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DEVELOPMENT OF A BLOOD GLUCOSE MONITORING WEB-BASED APPLICATION
FOR ELDERLY PEOPLE WITH TYPE 2 DIABETES

Yada Reamrimmadun’ Wanlop Jaidee” Aimutcha Wattanaburanon’

Abstract

Nowadays, information technology is a major trend in the delivery of healthcare services
to elderly people, especially those with type 2 diabetes who strugsle to manage their blood
sugar levels. By using smartphones to present activity information and recommendations on
self- care and practices, it is possible to provide elderly people with current, trustworthy
information that they can learn and use to take proper care of themselves and effectively
control their blood sugar levels. The objectives of this study were to 1) develop a blood glucose
monitoring web-based application for elderly people with type 2 diabetes, 2) evaluate the
completeness and usability of the web-based application, and 3) measure the user with the
web-based application. The sample consisted of 5 information technology experts and 30
elderly people with type 2 diabetes which were selected using purposive sampling. The research
instrument used in this study were 1) a blood glucose monitoring web-based application for
elderly people with type 2 diabetes which was developed using the Apache Web Server
Software processed in PHP language, the MySQL database, and the Visual Studio Code Software,
2) a completeness assessment form for web-based application with a content validity index of
1.00 and a reliability coefficient of 0.76, and 3) survey on satisfaction of elderly people with
type 2 diabetes with a content validity of 0.87 and a reliability coefficient of 0.81. The quality
of these tools was inspected and determined by experts. Data were analyzed using descriptive
statistics including frequency, percentage, mean (X), and standard deviation (5.0.).

The results showed that the completeness of the web- based application was
evaluated at a high level of 98% (X = 19.60, S.D. = 0.547). Overall, elderly people with type 2
diabetes expressed the highest level of satisfaction with the web-based application (X = 4.66,
S.D. = 0.546). As a result, the developed web-based application can be widely utilized to
regulate blood sugar levels in elderly people with type 2 diabetes and it is expected to lead to
a reduction in complications and an improvement in the quality of life of elderly people.

Keywords: Blood sugar control, Elderly, Type 2 diabetes, Web-based application
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a < <] ¥ & (% g ¥ 17 ! o 174
Anululsziiuauazantunsldnussuy Wemviuady aseurquanudenis Wilade inluld
Usglowilaase nmuasdeuraula awiiidnlaladne JULUUWLIZaN WagAUAIBIINTDIED
NAIINTUTEEINLULNNATIEIUUIENIAT 5 56U (Rating Scale) (Uaywu ASazen, 2560) Aaselull
ANRAY 1.00 - 1.49 nu1eds Iauianela Tusedudosiian Anady 1.50 - 2.49 viuneds dady
wanelalusyivtey Aade 2.50 - 3.49 vunedla danuiisnalaluseiuliunans Anade 3.50 - 4.49
e danuianelaluszduuin Anade 4.50 - 5.00 mnedsdinnuiianelalusgduinnian funis
MTIVFDUANNINLATBINBIINENTIAA 5 vy TArAunsudailent S-CVI = 0.87 uagA1AIY

\esfu Cronbach’s Alpha =0.81
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UM INendoysm (RB3-037/2566) s¥alasanside G-HS015/2566 Usziam Full Board Suseaiilefui
25 By 2566 {ITevinnsivnvansnguiedislaenduinegnasianiiesmeuiunieufjiasnisli

va o

Joya lnglidenausslevivselasunansznulag mnnsidisuidde ddusgninmsiiudeya §3de

srlilazfinnnududiudy lufinsseyte-anavengusiiedna Jayadlisugniiuidunudu nasnau

fnsiauetoyalun nsiuwiy

WNan1538LazanUsIeNa

NaN153398

Ya o

1. asimundvseundindu §ideldimutdiussuuinsotiedumeidn vwiuled
www.dmhealthgroup.com l4lusunsuiiui@sniies Apache n1w1 PHP dwiulszanana giudeya
MySQL a$1aduvisedeuldndie Visual studio code Belussuuiinmsvhauusenaume 2 @ Aediu
Vo luaaINTRIALATEUY

dvedld aunsaldnundnuszneulume amelsudngsyuuimenues adasidildnuy
(nensendayatio - @na WA @01UAN 81y SEAUNITANYT A1awl s1elanelheu Wniln diuas

I3 ' o o a . o =~ Y o L% 1 sl 1 LY 1
seoziiandudie nsenlsnuszdn@idug D Line Avuadeyld Avuasasiiy uazdudusiasii

a

N15UsTAULATAANINNG N1SAININ BMI Aanssunisiseus davanenuunnd sreerunatudin

WYANTTN AAINTINUUBE 5187159798 Ansaimuuazinludayadiudd uaninutenlessyuy
AN 1-2

uc2. uuulsdulsriniaauarfinaiunas
UC3. #1usmd BMI

UGS, stmamunatudinwad nss
UGS Gmsssianmiy

UC10. urMutay nriuda

27 1 Use case Diagram ‘Uaat};ﬂ‘l’fﬁ’m
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[ uspdanglln ]
[shl;u'.-\.‘x:u.u".-uni\ﬁuau:iea\:ma-!] [ Ay BMI ] [ fiansrumnioug ] [ﬁas\mumum:u‘ ]
#uluniisa
wRdumnhe

@

AT 2 Activity Diagram vea5lgau
drugauaszuy annsalddayarmauninuves urasdeyaiiands wisiis/uilongui/Aanssu

wazn1sIAnswUUUsEungAnssuauteslsd uansru@onlesszuuivweundiadu Aunni 3-4

UC15. Muinuuaitayainéu

Uc17. samauuudssiiunainssummuanuias

o . >
AN 3 Use case Diagram Va9HALATEUY

vy

\|r l

—— PRI [ (——— o T
[iiminﬂ:.u,‘hu.u] [w.mm.m] [u-n rmi‘wu\wluvu] [m.«.‘uai.r.wmhn.h] [mns\ n:_rmn.su] [Mmmmun”m]

edunssa

whiunmium

< ® v
AN 4 Activity Diagram U835AWATEUY
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Auseundiaduaiupuszauinmaludend miudgeenglsaiumaueiing 2 Waunduaiu
wwaRangufesinluszuu fimsusediuanuseu nisfuiaussousuinuuazngAnssuiiasuly
Usenaudie 3 Tunow Liun Tunouil 1 AsWmuIAINTaUINIIAIugUAIN (Health literacy)

v v
a v a

PuLIARYBINeIauAny Ivisdu 6 inwe léun nisididsdeyauazuinisaunm vinwennsdoans
nsfvindiude nwganuiaudila finvznnsdndula dinvznisdanisaues teliAanis
Wasuwaswesnnusauimsduguamasdduiuiigedu Inedeuledlugiunoudl 2 msasaasy
auiulafiasildsuniamginss (Self-efficacy) uazdunaud 3 msufoRifonadnsgunmia
(Self-care behavior) uenaniigafifleriduifinfndnivaivayutoyalunisguanuiesliitugeeng
1A Wsunsuduan BMI Tuiindamansnuunng sienunatufinngingsy danuiinuves s1en1s
1989 undsdoyaiiinniin fndefimuniv Aadedlisuuziimaguaim wasdeyaiugiuveszuy

Y
QJQ‘

Fananefog1avatiuwaUnaintuniiauasassusoy fan i 5-7

Dl

wds:uu
& username
whdszuu
Sl
nn & dmbealthgroup.com & wIgs:uu
< ) m ©

PIUO0EAIS? avnadoudhitow

Al 5 Buweundindumuaussauiinaludendmsudgeeiglsaumuiad 2

@ wuUssiulasumsivey fAinnssSUMISISEUS

. ‘ . - .
] Audeur BMI [Eg  Uosnewuuwng
A o = . 4
§/|: swwoumalufinwgdnssy @  Aawanudoo

J i = “'" = 1A 3
) S19MSILI0 [Ee Gododicuunisu

A 6 mihvenanvesiukeundinduniuauseAumaludend miugasenglsauirusiiai 2
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e
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Tsavuwaiingi 2 IﬂEJQﬁmmzyé’wuLwﬂiuiaﬁmiaummi’mu 5 AU Ynsneasdldivkeunaiadu
dosing 9 Wuszeznan 2 dUam ﬁ]’]ﬂﬁ?u%ﬂﬁ’m’ﬁﬂizLﬁuﬂ%’mamyjiﬂj%mL%ULLEJUW%L@%JN fusseniu
2 dadensuszifiununily waznsuszfiuanudsdunsldanuvesdld wuit wanisusediu
anuanysalivkeundindulunmsineglusedvuin Andusesas 98 ( X= 19.60, S.0. = 0.547)
dofiasanmansusailiuuueundiaduiinnuauysaisedeyndoogluseiumnn Taedinanisussiiiu
aruauysal Amdudosay 100.00 S1uauvioau 18 4o Tdun 4o 1 Fuweundiaduiiangsing 9 1LY
annsaseudnisldauldie 4o 2 sUnuunsinnauyuazlensusgludumisiimngan awnse
weathildtatau 9o 3 JUuuUMTEusdeyamsny hauls 4o 4 vunadidnusild awnsaueaiiu
fatau 4o 5 linwigldauanunsaitilaliie 4o 6 fuyfuupiiasnnsldeu do 7 Tvomnsls
glénuansofinsodoasiugliiduuzimsaun 4o 8 fveanslildannsadstoiausuurluds

Y o

g iuueundiedu 4o 9 liussleviduaguamsedld 4o 10 anwnsaduiindeyanisldu wu
v v A o o ° 1% @ v o a su g v
Anufmthfiunvefldon o 12 awnsavenldsinmuenudenis 4o 13 fileiduls
Wenldanugennaesiunisiauinnuseus Mssuiausaaugiazngingsy do 14 Tileddunsldaun
diganedniunisiaininuseuy mssuanssauzuazngAnssy de 15 inulinudyminianaiinan
o 2 a o : v & v v & < Y
n13viuvesivweundiatulagnse 1y 99A19 WWudu de 16 Wwemluivueyndinduuiain
Vv A4 Ay oA Y a aw ¢ 1 S d v o = 1%
uwdsdayafi¥eiield 1w finsdeBuenasnuidemenisunnd/miisauiifiedes do 18 In1uds

@ 1 o U U v a v v 1 <@ Y3 v
wlevearuludiudvesildnulagldnivilne 4o 19 Insudddinsvinaziiuinumdeyaves
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fnuiiuanudu uazde 20 dvualigldnuanusadmussiaindunsdlduasdrddoyals
Fronuios uennismuiiansUssiiunnuanysel Andufesay 80.00 S 2 4o léud 4o 11
duueundiaduanunsassnusaannsldndigldnunsu uaste 17 LifidemiByrliiten
vsendnsdueiguamle q ludnyaenianise
3.fleUssiiuauianelaveafuueundiadumuaussduiimaludeadinsuggeeny
Tsawmuriad 2 Tneffgeenglsaummnueind 2 Aldaunsamuaussduinaludenld $1uau
30 au lnoilaszuulnguiodiadnldeuiiovssidunnufiowelabuszozie 1 &ani Fauans

18azduaNanIsUTTUTIS18YakasluNNTIN AIANS19N 1

A15197l 1 waesaede ddosuunnnsgiu wazssauanuiiselaveajuseundwduaingaseny
lsAuueilad 2 911w 30 AY

518n15UsEIEU X S.D.  sEAuANuNanala

1iflovnilemnuviuadte 4.70 466 1Nl
2 dlomasounquIuATIREIMS 4.70 534 1Nl
3 dlovidlade 4.60 563 1Nl
adlomanansoiluldusslomildase 4.67 546 1Nl
5 ailoiiauamanzauivde 4.56 504 1Nl
6.§aﬂizﬂauﬁmmﬁa@mmmaﬂa 4.63 614 mmﬁqm
7 AoUsznovdiauaenadostuiidon 4.63 534 wniiae
8.AuazAIntunslg 4.70 556 wniiae
9. mwild vl danudnladng 4.53 628 wniiae
10emuimuesdeusznou 4.70 534 wniiae
11.audanulunisinnimvtiae 4.63 668 wniiae
12.f8nysivunadniay 4.63 534 niia
13 fdnusiigunuuiianza 4.70 490 1Nl
14 Ay uvesslun M 4.80 484 1Nl

awiswa laiuweaunwandulunmsau 4.66 546 1Nl

MNeNeR 1 nud fgeenglsaumnuied 2 fanufiovelasioiuueundiadulnesinegly
seiunndian (X = 4.66, S.D. = 0.546) WeRiasansiede wuinfussdiuiimnuiimelamndian leun
Armassuvesdelunngiu (X = 4.80, SD. = 0.484) sesasuldun ilomifiauiiuadie (X = 4.70,
S.D. = 0.466) el ueseuAguATNAINNFEINIS (X = 4.70, S.D. = 0.536) ATuazaanlumsldan
(X = 4.70,SD. = 0.556) Anudalauvesdousznou (X = 4.70, SD. = 0.534) Fdnusiisuiuy
fngau (X = 4.70, SD. = 0.490) uastiovnannsoiluliusslomiléaia (X = 4.67, SD. = 0.546)
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1. Huueuwdiadumuausziuihnaludendmiudaseiglsauminuriad 2 Wiy
svuuinietisdumedn ieilunsimunlaldinioslofu Open source anun wlesainaniads
Auamsn anmnganlunsitauedeyaiion Aanssu saudinisuinisianismisssuy
asaumATiinNuATeUAgNiUTeUAYB IS LATUSE VB annsauthdsldie azmnsing
Lifienldiouazannsailulifaundesenld Tnglifnauans 3dldnm PHP iesanifunuiid
madulnnasivhliausomdeyadmiviantflunsimuldunndedy Guifoasunsvane
Tnsiamgiun1svieusauiu Apache Web Server 3nitadaiinufisalinw PHP Saufugiudeya
MySQL nfign ilesannidugrudeyauuianansdifiuszansnnlunisinenugs fimnuindedeuas
awnsathuildlaglifialdane aenndestunisiamnivweundnduveansn autos waznne
(2562) FAnwmiauduieundwduieliuinsgtaslsamnuuaslsannusulafingaessmeuia
daasuauninsitua Tnewauidenw PHP Wundnuazldgiudeya MysQL lumsiiudeyaveadly
dwalrisenunanisnsavesiielfegnaiiuszansnm azmnauglunslinunngunsaifiihaiu
wiriwesld Tagwuiwansuszifiuussansamnisiuvesiuueunaindusglussfuuniige
uenaniidaenadasiunmsitereseiiun arwaissa uasguna Jundanes (2566) fldnw PHP Tu
nsviuuasldgudeyase MySQL FsannsnUsznanauasianimauuiuteunaindusiiuiaiote
poufiunes annsalinulitmonfunes Tadavioauiviny Tasszuuiiussansamila Wddld
fenazaranTg SnimanissndulssAninmvesivueundinduuazaufinelavesndy
egeilfiiuneundindusglussiud

2. Msdssidunranysaivesiunoundiatuaivauseduihnaludendmiudgeens
Tsawmuwiadl 2 wuisanisussifiuruauysaiiuueundindusisegluseduun Tasfinanis
Usviliupduauysal $eear 100.00 311 18 1o wavdinanisuseiliuauauysal Sevag 80.00
$1uau 2 defle 1) awnsareaumanslieliglinusu Kiideanannglubuueundiady
finsmonunanisldaulunwsudundn fedilifsnsnunanisldeuedisazidoalunnilaidy
uag 2) iajﬁLﬁamLs?jm;muiﬁﬁ??amw%awamﬁmsﬁqsumwim 9 Tudnwaenenisi eradumsgluung
Aanssu 1unslflunuesulay Faduivleddlifidnldane silluvndddaueeilavanuisdn
Usngauthe ssiidefinnsunanisussiuanuanysaifukeundiedulunmsiy ogluseduunn
Andudenar 98 (X = 19.60, S.D. = 0.547) Faradumszmsiamivweunainduiinisoenuuy
srUUM v Msiauedeya danuaenndesuaziiesnasreniudean1svesdld Tunudymmig
wade ievmindeie dmaudalevismmdudui mafuinmarudy fsaenedostunsin
Y93ty L5OTUNN WazAny (2565) Wauduwuussuunsiiausnwiuulaneulsauminuuay
Anuiulainasineivluusnasiuseundndu wui szuvamsainuliduedned waznanis
‘UizLﬁuﬂizﬁm%m‘wmﬂ;ﬁﬁﬂ%ﬂ@@ﬁﬂ;izﬁuﬁmn

3. msUsziduanufianelavesSuueundiatuniuaussduiinmaludendmivdgeeny
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farwiemelasoiuseundindusglussduinniigaidlunmeuassede fufuiuuoundiaduied
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unAnga
#3570 Usenauseauulng 3 ¥ila Ao Waenauiwe (Cinnamomum verum J. Presl.) widn
N5%91U (Amomum testaceum Ridl.) wazaenIunuinea (Myristica fragrans Houtt.) Tudnsidiu

1:1:1 fassnan wis19iinig wiaw uwilauve wild drzemeda uidiauegn Yansinsudulviasey

o & A

N7 85’“‘3’qﬂixmﬂLwaﬁnmﬂ%mmmﬁluaaﬂﬁgﬂwmLLasqw’éﬁmawaéaimaamiaﬁmmmﬁh%’u
g3 vnsaftadaeiavhazans 4 9in Aotn wnuoadesay 50 lovupaleYay 80 LALLENILEA
Jouay 95 ‘L‘hmiaﬁ’mmﬁﬂwwqwéﬁwuaugaﬁaizﬁaaﬁﬁ 2,2-dipheny!-1-picrylhydrazyl (DPPH)
7% Ferric reducing antioxidant power (FRAP) wazmUsInaEnsHueanaruavasansatnand 3y

g1n35719 WuIasananlsienIueasesay 95 lgnsAiusuyadasenangaluis DPPH lnedlen

'
a 44

ECso +¥1117U 10.72+0.20 lulasnsusiofadans daruuanaraielSeuifieuivaisuinggiu
nsaueanedin (p<0.05) WAy FRAP ansafasmelenusaiesay 95 fiqvddueyyadasyiinfian den
luleasluansauyaveanessalessusonsuansadauiniu 1.79£0.05 fiadluansauyavenassalossu
sonfuvesansarin fanuuanmadoiSsuiisuiuasnnsgufensawoanednuazuoarilvlaiisea
(p<0.05) wazn1sAnwIUSaasUsynauiiuedniuua wuin asatadaeth duSunaansiluedn

Aty 2.62+0.32 dadnsuauyavesnsainainaeniuaisana

Addiny: nsvnulve aendunil dsueeist Auednvianua gvisdueyyadasy sulve

T 919158z mangns a1 sunndunnlng malsanavmIans ImeaeunTIIvEN
dlua: rathazart_de@hotmail.com

? 91975 s Tmangns A19730IIMIMANT AALATAIANT UNITINEILUATHLY
8lua: surapong.r@npu.ac.th

* gfilwusvian dla: rathazart d@hotmail.com
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TOTAL PHENOLIC CONTENTS AND ANTIOXIDANT ACTIVITIES OF
THE EXTRACT OF TRI-CHATIKA PHARMACOPOEIA

Rattazart Denchai'” Surapong Rattana’

Abstract

The Tri- Chatika formula contains three types of herbs: cinnamon bark (Cinnamomum
verum J. Presl.), cardamom seeds (Amomum testaceum Ridl.), and mace (Myristica fragrans
Houtt) in a 1:1:1 ratio. The Tri- Chatika formula possesses properties to relieve dyspepsia,
flatulence, clear excess phlegm, reduce fever, nourish the mind, relieve uterine pain, and
promote a well-balanced body composition of the four elements. The objective of this research
was to investigate the total phenolic and antioxidant capacity of the Tri-Chatika pharmacopoeia
using four extract solvents: water, 50% ethanolic, 80% ethanolic, and 95% ethanolic. The
extracts were analyzed for antioxidant activities using the 2,2-diphenyl-1-picrylhydrazyl (DPPH)
and Ferric Reducing Antioxidant Power (FRAP) assays, and the total phenolic contents were
determined using the Folin-Ciocalteu assay. The results showed that the 95% ethanolic extract
of the Tri-Chatika formula exhibited the highest antioxidant activities in the DPPH assay (EC50 =
10.72+0.20 pg/ml), with differences observed compared to the ethanolic extract and standard
ascorbic acid (p< 0.05). The Tri-Chatika formula also exhibited the highest antioxidant activities
in the FRAP assay (1.79+0.05 mM Fe2+ equivalent/g extract), with differences observed among
the ethanolic extract, standard ascorbic acid, and Ol- Tocopherol (p< 0.05). Upon investigating
the total phenolic contents of the Tri- Chatika formula, it was found that the phenolic content

was 2.62+0.32 mg gallic acid equivalent/g extract when extracted with water.

Keywords: Amomum krervanh, Myristica fragrans, Tri-Chatika pharmacopoeia, Total Phenolic,

Antioxidant activities, Cinnamomum verum

I Department of Thai Traditional Medicine, Faculty of Allied Health Sciences, Nakhonratchasima College,
e-mail: rathazart_d@hotmail.com

2 Division of Science Education, Faculty of Education, Nakhon Phanom University,
e-mail: surapong.r@npu.ac.th
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unmin
Uszinalnednsiiivayulnsuldussloviduwsadoefnaudtogiu wazlulagiulasy

Aufeuhuimundundndasiluguiuusig 9 wu e15nwlse ndadusiomisiasu nydens uas

@

w3oed1o1 1udu woRnssuvesdustnafinsiunldndndarifiunainsssuy Runtuienindes

v
LYY

HatAgInmsldansiadidunsiedt Auun1sideuasiauuinnssudundndusiayulnsvse
nAnAnusiIvde s nayUlnsIngilannmnnsgIu waveuvaeafedsdimnuddgyedieds s
nsatfuayuresiguialasimuaLNuwunuisAdfon siauayulnslng atuil 1 we. 2560-
2564 fiTltvaneduaiunanuavesayulnsiiddnonm fwugnamnssuuazaaaayulnsliinunin

sgavana atvayunsldayulnsiienssnwilsanasnisdaasugunineg9dagu (nsuimuInIsunme

a o

wrulneuaznsungnIaden nsznsaasnsaEn, 2559) sgnslsimudsflayulnsdnduauuniid

MATOLAANWINIMIANS TIUTINNLINT Mduidneayulnsinaniandnisldufusadio uids

ATBYANTITIVYAUNNTNITININ
n3516 (M3917) Usenoumeayulng 3 wila Ao wWdenauiye (Cinnamomum verum J.
Presl.) Ww&nns¥21U (Amomum testaceum Ridl.) wagmeniduniine (Myristica fragrans Houtt.)

