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Abstract

Investigation on the chemical constituents, cytotoxicity, inhibitory effect on nitric oxide (NO) production and (-glucosidase
activity, and anti-oxidant activity of the ethanol leaf extract from Vernonia amygdalina Del. (LEVA) revealed that using
Gas Chromatograph-Mass Spectrometer (GC-MS), ten chemical compounds, benzoic acid, neophytadiene, xylocaine,
hexadecanoic acid, hexadecanoic acid ethyl ether, phytol, (z,z) -9,12-octadecadienoic acid, (z,z,z) -9,12,15-octadecatrien-
1-0l, (z,z,2) -9,12,15-octadecatrienoic acid ethyl ester, and octadecanoic acid were present in LEVA. Some chemicals
found in LEVA are being active compounds responded to the activities of LEVA. In addition, LEVA was cytotoxic to
LPS-stimulated RAW 246.7 macrophages with IC50 value of 110.02+0.86 pg/ml. Moreover, LEVA exhibited inhibition
of nitric oxide (NO) production and O-glucosidase activity, and possessed DPPH scavenging property. LEVA exerted
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anti-inlammatory activity via an inhibition on NO production, an antidiabetic effect via an inhibition on O-glucosidase

activity, and antioxidant activity via DPPH scavenging. It is likely that the bioactive compounds present in LEVA are

responses to these activities. In additions the present study supported the traditional use of V. amygdalina for the

diabetic treatment. However, application of high amount of this plant should be considered.

Keywords: Vernonia amygdalina, O-glucosidase, anti-oxidant activity, anti-inflammatory activity
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qvﬁ; mﬁ@maamiaaﬂqwﬁgﬁ'&ﬁ"lximﬂﬁfﬂ nwidoassit
solddneiinduienfuasdUsznaumaeiivasanatia
Welinmuriievasmsddnyiifvadasiunsaanang
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waz@nmnalnlunisesngnivessnsaiataninesly
Wwaniy $9Usznaudis msdneignieiunis
snuaulasmnasaunisiusenisairsluasneanlod
AnnaniewumulagmaseunsTusInsiew
vadlauloiuaar-ngladias LLazﬁﬂmqw'ﬁfﬁma%a
darzlasninaseunisindnayyadasz DPPH TN
Anmenuiufivdaasdadonsn tisliinany
Tulaluanudasadodenmsinluls

%

6 A o
qu‘ijizﬁx‘iﬂ?lﬂdﬂ'li']%ﬂ
A R & a & A
LN FANE8IAUIENaUNIILAN ANl uN 6
fo. & a a o
L“]jaa{ f]ﬂﬁilu&ldﬂ']ﬁwﬂ@]vLu@liﬂaﬂﬂvL‘]j@TLLa$ﬂ'ﬁY]’]\‘]'1u°lla\‘i
& £ o a
LS%VLGBITLLBGW’]QEI-IQ‘TL@@ 5’33J‘Y]~3I]‘Y]'ﬁ@l']%a‘1é¥ﬂaﬁi$°ﬂ€]\‘i
ﬁ']iﬁﬁ@LEWH%E]EQIU%%’]%L%’]L%']'U

Q 9
-

'3 Aaa
AAA aﬂﬂ‘im Llagﬁﬁﬁﬂﬂq
1. AN 1g lwn1939
“ fe L X 4 .
ANl un15398a59% An TURWIBLRILATY
(Vernonia amygdalina Del.) %diﬁ%UﬂﬂﬂuagLﬂiﬁzﬁ
= Af o v o ond = Q >
N WAL NaInNT duannasin sunasyys Janda

ﬂnumﬁ

dAurunnlunnuannds nudasgnnwns
L@LnIE ﬁag’lumuaqﬂwsﬁmaﬁ fuanaadrin 81Lna
f13 dmiadnunil lasdvluluszozluwaana da
Tuilsiuriuszlaisanamanly fianwouzauysol Unaan
150 LAZUURIYINANY MNAUND %dﬂgﬂ@‘f’mauﬁnm%um
luwadinathuw JanTauasuiun ﬁwaw@ucﬁmﬂﬂ
winanawlylia=didunay ﬁuﬁﬂﬁ%’umiﬂﬁﬂ EH
ﬂ’li@LLﬂluﬁﬂ’]Wﬁdﬁﬁu Ao Wldsuusuan wazgunnd
Tusnwadanialy Uneanmsldased Smssain
WIIUAU lﬁﬂﬂmﬂﬁwﬁﬂﬁuﬂ%ﬂ ANANNLANZ TR
mawsnpeiiz ivluRelilddsunmdsmelunSadon
mnﬁuﬁ‘*ﬁﬁﬂgnmwﬁmﬁu ﬁﬁmqﬂ‘s:mm 17 3w
wanodu laufulugaghianuaasen luiuf 18 unmax
W.A. 2564 GatafiY larunIaTIIRa LI N YU N UTAY
lag fraomana13d a3. auad oMz Ma3nTinen
AUANLIARNT VHINLIFUNIIEITANN TIBENINTTIA
lifuws 1au3%a BNOP/BIONVA-001 tAuSnunlifivas
YHUAN9399n81 N103TTINYT AmAINeIaRas
umInapinaluladnousaaiayy’ dunedyy’ iwia
Unumi

2. NMIASYNFITANAIN IR IBLALADY
dlunuinannionsiusivle vidneday
szt mans g a3s Waldazena wazidunnsudads

J Sci Technol MSU

Uwiouw Fuduiuang feoludsuliuionarszanm
NN ﬁﬁmauluﬁauaﬁauﬁqmwgﬁ 50 a9FLTaLTE &
IUNTEAILKS UAIUNNLA SoudIBAZUNTI TRITile
ldvinmsanaaindsni13uas Buddhakala & Talubmook,
(2020) lasn13nain (Maceration) lu@avinazans da
LNIUBR 95% MUAATIEIUVBINILURUIIWNATE 400
n¥u: datanuen 1 a3 nindunanililulnaut
Huszozm 1 §ew ioasuimua nsassunawlas
l#nsza1¥nTad No.1 (Whatman International Ltd.) Lﬁ'a
wenmnean isuinsasldunvimszve tieinda
dvnazae laglia%es Rotary evaporator aunsznale
sufilduasatiangny (Crude extract) Snuwdmwniosas
YIRNIANG (% Yield) ﬁnnﬁmﬁfﬂmaamiaﬁ'ﬂﬁvlﬁ(105.22
n3uv) waztinwiinmslufaRinanaiie (973.34 n3u) &9
@@ % Yield winfu10.81% miﬁ;miaﬁ'@ﬁvl,é'l,um"ﬁuz
AHunse s g audn LLa:Lﬁu%fnmvliﬁqmmgﬁ 4°C
iasamyiin U4 ee
3. Mm3aziasalsznaumaiad

iansaianle WA neimasddsznaumaad
é’mm%‘aa Gas Chromatograph-Mass Spectrometer
(GC-MS) lagdsnviiiasess m drineasiiaingmans
LAZMINAREY T1 1 91ANFLEIFITINITIN WA BNNEY
FIVMUAIUNT Sunewalng J9nIasIaal MIaTIada
feasos GC-Ms Tuadsil IFusadiaow 99.99% 1iludann
waznod Nl de Agilent- CP9205 VF-WAXms (30
mx 0.25 ¥ x 0.25 ¥a) AFsaTMIlng 1 vamnd lag
ﬁqmwnﬂﬁﬁuﬁumamaé’uﬁﬁ 45°C 1Juaan 2 wifi a7n
o Lﬁuqmﬁgﬁlué“@m 4.5 °C/w17 auile 250°C Ua239
dasmesay §mIud1uMass Spectrometer Hgmnni
yasunasniindlanasaufi 230 °C TOELIERE b
Fauundi 150 °C wé’amumad%Lﬁﬂmsauﬁéa’ﬁuiuLaqa
YRIFIILYINNAY 70 eV ﬁayaﬁiﬁmnmﬁmm:ﬁﬁﬂﬂ
wWisuifinuiudayalu Wiley uwaz National Institute of

