnsadumsfineendadiuanadld 50 wesiFus
(EC,) LﬁﬂL‘Lﬁﬂ‘uLﬁﬂuﬁummzmﬂmmgmmmmmmi"ﬁﬂ TAWINAU 30.06 WAL 14.54 NTNFADHARARNT ANNANGL
AdATY: LWFN-uAlsAL AN Lalifies EC

A1

ANDALRSE (Cape gooseberry) 158 el Lﬂwu\ﬂumammmm’mmmmLL@”Wmuﬂmmmmmﬂmm
muﬂm@mmmq mamqqmmmmmm Physalis peruwana L. (Flscher UazAnds 2011) N@LﬂWﬂ@m@iiN@ﬂHmm@N
e ooy me@mﬂmnmummamﬂmma‘uLamwwmﬂaﬂumum]ﬁmq m@mmmmmmmmmmm
\@n Uszannd 100-300 AR eftsaunmesiien ra AT aenE T uaes I AT AvasmsinueyyaB s
(antioxidants) mﬂaﬁm@ﬂlﬂmmmuuﬁ Tusimiiu o (ubin-ualsniv) indeus Imiiudeeumanduazansnneduaan
"Limmw] mimmumammLmu'avl,@m“lﬂiuﬂimﬂuﬂmﬂuum‘lumimu@uu@@mw ansnsnannIaRI YA lRTes
ITAANLIT ?;I‘LI?Nﬂ’]i‘L“]?MLMUTW‘H@GVL’J?@LL@VLLUFWILﬁ‘?;l muu\nm@ﬂummnﬂumﬂLW@mm@mquﬁm@mu@umamv
DPPH’ Loy ABTIS (Amsterdam LazAnse 1992; Amag uazAnLY 2001; Otakar lazAne 2012; Vilbett hazAnly, 2013) ER
ey adasznien1d unmeaey ‘Emﬂmsﬁq@ﬂ'wﬁﬁqm‘%ﬁm@uu@%mazmmﬂﬁ‘aﬁﬂﬂﬁ‘ﬁ?ﬂﬁu DPPH" uaz ABTS™
ﬂn‘mmm@uwuﬁmmﬂ@umsmmumamﬁmLm win-ualsin Imiiue 3aniiu 3 uazmmadeuAnAeE sl
oapzBu Aomiin 1 1 6 unaet unadianrlusiss ensulaen sty avad Tusiu HATUSE0) eiannansaiaanian
ﬂmLumiwaaﬂqmmuaum@@mvwlmﬂi‘V‘Emu“Lumumm L YPNZUIET 21UNS LFR9ANR UAEV AR VNI

'auzAngnmaniuazinalulad aniInenaenansAnlng126/1 aUUINIRGIRA AULAT NFUNNNWILAT 10400

'School of Science and Technology, University of the Thai Chamber of Commerce 126/1 Vibhavadee Rangsit Road, Dindaeng Bangkok 10400, Thailand
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ansaiuazisnig

i'mqﬁuﬁ"l%"lumswmam

memmqmmuwmm’lﬂummﬂmLmﬂﬂmmmuimmmmwnm‘umé e lFlunmaaesann
iwumuﬁ‘immmwmq TnethanAdennaeiiadii 22 fusnau 2558 41w 10 Alaniy
mﬂmﬂuuwa'lumwnmume

mmmmwnmummﬂmmu 8.40 Alaniu mmum“lummﬂmmmmmﬁwmmn (Moulinex Tefal, S/N 4309;
China) nsasiannniedneiinanansanass ndsanviuindaufifurina o 5 aas m‘u“l.qwammu -20 e9ATALTEIA
nensragaulsnnuldsfulaneds (Kjeldahl, 1883) In-house method TE-CH-042 Based on AOAC(2012),
981.10
NNSATIAFALAMAININAINIG

WH-ualsin  AEnAKauan9Eean Based on AOAC (1997) luazaiu Based on AOAC (1993)

AnRu 1 AENARaLE19Ban In-house method TE-CH-057 Based on AOAC, (2012) 942.23

AMRY T AanAdeLEn1989an Compendium of method for Food Analysis(2003) p2-112 to 2-
114

fa ANARaUEN9B9AN AOAC (2000), 942.05

whnes  upaesannlady Anslulainse Aana&aLENSEIANN In-house method TE-CH-169 Based on
Compendium of method for” Food Analysis Thailand, 1* Edition (2003)

T34 922.06 ANNTU 925.45(A) Nagnasa 986.24 FaNARALE198931N AOAC, (2012)
wan danzd Twunadian  In-house method TE-CH-134 Based on AOAC, (2012), 999.10 by ICP-OES
msﬁnmﬂ':nummsn"lumié\"\u@umﬁa‘a‘“ﬁ’aﬂ'ﬁ% DPPH (Amsterdam wazmguz, 1992)

ABN5LAFANENS 1.100 pM DPPH 4 DPPH 0.0195 g Lﬁm ethanol 99% Usuisumslild 500 mL

2.10 mM ascorbic acid 43 0.2 g Futindulisanms il 100 mL

mmmwnmmma {lisfiu 0.59 nFusia 100 Aadans NdanTsfiueyyadass DPPH Taatiinn 100 ”Lu‘llm@m 4
luu@@m‘mm@@\mﬂMummam@mumuﬂ@m \nansazae 1,1-diphenyl-2-picrylhydrazyl (DPPH) ‘wmwmmu
100 uM 1331m3 100 VLNIF]T'ZWI':]‘ wmﬂmmﬂumiﬂum@mwnu 37 asrnaEes luidafluean 30 Wit anntiy
mmqmmmmmum@uumw 517 W lulumg LL@quﬂmﬁwimiﬂﬂﬁuqmmLﬂmmummmfmmwmlumimu@um'amw
*AIEANNNT

Inhibitory activity(%) = (A —(Ar Ay / (A= Agg) X 100

c” ACB)

A = Control (Solute+DPPH)

A, = Control (Solute)

A, = Sample (Sample+DPPH)
= Sample (Sample+Solute)