(@ nausviudingani nsunsuInduaulngLaznIsuNNENIuGen NTENINA181IUEY, 2559)

v
= o

nsihayulnsms 3 sllelansiuudazegadiumtnianenIAnIaiiu Bendn Winn3sIe wnden

q

e

aa

furndnenldvinduy Sendn undiida (Yadsluddaasunisunndlneifu engsiamineads

D

@inlnunsfiad), 2548) uavanassnamayulnsineiludivenddeyaves euwe J¥0Ingrmansi

o
[

Cinnamomum verum J. Presl. auieidun3asen uaziesound ldainnisyaenddenduueneen

= A Y

Tinun wanasnwdendulusenannunuaidy laaldtnnsaniuenivesns warsiusimihluiansuadu

AunN15U120NMNEAAUSEUNM 5 T VULAINLTLINIUYIUNIEDITIINMNTY AULUFBNWIAIIITRSINAY

Waenaulwennaziduiniassy (@ady) 1ANUATLazueadne 81Useann 1 wes dnduney
WNIE SEEYN A UANTo (UNINA gunsiaSeyuw, 2551) n3¥au HTevenmansin Amomum

krervanh Pierre ex Gagnep. AMuassnAuiTe1ve nawn Isaiiinfou nduney THudoimisiioda

v o

vioala Yreduay wazuAulugniden lgnsduan wazdngesng wisialdund Urgeings duladin

whawluanlinsig wiauaunelitass uwiauludld wigemns Snwilsasiusuna uiauduiuis

a a

wiagdn uiduninsnwienisdenins aduld e1deu waa wis1niin1s 9937135ein1T U13e579

1Y)

Juiauny WAUINTEY Tuan (UNNIA dunsRSyuun, 2551) aendumil T¥eTInereansin Myristica

fragrans Houtt. dnvazn1eusnvadeseseInendunil (mace) Aedruberiuwdn anvazdusiduas
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o

a guiliousia Wuwiuundvanswaniuwda Snduvey savu din Wiaseu Jassnamuigdladio
U139579 Tuau uivinungn uiviessae Yrseiae digsiuileliasey indussmedelddudinauves

Aanldniseiuanuln Wduusgdnseu vibiuns vinbiuszamvasu Useimaduladidelduigess
wivnde nsean (WnanA guUVsIaSUW, 2551)

satiunaveanideluasedl Fuduwuimslunisfigadinasazaneivuizausonisain an

o o a

AFugnssmligrsiueuyadasena ienisatuayugidygmanisunmdunulnewagainmniy

WeslusaUselerivaainSueasseun gy
IngUszaeAvaIn1TIdY

ieRnwUTInuasiuefnvun uazgvsiueyyadaszveasannaNmISuLInTsNg

A5Aiiun15IY
1. NMSLHSNENSENA

1.1 dayulnsuiana 3 vl Usgnaudie nszanulng euiwe wagaandund u1viinis

v A

Fndendslasuluvsedlantasuonn wainluanwianuazeianassiududy anntudaihldeulu

£ =

Fouitgamnd 50 ssrueadoa 1uszoziam 48 $alus wdrdahwniAvliluavuritaainiunes
quniraslle

1.2 vhasulwsildedenlilude 1.1 % 3 98 Vszneudaenszailng suiwe nendumi
uwhnsdaiminludasidan 1:1:1 dnwauiuduiSueinistn wazdnnainnediazaie
4 wlinfie 1 woyuen Yovar 50 Lovuea Sovar 80 leMuEaEEar 95 wihasatafildlusune
WissnelATossIELT LU BLSIR Y (Rotary evaporator) wazthlUsziveusissineiaiaaiu

A < a Y, 1 o A a ¢ 1
Wonudsuuusziinlugayainie (Freeze dry) 9ntuiufegsasadaiialdlunisimsisisely

'
a

waIwIMMSesazuesaTaia (% yield) a1naun1si 1 wdrdsdnivlunivusla foamngd -20
RGBT
aunnsi 1

% Yield = [Whsinvesdluanavienu (nSy) / Unminvesnediogne (nSU)] x100
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2. MIvAdOUNVSIUBYYABATY

2.1 ManadeUgVEiuoyyadasieds DPPH (Faudasann siwduni yamdn uazans,
2557) w3gua1sagaty DPPH avandudy 0.1 dadluansluwmiuea Uinansadaaindifueinisnn
WI0ETUINIFIU WAazAUTNTLUSNIRS 100 lulasdng naulidnduduansazals DPPH Usuins
100 lalasansldlu 96-well plate defislifidinflgamafivios iuaan 20 wit udahlutadinisgandu
AAULAIELATEY UV-Vis microplate reader (BMG Labtech g’u: Spectrostar Nano) firnueindu
517 unluiung ¥insneaeusianaa 5 €1 1A % radical scavenging 91n@uA37 2 AINTULAY
% Inhibition AuInAT ECso (ANMududuvesansiegnafiannsaidneyya DPPH lé¥esas 50) Tne
N15a519N31WIEMINANULUTUVDIANIHI0E19WAE % inhibition

9% DPPH radical scavenging = [ (ODcontrot-ODsampte)/ ODcontrol ] X 100

1318 ODcontrol = ANNNTRANAUUAIYRIANTAZAY DPPH lulumiuea

ODsample = AMMNIAANGULAIYEIATAZAN8DPPH SIuiuansaindmegsluumniuea

2.2 MINABUNMERETE FRAP

yhn1svadeUgVsiiueyLadasrYe a1 HIE19%1875 FRAP (Benzie & Strain, 1996)
WiguiuasiueyLadasyuInIgIu Ae Ascorbic acid iag O-tocopherol ¥IMN1SIATENATFI0ES
ANILNTY 1 Jadnsunolladans uazansazaly FRAP Reagent lnonay 300 fadluans Acetate
buffer (pH 3.6), 20 dadluans Ferric chloride solution wag 10 Hadluans TPTZ (2,4,6-tripyridyl-s-
triazine Tu 40 mM HCD) 8n51dau 10:1:1 9ntuthansiessiuns 10 lulasdns ufnsenniu
FRAP reagent U315 300 Tailaséns Tu 96-well microplate udnhluinAinisgandunduuasiinin
§17AAY 593 WrlwuAs #28 96-well microplate reader innsAassfieg1@s 6 A% AN
pandunduuasilfifiouiulnoiisuiiourildfunsmannsgiuves Ferrous sulfate (FeSO.) LA

AlugUresdiadluaisauyaves Fe” deansuansain (mM Fe” equivalent/s sample extract)

3. MRS e anTioun

nMsmUsInasdtueaniiavun 1935 Folin-Ciocalteu (Gong et al., 2012) uagsurndayaya
#81AT09 Microplate reader Iagtn3onansuinsgiu sallic acid Ainanududu 3.90, 7.81, 15.62,
31.25, 62.50, 125, 250 Waz 500 fadnsurednslutndy wasnseuasadafeogiaions 1:3 Tag
U313 Inedinansavanuansanasogsiildainnisada 0.5 fadans naututh 1.5 Sadans luvan

Taaswaradnauin 2 addns Urarsazarsmioge 50 lulasans wauiu Folin-Ciocalteu reagent
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(iFo913eth 15 Tasu3ung) Uuas 50 lalasdns Wi NaOH 0.35 Tuans Usins 100 lalasans
Tu viaulalasiaman fsliutu 3 wift figumnd Feos ad1nsgandunasiinrmeniadu 760 uily
wns Wisuiisuiuasazanefidilifuaisiaesns (blank) musinafluednismualuaisadalag
Wisuifuaitinldfunsmumsgudaniouanansazats gallic acid lumiefiadnfuauyavesnse
LNadneaNIUYeIAITanm 1 N3N (mg GAE/g of crude extract)

4. MTWATIENteyansadia

nsaasigvdeyaldadadanssaun lawn Aade Seear Adesuuuinsgiu

U

Y aa

A1 ECso wagldadifigsoyniu Laun adifdnsnznininuulsusiuniaies (One-way analysis of

variance: One-way ANOVA)

NaN15IBUaZBAUTIUNE
NAN15IVY
1. nansainSug1nIse
1NA5UINITUEIRIsIRINaiadIgAYiazaty 4 vila fio i Levuentesay 50
levupatosas 80 wazlemueaiesay 95 wuin ansafndae Sanvaziluns Fihena arsatadae
levueateras 50 anwasduns Fiiaa asatadioemueadesay 80 fidnwatluns dihmna
#1 waransandeiousatesay 95 Sanvumnduns Admad Fuandlusunind 1 dedaimiin

Id

wituazAniosarvesansanin wui a1sannmgenueaseuas 95 ISeuazuoinsannaiian Anldu

Y

1%

fovay 14.21 ansainmeeniusaiesas 80 Andusesas 12.84 arsannsiueniusasovay 50 An

Judeway 10.74 uazansaiasieun d5evavvosnsainiiian Anluiosar 8.36 dwandlumsnad 1

M19199 1 Fevazivtinansannnesue1nise

FUAAINazaNY UIRUNNeE (NU) dwdnasana (n3u)  Sewazvosnandn
g 300 38.53 8.36
leMuDaIoYag 50 300 25.08 10.74
leMuoasoaz 80 300 42.63 12.84

W@UDASREAY 95 300 32.21 14.21
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AT 1 SNYEURIANTATnINAITUEINTTN

(a) ansaradaetn (b) ansafinelelenueaiosas 95
(o) ensafindelemueaieyas 80  (d) arsafnmelenueaiosay 50
2. mafinyInyssueYLaBaTy
2.1 MynedeUgVsFNueyyadaTeiieIE DPPH

MsAnwguisinueyyadaszuesasainand1FuswEsny shedvinazats 4 viln fo
¥ temueadesay 50 tonusaiosar 80 wavieniueasesay 95 #1838 2,2 diphenyl-1-
picrylhydrazyl (DPPH) TaeinA1nisgandunasiininueiindu 517 uiluluns uagduime 50%
Effective Concentration (ECso) W38 uLiguiiu Ascorbic acid #ud1 @15aina1nd13ue1nssnnmie
loueaieray 95 Jqvisiuoyyadasziffian sie1 ECs = 10.72+0.20 lulasn3usediaddng sesaun
e a19ainaINesuInIsINRILLleNIUeaIesay 50 HA1 ECs = 27.45+0.94 lulasniusdeliadans
ansafinandsuenssniieenueasayay 80 fiAn ECs = 36.66+0.47 lulpsniuseliadans uavans
aftpneiusessadend e ECs = 63.870.50 lalpsniudeiadansnudiu duanslumned 2

M19197 2 gNSAUEULABATEAIETS DPPH

ECso (ug/ml)

#1561AR3579
(Mean + S.D., n=5)
11 63.87 + 0.50°
loVULaseag 50 27.45 + 0.94°
lenuoasoaz 80 36.66 + 0.47°
lonueaseay 95 10.72 + 0.20°
Ascorbic acid 2.40 + 0.07"

o o aaa

B a, b, ¢, d, e SnusideiuluknnuanmuuandegiidudAynadansesu 0.01

7
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s

2.2 MINAAUVSAURYYADATEAIEIT FRAP

miﬁﬂmqm%‘ﬁma%aSaizﬂuaamiaﬁmmﬂsﬁﬁ"‘umm’%amé’wé’hﬁm:ma 4 wiln fio
1 levusadesaz 50 levueadoraz 80 wazlovnueaieuay 95 Aeda Ferric reducing/antioxidant
power (FRAP) assay LS8 uLfigufiuansiuauyadaseuInsgIu fie ascorbic acid kag Ol-tocopherol
Taeldusinaanududuves Feso, 1ussuenisruannsalunsiusondindu fauansnmi 2
warsenuaduladluasauyavenresialossusoniuvesansain (mM Fe’ equivalent/g extract)
w1 arsatnandifusinisinfisienuea Jouaz 95 dqniiueyyadassiidiian sesacnde
ANANAINAITULINTTINAILLENIUDA Foeag 80 ATANAINAITULINITINAILLENIUDATREAL 50
warvatsataaniuenismdae fendasluaniauyaveanesialosaudeniuvesarsataiiy
1.79£0.05, 1.73+0.05, 0.7620.01 ua 0.27+0.03 fiadluarsauyaveanesialessusoniuvesansarin

ANUAIAU AILEASLUANTIT 3

v

M19197 3 qUBAUOULABATEAIEIT FRAP

mM Fe2+ equivalents/g extract

#156NAR3519
(Mean + S.D., n=6)

11 0.27 + 0.03°
loueaseraz 50 0.76 + 0.01°
leMuoasovaz 80 1.73 + 0.05
loueaseaz 95 1.79 + 0.05”
Ascorbic acid 30.16 + 1.16
Ol-Tocopherol 9.00 + 1.22

e a, b, ¢ snwinisiuluLwItannuuanAe1silledAgyneaiifnsedu 0.01

y = 0.1817x + 0.0323
R = 0.9948

FeSO, 1 mmolL

06

04

03

Absorbance value

02

0.1

0 1 1 2 2 3 3

mudutuves Feso, (mmolL)

AN 2 NFNUINTFIUETAZAY FeSOq (n = 3)
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3. MsAnwSunadnsiueaniimun
mﬁmeﬁ'ﬂ%mmmiﬂisﬂau?\luaﬁﬂﬁy’wmmmmiaﬁ'ﬂmﬂﬁﬂ%’umm%'ﬁmé"mﬁwﬁazma
4 %lin Ao 1 oM ueaesar 50 leusaieay 80 LazlovNUEASELaT 95 WU ENsARNIINANT U
m%'ﬁméhafw lovusadenay 50 levusaieas 80 uwasleusatosas 95 SUSIaENSHUBANT VLA
Wiy 2.62+0.32, 2.2120.42, 0.43+0.06, uay 0.52+0.03 fadndunsaunadnauyananiuaisana

ANUAIAU AILEASLUANTIN 4

M19199 4 YSunauansituednyiavida (Total Phenolic) vesansafinainugnnisng

Gallic acid Equivalent (mg GAE/g extract)

#156NAR3519
(Mean = S.D., n=6)
e 2.62 + 032"
loVUaseLaz 50 0.52 + 0.00°
L@yULASPYAY 80 0.43 + 0.06°
W ueaseaz 95 2.21 + 0.42°

o

B9 a, b, ¢, d Snwsisieiulukinfuanmuuanssegelitedfynisadansedu 0.01

aiuTENa

nMsAnwISeLazuaIHanEn (% yield) wuin msldienueadesay 95 Wudvhavareldtanan
gsfign Anidufevay 14.21 aeandestunisAnuivesesiiu 1inydu wazane (2553) s18amimsly
emueaidudiiazarelinfosazveananangafianidetuisuifisuiunslitingdendises

(Petroleum ether) Tumsafnansainne1uainninlney1d nauazudie deardesiuni1sAnwives

F51038) U51AT waziseuLd Usengh (2555) sreauinisldienusaludvinazaneliirsesazves

nananasiantunisainansaiavetuainlnsen asludesas 34.65 WalUSouisuiuuniuaanay

U q

unduiiiagane Snfevarvemandnfniluiosay 20.00 uag 4.10 amaiy uazdsievuatvayy

Y9999 39¢ Y (2557) e fevarvesrandninarsanavevluaiudeirguieldieoniuea

a

Judvihazane Aadufevar 18.34 Suansliiuinenueailudvinaraenlinaningeign us
agslsfimunisidendiiavatsnisiinnsanienuaiusalunisazaivansdrdguiniign uazaas
fiansandernuasia mldde siangn ldilduiiviesienie lissmeieriesniiuly wasmuisause

nsaamuan nvesaulng (§nsuns a3ila wasfingsoned uney, 2551)
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NsANWIgVEATUEYYadaTEAILTS DPPH Wag FRAP ¥83a13ainaind1iuenisnnmienvi

avane 4 ¥la A U1 LaNIUBASeYAY 95 LaNNUBAIPYAY 80 WATLENIUBASRYAY 50 WUIN NS

a

nARaUa 2 35 ansafnvndifuginisigmieieniueaiosar 95 dansausyyadaseinan lnsie
ECso 111U 10.72 + 0.20 lailasn3usiediaddns uazdna ECso #1031 65 lulasniusefiaddnsuansind
gVizhuN (Gomes de Melo et al., 2010) luraigiin1snaaeugnSAUBLLAMIETS FRAP WUl a15anin

a

Mndfusinisiniolenueaiosay 95 uasfesar 80 Slqvdiueyuadastliunnsaiuagied
Woddny wazaonareaiunan1sAnu1ves Sindhe et. al. (2013) uazsgmans wudy uazaAne (2564)
fiwudn asatmenusavesayulnslfqrdlunisnuoyyadassgenhasadn
nsfnuvinaansiiuedniamuavesarsatnaindiiuennisaluaded nut arsadaann
fsusnismFeiniviinamsitueBnimungeiian uiasatatiuansmafuoyadassiosiian
onaflosunanansafmirdasnauunuiueanindae esnumuiilinauanfunmsmyiinaituedn
idesnlulinanaunuiuilassaavesnguiiuea aonadosiumenumsfnuesdlseneumaniives
a1sataanUdonsuirsdistndunududusadusznou (Saeed et. al., 2020) wazn1sANEIVRA
Kim (2013) w1 ansaranafisnszgaduiian Total tannin Tuatsadathgendarsataioniuea wa
Ansueyyadaszvasasataduenuealiginiasaiadud Wewnuduuseiniflasaig
Tug) (Faun Bunsiuunsad, 2547) wazidleiusuifisuasngunsafiuedn (Phenolic acid) #iléantu
onueariiiluguassadenisidinujiseniulaseadisves DPPH uaz FRAP (lonn Tuszaud,
2550) uspgnslsfmunisidenlidnhazarsuarnsiviinaamsatauldasfnuiisaiuandy

fwUsenausie (Saun Bunsunsel, 2547)

GEL

o

lunsfinwasatlansainandfuenisiniainmeeniueaiosas 95 Iviiosasvotmanings

v
o

ign wazdauansalunsiueyyadaseviads DPPH wagds FRAP fifiga wazansannainesuen

sIsgaiacsinidvTinaiueinnmingege

1
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Jorauauuy
lunisfinwasaiilunisd@nwrgranisdinimdessiu lnen1sfnwigrs iueyyadaszuas

YSunaiuedinvianunvedasannaindiue1nist nnsAnwiluaseiinudt arsainaindiuen

nisAaiamelenIueaiesas 95 Wgnsnisdiueyyadasenis DPPH uagds FRAP fifian 33A13

Anwanuduiiviargvdnstinmduvesasainsfueniogiiatnsieievnueasesas 95 skl

AnRNIsUUIZNIA

MuATedlafuyuativayuaininerdouassviun §ifeveveuquansindvaians
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EFFICIENCY IMPROVEMENT OF THE PICKING PROCESS IN WAREHOUSES
USING SIMULATION TECHNIQUES

Kittisak Sanrat' Kanuengnit Patoommakesorn® Anek Thienboocha’

Abstract

This research on the efficiency improvement of the picking process in the warehouse,
using simulation techniques, aimed to design an improvement plan to enhance the efficiency
of warehouse areas through simulation techniques and propose ways to improve the efficiency
of product picking processes according to goods transfer requisitions. The study revealed that
the problems in delivering products to branches included incorrect quantities, sizes, brands, and
specifications that did not meet goods transfer requisitions. Consequently, products were sent
back, awaiting replacement, which affected costs and time consumption. Subsequently, data
were analyzed to identify the causes of product misordering using cause-and-effect diagrams to
determine problem-solving measures. An ABC analysis of product assortment was conducted
to design space placement in the warehouse. Picking guidelines were then proposed to reduce
staff time and distance. Warehouse space improvement designs were created through
simulations using Flexsim, and picking and handling were tested according to the presented
models. As a result, efficiency increased compared to traditional staff work. The efficiency
improvement in Model 1 and Model 2, based on time performance test results, increased by
36.97 percent and 48.97 percent, respectively, while the distance performance of Model 1 and
Model 2 increased by 23.98 percent and 32.36 percent, respectively. The findings of this research

can be effectively applied to the company's warehouse management.

Keywords: Warehouse management, Simulation, Efficiency
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USE OF PUMICE STONE AND OYSTER SHELL WASTE IN GEOPOLYMER MORTAR

Kunatip Raviwan' Phaithun Nasaengz* Ekkaphong Wiriyaphani’c3 Kingkao Prommacot’

Chuchai Sinchai’ Rangsi Nanthasarn®

Abstract

The objective of this research was to study the properties and durability of geopolymer
mortar using pumice stone mixed with oyster shell waste as the starting powder material. The
pumice (GPM) to ground calcined oyster shell (GOS) ratios were 100:0, 75:25, 50:50, 25:75, and
0:100 by weight. The study tested the properties and durability of geopolymer mortar, viz., flow
values, compressive strength, strength loss of mortar immersed in sodium sulfate solution, and
weight loss of mortar immersed in sulfuric acid solution. The results of the study found that
flow values of geopolymer mortar increased with increased GOS volume. The use of GPM mixed
with GOS in the proportion of 25:75 by weight was a maximum compressive strength of 26.6
MPa at 90 days. The strength loss of mortars by 5% sodium sulfate solutions for 90 days did
not show negative effects on the compressive strength of geopolymer mortar made from GPM
mixed with GOS. However, the damage caused by the sulfuric acid solution tended to increase
as the amount of GOS increased. The research results showed that geopolymer material from
pumice stone mixed with oyster shell waste could be used as a cementitious material in
concrete work with low compressive strength, in which sulfate or sulfuric acid resistance is

remarkable.

Keywords: Compressive strength, Durability, Geopolymer mortar, Ground calcined oyster shells,

Pumice
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1. lefnwmansgnuvesdnmdnmsliiuiufianauiudonesunssumiunazidunduan
nesesuseE UL Snvewedlenawesiesing
2. ileAnumsgayderidssuussdnvesilelndmesuosisaniuiufianaudonvosunssy

wWumaztdenkyluansazatedamnauNIusasay 5

U a

3. Wlefnwnansenuvesdnsidunisiifuiulanaudennosunssumunazideadudan

HaaRusian s dsumtinvesilelndwesue i inudluasaranensataiininanutiutusesas 3

1. Faqnldlunsine

a A o a Aa o |

Tanweozailuddinanldlunis@nwiaseliusenoualeAuiulla (GPM) Hdldnine

q

o o a

auviesnatnmlUluiundmiangannuniuas dinevlanuduiigamgll 100 e gadea

q U

Wunan 24 s mntiuuadisdisgnueamanaulidnuasidunsazien Waenmesuiasu (GOS)

niuisuagsfian snnadles Ywmiavay3s thaunddviazenaudmniiuisnuudilumalum 1w

a

I 7igaungil 800 asrwaided Wiondnansduniduaziuuaimesegnueamanaulanvaudu

neazIBeatuieIiy Han1sRaeUssdUsENeUAATivesTanrioraiTuTAINALANITINNIT 1 WU
#unufiadeonlydvesdanuarezaiundudiulng TursfiUdenvesunssurnUssnausieunaide
sonladunninfesay 80 MIATwdugWINeT wud Fuiufiansiawudwiiduedugulurig 20°
214 35° 2 theta wazasIINULNANGNVRITALUN (Albite) uaziiualad (Riebeckite) dusuildonuion

YNTUHIUNALLDEANTIINULN AR AN VD ILARLTIUANSUDLUAN ARSI UNINT 1
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Janezadludaing (Souaz)

Cumulative volume (%)

aanlyn
GPM GOS
SiO, 60.40 9.00
Cao 2.40 85.50
AlLOs 16.70 0.90
Fe,Os 4.00 0.80
SO - 0.80
MgO 0.90 1.40
Na,O 4.0 0.60
K20 3.40 0.30
TiOy 0.50 0.10
P20s - 0.10
A - albite (Na_,,.Ca, . (AL ,.Si,. O,)
5 R-riebeckite (Na,Si,0,,(OH),)
R
S
GPM
C
- C - calcite (CaCO,)

os |l 5., G
; 1|0 1I5 2]0 2'5 ;0 3'5 ‘1[0 4I5 5I0 5]5 6I0 615 7I0 7I5

2 Theta (degree)

A# 1 JULUU XRD vesianniargilludding

100

90 | = GPM ~— GOS
80 T

70 4
60 4
50 +
a0 4
30 4
20
10 + ,
0 | et | |
0001 001 01 1 10 100

1000 10000

Particle size (mm)
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(n) Ausiudaunazden (%) WaBNMBYUNTUEHIUAALLDUR

AT 3 AENE e 1,000 N (Nasaeng et al., 2022)

¥
wa ' a v a

HANINAAUAMANTRANUIU WUT AwiuTauasiuGenviesunesunnunagdeaiaAininy
§RIUNIBIINAU 232 uaz 2.72 aud1du Jeunadwmsunssun 45 lulaswns windusesay 25.0
WaE 24.7 MU TRUARISIINEWINAY 4,230 uag 5,293 ms1aeuRuasHensy auddy waydl
ﬂummaummaﬁ'mmﬁu 16.3 uaz 30.4 LulAsiuns a1uadu lnen1snsea1efizedvuIneynIALay
SNUUENINEAMLEAAITININT 2 Way 3 muddu wasamaziBon (FA) Tdmsieowaidhiidaia
st TwUUBNF Ry 2,60 warlugdaruanBeawinty 2.75 Tdndudmiundey
ansazvans ansaiiild Toun Tndeslensenles (NaOH) sdinndnazanelutnduliiiaududumiadu
10 Twan$ asavansleiionddng (Na:Sios) fiddiulssnevvesdanieenlessosas 35.12 lafeoy
sonlusforay 16.26 uavindovas 48.62 Tnstmin ansavandlamoudaminnnudududesas 5 uas
#@1sazasnIAganiIsnANUINTUSouaY 3

2. N59NUUUEIUNANLAZNISAIYNADES

WeRnwmaiduusisawazanupmusioaIsasaedaianazasazatensndaiiasnuas
¥p93lalnalesuasansnRunulanauUdonesu1esukIunazldun Muua dnsIdIuRunulane
Wasnvesunasuwihiutesay 100:0, 75:25, 50:50, 25:75 way 0:100 Iaethmiin 1¥sndinansazany
Tofendainasoasararsludolensenledivinfy 1.0 lnedwin Samdntanuiergiluddinase
warmandeaiiy 1:2.75 Taetutn uasdnmaduveavandeagueasdonwindu 0.70 Tasthwiin
Mansant (5P) Wuveamarfivawinasiulurasinnisnaitelddegrwadinifinnuduimarii
agaandenisidiuuukaziAinisivaunlieglutae 110+5 auu1nsgIu ASTM C109/C109M-20b

(2020a) FIALNNNITNARDINALNONIUSUIUTNABINIT bTIIUNDUNINTTHASEUAIDEN995 LAY BT

AIUNANNITUAN T IUN1TITEASILLFAIN NN 2
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AN5199 2 dndIUNELYRII O INALNBSUBSANS

a o . ﬁ’am’?fl#’flunwmm’%auﬁaa&iﬁa (n3w) ansdulaelua
Y9819
GPM GOS NaOH Na,SiOs FA SP Si/Al Ca/Si
GPM100 1000 - 350 350 2750 85 7.21 0.04
GPM75G0OS25 750 250 350 350 2750 58 7.74 0.43
GPM50GOS50 500 500 350 350 2750 36 8.73 1.04
GPM25GOST75 250 750 350 350 2750 - 11.35 2.14
GOS100 - 1000 350 350 2750 - 36.92 4.68

Tutumeunsseusetnhiuiudianaudfudenesnssurnuaasndeanusand i
ssualunuzuuudaudhnmswelidisudunm 10 nit andunianivdedladuedomay
wesdsudnRuasazarelufeulansonledaududuiagy 10 Tuans vinniswauduan 5 unil
mmwLLﬁ,h:fwﬁagﬂuamwﬁlméf’gﬁ’JLLﬁaaﬂud’Jumam imswandunan 5 uiil udufvansazanslofond
aunnadludunaududiuaainevinisuausedn 5 unit dlensuszeranfifmumidlelndiuesues
FSALAINAIUUNADIUIAANY 9 LATLUUNEBNIATEIU ASTM C109/C109M-20b (2020a) #1159
RatlfZeuudwiodenanaintestunsgydoanutu Udedlsmesrosluiosnuauoumgd 25
ssrniwadea Wunan 1 9l Wemnilelndweinnfuiufiaduiannsesgiludainaiduaaido
oonludanilinesilugungiiviesindusdesnseduufisersionnuiou Tnsdedradgeu
murmgamgiinglulif 60 ssrwaldea Wunan 48 $alus tlensesuuiizelindadunauinns
nadanglussezianlnalssiuy Lﬁammwxnmﬁﬁmumﬁwéf’msmaaﬂmﬂqjawé”;é'?aﬁﬂﬂu
gumgiiviesesnafos 12 $alus shnnsunzuuuudmiesnegishenanainuasunlugamaiiviesauiiseny
VN

3. NMMAFIUNBSANS

3.1 nMsvadeumATlvaus (Flow value) seliznaasunisivaudlngldfagsadiid
Filiudelaenagouriufindinuaudiog19@sa adeunuuInsgIu ASTM C1437-20 (2020b)

3.2 MINAABUAFITULTITATDINBIAINTIGNUIANYUIA 5x5x5 LYUFRLLAT YN Taaey
ﬁwé“a%“mmﬁmﬁmq 7,28, 60 way 90 Ju MeLAImadeUDIUNUSTER (UTM) WATNAADUAIUNINTFIY
ASTM C109/C109M-20b (2020a) Ingvinisnaaeu 3 fegaiievaaie