Science and Technology library

4. nmidnsanainisnoisas
nageuANUIUNEGALTARUBIENIRNALENIUER
lunuwuannis luiwadidaiieas1n (RAW 264.7
macrophages) ﬁgﬂﬂi:ﬁuﬁwmi Lipopolysaccharide
(LPS ; Sigma-Aldrich, St. Louis, MO, USA) §1%3ULTas
I fa \wa8 RAW 264.7 %aa’m the American Type
Culture Collection, ATCC®TIB-71™ aﬁ%fgam’%m Lgm
Lf']jat;slum%ﬁ Dulbecco’s modified Eagle’s medium
(DMEM, ATCC® 30-2002™ USA) fa5usiy 5% Fetal

bovine serum LLAz1% Antibiotics, Penicillin-Streptomycin
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IREILTRE RAW 264.7 luma@iﬂmuw (Flask) wagiia
Iumuw (5%CO Incubator) ‘ﬂanmmJ 37 °C w1 72
mm \fansy 24 Halug @@anmsmmmuaaﬂ WaY
f9LTAReRE PBS LLN?L@I&JE]’]W]SLGU\‘]L‘I?NNLLUU&’]LE%E‘H
(DMEM+10%FBS+1%P/S) wisani inliirasnszans

dndulradiaen s adn9adlaNe BUIIUIBLTART ba

gmsultluminaseuanuiufiudeimas waznydui
MINEA Uasae-anloe lasyinn1si3ea9ias W laainu
Bt 1x10° LTas/AaaaaT Lgmmaﬂuqummugm
(96-well plate) lugiin Alamngd 37°C
NARaUAN N UABVIENTRNALENIHDA LU
WUIBLALAY @833 3-[4, 5-Dimethylthiazol-2-yl]-2,5
diphenyl tetrazolium bromide (MTT) assay %dﬁmmm
NIDVDY Threrapanithan et al., (2015) WLaz Bahuguna

etal., (2017) lashanIana lUaNazaue eI IREILTAR

Ifanudiudu 25, 50, 100, 150, 200, 250, 500, 750
wae 1,000 tulasnw/aasaas @ﬂmmn'gmmaﬁmwaaﬂ
828149628 Phosphate buffer solution (PBS) mn&u
LANRITAEANLAHNNARDY ﬁmwmﬁaﬁm@mq fia 25,
50, 100, 150, 200, 250, 500, 750 waz 1,000 lulasna/
afaas 37Ny LPS 1 lulasnSu/dafdas sande
FIRZANYAILAVTIVIN (Dimethyl sulfoxide, DMSO)
uwaziB9ay (Blank) adlungainz 1889 uu‘ﬂamvmu 37°C
Hwaan 24 $9lug ﬂaaﬂmsﬁaaamanumian@ Wt
24 2109 1aATURALA @@mmﬂ,'gﬂmaﬁﬁmaﬂ LR
W@uanIazany MTT anadudu 5 lulasnSw/aafans
Usuas 50 lulasfiasmay ez TLRBILTRA LMY 150
lulasfasmau ﬂmﬁqmﬂgﬁ 37°C W 2-4 219 29
a3aeano W WziAesie Bussazans DMSO au
SIEGI 0.5% Y30195100 lalasaas weniung Wads
ALND% NI mvl,ﬂmmmm@ﬂauLLa\mmmmaﬂau
570 W IHNas Mo oudnINTInvawas (%
Cell viability) 31N&NN3

o e ad o v o Ao § w ¢ = €
‘Hﬂﬁ'ﬁﬁﬂ@l‘ﬂizﬂ‘uﬂ'ﬂNL"HN‘H%'YWI']EL%Lﬂ?J‘SL‘D"H;@]

Ada & ' = o &
miiFiasaavatiaas §9ni1 80% Lilunsnsnisduds
nINaa luaIneaanboe

5. msnagaunsiugsnsaanluasneanlsod
nagaumsiufisminaaluasnaenlad laams
Tensitinmlulain (Nitite) dapga Griess Reagent
kit lEL6T B TANAT3% (Nitrite standard) Aivil#iFaang
e PBS I ldnnaidadu 0, 1.56, 3.13, 6.25, 12.5, 25, 50
uaz 100 lulasTuand 99nsin shansazane Sulfanilamide
N-1-Napthylethylenediamine dihydrochloride (NED) LA
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5

a9luaINAIzIN L8NNI I TR AT H WA TR S
aafia wanaz 50 lulasias uulmm ﬁamwnwaa
W% 5-10 w1 mmmﬂauuammmmmau 570
W luuas mmﬂ"l.ﬁ”l,ﬂmmmanaiLsnummiwmmi

NEA leInaankrd NINNNT

oD = mmi@ﬂnﬁmmmaommuqu

control

oD = ﬁ’]ﬂ’]i(ﬂ(ﬂﬂﬁuuﬁdﬂlﬂﬁ’q@ﬂ@ﬁﬂﬂ

sample

Aruamnial IC (AnudTusasssaian
mJmmmamvl,umﬂaan"lfm?'lmasm 50) NNTWANY
FURUTITWINANUTNTUVBIFNTRAA AUALL BT TUG
mitiudiimsnaaluesnaan o udiReufsuiumds,

N38NL&U Diclofenac

6. MInagaUMsHusInsieuadtanlHiuaar-
ngfﬂ%ma

nagaumsfufiminonvesawlodionlss
LLéJﬂW’]-ﬂgIﬂgfiLﬂa 833 p-Nitrophenol colorimetric 14
mi“{maa\‘i‘ﬁl"ﬁ p-Nitrophenyl-alpha-D-glucopyranosidae
(PNP-G) 1IuFUAIATN (Substrate) tawlmiiuaarr-ngla
Fragazvijisenlalaslada (Hydrolysis) iy PNP-G
VL@TLﬂuﬁ'lmaﬂQIﬂa waz p-Nitrophenol &allusnsazans
s #ndas Fmmaseudedificaudasnainisnms
2849 Dong et al., (2012) laswauansanafinnududu
@i’]\‘ls] (3, 1.5, 0.75, 0.375, 0.187, 0.094, 0.47 .8z 0.023
FaRNTV/ABRNAT) ’1T8ZANY PBS anUuT® 0.1 M,
pH 6.8 USu1a3 60 lulasaas aumuansazansLas Lo
uwaavh-ngladias (Baker's yeast Ol-glucosidase) A3
g 0.06 Wik (unit) Usanas 50 lulasaas sialuvad
gyl 37°C 1w 20 wifl PMNTwANETIATae 1.3
mM p-PNP-G 15ana35 50 lulasans wawliidniu uadl
gangd 37°C 1Huaan 20 wifi uaddn Na CO anu
ingu 1 M UTanas 160 lulasiay Tadnisganiuugs
finnupnanau 405 wiluiwns dauia3es UVM 340
Microplate Reader lalsenazanlus (Acarbose) 1w
MAUAULEILIN (Positive control) MwimamienTasaz
luHWiﬁuﬂy'amiﬁwmwuaaLauVLsnﬁLLaaWW-ﬂQIﬂ%ma (%
Ol-glucosidase inhibition) IMNFUNTT

Ao @hmig@ﬂﬁmmwmmmuqu

control

Aa ANNIQANAKUFITRITANATDY

sample
AuIUMAN IC_ mammmmmmaommn@
ﬂmmmzmmmsmmumaaLauvlfnml,aam ﬂﬂIﬂsﬁL@]ﬁ
ld@¥anaz 50) nnTIWANNFURUTTETAIIANNTNTY
YBIRIIFNG NUT088TAITTUTINITVINN VD940 Les
a = = s l{
LLaﬂW’]-ﬂ@IﬂsﬁL(ﬂﬁ WIsusuN U981 Acarbose
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7. nqsﬁanqn§é’w%atma8ﬁsz

wwaaquéﬁmawaﬁmmaamsaﬁmamuaa
lupwuiawnis las3% 2,2- Diphenyl-1-picrylhydrazyl
(DPPH) radical scavenging assay lasaaudasannitms
984 Villano et al., (2007) fia LaT8ug1T8<a18 DPPH A4
LNTW 0.06 UARNIW/ANFANT LASRIINAROL (RITRNG
LM UEA LURUIWRLWIE LaZRT Butylated hydroxytoluene
(BHT) @nuLtut 1.6, 0.8, 0.4, 0.2, 0.1, 0.05, 0.025 Las
0.0125 Aa8NTN/1.5 UARAAT URITNARDULARZAULTN
Tu J33na3 150 lulasias iduaslunguuaiinunaseu
(96-well plate) LAILANRITAZA1Y DPPH UTu1as 150
lulasias ﬂﬁaﬂﬂuﬁﬁmﬂunm 20 w17l nasaNIL Ta
mmiﬂﬂﬂauummmﬂiad UVM 340 Microplate Reader
fianwmein 517 wilwaes Awismidasidudns
fndnauyadasz DPPH (% DPPH scavenging) lagld
]UNN3

A AMIANAUUAIVBITAAILAN

control

Ao ANMIANAUUEIVBITANATDY

sample

fwImA IC_ Ao anududusasmsanan
mu’ﬁnﬁ’mawaamﬂéﬁaﬂaz 50 MANNANVTFUAUS
TERigaNuITuTueIasananuLlaSiguwan13i19a
anyadssz DPPH

8. mﬁms’mﬁﬁagamaaﬁﬁ
indayafildlddrwrmmdrafidiugin laun

o9

. = . a = o o A9 o
AANEY ATAIMUANALARDULRRE ANIDURE ﬂlﬂ%lﬂ“(]vl(ﬂ

urastdudadorianuaaanfawiany (MeantSEM)
v a Lo o A v .