> m@mmm@mmmmmum EC 50 IﬁﬂLLﬁ?ﬂULV]HUﬂWWimﬂUQWWNu 7 il positive control Tunnmaaas

NSANEIAMNAINITO LUNISAIUBYNADATEAIEIE ABTS (Amao uazAniy, 2001)

mimm@mummmﬂumamw ABTS (2 2-azinobis(3-ethyl-benzothiazoline-6-sulfonic acid) {idgnns
fammmmm?a‘lums‘vxl@nmumﬂmv ABTS " lilpsanndues ABTS 'ﬂﬂmJmmimmﬂ@ut,l,mmmmmmmm‘a
QWQMQEW@@LWMUWLW’B?@’]NTM m”l,ﬂmﬂgﬂimnumim'ﬂﬂ’]wm@’mmfmLﬂmﬁuﬂ@m@mwﬂumwm LATAaTg
14 LW'a'luLﬂmﬂgﬂim nIAUIANANasTaINI sty afasy ABTS iumnaiunisAuindluis DPPH

NANITNANDY
msmqqmunmmmamms

memmimLm‘wnmmmﬂﬂmmmmﬁmmmmmmqmmnﬁmmﬁmuwmu 100 NaRanT ‘wu’fimﬁu
11 0.032 RaAnFN AMAUT 19.36 FaANTN 18N 3.88 Niw wpaes 41.9 Alaueaes upasiannlasi 1.44 Alauaass
Aslulansn 9.54 niu lasiu 0.16 N3 AL 93.52 3y TlsAu 0.59 3y meaalainyluesFuvitedniiu U3
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AuFBunosusin-ualsiuny 374 lulpniu weaneda 42.81 NaANTN WAN 0.2759 Nadandu Iwunaidew
347.6933 AAANTN LavdInsd 0.1093 Raanin Aauanli Table 1

msﬁnmﬂfnummsn’lumsmuauuaamy DPPH’ LL@u ABTS

AINNTANEN ‘W‘]_IQ’WLSJ’ﬂﬂQ’]ﬁJL‘HN‘IJN‘H@\?Lﬂ‘Wﬂ@L‘Ll'E]iﬁ‘L‘WN‘Hu@VNZQNUﬁ]ﬂ’]?El’]u'E]uN@@@?VLWN‘}J‘L\LSLHVN@@QQﬁ
memmmmwmu 66.19+0.33 LL@W 86.89+0.43 Lﬂ@i‘lfﬁu[ﬂ paansli Table 2 Vlslmmmnmmmwmummnu
(40 ﬂ?ﬁJﬁ]@ﬁJ@@@ﬁ]i) ma‘mm@]muqmﬁm?mu@uu@@mmwﬂﬁmmLmumumm@um@mmmm 50 Liasidus (EC
50) Imﬂwmimwmnmwmmuﬂﬂummmmmiumimu@umammm waziladiATeiANdNNLEIZIIN
zmumma‘mu@umam”wm‘wmumm'ﬁmmu LﬁJ'ﬂL‘LG‘EI‘]_ILWHUﬂU@W?@”@’]ﬂN’]ﬂ?ﬁquﬂﬁ‘ﬂLL’ﬂ@ﬂ'ﬂi“Uﬂ AN
30.06 WAz 14.54 NTNFADNARARNT ANNAAL ALARASTU Table 3

mﬂtmwamsmmmswmm

farmm@mimmwmﬂ_ﬁ‘mmma‘mmmm@”murﬂumﬂmVLmLﬂwmm@ﬁ wmqma‘mmﬂuﬂammmmmmqwu N
Lﬁbmmﬂmqmuu qa mmmummqﬂu 19.36 Nadaniuea 100 HaaamT L‘]_I£°'I"| LLﬂIﬁ‘VI‘l&WU 0.374 daan3usa 100 Haaams
Immmqmmimu@um@fam”faw,ﬂumLumwwﬂul,ﬂm‘llimummj AN ‘]_I'l 0.032 Ha@ansueia 100 N@@@ﬁli‘ w.ﬂumm
”Lﬂum‘vmumimmemmmmﬁﬂmmm @Quiuﬂ’]ﬁ‘mm“]@’]?@’]w]ﬂum@u"] WU’JWNLE‘N’]EMPW'JWN“]M@W]@@ TENANHN
faﬂ‘l,uﬂmmmmimﬂuvl,znmmw‘lmwmq’m mu‘wLﬂuu@mmmifa’M’]m@ﬂ(l\/lacronutnent 1@LLﬂ IWLW]ZQL"HEN uaznaanasa
WUIWLW]@L%&INN@EII‘L&LEN’]M@Q 347.69 NaanFusia 100 NARRAT A19971U19989(Micronutrients) Tm W man LL@“’@\‘iﬂ"’@
mumummmmw ’ﬂ')ﬂ']“’LLZ\]“"J‘“’UUT]']T‘I/]’N’]‘L&“]J@Q‘E’N?]’]EI IWLLV]ZQL?]F;IN 34N@mfam’mmum@mmsmmummm‘l@ TTULIR
L@ﬂIV]i1ﬂﬁl i”uunmmu@ LNLW]LI@@SI]N“II‘Nﬂi‘m LA m@mma‘mmwﬂuim W@@W@i@&lBJZW]@ﬂjW‘]_IfJ‘IAﬂ"lj‘VI’]\‘i’mm"lx‘i"]‘ll'ﬂxilﬁﬂ@@
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Vilbett, B.L., Claudia, G.V., Paola, F. A., 2013, Extraction of 6-Carotene, Vitamin C and Antioxidant Compounds
from Physalis peruviana (Cape Gooseberry) Assisted by Hydrostatic Pressure, Journal of Food and
Nutrition Sciences, 4, 109-118.

Table 1 Nutritional values of Cape Gooseberry.