3.3 nMInadauAuAIusonIsudluasazatelufsudain §198muu10551U ASTM
C267-20 (20200) Ingldiragansagnuiaiuuna 5x5x5 wumiuns lnenisudluasavarelofeudamn
amududufesas 5 wufvergnagoudl 60 uar 90 Tu tiAuanasararsud A wedidluthazen

@

adgwlsivugeuiieMdniaiivgaseuiuniislilugamgivenlunan 2 43lue udawinisveaey
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MdsFuusadnseLAiomaapUelUNUTEaNALALIAABUAANIATE L ASTM C109/C109M-20b (2020a)
Tagvhnmegeu 3 fegailemanads

3.4 mmﬂnwusiaﬂimimammﬁmﬁﬂﬁamanLﬁaLLﬁﬂumiazawmm%'aWﬁﬂmummgm
ASTM C267-20 (2020¢) Tagldireg1emssgnuirriaun 5x5x5 wufiums vinnisusuesisluduileld
fegrsBuiafeindlensueny 28 u thusntudainirgouiionmafi 110 esmigados iuna
24 $3lus hmsdaimdniEudu nduudiesadumsararsnsadaiidnamudutulosas 3 oy
ihnifn audisengnaaeud 1,3, 7, 14, 28, 56, 90, 120 wag 180 Yu thiuanarsazaisnsnuddn
fhogiluarendadoulsuseuiiominfnfivgasoutidigouiioungli 110 ssrsades u

v
a o

van 24 Sl vmstalhwindadiunauay 3 fegraievnAnaiviesazmgyideumviin

@
160 8 'g
B Flow value = SP content 9
140 + 37 %
9
20 4 112 113 1 &
120 108 109 111 6 %
e =
§_‘°, 100 4 +5 &
[}
3 80 4 3
S Fy
_é 60 + 138
- g
40 + +2 3
A
S
20+ 1 8
g
0 - 0 “%'
) i) N
» & & & o> s
S ¢ ¢ & (o]
(¢ N & & ¢
& & S

awdt 4 Arnnslwausivesvesilelndwesuasing
NaN1538UazaAUTIINE
1. MslnaukvasuaIfig

nanadouAIn1sluantvesdlelndwesueifsuansiinnd 4 nuin dadrunauile
Tndwesanfiuiufiafiosedafion (ogrs GPM100) fanislnaunainindosas 1105 sududes
duarsanifivesifudosas 5 venimidntanidoutszaiusam dWeldanmslnaudsinuniuinasii
famunld Faanauiteres Mawlod et al. (2023) wuindlelndwesildduiufadutaguedasud
mmmmm‘tumﬂuaﬁaﬁwLﬁaamﬂaumﬂmmﬁuﬁuﬁaﬁﬁﬂwmLﬂu§w§u uam’mﬁﬁummagmﬂima
Wagvesiuiuiandnnimaddonrosunssudaanddunni 2 eravinlidiunauiinnudosnising
WnnIEe Msnaufuiufiasiuilaennesunssurnunazidensviliuesiianumainnniy
anfegsdndiunauiilisnsdiufiuiuiadoildennesunssuiniunazideaindusesas 75:25
Tagtwidn (Gheehs GPM7560525) inmsldansantirwiiosdosas 3 whiu wazsiilidannislnaud
gand1a0e1s GPM100 Fefimsldansaninfivasluiinadganiuandiifuinddonresutssumn

unazBeaiidiudislidlelndwesueiiiianuannsariauliftueaasiaeiiiesnniiie iien
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VesUNIUNIUAasBanU RS Uasaratezyiiiiisuaadeulosauniuseauan (Ca™) douseu
aunpvesiagueeraiiludainandniniuansazaedanilaniasusznaudminlufeniilidunans
vosUszyllihasifanisiediduneadenideuuasiuanaresasazaedanilasgnszaredivudin

o

annwiilivszluavludnvazadeiunisldansamirludwuduesing Wewdln Taananiduszqau

f
EJQ'ﬁmffu%L.Lsmaarmﬂﬁ’mﬁmmﬂLLiﬁNé’ﬂlWﬁﬂﬁiwLﬁummmmsaﬁwa’mlm” (Xie & Kayali, 2016)
2. MasTunsvnvasdlalnaasuasing
NANISVAADUNAIS UL TR oI NAND SN TA 1SN AUNLNANEULUSON MO B U TULKA
unaziBunludnTdIuTiLaNA It uLanIRInNS9T 3 wazAIdl 5 WUl Faeg1e GPML00 Sanmadssu
LLNE“J’W?WMﬂ‘vlﬂsu'aam*qm'31/1maauaa@1ﬂé’mﬁvma%’aﬁswmudawﬁﬁ%q Nasaeng et al. (2022)
ilesnanuudaussvesilelndiwesantaguefiivsunueaifoudaziueg funisnedvesas

Y

nandaeilufeuergiluddinalawmsnvsedlolndwesian nsHaufiuiulasiuiuiUdoniosunesuin
unaziBunazteiiiuidsuusidavesdlelnamesuosiild Taofdsfuusidnvesdleindmesuoding
funltnfiutunudinanddenesnssuimuaasBoniudsnsdiunsnaniuiudasudiuEen
MeyuTHHIUAR BN USeray 25:75 Tnethmiln Tnefenidssuussdaiieny 7, 28, 60 uaz 90
Tuwiiu 19.9, 23.7, 26.5 uay 26.6 Wng1@Aa MUEIRY ﬂ’]iﬁ@ﬁ”lﬂ’s’mLL%QLLi&QﬂﬁQQ%‘LA“ﬂ@ﬁI@
Indwesueidinniutudanaunaudenvestuininlooouosunadeudasyiliegluudenvos
unasun iefinnsandandnlasluaves S/Aluay Ca/Si wudn fanfindunuuiinaiudenvios
usHIUARsL BT ATy %ﬁmLLaxLmaL%amﬁLﬁwﬁmzﬁwﬁﬁ%mLﬁmflutmaL%au%ﬁmmiamsmagui
swiulnfenergilugdinalamsndmalidosloindwe fulutuuas Inssanasinlfamadeutssa
fmuudanss (Chindaprasirt et al., 2018) NanIVRaRsidenndesiuiTeTes Zhang et al. (2023)
fifinwn wud WasnmesussunUnazBeadidiuslunsiiiefuTanueesailudainauay
ansavanedaniladuasuyiliinnisnesvewdnduilawmstu sgrdlsinumdsuusidainanas
dlelfiudonvesunssuunazidondutanneerailuddinafisssiaion iosandrunauves
#oens GOS100 FUTmnauaalougauinadanuarezgiun WeUSinuuaadousenlesiuniiuld
dsnaliAnnsanazneuvesuaaifeulansonledilaiudauss (Ahmari et al, 2012) iflefinnsansaves
p1gveset e idunsisavesiiegadlelndmesueidi nuinmideiuusedndanfiutu
LﬁﬂﬁaﬁjLﬁamqsuméhatmLﬁuSﬁumaﬂﬂiﬁﬂwﬂuﬂ%ﬁaaﬂﬂﬁaﬂﬁ’umaﬁﬁwm Chen & Zhu (2018)
wuinsnsefulfisedeanudouaziliufisonintulasauysaidemedsdiengasy 7 fu

NAIINUTUNSRAILIANUL DL V0 08199 ARY 9 RNTUBENT 9
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%%

A151991 3 NMAITULIIDAVDIR LD INALUBSUDSANS

MaeSuLsPANDIYNITNAFaULANAINTY (lWnzU1aATa)

UGIehERN fegreitaglusnmuandeuiialy fregreiudluansazans
7 9y 28 Ju 60 Ju 90 Ju 60 Ju 90 Ju
GPM100 0.7 0.9 15 2.3 14 2.0
GPM75G0OS25 17.3 18.5 19.7 20.4 20.7 21.7
GPM50GOS50 17.6 21.2 21.8 24.2 213 23.6
GPM25GOST5 19.9 23.7 26.5 26.6 217 271.8
GOS100 1.8 2.1 7.9 12.9 9.1 15.8

40

7 days I 28 days S 60 days EEE 90 days

35+

30 +

Compressive strength (MPa)

AN 5 AEISULTIDAUDI N INANBSURIASINAUNLLANANUFDNMDUUNTUENUAALLDER

3. ANURURed1Tazaelafaudaa

A9 6 wanstdeunssdavesiiegrsdlelndiuesueddisanfuiufianaudeney
wsununandeaildliudlusmsararsSeuiisuiusegafiutluasazaredamnarudududoy
av 5 791y 60 uar 90 fu wuin 1enaasuiieny 60 Fu #19819 GPM100, GPM75GOS25,
GPM50GOS50, GPM25GOS75 way GOS100 ﬁgﬂﬁalﬂuamwmzﬁ”auﬁﬂﬂﬁﬁwﬁwé’q%’uLmé’mvhﬁ’u
0.9, 19.7, 21.8, 26,5 uaz 7.9 lwnzUrdAa aud sy WieSeufieusogsilddnaunauientulay
wisang1sluasazatedainnuinsieg1silelndiuesuesaisanniunulafisswiafealduans
nansznuitaaunndn Tuvasiifegrsdlelndwesuasisanfunuanauudonesutasau
UARLLIYA bAKNFIB819 GPM75G0S25, GPM50GOS50, GPM25GOST75 kay GOS100 JA1INSISULSIon

Wnueuas 4.7, 2.2, 4.5 uay 15.1 auaiu TudnvasiguieiiudeSeuiisunanisvegeuiion
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90 Yu feg193lelndwesuesdsniidonnesuresuniunazidenludiunay Taun droeas
GPM75GOS25, GPM50GOS50, GPM25GOST5 way GOS100 Sfdsdunsedniiiutuiovas 6.3, 2.8,
4.3 uay 21.8 AuAISU denadasiunuiduves Saavedra et al. (2016) fifnwnuin3lelnaluesaly
’3’51@54&@iu’qéfuﬁﬁmﬁﬂixﬂaumdmﬁﬂé’wﬂﬁqﬁumiﬁﬂmﬁuamnmmﬁmmumsﬁwmmmmsaxaw
Tnidondamislafidon Tnometraudluamsazareiieny 60 i1 360 Fuilrfindssuusadnganindnedng
Flaileudluansazane

50

3 60 days (ambient) == 90 days (ambient)

a0 L [0 60 days (immerse) = 90 days (immerse)

30+

Comepressive strength (MPa)

10 +

AN 6 LUSeUguMaasuLsIanvesdlalndwasuasisiunluaninwindauiilunariiag1eninly

=]

asasangdamnaududuiovas 5 Niene 60 wag 90 Tu

[ 5%

lusnddelimdsfuusadaiiganitvesitedadlelndiuesuesiiniidiunauvesudonves
WNTHRURBELBEAkaz L luaTTaraedaLln 919 s dameiasainnisenLtuedlelndiuesiaad

LNAINATVLNFIVBILAALTEUDDN YA NAIINNITOARIVDIEITUTENBULAALTENYINTTRI9E19 GOS100

o '

nualuansazarglufendaniiarganindregranlignudluaisazatsegradaau Insanivet1ees

dofegregnudiielifeony 90 fu ilesnludiunauvesiiedts GOS100 HuFonvosutssuie
upazBsaluTanuaiafufissidaien Weinnsmnined 1 wud wWienresunsumniiua
whaLdenoonledgunfiaandnuaiamansusilawnsdutiosnin fafuarsudniusiannugazen
lawstuilddunnosssduinadelensonladiisnnaalufe Tngmluanuguissnaisazans
%JaLWmﬁuagﬁUﬁmm%umaL%aulamaﬂiﬁUﬁLLas‘Imaa%Ngwqwaaé‘haEJ'N (Nehdi et al., 2014)
nsideuanimuesiiegduuduediiiAnnnuiitevesasasaredamniuunaidenlensonleduay
waaideulaludalrevgiiunauAndududunazionnislng (Ettingite) Fse19tilugnnsqayde

ANULDILTI N15VEEF ATUAN31 wardnnTeuveaRa (Snelson & Kinuthia, 2010) 91091388
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Sata et al. (2012) #fnw1 wud1 Alelndwesiianisvengiillesannuaaideunilogluiannieygiily
Fananldndndlelndwesueifmsuiligunndnawiliinanudsmewilassasianielu delu

a1azeuiuldi N svenefmiiliinndnilidegrafanisuiudvhlisuidsuusdngeau

4. AMUAINUABETTAZANENIAYAN SN

Al 7 uans¥esaznmagadeimdnuestiodeilelndmesuedinfiesannistantou
vosansazaensndaininanuduiudosas 3 Ausseznaiudiogidluasazans Insunfuossnsid
Fundduduszneundnnsgydedntnfennuiisassminadedlensonledifogluso
WosEnsuaznIATiFudRn (Sata et al, 2012) FeanunsavhliiAnanuduRdmalminnisuanduay
nsgadeimtinuinuiafedns ndmnuslumsaraensndafiziniieny 180 Yu tutihvesesng

Flelndwesueiminniuiuiiaiewilaie) (GPM100) ansgadeimtdnAeutisiviiusesas

0.10 esanludiuindadeonledvesdiniuazergiunduesiiszneundn Faneenleduazesgliun

¥
s '

oonladimdrilazshufisemasdeduiulufeuesgiludainalawmsnhlidevomoss 1suuuiuiu
uananiiansusznavilelndmesisadvimnaunadeneenlediniladivufunesinifidonves
wssnunazdeadudmudszneuilimahasnnasazaensadaiininiatuliinndfuansdy
it 8 Geaenadestuiuideduilitagueiituiinuuaadouifeiiasuanfusiunadoulansen
lagisingne (Ojha & Aggarwal, 2023) iefinrsanTlelndwesuesfsnniiuiufiafifdunauvenuden
NOYUNTUNIUAALLBEANUINFIDEI GPMT75GOS25, GPM50GOS50, GPM25GOS75 way GOS100
ﬁmiqiyLﬁaﬁmﬁfﬂu%t,’gmﬁ’;@f’;asmﬁmqmﬁm’ 180 Ju winduSeuay 0.98, 2.08, 2.47 way 3.37
pruddu Funeldinsiaeanarsazatensadaiilinfinuntudlouiinmudenesunssuimn
unazBeadiuty sildesnnmafiuUiamaddonvosyilidunanUiiauaadouisluyaed
USinadanuazezgiiunanasdanaldansasadinlasluaves Si/Al uaz Ca/Si lumsnadl 2 Wodsana
Fanuazevaiiutdmiurhufiseliiismerziilvinisnesivetlelndwesinaanas 3n3duves
Ahmari et al. (2012) wuin ieszuuilelndesiiviunuuaadougaagilmninnisnnnzneuyeos
weadeslensonlasdaduammliAenstanseuvesasazaensadaiinin mafinturesiuin
wea@euisnniiulUludunauvesilelndiesuosinsiltiudonvesnssuunaziBonluinngs
Lawn fa9819 GPM50GOS50, GPM25GOST5 wag GOS100 9¥9N¥1a1831na15aga18nsAuINnI1
#9619 GPM100 Uay GPM75G0S25 agnadntausisuandlunini 8 usogrdlsfnmiileudsnedisly
asavarensndaiininauieny 180 Yu Megreweififmundaliinnisunnineiasiianmg
\lesneynavesaUdonvesunssuEnunazideaiiansaazarsluveavadliflogasudisdnin
Tngeunailiviujisonnaniuagyimviniiduniasiuvuindn (Nasaeng et al., 2022) vils

a1savaunsadaiisnanutuiusasas 3 ynatsnizusnuilullelnaesiaa
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Immersion (days)
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Weight change (%)
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PHYTOCHEMICALS, TOTAL PHENOLIC CONTENT, TOTAL FLAVONOID CONTENT,
ANTIOXIDANT ACTIVITY, AND TYROSINASE INHIBITION ACTIVITY
FROM CRUDE EXTRACTS OF ORCHIDS

Napattaorn Buachoon'

Abstract

This research aimed to investigate the phytochemical screening, total phenolic content,
total flavonoid content, antioxidant activity, and tyrosinase inhibition activity of crude orchid
flower extracts. The orchids used in the experiments included four species of the Dendrobium
genus: Waew Mayura (Dendrobium fimbriatum Hook), Sai Luang (Dendrobium anosmum Lindl),
Klang (Dendrobium parishii Rchb.f.), Lueng Chantaboon (Dendrobium friedericksianum Rchb.f.);
and four species of the Mokara genus: Mokara Jitti, Mokara Mu Thong, Mokara Nora Blue, and
Mokara Prakai Phet. The petals of these orchids were extracted with ethanol. The study results
found that the crude extracts from both the Dendrobium and Mokara genera contain six similar
types of phytochemicals: flavonoids, coumarins, tannins, terpenoids, steroids, and cardiac
glycosides. Upon examining the total phenolic and flavonoid content, it was found that the
Waew Mayura (Dendrobium fimbriatum Hook) and Mokara Nora Blue orchids had the highest
concentrations (208.58 + 1.00 mg GAE/g, 219.65 + 1.83 mg QE/g, and 198.23 + 1.56 mg GAE/g,
203.67 + 1.02 mg QE/g, respectively). Antioxidant activities were tested using the DPPH and
ABTS assays, revealing that Waew Mayura (Dendrobium fimbriatum Hook) and Mokara Mu Thong
exhibited the highest antioxidant activities (ECsp 15.34 + 1.30 mg/ml, ECso 7.33 + 1.02 mg/ ml,
and ECsp 11.90 + 1.27 mg/ml, ECs 8.43 + 1.45 mg/ml, respectively). Additionally, Waew Mayura
(Dendrobium fimbriatum Hook) and Mokara Mu Thong demonstrated the most potent tyrosinase
inhibitory effects (ECsp 15.09 + 1.92 mg/ml and ECso 12.44 + 1.29 mg/ml, respectively). These
findings provide a fundamental basis for the development of cosmetic products with antioxidant
and tyrosinase inhibitory properties in the future, as well as for further studies on the bioactive

compounds of orchids.

Keywords: Orchid, Phytochemical, Antioxidant activity, Tyrosinase inhibition activity
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FeiieliTiguugfivies 10 undt wiludadintsgandusasiiniiuenandu 734 uiluwns dewaies
awnlnslladnes Ju Libra S70 wagyinn1sw3eNasazagaIsuInggIu BHT, BHA uag Ol-tocopherol
wileuansiiodns Tnsusazietrsihnmaass 3 91 Fuumgviddiueyyadasy ABTS Tneiieu
mﬁlé’ﬁ’UﬂiﬂWmmgmmm BHT, BHA wazkaann-lnlailsea

msimseignensius weuledlnlsdiug (Faudasis 910 Long et al, 2002)

WSBUATATANMIBE LA ANTAEAEUINTFIUNIALATN (Kojic acid) fruidudiu 50, 250,
500 way 1,000 lulasnsu/fadans luteniuse U1d@1508819M10819UAaEAULTNTUNINAGDU
gussudsnisiauveseuleflnlsdalngld Dopachrome method WisufuatsazaeuInsgIu
n3alAdn (Kojic acid) ¥in1siAuansazaiey Control (Sodium phosphate buffer 0.02 Tuan$ (pH 6.8)
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1500 lulAsdns arsazatoieuledlnlsdiua 1,000 gin/daddns YTuins 500 lulasdng way
99% ethanol 500 lulasdns) wazansazaediags (Sodium Phosphate Buffer 0.02 Tuan3 (pH 6.8)
1500 lulasdns a1sazanstoulasilnlsdiua 500 lulasans wazaisavarefieganseaisazany
193§ 500 Lulasing) asluanaviau (Cell culture plate) 941383 Microplate Reader U EnSpire
2300N welviasazanenaniu Unilgnmgdl 25 ssrniwailos Wunan 30 il adnsganduuad
AuEIAaY 475 wiluwns antuivaisazans L-DOPA (Butylated hydroxyanisole) 500pL adlu
Mungu USuUSungse 99% ethanol lwegliansazanonauiu Unfigamad 25 ssmiwaidea 1u
1287 2 Wl LLazi’mﬂ'wmi@mﬂﬁuumﬁmmmm?{u 475 unluns 3nas ¥hnismeaes 3 81 1
AFnfuameiifusnstiufinmsvhnumsseulaiinlsdiua (%Tyrosinase Inhibition) §i@uns
% Tyrosinase Inhibition= (Acontrot- Asampte)/ Acontrol X100
#3519 NAMNFUNUSTENINIANUVNTULAA AMILTUTUYBIETANANU % Tyrosinase

Inhibition WiefmunaAimuiduresarsataitamsaduduouledinlsduald 50% (ECs)

ANSAATIZHNSEDA

Pnan1sanuilauiasziainuulsusiugae3s ANOVA waziSouiisuAadssies

Duncan’s multiple-range tests fisedu P <0.05

WNan153eLazanUsIeNa
wan1sanaasannnaeld
Wotnanndluldurazyiln uneuwis afnfledivinazatgeniuea 95 % 1uwan 7 Ju

NUIN @NSANANANANILAIVIIAaTANEENIUDE UFIUENANYIUNLS WL TUMTNE) wazduntnansans

PYIULALSDURTAITANANLIU AIAIS199 1

A15199 1 dntinuazsasazvesansanaretunannalelil

suanannaqeld dwtinansafaneu (nSu) Sowazansannurey

ndeldananane

\BosEnevan 15.26 3.05
Boaunug 14,32 2.86
Boenss 13.52 2.70
Boundostunys 13.45 2.69
néqeldanadonnns

IR 13.90 2.78

Vol 12.21 2.44
VRERITE 15.35 3.07

UTLNELNYS 14.08 2.82
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MNA597 1 ilednenndgliudazuinluvinnsadadefinazaisioniuea wudi
miaﬁ”@mmumaﬂﬂﬁwlﬁaqammﬂuﬁmL?ﬁyaqmsmmaﬁfmﬁfﬂmsaﬁwmuqaﬁqm (15.26 n3u) Andu
Sovazansatavetuinty 3.05 sesaunde asafaneuaenndelsianamie slindounugs
(14.32 n3u) AnluSesazansadavenuwiniu 2.86

dnsundelianafonmaviauerugiithuiinansataneugsiian (15.35 nfw) Anduies
avansafiane v 3.07 sesasunfe arsafanerunenndieldanaiennsivlinusznieinys
(14.08 n5u) AnluSosazansaiaveuwiniu 2.82

Kan1Isasumangnuafidosdiy

dleihansadaneunenndaeldananine uazaenndavlifanaionaisiuinsiaaey
armmgnueiidesiu Insendaufisemainavienzneu Iikadnssd 2

A15197 2 MsnsedeUaNgnuaiidesiuvesasainveunennaeliiananing wavanadenans

¢
f

2
= = 2
‘og ‘o,
2 = = S N S
v @ c = = = = ] ) ©
dsananenu = € @ & & S Q ® &
c [ C 2 = =3 =) v P}
v o — 'ad =2 — S c = @ <
aannaleld c s & < = 2 & S S
= 3 = s @ @
:g r—° oy
=
(e
ananne
LDRIFEYA + - + - + . n + +
WY + - + - + . + + +
BRNGES + - + . n . " n n
Wiosdunys + - + - + - + + +
dnafiennnsn
%mﬁ + - + - + - + + +
NYND3 + - + - + - + + N
BTG + - + . + _ + N +
Usgnenas + - + - + - + + n

=

NHUNE - et asedeuliny  + wunede as1deUNy

M3 2 wanamsnsaeumIngnueiidesiuresansataverunonndaslsiananie
4 ¥fa wazanaflonn1sn 4 vila lnewuarswgnuiad 6 ¥lia lawn Wailouesd Aui3u wnuiu
nosUueen awfiesesn wazaninuaalnalalys

Kan1nszitR N AuaAnauun

kansiasgiUiauiiuednienun wui1 arsadaneuaenndeliananane vie
L?juaqLL'mJqiwﬁﬂ%mmﬂuaaﬂﬁwmqﬁqﬂ (208.58 + 1.00 ﬁaéﬂ%fuamﬂa%ﬂﬂimLmaaﬂ/ﬂ%uﬁmﬁﬂ
asafauia) sosaen Ao arsatavenunonndaliianamne wiadeaundosdunys (197.36 + 1.98
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fadnsuauyavesnsaunadn/niudminarsaiauie) 18oenss (197.36 + 1.98 fadnuauya
vosnsaunadn/niuimdnaisaiauis) uazidosanonans (156.89 + 1.23 Hadnuauyaves
nsaunadn/nfuimiinansatauie) sy dmsunddlianatieamuiauesugiiviinaituegn
Favungsiian (198.23 = 1.56 Hadniuauyaveansaunadn/niuiuiinaisadauia) sosasn fo
NYN99 (14.08 Aadiniuauyaves nsaunadn/niuthmdnansafauii) Ussneines (156.25 + 1.01
findnsuauyaresnsnunadn/niinintnatsaiauis) uasdnf (132.32 + 1.00 fadniuauyavense
unadn/niudwiinansafiaue) mudify uansamsed 3

nsnszitiinaaTiuessiome

an1TiATIzInIUTInataluesstanun wuin arsataveruaenndeliananing
yindoawnugsfivinunaliuosdgedian (219.65 + 1.83 fadnfuauyavonnesdiu/nduiuin
asafausie) so9a0un Ao (Beamdeadunys (201.23 + 1.21 fiadnuauyavesineamu/nsuinin
a1saiauiie) 18eanta (188.21 + 1.02 fadnduauyaveanesdiu/ndudminarsaiauie) uay
{Boaeva (16636 + 1.53 fadnuauyavennoidfiu/niuhmdnarsataui) iy uagly
n&wlffanadonnsiauesugivinamarluesdoungsiian (203.67 + 1.02 fiadniuauyaves
\eFRu/nSiminasatauiy) sesawn fie vymes (187.39 + 121 fadniuauyaveaneiau/niy
dhwiinansatausie) Ussmemes (167.24 + 1.12 Sadnfuauyaveunesaiu/nfumiinasatauia)
wagdnd (141.25 + 1.76 ﬁa§ﬂ%’mmﬁasuaamaﬁ%au/ﬂ%’mﬁmiﬂaﬁaﬁ’mLLﬁa) AINEINU LARIAY
51971 3