MINATNLAFTNL T2 ENTFUNBS LU AN 0L BILFW (Linear
regression analysis) INMTIATITAANNLLTUTIN LAz
'3mmzﬁmwLmﬂ@hwauwiazmjuﬁ'saammﬂil’agamu
LHNWNIINAaBILUL Complete Randomized Design (CRD)
o A&

J9TeazidadaluUi

8.1 fwmmnTasazlunsisiavaaas (% Cell
. e ) 6 & 6 & a ]
viability) ¥htawatuunTnLaadtl ot guanulun e a
a8 RAW 264.7 cells

8.2 ﬁ,’wi’mﬁg@ﬂﬁmmwawqmmuqmmz
q@wmau”lﬂﬁwmmmﬂ'ﬁasa:lumsﬂ'usﬁ'qmmam

a & ' a o R
Tuasnoanlad waznien IC, 1nmMyleneiauszEns

FUNUTLUUDANa8LEILEW (Linear regression analysis)
senianuduTusssasatanuafasaslunisiud
AsKaalwasneanlos wadSouisunusndiwnis
9NLEU Diclofenac @88 0iGNaRaLLLY Student-t test

8.3 AMUIWIANA3a m:’tumsﬁw%’ﬂa%a DPPH

[
LAZATWITURIAN |C50 1NN me:ﬁauﬂimﬂmuwuf

J Sci Technol MSU

LULNANBULTILEW (Linear regression analysis) 3%313
AMuLNTwIaIEIRNANUMITAAaYadaIE DPPH 61
Tsunsu Microsoft Excel wdai3suiisuiugnivesans
BHT ¢neali@nasauluy Student-t test

8.4 fwawnenosaslumsiufinsiues
oulaaiiaan- ﬂaIﬂsﬁma LATWIFN IC a’mn’mmm "
auﬂi”aﬂﬁa&lwummunﬂﬂaUL"H\‘]Lau (Llnear regression
analysis) T2WIN9AMULTUTWYBIRITANANLI DR
miﬁ‘uﬁv'dmsﬁ'm'mmaaLauvlfnﬁLLaaW'l-nQIﬂ%ma L&
WIsuh EI‘Lqu‘I"LIE]YI?;"IJEN 81 Acarbose MIURDANAROLLLL
Student-t test

8.5 finn1sitaszianuundsdsiwniade
(One-way analysis of variance ; One-way ANOVA) LLaz
'3mezﬁmmme@hwadl,wiazmjuﬁaas;m@T'sy"?% Least
significant difference (LSD), Student-t test L8z Duncan
multiple range test (DMRT) mmmmﬁuﬁuﬁmaﬁaga
I@ﬂlﬂﬂmmué’]ﬁagﬂ SPSS fnuamaNuLEaiung
aAGRszaU 95 1Wafiiud (0<0.05)

'3
HALAZIIIUNANITNANDI
I3 s
1. avadsznaunietadl
N33R ITHReIRYTENUNIILANVBIENIEN®
LANIWARURUIBLAIRTY F2ULATa9 GC-MS WURIT
fagAsansnuansialasiwin 10 oéia laun Benzoic
acid, Neophytadiene, Xylocaine, Hexadecanoic acid,
Phytol, (z,2) -9,12-

Octadecadienoic acid, (z,z,z) -9,12,15-Octadecatrien-1-ol,

Hexadecanoic acid ethyl ether,

(z,z,z) -9,12,15-Octadecatrienoic acid, ethyl ester LLaz
Octadecanoic acid #31882LD8AVBIFNTHARZTAA AILRAS
lu Table 1 uag Figure 1

NNTAN®INNLENETT WULN n-Hexadecanoic
acid 1Junsalufudud Sqnsdunissniaunasdi
mi,%laaa‘iz (Vasudevan et al., 2012 ; Ponnamma et al.,
2012 ; Ruvanthika, Manikandan & Lalitha, 2016 ; Chitra
and Karthikeyan, 2018) Phytol WJusnsdsznauinesilu
famauddlunsdueuyadas: dunIaniay wazdu
msﬁﬁwmahtﬁé‘a@ga (Santos et al., 2013 ; Costa et al.,
2016 ; de Moraes et al., 2014 ; Rye et al., 2011
et al., 2020 ; Silva et al., 2014 ; Harish et al., 2021 ;
Chitra & Karthikeyan, 2018) 9,12-Octadecadienoic acid,
z.2)Dunselasliduisniu fanidufimsinn
maamu%ﬁuaaﬂw-n;ﬂa%ma LLa:qwéﬁwuatggaﬁai:
(Gunasekarana, et al., 2013) lLas 9,12,15-Octadecatrienoic
acid, (2,2.2) -funsaladwlidud wazilunsaludu

; Islam
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waRsin ﬁqw%ﬁmawa'ﬁm: LLa:ﬂﬂLﬁfaﬂﬁﬂ@l’mlu
Chl (Barre, 2017 ; Blondeau et al., 2014) NMIWURIT
waitluansaiatanneslunuuianis Jousaald
Wini1 druniisresasasadniinasdisznouluas
FAALANUR AU BN ﬁﬁauﬁwlﬁawsaﬁwﬁqw§
fufsnsndaluesnasnloduasnsvinanvesionlssd
LLaaW’]—ﬂgIﬂ‘TjLﬂﬁ LLa:qWBf@‘Tmmwaﬁai: nan Il
aSsil sanadastUNANTITHUaY Alara ef al., (2017) 7
AaNeAmIrnarmmaisg s GC-MS wuin mIana
nwanie dsznaumessiaiinan 11 afa deznay
@28 Phytol (43.69%), (z,z,z) -Methyl ester-9,12,15-
Octadecatrienoic acid (17.60%), 2-Methyl-3-hexanol
(6.83%), Ethyl ester-9,12-octadecadienoic acid (6.07%),
Ethyl ester linoleic acid (5.19%), Ethyl ester hexadecanoic
acid (5.06), Heneicosane (4.15%), Heptacosane (3.25%)
WazE8u g Hounn 3%

agialsfiany sfiavasssiaiinuluansaia
Tuwwmannislunmsinsaiedl wandnsannd Dégbé
et al., (2018) filaTeeuly Inssadaaniues uaz
ssanalalasiemuaalunmnu-iawiod uaa (Phenols)

Chemical constituents, cytotoxicity, inhibitory effect on nitric oxide
production, a-glucosidase activity, and antioxidant activity...

7

Wanlanasd (Flavonoids) Gs¥nms3ta =¥ Total phenols
1ae143% Folin-Ciocal-teu method Waz3LATz% Total
Favonoids @835 Aluminium chloride colorimetric
method LazdNUITBVAY Usunomena & Ngozi (2016) i
Annzdasalsznaumataiilaglditanasgiusmiung
@li'sﬁ]Wﬂmﬂﬁ (Phytochemical screening) WU Tuans
FAALEMUBA LRI WALATY § Wanluasd (Flavonoids)
daAaand (Alkaloids) a1lUfiu (Saponins) unuiiu
(Tannins) lasimestuasd (Triterpenoids) SIGRRRIL
(Steroids) ﬁ’]@l’m%@’sﬁf (Reducing sugars) uazlna
la'lod (Cardiac glycosides) walaidl waunsailuu

(Anthraquinones)

2. anatilnisaaisas

mnasavaNnuduinedaisasuasanIaiaem
UBRMAUMIWALATY 1apAT MTT assayWuin #adann
\ma8 RAW 264.7 ldduiaiussaiafinnuiduduee g
fla 25, 50, 100, 150, 200 waz 250 hulaTnSw/AaaaaT
wasidudmsteadiavadwas 1w 102.93+ 1.67, 104.25+
2.89, 85.87+3.92, 34.33+£2.23, 5.59£0.13 LLaz 5.48+0.03
% QIURIAL

Table1  Major identifiged chemical constituents of ethanol leaf extract from V. amygdalina (LEVA)

GC Peak No. Component RT Compound Name Formula % Area
1 4.25 Benzoic acid CGHSCOOH 0.92
2 12.24 Neophytadiene CZOH35 3.60
3 13.30 Xylocaine CMHHNZO 0.72
4 13.83 Hexadecanoic acid CmHSzO2 14.08
5 14.18 Hexadecanoic acid,ethyl ether CmHSGO2 5.67
6 15.82 Phytol C,H,.0 30.80
7 16.16 (z,2) -9,12-Octadecadienoic acid CmHSZO2 1.71
8 16.26 (z,z,z) -9,12,15-Octadecatrien-1-ol CmHszO 14.50
9 16.57 (z,z,z) -9,12,15-Octadecatrienoic acid, ethyl ester CwHSOO2 7.14
10 16.49 Octadecanoic acid C H O 3.59

18 36 2
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File C N\MSDChen\ 1\DATANBSBNCALLUS D6 D
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Figure 1 GC/MS chromatogram of chemical constituents of ethanol leaf extract from V. amygdalina (LEVA)

WasiFuan13Taatiavasas wiUIHARWAY
ANV VT UV DIRITRAA TLRAWLATT &IIFAARIIRAAN
anududufigindr 100 lulasniwfiaddas ldifa
anulluiNudarras RAW 264.7 Aa v ldtAan1seangvad

& . o o v o An & <
wiaa (Figure 2) 13anavinliidannissendinnanite
(c,) feniu 110.02:0.86 lulanTu/daddas (Figure
3) sTanaNIzauANNLTNTY 25, 50 waz 100 lulasnIw/

$adaay i lwiasidudy DI TARNTIAT0agINT1 80% 39
anihllflunmmaseunisiuginianialuednaanlad

f51097901 93501 A g AL wR B
wnwamIsneRgeaadesuasdaudiunam STl
aSait ﬁfﬂ‘i%’ﬂn@:wﬁa WU winwanls luaasnany
Hudimas LinaliiAafisniogns lifelszaed niad
anuiduisiios (Akah and Okafor, 1992 ; Njan et al.,
2008 ; Ojiako and Nwanjo, 2006 ; Akowuah et al., 2015 ;
Dégbé et al., 2018 ; Yeap et al., 2013) F9ianvlssany
Tumsivrswanwis WA atlszluzildagunin (Yeap
etal., 2010) mmzﬁﬁn%%’uﬁnn@wﬁa WU AWIHLALAT
pfianuduiie Sualwewlodfifsdesiumsieuaes
§U uAZIETUADLARLADTONANT W uindanyiuang
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ez 29.97+2.58 % auEGU ot Ruuifisufianuidudi
50 lulasnswmaaans smsaraiuimsnaaluasnaanlod
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(Table 3)