Nutrient The research revealed the nutritional values of 100 ml
Beta-carotene 374 g
Niacin no
Vitamin B, 0.032 mg
Vitamin C 19.36 mg
Ash 3.88 ¢
Calories 41.96 Kcal
Calories from Fat 1.44 Kcal
Carbohydrate 9.54 g
Fat 0.16 g
Moisture 93.52 g
Protein 0.59 ¢
Phosphorus as P,O, 42.81 mg
Iron 0.2759 mg
Potassium 347.6933 mg
Zinc 0.1093 mg

Table 2 Antioxidant activities of Cape gooseberry.

Cape gooseberry concentration (g/ml) | Inhibition of DPPH (%) | Inhibition of ABTS (%)
5 11.99+0.33 27.84+0.37
10 16.34+0.91 37.88+0.94
20 36.92+0.43 61.47+3.17
30 51.75+0.43 86.55+0.60
40 66.19+0.33 86.89+0.43

Table 3 EC , of antioxidant activities from Cape gooseberry compares with Ascorbic acid.

EC,, of antioxidant activities

Radical-scavenging effects
Cape gooseberry concentration (g/ml) Ascorbic acid (mg/ml)

DPPH radical-scavenging effects 30.06 0.68

ABTS radical-scavenging effects 14.54 0.89
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anuianeladifionisiSeunisasudnadinaaniuazaind miuTanuszsnTuriussuy iHybrid
Satisfaction in learning Mathematics and Statistics for daily life by iHybrid System

YUnd auge el vianaduse efiu ngaugdnann wardnum wisevtiug
a1 IraanUsyend payInermansuazinalulad unIveraevenisaing
*gﬁlisﬁmdmwa”n diua: boonying_som@utcc.ac.th

UNANED

neifensili ngUsvasdifiofnumg AnssunagianssuvesinAnulumaiSeuiiuseuy iHybrid wagdnu
muftaveladensdsunsderimadineansuaraindmnsudinusysrususyuy iHybrid sauvdne eyl
FIN9°)UDINTLIVUNITADUNIUTZUY iHybrid miﬁﬂmﬁiﬁlﬁmwiawﬁagamnﬁﬂﬁﬂwmmsﬁmsqsﬁa AUz UYT AUy
wswgAand arauinermaniuazinalulad fameidoudouinedamaniuazadfdmiuTiauszsriulunadu
Yns@inw 2557 $1uau 912 au Tnslduuvasuauduadesiiolun1sive nanisidonuindndnwdulngld iPad
UsznounsSeviniadamaniuazadidmiviiausssruieunneds Snvasianssumaiouiindnwld iPad 1y
iwdesilennniiandio n1sld Apps lamzynaUsznounsi3eu WU Numbers, Stats Pad usu Aanssufitndnwwisy
iTunes U 1nfignfie antlvanlwdlonaisuszneunisifou Aanssuiiin@nwiviflu eClassroom unflgadie 1in
wuunaasussulal UnAnwdiulunadsnunionsiiuriunis email dnd@nwiiinuianelanenisideunisaauian
adinmansuazaindmuTinUsedriuinuszuy iHybrid egluszduann wasilin@nwanniedosay 93.7 Andrilaymi
AstasunisudlelaemiulunsiSeunisaeususeuu iHybrid Ae AnSwazAuED svee Wifi

AaAgy: ngdnssu mauAswala iHybrid iTunes U eClassroom

Abstract

This research aims to analyze the behavior and activities of students learning through iHybrid learning
and students satisfaction in the mathematics and statistics in daily life. Data is collected from 912 students in
business, economics, accounting and science and technology schools in the first semester of 2014 through a
guestionnaire. Results show that students use iPad in almost every class, mostly with apps such as Numbers
and Stats Pad, use iTunes U to download documents and use eClassroom, a virtual learning environment, to
do online exercise. Most students submit homework via emails. In general, students are highly satisfied with

the iHybrid but 93.7 percent of the students think speed and reliability of Wifi needs to be improved

Keywords: Behavior, Satisfaction, iHybrid, iTunes U, eClassroom
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A Discriminant Analysis of Factors Influencing
Academic Achievement in Business Statistics Course of the Business Students
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Abstract

This research aims to discriminately analyze the non-intellectual factors influencing the academic
achievement of satisfied and unsatisfied requirement groups. 412 business students at the University of the
Thai Chamber of Commerce were chosen as the subjects of this study. All of the students took the business
statistics course in the second semester of the academic year 2014. The questionnaire was used to elicit the
data and it comprises six parts as follows: a) bio-social data and general information of the students; b) socio-
economics data of the students; c) attitudes of the students towards learning and contents; d) teaching
behaviors; e) learning behaviors of the students; and f) personal behaviors of the students. The result of the
study was that attitudes of the students towards the business statistics variable (Xs) can discriminate students
of satisfied and unsatisfied requirement groups accurately at 70.4 percent. The discriminant equation in raw
scores was Y = - 8.785 + 2.749X;. Result indicates that instructors should try to find a way to improve the

attitude of the students towards business statistics to increase academic achievement of the students.

Keywords:  academic achievement, discriminant analysis, non-intellectual factors
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nMsvueradugVInenIsSeuinaingsia vestindnuanstyduminetdovenisiilng dae
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Prediction of Learning Achievement on Business Statistics Course of the Accounting
Students at the University of the Thai Chamber of Commerce Using Discriminant Analysis

and Logistic Regression Analysis

a ' 1 a A ) a o £ o o ¢
YW AUI* g MIFN[IVIT YU AMYIULANAAT LASANYUN LAITYSUUN
Boonying Somrang, Sunee Taweesakulvatchara, Yupin Kanjanasakda and Luckhana Saothayanun
FrFniug Az yIng AalyInenmansuaznalulad wnnendenenisdalye