A13197 3 USunafluednvianunuasanliueedninuavesaisataveiunennaieliiananineg uag

anaflonn1s

dsananenu USanasituedniavun Usunamanlauaesiiamun

aannalgls (mg GAE/g) (mg QE/g)
dnaning
\BosEevans 156.89 + 1.23° 166.36 + 1.53°
L?iuaﬂl,muqﬁ 208.58 + 1.00” 219.65 + 1.83°
Boenss 176.45 = 1.03° 188.21 + 1.02°
LgaaLwﬁaqﬁumgi 197.36 + 1.98° 201.23 + 1.21°
dnafiannsn
R 132.32 + 1.00° 141.25 + .176°
NYND 171.49 + 1.35° 187.39 + 1.21°
UIG 198.23 + 1.56° 203.67 + 1.02°
UseN8Lnys 156.25 + 1.01° 167.24 + 1.12°

o w

e * wansdslaiinnuuandnsvesnteyalunsarAedutiegaited1Ayn1eada (P>0.05)

<
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191597 3 illevinismesouiilevinnUisufisuAieisvesUTafluednioun fu
Usinauanlauessranun (me QE/g) nasananeunennaeldluusazananuinlifinnuuane
Auegelitldfgy (p > 0.05)

Tunismaaesazrnisatndasioniuea viliusiufiuednfanuaiivuags osan
asUsznevituedn uarsifaruduts Ssannsoasangldflusihasansiiflanindalndidsetu
fednlvgasusznoufiuednazararslifluiniazarsdunisidanindagilusavhazarediman
Leanagaalng vinlansusenauiluednaiuisaazatalaslueniuea (Zhou et al., 2016)

Kan13lAiUTIafiuednianuauasanlusedvaunvesarsataneuaenndagli
anavne uazanadenanst wul arsadaneunenndeliiananie wavanadionnsudarsiiadianiy
uanseesiinamsddysteadesnndunenndsliiisasius funiiazegluanameuay
anaflenmsunileutufiniu Jeaenndesiusiseves Jullapo (2016) fiFlUSinaansusznauiuedn
Faunogluti 1.15-5.34 fadn3uauyavesnsaunadn/niudmiinasadauia uagwalausssiiamn
ogluta 1.12-0.01 fiadnSuauyavesansdiu/nfudhminasadnuidundaelifanamevindus

nadlenesiquiduayyadasy

Tunmaaeuqriduoyyadaslunfaiidennimeaeunaautflunsdusidueyyadasy
#2633 DPPH assay wag ABST assay dwiaadiaiduiaiiviladie azmn wazsings ieunan DPPH
waz ABST \Jusyyadaseiidouduaiios lasoyya DPPH uaz ABST1Uusyyalulasiauiined
fidseglugeyyasgudilidesinufisoniteliiAneyuaiviioutu ABST lnsidunisinnnuans
vosansiifeamesaznadeulumsinineyyadaselagitlilelasiaussnen FafuiBnmaaeuiitenld
Tumsnaaeunisiueyyadastlaeiinll dunismaaeugnslunisiinevyadass ABST HuAslHly
nsnageugnslunisidnoyyadaszviiaiesonnd iesain ABST iueyyadaseitaarodali
oyuailedeant Ssntsmnanuiansisianutsaviniitelusnansiiduansdunislu melinsey
qvsueyyadase mitdelisenunaduiarududuresasiueyyadassivhliaudutures
ouyadaszanas 50 % (ECso) lneriitosasiiqvisiueyyadaszas

nsdlnesiquddiuayyadasedae3s DPPH assay

nanFIATIEigVSiueyyadasefie DPPH anansadavetunenndaelsl wuin ansade
neunenndaeliianave Taewui asataverunenndaeliananng vinBeswnugsiquidiu
ouyadasEse38 DPPH assay gaflan (ECso 15.34 + 1.30 Hadn3u/ladans) se9amn Ao ansadaney
aannaleldananing mﬁm?ﬁuaamﬁaﬁumgs (ECso 18.20 + 1.91 fafn¥u/fadans) 1801

(ECsp 20.12 + 1.12 398n51/1ad8n5) wartdesananad (ECs23.63 + 1.68 Aaansu/Aadans)

a

mud1du wazlundreldanafiennsn wuidn vllanyvesdignsiueyyadasysie DPPH aafign

U 9

a aa

(ECso 11.90 + 1.27 Hadnu/adians) 5098931 Ao wo51Ug (EC513.11 + 1.90 fadinu/fiaddns)
Usenrewnas (ECsp 15.35 + 1.07 Haansu/Uadans) wasdnd (ECs 17.33 + 1.11 Haansu/dadans)
MINEIRU HAINNIINAADY WU @rsainainaenndieliiananine wazanadenmis ﬁqwéﬁma%a
dasesne s DPPH assay 1#unnnin a15unnss1u BHA, BHT wag - tocopherol fams1eil 4 anudnsiu
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< o a v

MIVeERUnYSAUeYYadaseae s DPPH assay {wisn1snsiatndnisuilsianunsahunld

'
a =

TunsnsaTngvdiueyyadasiienduisiie azmin wazsinsa (Phunsawan, 2013) Tng3sns

T U
[

prvinfinanmenuaniy ECs fuansdsaududuvosmsiegiidqrilunsiumsoyyadasy
Ingviliaudutuveseyya DPPH anasieuas 50 WaganNan1snaaasas wuil a1sanaveiunen
néelifanamne vliaunugsdflgvidiueyyadasegeiian duiundelanadennsuiavynes
figvdsuoyuadasegiign iesaniBosunuge vymes Tdndes wasdidfifimudundt Boundes
Funys 30 Besnds Basanevians uesug warUsemenes lnsansduiessatng (Pigment) fAwdoq
du uazduuns Anuluiivwazaonlsl WuasnquitiauandAduasiuoyyadase (Nguyen et al.,
2018; Siriwattanamethanon, 2020; Prapalert et al., 2018)

nan5AlnsziaMsRuaYyaBasEaa8AT ABTS assay

NaNTIATIZRgMSHAIuBLYA ABTS nansafnueiunenndaeldl nuin ansafaney
nonnéaelifanamie laonudn arsafaverunonndaslsianamne siaBewnugiignifueyya
ABTS gaiign (ECso 7.33 + 1.02 fiadn3u/fladans) sesawn fio ansafimetuaenndelifanavneg via
\Boandoadunys (ECs 9.32 + 1.1 fadn$u/fiadang) Besas (ECs 1043 + 1.04 fadin3u/fiadans)
uaziBoanevand (ECs 12.74 = 1.34 fiadn¥u/dadans) muddu Tundeldanadenrsuilavymes
fiqvddueyya ABTS geflan (EC58.43 + 1.5 fadn3u/liadans) 509 Ao uos1Ug (ECs 9.19 +
1.06 dadniw/dladans) vilauseniewnes (ECs 10.07 + 1.56 daan3u/Aadans) uazdni (ECs 12.44 +
1.29 {adn3/Aadans) AUEIRY KAIINNTNARDY WU mﬁaﬁ’mmﬂmaﬂﬂé”galﬂaqaaqammﬁgmaxﬁa
AAsTavisueyya ABTS lénnnin asanasgiu BHA, BHT waz O tocopherol Foyadanmnsnsii 4

A13190 4 Han1IIRFRUnYBNIRWBYLadasyIeEsanavenunennaeliananne uavanadionans

d15ananeu Nam'swﬂaauqwém‘sé’l’ﬂuaggaﬁaix

nannanelsl DPPH assay ECso (mg/ml)  ABTS assay ECs, (mg/ml)
fnanang
Bosanemand 23.63 + 1.68° 12.74 + 1.34°
WNNYT 15.34 + 1.30° 7.33 + 1.02°
‘Boenss 20.12 + 1.12° 10.43 + 1.04°
WiHeedunys 18.20 + 1.91° 932+ 1.11°
anafionAnsn
Inf 17.33 + 1.11° 12.44 + 1.29°
nyYNo3 11.90 + 1.27° 8.43 + 1.45°
DIV 13.11 + 1.90° 9.19 + 1.06"
UszNIBLnes 15.35 + 1.07° 10.07 + 1.56°
BHT 19.50 + 1.37° 11.22 + 1.38°
BHA 18.34 + 1.89° 10.02 + 1.45°
Q- tocopherol 17.08 + 1.09° 9.23 + 1.11°

e *° uanadadianuuansiswesyndeyaluniazeeduiogdive

dAun1ana (P<0.05)
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mamiwmaauqmémiﬁma%aﬁasz wuin Awadeves DPPH assay ECso U ABTS assay ECso
nansananetunennaeliluudazanainnuuansisivegadidedf (p < 0.05)

nsnTseuauantRnniiueyya ABTS aann1svaass wuii arsadnainaenndaelsl
anave uagndaglianationmaiommniigniiueyya ABTS Téuandieiu waswuiigvssuoysa
ABTS fianuaenadesiunanisnaasiqnsiuouyadasy DPPH sifiliesanansafnainndag
peAUsENaUMIBAlinaInuate laud a1susenauiiuedn arsuszneunailiused a1susenau
damaoes uaraisUsenaudue (Amic et al, 2003) Fsansusazadaiinalnlunisiueyyadassi
WANANSAU

- (L ¥ -

wan1saTzignsnistusuaululnlsdiue

nan1saszigrsnissusaeuledlnlsfiuannarsataverunenndaels wuih ansafanetu
nonnéagliiananie siadesunugafigninissudaouledinlstiuagefiqn (ECsx 15.09 + 1.92
fiadn¥u/fiadans) sosasn Ae (Boundosiunys (ECs 1639 + 1.76 fadnfu/iadans) (osns
(ECso 19.45 = 1.05 fiadn3u/Aadans) uazidosanavads (ECs 23.82 + 1.43 fiadnsu/fadans)
muddy warlundrelianatonmmauiinuynes fqnsnisduueuludivlstiuageiian (ECso 12.44
+1.29 Tadinfu/Nadidng) 5890901 A9 Usen18inys (ECs 21.23 « 1.67 Aadnfu/Taddng)
u931Ug (ECs0 25.46 + 1.78 fafindu/lladans) uasdnm (ECs 27.91 + 1.23 fafindu/lladfans) auanu
KagINMINAans Wi ansadaainaenndaslianamisuaranationnsia 4 wiia Sqninisdudy
wulellylsBiualsustosnitansunnsgiu Kojic acd Feyauansisnnsnad 5

a51971 5 grisdueuledlvlsfiuavesasainveiunennaieliiananing wazanadenans)

dsanavetunannaagly Tyrosinase Inhibitory activity (ECso mg/ml)

anawaneg

\Bosevians 23.82 + 1.43
Boaungs 15.09 + 1.92
Boandy 19.45 + 1.05
Boundostunys 16.39 £ 1.76
dnafionAsn

R 2791 +£1.23
N 18.48 + 1.04
UBTIUg 2546 + 1.78
UsenaLnas 21.23 + 1.67
Kojic acid 0.39 +1.23

o

mildlathgrsdudvouluiivlsduavesasatanerunenndeldanamne uazanadionnns)

v o
U EOJ

wssuiisugmsdugveuledinlsgiua wui ansadanetunenndeldananiie Tgmsdudseules

Inls@uaninaisatanerunennaigldanadennist nsmadeugnddudenisvinauveseules
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nlsdiuadie33 Dopachrome Tasld L-DOPA LHuansisiu Fuoulesflnlsdiuansduiissfite
nsidsu L-DOPA Uiy L-Dopaquinone 3saziudsuluidiu Dopachrome shensyuauniseandindi
Aaduansazanedduuns fan1sgandunasgsgaiinnugnnaay 475 wilumns 2nnTMagey wuin
arsataneuaenndeliananine uazanafiennisifiarssznouituednifussduseney Wil
a1sUsznavfiuedniianinideudiegs Sgnsdufanishenueuleiinlsbuaiiunuimdidy
Tunisasradindiwatiu TnsaziUdeuans Tyrosine lUiduans DOPA uag DOPA quinine 9unsei
nanenduiindsves Eumelanin (fums dawmsiids, 2544) nsdudaeululinlsfiuavesansaianeiu
aannaaeldananine uazanafiennstensazunainaisiungulansendavesaissznauiluein
Tuansarinfaiuselalasauiuuinmse wieusnalndfssivuinaswesaule dawalinisiinu
vosouleyifiuszansnmnisvinuanas Insteulusifinsasunlasgusisdenalieulesiliannse
191uld (Madhan et al., 2007) wagdanuin arstunguilusdnuazailiuseddiulngdauda
Tumsiduidu (Chelators) fiasnsaduiuleseu zn” vinaisweseuls! dwalouluiliamise
vhauldesnaund (Malesev & Kuntic, 2007) saiimsdudaeulesilnlsfiugensasfunaunangndg
DULADATE mﬂamﬁ’aﬁmmsLLdmiﬂwlﬂﬁwmﬁaaamLﬁaﬂss*qﬂmﬂlﬂumémﬁm%m%ﬁwmaﬂwqqﬁuﬁa

angaanar uazglviiiianunsednsla lngdsaunszuiunisuenionanseangnsunly

GEL

nansnaaestuadsildnmarsngnuaiifosty Yafiuednioun Yunaalauesd
Favunquidnuoyyadasy unsqridudeuludinlshiuavesasatavenunenndaeldl anae uay
anafiennsfiafndeioniuea 95% wuirarsataveiunenndaslianaving uavanasionnis
fansngnuiadl 6 wila laud arliuesd ausu uwinlly neslused aivsesd uay mshuenlnalaled
ansananeunenndsliianavieviauiiugs ndreldanadenasvliauesiuaiivsunailuedn
Favun uazUsinamanliuesdianunuintige dmivlsAvsnmgvisueyyadasy wuh asadn
nerunonnélianave wlabownugs ussndwlianadonnauiiammes Sovsiuoyuadass
qaﬁqm Slennaausie3s DPPH assay waz ABTS assay wazansainneunennaleldananiieasd
grissudaouledflvlstiualdfiniansataneunenndrelianaiieansn nanisveaesuansliiviuiy
nonndaglifanane uaranafieaasilnuaudinisuoyyadasy uazqrssuduouledilnslstiua
flaunsahlusesenuszgndldlunisiamnda fusiiaiosdronavdendn fusiitoguain Jady

nsiiugaAliiundaeslddndaey

JoLduBLu
TumsAdusalumiswenasfusenauiienlassadtmieail wasneasuanuduiwludninnass

ieidudeyaiaduayunisiaunfivayulnssdely
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KNOWLEDGE, ATTITUDE AND BEHAVIOR TOWARD TRADITIONAL HOUSEHOLD DRUGS IN
POPULATION 15-29 YEAR OLD, PHATHUMTHANI PROVINCE THAILAND

Cherlyn Sirisetpop' Somkid Tangkanz* Juntarat Jaricksakulchai’

Ratthapol Sillaparassamee4

Abstract

Currently, the Thai government has been promoting the use of traditional Thai
household drugs to create value-added herb products. This quantitative research study aimed
to explore knowledge, attitudes, and behaviors regarding traditional household drugs and the
relationship between knowledge, attitudes, and behaviors in their usage. Data were collected
using survey questionnaires from 400 individuals aged 19-25 years. Selected through a Multi-
Stage Sampling process. Statistical analysis involved percentage, mean, standard deviation (SD),
and Spearman's correlation.

The results showed that the sample had an average age of 21.31 years, with 57.25%
females (229 people) and 42.75% males (171 people). Their knowledge and attitudes about
Thai traditional medicine were at high and medium levels, respectively, while their behavior in
using traditional household drugs was at a low level. Relationships between knowledge and
attitudes about traditional household drugs, and between knowledge and behavior in using
traditional household drugs, were found to have a statistically significant relationship at the 0.05
level. Regarding Thai traditional drug use behavior, it was found that 61.50% (246 people) of
respondents chose to consult a doctor for diagnosis or treatment most frequently, while only
2.75% (11 people) opted for self-herbal medication, indicating a low level of agreement with
the use of traditional drugs, which was in line with the research result indicating low behavior
of using traditional drugs. Therefore, promoting the use of traditional household drugs should
be extended from the family to the community level in order to improve the quality standards

of Thai herbal products and increase the value of Thai herb products.

Keywords: Knowledge, Attitude, Behavior, Traditional household drugs
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CALCULATION OF TIME-DEPENDENT VELOCITY AND DISPLACEMENT OF A PARTICLE IN
PROJECTILE MOTION WITH AIR RESISTANCE, LIFT FORCE, AND EXTERNAL FORCE

Jutamad Changkham' Piyarut Moonsri® Artit Hutem®”

Abstract

This research aimed to study the trajectory of projectile-moving particles of mass m
under air resistance force, lifting force, and a vertically acting time-dependent external force
sinz(a)f t) on the particles. The velocity and displacement of a particle in projectile motion
were calculated as functions of time, both horizontally and vertically. The particle, with a mass
M that moved in projectile motion, is subjected to air resistance, lift force, and a time-
dependent external sine square force, causing vertical oscillations. A physics model was
constructed based on Newton’ s second law of motion and was solved using integral methods
to determine the velocity and displacement in both horizontal and vertical axes. The time-
dependent velocity was found to be directly proportional to the frequency of molecular

vibrations of particles and a coefficient of air resistance density.
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v ¥
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(Un%.120/2558) Inghinugdumsdnelsanisludiunesitio Salmonella spp. Staphylococcus aureus
gz Clostridium spp. LLazf&’wmu@auﬁéﬁwmé’ﬁa&ﬂumm%ﬁmmyuﬁmum uenniudlanuns
Uudeuvesarserramendu Jeuanslifiuiiviidenndreeunesdnnuvasndosenisuslan
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‘vmaa‘umwisamﬁuﬁaﬁmmwmauﬁUQ’U%Inﬂﬁnlﬂﬁﬂuau 100 AU AIBLUUNAGDULUU 9 - Point
hedonic scale wuan 13’1%'117‘isuaaﬂﬂﬂjwﬂ7iusmﬂ%uﬂm 5 ﬂ%ﬂlﬁ%ﬂﬂzLLuummsuauiunﬂé’wuqaﬂdwqmﬁu

Y o

agallfadAnynieada (p<0.05) ludiwvesnsAnwinissensuuaznisdndulatevesguilan wuin
Huilnasesar 98 sousu uazhuslnnsesar 94 dndulateninduaiviudenndieneunas 31nHa
msfinwiluassanansailudusmanisiausesennmsudsyundndusividdenndieneuvesly
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Adfy: nseeusuvewuslan wienndeveunes Wienndeveunas
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2 999738 @197 ImIemualnvuImsUszend Az Ivermaniuazinalulad un)Inedesivanysys
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3 \SmihidnInemansssuuanGeuas a1t ITeuaiulaTnsou (9980 5L SIminuesTIvAN)
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PRODUCT DEVELOPMENT OF HOM THONG BANANA PEEL TEA
Aschariyakul Puangphetl* Pornariya Chirinang® Siriwan Nawong’

Abstract

The objectives of this research were to develop and study the quality of a tea
product produced from Hom Thong banana peel from Phetchaburi province. The results of
studying the quality of Hom Thong banana peel tea prepared using a hot air oven at a
temperature of 55 °C for 6 hours showed that the water activity (aw) of the tea was 0.33. The
heavy metals (arsenic, cadmium, lead, mercury, and tin) and the total plate count met the
standard criteria according to the notification of the Ministry of Public Health (No. 426)
B.E.2564 (2021) regarding teas from plants, and the Thai Community Product Standard: Tea
(TCPS. 120/2558). Pathogenic microorganisms; including Salmonella spp., Staphylococcus
aureus, and Clostridium spp.; were not found. Aflatoxin contamination was also not found in
the Hom Thong banana peel tea. These results indicate that Hom Thong banana peel tea is
safe for consumption. A study on the different amounts of tea used for brewing, specifically 3,
5, and 7 grams, was evaluated by 100 general consumers using a 9-point hedonic scale. The
results showed that tea brewed with 5 grams of Hom Thong banana peel tea received
significantly higher satisfaction ratings in all aspects than the other amounts at a significant
level (p<0.05). Regarding consumer acceptance and purchase decisions, the results showed
that 98% of consumers accepted the Hom Thong banana peel tea product, and 94% decided
to buy it. The results of this study can serve as a guideline for further development of the

commercial processing of Hom Thong banana peel tea in the future.

Keywords: Consumer acceptability, Hom Thong banana peel tea, Hom Thong banana peel
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MQUILAIATRINITINY
eauHAnd sl Anwau nveNAndugivUGonndeneunes MNGnINNTIEVeY

nesnugniudaninmesys

A5AL U598

1. NSy IURaNNA8aUNBS

wissnyUFennaeveunes lagldiudennmeveunasfizenainannsainisinums eune
thuan Smiamesys Fadundroveuvesiaonas Aldfinisdanisiunisimnizgnndreneumes
AULUIMNENTUFTAN1IN IR sARd T UR¥e 1113 (Good Agricultural Practice; GAP) Tngiiu
n&revoumosiidarmaneglusyduil 6 Ao fdenfufindomosiona (Soltani et al, 2011) 5270
nsAnuluidessiu (Preliminary study) vesfifenuinddenndroneuneaiiogluanugnseduil
fautilunsiuouyadassiaudilunssudaoulusiuoaorluaanazuearhnglafinariian Tudau
vosismandnviudenndreveunesiuhnsiaul amnisvesaiium aziuuen (2556) Tnennsth
néeneunesfiszergnandinitanuagenn saufunisuiasluasazarsleidenluaifusiun
(mfesluasuaiun 15 n3usierh 2000 §a3an3) iWunan 15 Wit wasthudsdeiareindn 1 ad

) 2 ] Y aa a a ° 9 vy
NULLNNUDNUADN VULUUEUNUUIUINAURUIUTEUNMU 3 UAALUAT LLaS‘V]"Iﬂ"IﬁE]‘ULL‘VNI@EJIGUQE]‘UﬁlI

'
o = = o [

You figuugdl 55 ssaneatdoa Wuna 6 $alus udrdaiminisualiaziBendeiniosun
(Harnmer grinding) (POLYMIX Mills Lab, Switzerland) fifluunageiniunzunsa 2.0 Sadwas ¥nns
ATIERIANAINTTUVOIN (Water activity; aw) 1ne191A309 a, meter (AQUA LAB, USA) flauiinly
ussqldneezgiillonlosd Uanidnuuugaminiauaziiviignmgives suninaztluvinisdnuily
Funausiely
2. MsfnwAunYaIrIURaNNaeaunas
2.1 mydesgndsnalavevtinluriuionndievieuvos

a s

Ainszsiviinaasiudeulavevinlurildenndaeveunes Ussnaudie arsuy
wanwen azia Ayn wagusen lnnisiimeesniudenndievienvies unaziBeauda 300 Sadndu
uvinsgesnransazatunIalunsniduduiovas 65 Usuing 3 Jaddns ninlalasiauleseanlun
Sovar 30 USN1nT 3 Hadans viin1sUesdanufiieg13628 35 Microwave Digestion gnutiald
Ansgimaiinvessiglufiegiidieinies Inductive Couple Plasma Mass Spectrometer (ICP-MS)

U ICAP Q (Thermo Fisher Scientific, USA)
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2.2 MAATIRAUAINIUaTINeThuNGadusivRannaieeuves
AATIERAUNMAUIATTINET U IURENNAIENOUNEY ATUNINTIIUNGATUNYUYY
309 91 (UHY.120/2558) (F11nuuInsgIuHAnSsignaIMnTsy, 2558) WazauUsEnAnsEnTg
@5150gY @TUT 426) W.A.2564 ¥191NTY (NT3NTIEE1TEUEY, 2568) UsENaufensTiaTIzi
qﬁuw%sj‘ﬁ”’wm (Maturin & Peeler, 2001) Salmonella spp. (Anonymous, 2017) Staphylococcus
aureus (Tallent et al., 2016) Wwaz Clostridium spp. (Solomon & Lilly, 2001)
2.3 mylasgnvinnaerlamenduluyFenndievenmnes
Aasensinaesamenduluriudennaieveunas Usenaumigasamenduyile
A9 B1 B2 G1 G2 warUSuuesramendusiu (Total aflatoxins) 99835 In-house method TE-CH-
025 based on AOAC (2019) 991.3 I uaz 994.08 laeldinadia High Performance Liquid
Chromatography (HPLC) v‘hmﬁmiwwﬂmedqﬁaasmﬁy’wmiﬂmaauﬁU%ﬁwﬁaaﬂﬁﬁﬁmiﬂaw
(WUszwalne) 9riin Yminaymsanas
3. nsAnuUSunaiivanzaslunisussgraenndlevieunas
3.1 mawIsuridenndevienesiussglugenluuiadiuandiaiy
yudonndreveunesiliannismdeuluted 1 gnussqasiugensess wuuihuia
THudaiie) 2u1n 3x5 wwufuns luuSmaduansisiu 3 sedu fe 3 5 uaz 7 n¥u Tawdngaulfain
Femnuou wazshnseusnidelaglifeuaufouiignmad 100 esawadea uu 15 Wi usTTAN

a A & a < v 2 < ! o o = g !
availionvesd Ynniindisanuiounasiivaundnagiiluvinisdnuludusely

v
& 1

3.2 MyBATIERAEvI UGN e NN
dennalegveumeaiussyadiuge Tudsunaiuaneeiu snseiuinieu Tagi

gavildadlunii wasiinihfougaumiiusyann 80 asrwai@ea USuns 100 Haddns asluniilye

¢ 1

91 virnrswdgeyluagn 5 wiil Weasuaniigaiesn didinalaluiinisieseiand dae

Y A

W30eind WowAd L* (A1annuadng) a* (eanududuns) was b* @rrnududivies) vinis
Answinon 3 91 Tnelfiedes Colorimeter 3 CR400 (Minolta, Japan)
3.3 nsnageueUssamduiauUdenndeneumes
draudonndreveunewnisuainiiniude 3.2. gniuvinsnageunssyam
fuitadnuauveuiufuslaarluiifiony 20 BulU S 100 eu Tnsldnsduiiogdnglasnileds
A1u1192.8U (Non-probability sampling) wagldnisdudiegrauuudadey (Accidental sampling)

M1n15U58uAMANYUNEAINTOUNINUSE A MANRE 4 A1UUTENBUMIEY ATUE NAU FAUIA wag
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158u5ULAYSIN tagldign1SLUUNARaUNIIUTEANFURAA1UAIINTDU hUUTALLULAIINYBU