'
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o A
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MySNLEY asINaldUsIm NO Winanndu ms3soly
aait e uealurwa I BN TRTUSINT
naaluasnaenlaodld uaasliifiuin asataidgnsem
msniey mamsulunsil seandesiunansnwise
Aawnsiifinudn 1o Tusssaiaannlurmwanwie
faneunsaniay (Adiukwu, ef al, 2013 ; Adedapo
et al., 2014 ; Samuel et al., 2017 ; Kola, 2007 ; Wang

et al., 2020)

Samuel et al., (2017) Wuin natnlunsdunns
SniauveImIaia As anmIeaeufivemasiiaidanana
U fFsusnmiiinnssniauuazansandiaduseslydim
mMiTuaii msaiale-nmuealunmwa iy dums
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Figure 2 Cell viability (%) of RAW 264.7 cells exposed to ethanol leaf extract from V. amygdalina (LEVA)
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Figure 3 Cell viability (LCSO) of RAW 264.7 cells exposed to ethanol leaf extract from V. amygdalin (LEVA)
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Table 2
in LPS-stimulated RAW 264.7 cells

J Sci Technol MSU

Inhibitory effect of ethanol leaf extract from V. amygdalina (LEVA) and Diclofenac on NO production (%)

% Inhibition NO production

Concentrations (ug/mL)

LEVA Diclofenac
25 13.78+2.07° -
50 17.39+2.41% 27.07+1.81"
100 29.97+2.58° -

Values are expressed as means +S.E.M, n= 3 replications ; There was significant difference between means have the different alphabetical super-
scripts (p<0.05) (a and b by least significant difference (LSD), * and ** by Student-t test).

90.00
80.00 s e 4 IC50LEVA =0.28 mg/ml
70.00 1 y = 2.0855In(x) + 78.52 c = 046 mafm
% R2=0.866 50Acarbose g
=)
5 60.00
o
o
5 5000 —— Y
o T T e
S 400 || | e y = 8.6648In(x) + 42.09 —@— Acarbose
s . 2
:g R*=0.9855 LEVA
£ 30.00 .
E ......... LOg (Acarbose)
O\o 2000 WF1 Log | (LEVA)
10.00
0.00

0.00 0.50 1.00 1.50 2.00

Concentrations (mg/ml)

2.50 3.00 3.50

Figure 4 Inhibitory effect of ethanol leaf extract from V. amygdalina (LEVA) and Acarbose on Ol-Glucosidase activity
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wazmtufsmuudsanuanududuuesmsaia Anw
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WiNAU 0.16 UaANITN/AaRaAT (Figure 4) msfufians
rauvasenladueani-ngladias vasansanaiani
woalunmmanwis lumsiiuesil seansasiumyise
a3 Erukainure et al., (2019) ; Alara et al., (2019) ; Saliu
et al., (2012) ; Anh et al., (2021) W8z Zakariya, et al.,

(2020) ANV TITIRWIWAILATY §ITETALONIUEA
ssafiain ssaiadimues mssiefiues susinday
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Iean ssadalunwiwannisfignsiudinisrnam
vadlaulosl d-amylase WAz A-glucosidase a&ndlsAaNy
gnivessrsnaseulunisiudinisrirouaesianlesd
uweavh-naladias %%aqw%fﬁmtmmm %uagjﬁuﬂa%'zﬂu
MINAFOL LTU VAVBIRIENA Seezm lumsliansania
(Ong et al., 2011) uazTHAVIRITRAA (Atangwho et al.,
2013) miﬁ’]ﬁmu (Active compounds) L% Polyphenol i)
ﬁa%’aﬁv&ﬁloﬁL’f’im*ﬂaaﬁumsaanqw%ﬁwmmmmmaq
AWILRLAIY (Ong et al., 2011)
ieuloiuaan-ngladias Dwanloidsrimini

dasuils uazanslulaasadug Widwhaaluanaid,
viu shananglas M3ATuaisil wod msafiaemues
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Figure 5 Antioxidant activities of ethanol leaf extract from V. amygdalina (LEVA) and BHT, using DPPH assay
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Abstract

This quantitative research studied factors affecting consumers buying decisions of customers in Bangkok using social
media. Samples were 400 consumer behaviors in buying decisions about goods by social media. Data were collected
using a questionnaire. Considering the decision to buy goods with social media, involved independent variables as
marketing mixed factors (7Ps) including products, price, distribution channels, market promotion, people, process and
physical evidence. The dependent variable was consumer buying decision about goods by social media. The descriptive
statistics used in this study were frequency, percentage, mean and standard deviation. The Inferential statistics used
in this study included factor analysis and multiple regression analysis techniques. Results indicated that the factors
studied affect consumer buying decisions about goods by social media and included 5 variables: 1) store information,
product information and service process 2) people and products quality 3) market promotion 4) price and 5) image

of products and stores.

The results of the research revealed that all marketing mix ; including place, product, process, personnel,
product quality, promotion, price, and image of product and store, affected consumer buying decisions about goods

on social media.

Keywords: Purchasing decision, Social media, E-commerce business
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NITAFIFUAN.

J298aUNIRILFINNTAA19 (Promotion) A
X4.1 fimsUsm i nudausoding adnsminae,
X4.2 nIPAINIINEILFIUNNTVNY LTW 89 WAN Wan
waa, X4.3 Insudstnansiagnen JEHIERE

(5) v uaaInT (People) Aia X5.1 e
A k3 v = 0/ a v =1 v v
WI0191203NUITEIAEA, X5.2 HU18NIBIT1T89TU
suTnaaudnNLazundynanizninlas, X5.3
Husniaidnvesimlanuiniata

(6) TadueUNIT=UIBNNTIALINNT (Process) fa

X6.1 HTuaonnTiiandeauenine lududan, X6.2
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(7) D298 BaNHMeNIINEAIN (Physical) Aa
X7.1 Ansianuianyfudfiinadanisiiende X7.2
Tayaduindanunuady, X7.3 ddoyavaiguionia
L1 INVBITIUATUEIN
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5. M3aNTRToyan19ana
mMIUszananauuuRauNaanlal lagdtnns
‘vmaﬁaaﬂﬂﬂmmmﬁﬁagﬂmaaﬁ@ amTieses
GE ot
1. mﬁmﬁzﬁﬁagm%amimm (descriptive
statistics) I%Lﬁaa‘ﬁumﬁagaﬁavlﬂ wazthiaualugy
VRN RFOHER @hLa,ﬁlmm:mmﬁmmumm\gm

A

2. mﬁmﬁ:ﬁ”agmmamgmu (inferential

statistic)

2.1 MAANRTY (factor analysis) N30
mjuéf’;LLﬂiﬁ'ﬁmwé’uﬁufﬁu"l’iﬂuﬁﬁﬂﬁa et las
Frusenafianuuiuiidauinwiotdaudain Lol
%‘amwammUéhl,msvlﬁasmﬂiam@uuazamﬁnmuéﬁuﬂi

2.2 mﬁmﬁzﬁawmsn@nam%awvmm
(multiple linear regression) Lﬁ‘aﬂ@]aaummﬁuﬁuﬁ’
snieiudidaszlann Jeduaudszaunmensaana nu
Fudsawda madasuladasuiriunsdsaueanlasl
PBINFUMBELS AseduaNNLTTUNIaAE 95%

NaN13398
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FaRnarunedianaanlan
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;ju‘%lmﬁmﬂ%aauﬁmmmaé’muaaﬂaﬁ lasfidaya
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sTaUMIAn®N uazele s’ﬁaLWﬂmadﬂgué’aaﬂ’mmﬂmg
Wwwangsaaiuiaoa: 74.7 waniduiwamoaadn
Jonar 25.3 mwdau engveingudatsdulngjarlu
729978 26-33 T Fadalusosas 56.6 PBINFUMBELNS
saownwwuhdmulnglsnunmwlaefeailuions: 85.7
vaingudaiiia indnlngwuihdandwiduninnu
vSEnensuwaalduiasas 52.9 09890160 1 TWHNITEW
undnmdaiduiasas 16.5 vaIngudiadne auday
saumsinsnuhdmlnginsdnmegluszaudiyan
araaiduiouar 73.7 sasnsmnfeszauganinyiyanes
dandusenss 23.1 uazszdudniSyanesanduiesa:
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3.3 PINGUAMIBEN MWAGTY waziineldaiodaifon
10,000-20,000 LN mﬂﬁqﬂﬁmﬂﬁaﬂa: 35.8

2 (% a

°ua%1amqummswmisﬁaauﬁﬁmumaé’mu
&V o A o ed v a . '

sawlatl ldun inSadpdaueenlaufiduilnasdiulng
1ﬁﬁﬁa§uﬁﬂﬂaﬂﬁq@ﬁa Facebook fatusasaz 65.4
389893178 Instragram AaLduipuaz 20.6 uazroufige
fa Line Aadusosas 14 aud1ay Uszinnuasduan
QU%Inﬂ%aﬂaﬂﬁq@ﬁa%uﬁm%l%’u Aavdusasay 60.4
sosasundatadaslginigUnsniBiannsefingfadu
v a Qs 6 a a | v
Souar 10.3 NAAAMMLESNANNNNAadwIasas 9.3
amsRsNAaunIauas 5.5 aanasdwradnioy/lseusu
faduiasa: 7 wiFafaiduiasas 3.5 uazdue Aadn
Jeuaz 7

Q’U%Inﬂdaulmﬁmwﬁlums%a%uﬁﬂmu
NIFIANDaWLRIAD LHaua: 2-3 A%9 AaulluTonay 46.1

=) =) g: a &) v o o
JadadNnfaLfonas 1 a3 Aadusagas 20.6 aNE1AU
wazdrwndnadsfiguilnadiulngFefudriiiunis
Finuoawladluudazass Aa FuwIudInT1 1,000 1N
Aatdusasas 43.6 5998901A01WIUIU 1,000-2,000 LN
Aadusaoaz 37.6 aus0y

Table 1 Descriptive statistics of mean and Standard
deviation

Independent variable Mean SD

1. Product factor 4.23 0.10
X1.1 3.94 0.86
X1.2 4.38 0.69
X1.3 4.42 0.68
X1.4 4.49 0.70
X1.5 3.90 0.87
Price factor 4.19 0.14
X2.1 4.33 0.69
X2.2 4.04 0.88
3 Place factor 419 0.11
X3.1 4.32 0.63
X3.2 3.96 0.87
X3.3 4.07 0.81
X3.4 4.42 0.70
4.Promotion factor 3.99 0.04
X4.1 3.98 0.83
X4.2 4.01 0.87
X4.3 3.99 0.91
5. People factor 4.30 0.03
X5.1 4.29 0.75
X5.2 4.24 0.77
X5.3 4.38 0.82
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Table 1 Descriptive statistics of mean and Standard
deviation (cont.)