*571/555 NNIURAN Slalaa: boonying som@utcc.ac.th

unfnge

mavadilifngUsrasdifioniouiieunsiuneraduguiluniseuivaifgsia demsleseidiuun
Ny kaEN1TIATILYINSOADBLARIARAN ﬂW'ﬁﬁﬂﬂﬂ’lﬂ%ﬂﬁlﬁLﬁUﬂUi’JﬁJ%@%aﬁﬂﬂﬁﬂﬁﬂ‘iﬂ?ﬂmz‘ﬁ’m% UINIRENDNITAN
e famzifouSeuinaifgsialuniadu Ynisdnw 2559 $1uu 236 Au wamsidenuin msliseiduunnga
LaznTiATIZnIsInneLasIafn MulsBastiiinaionisvinenadugvmenisFouinaiagsia lun azuuin
udnnstayiidesdu (AC101) Azuuuiviadinmanissia (5C921) uazasuuAniadamansiasadfludinussdriu
(5G005) drusuusnuie waduguinanadeu g Y=0 vanefis nquiin@nuiidnadugninisnisdous wag Y=1
yanefsnduiindnufinadungriniiniadougs meeeisuunngy asnsodeuasmsunngudu v = - 6.478 +

0.039(AC101) + 0.03(SG005) + 0.032(SC921) wagvuengulagnaesiesas 84.7 drun1sinsgrinisannogasian
z

ausaeuaunsiluy Py =1) = e Z = - 12.448 + 0.072(AC101) + 0.064(SG005) + 0.056(SC921) wag

14e”
P(Y=0) = 1 - P(Y=1) uazviunengulagniessosay 84.3

AEIALY: WAL VEN1NISISE MINATILTMUNNGH NITIATIZINITOND0EAD AN

Abstract

This research aims at predicting the learning achievement on business statistics course of accounting
students at the University of the Thai Chamber of Commerce using discriminant analysis and logistic
regression analysis. There are 236 accounting students at the University of the Thai Chamber of Commerce
chosen as the subjects of this study. All of the students took the business statistics course in the first
semester of the academic year 2016. The results of discriminant analysis and logistic regression analysis are as
follows. The most discriminative variables are score of principle accounting course (AC101), business
mathematics course (SC921) and mathematics and statistics in daily life course (SGO05). In this study, our
dependent variable is the learming achievement on business statistics course. It has two values: 1) Y=0,
students whose learning achievement is low and 2) Y = 1, students whose learning achievement is high. The
discriminant equation is Y = - 6.478 + 0.039(AC101) + 0.03(SG005) + 0.032(SC921). The discriminant equation

z
e

has 84.7% prediction accuracy. For the logistic regression analysis, the equation is P(Y = 1) = = where Z
1+e
= - 12.448 + 0.072(AC101) + 0.064(SG005) + 0.056(5C921) and P(Y=0) = 1 - P(Y=1). The logistic regression

equation has 84.3% prediction accuracy.

Keywords: learning achievement, discriminant analysis, logistic regression analysis
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FnUszirfuvesin@nwiangingrmans unvinerdevenisiilng wuin fuusiieguenimilonnuamsaniafiy
aftyaiidsmaronadugninianisieuin SGo02 adamansuazadnluiausys1iu laun awdv eunanieu
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3309 Tun1edu Uns@ne

#uUsn1 (Dependent Variable: Y) Ao wadugninisn1sfeuinaifgsne vestndAnwfistuunidu 2 ngu
Taedl ¥ = 0 ununduiliinadugvimenaifeuinadfgsiafifiazuunaoulaiifu 60 azuuu dalidunduiifnadugns
yansdeush uaz Y = 1 ununguiifinedugrineninfeuinadfgiefifiezuuuaouiaud 61 azwuutuly dalndu
nauTisnadugnsnanseugs wasiuUsdasy (independent Variables ) Ao AzuuuasusgivfithAnyiamedou

LY

Tutud9 1 Unns@nwa 2558 Taetdans1eiuninadbivinwen1anIsAIuIn NNSANIASIZI AT5NE LATIINYEAITITN1EN

Laua Amn1wdanguiiion1sdedns (HG009) I mann15naa (BA922) N uunegsna (LW921) v mannsdayd
ey (AC101) FAdinenansgsna (SC921) wazimadarmansuaradaluiinUszaniu (SG005)

nmsiassideya
1. MIIATIEATIMUNNEN

1.1 w519a0ufInUsdasziinishaniasunAnalediauus (Normality of Independent Variables) lng
n3IdeUNTeyagaldaluua1efiLUT (Multivariate Outliers) A18NM133AT14 Mahalanobis Distances

1.2 93998UAUWNANTBIANULUTUTIN AuwlsUsINTIvRduUsBaseluusiaznausieds Box’'s M
Test

1.3 ’L‘vmmmwvww,l,uﬂﬂau (Discriminant Analysis) LwamaumsmLLuﬂﬂauuﬂﬂﬂmmmaaquﬁmqmﬁ

Liam‘maﬂmsﬂﬂuﬂamm maaquﬁmqmmaum LLa‘”ﬂall‘ﬂllwaﬁlli]ﬁ/lﬁﬂﬁﬂﬂﬂilﬁﬂ‘uﬁﬂ

2. MTAATIZANITONDDADIAAN

2.1 asnaeudonnandodu liun ﬂ'wLaﬁamaaﬂmmmamLﬂ?ﬂlauLﬂu@uéﬁawﬁmmﬁmﬁuéﬁu IRIFR LR
laiflmnuduiusiunisluifindam Multicollinearity wazdosldruinmiag1su1nnIw3avnny 30 IM1Ue9IUIUAILUS
dasy

2.2 Anldandnysineldis Stepwise 109 Wald LazATI980UANUIMNNZELUIENATT LA8NAITUIINADA
NAFDUAINUUUIEEUVDY Hosmer and Lemeshow

2.3 ldnmsimsizinisannouasiafn (Logistic Regression Analysis) LﬁamaumﬁwLLuﬂﬂdmﬁﬂﬁﬂmﬁﬁ
wadugrsnInsFeuinadifgsialunguiiinadunvimensGoun uaznguiitinadunvinienisFeugs

Nan15398

HAN15IATIERIRUNNGU T BNSNadonadugvanen1sSewivaifgsnavesindne Tunquiidinadugns
NMIMseuiarnauiinadugvsnnisteuaetinfnwiau Uad uminerdenenisilve Ysnguadall