9 %AV (9 - Point hedonic scale) uazfinwin1suausunaznsdndulagevesusiaanildeviuaen

o v a

né&emeumes Inglduuunnaounsueusunaznsinaulede
4. IATITHNANITNAADINISEDRA
¥msvnaeslunsaztunoufusiuiu 3 91 (n=3) Siaszsinanisnaasmneadneeisnis
AAs129iALUSUTIU (Analysis of Variance, ANOVA) wazilSeuifisuanuuaniavasaadslngds
Duncan’s new multiple range test (DMRT) fiszfumnuidesiudosas 95 felusunsudiiagunie

anm

nan1sIvBUazafUTIENA
1. AfanssuvasthwasyUdanndaeviounas
nN1simuIrldennaleveunadlasldivfenndlgveunasluszdugn dauwdas
n3TUILMIHAAYIINGTUM AziuLen (2556) Inellothyuddenndieveunesdsnan luiasizsien
aw WU JA1 a, 117U 0.33 @9AARBINUNITANEITDILUYNNA 832388 IN5 Lazaue (2565)

mihnsAnwnisldusslesdanayulnsinewaslungmueuwnsdmsunsudnuisadu Tnenuin

v
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nagayulnsazladiagdnTanfiniunseuiunsouwdllian a, AU 0.30 wag 0.35 Auadu vieilen
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v & o a9 9 P P & o Ju A H
dw ﬁ](ﬂL‘Lijﬁ]ﬁ]Emﬁ”Iﬂiyiuﬂ’]iﬂjmﬂul,l,asmwﬂmﬂ”l'iLﬁE]ﬂ,JLaEJ‘UENmWS ImSLUUWQ%QWUSquuqiu@qui

engaiiegdunsdannsaldlunsaiy sulvimsifnuisenadisng q Tundndue Faomisidn

aglunguiiinnisiindeein 019 9mnsuwiselinging 9 axdidn a, A1 0.60 Gla Ssananes, 2543)
seiulunsgurunsiuiaviennaleveunadagnisidgevauseuluaaily awisnana a, ves

a6

yuldannalrgveunssadviogluseduiaindi 0.60 Feazdinaluiisveni1sveaonisiasyves

Wogdun3d Mlunilsluanmgimiliifiansidenidevewdnine aaensudunistiednognisiu

Shwmansua
2. Ysunalaneninluvudennaleiaunas
Mnwanisageuluns el 1 wui vdenndreveunesivsinaansuuideulansmiin
LilAunaeiuInsgIunuUsEn1ANTENT9esIsuay @UUT 426) w.a.2564 ¥19nfiY (NTEn329

a1515048%, 2564) Fauansliiuinudenndreveuvesiivhinldlunsiaunduriienndeneunas
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wnzUgnndieveunsd mMuwIMINIsUjuRnianisinensindmsuiive s (GAP) Mduluau
WINTFIVAUALNYAT VBINTLNTINNBATUAZANNTA! 9T GAP dmsuiigermsidudeimuafinseunqu
Tunsudnfivildiduemns 017 dn lina fwls HveTound aasnsuiisayulng Feforimundnan

sxeUTul I wRandnnsnIsinyasvasing Thdufiveusuludusie 9 01 mnudasndeves

Y o va

HUSlaA nansenusediwinaey nasnauaulaenievesuiuinu Melldedmualunisu]ifay
ATBUARNAILANTEUIUNITHEASUAY WUTNITINIZURN TEUUNITIANITALASNE AUNTEIIINITTA

a"mmawamamlﬂé’ﬂéjﬁim (@ UNINTFIUAUANNYATLATBINITUIYIRA, 2556) TAELNYATNS

o o

AR luNTINAUNIIENUYeLsT dmsuniseantuiusesunisujianianisinun snaluie

£ o ¢

wiazwlla (aigdl Junes uazwvia dndnevied, 2559) wenaintulunszuiunisndnyiluasel lad
nsansiianuazetnlienndtesiuduniswelefenluaisveun Nddsenunislidlaieslu
A1sualunlun1saeinInaInnsaanUsuaasiyandddudnlatiefesas 90 -95 (Wumad ey

wazAg, 2565) Jadunisannisuuleuainaisang g ludennalglaannis

A15199 1 USunauansuuleulaventnlusidannalovieumes

Usuad (mg/kg)

Tanzutin vlden INAIIINATFIUANNUTENANTENTIS
NEILNAUNDY 41515048 (¥191n9iY)

asny (As) ND. 0.2

wAnley (Cd) ND. 0.3

pzm (Pb) 0.016 0.5

Usen (Hg) <0.013 0.02

Ayn (Sn) ND. 250

vanewie ND. nuetis n339kiny (Not detected)

3. auMuNegatiinenlundadueividdanndenaunas

¢ a

nuanIsneasulun1sen 2 wudn IuIuEeaaUNIgnIas1ula Ul un L

WINTFIUANLUTENIANTENTWESITUEY (RUUN 426) W.A.2564 H1AINAY (NTENTNATITNEGY, 2564)
WAZANTTIUNARAUTYLTU 1509 ¥ (UNY. 120/2558) (F1nuannsgiundnsdusignanssy, 2558)
Inelundndusivdonndleveunesiu asivldnugdunidnelsa laun Salmonella spp.

o
o

Staphylococcus aureus wag Clostridium spp. @1u3nuIudunsgnmun deedlunuaiuinsgiui
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uualunInsgIuNaasuggusy 1509 91 UK. 120/2558) Fannanisinwdiutuansliiuing

vy
o ol

Wienndeveunesilaainnsfinuluasslifiinudasndelusiuveinisduilounnaeqdumsd

M19199 2 AUNMNRaTIMluRERSusvIUToNNAIEeUNed

Usuneu
yuUaen U2 ANIENTI UINTFIUNAANUNYUYY
\WagAuvsd N&ILNBUNDY a515ugY (RUUil Foq
426) F09 ¥R NRAY (UN%.120/2558)

QAuvgavIn 2.2 x 10° CFU/g - aaslaiifiu 1 x 10° lalallse

F0819 1 N3
Salmonella spp. ND. Taiwulu 25 ndu Aasliinulumiege

25 N3y
Staphylococcus ND. lau 100Tu 1 nsn deosdesnin 10 lalatse
aureus F9E13 1 NTU

Clostridium spp. ND. - -

Manewe ND. viangfis asalainy (Not detected)

4. Usuaesvamanduluyddannaiaviaunas
Tuns@nwasatlvinnisimsgviusunaesnamendulusldsnnaleneunednaunay
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PhlurnseasunsUszamduiadudusing iesineznainendu iWuarsiwrianiaingnuain

U

P

L%E]i”l@]‘izqa Aspersillus LLazﬁﬂWUdmmiﬂuLﬁauagiuaWMﬂiuaWﬂwawamﬁm 919 91M15UTELAN
Syt uilsuasndndueiannuds sudmdndueianmuis @a1due1ms nsensigeamngsy, 1.U.4U)
anseztamenduiiAntumussumAty fnsdsuadasadsluananisdinm fawnsosuun
a1seznamendulaeandy 4 ¥l Ao vl Bl B2 G1 way G2 asAniseurielanlaiinnsdnla
ozlamenduluasneusSsiifiamnuiousenniignviands (Potent carcinogen) Tnganansavinls
Aawzidddudninaaosld mniinslasuansiiviethsodos uenanduarsylaidsiinuaunsaly
n1snuden1sinatesieaiuseulaasis 260 saralgea Fannsldanutoulussiundadoutu
laiifleeawesensvinansansiveini (UAUNS YAIoUNS, 2555) FaanuanTiAseRUSINs 4 vie
Usznaudieoziamendusia B B2 G1 way G2 saudsSunmeynamenduiianuslunisisi 3
ImaLﬁaﬁmﬁw%uL‘ﬁa‘umamiﬁmsmﬁuﬂizmﬂﬂizmmmﬁﬁmq‘u (@dfufl 414) w.a. 2563

1399 Wnsg e msNHasUwdeu Admuslriinisyudeuvesansesnainendunianualuemisialy

A 20 lulasnSuseflandy (nsenswa1sIsuan, 2563) wuil ndndusivildenndieveunadi
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v
[

yinsAnwluasil danulasnnesenisusing wWasanbinunsuuileuvesasnwarnainandusn

4 i lunAnS 9N

A15199 3 USunauesnamendulurdennalevieunes

Aflatoxins Usuu Yol LOD
Aflatoxin B1 ND. pe/ke 0.20
Aflatoxin B2 ND. pg/ke 0.20
Aflatoxin G1 ND. pg/ke 0.20
Aflatoxin G2 ND. pg/ke 0.20
Total Aflatoxin ND. pg/ke 0.20

Weme ND. 1118fis Not detected

LOD (Limit of Detection) #1884 U%M’]Eu(ﬁ;’]é’jﬂﬁLﬂ%@ﬂﬁ@ﬁ’]u’ﬁﬂ%mi’]zﬁlﬁ = 0.20 pg/kg
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uananaiu lnghnisalagldniussylutiunm 5 nsu fdveshwdudivdesduuiniian sesaswn
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wagsavIAngeunitu1nNliann1sueiussarsluUTinm 5 way 7 n¥u uasludiuveanisussgue

luvuna 7 nsutu eradudBnaussyinnduly vhlinenisdiusiusaziinisnszanedaly

galif Wetluvaiuindwinlid ndu uazsavifavarsoanunlieIniu wWwReatuanyuzves
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DEVELOPMENT OF PREVENTION OF THE SPREAD OF CORONAVIRUS INFECTIOUS DISEASE
(COVID-19) THROUGH A PARTICIPATION MODEL IN NONG BO SUB-DISTRICT,
MUANG DISTRICT, UBON RATCHATHANI PROVINCE
Phanlop Kaiyavinit1 Supaporn Chaigarun2 Kulchaya LoyhaS*

Abstract

The objectives of this research were to: 1) study the current conditions, obstacles, and
guidelines for surveillance and prevention of Coronavirus Disease 2019, 2) develop
a surveillance model for the prevention of Coronavirus Disease 2019, and 3) present the results
of using the surveillance model for prevention of Coronavirus Disease 2019 through community
participation in Nong Bo Sub-District, Muang District, Ubon Ratchathani Province. The sample
group consisted of public health personnel and network partners, totaling 74 people, and a
group for model evaluation, totaling 267 people. The tools used were focus group recordings,
questionnaires, and satisfaction assessment forms. Data were analyzed using descriptive
statistics, Paired Sample t-test statistics, and content analysis.

The results of the researchrevealed that 1) the old format was implemented according
to the guidelines and measures of the Mueang District Communicable Disease Control
Committee, aligning with the policy of the Communicable Disease Control Department. The
Ministry of Public Health specifies that officials in the area face increased workloads, lack
confidence in performing their duties, and encounter challenges due to community members’
lack of knowledge and understanding regarding contact tracing and preventing coronavirus
disease 2019, which leads to insufficient community participation. 2) The new model derived
from the study is a surveillance model for preventing coronavirus disease 2019, comprising 5
measures: Measure 1 involves follow-up surveillance to prevent disease in the community.
Measure 2 focuses on strengthening knowledge about the disease. Measure 3 aims to promote
community participation in disease surveillance. Measure 4 addresses forwarding/ treatment,
while Measure 5 involves creating a disease surveillance network in the community. 3) The
results from using the model show improvements in knowledge about coronavirus disease 2019,
surveillance behavior to prevent coronavirus disease 2019, and participation in its prevention
and control efforts. These improvements are statistically significant at the 0.05 level (P<0.001,
95% Cl = 2.91-3.29 for knowledge, P<0.001, 95% Cl = 0.28-0.12 for surveillance behavior, and
P<0.001, 95% Cl = 0.62-0.50 for participation).

Keywords: Community participation, Disease surveillance and prevention model, Coronavirus
disease 2019
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spezil 1 MsWauIgULUY

UsEvInIuazngual9eng

Uszanng fe figueu o, fuvundiesenslugiey fuimsuasdmihiguioinu
Frunstiastumunalsnanuienuaisisag uazesdnsUnasesdiusiosiu luftufiduanuese
gunailes Yminguasivsnil

ngudegs fie fitidruAsteuazidninlunszuiunmsfauiguuuunmnise i
fostulsninidolalalsun 2019 duanusse suneilesiminguasivsil yaansassngy uay
MARTEYE U 74 AU LABLEDNLULLANIZIAIEIT AINYARINTAISITUAY D1aalATAISITMEY
Uszdmgthu fihgueu dmihilesdnisuimsdansiva S1uou 64 au wazidusunuanAuinsdea

WALUINSAVAN 1 10 AU
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wnaaiAada (Inclusion Criteria)
1. gy mdu/gngt/aundn eus. luwsduanuesie vise
2. oanadinsansnsuauyseanvyinu (eaw.) Tuwsduanuesle
3. fuimsasimihifufoRnusunsdestununulsaan ade iiesguasusii
TIAN.NUDIUD WAz SW.an.AeU
4. sfunuadiseuluuniurnveuituanuele
5. BumlinTmfanTIy
nasiAnaan (Exclusion Criteria)
1. Wuthemelsasewss ldansahswfanssuld
2. Y909UAIRBNIINIATINITITY
szogfi 2 MsusafiunansianngUuuunathss fedlesiulsnfndalaalalsu 2019
Tnensildiusinvasyusuiuanuesua aunaiiias Iminguasnysiil
UsEvnsuasngunlgig
Uszns fie Mmunuaiseunguitegslunsussiliunanisiannguuuu
nauseg1s fio Ussrwuiiileny 18 BTulU eemsduannussymuluiiufidmanede
TBMsduegnaing 1uau 267 Ay (Muinvuaiiedi lngldgnsnisAulinvuaiiegisves Daniel)
(Daniel, 1999)
insesilafliluniside
wdnailefllilunsiduadstl Usenoude
1. indosflefllunmsimunguuunsihsy fellestulsafndeladalelsu 2019 Tng
nsfldnsmvesguy fuanuesve sunedles Sminguasiusd 1msiteiufofing 4 tuneu
Usgnause 1) 31w 2) MsUfoa 3) madang wag 4) msazvieuna (n3eslefldifiutoyaids
AMATN)

1.1 mstuiin {Ideasrimstuiinmsaiiuns laun msanduiin waenmsduiinam

1.2 msaunuinga giseilalenalsifidnsnddoaunuinguiieuanivdoubeus
vaniaWszaun1sal AnuFeInts MsenuUUTEUY TINTsNNsuansauAnLiiudoUsEIAuTiANds
Anwn3de udTuninwuIMNINITAUNYINGY

2, m%aﬁamsﬁumiﬂizLﬁumamiﬁwmgﬂqumilﬂﬁzi’ﬂmﬁ’ukﬂamL“’?jyalﬁa
Talsun 2019 Tnsnsfidausamvesyuwu diuavuesUe sunewles Sminguasivsnil (edesdedldifiv
Toyalgausana)

2.1 wuvdeuny dmsunguanAeietngluguau (nguseensuseinau 267 aw)
$1uau 4 du Uszneudhe dauidl 1 Teyadiuyanavesnduandiaietisluyuvu dwd 2 Luunadey
arufiFodsafnidelatalalsni2019 dwd 3 wumeuaumgingsuninihss fedestulsafndelata
Talsun 2019 daudl 4 msfidandalumstestusazaiunulsafindelifalalsu 2019 uay dwd 5
wuugeumumsfiseladesuuuumathss Tidlestulsafaidolasalalaun 2019 Tnsmsidiudnmes
YWYW AUANUBIUD B1LNBLIBY JTAgUATIVSTT
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Sumunsaiunside Sdumeudsd
15307 1 U (Planning)
1.1 Anwanindaqtu Jymeuassauazuuinisnisihszfallostulsafinide
Ta¥alalsun 2019 Tnenisiidrusiuvesguyy svanueasie sunelos Sninguasiasii laenisiiu
Yoyandsniannhsnuiifdmiieades uarUszaudwfoanslasldmaianisaiinisidmiom
103Usz19U TOP Model Ainsesiannudiosnsvasiuiiiaenndesiuuuniiui lnenduithuaned
wnfidrusindn Srvhuazsimiunausylevintu sudureu fil
1) AuruazIaTIzan nteyimn
2) waathmnevesmssuiiumu wiewiniiauenansznuainisalein 19
3) Wy vIu \n3evnefiiisade uhimununsaunansmuAniy Sadadu
Aaznssunsntuluguy wazasinsiidusulunisuansnnudaiiviemaiianisasiesnisiidn
$2UUUNYAIA (TOP Model) tunszuiunisitlimnau Idoenanudmiunmadsunudaadlutins
AMNAnlagLansALARLiuRsaa1un1saiTey mmiﬁmﬁﬁ@iaﬁ@m nansenuiiindu Tuauds
mMyNsuRLLazeeniuURansIuleuAty ALY LYY waranznsIINS Sunumsuuidamily
guvudamiu Tnsfinsnaunuianssudaduianssumsuityminanyuvuaenndesfuauaing
foansuazmevaussuUIUMasiuilFag e
1.2 Andonnguitvineluniside uwisfidnsndsedu 2 ngu léun 1) nquddl
dusulunszurunsiaunguuu was 2) nauifiduieadedunsussifiunansiannsuuuy
1.3 gumingy Ansgideyaaniniagtu oy guassauazuuimenisithseadesiu
Tsafindelasalelsu 2019 Tnsmsildmumesumsu suauews sunaidles Sminguasusd
w3osilefld Ao uwuammsnsaunuingy §3sednlonaligidnrnideaunuinguiiie
wanasuidoud ventanUszaunisal ANNFBIN1S M5BNLUUSEUY TdsnsuansnnuAniiiude
Usgliuiifdsfinunide uduiin adegluuutasunul foansnuguuuumsiihsg Ssdestulsadin
ela¥alalsun 2019
2. swuedl 2 TuUfRng (Action) URT

a

AMIAULHUUNTRANS flFanduii1 uas
famd Nan1SALERUANLNUUN URNNS
2.1 wnumstinnunsihseadestulsafndelasalalsw 2019 duanuesle
gunailes Yminguasvsil
1) fidumadiuluiuiinsaudredlngtuvieoanalinsasisage
Usgdmyjinu
flvgthuvie e, Aild¥uuds Ussanilududmind swan vuese

Y

N

o
v

Iunthiiasitungevaiu aruaulsaviuiidelasuuds

—

)
3)
a) WimihfiswAvenaatasasisaguUssSmytusiuiaaueinisngu
doannau Wunan 14

5) legidumaeindhasuiivun 14 Suazldsuilsdosusesanidmini

6) as1ainasiowBundnguidsaivonthsy Sefiunedeluiiuiitesznouly
My Useninlduuuidnea drafeunauyuueansged wakeanegeaasile ninnd/vinineunsis/

Face Shield gilon1sufjuRsseninanisiniu wieldlunisauaguain uaziluwuwimslunisujussn
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sgwinensfindu edestulsafnielafalalsun 2019 Tnsidmihilasasiuiifnniuernisunsn
Fufl 7 uae 14 WieRnmuermsu asutwua 14 Su uazesnuilsdesusesmsinduiieidundngududy
2.2 ununsidudamvesuvulunsidsy Tuihse ilsa COVID-19 vasnguides
faumadiridnluiiud 18ud 1) sauiezdsegiiu udswmasuasiihsgSlsafnidelifalals
2019 2) dgsmuangyssnduius nszaretmluguwy 3) Ussyugihguvuuaziiu eay. eyane
uaniUdou Toyatmansndunni uaz 4) Inarudideatunsguatestunuaulsnfindeldalalsu
2019
3. 3wwedl 3 fun1sdanmna (Observation) MIfAnINaZLAUTIUTILToYA
3.1 fianu aduayunisddunu Weuushlasssnusastufinmanniunoy
3.2 Uszilunanauuae naen1sAnyide
3.3 dunanan1saniununaun1saniuns seninmsaniiunig uagndanis
AniunIg ﬁ’mﬁﬁuﬁﬂmann%umau
4. szeyil 4 Suaziiouna (Reflection) UssyufisiuiteifionanuniFeu wavasung
Tne 1) agunadilédannisufod 2) asunanisdiiiuau Jymguasse wazdedrinlunisduiunu
uay 3) asuiladouwisanudifalunsimuguuuuadhss Sdlestulsnfindeladalelsun 2019 Tng
NILEIUTINVRIYUYY FUanUBIUD SNNaLles Fminguasuenil
nsadnaziaLesasieildlun1sise
fifoaaedostiorinmanuynuenans 1sunsaMerenUMTITefideades fedl
1. Anwdeyansn nqul waraAdefiieides
2. fmuaveuiauaylassadraidemvonndesiio?dy ianuaseuaguay
noUszasA
3. fdunsadidemouvenaiosdieits wardTuasmeandoalidaio
4. dnadesiietdefiadrelu wiauennenssunisfivinuiionsanfiarsun udly
Tideiauouug wdhuuiuusudlumuiinagnssunmsfivinyiugh
N15ATI0FBUAMAINIATENTTD
1. asnvapumnunssdaiomueiosdie nefdermgysunisauaulsninse
1 5 1w dadeseiiadeiauaenndesenineteiaiuiuingussasd (100) fiA1 10C
ogj5ewing 0.80-1.00 Wisthllilumsiiusiunudeyasield
2. Asnvdeumulesiuvestoyaduadiflaenisiiassiaduussanisaa veq
Cronbach in3asiiefifiddulsyanimnmdediu dusd 075 July Tnguuvaeunuludiuvesdayali
Uinaudaeudesiuviniu 0.81
3. dhiedesilofiiunisnsiasununimiadesionnuiuusuilunudeiausves
AuznsIUMSAUI Y AIneninug deululdlumsiiususadeyasioly
nsiiusIuTIndaya
1. maiiuteyadesunm Inelduuvasuanu
2. maivfeyadmunm lnensaunuingu n1sduiin wazn1sduns
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nsATIzvidaya
1. Toyaldausunm
L1 Ansgideyamenaiinuusvesszyng sedumug wainasu malidius
wasarfionals TneldadRBanssann Tiud ead Jasas uazdudsuuunIgIu
1.2 Wisuiflsuanuuansineaedsyesaziuuniug nainssy n1siidiusiy
NoULaENAINITNTNAIUNFULUUAILADNR Paired Sample t-test
2. feyaienmnin dideyan1stuiinnsuset Msduna n1saunuy sy
Aonssulaideuaildinnsnaeuaugnissasuio wenidumnavmuussduiym fansundn
nautoyaiiiudme vesliideya aniwinsieneideyalasmsinrsidademesaaoutoya
WUUAULEN
nsiYinYaNSnguAI9Eng
msduiiunifeadeilfordonsiidiusnmesniadoiglusury §ifednduasios
WIS ITenaz vy M i UM SANTUNNTITY miAfedldsunseyianamensunig
fnsanadessaumafeluiywddtinnuassgudminguanvsi vl SSI.UB228 astuil 22
Sunam w.A. 2565

NaN153BUazaAUTIENA

NaN1339Y

Yoyardsqann (Tnquszasddai 1 uaz2)

1. anmdagiiy Jymguasse wasuumienisdhseTdesiulsnfndelidalalsu 2019 Te
nsfidrusisvessury nssudunisihsy Talestulsafindoldalalsu 2019 fuanusse sUlUY
i Wunsdiunsnumaiazmsmsvesaunssumsauaslsnfndes neilies Giaenndes
fuuleungvesnsumivaulsafinge nsznsuasIsaguiivun Wunisidhse e Jesiunazaiugulse
pundnszuInIne1veslsnfnige fimbenuasisaguiudSuiavoundn JULUUANZNIIUNTSAIUAL
Tsnfndedune wagiuaoumundouiiy AanssusidunaidunisihseTs Tnsaonuuins aun. sw.
an 32U Tsaneuna AanuihszanauiifienisuasdvssiRAumanannussimanguides dauns
sz elugusy Wunsdmanduidssiidumaduluiui Tae oau wendmihfarssuge
sondmanazyszifiunguidss Wonwugithetuingszuunsdaieuazinwmenuia mstestunisuns
szunvadlsn Tnenisliaannd uasdanugnsndeluthusazuinadugiae dussuunisdeans
Wnhitenssuguuszanuudedoyaun oaw. Trswdamundoudinouasnguides Jymuazeuassad
wy Ao WmihigufTRmluiuifinnsseuwiaiy meenudulalumsufofou Ussnaumnaad
anudladeatunsiasie wazmsdostulsafndolasalalsu 2019 Wenfulsamansiidausauain
yuvy uazian gunsal Asatuayuiifisawe Lillddnvhunuuussnaanglsadesnidulsngfln

2. sUuuumaihseTedestulsafindelidalalsun 2019 Tnsnsdidrusmvesmy fuanuas
Ua Usgnouse 5 11nsnis il

1537 1 mMsAnnunsihsededesiulse Tuguwu Uszneuse Dnsdnnsesiiie/nau
o Tne oaw./duingueu Tnensimsusegiu 2) faumadunluiuiiseaud 3) {lngthunie
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oa. fildsuuds Usvanuluduidndil swan. ) Wwihitasituiiaeuay aausslsariuit 5) il
ity oaw. SafinpueIn1snguides uas 6) senvisdesuseadefiiumatninsuimun 14 Yy
1193137l 2 Maasuaiesdiedsainidelisalelsu 2019 Ysgnaudae Dmsliaug
Aenfumsguatlestumunslsainidolasalalsun 2019 egadaiiles 2) msdavhdearudidodsain
delasalelsun 2019 wandneedadeu way 3) MsaiueTeddioaiundinguidosBouatundanguides
1AINST 3 daFunisiaudamvesuulunisihszdilsa Ussneuse sl easiang
Uszgthu isudsvmansuaziihseTilsn uay W@eanuaeuszsanduius nszanetnlugo
11ATN157 4 n1sdesie/3nw Tdud nsUszanuaIeviensdsionazn1sine uaznns
JawTeunvue yaains wargunsal dmsunisduie
1msns7 5 asraeferienadiseidselugue Tiun 1) msafaeieriensiiszidse
Tugau 2) Mafadngnmedetensihse Talsalugumu uay 3) mafaunssuunBnulagNsAoans
Uaya