Independent variable Mean SD
6. Process factor 4.31 0.14
X6.1 4.40 0.59
X6.2 4.30 0.70
X6.3 4.45 0.66
X6.4 4.12 0.96
X6.5 4.29 0.79
7. Physical factor 4.21 0.05
X7.1 4.15 0.76
X7.2 4.31 0.69
X7.3 417 0.78
Independent variable Mean SD
Decisions about goods by social 4.19 0.68
media.

9N Table 1 wuimsdnauladodudriiums
ﬁaﬂuaauvlaﬁmad;ju%IﬂﬂIuLWﬂgqmwumum CEEBIRDH
drrzfailadudindszaunismaasia wuinaanlngd
mmﬁmﬁumnﬁqﬂﬁa adanmedunszuIum IS
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TaoaIndszaunInIaana lawniladun 1 As
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fladunadumen (Price) wuinaulngdenufain
unfigada ManwanzaniugWEUAaLlua LR
4.33 wazvasfigafis nandudgnnihhudeeulaibug
Aatduaafs 4.04 aua1au §audadun 3 fa dJadand
MumMsdadning (Place) wuinaulngiinnufain
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@AY 4.42 399893178 ’INITNDIIRA laraInRaY
gasnsfaidudaiy 4.32 uazdasfigadadainue
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sulngfianufaiuunigada imsfansiudausia
MIVY LTU 89 AN WA Lo AaLduA1aRY 4.01 58989
A A v = Y a & ' A

Wfa umﬂmm'smimg}ﬂmiﬂumaﬂmﬂummaﬂ 3.99
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L uam‘na@ﬂa in1vdse mauwuﬁﬁummmaauﬂ
ammmmuaﬂmﬂummam 3.98 UG §Iwiade
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faaludiadn 4.24 audey suileded 6 aa fladw
maﬁmmtmumﬂﬁu‘%mi (Process) Wui&mlng
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4.19 waza WD BIUUNIATIIN 0.68

2. Mmianiilade (Factor Analysis)

miydenzideyadiamilianeiiady (Factor
Analysis) Lwaﬂumﬂmﬂmuﬂswaumammm@mv\m
7 J398uaz¥iNNNTILATIEARRANN BT (Correlation)
LﬁaﬂmimwmmfﬁuﬁuﬁizmwﬁaLLUsSaﬁJ:@m6] ¥
fu 25 Fulsfiszduioddy 0.05 ldinssiailads
(Extraction) WUy Principal Component Analysis (PCA)
waztialwrininuasasdusznavluiledofiaialed
ANUTALIWINND% FalFITnsnauunuiladuuuy Varimax
Lﬁiaﬁﬂﬁﬁﬁhmué’aLLﬂsﬁaﬂﬁq@] i@ Factor loading 41N
Tundazilads udldinmsflunsdaiusuaniladod
LN ENIINMIN5ANAN Eigenvalue fiunnnin 1 uay
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Table 2  Factor Analysis and Total Variance Explained
Initial Eigenvalues Extraction Sum of Squared Rotation Sum of Squared
Loading Loading
Total % of Cumulative Total % of Cumulative Total % of Cumulative
Variance % Variance % Variance %

1 10.633 42.493 42.493 10.633 42.493 42.493 5.043 20.172 20.172

2 1.959 7.837 50.330 1.959 7.837 50.330 4.405 17.621 37.793

3 1.326 5.304 55.634 1.326 5.304 55.634 2.490 9.962 47.755

4 1.116 4.465 60.099 1.116 4.465 60.099 2.336 9.345 57.099

5 1.063 4.254 64.352 1.063 4.254 64.352 1.813 7.253 64.352

6 0.909 3.637 67.989

7 0.843 3.370 71.360

8 0.729 2917 74.277

9 0.696 2.786 77.062

10 0.617 2.469 79.531

11 0.592 2.366 81.898

12 0.553 2.214 84.111

13 0.522 2.090 86.201

14 0.454 1.818 88.019

15 0.397 1.588 89.607

16 0.345 1.380 90.987

17 0.341 1.365 92.352

18 0.324 1.296 93.648

19 0.304 1.218 94.866

20 0.284 1.134 96.000

21 0.259 1.035 97.035

22 0.218 0.873 97.908

23 0.214 0.856 98.764

24 0.158 0.633 99.397

25 0.151 0.603 100.00

Extraction Method: Principal Component Analysis

27N Table 2 Uk Eigenvalue NAANNINNTT 1
uaz@" Factor Loading va4dnusluiladzazdasliasnin

0.5 wuinlunsafiailadufien Eigenvalue 11nnin 1.00

daudsanindadunguiiadvlnaldnomua 5 nguilady

AaNNTnaduIsaNNwlIUTIUVIN LU TBRTGNNIRNA

1609 64.352% lapdarainuduulsannissnailads

@95 1a38n 1 aSu1eldenas 42.493 19387 2 aTuny
1@5auas 7.837 193un 3 aTunuldsenas 5.304 Tade
4 aFunwleTeuay 4.465 uaz 1387 5 atunelaTeua:

4.254
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Table 3  Rotation Component Matrix

Component
Factor
1 2 3 4 5
X6.2 0.718 0.370
X7.1 0.686 0.366
X3.3 0.664 0,241 0.329
X3.4 0.654 0.376 0.323
X3.1 0.641 0.259 0.216
X6.3 0.632 0.334 0.386
X7.3 0.624 0.211 0.323 0.257
X7.2 0.571 0.307 0.269 0.238
X6.4 0.540 0.290 0.230 0.437
X1.3 0.442 0.404 0.427
X6.1 0.439 0.385 0.200 0.340
X5.3 0.337 0.763
X5.1 0.308 0.746 0.248
X5.2 0.376 0.723 0.242
X1.4 0.320 0.601 0.411
X1.2 0.595 0.402 0.272
X1.5 0.587 0.256 0.296
X2.1 0.209 0.582 0.417
X6.5 0.480 0.507 0.258 0.436
X4.3 0.229 0.769 0.215
X4.2 0.747
X4.1 0.680 0.383
X2.2 0.239 0.756
X1.1 0.219 0.201 0.748
X3.2 0.318 0.316 0.674

Extraction Method: Principal Component Analysis
Rotation Method: Varimax with Kaiser Normalization

2.1 fadpldnmaiensiiladod 1 Bonin H8rIalinuesuasudIn (X7.3), Tanadudiainm
i'Jﬁ]'%'yﬁwuﬁa;&a%uﬁﬁaga%uﬁwLLazﬂszmumﬂﬁﬁms ymade (X7.2), sansaasuniadududild (x6.4),
I@ﬁﬁmﬁugitﬁmmmﬁmﬁnﬁﬁﬁﬁ 1 Lfiaﬁn']iwul,l,nu fimsuenoazBoavesiudasudin (X1.3), Siuaamn
wUuyuaIn (Orthogonal Rotation) fuitursuund  madendeaudidis lidudon (X6.1)

(Varimax Rotation) Aflen Eigenvalue Ao 10.633 1aznay 29 HasutleanniTsiaseiilessd 203809
@ ﬁﬁaamamiﬁﬁ:LﬁuﬁmlnﬁmzJ (X6.2), N394 HaFuduyARNIUAZg T8I FUA I@gﬁmgwﬂﬁ
nangFudfiisdanafenda (x7.1), SUSMAAF o ggeriniiniladad 2 Lﬁaﬁmsmmmmmuqumﬂ
AALAT (X3.3), ANUATIdana lwMIIasIFUM (X3.4), (Orthogonal Rotation) #283%u15usnd (Varimax
mmsnLﬂﬁ']ﬁﬁmﬁ'f’lﬁmmn?ﬁmmjaq‘ma (X3.1), im3 Rotation) fiflén Eigenvalue fia 1.959 Usznaudae Hae
wiimzaziBoamatisziniidanu (x6.3), #9038189  y2ggasmlienusiiefia (x5.3) Hunewiaidnaas
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NUATINALE (X5.1), §u1onIaidinzasuEINNInaey
dmauazuitywianizninled (x5.2), uFaI3UENA
Tarau (X1.4), FAdgmnw (X1.2), Fusndanuuanens
ity (x1.5), TIAANERUALAUNIWEUA
(X2.1), mmmamia;jmw%al,ﬁi’waﬁmvlﬁazmﬂ (XB.5).