1. MFIATIEATIUNNGY
MNMINTINEUMUUTBaTENTUINUaTUNAVaT8F U HAN1TIATIEYINUT1 Mahalanobis Distance 71
Ansevileiiangegn 20.184 Wethluifisutudilaauais (Chi-square) fifasmanududasswirdudwusudsdass
wuladesninAingd (22.457744) wansinlunmsiuuddliiveyagaldawuunanesiiuls Jsaguladnduysdase
UnagiinsuanuaswuuUnavianefiuys (EuUseasd w@unsny, 2553) waviiienadounnuminfuyesmnunlsusiusay
WU AuwlsUsiuTivessulsdassaniinaneiie 2 nay dauviniu fisefutiadday 0.001 Box’s M Test : p
= 0.029)
wamﬁLﬂ31vﬁfﬁ’wLLuﬂmjaﬁfﬁﬁm%wasiawaé’uqwémamn‘s‘aumaaﬁﬂﬁﬂm Tuﬂa'uﬁﬁwaé’uqm%(maﬂﬁﬁauﬁw
waznauiiiadugrsmnsSougs dulsildsunsdadendnnluaunisdunandudsidnwtimued 3 Fauus
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¥
A v

Loun AzwuwivmannsUyibesiu (AC101) AvuutdmAdineansssna (SC921) uazavuuLimAtnaansiasatat
Fimszaiu (SG005)

A19199 1 ArdudsEAnsrasiLUsnuunnguindnuninadug nsnnisiseuiuaenauninadugnsnianisiseugs

fuls | AduszavdvestiuussuunlugUazuuuiy | mduuszavdvesiuusduunlusuesiuuasgiu
AC101 0.039 0.461

5G005 0.030 0.252

5C921 0.032 0.549

Al 6.478

A19199 2 ALRREYRIALNITIIUNNGY (Group Centroids)

nauNINadunNENINTEYU -0.972

NAUNINadUNNEN1NTTITEUGS 1.040

9NA9T 2 A9rsanAnadsesngu (Group Centroids) nudriindnwinguiiinadugninisnisiFeugad]
Auadeifiuuinde 1.040 daurnadsvesnguiidnadugrinanisdouiianiuay fe - 0.972 sdiAuansrsiuinn
wansiannsan e uunnguldd uazanased 1 uansrnduussAnivesiauussiuunngy anansnidouaunis
Juunngulugunziuuiy LLazﬂzLLuummgm"Lﬁﬁaﬁ
aunsTuunngulusuasiuufvie Y = - 6.478 + 0.039(AC101) + 0.03(SG005) + 0.032(5C921)
aumiaiwLLuﬂmjﬂugﬂﬂ:ﬁuuummgmﬁa Z, = 0.861(Znc10)+ 0.252(Zsg05)+ 0.59(Zsco71)

Wiefiansananedulsavsvesinusiuunluslaunisnshuunnsgu wuhiulsdaseniavinauniian

lunsduunngufie AvluwIANAMERSIINT (SCO21) sesawnfe Azkuulvmann1sUnilewiu (AC101) way
AzUANANAAAN SuALARR AN UEaTU (SGO05) MwEdy

fuwdsluaunsduunnguiidinlunisdwunind@nwinguilinadugvaninisisoun wagnquiiinadugns
M seugsldesaiivedAnyiseau 0.01 fAwns199 3

A19199 3 AradAnAe R UaNNTTIMUNNGY

Eigen Value Canonical correlation Wilk’s Lambda Chi-Square P-Value

1.019 0.710 0.495 163.365 0.000

31NA519 WU Aranduiusauedifa (Canonical Correlation) fidwindu 0.71 Wisenidsassaslaviniy
0.5041 WaRITIANNITIILUNNAUAINITABTUIBAINUANAITENINNGNLATYaY 50.41 wenaIntdmudnaunisd
WedAgvneada (p < 0.01) Asduaun1sdsdiaaandanagldlunisimaenduunngy
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AN 4 HanSYIUNENEURATNgVIENINITTUTEINgUEnAN Y NEINadUgNEN1INTSISEUR Larnduniinadugns
NINS3EUEY NlAnaunIsTunngy

naungnyinug
Q5HRRN nauNiNadugma nauNinadugns
ERtt
NINITTEUAN MINISTEUEN
NAUNIHATUNTNINITTEUA 104 (85.2%) 18 (14.8%) 122
nauNinadugsneNsSeuas 18 (15.8%) 96 (84.2%) 114
U 122 114 236

*n3ngnsaigneealagsnyiniu 84.7%

MNANTUNUI HanITenduradugrinisnaFeuinadfgsfivnnaunisvesinAnwdiuiu 236 ausuunidu
nauittinadugydmanaFousiiuan 122 au aumsaansovihungldgniesiiuau 104 au Anidudosasss.2 dau
tnAnyiifinaduguivnamaifougednau 114 au viunegndes 96 au Andufesay 84.2 Tnesiuudraunssiuun
nquanansavinenguligniesiesas 84.7 (uneldgndessin 200 AU 310 236 AL)

2. NSIAATITINITONNBYABIFAN

2.1 Mnmamsndeutennasdesiunut duadsvesarmemaindoudugud fuusdasylifiauduiusiu
vsoliialaym Multicollinearity (A1 VIF < 10) WazWIARI9819UINATUSOWINAY 30 WN9e9uiumiLUsdasy (n =
236)

2.2 ARRoNFILUTBATE WaYATIERUAUMNIEANYRIANNTIATARN

M1999 5 AnadialaaualsiiienaageuiniyaegisvsnasenisdwunngutinAnwm

Step 1 Chi-square df Sig.
Step 155.796 6 .000
Block 155.796 6 .000
Model 155.796 6 .000

INA15197 5 wansiiiniseusgiates 1 IndwaselenaninAnwareglunduninadugnsninisisey
w1afiAgINaEe (Model Chi - square = 155.796 uagen Sig = 0.000) 331435 Stepwise ¥0¢ Wald Anldionsiuusdase

Wnluaunis lonanadl
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A19197 6 uUsnegluauns