FoyadeUsunas (Tmgquszasddof 3)

naveansWasULuUNTEhsz Yedastulsafndelasalalsun 2019 Insnsiidausanves
YWYW AUANUBIUD BLNBLIBY Jminguass il wuin

1) arwdifeatulsafadslisalalsun 2019 wud dounisimusUuuy nausegrsdang
ogluszdutunananniian 1uau 209 au Anduiesas 7830 sesawn fleufeglussium S1uy
36 au Anduseway 13.50 waslianuiegluszauas $1uau 22 au Aadudesay 8.20 ndsnisiauwn
sUuuy wuhnguiegieliannuy eefluseiuganniian dwau 214 au Anduiesas 80.10 dmnude
Tuseduthunans $1uau 52 au Andusesas 19.50 uasiimmiaglusedusm Sy 1 ey Andudes
a 0.40 uazifleSoulfisunzuuuiodsnnuy AeunayndsnsiannguLuy Wi Mendansiaun
sl fegeiiaud Andtneunisiaun egreiideddaynisadAfisediu 0.05 (P<0.001, 95%Cl
= 2.91-3.29) fap3197t 2-3

2) wnAnssunaihsefedestulsafnidolada lalsun 2019 nudh deuniswamnguuuy
ngueeadingAnssumaihszdan eglussduuiunananniign s1u 118 au Aniduiesay 44.20
sesaan dngAnssumsihseien eglusedu S1uau 114 au Andufesas 42.70 uasinginssuns
Wseien egluszauas d1uiu 35 au Anludesaz 13.10 ndsn1simuIgUuuy wudingudied el
waAnssunsiihszian egluszduganniian $1utu 211 au Andufesay 79.03 fingAnssunisih
239 eglusgiuuunans 1usu 51 au Aadusesar 19.10 wazding@inssunishszie egluseiv
# w5 au Andudesas 1.87 wazidleisuifivuaadsvenzuuunginssunsihsy Ssdeaty
Tsnfinitolada Talsun 2019 NBULAZUAINTIAILNFULUY WU Mendsnsimugiuuy degadl
wFnssunaihszedlestulsainitolada Talsw 2019 Atuntideunsia edadldeddynisedn
fistiu 0.05 (P<0.001, 95%Cl=0.28-0.12) Fia574 2-3

3) mafidansaulunistesfuuazavaulsafiadolafalalsun 2019 wud deuntsiamn
sUuUY naufegsiinigidiusany egluszfudminiign s1udu 183 au Anduiesas 68.54
sotaun Insfidinsus egluszauiiunans 91w 64 au Anludesay 23.97 uaziinisfidiusium
agluszauas S1uau 20 au Aadufosas 7.49 ndsnmsimunguuuu nuitngudiegelinisidinsiu
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oglusziuganniian S1uau 201 au Anufesas 75.28 fnsildiusius egluszdutiunans Sy
56 A Anidusosas 20.97 uazdinsfldusius oglusedusin S1uau 10 au Anidudesay 3.75 uaziile
WisuifisuAiadsveseeiuumsiidudnlumstestusasavaulsafaiteliialalsu 2019 wu
ndsnsiaLgULLY fegiiduinlunsdestuiazmugulsnindeldalalsu 2019 Aduniiteu
mMsaNgULUY ogsiidodfyyaaiffiszdu 0.05 (P<0.001,95% Cl=0.62-0.50) famns1eil 2-3

M19199 1 Toyan1iuUsEIINImans (n=267)

Fayanly 31U Souay
1. twel
- 98 148 55.40
- NYY 119 44.60

2. 919wy 47.63 @) S.D. =9.23, Min 26 T, Max65 U
3. selddaiiowade 9,782 (UM) S.D. =986.88 Min 3,000, Max 35,000
4. ga1unINdUsa

-lan 33 12.40
- 228 85.40
- I8 NE WEN 6 2.20

5. STAUNISANE

- Uszau@ne 64 24.00
- fspufnwIneunu 138 51.70
- spufnwineulany 42 45.70
- USugyes 23 8.60
6. 91N
- INBATATIN 159 59.6
- ANy 104 39.0
- $Ud 3 1.10

- laileusenauendn 1 0.40
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A15199 2 seAuAuisedsaindelidalalsun 2019 wginssunisiseislesdulsafnielia
lalsun 2019 wagnisiidunulunisdesiusasaivaulsadnaiolasalalsun 2019 feuuay
MR IRRNFURUU (n=267)

ADUNITWRAIUN NAINITNAIUN
SEHU (n=267) (n=267)

Y Seway U Seway

auiFeslsnfnldalafalalsun 2019

seauauias (anzuuu 11 Aeiuuduly) 22 8.20 214 80.10
sgauAuIUILNA1 (IdAziuy 8-10 AvUuL) 209 78.30 52 19.50
seAuAudi (WWazkuulaendt 8 Axuuw) 36 13.50 1 0.40

noAnssunsiiszdetlasiulsafnelasa
Talsun 2019

seaunginssuias (hasuuu 60 Azuunauly) 35 13.10 211 79.03
sgaungAnssuUunans (lhasuun 45-59 Azuuw) 118 44.20 51 19.10
seungAnssuen (Waguuutiosndt 45 avuuw) 114 42.70 5 1.87

nsfidausanlunisdesiuuazaiuaulsaiaalafe
lalsun 2019

seRuNsiiaINTINgs (Wazwuu 24 Azwuwduly) 20 7.49 201 75.28
seauMsiiaiusiuuunas ((anguuy 18-23 Arwul) 64 23.97 56 20.97
seeunsildiusandn (dmzuuutioondi 18 Azuuw) 183 68.54 10 375

A15199 3 WisuiflsuanuuaniaresAaisvesaziuuauisedlsadagelisalalsun 2019
ngAnssunsihszislesiulsafndiolasalalsun 2019 waznsidiuswlunislesiuwas
murulsafindaliFalalsun 2019 neunasndinsiamngULuLY (n=267)

v n X S.D. t-value df o 95%_Cl
YA value
anuiseslsnfnidalafalalsun 2019
ADUNITARIUITUWUU 267 885 051
o o Y 31.64 266  <0.001 2.91-3.29
NAINIITWALIFULUY 267 11.95 0.43
ngAnssunshszistesnulsafndalaalalsun 2019
ADUNITARIUITUWUU 267 339 046
o . Y 5.40 266  <0.001 0.28-0.12
VRN TAAUIFULUY 267 396  0.13
nsiidausaulunislesiuuazatuaulsafaialidalalsun 2019
AouMstanFULUY 267 4.06 0.16

o o 17.38 266 <0.001  0.62-0.50
NN TN FULUY 267 411  0.18




133 | U9 19 aduil 2 (nquniax - FAU W.A. 2567) Woan lnegiila wazmne

1) amfanelasteguuuunsihssedlesiulsafnidelasalalau 2019 Tnsmsdidusiuves
yuvy duanueste suneilles Sminguasvenil lnesameglusziumniian (X = 4.69, SD = 0.41)
sﬁaﬁﬁﬁhLaﬁaqqqmiuizﬁwmﬁqmFﬁa n1sandunuauusuus nadsslenidesvinu (X = 4.62,
SD. = 0.78) sasasnfe ansnarudifeatunisestusazeunulsafindeli¥alelsun 2019 1U
THUfTRaTe (X = 4.82, S.D. = 0.41) defifldnadetesgaronsdidununuguuuuyinliviiudile
Aeafumsdestusazmunaslsainidolasalalsu 2019 (X = 4.30, SD. = 0.92)

aiUsena

nszvaunTimLgULUUNnihsyfelestulsafindeladalelsun 2019 Tnsnsiidausanmes
YUYy drvanuesls 1 5 Aanssu Ae 1) Anwanmdagdu Jymavassanaziuimianisiiseds
fostulsafindelalalsun 2019 2) adegunuunmadhseiostulsafndolasalalsn 2019 Taoms
Hewsmvesyuyy duanueus 3) Andunmsnusuuuu 4) Annu aduayunsanidunu 5) aguuay
Ussliluna aenARodfuNaNISANIV0Y DU WA wazAny (2564) Anwin1siauTsuulinged
Tsnfnideldalalsn 2019 Sminelass wui deszuudhseTlsadndelasalalsu 2019 fifenis
dhsedlsauaznisifufamunisiniuvendundes seuuiihsgdad 2 dau Ao nsiihagdelsalumue
wazluaniuneIua Sayaainsanssuguiszdusiia sune wardante fdausiulunisive
yntuneuLazaeARdDITUNANSANYIVDIUNINTIR 3008 UazaAny (2565) ANWINTRANIULUY
nsihse Tadlestunazmunslsafinidelaalalsu 2019 Tuilufilawz esanuusznaunts dmia
wmansay wui dsuuuunaihss allesfuuazauaulsefnidelain 19 luiufiomevedsay
Tnonsfidaumvesmhsnunaiiaranulsznounisie mstuiedeuulouns masmssuiunu
meldddsanznssunslsrfndednin msfeamharudila uwmsfoaidaauasidmslu
MsauNuAnauladliung st sUssliunadns

HAYBINTHAUIFULUY WU MaamiwwmiﬂLLUUﬂammamqmmmwaﬂmmLﬁjaiaia
lalsun 2019 qumimmiﬂamukﬂmLsnahiaiﬂiim 2019 uarnisfidaudan Aunideunsiann
sUnuvegaiiduddmsaiia anufianeladeguuuulaesiueglussduinniian e5uneléin guuums
hsrTadestulsafnitelasalalsun 2019 Tnsnsildiusiuvesmuyu fuanusste Fausznaudis
Aanssu nsfaeumahsetedesiulsalumueu maaiuadnnuiFedsafaidolyalalsu 2019
daaiunsidmiinvesyusy mIdsie/snw msadaadetiensihszfasaluguey Wufanssud
Wunsiaduadisannd dnwe wagn1sufoRlunistestulsafmidolafalalsun 2019 Taguiuls
Ussrmudunidusalunnianssy fadundsmindisufen ssunuguuuy ndudegnadsdanug
Sedlsafnidoldalalsn 2019 weiinssunistlesiulsafnidolsalalsm 2019 uaznisfidiusuiy
NIABUNITHAUIFULUUY daARRBINUNANITAN®IVEY AUl WINNA wavamy (2564) Anwinis
faszuuihselsafndel falalsun 2019 Swiaslass wut nanshssuuiiiantulunases
T¥muin Anuasudurasanuviuiatlunssenuiisiuegditudif (p<.05) wazdenndasfiu
NaN3ANYIYE NUIANA MANLM (2565) Anwanisimunguuuunisiiiseda asugy wazdesdu
Tsafnidioladalalswn 2019 unaulesquaseil fenszuaunsiawAmN T insedus LD (Wyo.)
wui1 wdansaunsukuuaadsnud nsddiusin wagnsujoalunisiinggds aruay
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N o

uaztoatulsnfindolrfalelsu 2019 Auniiounisiaunguuuu sgiitfoddymeada (o<.001)
Anufisnaladesuiuuegluseduin

sUnuumaihsgtatestulsafinideladalalsu 2019 Tnsn1sdidrusauvesyueu f1ua
vueUe Usenausiey 5 Aanssu Ae 1) nsinmunisihsesdesiulsaluguau 2) matatuaseanud
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DEVELOPMENT OF ARTIFICIAL WOOD PANELS FROM RECYCLED BIOPLASTIC MIXED
WITH COCONUT SHELL POWDER

Pakawat Kerprasit' Adisorn Jaralworakulwong’ Itthi Plitsiri>"

Abstract

This research aimed to develop artificial wood panels from recycled bioplastics mixed
with coconut shell powder to solve the problem of waste in the community. The artificial wood
panels are composed of biodegradable polylactic acid (PLA) plastic mixed with coconut shell
powder. This composite material is a promising avenue for repurposing bioplastic waste,
specifically PLA, and residual coconut shells sourced from community and agricultural contexts,
into a composite material. The process involved grinding and thermally pressing composite
materials using a hot press. The study investigated five ratios: 90:10, 80:20, 70:30, 60:40, and
50:50. Subsequently, the sheets were granulated, and injection molded into test specimens
using an Injection Machine at a temperature of 260 degrees Celsius for mechanical and physical
testing. Experimental results indicate that the quantity of coconut shell powder in the mixture
significantly influences the properties of the composite material, leading to increased hardness
and density while concurrently elevating moisture content and water absorption. Consequently,
the tensile strength and impact resistance are reduced. This research has selected a blending
ratio of 90:10 for the manufacturing of artificial wood intended for applications in construction
and architecture. This choice aligns with established industrial product standards (TIS 2998-
2019). Furthermore, it can assist in reducing biodegradable waste and leftover materials from

coconut shells, which are problems for individuals in the community.

Keywords: Endocarp, Bio plastic, Polylactic acid, Composite
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2. M3PBNUUUIATAIUNAN VR IAALTeUSYNaU (Composite)
DONULUUBNTNEIUNELUDI Composite TTWa1ERNTININ LazrInzaINzni 1 ludnTIadIuNEaY
Tmgtimtn 90:10, 80:20, 70:30, 60:40, 50:50 kazd0:60 wanlidnIuieifaiu dininsiuves

Composite Tuusazgasviniu 1,800 NS don1sHa 1 AT LAAIRINITIN 1
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NEAUTNI
. INIEIUNEL o e v v
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Taeuwin
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C-05 50:50 900 900
C-06 40:60 720 1,080

3. TumpuNSTUFUIUNUNAGDU
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NMSANFUFININEUTINEA N SEM - - - - 3
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4.77 HSD nnmsiiiuduvenengatueniifovay 10 lnedaAranduiusidadunss (R wiriu 0.9886

AaLAnIlUNINA 17



NITITeuaziau tlaveninsal lunsyususigudud

w
=)

422 y=-0.418x+5.038

............. = o
N - . 336
I .............. 2,86
00

o1 02 c03 c04 C05
siamaevaaay

wow s &
o & in

Y]
o o b

A TUMUUTINTEUNN (k/m? )
)

2]

AT 16 ANUAIUNIURSINTZUNNTBITER
ISl PaNaNNINEAIUE NS

4. NMINAABUAIUUUILUY (Density test)
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y=4.77%+57.27 76.8 503

Aanuudlafa (HSD)

b N oW B @Ro@ N
2388883
N

L
I -
H o

i 8

-]

i &
I
1=
__E

o]
co01 c02 c03 c-04 Cc-05
sWafadavaday

a @ a [ a al a
Mui 17 AnuudsinvesianTininsluda
NALKINZAIUZNID

' a a ]

AINANTNAFOUANUAUILUY AINUTINTZTU ASTM D 792 Wu11 diilgsdiunan 5% C-01

v '
" =

WU ARNUNUAIHINTFIY 18N.2998-2562 (A11NUNIASTIUNEA SN @RaINTTH, 2562)

mvualrliduasigiannatafindineg fesanuvuiuiuegsening 0.50 g/cm®1.5 ¢/cm’ gl

Wignannaafindinmuaunenanenig C-05 N8ns1duNa 50:50 UA1AuvuIkiuYesian

WINfign vauedl C-01 AdAsdIuNan 90:10 ArmumuwiuresTansfign wansliiiiuiinisiiy

Henga1ugning dawalidagidranunuinduingintu waziilons1erinsannoeiduduns

(Linear regression) ¥@ediuNaNLAALdNTIAIU WU AIAULILLNYRITARINTUYNAY 0.502

g/cm’ YANSNTRYRIHINEANENsIITesay 10 Il Aranduiusidadunse (RY) wirdu 0.9672

AILANILUNINA 18

w
=}

o
"

R*=0.9672

y=0.502x+0.6924

ANUNRUILUY (g/cm? )
(=] o = = N
(=] wu (=] (%3] (=]
=
I
w
o =
L
I
2
=
o [
- E
™
a
5 [
- F
[
u o

c03 Cc-04 Cc05

svReatInasal

Al 18 AnuruwiuresianTannsluanauninzatueni



147 | U 19 a0u9 2 (WeuaA - 3R W.A. 2567) nadn 1NevUsEaNS uazany

5. MINAABUANUTU (Moisture content test)
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LY

V8ITANILANTUYINAY 0.3801 % VNNISiNTUVRININEAENTIToas 10 TnellAanduius

Fadunsa (RY) wiriu 0.9649 dauansluniwit 20

& 1.511
006 y =0.0077x+0.0215 0.061 s v:sP_ﬁa-JGl:wL’u“wm
6 A~ - =0.964"
o 0.052 .o -
11— = -
0083+ g 1 102
0.04 0,037 e p
0.03 . Y208
0.03 L 0.586
06
002 s
149
oo 02 0.046
) N |
l co04 c-05

c 1 co2 c03
sWadladavaFay

At (%)
nsgadani (

c01 c02 c-03 c-04 c05 -0.2
Tiadmadnaaay

il 19 Anuuresiagiinmslyda AN 20 Msgaduivesiagiinmslyfa
HALNINEALENIT HALNINZALE NI



NITITeuaziau tlaveninsal lunsyususigudud auinemansuazinalulad | 148

7. MIAUFIWINGUTINLAN (Physical morphology)
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wuuLeUNALAtuULi ot olaein1IWAIUIAINIITAITHAIUITEUL (System Development Life Cycle:
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gifmglunisiaunssuuiinisnunudunoua 3 dueglusedud (X = 4.28, S.0. = 0.68)
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DEVELOPMENT OF BIKER’S BEHAVIOR TRACKING AND ACCIDENT DETECTOR SYSTEM

Praveen Maigatel*

Abstract

This research aimed to 1) develop a biker’ s behavior tracking and accident detector
system, 2) evaluate the performance of the system, and 3) assess satisfaction with its use.
The results revealed that: 1) the system for biker’s behavior tracking and accident detection has
been developed into two parts— hardware and software. The hardware design involves the
Arduino Uno R3 microcontroller board controlling the GY-521 (MPU 6050) module, ensuring
sensor accuracy through calibration using its library, and working with the Arduino 3G Shield
module for data transmission to the server. The system's efficiency in accurately sending
location data and SMS notifications during accidents has been studied. The software component
entails developing a mobile application following the System Development Life Cycle (SDLC)
with six steps, ensuring efficient interaction between hardware and software components.
2) The effectiveness evaluation of the biker’ s behavior tracking and accident detection system
in system development indicates that planning across all three aspects is at a good level
(X = 4.28 SD. = 0.68). 3) The satisfaction assessment of the biker’ s behavior tracking and

accident detection system shows positive ratings across all three aspects (X = 4.37, S.D. = 0.59).

Keywords: Driving behavior detection, Satisfaction with the driving behavior detection,

Performance of the driving behavior detection system, Arduino
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CYTOTOXICITY OF ALPINIA GALANGA RHIZOME EXTRACTS AND ISOLATED COMPOUNDS
AGAINST SMALL CELL LUNG CANCER NCI-H187 CELL LINE

Anchulee Pengsook1 Parinthorn Temyarasilpz* Wanchai Pluempanupat3

Received : February 21, 2023
Revised : June 10, 2024
Accepted : July 25, 2024

Abstract

The purpose of this research was to study the cytotoxicity of the extracts from Alpinia
galanga rhizome and isolated compounds against NCI-H187 small cell lung cancer cells.
1'S-1"-acetocavical acetate (1), p-coumaryl diacetate (2), 1'S-1'-acetoxy-eugenol acetate (3),
(S)-hydroxycavicol acetate (4), 4-hydroxycinnamaldehyde (5) and trans- p-acetoxycinnamyl
alcohol (6) were isolated from the rhizomes of Alpinia galangal. The structures of the isolated
compounds were characterized by spectroscopic techniques and comparison with the literature.
Among them, the extracts, and compounds 1-5 displayed potent cytotoxic activity against
human small cell lung cancer (NCI-H187) cells exhibiting >98% at the highest concentration
(50 Meg). Compound 1 showed the highest cytotoxicity against NCI-H187 cells with 99.69%
inhibition and ICsp of 4.61 UM, 1.68-fold higher than ellipticine.

Keywords: Alpinia galanga, Cytotoxicity, NCI-H187
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Introduction

Small cell lung cancer (SCLQ) is a rapidly spreading cancer. This type of cancer can recur
even after chemotherapy. SCLC cells are also small and the cytoplasm surrounding the nucleus
is limited. Cells tend to grow accordingly floating clumps or spheres, which are often challenging
to achieve separately. SCLC is a type of lung cancer that has no effective treatment over recent
years and it affects to more than 200,000 people worldwide yearly with a very high death rate.
SCLC has unique biological and chromosomal changes, abnormal regulation of tumor suppressor
genes, oncogenes, and signaling pathways, upregulation of tyrosine kinase receptor, growth
factors and cell markers and an active early development path. Treatment for SCLC depends
on many factors including age, overall health and cancer stage. The options include surgery,
radiation therapy, chemotherapy and immunotherapy.

A. galanga (L.) Wild (Figure 1) is a herb in the family Zingiberaceae that distribute in
Asia including Thailand, Malaysia, China and India. The rhizome of A. galanga is used as spices
in Southeast Asian cuisine and as a traditional medicine (Anirban & Santanu, 2018). Currently, it
is reported that A. galanga has various biological activities such as anti-tumor, antimicrobial

(Wong, 2009), antiallergic (Matsuda et al., 2003), antioxidant. and anti-inflammatory (Ghosh

{1/

2

et al., 2008).

Figure 1 Alpinia galanga (L.) Wild

Several studies on the phytochemicals of A. galanga have been reported over the past
decades, in which A. galanga has various medicinal properties such as antibacterial, antifungal,
cancer cytotoxicity, etc. The examples of chemical compositions and related biological activities

are shown in Table 1
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Table 1 The examples of the chemical compositions from A. galanga and their biological

activities
Structure Name Biological activity
(F)-8P,17-epoxylabd- Antibacterial against
12-ene-15,16-dial Staphylococcus aureus and

Bacillus cereus and Ol-
glucosidase inhibitory
(ltokawa et al., 1980 &
Sivasothy et al., 2013)

Galanolactone Antifungal activity to
Candida guilliermondlii
PWd4 and Candida
tropicalis PW30
(Morita & Itokawa, 1988)

° o Galanganin Cytotoxicity towards various
N cancer cells
7 (Ma et al., 2017)
CcHO
OH
o)
o) 1,7-bis(4-hydroxyphenyl)- Effectively inhibited the
O NN O 1,4,6-heptatrien-3-one proliferation of melanoma
Ho oH cells (Lo et al., 2013)
0o o Bisdemethoxy-curcumin Effectively inhibited the
X = . .
O O proliferation of melanoma
HO OH

cells (Lo et al., 2013)

Galanganal Cytotoxicity against Hela
cells and inhibit nitric oxide
production
(Morikawa et al., 2005 &
Xu et al,, 2013)
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Table 1 The examples of the chemical compositions from A. galanga and their biological

activities (Continued)

Structure Name Biological activity
O on Galanganol A Cytotoxicity against Hela cells
HO. N
O (Xu et al, 2013)
., on
OH
O on Galanganol B Inhibit nitric oxide production
HO A
O oH (Morikawa et al., 2005)

Galanganol C Inhibit nitric oxide production

OH
oo
HO o OH (Morikawa et al., 2005)

@ (2R,3S)-Pinobaksin-3- Exhibited neuroprotective effect

HO 0.
W Q cinnamate against PC12 cells.
ae
o

(Ma et al., 2017)

trans-Coniferyl diacetate Xanthine oxidase inhibitory
0 X OJ\
PR (Noro et al., 1988)
0
OMe
OH 4-Hydroxybenzaldehyde Xanthine oxidase inhibitory
© (Noro et al., 1988)
CHO

j\ 1’S-1’-Acetoxychavicol Antileishmanial,
9 acetate antiallergic, gastroprotective,
Q /©/'\/ nitric oxide production inhibitory,
anti-HIV, antibacterial, anticancer
(Matsuda et al., 2003;
Morikawa et al., 2005;

Niyomkam et al., 2010; Ye &
Li, 2006; Zeng et al., 2015)
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Based on the above information, a group of interesting compounds with diverse
biological activity has been identified. However, the biological activity of A. galanga extract on
SCLC is less reported. In this works, the researcher is interested in studying the biological activity
of A. galanga extracts against NCI-H187 lung cancer cells and the isolated compounds in the

A. galanga extract as well.

Objectives
To extract and characterize the chemical constituents from A. galanga rhizomes and

test their cytotoxic activity against NCI-H187 lung cancer cells

Materials and methods
1. Plant preparation
A. galanga rhizomes were collected from Prachinburi province, Thailand. Fresh
A. galanga rhizomes (20 kg) were cut into small pieces and air-dried for 7 days.
2. Extraction and isolation
The air-dried A. galanga rhizomes (1.6 kg) were ground and sequentially extracted
with n-hexane, EtOAc, and EtOH by Soxhlet extraction over 7 days, respectively. The extracted
solutions were filtered and evaporated under reduced pressure at 40— 45 °C to obtain 6.83 ¢
from hexane extract, 19.11 g from EtOAc extract and 82.86 g from MeOH extract. All crude
extracts had a significant effect on cells, whereas in this experiment only EtOAc extract was
selected to determine the active ingredients. This is because EtOAc extract has been reported
to contain many bioactive compounds (Datt et al., 2015).