2.3 fhdpildanmsiensiiaiod 3 Guni
J998@ I UNIIFILRINNITANA I@ﬂﬁﬁﬂé’&lyiﬂiﬂmdm
ihwiniladed 3 Lﬁaﬁmwagul,mmmmgumﬂ (Orthogonal
Rotation) @183%uiSuund (Varimax Rotation) Afldn
Eigenvalue @a 1.326 Usznaudls Hn1sudsnaignsiie
gﬂﬁﬂmmu (X4.3), ANMIAINITURILFINNITVBLT I
A9 WAN UAN WaN (X4.2), NIUTemFuAuEIwaanu
%‘a'é‘ue] athaminLawe (X4.1),

2.4 fadunldanneziiassn 4 (Sunin
1238eUIaN I@Uﬁ@iﬁé’ugsrﬁmaamﬁmﬁnﬂa%’ﬂﬁ 4.\4la
InInayLNBLULYNAIN (Orthogonal Rotation) 62835
wIsuane (Varimax Rotation) fAflen Eigenvalue fa1.116
QI/ A a k2 Y k2 fdi
ude swmaumgﬂmﬁmmaauvl,auau6] (X2.2).

Factors affecting consumers’s decisions 25
of goods on social media

2.5 faganlaannmdan#iladon 5 Sunin
12U MWW N BT DI RUALAT TN Imﬁ@hé‘uy‘szﬁ
22913 WENTad8N 5 WallmInywuNBLLLYNAIN
(Orthogonal Rotation) d283wisuane (Varimax Rotation)
Aa . A 'Y AA A
7%l Eigenvalue fa 1.063 Usznaueis anulTalFes
2IANFUA (X1.1) uaz Tammaadnladne (X3.2).

3. n133tas1zRaNnIInAnaaNiAs (Multiple

Regression Analysis)

K398 Factor Score Aldanmienzsiiade
Aisnsnadansdasuladodudriunisdsauaonla
s‘ﬁammmﬁwﬁmm:ﬁaummmamwmm (Multiple
Regression Analysis) Raa IR INNY FURUET W
mydaduladedudiiunsdsauaawlaiuazilade
¥ 5 Tadpfldnmieeiilads GanafildSuanms
Aanziaunisnansswiam azaansnimsiwgld
Friitadnlateidaniwadanisiaiuladedudirin
nFsavaanlat adelved A 0.05 uaq lananis
Saneiasit

Table 4  Linear regression analysis summary by Analysis of variance (ANOVA) ANOVA®
Model Df Sum of Squared Mean of Squared F Sig.
Regression 5 33.121 6.624 19.929 0.000¢
Residual 393 130.629 0..332
Total 398 163.749

Dependent Variable: Decisions about goods by social media.

Predictors: (Constant),Store information products information and service process, people and products quality, price, market promotion and image

of products and stores.
* p-value < 0.05

a 6 a %
NMTAIATITARNNINADOYULTILEWINN Table 4
HEHEIG IR
H,; aganldannnsieneiiadons 5 iade
ludinasdansdaduladafuamiwnisdianaanlaniading

a o o
NIRRT

]

H.: Fotnaas 1 Jadanlannmyienziiady

NRHRGEMIAA TN ITORUAHIUNIFIANDaW bR 28195

NAMINAFAUAN Table 4 NiszauTiu&AY# 0.05
ww Usinginflaghean 1 Tade Nldanmaidenezdiads
NinadamsaaaulaBadueriunssianaanlatoded

g
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Table 5 Coefficients of Multiple regression analysis results Coefficients®
Model Factors B Std. Error Beta t-test Sig.

(Constant) 4.358 0.029 151.005 0.000*
Store information, products information and 0.079 0.029 0.123 2.738 0.006*
service process
people and products quality 0.210 0.029 0.328 7.276 0.000*

1 market promotion 0.022 0.029 0.158 4.186 0.000*
Price 0.157 0.029 0.244 5.421 0.000*
image of products and stores 0.088 0.029 0.137 3.038 0.003*

Dependent Variable: Decisions about goods by social media.
*p-value < 0.05

910 Table 5 Wuindudsdaszvosiladuid
Sniwademsdnauladedudmedsauaanlaiatnediy
SIRUNMIEAATIsZaL 0.05 (ttest vasiladuiidn p-value
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4) 123ueueuIM uae 5) Jedusunwanuoiaad
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mwanmalvesiuduazud uazlendudssantnig
dafula (R Square) iy 0.588 uaasindudsdasy
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Abstract

Mahasarakham University (MSU) has pursued undergraduate application recruitment under the policy set forth by
the Ministry of Higher Education, Science, Research and Innovation (MHESI) which prescribes that universities are
required to partake in the Thai University Central Admission System (TCAS). From the year 2018 when MSU joined
TCAS to the present MUS found several problems such as a declining number of applicants, the unforeseen tendency
of the number of prospective applicants, unspecified prospective applicants, and unknown applicants characteristics
in selecting programs in a sequence. In this study, the Mining Association Technique was proposed with the Apriori

Algorithm. The high reliability of the mining association was 80.00 %.

The results showed that the factors affecting the undergraduate program selection mostly included General
Aptitude (GAT) scores, Professional and Academic Aptitude (PAT) scores, school size, school location, and applicant’s
gender. The results obtained are expected to be used to discover data relationships for selecting programs for the

applicants and be further used for planning the undergraduate applicant selection in the MSU’s TCAS system.

Keywords: TCAS, Association rule
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The analysis of factors affecting selection orders in Thai University Central

Admission System (TCAS) by using association rules

1 Ly = {large 1-ilemsels},

2 For (k=2; L.,#&, k++) do begin
3 C, = apriori-gen(L,-1); // New candidates

4 Forall transactions t € D do begin

5 C, = subset(C, , )i // Cadidates contained in !
6 Forall candidates ¢ € C, do

1 c.count++;

8 End

9

Ly ={ ¢ € C, | c.count = minsup);

11 Answer=U, L;

Figure 1 Apriori Algorithm
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Table 1 Data sample (Bachelor of Engineering)
SEX SIZE PROVINCE GAT PAT1 PAT3 LEVEL
Male L Nongkhai 45.52 55.60 65.44 1
Male XL Roiet 65.02 65.80 70.50 1
Male S Ubonratchathani 45.65 50.45 64.00 2
Female M Nakhonphanom 56.50 65.00 63.00 4
Male L Mahasarakham 66.45 65.70 68.00 1
Male XL Khonkaen 56.55 60.00 59.00 1
Male L Kalasin 65.00 75.00 68.45 3
Female L Mahasarakham 70.00 69.00 68.00 3
Male S Yasothon 45.00 40.00 52.50 1
Male XL Mahasarakham 72.20 70.10 80.50 1
= ¥ SEX SIZE PROVINCE GAT PAT1 PAT3 LEVEL
1' ﬂ']iuﬂsﬂ&l?ua%!a k ali] .L’v\nl_ NUBINY 45.52 55.60 65.44 1
= v . = o kat’] Tnnj e Fouidn 65.02 65.80 70.50 1
MILAIPNVDURN (Data preprocessmg) ADNIIUN wu | A0 quaTwmil | 4585 | 5045 | 64.00 2
o AN o « o ° o wilja nana UATWU 56.50 65.00 63.00 4
magaw%mmwugmm E]%Iﬂ&l’]‘i’]’lﬂ']iLLﬂﬂx‘i‘ll aga (Data | ng wmiwsnn | ee4s | es7o | esco 1
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The analysis of factors affecting selection orders in Thai University Central

Admission System (TCAS) by using association rules
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Table 2  Substitution information (Bachelor of Engineering)
SEX SIZE PROVINCE GAT PAT1 PAT3 LEVEL
Male L Nongkhai Moderate High Most Level1
Male XL Roiet Most Most Most Levell
Male S Ubonratchathani Moderate High Most Level2
Female M Nakhonphanom Low Moderate High Leveld
Male L Mahasarakham Most Most Most Levell
Male XL Khonkaen Low High Moderate Level1
Male XL Mahasarakham Most Most Most Levell
Female M Buriram Low Low Moderate Level2
Male L Sisaket Moderate Most Most Levell
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2. MAINANTALIDYN
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Table 3 Result association rule

Tududunisidenvesindoudsulolumuiiziiu Tag
iRdwldimuadnaiuauw iy 0.005 (Support value)
sz ruamanudaiuioa: 80 (Confidence value)
Lﬁaavfl,ﬁ]mww:ngmwé’uﬁufﬁ'ﬁmwL%aﬁuﬁﬁmga
waznganuFuRusa ldiuasligniu ngauduius
udazdonlrazifosnadnsdonludoainiu dodna
HAN1INAfaINUTayaa121IAINTINATAT Zofluuna
ﬁagaﬁl‘ﬁ%mﬁ:ﬁ 994 F19MT FINIINRININHAIY
fuiufnastoyaldfioue 21 nganuiuiusanau
aduiitnuaoazidua & Table 3

Rule LHS RHS Support Confidence lift
[1] {Size=L, GAT=Most} {Level=Level2} 0.005 1.000 3.614
[2] {Sex=Male, GAT=Most, PAT3=High} {Level=Level2} 0.005 1.000 3.614
[3] {Sex=Male, Size=M, GAT=Low} {Level=Levle1} 0.008 1.000 2137
[4] {Sex=Male, Size=M, GAT=Low, PAT1=Moderate} {Level=Level1} 0.007 1.000 2137
[5] {Sex=Male, Size=M, GAT=Low, PAT3=Moderate} {Level=Level1} 0.007 1.000 2137
[6] {Sex=Male, Size=M, GAT=Low, PAT1=Moderate, PAT3=Moderate} {Level=Level1} 0.006 1.000 2137
[7] {Sex=Female, PAT1=Most, PAT3=High} {Level=Level2} 0.007 0.875 3.162
[8] {Sex=Male, Size=M, GAT=Moderate, PAT1=Moderate} {Level=Level1} 0.211 0.875 1.870
[9] {Size=M, GAT=Low, PAT1=Moderate} {Level=Level1} 0.013 0.866 1.852
[10]  {Sex=Male, Size=M, GAT=Moderate, PAT1=Moderate, {Level=Level1} 0.019 0.863 1.846

PAT3=Moderate}
[11] {Size=M, GAT=Low, PAT1=Moderate, PAT3=Moderate} {Level=Level1} 0.012 0.857 1.832
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Table 3 Result association rule (cont.)