Fruus B S.E. Wald df Sig Exp(B)
AC101 072 .018 16.983 1 .000 1.075
SG005 .064 .029 4.794 1 .029 1.066
SC921 .056 .013 18.469 1 .000 1.058
Constant -12.448 2.054 36.722 1 .000 .000

NANFENTATBUFLNIT T

Py =1) = In8 Z = -12.448 + 0.072(AC101) + 0.064(SG005) + 0.056(SC921) ua

14 e°

P(Y=0) = 1 - P(Y=1)

' ¥
Saa v A

Wafa158u131nA1 Exp(B)  wudnduUsdaseniidnsnauiniianlunisduunngufie avwunivinannistnydivesdu

7
a

(AC101) 599a937A AzuuLITIAIRAIaRS LAz atAluTInUsed1Iu (SG005) wavavLuWIAdInAIAATTIAD (SCO21)
AU

uazidlevadeunNUIINZaNTBITILULAYTE Hosmer Lag Lemeshow U1 fnuufieivsnga (Chi -
square = 8.129 uazA Sig = 0.421)

a151971 7 @@ Nagelkerke R Square

- 2 Log likelihood Cox & Snell R Square Nagelkerke R Square

172.918° 479 639

21nA157199 7 A1 Cox & Snell R Square uay Nagelkerke R Square o3u1elaan muusdaseilaaunsaeduiy
ANuRuwlsvensitndAnwageglunguiiinadugnsnensilewiviatiagsia whiuSesay 47.9 uag 63.9 Audwy
A19197 8 HaNSYIUNENGURATNEVIEVNINTSEUsEnI AU AnwNinadun nSn1eN1sSeu warnauninadugns
NIMTEEuge Mldannaunisladadn

naugnyiung
g5HEER nauninadugns QGHIRLHIN
ERTY
NNTISUIN NN
nauNinadugnsn1enIsiseus 104 (85.2%) 18 (14.8%) 122
nauNiNadugNEN1NIITeUgS 19 (16.7%) 95 (83.3%) 114
Rt 123 113 236

*n3nensalgnsiedlaes ity 84.3%
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91nAN5197 8 WU mAaMTIENguRadNgYSTINsS B ANATAsIRaInaNnsvesTnAnwISIual 236 Au
Fuunfunguitdinaduguinenisdouisiuag 122 au aunsaunsaviungldgniesiiui 10 au Anduiesas
85.2 dhutiAnwiiinadugvdmenisFeugesun 114 au viuegndes 95 au Andufesas 83.3 nesiuudianns
Iuunnguanansavinnengulagnessiesay 84.3 (hungldgndessiu 199 Au a1n 236 Aw)

d5U uazanusemna

Nnwan15iTe Fuusdaseifidvinalunsduunnduindnuiifnadugrinamagoust uaznguindnuiia
HaduqVENIen1sFougs Ae azuuuivadnmanissia (5C921) azuudwmdnmstyTidesdu (ACL01) uarazuuy
Fademansiazadfludiauszdiiu (56005) Faaziiuindunguinideddnmsanienegy anuanuiile uas
o1fsanuatianaziingnsnunsduan wazsidunguivifinuszaudymlunsiin@nuniduadugvdmensiiou
i W unnuieiuinadfssie wesanmslsufisunsiiuenadugrslunsSeuiviaiagsio sens
RAsgiTuunngy uasmsliaTsinisaanosadann wua 2 Fawnsnvhuenduldgniedlndifesdiu Tnefims
Beseinsiuunnguiady anunsavinenguligniessesas 84.7 uasmsiinTevinisannegaedafin anunsavinue
nquldgniesiosas 84.3

ideanunsafinnsunisiunenguisdufinfudsesilinansiuenguligndeannnit 2 3Bdandn 1wy
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Abstract

Three environmentally friendly extraction methods (wet extraction (WE),
solvent free microwave extraction (SFME) and autoclave sterilized extraction (ASE))
were used to investigate the optimal method of extracting crocodile (Crocodylus
siamensis) oil in order to analyze the influence on chemical, physical and
microbiological properties. The results showed that the extracted oil from SFME had
high quality. The extracted samples had light yellowish color, low peroxide value
(2.42+0.15 meq peroxide/kg oil), low TBARs value (1.14+0.03 meqg MDA/kg oil), and
were free from microbial contaminants. Our results indicate that SFME offers an

efficient, safe, and cost effective method of extraction of crocodile oil.

Keywords: Crocodile oil, extraction, peroxide value.

Introduction

The main products for the crocodile industry are luxury leather products.
Crocodile meat is a secondary product that has served as an important source of
protein for the human diet. The skin of the Nile crocodile represents about 20% of
the living weight, while total lean meat, fat and bone were present as 60.8%, 12.2%
and 26.6% of the skinless carcass weight respectively (Hoffman et al., 2000).
Generally five species of captive crocodiles occur: (1) Thai freshwater crocodile
(Crocodylus siamensis) is found in Thailand, Cambodia, Vietnam and China (2)
American freshwater crocodile (Alligator mississippiensis) is found in America (3) Nile
crocodile (Crocodylus niloticus) isfound in Zimbabwe, Botswana, Tanzania and
Madagascar (4) sea crocodile (Crocodylus porosus)) is found in Indonesia, Australia,
Malaysia, the Philippines, Papua New Guinea and Thailand and (5) Australian fresh
water crocodile (Crocodylus johnstoni) is found in Australia. C. siamensis is the
freshwater species and famously farm-raised in Thailand. At present, the number of
crocodile farms is increasing. The main purpose of farming is to produce and export

crocodile leather products. Crocodile fat is discarded as waste or used as biodiesel
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(Hoffman, 2008). Normally, the price of crocodile fat tissue is very cheap and it is
currently approximately 0.08USD per kilogram in Thailand.