The EtOAc extract (9.0 g) was fractionated by column chromatography, using a gradient
solvent system of n-hexane, n-hexane-EtOAc, and EtOAc with increasing the amount of polar
solvents. The eluents were examined by TLC and 12 groups of fractions were obtained. Fraction
2 gave 1'S-1-Acetoxychavicol acetate (1) as colorless oil (2.0 g). Fraction 6 was chromatographed
by isocratic elution with n-hexane:EtOAc (4:1) to afford p-Coumaryl diacetate (2) as pale yellow
oil (205 mg) in fraction 6-1. Fraction 7 was further fractionated by preparative thin layer

chromatography (PTLC) using an isocratic solvent system of n-hexane:EtOAc (4:1) to give three
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fractions (fr. 7-1 to 7-3). Fraction 7-2 was chromatographed two times with PTLC using
n-hexane:EtOAc (5:1) as eluting solvent, then the darkest fraction 7-2-1, was collected. Fraction
7-2-1 was separated with PTLC twice, using n-hexane:EtOAc (5:1), to give two fractions
(fr. 7-2-1-1 and 7-2-1-2). Fraction 7-2-1-2 was subjected to PTLC, using n-hexane:EtOAc (3:1) to
give 1'S-1'-acetoxy-eugenol acetate (3) as yellow liquid (5 mg) in fraction 7-2-1-2-2. Fraction 8
was further fractionated by column chromatography, using an isocratic solvent system of
n-hexane:EtOAc (4:1), to give four fractions (fr. 8-1 to 8-4). Fraction 8-3 was separated with PTLC
by of n-hexane:EtOAc (3:1) to yield (S)-Hydroxychavicol acetate (4) as yellow oil (160 mg) in
fraction 8-3-2. Fraction 9 was further fractionated by column chromatography, using a gradient
solvent system from 100% hexane to n-hexane:EtOAc (3:1), to give fraction 9-1, 9-2 and 9-3.
Fraction 9-2 was isolated three times by PTLC using n-hexane-EtOAc (2:1) followed by n-hexane-
EtOAc (2:1) and n-hexane-EtOAc (3:1) to yield 4-Hydroxycinnamaldehyde (5) as yellow solid (20
mg). Fraction 10 was further fractionated by column chromatography, using an isocratic solvent
system of n-hexane-EtOAc (4:1), to give trans-p-Acetoxycinnamyl alcohol (6) as pale yellow
solid (380 mg). The isolation scheme off all bioactive compounds is shown in Figure 2.

1'S-1'-Acetoxychavicol acetate (1) colorless oil; [A]p?° -50 (c=0.5, CH,CL,): Colorless solid;
'H NMR (CDCls, 400 MHz) 8 7.36 (d, J = 8.6 Hz, 2H), 7.07 (d, J = 8.6 Hz, 2H), 6.26 (d, J = 5.8 Hz,
1H), 5.98 (ddd, J = 17.1, 10.4, 5.8 Hz, 1H), 5.30 (dt, J = 17.2, 1.3 Hz, 1H), 5.25 (dt, J = 10.5, 1.2 Hz,
1H), 2.29 (s, 3H), 2.10 (s, 3H). °C NMR (CDCls, 100 MHz) & 169.8, 169.3, 150.4, 136.4, 136.0, 128.4,
121.7, 117.0, 75.5, 21.1, 21.0. HRMS (ESI) Calculated for Ci3H1aNaO4 257.0790 ([M+Na]*), Found
257.0825. The Physical and spectral data were in agreement with Noro et al. (1988).

p-Coumaryl diacetate (2) pale yellow oil; "H NMR (CDCls, 400 MHz) & 7.39 (d, J = 8.6
Hz, 2H), 7.05 (d, J = 8.6 Hz, 2H), 6.62 (d, J = 16.1 Hz, 1H), 6.22 (dt, J = 15.9, 6.4 Hz, 1H), 4.75 (dd,
J = 6.4, 1.3 Hz, 2H), 2.30 (s, 3H), 2.10 (s, 3H). °C NMR (CDCls, 100 MHz) & 170.8, 169.4, 150.4,
134.0, 133.1, 127.6, 123.4, 121.7, 64.9, 21.1, 21.0. HRMS (ESI) Calculated for Ci3H1aNaO4 257.0790
(IM+Nal"), Found 257.0796. (Noro et al., 1988) The Physical and spectral data were in agreement
with Noro et al. (1988).
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1'S-1-acetoxy-eugenol acetate (3) yellow liquid; "H NMR (400 MHz, CDCls) 6 7.01 (d, J
= 8.5 Hz, 1H), 6.95-6.93 (m, 2H), 6.25 (d, J = 5.8 Hz, 1H), 5.99 (ddd, J = 17.2, 10.5, 5.8 Hz, 1Hz),
5.31(dt, J =17.2, 1.2 Hz, 1H), 5.26 (dt, J = 10.5, 1.3 Hz, 1H), 3.84 (s, 3H), 2.31 (s, 3H), 2.12 (s, 3H).

[ The ethyl acetate extract ]

CC 10:1 Hex:EtOAC to 100% ELOAC

311 3:2 1:1 11 13
HexFtOAC Hex:FtOAC |Hex:EtOAc |HextEtOAC |Hex:ELOAC
(e e ) ) J s ) JO e ) e ) (7 J(rro ) [ o2 )
cCaia . CCdl
Hex:EtOAC ] Hex:ELtOAC
OAc

L7600 || seaeE e

/@/\AO Ac /@/vo "
AcO AcO

2) i ()

PTLC &:1 Hex:EtOAC CC 4:1 Hex:EtOAC CC 100% Hex to 3:1 Hex:ElOAc

b)) L)l GGl

T s PTLC 31 PTLC 21
Hex:EtOAC (x2) HexFLOA Hex FLOA
7211
PTLC 5:1
Hex:ELOAC (x2) 831 8-3-2 | [ 9-2-1 ] [ 9-2-2 ] [ 9-2-3 ]
PTLC 201
Hex:EtOAC
7-2-1-1 | 7-2-1-2 OH
P
PTLC 3:1 /@2\/
Hesx:ELOAC AcO @ 9231 || 9232
PTLC 311
Ohc Hex:EtOAC

[ 7-2-1-2-1 ][ 7-2-12-2 H“COD)\%
AcO 3)
2 9-2-3-1-1 ][ 9-2-3-1-2 ]
Abbreviation: /@A)LH
cC = Colurmn Chromatoeraphy HO (5)

PTLC = Preparative Thin Layer Chromatography

Hex = Hexane

EtOAc = Ethyl Acetate

Figure 2 Schematic representation of the separation of active compounds

using chromatographic technique
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"C NMR (100 MHz, CDCls) 6 170.04, 169.12, 151.21, 139.68, 137.81, 136.07, 122.92, 119.75,
117.17, 111.62, 75.83, 56.04, 21.38, 20.81. HRMS (ESI) Calculated for CisHisNaOs 287.0895
(IM+Na]"), Found 287.0908. The Physical and spectral data were in agreement with Janssen &
Scheffer (1985)

(S)-Hydroxychavicol acetate (4) yellow oil, 'H NMR (CDCls, 400 MHz) & 7.37 (d, J = 8.5
Hz, 2H), 7.06 (d, J = 8.6 Hz, 2H), 6.00 (ddd, J = 17.1, 10.3, 6.1 Hz, 1H), 5.33 (dt, J = 17.1, 1.4 Hz,
1H), 5.20-5.17 (m, 2H), 2.28 (s, 3H). °C NMR (CDCls, 100 MHz) & 169.6, 150.0, 140.2, 140.0, 127.5,
121.6, 115.4, 74.7, 21.1. HRMS (ESI) Calculated for CiiH12NaOs 215.0684 ([M+Na]®), Found
215.0679. The Physical and spectral data were in agreement with Janssen & Scheffer (1985)

4-Hydroxycinnamaldehyde (5) yellow solid; 'H NMR (CDCls, 400 MHz) & 9.67 (d, J = 7.8
Hz, 1H), 7.51 (d, J = 8.7 Hz, 2H), 7.44 (d, J = 15.8 Hz, 1H), 6.92 (d, J = 8.7 Hz, 2H), 6.63 (dd, J =
15.8, 7.8 Hz, 1H). °C NMR (CDCls, 100 MHz) & 194.1, 158.8, 153.1, 130.8, 127.0, 126.6, 116.3.
HRMS (ESI) Calculated for CoHgNaO, 171.0422 (IM+Na]"), Found 171.0421. The Physical and
spectral data were in agreement with Stange et al. (1999).

trans-p-Acetoxycinnamyl alcohol (6) pale yellow solid; "H NMR (CDCls, 400 MHz) & 7.36
(d, J = 8.6 Hz, 2H), 7.03 (d, J = 8.6 Hz, 2H), 6.57 (d, J = 15.9 Hz, 1H), 6.28 (dt, J = 15.9, 5.7 Hz, 1H),
4.29 (dd, J = 5.7, 1.3 Hz, 2H), 2.28 (s, 3H). >C NMR (CDCls, 100 MHz) & 169.6, 150.0, 134.4, 129.9,
128.7, 127.3, 121.6, 63.4, 21.0. HRMS (ESI) Calculated for Ci1H1,NaO3 215.0684 ([M+Nal®), Found
215.0681. The Physical and spectral data were in agreement with Zhu et al. (2013).

3. Cytotoxic activity

All extracts and isolated compounds of A. galanga were evaluated for cytotoxicity
against NCI-H187 small lung cancer cell line via Resazurin microplate assay (O’Brien et al., 2000).
Ellipticine and 0.5% DMSO were used as positive and negative controls, respectively.

The NCI-H187 cell line was cultured in RPMI-1640 supplemented with 15% non-
thermal activated FBS, 1 mM sodium pyruvate, 2.5 ¢/L glucose and 2.2 g/L NaHCOs). The growth
cell was harvested and diluted to 6.7x10" cells/mL in the complete medium before the test.
The REMA testing was triplicate performed in 384-well plates. Each well contained 5 ML of
sample and 45 UL of cell suspension. The plates were then incubated at 37 °C for 5 days in a

humidified incubator with 5% CO,. Then, 0.0625 mg/mL resazurin solution (12.5 UL) was added
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to each well and further incubated at 37 °C for 4 hours. For determination of cytotoxicity, the
fluorescence was measured at 530 nm excitation and 590 nm emission wavelength using the
bottom reading mode and the noise of the signal was removed by a blank before calculation.

Percent cytotoxicity was calculated by the following equation, where FUt and FUc
are mean fluorescent units from cells treated with the test compound and 0.5% DMSO,

respectively.

% Cytotoxicity = [1-(FUt/ FUQ] x 100

The sample was considered active if percent cytotoxicity was more than 50.

Results and discussion

From the assessment of cytotoxicity with biological approaches human small cell lung
cancer (NCI-H187), column chromatography of EtOAc extract from A. galanga rhizomes has led
to the isolation of six compounds such as 1'S-1-acetocavical acetate (1), p-coumaryl diacetate
(2), 1'S-1"-acetoxy-eugenol A acetate (3), (S)-hydroxycavicol acetate (4), 4-hydroxycinnamal-
dehyde (5) and trans-p-Acetoxycinnamyl Alcohol (6). The structures of the isolated compounds
were shown by comparison of spectroscopic and physical data with literary value (Figure 3). The
cytotoxic activities of A. galanga rhizome extracts and isolated compounds from EtOAc extract
against the NCI-H187 are summarized in Table 2.

The results indicated that the cytotoxicity of A. galanga rhizome extracts against small
cell lung cancer (NCI-H187) was excellent inhibition (>99%) at the concentrations, 50 pg/mL. In
addition, the isolated compounds, compound (1) presented high activity with 99.69%, followed
by compound (3) (99.49%), compound (4) (99.46%), compound (2) (99.41%) and compound
(5) (98.84%). Compound (6) exhibited weak activity with 52.01% cytotoxicity. Then, the
compound 1 and Ellipticine were determined theirs ICso values. The results showed that the
ICs0 of compound 1 was 4.61 UM, 1.68-fold higher than ellipticine (ICso 7.75 M), the reference

anticancer drug.
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OAc X-"0Ac OAc
— H,CO =
AcO
AcO AcO
(1) (3)

(2
OH o} /@/\/\OH
= N
AcO HO
(4) (5) (6)

Figure 3 Structures of compound 1-6 isolated from EtOAc extract of A. galanga rhizomes

Table 2 Cytotoxicity of A. galanga rhizome extracts and isolated compounds against NCI-H187

small lung cancer cells

Crude extract / Compound % Cytotoxicity' ICs0 (LM)
n-Hexane extract 99.15 -
EtOAc extract 99.27 -
EtOH extract 99.96 -
1'S-1'-acetocavical acetate (1) 99.69 4.61
p-coumaryl diacetate (2) 99.41 -
1'S-1-acetoxy-eugenol A acetate (3) 99.49 -
(S)-hydroxycavicol acetate (4) 99.46 -
4-hydroxycinnamal- dehyde (5) 98.84 -
trans-p-Acetoxycinnamyl Alcohol (6) 52.01 -
Ellipticine - 7.75

'Final concentration 50 pg/mL

In comparing the activity of compounds (2) and (6), it can be suggested that the acetyl
group of compound (2) should play an important role in its cytotoxicity, while the presence of
free hydroxyl groups appears to reduce the cytotoxic effect of compound (6). Compound (1)

should be selected as a potential lead molecule for the development of anticancer drus.
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Conclusions

The purpose of this research was to study the cytotoxicity of the extracts and its isolated
compounds of EtOAc extract from A. galanga rhizomes against NCI-H187 small cell lung cancer.
The isolated compounds were 1'S-1'-acetocavical acetate (1), p-coumaryl diacetate (2), 1'S-1'-
acetoxy-eugenol A acetate (3), (S)-hydroxycavicol acetate (4), 4-hydroxycinnamaldehyde (5)
and trans-p-Acetoxycinnamyl Alcohol (6). The structures of all compounds were characterized
by spectroscopic techniques and comparison with the literature. Compound (1) showed the
highest cytotoxicity against NCI-H187 cells with 99.69% inhibition and ICso of 4.61 UM, 1.68-fold

higher than ellipticine.

Acknowledgements

Anchulee pengsook and colleagues thank to Department of Chemistry, Faculty of
Science, Kasetsart University for providing facilities, chemicals and equipment for this research.
This work was supported by the Center of Excellence for Innovation in Chemistry (PERCH-CIO),
Ministry of Higher Education, Science, Research and Innovation and the Kasetsart University

Research and Development Institute (KURDI).

References

Anirban, C., & Santanu, P. (2018). A Review on Phytochemical and Pharmacological Potential
of Alpinia galanga. Pharmacognosy Journal, 10(1), 9-15.

Datta, R., Kaur, A,, Saraf, I, Singh, I. P, & Kaur, S. (2019). Effect of crude extracts and purified
compounds of Alpinia galangal on nutritional physiology of a polyphagous
lepideopteran pest, Spodoptera litura (Fabricus). Ecotoxicology and environmental
Safety, 168, 324-329.

Ghosh, B., Saha, K., Ghosh, A., & Dhar, S. (2008). Cardiovascular Evaluation in Patients with
Systemic Lupus Erythematosus-a Cross Sectional Study. Chronicles of Young

Scientists, 2(3), 139-143.



177 | Uit 19 atiufl 2 (Wo¥AAY — FVAN WAL 2567) Anchulee Pengsook et al.

ltokawa, H., Watanabe, K., Mihashi, S., & litaka, Y. (1980). Isolation of Agarofuran-Type
Sesquiterpenes from Alpinia japonica (Thunb.) Mig. Chemical and Pharmaceutical
Bulletin, 28(2), 681-682.

Janssen, AM., & Scheffer, J.J. (1985). Acetoxychavicol Acetate, an Antifungal Component of
Alpinia galanga. Planta Med, 51(6), 507-511.

Lo, C.Y,, Liu, P.L, Lin, L.C.,, Chen, Y.T,, Hseu Y.C., Wen Z.H., & Wang H.M. (2013). Antimelanoma
and Antityrosinase from Alpinia galangal Constituents. The Scientific World Journal,
2013(3), 186505.

Ma, X.N., Xie, C.L., Miao, Z., Yang, Q., & Yang X.W. (2017). An Overview of Chemical Constituents
from Alpinia Species in the Last Six Decades. RSC Advances, 7(23), 14114-14144.

Matsuda, H., Morikawa, T., Managi, H., & Yoshikawa, M. (2003). Antiallergic Principles from Alpinia
galanga: Structural Requirements of Phenylpropanoids for Inhibition of Degranulation
and Release of Tnf-Q and Il-4 in Rbl-2h3 Cells. Bioorganic & Medicinal Chemistry
Letters, 13(19), 3197-3202.

Morita, H., & Itokawa, H. (1988). Cytotoxic and Antifungal Diterpenes from the Seeds of Alpinia
galanga. Planta Med, 54(02), 117-120.

Morikawa, T., Ando, S., Matsuda, H., Kataoka, S., Muraoka, O., & Yoshikawa M. (2005). Inhibitors
of Nitric Oxide Production from the Rhizomes of Alpinia galanga: Structures of New
8-9’ Linked Neolignans and Sesquineolignan. Chemical and Pharmaceutical Bulletin,
53(6), 625-630.

Niyomkam, P., Kaewbumrung, S., Kaewnpparat, S., & Panichayupakaranant, P. (2010).
Antibacterial Activity of Thai Herbal Extracts on Acne Involved Microorganism.
Pharmaceutical Biology. 48(4), 375-380.

Noro, T., Sekiya, T., Katoh, M., Oda, Y., Miyase, T., Kuroyanagi, M., Ueno, A., & Fukushima, S.
(1988). Inhibitors of Xanthine Oxidase from Alpinia galanga. Chemical &
Pharmaceutical Bulletin, 36(1), 244-248.

O’Brien, J., Wilson, I., Orton, T., & Pognan, F. (2000). Investigation of the Alamar Blue
(resazurin) fluorescent dye for the assessment of mammalian cell cytotoxicity.

Eur. J. Biochem, 267(17), 5421-5426.



MsanTideuaziaiu Flaseainsal lunssusunyudud anuInemansuasinalulad | 178

Sivasothy, Y., lbrahim, H., Paliany, A.S., Alias, S.A., Md Nor, N.R., & Awang, K. (2013). A New Bis-
Labdanic Diterpene from the Rhizomes of Alpinia pahangensis. Planta Med, 79(18),
1775-1780.

Stange, R.RJr., Sims, J.J., Midland, S.L., & McDonald, R.E. (1999). Isolation of a Phytoalexin,
trans-p-Coumaryl Aldehyde, from Cucurbita maxima, Cucurbitaceae.
Phytochemistry, 52(1), 41-43.

Wong, L.F.,, Lim, Y.Y., & Omar, M. (2009). Antioxidant and Antimicrobial Activities of Some
Alpinia Species. Journal of Food Biochemistry, 33(6), 835-851.

Xu, J.J., Zeng G.Z., Yang S.C., Shen Y., & Tan N.H. (2013). 8-9’ Linked Neolignans with
Cytotoxicity from Alpinia conchigera. Fitoterapia, 91, 82-86.

Ye, Y., & Li, B. (2006). 1’S-1’-Acetoxychavicol Acetate Isolated from Alpinia galanga Inhibits
Human Immunodeficiency Virus Type 1 Replication by Blocking Rev Transport.
Journal of General Virology, 87(7), 2047-2053.

Zeng, Q.H,, Lu, C.L., Zhang, X.W., & Jiang, J.G. (2015). Isolation and Identification of Ingredients
Inducing Cancer Cell Death from the Seeds of Alpinia galanga, a Chinese Spice.

Food & Function, 6(2), 431-443.

Zhu, Y., Regner, M., Lu, F., Kim, H., Mohammadi, A., Pearson, T.J., & Ralph, J. (2013).
Preparation of Monolignol Y-Acetate, Y-p-Hydroxycinnamate, and Y-p-
Hydroxybenzoate Conjugates: Selective Deacylation of Phenolic Acetates with

Hydrazine Acetate. RSC Advances, 3(44), 21964-21971.



PYd

MsanTideuaziau tlaveasnsal Tunsvususgudud auIneeansuazinalulad | 1

[Yol3aeuna21uidenrwlng (TH SarabunPSK, 14 point, A1%uW1, IANINA9)]
[Wodlinusunaiuide]’ [Yedinusunaiuide]’ [Yedinusunaanuidel’

UnAngD
unAnge msazasuillennmunvesunanuide lnglddnnulvnsedu daaunan dauen

Ladifiu 15 uss9in v30 350 A1 UKUUAIBNYS TH SarabunPSK fUnd ¥u1n 14 point ANTEANBUUY

e “Foizes” dnsnwlvenazniwisingy dnnuenlifuneias 2 ussin wazlieSusanszdrfgy

204303107 JULUUMSNYS TH SarabunPSK fnu vua 14 point dnRINaemtinseAy “Jeginus

v
o

unAuide” Sinwlnewazn1wsingy Mtefulidesssyuddmide Tdnsemunadessadu
suaventivneunuanansexldniemmnenendu () uansdnuddgyesnisiduginusndn mndg
finusunanuannnimiahulildesemuedessailuiiavenl Whewwanasesdumusiung

nusnionldimIomuionendu (%) uansisnnudrdgresnisiluginusudn sunuuidnys TH

Y

&

SarabunPSK 31111 9u10 14 Point dnnanatavtiinseay uagldsvazidenegiinusunaulily
L98350EINANVRINTEATY T8 TEUALNUINIININITUSoWNLaNIsUTms(@nd) anuiviiau

Mgnuritean1tu wavBiuaieninsa (E-mail Address) vesdiinusunanunau 1wy ' dnfnwisedu

1Y a

o B0 AT, UWNTINYIAY... BLUA: ... %30 ©19130... @1V... AME... UWINYIRY... DIUA: ........

V38 MUV USEN... NBg... Bla: ... * dlnudndn Bla: ... JULUURENYS

Y

TH SarabunPSK $t889 YUIA 12 POINt AATAGIEWLNNTEANE. crroveeeeeeeeeeeeeeeee oo

AdnRey : Addy AdAy AdAYy

! ihfiny) wangasagmansguUnein a19139IM5UTMINIsANY1 umanenagTviglageainsal
lunwszususigUaud 99Inunuorl SUa : oo

2 919738Usydmangns n1ATvrIvenIsnouiiunes payIneImansuazialulad unrinerdysivigilageainsal
lunwszusumgudusn FmIAUNNEIT GUA : oo,

3 Fhiinadu U ganenIsmud 190 SIIAUUNYT BN : oo

* FIWUEAN BUA .o



2 | U9 YU atiudl a (anann - anaen w.a. YUUU) Tdvorinus

[RESEARCH TITLE (TH SARABUNPSK, 14 POINT, BOLD, CENTER)]
[First A. Author1]’" [Second B. Author2]? [Third C. Author3]’

Abstract

Abstract must be written in Thai and English, within a maximum of 350 words for each

LBNIGUAZE. etttk s e s et a SRk A ettt ne et neetas

Keywords: Keyword, Keyword, Keyword

! Doctor of Education Program in Educational Admimistration, Valaya Alongkorn Rajabhat University Under
The Royal Patronage, e-mail : .......cccccooovcercvreiererninns

2 Department of Computer Science, Faculty of Science and Technology, Valaya Alongkorn Rajabhat
University Under The Royal Patronage, @-mail : ...........cccccovvrvrvrereonrniririninn

3 Finance Officer, Business Printing Company Limited, Nonthaburi, e-mail: kr_printting@hotmail.com

* Corresponding @uthor, @-mail : ...



PYd

MsanTideuaziau tlaveasnsal Tunsvususgudud anuIneemansuasinalulad | 3

unmin
[uyin 1udIuveIn U AYLa AV IUTLUENITITE] s
............................................................................... (TH SarabunPSK, 14 point, U, ¥nnszaneiuulne)

s 3

Us2aInua9n15I8

3
-3

[

[TngUszainventside tudiurendenifivenauluul wazianalilugnis

TR T3] O (TH SarabunPSK, 14 point, fUnf, 4nnszansuuulne)

WAtunIvY
[3a15uN15338 AI595UI8TTATENNTITY Tnand1nda3snsdunguaieg1s Nuveangy
feee wiasiuveseya maiukarsiusandeya nsléinsesdle adanldlunisidouwasnisiasen

TOUA v sersseensess e (TH SarabunPSK, 14 point, fun, dnnszaneuuulneg)

Nan15IgLazaAUTITNa

[Han1539euazeAUsIena msausraiitney assUssiiu WWunsiauedeiildannsidedu
SFUBIERIFIIATINTI WHUANUSENBUNSOSUNE] TtELERIdens1s Arsiumsanuuladl
LHUTOUAS IR LA AU FIn1519uUUsTINAT bl T asrsarsiiiannziisnduldaisiiu 5

A1519 kazdAasunennsig Ly

M15197 1 JULUY TUIAUAEAN ¥ URIRIONYS

daudsznau YUIADNT ANYUZINYT
Founay (nMwlnuaznwsngy) TH SarabunPSK; 14 B
%a;ﬁv’ﬁau (Mwlneuaznwdingy) TH SarabunPsSK, 14 nu
amuﬁama(izﬂu@aaisﬁ) TH SarabunPSK, 12 L9, Und
UnAnge / Abstract TH SarabunPSK, 14 Un@
AdAgy / Keywords TH SarabunPSK, 14 Un#
WItonan TH SarabunPSK, 14 $UN
78509 TH SarabunPSK, 14 Uni

oruiialy TH SarabunPSK, 14 Uni




4 | 99 YU atiudl a (anann - anaen w.a. YUUU) Tdvorinus

M19197 1 SULUU BUNALaEaNYEURIiI8NYs (o)

daulsznau YUINDNYT ANWUTINYS
AT NLLASAIN TH SarabunPSK, 14 Una
AnAnIsuUsENA TH SarabunPSK, 14 Una
LONENTO19DY TH SarabunPSK, 14 Un#

a o

dwsusunmusgnevaisiduzuninei-a Adau Tauiavesgunmiangauwazdian

ussenelagunm

JUNN

AN 1 F19819M33ngUAMW (TH SarabunPSK, 14 point, funf, dansganenuulne)

Gl
9
= v v av 1 o cd Sy a " a 1% a
Junsagunadildannnisideinduluauingussasdnsdlivseldiieds uasaisermgug
wiowSeuifisunsveasvesiuiiientesussnauiie e uiuiemumannisvseAnAung uii

TIOEUAL FITIARATITITIU. ..o

JoLEuBLUY
[HeynvUolauphuy AISH 2 U Ao ToLEuaNelnuaulfeg wazdarauanuslun1sinisenss

FOLUT oo (TH SarabunPSK, 14 point, U, Innszaneiuulne)

ARRNIsUUSENA

] o

[AndAnssuusenia TdsuislonuuaninnuvaunuEldiuativayy Fiewie waglinig

Y

$38lUNTYNUITY TINTNBWUATUAUUANIY] oo

................................................................................. (TH SarabunPSK, 14 point, fun@, dnnszateuuulne)



PYd

MsanTideuaziau tlaveasnsal Tunsvususgudud avinemansuazinalulad | 5

LANE1581989
[A9L38ULBNANTONDIALN1TD19D9 TldTEUU APA (American Psychological Association)
witlu TiSesddudedudawSedsenumuddusnesisumeienaisniwiiveneu uiisemeienals

AV NGUTEIC e, (TH SarabunPSK, 14 point, MUnd, Innszateuuulne)



VRURDI-JO-04 TULESAFURUAVN oo
LR N[350 185 o1k R

d010UIBUATHAIU
wIneIaesagIlageansal Tuwssususigudua

Wil 1 vy 20 auunvaleBu nu.g8 suanaemils Srnenaesvans Smiaunusil 13180
Inséns 0 2909 3036 Wsans 0 2909 3036 E-mail: rdi_journalsci@vru.ac.th Website http:/rd.vru.ac.th

wUUEEIUNAUIIL AR RN UNS
2138153 38uazim 2laseainsal Tuwszususyudusd arvdnedansuazmalulad

1. Fwsnde We, wie, wa., or) Wana
2. ansanwgean L Wages U Byain O Sayaen

ARl AL

anvu

L] dusanmsdner O ddsd@nw Idaninasdudonisdnen  Suf

3. anuznmwesinusunereide [ enesd O wndneBaaien O drdnundsagin O yeeaialy
FLNUINI9IVING FLULNNIUINNG

4. FDRUILNW/ADIUNTINU

a7 UU Y88 U/ WU
DND/LUA J9%In syalusuale
nsAns nsans

E-mail

5. VegdmiuAndauazdnduonans

@l auU %0y mwa/vas
UNB/1URN Jmin swalUswild

InsAwn nsans fafio

E-mail

6. HAMUUSTAIRVBAIUNANULS DY
Founanu@wlne)

YoUNANU(NIWITING W)

ieasdifisilumnsans Ieuasinnlageansal lunssususguiud anvvinermansuazivelulad

fmdmesuseriunmuidliwehasdifuilunsasatulay wineu s SwidldAnungnasiuasy
Auugiilunsdsunenddoiiethasifuilunsansidouasimunilagoansal lunszususiyudududs uasdud
Uivanudoulunndsznns wenddmdnlddrssarsssuiouiigensarsisonasiaunilaseasnsal
Tunszususudud Hunanuniwilve dauiu 4,500 vl uneruawdange 31u3u 6,000 Um Feuiesud?