J Sci Technol MSU

Rule LHS RHS Support Confidence lift

[12] {Sex=Male, Size=L, GAT=Low} {Level=Level1} 0.016 0.842 1.800
[13]  {Size=XL, GAT=Most, PAT3=Moderate} {Level=Level3} 0.005 0.833 4.930
[14] {GAT=Moderate, PAT1=Moderate, PAT3=High} {Level=Level1} 0.005 0.833 1.781
[15] {Sex=Male, Size=M, GAT=Moderate} {Level=Level1} 0.025 0.833 1.781
[16] {Sex=Male, Size=L, GAT=Low, PAT3=Moderate} {Level=Level1} 0.015 0.833 1.781
[17] {Sex=Male, Size=L, GAT=Low, PAT1=Moderate} {Level=Level1} 0.014 0.823 1.760
[18] {Sex=Male, Size=M, GAT=Moderate, PAT3=Moderate} {Level=Level1} 0.023 0.821 1.755
[19] {Sex=Male, Size=L, GAT=Low,PAT1=Moderate, PAT3=Moderate} {Level=Level1} 0.013 0.812 1.736
[20] {Sex=Male, Size=M, PAT1=Moderate, PAT3=Moderate} {Level=Level1} 0.029 0.805 1.721
[21] {Sex=Male, Size=M, PAT1=Moderate} {Level=Level1} 0.033 0.800 1.720
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Table 4 Describe the result

Rule No. Caption Confidence
1 a1 pwalsSouwrasinitowmdulisSouuwalng uag inFoudazuuuanuadanly (GAT) agluszdugann 100.00 %
ua? iniSpuazilamaienaiassunivdaanisuaaas 1w dwaun 2
2 o a <) o A a o o o a o
2 a1 sniSpwduwamy uaz dnisoulazuuuanuadianill (GAT) uszdugonnn uazfiazuuuanuniams 100.00 %
a e . o 2 o a a P o a A & o o A
AennTanean’ (PAT3) atlusdugs uaa dnidowziilamaianadiasauiniansmumans 1w awaud 2
3 a1 tnSowdwwens gaz amnalssFowasinSowdulsaSouamanans uaz dnSoudazuuuanuaianily 100.00 %
(GAT) agluszaudn uaa wniouazdlomaiianadasaudmisansumans 1w Sududi 1
4 a1 dnBowduines gaz pwalssSousesinSowdulsiSouanenad uas TniSoulazuwuanuatianiiy 100.00 %
(GAT) agluszaud uaz fazuunanunianinmaad (PAT1) agluszduthunans ua dnisouazilona
WWanadasaaiticmnssuemaas (u dwaui 1
5 a1 tnSewduiwens gas amalssSouvesinGowdulssSouamanans uaz dnSoudazuuuanuaiansly 100.00 %
K o o a o a & o o 2 o a a
(GAT) agfluszdudn uar Tazunuanuniamsdmnisuman’ (PAT3) agluszdutunany uaa dnioudl
lamadenadasaunisianssuemaas 1w dnaud 1
6 a1 dnBowduneny gaz vwalssTouvasinSowdulsSouatienad uas TniSoudazuuuanuaiani iy 100.00 %
R o o a o a & r o a o
(GAT) agluszud uaz fazuuuanuniansinmnmaad (PAT1) agluszduthunas uae dazunuananta
a 6 fl a 2 a =1 al’ =) a a a 6 &
madenssumans (PAT3) agluszduthunats uaa inSoweziilamadenainsannisimnsumaad du
awAuN 1
2 o a <) A o A a Y o o a o
7 a1 inGowduwands uas dniSouiazuuuanuaianly (GAT) agluszdugnnn uas Gazuuuanuntian 87.50 %
AennTinanaad (PAT3) agluszdugs uaa inowaziilamadenadasmanisimnsiumaad 1w swaud 2
8 a1 tnSowduwemns gas awalssSouesinGowdulssSouamanand uaz dnSoudazuuuanuaiansly 87.50 %

(GAT) agluszauiunans uaz fazuunanunianeingmaas (PAT1) agluszaulunans uaa wnidouasd
Tamadenadasaunivdeanssuenaas 1w duwauda 1
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Table 4 Describe the result (cont.)

Rule No.

Caption

Confidence

1% a o o & a o o ~ o o 4 o

a1 vwnalsaeurasinisowdulisSouwrmanans uaz inSoulazuuuanuatanily (GAT) agluszaugonn
uaz Sazuuuanuatamdnmmans (PATY) agluszdivihunate uaa dnSouaziilamadenaiasaninic
Jensrumans u duauii 1

86.60 %

10
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86.30 %
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f o 2 o a a A o a _a ¢ < o o A
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Level=Level2 (100.00%)

IF Sex=Male (718) AND Size=M (500<=1,499) AND
PAT3=High (51.49<=63.88) THEN Level=Level1
(100.00%)
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Abstract

This article presents an application of a robotic system for agricultural. Initially, we designed and built a robot for
hydroponics, built for moving on rails and using an image processing system to analyze plant growth. The hydroponics
plant care robot is like a helper to take care of the vegetables in the field. And the robot can work continuously for 6

hours on a single charge.

In this article, data on the growth of kale were collected. Growth was analyzed as a percentage of growth per
unit area as captured by the camera. In experiment 1, was an appropriate movement speed test to detect vegetable
growth. The robot spent an average of 3 minutes 19 seconds on rails in the laboratory for 1.25 meters, or an average
speed of 0.392 meters/min, which was approximately 29.55% slower than humans (compared to walking around the
plants around a human plot). But the robot could take care of every plant, which is more thorough than human activity.
The second experiment was about detecting the position of plants. The positioning accuracy was 86.67% on average.
Finally, in the third experiment, the results of the experiment were used to detect the growth of plants in each planting
trough, with 4 planting troughs, 3 plants in each planting trough, running back and forth a total distance of 0.65 m.
90.9%

Keywords: Mobile Robot, Hydroponic System, Machine Vision
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Table 1 Test the operating speed of robots compared
to humans
Number Time Speed Differences
(min) (m/min) (%)
1 3.17 0.396 -28.90
2 3.08 0.415 -25.49
3 3.15 0.4 -28.19
4 3.25 0.38 -31.78
5 3.30 0.371 -33.39
Average 3.19 0.392 -29.55
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Figure 7 Camera detecting the growth of vegetables
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Figure 8 Test position in plant growth analysis

Table 2  Test the camera operation on the 1 rail.
Accuracy of photographing plant on the 1 rail
Growing position
Number Accuracy rate
1 2 3 4 5 6 7
1 X X (0] (0] o X X 100
2 X X (6] (6] O X X 100
3 X X (0] (0] O X X 100
4 X X O (6] O X X 100
5 X X (0] (0] o X X 100

Average

100
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Table 3  Test the camera operation on the 2™ rail.
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Accuracy of photographing plant on the 2™ rail

Growing position

Number Accuracy rate
1 2 3 4 5 6

1 X X X O O X 66.67

2 X X O O X X 66.67

3 X X O (0] (e} X 100

4 X X O O X X 66.67

5 X X O (0] (e} X 100
Average 80

Table4 Test the camera operation on the 3" rail.

Accuracy of photographing plant on the 3" rail

Growing position

Number Accuracy rate
1 2 3 4 5 6

1 X X (6] (6] X X 66.67

2 X X O O ¢} X 100

3 X X (6] X O X 66.67

4 X X O O O X 100

5 X X (6] X O X 66.67
Average 80

Table 5 Test the camera operation on the 4" rail.