The oil properties of Siamese crocodile are of interest for two reasons.
Firstly, the commercial production of crocodiles on farms has led to considerable
research into the production of commercial crocodile fat due to the high quantity
available in Thailand. Knowledge of its properties can be used for new product
development or new added value products from crocodile fat. Secondly there are
major differences in the properties of different varieties of crocodile so the
properties of Siamese crocodile oil should be investigated. The maximum melting
points of crocodile fats are around 33-36°C (Osthoff et al., 2010). Crocodile oil is
reddish in colour (Andés, 1989). Moreover, crocodile oil showed biological activities
such as enhanced cutaneous burn wound healing and reduced scar formation (Li et
al,, 2012). It is beneficial in treating a variety of infections. In Africa, crocodile oil is
used for healing conditions such as asthma, emphysema and for a cough (Lindsey et
al,, 1999). There is also evidence of crocodile oil being used traditionally in South
Africa. Many people in South Africa consult traditional healers in rural areas to use
crocodile oil with some herbs to treat chest ailments (Lindsey et al., 1999).

The oil extraction process affects the quantity and quality of the oil
obtained. Mechanical extraction by hydraulic pressure is one of the most common
methods in the oil processing industry. However, the extraction efficiency seldom
reaches 70% when a hydraulic press is used (Owolarafe et al., 2007). A wet process
involving extraction with an organic solvent is widely used for analytical purposes.
However, it has several drawbacks in food applications (Adeniyi and Bawa, 2006).
During the last few vyears, there is more interest in environmentally-friendly
techniques, and hence researchers have tried to develop new eco-friendly
extraction methods such as supercritical fluid extraction (Rai, Mohanty and Bhargava,
2015), pulsed-electric field extraction (Sarkis et al., 2015) and microwave assisted
extraction (Nde, Boldor and Astete, 2015). However, the optimal extraction method
should be simple, safe, reproducible, inexpensive and suitable for industrial

application (Vongsak et al., 2013). Few reports have focused on the composition of
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oil extracted by different methods. Hence, the objectives of this study were to
assess the effect of wet extraction, solvent free microwave extraction and autoclave
sterilized extraction methods on the chemical and physical properties of Siamese

crocodile oil.

Materials and Methods

Materials

Triplicate batches of crocodile (Crocodylus siamensis) fatty tissue were
obtained from the local Sriracha Moda Farm, Chon Buri, Thailand. The crocodile’s
age ranged from 2.5 - 3 years. They were fed with chicken and pork rib cuts from a
manufacturer who certified that the meat was not from diseased animals. The
moisture content of crocodile fatty tissues on a dry weight basis according to AOAC
(1990) was in the range from 11.5-13.2%. The crocodile fatty tissue (Figure 1) was
obtained after peeling off the leather and was frozen at a temperature of -18 °C by
the manufacturer. The crude fat samples were transported to the laboratory in the

frozen state and were immediately stored at -40 °C until they were extracted.

Figure 1: Crocodile leaf fat obtained after skin removal by the crocodile leather

manufacturer.
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Extraction of crocodile oil

L] A wet extraction method; Crocodile leaf fat (1 kg) was prepared by
cutting fatty tissue into 1xIx1 cm?® pieces. After that, the fat was spread (with a
thickness of 2 cm) onto the plate and subjected to steam at 50°C and70°C for 60
min. Fine particles in the expressed oil were separated by passing the oil through
cheesecloth. The obtained fat was centrifuged at 1800xg for 30 min to obtain the
upper oil layer. Anhydrous sodium sulfate (Na,SO4) was added and was in contact
with the fat for 2 h to remove moisture. The final extracted oil was collected and

stored at4°C until subsequent analysis.

° A laboratory solvent free microwave extraction method; A laboratory
solvent free microwave extraction (LSFME) was performed according to Filly et al.
(2014) in a laboratory microwave oven (Electrolux model EMS3067X, Georgia, USA)
with a maximum power of 900 W. The experimental SFME variables were optimized
in order to maximize the oil yield. In a typical SFME procedure performed at
atmospheric pressure, 250 g of frozen leaf crocodile fat was heated using a fixed
power of 150 W for 5 and 8 min without adding any solvent or water. The oil and
water was simply separated by decantation. The obtained oil was centrifuged at
1800xg for 30 min before the upper oil layer was separated. The oil was dried under

anhydrous sodium sulfate and stored at 4°C until used.

o Autoclave sterilized extraction method; Crocodile leaf fat (100 ¢) was
autoclaved for 15 and 30 min at 121°C in order to destroy endogenous enzymatic
activities and microorganisms. After that, the crocodile oil separation was obtained

in the same way as described for the wet extraction method.

Determination of extraction ratio
The extraction ratio (ER) was measured according to the method reported by
Zaidul et al. (2007). ER is based on the amount of extracted oil relative to the total

amount of oil in the sample.
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Determination of colour

The colour of crocodile oil was measured with a Spectrophotometer (Minolta
CM-3500d, Tokyo, Japan) according to Maisuthisakul and Changchub (2014). In
addition, the chroma (C) value indicated colour intensity or saturation, calculated as
C = (@*2+b*2)"2, and the Hue angle was calculated as H° = tan™! (b*/a*) (Bao et al.,

2005).

Determination of chemical properties

Peroxide value (PV) was evaluated according to AOCS official method Cd 8-
53 (1990) with an automatic titrator (Mettler-Toledo model DL 5X, Switzerland)
equipped with stirrer and redox electrode. The thiobarbituric acid reactive
substances value (TBARS) was measured according to the method described by
Buege and Aust (1978)A standard «curve was prepared usingl,1,3,3-
tetramethoxypropane (MDA) and TBARS was expressed as mg of MDA equivalents/kg

sample.

Determination of Salmonella spp., Clostridium perfringens, and
Staphylococcus aureus

Salmonella spp. was determined according to 1ISO 6579 (2002). Moreover,
Clostridium perfringens (In house method based on FDA BAM, 2001), Staphylococcus
aureus (AOAC Official Method 2003.07, 2012) were also determined.