Taetrsefu [ Touiudiumnssuiasngeriogsen a1vdesuiuas Jedayd aantuidonaziamn

wnedevigslaseansal lunsyususguiug e 258-1-84630-3

G Fihdaunauide



VRURDI-JO-01 | 1

52 U8UNTANNNUNAINIRY
3an3deuasan Alavaainsal Tunszususiyudun
d1uIngAansuasnalulad

TumsdsunanuideasifunlunsaTidouazinm tlageainsal Tunszusumyudus ivelinisafiam

uneidedululaeseuiesliuinsgiu TC wandudssleviviaddiunauide {ldvsslenianunaiuide

a v

FIEtWIdBLasiaL unine1desvdgilaseainsal lunseususgudus lun1sdarinnsansideuasimn
lageainsal Tunszususigudud Feldfmuandninasilunisiiansanunanuidemediunluiisaism naenau
ALuztNTdgulazdIiuaty Al

PANLNAUN IUNITRINTUIUNAITUIDLLNDANUN LUNTENS

1.

Juunannuideluavinemansuazinalulad mugduuuvesiuatuludevuavesdiuuginns
Weukavdeiuatunsansidouasinmu dlaveainsal Tunssususyddus
uwrAdeidenfinsanifuiadunsasdonduunanuidenlinedfuinounsilannouuas
liegszminaausveinuiluinsansdu
donluduatiuarsifinanmsdnaneinnuantulnefidoues ldldaendoundodnmouunan
NaNLATevesfdu vienunaudulaglalliFueyan vieUTImINNsEBeiivanzay
fasunanuidefesdiseAsssulloninansaidewasiam Jlageansal lunseususigudud
UNAMUNI W INE UnAUEE 4,500 UM WarUNAINATEIBINGY UNAMEE 6,000 UM Tnga1anse
Touliurutyd surmsnysaioyse agdosuiuns Jovnd antuidouasimun uminendy
s1vfnalageasnsal lunszususyudus 1avil 258-1-84630-3 wieudsdnuivangiunisdise
Asssaiioathgmsans 16 2 doans il
41 swdld an1duideuasimun umingrdesivigilaseasnsal lunszususigudus
W@vdl 1 gl 20 na.48 auunmaledu suanasmils sunerasmai SimiaUyusni 13180
lagatduyueeedn (drszarsssutdeudigensarsidovaziaun 2lageasnsal
Tumszususgudus)
4.2  E-mail address: rdi_journalsci@vru.ac.th
sotiuled https://tci-thaijo.org/index.php/vrurdistjournal/index
Asssuifnnsans sxiFenfudsssudouiounanuvesdinus dunnsasaninugniesves
uneuBesiudsuiosuds fetmndinusendnuneny mensasveanudvdlifudsssiion
ALeuUNALITeAeIA 1 TuN1TUTULALIUNAIINAIUNANTITE MUY TELEUYDINBIUTTUITANT

LaggnssnadivessaTIfonasiaun lageansal lunszususyudug egrsdoillosnasn
QRETATENN wm;;’J:L%uuwﬂ’nﬁﬁﬁjwiaiﬂﬁwG?EJmfwQ’ﬁwuéwmmiﬂﬂﬁﬂﬁmmzLﬂ&mmiaﬁmﬁ
unANLATy MIaITeuaziau dlaseainsal lunssususyudud nesussunsmsiiaviudaenian
n1siarsandiuiunauiddelaglifuduasssullsnyizansarsideuasiau lageansel
Tunssususguaug

unanuideiidanaylafunsifuiineunslunsasidouagiamun laseasnsal lunszusy
syuiud doilleldtiunszuiunisussliufiuauasliifuimeunslasinsanandfuming de

9

s1iglaveainsal lunssususiguiusdusasu §1u3u 3 vinu



VRURDI-JO-01 |2

ALULUINTISVYUBALHIAUAUU
3an3deasan Alavaainsal Tunssususigudua
anvednansiazimalulag

nsmseuduaty duatuunanuidedesdnvindmiunseaivuunn B5UIS) (18.2 wa. X 25.7 9.

AIINE17 15 nInTEA1y auUluuITaIsidenasaun dlageasnsal lunsgususiyddud

farilpglHTUsinau Microsoft Word taaddu 2007 Fuld

A1SAIAIMTINTZANE  SLOTVOUNTEANEAIUUY (Top Margin) 2.54 Lgu@Luns A1ug1e (Left Margin)

AU (Right Margin) tagd1uans (Bottom Margin) 2 LUuRLumS

sUnuUFasnEs 19 TH SarabunPSK iy Fovhdefinsidusdamin wuin 14 Point Sndndrendinseany

wazidovniusidudaund auna 14 Point danszatentinssay

asAUsZNEUUNAMUITBUSZNBUAIY

4.1 Fades anwilveuazamdingy fanueniliiiunvas 2 ussin aunsnesuisaszveaioslid
sULUUAENYS TH SarabunPSK #avt 41 14 Point daRsnansutiingsany

4.2 Fefiinusunany Drnwlneuazadings Wiofulifesssydmiminde ldedomnadessn
Wusiavenleuwanadssdidumudnnuginusunanuuasldiniemneasndu () uwaven
ileuansinBugimusvdn sUuuUFSns TH SarabunPSK vt vunm 14 Point daRsnatsmiiingzany
TngldswaziBoniiegfinusunanuuasiuaginusvinlubsessa

4.3 Megfiwusunany ldeazdesluBsessademuiidoul iduawemihnsearwuaziidunussming
\Beessafusnundnge (Abstract) sgrstatau TneTaduduaniunssauiudie lumenusndszana
1 i vi3e 7 fadnws laduaiiulimdesdnysiausnidniies duavoamsatusaaniimiulituder
Tnusunany Wiszyduvionadunns () aauivihau mhenuvdeantu uazdludueninsa (E-
mail Address) YDIHANUTUNAUNNYIY 19U TNANBITEAU.... @1V ARUY ... UVVINGTEE.... BLU....
¥30 819156, A1..... ARY..... ANVINENED.... Bia.... vi3e dumis.. UTE... fleg... Bud... JUuuY
MEnwT TH SarabunPSK fUn@ wu1a 12 Point adadeniinszany

4.4 undnga(Abstract) nwilneuarmwdinguaueliiiu 15 ussvia vide 350 /1 Tagldduaulsd
nszdu Farauiign JULUUMSNYS TH SarabunPSK fUn@ vunm 14 Point danszanemthnseamy

o o w

4.5 Adnfy(Keyword) visn1wlnguazniwidanguegliunAnge(Abstract) Ardrfymwilng 31w 3 -

o o o

5 ANTBINUAIRUSNBITENINAIIIIA 2 155A  @9U Keyword wsaArdAyn1w18anguliiseeniue
ﬁwé’zymmlw&Jﬁuswdwﬁﬁ’amamﬂ ()
4.6 \lovnvasunarudte Uszneuseiadedeluid
a.6.1 v \Hudwveademitvenarunduan waztnratlugnisfnun3de
4.6.2 Snguszasdvaansise Tituasiegealonneemside
4.6.3 Wawiun133de msosu1eTEaiunTide Taenanidismsdungudiogne funvesnguiedng
uwndsinueadoya nistivuarsiusiuteya nsliiaiesile afdfldlunisifeuaznsiasie
UBHG
4.6.4 wanmsIseuazafumena \unsiauedsildnnidaduddueiauanssnemsansin uauam
Usgneumseiie eidduansiaemsns msdumsuuulifidureumssiudeuazan
M31UUUsITNAIITE msmsiiemgisndulimsiiu 5 mss dmsuguamiszneumadu

sUn - Idaausazdidussenslasy dannaraminszany nsdiidluenaldnmals



VRURDI-JO-01 |3

4.6.5 a9U Wunsaguraiildannsituazesiinseiumenansideindulumuinguassasdained
visolilifiedln wazmssramguinieriouiisumsneaaesesiduiiisatesUssnauilol s i
Fremumdnnsviedndunguiiifegiiy sautuandiiiuisnsimaluldvsslond uagnsly
TarauauuzdmiunITeluauean

4.6.6 Fowauauuz il 2 du Ao ToruslunnimaniTelY uasdeiausuurlunisiitenduioly

4.6.7 AnAinssuusznae (6n3) YornuwaninuveuAMNidaTuayy ewmde waglianusuiloly
M99 Taufunaauaiuayusiiee

4.6.8 1ONEN3919BUAZNTI19BY N13TLULONATTONBIUALN581984 LE5UU APA (American
Psychological Association) Ti3saddiuderfussniofsissunudriudnusisusioionans
Mwlnenou wdIRemeNaINwIEUTHNA

4.7 n5ABUENE1591999UazN15819TUsTUU APA (American Psychological Association)

4.7.1 Fensans Pewilede uazlin (Volume) LiliTode

472 Fonwdangy Woudedusidlaeduiude Last name mufaegania () uaziedeniuday
winana ()

4.7.3 Folve Beudeduidnetusiudeion mudeuuana

474 nsdifuisnnnimiseu Tdsudedudsimuannau fussninsdodiogana () wagiidi
“and” ¥i¥0 “&” lunsdifenwsingy vie “uaz” lunsdifonwlneneudegaring

475 &lififoduds Wlususeteides uielonsans vietevilvde mudediifus

4.7.6 ifudaumienu vieesdng Wldtemhonuviossdnsunuderuss

477 Fesdrdusienimmudidnvidedues s1ensiiiiaenatsntuilneuardangs Tiihdoya
awilneTuriou
mumedayaniwdingy fulaeldszeeinsseninaussin egatos (At least) 12 Point

4.7.8 usTiinfiaeuazussiinses lrewsazsenmsiigentidnm 7 didnes wie 1.25 Wufiuns

479 m3$n - nalne@erusts, Titius)

4.7.10 Llngldisnin “waganz” vie “uazaudug” v et al snifunsdérdluioiFesiiidus
Faustauauiuluwasndmnldimageusniteunihdunds viensdrefiddudsiousinnau
Jauly

4.7.11 M391991nsasuazineansiissyniiusniamtngaving laelildege “p.” w3e “pp.”
WEHEIGISEDR

4.7.12 msfndediudilasdelag fanu anunsadredeldludodes wideslifinngseyflumenis
lonansdnsds inseddulsiannsafanudoyamanils

4.7.13 n158198997n Website sy iu iou Iifunt drlisinglidrsfuiiviinnsaudu uazsey URL
Tiidfaiau gndfes 15leau URL address valdqn () thaving

4.7.14 Website lsiuaniuf Isiszy n.d.

4.7.15 &3 WAWAIA “.” (period) 13U 2 233

4.7.16 %31 9801A “,” (comma) 13U 17530

4.7.17 %89 8aA1A <7 (semicolon) 11U 1 7550

4.7.18 vidia A “:” (colons) LW 1 153A

4.7.19 giJufuuLLaxﬁaasJNmiﬁNSamﬂ?ﬁﬂmﬁm’w 9



sUuuL:
A0

UL
A0

sUuuL:
A0

sULUU:
Y

089U

089U

VRURDI-JO-01

1. niledenzens
Forusa. //@ANRNN).//Yentsde./ASsfiun(dnd). //dofium: /dninfiun.

Tndy Svened, wazngualy Y1andex. (2541). UNAIIATIESISNUF LA TAUNALKIYA

WWBNSANYY. ATUMNT: UNSTmeN.

|4

Mitchell, T. R, & Larson, J. R., Jr. (1987). People in organizations: An introduction to

organizational behavior (3rd ed.). New York: McGraw-Hill.

2. wilsdoudadmiidussaninig

FoussuBnsEfsrusim)./@itu).//Devdisde./Adlesitiasi/dinfis

anad Fenung, (un). (2541). glladan1sseumsaeuszaulndinfnw. uasUzL:
U9inINenae Uvninenaeuiing.

Gibbs, J. T., & Huang, L. N. (Eds.). (1991). Children of color: Psychological

interventions with minority youth. San Francisco: Jossey-Bass.

3. Anerdnug

%aQ’Lm'q.//(ﬂﬁﬁuﬁ).//%a%m&nﬁwus‘.//szﬁu%wmﬁwuﬁ‘/wﬁwmé’a.

WINUA LRAUNAIYNIN. (2535). WOANTIUNITUENIVIIETazNTIdmAlulagnTs
foansvesuitmgsiaenvuiisivanuiegegauasussmalng, Inendnus

MIANTAFATURNU TR ﬂmmﬁa’ﬁmam%uasﬁamimaw, UMINYIAUTITUANERS.

Almeida, D.M. (1990). Fathers’ participation in family work: Consequences for
fathers’ stress and father-child relations. Unpublished master’s thesis,

University of Victoria, Victoria British Columbia, Canada.

4. 5189UNTUTTYNVTRFUNUINIGIVINTG

G‘z‘faQ’Lm'q.//%ﬁﬁuﬁ.//?}aﬁaa.//%aLaﬂmﬁmL%"amamumiﬂiaﬂquﬁu oy U dauiidn.
dleafifust/aninfiu.

nsaAwins. 2538, nsdananssudualuddeinnssn. nmsUszruufvinnssussdiile
duaSuildainnseny, 25-29 waAIneu 2528 1 INUIFEAFUMETTAY
FMTPUMAITANY. ATUNNA: AUETRILIVTIEe NIUAYIN1T NTENTIANEIENS.

Dedi, E. L., & Ryan, R. M. (1991). A motivational approach to self:
Integration in personality. In R. Dienstbier (Ed.), Nebraska Symposium on
Motivation: Vol. 38. Perspectives on Motivation (pp. 237-288). Lincoln:
University of Nebraska Press. Motivation: Vol. 38. Perspectives on

Motivation (pp. 237-288). Lincoln: University of Nebraska Press.

5. WawYnsu
WAUNIUATUTITTIReEN T WA, 2542, (2546). NNy uuiidanud wedu.
Shorter Oxford English dictionary (5 th ed.). (2002). New York: Oxford

University Press.



VRURDI-JO-01 |5

6. AMSEIS/UNYES

sULU: Torjusia//@Atai).//Foi304.//Fensansvisedingans,/ A7 @Uuil),/mihusn-vihanvig.

P LIRS F1d A, uAzaWY AwLaL. (2551). mMsfnwnsiiudszansnnnsudnlaenisan
Auggatlunssuiunisndnieanesed. sarsmalulagniald, 12)
27-35.

Klimoski, R., & Palmer, S. (1993). The ADA and the hiring process in
organizations. Consulting Psychology Journal: Practice and Research,
45(2), 10-36.

7. UNAMNIINALIHINUN
sULUL: Voruste/Difa, oy, ui).//Dolies/dontisdeiand /M.
TRLERNLY angla mend. (2548, iguisu 7) mandean3en Wneuu as.smuduiudounsun,
Au-ga-an, 25.
Di Rado, A. (1995, March 15). Trekking through college: Classes explore
modern society using the world of Star Trek. Los Angeles Time, p. A3.

dodidnnseiind
orjusia.//@ifan).//Tei3ee//Aufuann//URL
Author, A. A. (Year). Title of post. Retrieved from URL
FoEaU AUNNUAUENITUNITIAUSTIUNWIANTIA NIENTIIAUSTIN. (2545). Useswalld
nszamslnewiusouli§inuietiy fvla. duduan
http://www.m-culture.go.th/culture01/highlight/highlightdetail.
php?highlight id=114&lang=th
Lynch, T. (1996). DS9 trials and tribble-ations review. Retrieved from
http://www.bradley.edu/psiphi/ DS9/ep/503r.html

8.
sULUL: %

5. msdeduadu finusuneudesdwiuatuiifaninmuguuuuvesiuatuludermuavesiuuzihnmadounas
defiuatuinsansidouasinm Jlaveansal Tunseususyudus Tugduuy Word Document (.docx) Way
PDF File (.pdf) #W5auLUUUNAIUNAIINATUAIANUNINELNT 158153 d8nar WUl 1lagoasnsal
lunsyususgudusuagdiumdngiunisdiseduasssudoninsensaidouasiuu tlaveansal
Tunszususyddus i dules https://tci-thaijo.ore/index.php/vrurdistjournal/index meﬂﬁﬁﬂﬁﬂﬁﬁ’ﬁ
auAugiaglasuinsandiunisiaeviui

6. nsUsufiuunenudse wazrduanslunsnusimeuns

6.1 niserussdfiuduaty unauddeduatuiidadiuniieasiifiuiinewnslunsarsisonas Waun
Jlavoasnsal lunssusumguing agldzumssussdiulanimsinaad (Peer Review) Tuanuntu 4 agnatioy
$1uau 2 MuseldesuazdwaniseuussiiuAuginusunanuliisdy uily wdwdnsd Insunarudisunis
Usgiliulisumsifiunluansansidouasinmn dlaseansal lunsvususgddud ginusunanuaglasunidsdouds
fosannsARus wieunsansatuiiuneeitoiuasEfiud $1uau 1 athy

6.2 AvANsuNANITeRlEsUNsARuWIHEunsluasaNsISERasiaun 2laseasnsal Tunszusy
Fguaua dodunssuavseesaauiouasimun wInendeuiglaseansal lunseususigudus i
suammmmmmamqmﬂﬂwuwm Huusiaglasueugnanuninendeiduaiednvaldnys

6.3 ANMUSURAYOU LuammuawmiwﬂgﬂmﬁminaLLauW@um Jlagoasnsal lunszususgudud
Lﬂumm%ﬁmawaaéﬁwuéwmmm’%a@,%mm Willsueafianaiasuiaanmaiiani s


http://www.m-culture.go.th/culture01/highlight/highlightdetail

VRURDI-JO-01 |6

SULUUUNANARY
3E13euasian Alaveainsal Tuwszususiyudus

a 4 =
gu1Inendransazmalulag

l 2.54 Y.
=]

. B . o FaFosnwlng (Fmurun 14 point 9nNINA19)
U0 1.25 9. 59UTTUI 7 ANDNYST

(VU 14 point)
Fodimusnrwnlne//efinusnrunlne?/dedinusarulng®// (vunwun 14 point dafsnans)
(114 14 point)
UNAAED (FNUITLIA 14 point InTALI)

Umﬁmsjami%aqﬂLﬁamﬁgwmsumwm’m%’a ImﬁLﬁammamquﬁamméfﬁmmaq{]@m
Tnquszasd naidsnazasunavesnsite Avusliiauenliifu 15 vssiin vie 350 f Lilels
unAuvesinulasunIsdnfivsiegnagndes asuaiu lurrsansidenasiann 2laveasnsal
Tuwspususgdiud

vaneive teResing / vnelis matngsa 19590

(V14 14 point)
0L T2 13 (3 -5 @) (funfuun 14 point 3nTAe)
(V14 14 point)

{(sryanuzuaziogdmsuAnsove s InusuNAIWT 1 Fadee uin 12 point SnTate) Meghutu
unAnwmangasgu)Uasin a19131UIMINIAny) umInendesvaglageansal luwssususgusisg
la: rdi_journalsci@vru.ac.th

(svysausuaziiogsmsuaneveuinusuneawii 2 fudes vum 12 point $n3adie)

S(szyanIusuasiiogamsuanmevesinusunaIINi 3 Fudes aum 12 point $afindre)

‘Hiwusvan dla:

TZ‘UQJ.




VRURDI-JO-01 |7

l 2.54 Y.

FaiFasnedange (Faviuiuna 14 point $nfenans)
(iU 14 point)
Foffinus nundangu!”/Aediwusaminsnaw?/Aedinusmundsngu’/ (Fvununn 12 point Faflanans)
(114 14 point)
Abstact (Fau1vWIn 14 point Fage)
Abstract must be written in Thai and English, within a maximum of 350 words for

each language

ganii 1.25 v, 15eUsTanM 7 Monws

(V14 14 point)

Keyword: .. R R R R (Fun@vun 14 point I0TAL8)
(114 14 point)

Iposition, Office address, Email address: author 1
position, Office address, Email address: author 2
3position, Office address, Email address: author 3

“Corresponding author, e-mail:

TZ"U@J.




VRURDI-JO-01 |8

2.54 .

unidn (AuU1IUIa 14 point InBadne)
Hudhuvesiiomitvenarundun WaNAUILUENMIANYTITY oo
................................................................................................................... FUnFvuIn 14 point 9ANT2A18)
(ViU 14 point)
UszasAva9n15798  (AI%UIUUIA 14 point InTade)
T U T A IV TOITITITE s

o

M

=D

(114 14 point)
WA Udun1539Y  (Fvunauna 14 point InTadne)
msesUEIsALIuNTAIde lnena1niiBnsdunguiiegng funvesngusinegns wdsiisn
yostaya MafAulassuTmdeya mslfiedesilo afAldlumsidouazm e esitona oo
................................................................................................................... (Funfvue 14 point 9AN5£18)
(114 14 point)
Nan1sIeUazaAUTIENa (AIUUIVUIA 14 point InTAge)
Bunsauedeiildannsisaidusduenauansiiensinsm wunmuszneunsesue
Teiguanaemse msilumsuudliiidureunsdnudiewazen Wmsuuusssunnlliia
mseasianzisndulinmiu 5 mm dmisugunmuszneuesiduguninan-si fimaunasd

Aussenelizy nadidnduenaldnm@ld. ... FaUNRIWIA 14 point I0N5TA1)

v

2931, (114 14 point) 2%,
a3u (Aamunvunn 14 point InTade)
Humsasunaiildannsifeindulunuingussasdiideliuieliifiods wagansds
nquiviersuifisumsnnassesfduiiintesustnouilelie uiusemundnmsviefindu
nuiifogiin samtewansliiiuanisdwaluldsslosd
................................................................................................................... @unFuun 14 point 9AN3£318)
(V14 14 point)
JowEusuuz (AIMUNIUIN 14 point InTAYE)
a1sdl 2 dau Ao Towaueiisatunuide wardeauenuzlunisinivendedely
.................................................................................................................... (FUnFvun 14 point 39N32318)
(114 14 point)
AnfnssuUsznA(@ndl) (RAru1aUIn 14 point InTade)
TaANULERIAINVOUANE I daTUayY Fremde warlvmnuiuiislunisviinuide
TIDUNABIUATUIYUANE) oo (GIUNAYUIA 14 point 30N52370)
(V14 14 point)
1ONEN591999 (A2%UIIUIA 14 point Fnge)
NMITHULONANTO D IazN591994 T52UU APA (American Psychological Association)
it ThsddudeudaedsunumuddusnysBuseenasniwinenou udwiofeenans
DVIIANTUTELNIF ... @nFivuIn 14 point 9ANTE8E)

Fro




TUABUNTANRUNUNAUTY
13E13TBuazRAL Jlageainsal Tuwszususgudud anvinermansuazinalulad

Funusunanudsiuaty, wuuiidaunaiaidy
AIRRUNHNOLNT, NSOUTI5EAETTU TN wavdu

[ o

PANFIUNITTNTEANSITULLU UNFanaIuTTUITAS

o«

<
<

A 4

NOIUTTINIBNITATIIADUAILYNADIVBIAUATY
LAZLNANSUSENADUNISUIAIUNAINUITY

il wdaginususuudily

v

Su/unle

UNAMY (3 1)

fulaglaifiunle L
Tadu

AVSIAAAIRITIUNANY

> UWIUNUS Reject
(30 1)

ruwuudReululausunn

a

NeIUTIUIBNTTIUTIMTOAAIUINETIARA

9

A 4

defuginusudluunenu (14 J

ATIAUNANNNATUNMTUALYANEMTIADIIA

9

le
[«

NOIUTINIBNTATIIABUAIY dafudinususuudily

4

gﬂfﬁawawmmmdauaﬁmw UNAMYU (3 )

NBIUTTUIBNITOONUNTIFDTUTOINTANUNHIUNS

a I3

UNANLITLLATIARLNAURTY

v

NBIUTIAUNSNTIndsRuaTUlR s IRLNALDUNS

@ I3

A gULE
v

NOIVTIAUNTNITANIUNITINLNTINTENT