Accuracy of photographing plant on the 4" rail

Growing position

Number Accuracy rate
1 2 3 4 5 6

1 X X (6] O O X 100

2 X X X O ¢} X 66.67

3 X X O (6] O X 100

4 X X (e} O X X 66.67

5 X X O (6] O X 100
Average 86.67
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Table 6 The camera processing test on the 1 rail.
Rail number 1
Growing position
Experiment
1 2 3 4 5 6 7

1 36.84 54.40 15.33

2 46.27 61.94 14.85

3 34.25 43.89 15.62

4 32.78 59.86 14.78

5 30.60 57.38 18.30
Average 36.15 55.49 15.78
Error 3.28 7.51 12.69
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Table 7  Summary of error in the camera processing on the rails.
Experiment (% error)
Growing position
Experiment
1 2 3 4 5 6 7

1 3.28 7.51 12.69
2 7.82 6.91 10.10
3 11.02 8.05 3.86
4 20.12 11.55 16.67
Average error 10.56 8.33 10.83
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Figure 9 Image analysis % plant growth
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Abstract

Childhood obesity epidemic is a threatening health condition to Thai children. Overweight and obese children are
at greater risk for health problems, especially non-comunicable diseases. A quasi-experimental study was aimed
to investigate effectiveness of a nutrition intervention program for behavioral modification in overweight and obese
school-age children. Forty participants (20 each for control and experimental groups) were children aged between
6-12 years old with overweight and obesity (>+1.5SD to >+3SD) who lived with their parents during an implementing
period. The experimental group Received a nutritional-promoting program, while the control group Received standard
care for 3 months and 3 months of follow-up. The data were collected using a 24-hour dietary recall questionnaire and
anthropometric assessment. The outcome of the program was analyzed by comparing calories consumed between

groups by analysis of covariance (ANCOVA) under general estimating equations (GEE) models. Post-intervention
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results showed that the experimental group significantly Received 323.33 kCal lower energy than the control (P-value
< 0.001, 95% CI

control their weight within the normal nutritional status (>-1.5 S.D. to +1.5 S.D.) were 8 cases (40%) and 4 case (20%)

= 215.00 to 421.23. At the end of the program, a proportion of school-age children who managed to

in the experimental and control groups, respectively. In conclusion, the nutritional-promoting program for overweight
and obesity school-age children in school settings was plausible and should be further implemented for long-term use.

This program can be further applied to promote nutrition, exercise complementarily to ordinary teaching programs by

using local seasonal food for school-age children with overweight and obesity.

Keywords: Nutritional-promoting program, school-age children, overweight and obesity
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Table 1 Baseline characteristic of the experimental and control groups (n=40)

Effects of a nutritional-promoting program on reducing prevalence

of overweight and obesity in school-age children

55

Experimental group (n=20)
Baseline characteristic

Control group (n=20)

Comparison
of baseline
characteristics*

N % N % P-value
Sex
Male 9 45.00 8 40.00 0.749
Female 11 55.00 12 60.00
Age (year)
8 year 3 15.00 2 10.00
9 year 2 10.00 4 20.00 0.585
11 year 6 30.00 5 25.00
12 year 6 30.00 3 15.00
Mean (SD) = 9.95 (1.88) Mean (SD) = 9.85 (1.56)
Median = 11 Median = 11
Family monthly income (Baht)
<5,000 U
6 30.00 3 15.00
5,001-10,000
3 15.00 9 45.00 0.126
10,001-15,000
4 20.00 6 30.00
15,001-20,000
4 20.00 1 5.00
47NN31 20,000
3 15.00 1 5.00
Family size (person) 0.348
1-3 7 35.00 8 40.00
4-6 11 55.00 12 60.00
>7 2 10.00 0 0.00
Expense per day of the child (Baht) 0.552
10-20 5 25.00 2 10.00
21-30 11 55.00 15 75.00
31-40 3 15.00 2 10.00
> 40 1 5.00 1 5.00

Mean (SD) = 27.75 (6.97)

Median = 30

Mean (SD) = 26.85 (5.24)

Median = 30

Adequate expense per day of the child
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Table 1 Baseline characteristic of the experimental and control groups (n=40) (cont.)
Comparison
Experimental group (n=20) Control group (n=20) of baseline
Baseline characteristic characteristics*
N % N % P-value
Sufficient 17 85.00 12 60.00
0.077

Insufficient 3 15.00 8 40.00

Chronic health problems

Have 0 0.00 0 0.00 1.000
No 20 20.00 20 20.00
Weight baseline (kg) Mean (SD) = 46.95 (12.05) Mean (SD) = 46.80 (14.05) 0.597
Height baseline (cms) Mean (SD) = 161.00 (1.21) Mean (SD) = 158.50 (1.09) 0.591
Nutritional status baseline

(Weight for Height)

>+1.5 S.D. fl9 <+2. S.D. 7 35.00 6 30.00

= Overweight 0.458
>+2 S.D. fi9 <+3 S.D 11 55.00 9 45.00

= Obese

>+3 S.D. = Extremely obese 2 10.00 5 25.00

Physical activity

1-2 times/ weeks 2 10.00 12 60.00

3-4 times/ weeks 3 15.00 0 0.00

0.001*

5-6 times/ weeks 7 35.00 0 0.00

7 times/ weeks 2 10.00 0 0.00

Lack physical activity 6 30.00 8 40.00
Adequate consumption of food per day

Meat (6-8 yr. = 4 spoons, 9-12 yr. = 6 spoons) 0.723
Sufficient 14 70.00 15 75.00

Insufficient 6 30.00 5 25.00

Vegetable (6-12 yr. = 4 rice-serving spoons) 0.744
Sufficient 8 40.00 7 35.00

Insufficient 12 60.00 13 65.00

Fruit (6-12 yr. = 3 portions) 0.465
Sufficient 6 30.00 4 20.00

Insufficient 14 70.00 17 80.00
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Table 1

Effects of a nutritional-promoting program on reducing prevalence 57

of overweight and obesity in school-age children

Baseline characteristic of the experimental and control groups (n=40) (cont.)

Experimental group (n=20)

Baseline characteristic

Comparison
Control group (n=20) of baseline

characteristics*

N N % P-value

Rice-starchy food (6-8 yr. = 7 rice-serving spoons, 9-12 yr. = 8 rice-serving spoons) 1.000
Sufficient 20 100.00 20 100.00

Insufficient 0 00.00 0 0.00

Oil (6-12 yr. eat in limited amounts <5 tea spoons) 1.000
Sufficient 20 100.00 20 100.00

Insufficient 0 00.00 0 0.00

Milk (6-8 yr. = 2-3 glass, 9-12 yr. = 3 glass ; (glass=200 cc) ) 0.053
Sufficient 15 75.00 10 50.00

Insufficient 5 25.00 10 50.00

* p-value < 0.05

2. mamsilIsuinguanauuanasuaslSanmnasen
awnsiandadenlasuanmsuilnaaims szuing
NANNARDILAZNANAILAN

TANANOUNARDT NRINARDY LAZHAIAAGIN 3
W@aw WU ﬂéjm@amuazmjumuquvl,@ﬁuwé’amummi
wananafiueda i dyn1eaiaf P-value < 0.001
I@sznjuwmaﬂeﬁ”%’uwé’omummsﬁaﬂmfﬁmjwmuquﬁ

ANULANENSTRIFARELYNAD 323.33 Alaunae? (95%
Cl = 215.00 to 421.23) (Table 2) (WIUALGENT SN
asldiudain a1y 6-8 U iwaTouazinaniy 1,400
Alaunsad dmiveny 9 -12 I iwame 1,700 Alauaaas
uazIWARY 1,600 Alauassd 81989U5umE1301913
$r98efianslasulsziTuinsuauwlng w.ea. 2546)

Table2 Comparison of the mean difference of the food energy of school-age children per day between the
experimental group and the control group, after intervention and three-month follow up (n=40)
Experimental group Control group Adjust Difference
(n=20) (n=20) (ANCOVA)
3 Mean
3 H *
Difference
: After Base- months After
Variable  pgageline 3 months interven- months (GEE) P-value
M intervention foll line follow- interven- foll
ean oliow-u oliow-
Mean P Mean up tion (95%Cl)
(SD) Mean (SD) Mean up
(SD) (SD) Mean (95%Cl)
(95%Cl)
(SD)
Amount 250.00
437.00 323.33
of food 2,043 1,710 1,960 2,420.00  1,850.00 2,315.00 (204.00
(233.00 to (215.00to  0.001*
energy  (181.28) (219.29) (119.42)  (655.64) (655.64) (378.31) to
570.00) 421.23)
(kcal) 450.00)

* p-value < 0.05
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Comparison of the nutritional status (weight for height) of school-age children between the

experimental group and the control group, after intervention and three-month follow up (n=40)

Experimental group (n=20)

Control group (n=20)

Nutritional status Baseline After 3 months Baseline After 3 months
(weight for height) intervention follow-up intervention follow-up
N % N % N % N % N % N %
-1.58S.D. to
<+1.5 S.D. 0 0.00 11 55.00 8 40.00 0 0.00 6 30.00 4 20.00
= Normal
>+1.5 S.D. to <+2. S.D.
. 7 35.00 2 10.00 6 30.00 6 30.00 2 10.00 4 20.00
= Overweight
>+2 S.D. to
<+3 S.D 11 55.00 5 25.00 6 30.00 9 45.00 7 35.00 9 45.00
= Obese
>+3 S.D.
2 10.00 2 10.00 0 0.00 5 25.00 5 25.00 3 15.00

= Extremely obese

Table 4

Comparison of the proportion of school-age children nutritional status between the experimental group

and the control group, after intervention and three-month follow up (n=40)

After Intervention

Three-month follow up

Proportion of Experimental

Experimental

i Control group Total Control group Total
school-age children group group
(n=20) (n=40) (n=20) (n=40)
(n=20) (n=20)
N % N % N % N % N % N %
Normal nutritional status 11 55.00 6 30.00 17 42.50 8 40.00 4 20.00 12 30.00
Overweight and obese 9 45.00 14 70.00 23 57.50 12 60.00 16 80.00 28 70.00
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