Statistical analysis

Each experiment, from sample preparation to analysis, was repeated in
triplicate, and the data were analyzed by SPSS software program (SPSS Inc., Chicago,
IL, USA). The general linear model procedure was applied and Duncan’s multiple
range test was used to compare the mean values with significant differences at
p<0.05. Mean values and pooled standard error of the mean (SEM) were then

calculated.
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Results and Discussion

Crocodile oil is currently discarded as waste or sold very cheaply for use as
biodiesel. Hence, new product development from crocodile oil is interesting for
value added products. During crocodile skin preparation, meat and fat are removed
quickly from the skin to avoid bacterial contamination. The leaf fats are obtained
from the crocodile skin process. Environmentally friendly extraction techniques with
increased productivity should be considered for crocodile oil commercial utilization.
Hence, a wet extraction (WE), solvent free microwave extraction (SFME) and
autoclave sterilized extraction (ASE) were selected for study in this research. The
most suitable sample extraction method was assessed based on the high extraction
ratio, low peroxide value (PV) and thiobarbituric acid and reactive substances
(TBARs) value.

The effects of different extraction methods on extraction ratio and colour
are shown in Table 1. After microwave heating, the temperature of the internal core
crocodile sample increased to 81.3°C and 103.5°C at 5 and 8 min, respectively. The
fat content of the crocodile leaf fat sample was 78.4% (db). The extraction ratio
varied considerably between samples, from 0.513 to 0.987. The obtained yield from
SFME (150 W for 8 min) was comparable to that from the WE (70°C for 60 min)
procedure, which was in agreement with Filly et al. (2014) who reported that the
extraction yield of herb essential oil was similar when isolated by a solvent-free
microwave extraction procedure and a hydro distillation procedure. The microwave
extraction was performed for 8 min without adding any solvent or water. It is a
rapid technique and uses less energy. The heating is applied directly to the samples
and the container does not absorb microwave radiation. In contrast, the wet
extraction procedure involves heat transmitted by conduction and convection. With
the shorter extraction time, high extraction efficiency and good oil quality are

obtained (Ballard et al., 2010).
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The hue-angle is the parameter that has been designated to assess the
intensity of reddish, greenish and other colour components. The hue values of
crocodile oil samples ranged from 54.3-57.1, which denote a yellowish colour.
However, the oils were lighter yellow than values reported for sardine oil (80.39—
90.76) (Garcla-Moreno et al,, 2013). The hue angle value of crocodile oil extracted
by the SFME technique showed the lightest yellow colour compared to WE and ASE
(Table 1).

The effects of different extraction methods on PV and TBARs are shown in
Table 2. The peroxide value is used to measure the extent of lipid oxidation, which
causes rancidity, since it is a value that indicates the primary oxidation products
present in the oil. PV can be determined spectrophotometrically by measuring the
ability of lipid hydroperoxides to oxidize ferrous to ferric ions, which are complexed
by either thiocyanate or xylenol orange to form red-violet or blue-purple
chromophores, respectively (Eymard and Genot, 2003). Typically, an acceptable PV
is less than 5 meqg/kg for refined fish oil and higher PV values up to 20 meg/kg are
acceptable for plant oils (Let, Jacobsen, & Meyer, 2005). The PV of all extracted
crocodile oil samples were less than the acceptable PV values for marine oils of 5
meg/ke. These values indicated that all extracted oil samples were not rancid. PV
and TBARs values of SFME extracted oil (150W for 5 min and 150W for 8 min) were
similar to those of WE (50°C for 60 min) which were the lowest values. These
conditions gave good quality oil samples. The TBARs values of crocodile oil samples
were similar to those of sardine and blue fish muscle (Tokur and Korkmaz, 2007). All

extracted oil samples showed no microbial contamination.
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Table 1 Characteristics of crocodile oil extracted by different extraction methods

¥

Extraction  Condition Extraction Colour
method ratio
Hue angle Chroma (C)
(H°)
WE 50°C, 60 min 0.681°+0.003 57.1°¢4+0.2 0.572°+0.003
70°C, 60 min  0.987€4+0.010 54.3°°40.1 0.661 °+0.005
ME 150W, 5 min 0.78194+0.004 56.8°9+0.1 0.570 #+0.004
150W, 8 min  0.971°+0.007 53.6°°+0.3 0.659 ©+0.003
SE 121°C, 15 min  0.513°+0.002 56.3°°+0.2 0.569 #+0.006
121°C, 30 min  0.661°+0.004 56.1°°40.1 0.660 °+0.001

*Dry weight basis of crocodile oil; Means of three replications+SD (standard deviation); Different superscript letters mean

significant differences (P<0.05) between conditions in each column.

WE means a wet extraction.

SFME means solvent free microwave extraction.

ASE means autoclave sterilized extraction.
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Table 2 Effect of different extraction methods on chemical and microbiological

properties of crocodile oil samples®.

Extraction Condition Y TBARs Salmonell  Clostridium  Staphylococ
method (meq (meq a spp. perfringens  cus aureus
peroxide/Kg MDA/kg  (Log,(CFU/  (Log,(CFU/g  (Log,,CFU/g
oil) oil) goil)™ oi)™

WE 50°C, 60 min 2.51%°40.18  1.17°+0.02 ND ND ND

70°C, 60 min  2.63°+0.12  1.38°+0.04 ND ND ND

ME 150W, 5 min 2.38°+0.11 1.15°+0.01 ND ND ND

150w, 8 min 2.42°40.15 1.14°+0.03 ND ND ND

SE 121°C, 15 min 2.98°+0.17 2.38°+0.11 ND ND ND

121°C, 30 min 3.75°40.21  2.97°+0.26 ND ND ND

*Dry weight basis of crocodile oil; Means of three replications+SD (standard deviation); Different superscript letters mean

significant differences (P<0.05) between conditions in each column.

WE means a wet extraction.

SFME means solvent free microwave extraction.

ASE means autoclave sterilized extraction.

ND means not detected.

Conclusion

It can be concluded that Siamese crocodile oil from solvent free microwave

extraction (SFME) was of higher quality than that prepared by autoclave sterilized

extraction (ASE) and wet extraction methods. Extraction method affected peroxide

value (PV), thiobarbituric acid and reactive substances (TBARs) and yellowish color.
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